TRUONG CAO PANG NGHE CONG NGHIEP HA NOI

GIAO TRINH

CAU TRUC MAY TINH

(Luu hanh ngi bg)

Ha Ngi nam 2013




Tuyén bo ban quyén
Gido trinh nay str dung lam tai liéu gidng day ndi bd trong
truong Cao ding nghé Cong nghiép Ha Noi
Truong Cao dang nghé Céng nghiép Ha Noi khong st
dung va khong cho phép bat ky ca nhan hay t6 chtrc nao st dung
gido trinh nay vé1 muc dich kinh doanh.
Moi trich dan, st dung gido trinh nay véi muc dich khac
hay & noi khac déu phai dugc sy déng ¥ bang vin ban cua

truong Cao dang nghé Cong nghiép Ha Noi




MUC LUC

IMIUC LUC ..ottt 1
LOINOIDAU. ..ottt 9
CHUGONG 1:TONG QUAN VE CAU TRUC MAY TINH .ooooeeeeeeeeeeeren, 10
1.Cac mdc lich sir phat trién cdng nghé MAY tiNN........c.ooevveeeeeeeeeeeeeeeen, 10
2.Thong tin va sy ma hoa thong tin ..o 13
2.1. Khéi niém thong tin va lugng thong tin ..., 14
2.2. SUMAE N0 tNONG TIN.....ooiiiieee e 15

3. Pic diém cta c4c thé hé may tinh AN T ....c.cveeveeeeeeeeeeeeee e, 21
3.1. Thé hé thir Nhat: (1945-1955).......c.cmreieieeeiieesieesesiesssesesss s 21
3.2. Thé hé thir hai: (1955-1965). .......ceveeeierieeiieeseeiseseesessesesses s 21
3.3. Thé hé thtr ba: (1965-1980). .........cveeeeieeeeeeeeeseeeeeeeeeeseeeseess e 21
3.4. ThE h& thir tur: (1980- NAY ). 22

4. Kién trac va td chirC MAY tINN.......c.ovieeeeeceeceeeees e 22
4.1. Khai niem Kién trlic MAY tNN .........coovveeeieeieeeeeeeeee e, 22
4.2. Khai niém td chir€ MAY tINN ....c.cveceeeceeeee e, 23

5. C4c MO hinh Kién tric MAY tiNN.........c.oviereieeeeeeeee e, 23
5.1. M6 hinh Kién tric Von NEUMANN .........ovoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 23
5.2. MO hinh KI&N trUC HAVAIG......cveeeeeeeeeeeeeeeeeeeeee e ee e eeeeee e eeeeeneeeeenns 24
CAU HOI VA BAITAP .ottt ettt es e en e 25
CHUGONG 2: KIEN TRUC PHAN MEM BO XU LY ..oeovtveeeeeeeeeeeeeeeeeeeen, 27
1. C4c thanh phan co ban ctia MAY tiNN ..........cooveveeeieieeeeeeeee s, 27
1.1 BO Xtr ly trung tam (CPU) ....ooveieeeceecese e 28

1.2 BO NN MAY TINN oo 28

1.3 HE thONG VAO = T8 ..ottt 30

1.4 LIBN KEENE thBNG ...t 30

2. Kién tric cac tap 18nh CISC VA RISC ..., 32
2.1, Kién trac tap 18NN CISC ...t n e 32
2.2. Kién trac tap 18NN RISC ... 33

B VB LBNN. ettt ettt e et 34
3.1 Khéi niém Iénh may, Ma 1ENN...........cccoeeiiiic e 34
S2TAPLENN Lo 35
CAU HOU VA BAI TAP .ottt ettt en ettt ne e 40
CHUGNG 3: TO CHUC BO VI XU LY ettt 41
1.S0 A0 KNOT CUA DO XU 1Y oo 41
2. DUONG UAN AT HEU....vevvveieeeeeeeeceeeee ettt 42
2.1. Céc thanh phan dudng dan dit HEU..........cceeeveveveerieeeeeeses e, 42
2.2. Nhiém vu ctia dudng dan dit lEU .......coovveeeereieeeeece e, 42

3. BO GHBU KNIEIN oottt e et en e en e 43
3.1. Chttc nang bo didU KNIBN .........cvveeveeeeeecee e 43
3.2. Cac phuong phap thiét ké Do didu KNiéN ..........cccovveevevceieeeesceseeen, 44

4. Tién trinh thue hiBN 8NN MAY ..o 46



O I 5 o o3 < ] 1 46

4.2, GIAIMALENN...eveiiii e s ee e 47
4.3. Thi DANNTENN ..o 47
4.4. Th&m nhap b NNG troNg .....coeovvveieceece e 47
4.5 LUU AT KEL QUA ..ot 48
5. K§ thuat dNg dAN 18NN ........iveceeceeeee et 49
6. K§ thuat Si8U NG JAN T8NN........c..cvivieceieesceee e 50
7. Cac chudng ngai ciia NG AAN 1NN .......covviveeceeeeee e 51
7.1. Chudng NQai 00 CAU tIUC........ovveeeeeeeeeeeeieeesee st 51
7.2. Chuong Ngal do At HEU ......cveeieeiieciece e 51
7.3. Chudng ngai do didU KNIBN ........c.vvveieieeieeceeeee s 52
8. CAC 101 NOAL......c.veeeeeieeeeeeeeee ettt en e 53
8.1 INGAL. ..ottt ettt 53
8.2. CAC 10@I NGAL ...ttt en e 54
8.3. HOat AONG CUA NUAL.........oeeveieeeeeieseeee s en s 54
CAU HOI VA BAI TAP .ottt ettt 55
CHUONG 4: HE THONG NHO ...ttt 56
L.PhAN 10a1 DO NNG....ciiiiiiiice e s 56
1.1. Phan loai by nhé theo phuong phéap truy nhap........cccoveeveieeiiiienennen, 56
1.2.Phan loai theo doc ghi cia bo NNG.......ccoeeeieeiii e, 56
2. CAC 1021 DO NNG DAN TAN ...ttt 56
2.1.ROM (Read ONly MEmOIY) ....cccveiieiieiieeiie et 56
2.2.RAM (Random ACCESS MEMOIY).....ccveueerireriieiiesieeieesieesteesreeeeeeeeeneeas 57
2.3. Thiét KE mAAUN NNG DAN JAN ... 59
3. HE thANg NNG PRAN CAP ...t 60
4. K&t NOT DO NNG VG DO XU 1Y .ottt 62
B5.CAC t0 CHIC CACNE ....v.eveeeeeeeeee sttt 62
5.1. Cache (bo nh&d @M nhanh).........cccooiieiiii e 62
5.2. TO CHUC CACNE .....cvevveveeeee ettt 63
5.3. Cac phuong phap anh xa d18 Chi ......cccocveriiieiisece e, 63
CAU HOI VA BAI TAP oottt ettt 67
CHUGONG 5: THIET BINHAP XUAT ..ottt 68
1.CAC thiét Di NNG trEN VAL TIEU Tttt en s eeean, 68
1.1Dia tir (dia cing, d1a MEM).....ocviveeieeeeeesee s 68
1.2 BANG Tt 70
2. THiét Bi NNG QUANG NOC ..o 71
2.1. CD-ROM, CD-R/W.......ooiiiiieie sttt 71
2.2. DVD-ROM, DVD-R/W .....oooiiiitiicicieiee et 71
P T 1 1 ¢ USSR 72
S.CAC 101 tNE NNG ... 72
4. An toan dit HEu trong U trill ....c.eevveiviieiieeeeee e 73
4.1. RAID (Redundant Arrays of Inexpensive DISKS) ........ccccvevvvvrrivaieennnnnns 73
4.2, CAC 0@ RAID ..ot 73



CAU HOI VA BAI TAP .ottt ee e e s 77

CHUONG 6: CAC LOAIBUS ...t 78
1. Dinh nghia bus, bus hé thANG..........cceeieeeieeeeeeeeeee e, 78
1.1. PInh nghTa BUS.....cocviiiiiiii e 78

1.2. BUS hé& thANG(SYSLEM BUS) ...t 78

2. Bus d6ng b va Khong dong DO..........c.veeviieeeiieeeeeeeeeseesess s, 78
2.1 BUS AONG DO .o, 78
2.2. Bus KhONG AONG DO .....vvvvieieceeeeeeeeeeee st 79

3. HE thANG DUS PRAN CAP ...ttt 79
3.1. BUS NOI DO XTIV VET D0 NNG <., 79

I =TV = o R - RO 79

4. Céc loai bus sir dung trong cac hé thong Vi X Y ........cooeeveeeeeeeeeeeeeeeeae, 81
CAU HOI VA BAI TAP CHUONG 6 ....oovvoevererereseeseeeeeessesses s, 82
CAU HOI VA BAI TAP CHUONG 6 ...oveeeeeeeeeeeeeeeeeeeeeee e 82
CHUONG 7: NGON NGU ASSEMBLY ....c.oovereieeeeeeresseeeeeses s esiesisnaenens 83
L. TONG QUAN oottt sttt s s n e 83
2.CAU trUC ChUONE tHNN ....co.eee et 84
2.1. CAu tric chuong trinh NOP NG ......veceeeeeeeeeeeee et 84

2.2. CUPhap [€nh NOP NGTE...ccveiicece e, 85
2.3. C4C Kiéu dit li8U trong NOP NG .....c..veeveeeeeeeseeeeee e 86

3. CAC 18NN GHU KNIBN ...ttt e e ee e 88
TR B OF: (o 134 s oo 2 oY1 o T 88

4. NN XEP VA CAC tNT TUC ...v.vvoveviceceeeeeee st es st eneenens 97
4.1 NGAN XEP.rvrrerverrireiriereesesessessesess s sesss s tes st ases st en s s s sasess st s sensanens 97

4.2, CACTNU TUC ...ttt e s s e e e s e eabaeee e 98
CAU HOI VA BAI TAP CHUONG 7 oottt 100
TAIL LIEU THAM KHAO ..ottt ee e en s, 101



MON HOC PAO TAO CAU TRUC MAY TINH

Mai mon hoc/md dun:MH 09 ‘ o )
* VI TRI, TINH CHAT, Y NGHIA VA VAI TRO CUA MO DbUN

Vj tri: Mén hoc Cau trac may tinh duoc b tri hoc sau cidc mon hoc chung, cac

mon tin hoc dai cuong, tin hoc van phong, k¥ thuat dié€n-dién tir va hoc cung

v6i mo dun lap rap cai dat may tinh.

Tinh chét: La mén hoc k¥ thuat co s¢ thuoc mon hoc dao tao nghé bét budc.

Y nghia : day 1a mon co so, cung cp cho sinh vién cac kién thirc vé mdy tinh

ctia nghé Quan tri mang

* MUC TIEU MO DUN:

Trinh bay dugc lich st ciia may tinh, céac thé hé may tinh va cach phan loai

may tinh.

Mo ta céc thanh phan co ban cua kién trac may tinh, cac tap 1énh. Céc kiéu

kién trac may tinh: mo ta kién trac, cac kiéu dinh vi.

Trinh bay dugc ciu tric cia bd xir Iy trung tim: to chtrc, chtic ning va nguyén

1y hoat dong cua cac bo phéan bén trong bo xu ly.

M6 ta dién tlen thi hanh mot 1énh ma may va mot sé ky thuat xur 1y thong tin:

dng dan, siéu 6ng dan, siéu vo hudng.

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

Trinh bay phuong phép luu trir dit liéu dbi voi bd nhd ngoai.

Cai dat dugc chuong trinh va cac 1énh diéu khién co ban trong Assembly dé

thuc hién bai toan theo yéu cau.

B4 tri lam viéc khoa hoc dam bao an toan cho ngudi va phuong tién hoc tap.

+ Noi dung chinh cia méon hoc /m6 dun (danh sich cac chuong muc/bai
hoc...):

Thoi gian
S6 . 2 .| Thue | Kiém tra *
T Tén chwong, muc T(S)gg thtyé’t hanh, (LT
YU Baitap | hoicTH)
I Tong quan vé kién tric may | 10 5 5

tinh

Cac moc lich sir phat trién
cong ngh¢ may tinh

Thong tin va sy ma hoa thong
tin

Pic diém cta cac thé hé may
tinh dién tu

Kién trac va to chirc may tinh
Cic md hinh kién trac may
tinh




Kién tric tip 1énh cia may
tinh

Cac thanh phan co ban cua
mot may tinh

Kién trac cac tap 1énh
CISC(complex instruction set
computer) va RISC (Reduced
Instruction set computer )

Ma3 1énh

13

Bo xir ly

So d6 khdi ctia bo xtr Iy
Pudng dan dir lidu

Bo diéu khién

Tién trinh thyuc hién 1énh may
Ky thuat 6ng dan lénh

K¥ thuat siéu 6ng din 1énh
Cac chudng ngai ctia ong dan
1énh

Cac loai ngit

Bo nh¢

Phan loai bd nhé

Céc loai bd nhé bin dan
Hé thong nhd phan cap

Két ndi bo nhd véi bo xur 1y
Céc to chire cache

13

Thiét bi nhé ngoai

Cac thiét bi nh¢ trén vat lidu tir
Thiét bi nhd quang hoc

Cac loai thé nhé

An toan dit li€u trong luu trix

15

10

VI

Cac loai bus

Dinh nghia bus, bus h¢ théng
Bus dong bo va khong dong bo
Hé thong bus phén cap

Cac loai bus st dung trong cac
hé théng vi xur ly

10




Vil

Ngon ngir Assembly 20 10 9 1
Téng quan

CAu trac chuong trinh
Céac 1énh diéu khién
Ngan xép va cac thu tuc

Cong 90 45 41 4

YEU CAU VE PANH GIA HOAN THANH MON HQOC/MO PUN
- Vé kién thuec: Duqc danh gid kién thurc qua bai kiém tra viét, trac nghiém dat
dugc cac yéu cau sau:

+
+

+

+
+
+

Biét cach phan loai may tinh.

Hiéu cac thanh ph?m co ban cua kién tric may tinh, cac tap 1énh. Cac kiéu
kién triic may tinh: mo ta kién tric, céc kiéu dinh vi.

Hiéu cdu trac caa bo xir 1y trung tim: t chirc, chic nang va nguyén ly hoat
dong cua cac bo phan bén trong bo xur ly. Mo ta dién tién thi hanh mét 1énh
mi may va mot s6 k¥ thuat xir 1y thong tin: éng dan, siéu ong dan, siéu vo
huong.

Hiéu chirc ning va nguyén 1y hoat dong cua cac cap bd nhd.

Hiéu phwong phap an toan dir liéu trén thiét bi luu trit ngoai.

Hiéu cac tap 1énh co ban trong Assembly.

- Vé k¥ nang: Panh gia ky nang thuc hanh cua hoc sinh:

+
+
+

Hiéu chinh duoc cac thong s6 dé may tinh dat hiéu XuAt cao nhat.

Thuc hién dugc cac phuong phéap an toan dit li¢u trén thiét bi luu trit.

Viét dugce cac chuong trinh co ban bang ngdn nglt Assembly va thuc thi
chung.

- V& thai do: Can than, thao tac nhanh chuan xac, tu giac trong hoc tap.



LOI NOI PAU

Chia khoa dé hudng t6i mot xa hoi thong tin 13 phat trién cong nghé thong
tin (CNTT), tuy nhién dé phat trién CNTT lau dai va bén ving, khong phai chi
dao tao nhitng kién thirc méi nhat, ma trong ndi dung dao tao ciing 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, tng dung
CNTT. Do do, trong cac truong dao tao, hoc sinh sinh vién phai dugc trang bi
céc kién thirc nén tang v& CNTT va trong d6 thé thiéu 1a mén hoc Cau trac may
tinh.

Hién nay c6 nhiéu gigo trinh ciu trac may tinh, tuy nhién hau hét cac giao
trinh chi dap tmg cac d6i twong 1 sinh vién dai hoc. Gido trinh nay viét chu yéu
cho dbi twong 1a hoc sinh sinh vién céc trudng day nghé.

Gido trinh cung cép cho hoc sinh sinh vién nhimg kién thirc co ban vé cdu
truc may tinh, vé t6 churc va hoat dong bd vi xtr 1y, cac thanh phﬁn phﬁn trong hé
théng may tinh va cac bién phap ki thuat co ban. Cau tric may tinh 1a mén hoc co
s& dé hoc sinh sinh vién c6 thé thuc hanh bao tri hé théng may tinh.

Gi4o trinh bao gdm 7 chuong:

Chuong 1: Tong quan v€ cau truc may tinh
Chuong 2: Kién tric phan mém bo xtr 1y
Chuong 3: T6 chirc bo vi xir Iy

Chuong 4: Hé thong nhd

Chuong 5: Thiét bi nhap Xuét

Chuong 6: Cac loai bus

Chuong 7: Ngon ngir assembly

Trong mdi chuong déu cé gidi thiéu muc tiéu, ndi dung va cac cau hoi bai
tap. Gido trinh c6 thé xem 1a ngudn tai liéu cung cip thong tin cho céc gido vién
giang day, dong thoi ciing 14 tai lidu hoc tap cho sinh vién.

Nhan day ban bién soan ciing xin cam on cac 1anh dao va déng nghiép cia
chung t6i tai truong Cao dang nghé Pa Nang da tao moi diéu kién gitip dd, cling
cho chung t6i y kién quy bau trong qua trinh bién soan gi4o trinh nay.

Vi thoi gian ¢6 han va ddy ciing 12 1an dau tién gido trinh dugc soan thao
nén khong thé tranh khoi thiéu sot. Rat mong nhan y kién dong goép ban doc.

Pa ndng, ngay 20 thang 7 nam 2012

Tham gia bién soan
1. Triwong Vin Hién
2. Nguyén Xudn Diéu
3. Nguyén Thi Truong Giang



CHUONG 1:TONG QUAN VE CAU TRUC MAY TiNH

Ma chuong:..M1
Muc tiéu:
- Gilip sinh vién hiéu lich sir phét trién ctia may tinh
- Biét duoc cac thanh tyu cia may tinh
- Hiéu duoc khai niém vé thong tin
-Hiéu cac cach bién d6i co ban cua hé théng s, cac bang md théng dung
duoc dung dé biéu dién cac ky tu

1.Cac méc lich si# phat trién cong nghg may tinh
Muc tiéu: sinh vién hiéu dwegc lich sir phat trién ciia mdy tinh

30 nam trude, 5150 ra doi dd pha v moi quan diém trude d6 vé may tinh.
Lan dau tién, may tinh dugc nhin nhan nhu mot thiét bi c¢o kich thudc vira phai,
hop thi tién va duge cong chung chil y nhiéu hon.

1982: Franklin Ace 100

Pay 1a chiéc mdy tinh gy ra vu kién vé ban quyén phan mém dau tién
trong lich su. Acer bi Apple kién vi vi pham nhén hiéu hang héa khi sao chép
phan ctng va phan mém cua may tinh Apple II cho Franklin Ace 100 . Trong vu
kién nay, phan thiang thudc vé Apple.

1982: Commodore 64

C6 thé coi Commodore 1a may tinh danh cho ho gia dinh ndi tiéng nhat. Tir ndm
1982 t61 nam 1993, gan 30 tri¢u mady Commodore 64 da dugc ban ra trén toan thé
gioi.

10



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

—

i

1983: Apple Lisa

Lisa 12 may tinh tiéu dung dau tién c6 giao dién d6 hoa. Tuy nhién, cai gia 10.000
USD tré thanh rao can dua san pham dén voi nguoi tiéu du.

1984: Macintosh

Macintosh thu dugc thanh cong vang doi t61 mirc 30 nam do, cdc san
phémméy tinh hién nay cia Apple van duoc coi 1a hau dué truc tiép cua
Macintosh. Macintosh ciing c6 giao dién d6 hoa nhu Lisa nhung mic gia "mém"
hon rat nhiéu giup san pham nay dé tiéu thy hon.

11



1990: NeXT

May tinh NeXT dugc san xuat boi cong ty riéng cua Steve Jobs thanh Iap
sau khi ong 101 Apple vao nam 1985. Tuy nhién, chiéc may tinh nay tré nén quan
trong vi 1 1y do khéac: day l1a mau may tinh dau tién dugc Tim Berners-Lee duing
lam may chu World Wide Web.

1996: Deep Blue

Nam 1994, may tinh Deep Thought ctia IBM bi kién tuéng co vua Garry
Kasparov danh bai mot cach dé dang. Thang 2 nim 1996, mdy tinh Deep Blue
danh thing Garry Kasparov trong hiép dau dau tién. Pay 1a lan dau tién mot
duong kim vo dich thé gioi that bai trong mot van cotrude dbi tha may tinh.Tuy
nhién, cac hi¢p saudd Deepda bi Garry Kasparov chinh phuc. Sau lan that bai nay,
céc k¥ su IBM ra strc nghién ciru ning cap Deep Blue va tré lai "phuc thu", danh
bai kién tudng c& vua vao nam 1997, trinh dién kha ning xir 1y chua ting thay
trong lich st trudce do.

12



1998: iMac

iMac da xo6a di hinh anh nham chan cta nhiing chiéc may tinh ca nhan mau
xam cuc mich. Apple dd cach mang hoa hinh 4nh may tinh v&i nhitng mau
1Macnhiéu mau sac sac so.

Hién tai 1a iPad?
Loai "mday tinh di dong" nay van con giy ra nhi€u tranh cai véimoi nghi
ngo lieumay tinh bang no61 chung va iPad noi riéng c6 phai chi 1a "mot nhat thoi".

Du sao hdy thir xem trong vong 5 nim, mdy tinh s& thay d6i nhu thé nao nita voi
iPad.

2.Thoéng tin va sw ma hoa théng tin
Muc tiéuzndm dwoc thong tin la gi.Cach thirc md héa thong tin

13



2.1. Khai niém thong tin va lwgng thong tin
Khai niém thong tin

-

Higu thé

Via /_>
1T
T |

t s Thoi gian

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

Khai niém vé thong tin gan lién véi sy hiéu biét mdt trang thai cho san trong
nhi€u trang thai c¢6 thé c6 vao mdt thoi diém cho trude.

Trong hinh nay, chung ta quy udc c6 hai trang thai c6 y nghia: trang thai thap khi
hi€u dién thé thap hon V| va trang thai cao khi hi¢u di¢n thé 16n hon V. B¢ c6 thong
tin, ta phai xac dinh thoi diém ta nhin trang thai ctia tin hiéu. Thi du, tai thoi diém t, thi
tin hi€u & trang thai thap va tai thoi di€m t, thi tin hi€u ¢ trang thai cao.

Lwogng thong tin

Thong tin duoc do ludng bang don vi thong tin ma ta goi 13 bit. Lugng thong tin
dugc dinh nghia boi cong thirc:

I = Logz(N)
Trong do: I: 12 luong thong tin tinh bang bit
N: 14 s6 trang thai co thé c6

Vay mot bit ing voi su hiéu biét ctia mot trang thai trong hai trang thai c6 thé co.
Thi du, su hiéu biét cia mot trang thai trong 16 trang thai cé thé ing vo1 mot luong
théng tin la:

| = Log,(16) = 4 bit

Téam trang thai dugc ghi nhan nhod 4 s6 nhi phan (mdi s6 nhi phan c6 thé ¢ gia tri
0 hodc 1).

Nhu vay lwong théng tin la s6 con s6 nhi phdn can thiét dé biéu dién so trang
thai co thé co. Do vay, mot con sO nhi phan dugc goi 1a mot bit. Mt tir n bit c6 thé
twong trung mot trang théi trong tong so 2" trang thai ma tir d6 c6 thé tuong trung.

Vay mot tir n bit tuong rng vé1 mdt luong thong tin n bit.

Vi du : Tdm trang thdi khdc nhau ting véi 3 sé nhi phén

14
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2.2. Sw ma hda thong tin

2.2.1. M@ va ma hoa la gi?

M3 hoa 1a phuong phap dé bién thong tin (phim anh, van ban, hinh anh...)
tir dinh dang binh thudng sang dang thong tin khong thé hiéu dugce néu khong co
phuong tién giai ma.

Vi du mot quy tic md hoa don gian:

Tat ca cac ky tu déu bi thay thé bang ky tu thir 4 phia trudc no trong bang chi
Cal.

Bang chit cai gom: "ABCDEFGHIJKLMNOPQRSTUVXYZ "

Vay véi cau: KY THUAT MA HOA CO BAN

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

Sau khi mi héa s& c6 duge chudi: GYVPDQXPVIXVDKXVZKVY XJ

R& rang doc chudi nay ban s& khong hiéu duoc ndi dung 13 gi néu khong c6 khoa
dé giai ma. Khoa d6 chinh 1a s6 4 ky tw ma ban dich.

Khi nhan dugc chudi ndy, ban chi can dich ngugc tré vé bang cach thay ky tu
bang ky tu tht 4 phia saund. G=>K, T=>Y, ...

V61 vi du trén,

Tat ca cac ky tu déu bi thay thé bang ky tu thir 4 phia truéce no trong bang chi
cai la mé hoa

thay ky tu bang ky tu thi 4 phia sau n6 1 giai ma.

2.2.2. Biéu dién so trong may tinh

Khdi niém hé thong so: Co s6 cua mot hé théng sb dinh nghia pham vi cac
gia tri c6 thé co ctia mot chir s6. Vi du: trong h¢ thap phan, mot chir s6 co gia tri
tr 0-9, trong hé nhi phan, mdt chir s6 (mot bit) chi c6 hai gid tri 1a 0 hoac 1.

Dang tong quat dé biéu dién gia tri cua mot so:

Trong do:
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Vo 86 cdn biéu dién gid tri
m: s6 thir tw cia chit s6 phan 1é
(phan 1¢ cua s6 c6 m chit s6 dugce danh s6 tha tu tir -1 dén -m)
n-1:s6 thir tw ciia chit sé phan nguyén
(phan nguyén cta s ¢6 n chit sd duge danh sb the tu tir 0 dén n-1)
bi: gid tri cua chiz SO thir i
k: hé s6 (k=10: hé thdp phdn; k=2: hé nhi phan,...).
Vi du: biéu dién s6 541.254
541.250=5*10* +4* 10"+ 1 *10°+ 2 * 10" + 5* 10”
= (500)10 *+ (40)10 + (1)10 + (2/10)10 + (5/100)10

Mot may tinh dugc chu y€u cau tao bang cac mach dién tir ¢6 hai trang thai.
Vi vay, rat tién 191 khi dung cac s6 nhi phan dé€ bi€u dién s trang thai ctua céc
mach dién hoac d€ ma hod cac ky tu, cac so can thiét cho van hanh cia may tinh.

* Pé bién doi mdt sé hé thdp phan sang nhi phdn, ta c6 hai phwong thirc bién déi:
- Phuong thirc s6 du dé bién d6i phan nguyén cta s6 thap phan sang nhi phan.

Vi du: Poi 23.37549 sang nhi phan. Chung ta s& chuyén d6i phan nguyén ding
phuong thuc s6 du:

23 2 = 11 Du 1
11 2 = 5 Du 1
5 2 = 2 Du 1
2 2 = 1 Du 0
1 2 = 0 Du 1

Két qua: (23)10 = (10111),
- Phuong thirc nhin dé bién d6i phan 1é cta s thap phan sang nhi phan:

0.375x2= 0.75  Phannguyén=0
0.75x2= 1.5 Phan nguyén = 1 l
05x2= 1.0 Phan nguyén = 1

Két qua: (0.375)1 = (0.011),
Két qua cudi cing nhan duoc 1a: 23.375;5 = 10111.011,

Tuy nhién, trong viéc bién d01 phan 1é cia mot sd thap phan sang s6 nhi phén theo

phuong thirc nhan, c6 mot sd truong hop viée bién doi sé lap lai vo han. Vi du:
0.2.

Truong hop blen d6i sd nhi phan sang cac h¢ thong s6 khac nhau, ta c6 thé
nhom mot sd cac sd nhi phan dé biéu dién cho s trong hé thong sé tuong tmg.

16



Thong thuong, nguoi ta nhom 4 bit trong hé nhi phan hé Qé biéu dién sb
dudi dang thap luc phan (Hexadecimal), nhom 3 bit d€ bi€u dién s6 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 sé trong bang néu trén, chung ta c6 vi du
veé cach bién doi cac so trong cac h¢ thong s6 khac nhau theo h¢ nhi phan:

101010, = (101,)(010;) = 525
01101101, = (0110,)(1101,) = 6Ds¢

Mot tir n bit c¢6 thé biéu dién tat ca cac sd dwong tir 0 t6i 2" -1. Néu d; 1a
mot sO nhi phan thir i, m4t tur n bit twvong ing vo1 mot s6 nguyén thap phan.

N:Edizi

Mot Byte (gom 8 bit) co thé biéu dién cac sb tir 0 t&i 255 va mot tir 32 bit
cho phép biéu dién cac so tir 0 t&i 4294967295.
S6 nguyén c6 dau

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

Khi d6, bit ddu c6 gid tri la 0 thi s6 nguyén dwong, bit dau cé gid tri la 1
thi s6 nguyén am.
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d, d; do

T—bit dau (+,-)
S6 nguyén c6 bit dn.1 12 bit dau va c6 tri s tugng trung bdi cac bit tir do t6i dy-o.
a) Cach biéu dién bang tri tuyét dbi va dau

Trong cach nay, bit dy., la bit dau va cac bit tir dg toi dy, cho gia tri tuyét
dbi. Mot tir n bit twong tmg voi s6 nguyén thap phan c6 dau.

:(—1)dnlidi.2i

Vi du: +25,0 = 00011001, -25,0 = 10011001,
- Mot Byte (8 bit) c6 thé biéu dién cac sb c6 dau tir -127 t6i +127.
- C6 hai cach biéu dién sb khong 1a 0000 0000 (+0) va 1000 0000 (-0).
b) Céch biéu dién bang sd bu 1 va sb bu 2
+ .86 b 1:
Trong cach biéu dién nay, s6 am -N dugc c6 bang cach thay cac s6 nhi

phan d; cia s6 duong N bang s6 bu ctia né (nghia 1a néu d; = 0 thi ngudi ta d6i nd
thanh 1 va nguoc lai).

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

- Mot Byte cho phép bicu dién tat ca cac s6 co dau tir -127 (1000 0000,)
dén 127 (0111 11115)

- C6 hai cach biéu dién cho 0 1a 0000 0000 (+0) va 1111 1111 (-0).
+ 86 by 2:

Dé c6 s0 bu 2 cia mot s6 nao do, nguoi ta lay s6 bu 1 161 cong thém 1.

Vi du: +25,, = 00011001,
Sbbulcua251a 11100110
+1
S6bu2cua25la 11100111
Vay -25;0 = 11100111,
Chi ¢6 mdt gia tri 0: +0 = 00000000, -0 = 00000000,

¢) Cach biéu dién sd nguyén bang ma BCD (Binary Coder Decimal)
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Dung 4 bit @& ma hoa cho cac chir sé thap phan 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 to hop khong sir dung (tir 10 dén 15) : 1010, 1011, 1100, 1101, 1110,
1111.

Vidu:
35 -> 0011 0101 BCD
61 - 0101 0001 BCD
29 - 0010 1001 BCD
Céc kiéu luu trit s6 BCD

- BCD khong géi (Unpacked BCD) : mdi s6 BCD 4 bit dugc luu trit trong 4 bit
thap cua moi1 byte. Vi du : s6 35 dugc luu trit nhu sau :

| | 0011 | | 0101 |

- BCD g6i (Packed BCD): hai s6 BCD duoc luu trir trong 1 byte.
Vi du : s6 35 duge luu trix nhu sau
| 0011 | 0101 |

Cach biéu dién so véi dau cham dong

- Tong quat : mot s6 thuc X dugc bicu dién theo kiéu so dau cham dong
nhu sau :

X=M*R"

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

E 1a phan mii (Exponent)

- Chuan IEEE 754: C6 nhiéu cach biéu dién ddu 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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sl E | M |

S 12 bit ddu, S=01as6 duong, S =1 1a s6 am.

e (8 bit) 1a ma excess-127 ciia phan mii E
e=E+127 > E=e-127
gia tri 127 duoc goi 1a do 1€ch (bias)
m (23 bit) 1a phan 1¢ cua phan dinh tri M
M=1m
Cong thire xac dinh gia tri caa sb thuc :
X = (-1)°* 1.m*2%1%
Vi du 1: x4c dinh gia tri ctia s6 thuc duoc biéu dién béng 32 bit nhu sau :
1100 0001 0101 0110 0000 0000 0000 0000
-S=1->sb64am
-e=10000010,=130 > E=130-127=3
Vay X =-1.10101100*2° = -1101.011 = - 13.375

Vi du 2: Biéu dién s thuc X = 83.75 vé dang déu cham dong IEEE 754 32
bit.

X =83.755 = 0101 0011.11, = 1.01001111*2°
Ta co: S =0 vi day 1a sé duong
e-127=6 > E =127 + 6 = 133;, = 1000 0101,
Vay X =010000101 0100111 1000 0000 0000 0000
S E M

Cac qui udc dac biét:

- Céc bit ciia e bang 0, cac bit cia m bang 0, thi X =+ 0
- Cac bit ctia e bang 1, cac bit cia m bang 0, thi X =+ oo
- Céc bit cia e bang 1, con m c¢6 it nhat mot bit bang 1, thi né khong biéu
dién cho s6 nao ca (NaN - Not a number)
- Pham vi biéu dién: 2127 3én 2% 10 @én 107
+ Dang 64 bit:
1bit 11 bit 52 bit
S le M |
- S 1a bit dau
- e (11 bit) 12 m& excess - 1023 ctia phan mii E: E = ¢ - 1023
- m (52 bit) 1 phén 1é cta phan dinh tri M
- Gia tri cta sd thyc:

X = (-1)° * 1.m * 2102
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- Giai gia tri biéu dién 1a: 10°% ¢én 10"%®

3. Péc diém Ciia Cac thé hé mdy tinh dién tir
Muc tiéu:- ndm duoc cdc dac trung cua cdc thé ‘hé may tinh
- qua moi thé hé thay dwoc sw phdt trién cia may tinh dién tir

3.1. Thé hé thit nhét: (1945-1955)

May tinh dugc xay dung trén co s& dén dién tir ma mdi dén tugng trung
cho 1 bit nhi phan. Do d6 may cé khoi luong rat 16m, toc d6 cham va tiéu thy dién
nang lon. Nhu may ENIAC bao gém 18000 den dién tu, 1500 ro-le, nang 30 tan,
tiéu thu cong suét 140KW. Vé kién triic n6 ¢6 20 thanh ghi, mdi thanh ghi chira 1
s6 thap phén 10 chu sd. Chiéc may dugc 1ap trinh bang cach dat vi tri (set) cua
6000 chuyén mach (switch) - moi cai ¢6 nhiéu vit tri va ndi vo sb 6 cam (socket)
v6i mot “rimg” dau cam (jumper).

Cung thot ki nay, Gido su toan hoc John Von Neumann da dua ra y tuéng
thiét ké may tinh IAS (Princeton Institute for Advanced Studies): chuong trinh
duoc luu trong bd nhd, bo didu khién sé& 1ay 1énh va bién d6i gia tri cta dir lidu
trong phan b nhd, bd sé hoc va logic (ALU: Arithmetic And Logic Unit) dugc
diéu khién dé tinh toan trén dir liéu nhi phan, diéu khién hoat dong cua cac thiét bi
vao ra. Py 1a mot y tuong nén tang cho cic may tinh hién dai ngay nay. May tinh
nay con dugc goi la may tinh Von Neumann.

3.2. Thé hé thir hai: (1955-1965).

May tinh duoc xay dung trén co so 1a cac dén ban dan (transistor), Cong ty
Bell d& phat minh ra transistor vao nam 1948 va do do6 thé hé thir hai cia may tinh
duoc dic trung bang sy thay thé cac dén dién tr bang cac transistor ludng cuc.
May tinh dau tién thé hé nay co tén 1a TX-0 (transistorized experimental computer
0).

3.3. Thé hé thir ba: (1965-1980).

May tinh dung mach tich hgp (con goi 1a mach vi dién tir - 1C) cho phep co
thé dit hang chuc transistor trong mot vo(chip) , nho d6 nguoi ta cd thé ché tao
cac may tinh nho hon, nhanh hon va ré hon cac may tinh dung Transistor ra doi
truéc nd. Dién hinh 1a thé hé may System/360 ctia IBM. Thé hé may tinh nay co
nhiing budc dot pha maéi1 nhu sau:

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

- PBéc tinh da chuong trinh: Tai mét thoi diém co thé co vai chuong trinh
nam trong by nhé va mot trong s6 do6 duoc cho chay trong khi cac chuong trinh
khac cho hoan thanh cac thao tac vao/ra.

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

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

Dua vao kich thudc vat 1y, hiéu suét va linh vuc st dung, hién nay nguoi ta
thuong chia mdy tinh s6 thé hé thir tu thanh 5 loai chinh, céc loai c6 thé trum 1én
nhau mdt phan:

- Microcomputer: Con goi 1a PC (personal computer), 14 nhimng may tinh
nhd, ¢6 1 chip vi xtr Iy va moét so thi€t bi ngoai vi. Thuong dung cho mot nguoi,
c6 thé dung doc 1ap hodc dung trong mang may tinh.

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

- Supermini: La nhing may Minicomputer c6 toc d6 xir Iy nhanh nhat trong
ho Mini & nhiing tho1 di€ém nhat dinh. Supermini thuong dugc dung trong cac hé
thong phan chia tho1 gian, vi du cac may quan gia cia mang.

- Mainframe: La nhitng may tinh c& 16n, c6 kha ning hd tro cho hang trim
dén hang ngan ngudi st dung. Thudng duge st dung trong ché dd 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 1a nhitng siéu may tinh, dugc thiét ké dic biét dé dat
tdc do thuc hién cac phép tinh dau phay dong cao nhét c6 thé duoc. Chung thuong
c6 kién trac song song, chi hoat dong hiéu qua cao trong mét so linh vue.

4. Kién truc va té chirc may tinh
Muc tiéu:nam dwoc cdc khdi niém kién triic mdy tinh va t6 chire mdy tinh, phén
biét dwoc hai khai niém do.

4.1. Khai niém kién tric may tinh

Kién tric may tinh 1a khoa hoc vé viéc lua chon va két ndi cac thanh phﬁn
phan cimg dé tao ra cac may tinh dat dugc cac yéu cau vé chiic ning
(functionality), hiéu nang (performance) va gia thanh (cost).

Yéu cau chirc nang doi hoi may tinh phai c6 thém nhiéu tinh ning phong phtiva
hitu ich; yéu cau hiéu ning doi hoi may tinh phai dat tc do xir 1y cao hon va yéu
cau gia thanh doi hoi may tinh phai cang ngay cang ré hon.
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Dé dat dugc ca ba yéu cau vé chirc ning,hiéu ning va gia thanh 1a rat kho
khan. Tuy nhién, nho ¢6 sy phat trién rat manh m& cua congnghé vi xir 1y, cac
may tinh ngay nay c6 tinh nang phong phti, nhanh hon va ré hon so véimay tinh
cac thé hé trude.

Kién trac may tinh dugc cdu thanh tir 3 thanh phan con: (i)

Kién triic tdp 1énh (Instruction SetArchitecture), (ii)

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

Kién trac tdp 1énh 1a hinh anh ctia mot hé thong may tinh ¢ muic ngdn ngi
méy.Kién tractap 1énh bao gém cac thanh phén: tap 1énh, cac ché d6 dija chi, cac
thanh ghi, khuon dangdia chi va dir licu.

Vi kién trac 1a mo ta mirc thip vé cac thanh phﬁn ctia hé thong may tinh, phdi
ghép vaviéc trao doi thong tin gitra chung.Vi klen triic giap tra 1061 hai cau hoi (1)
Céc thanh phan phan cing cua may tinh két ndi v6i nhau nhu thé nao?

va (2) Cac thanh phan phan ctingcia may tinh twong tac vdi nhau nhu thé nao dé
thue thi tap 1énh?

Thiét ké hé théng: bao gdm tat ca cac thanh phan phan cing cua h¢ thong may
tinh, bao gdém: Hé thong phdi ghép (cac bus va cac chuyen mach), Hé théng bo
nhé , C4c co ché giam tai cho CPU (nhu truy nhap truc tiép bd nhd ) va Cac van
dé khac(nhu da xir Iy va xtr Iy song song).

4.2. Khai niém té chirc may tinh

T6 chitc mdy tinh hay cdu tric may tinh 13 khoa hoc nghién ciru vé céc bd
phén cua may tinhva phuong thirc lam viéc ciia chiing.Véi dinh nghia nhu vay, t6
chirc may tinh kha gan giii voi vi kién trac — mot thanh phan cua kién trac may
tinh. Nhu vay, c6 thé thay rang, kién tric mdy tinh va khai niém rong hon, né bao
ham ca t6 chirc hay cau tric may tinh.

5. Cac mé hinh kién tric may tinh
Muc tiéu:Hiéu dwoc cdec mé hinh kién triic Von Neuman va Havard

5.1. Mo hinh kién tric Von Neumann

Kién tric may tinh von-Neumann duoc nha toan hoc John von-Neumann
dua ra vao nam1945 trong mdt bao cao vémay tinh EDVACnhu minh hoa trén
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Memaory

k. 4

Arithmetic
Control | Llj'g.'c
Unit |, it
Accumulator
.-"'-'x'x
,.-ff RI.H.'«.
Input | Output

Kién tric may tinhvon- Neumann nguyén thuy.
Cac may tinh hién dai ngay nay sur dung kién tric may tinh von-Neumann cai tién
— ¢on goi la kién truc may tinh von-Neumann hién dai,nhu minh hoa trén hinh

bén dudi.

Bon vi xixly
trumg t&m (CPT)

Don vi didu

khién (CU)

Bonwvi zh
hoc-logic
(ALU}

Cac thanh

B& nhd chinh
(Main memaory)

Cic thiét bi
vao ra (I'0)

ghi

Bus hé thine

Kién tricmay tinh von-Neumann hién dai

Cdc dic diém cua kién triic von-Neumann
Kién trac von- Neumann dua trén 3 khai niém co sO0:(1)Lénh va dir li¢u

duoc luu trir trong bonhé doc ghi chia sé-mot bo nhd duy nhét duoc st dung dé
loju trir ca 1énh va dir liéu, (2)Bonhd dugc danh dia chi theo vung, khong phu
thudc vao ndi dung néd luu trir va (3)Cac Iénh cia mot chuong trinh dugc thuc

hién tuan tu.

Qua trinhthyc hién 1énh duoc chia thanh3 giai doan (stages) chinh:(1)
QPU doc (fetch) I¢nh tir bo nhé , (2)CPU gidi ma va thup hién I¢nh;néu I¢nh yéu
cau dit liéu, CPU doc dir liéu tir bd nhd;va (3)CPU ghi két qua thuc hién 1énh vao

bd nhd (néu co).

5.2. M6 hinh kién tric Havard
Kién trac may tinh Harvard 12 mot kién trac tién tién nhu minh hoa trén
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hinh.

.'!.IEI'I 14-E4ta Duln 8-bis
TG M= Data

adsgs 20| 'SP

Jaoys om gz v | Mernory

Program
Mermaory

Kién tric may tinh Harvard
Kién trac mdy tinh Harvard chia bo nhé trong thanh hai phan riéng r&: Bo
nh¢ luu chuongtrinh (Program Memory) va Bo nhé luu dir liéu (Data Memory).
Hai hé théng bus riéng dugc stir dung dé két ndi CPU véi bd nhé luu chuong trinh
va bo nhd luu dir liéu. Mdi hé théng bus déu c6 ddy du ba thanh phan dé truyén
dan cac tin hiéu dia chi, dit lidu va diéu khién.

May tinh dya trén kién trac Harvard c6 kha nang dat duogc tdc do xur 1y cao
hon may tinh dua trén kién trac von-Neumann do kién trac Harvard hd tro hai hé
thong bus doc 1ap véi bangthong 16n hon. Ngoai ra, nho ¢ hai hé théng bus doc
lap, hé thong nh¢ trong kién trac Harvard hd trg nhiéu 1énh truy nhap b nhd tai
mot thoi diém, gitp giam xung dot truy nhap bd nhd, dic biét khi CPU st dung
k¥ thuat duong 6ng (pipeline).

CAU HOI VA BAI T4P

1. Dua vao tiéu chuan ndo ngudi ta phan chia may tinh thanh céc thé he?

2. Pic trung co ban ciia cac may tinh thé hé thir nhat?

3. Pic trung co ban ciia cac may tinh thé hé thir hai?

4. Pic trung co ban cia cac may tinh thé hé thir ba?

5. Dic trung co ban cta cac may tinh thé hé thi tu?

6. Khuynh hudng phat trién ctia may tinh dién tir ngay nay la gi?

7. Viéc phan loai may tinh dya vao tiéu chuan nao?

8. Khai niém thong tin trong may tinh duoc hiéu nhu thé nao?

9. Luong thong tin la gi ?

10. Su hiéu biét vé mot trang thai trong 4096 trang thai co thé c6 tng
véi lugng thong tin a bao nhiéu?

12. 86 nhi phan 8 bit (11001100)9, s6 nay twong tng véi sé nguyén thap
phan c6 du 1a bao nhiéu néu sé dang duoc biéu dién trong cach biéu

diér!:
b. Sébu L.
c. S6hu?2.

13. Doi c4c 50 sau day:
a. (011011)7 ra s thap phan.
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b. (55.875)1( ra sb nhj phan. S
14. Biéu dién so6 thuc (31.75)10 dudi dang s6 ¢d dau cham dong chinh
xac don 32 bit
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CHUONG 2: KIEN TRUC PHAN MEM BQ XU LY

Ma chuong:..M2
Muc tiéu
- Biét tong quét tap 1énh cua cac kién trac may tinh, cac kiéu dinh vi
duoc dung trong kién tric, loai va chiéu dai cua toan hang, tdc vu ma
may tinh c6 thé thuc hién
- Hiéu duoc kién trac RISC (Reduced Instruction Set Computer)

1. C4c thanh phan co ban ciia may tinh
Muc tiéu: Hiéu dwoc cdc thanh phan co ban ciia mot may vi tinh

Thanh phan co ban cia mot bd may tinh gdm: bo xir Iy trung tim (CPU:
Central Processing Unit), b0 nhd, cac bo phan nhap—xué\t thong tin. Cac bo phan
trén dwoc két néi véi nhau théng qua cac hé thong bus. Hé théng bus bao gom:
bus dia chi, bus dit liéu va bus diéu khién. Bus dia chi va bus dir liéu dung trong
Viéc chuyén dir li€u gitra cac b phan trong may tinh. Bus diéu khién lam cho su
trao d6i thong tin giita cac bo phan dugc dong bd. Thong thudng ngudi ta phan
biét mot bus hé théng dung trao d6i thong tin gitta 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 nh¢ trong.

B9 xur ly trung tam (CPU)
By bty o Budaai >

Pon vi s6 hoc va ~ 1A
logic (ALU) L~ Bus dir li¢u °
< ‘ Bus diéu khién I >

B6 nho Hé thdng vao ra

Tap thanh ghi
(Registers)

Hinh 2.1: Cdu triic ciia mét hé mdy tinh don gidn

Mot chuong trinh sé dugc sao chép tir dia ciing vao bd nhé trong cung vaoi
céc thong tin can thiét cho chuong trinh hoat dong, cac thong tin nay duoc nap
vao b nhd trong tir cac bd phan cung cip thong tin (vi du nhuw mot ban phim hay
mot dia tir). BO xtr 1y trung tdm s€ doc cac 1énh va dir li¢u tr bo nhd, thuc hién
cac 1énh va luu cac két qua trd lai bd nhd trong hay cho xuat két qua ra b phan
xuat thong tin (man hinh hay mdy in).

Thanh phan co ban ctia mot may tinh bao gom :
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1.1 B xwr ly trung tdm (CPU)
+ Churc nang:
- Diéu khién hoat dong cta may tinh .
- Xu ly dir liéu .
+ Nguyén tac hoat dong co ban: CPU hoat dong theo chuong trinh nim
trong bo nho chinh.

CAu tric co ban cua CPU:

Pon vi dicu Pon vi so Tép
khién (CP) hoc va logic thanh ghi
L) (RF).

Bus bén trong

Pon vi ghép néi bus (BIU)

!

Bus bén ngoai

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

- Bon vi diéu khién (Control Unit — CU): diéu khién hoat dong ctia méy
tinh theo chuong trinh da dinh san.

- Pon vi s6 hoc va logic (Arithmetic and Logic Unit — ALU): thue hién cac
phép toan s6 hoc va cac phép toan logic trén cac dit li¢u cu the.

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

- Pon vi ndi ghép bus (Bus interface Unit - BIU): két ndi va trao doi thong
tin gitra bus bén trong (internal bus) va bus bén ngoai (external bus).

1.2 B nhé may tinh
-+ Chtrc nang: luu trir chwong trinh va dir li¢u.
-+ Céc thao tac co ban vdi bd nho:
- Boc (Read)
- Ghi (Write)
-+ Céc thanh phan chinh:
- B nh¢ trong (Internal Memory)
- BO nhd ngoai (External Memory)
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CPU [~ 7| Bonhé "~ Bjnhé
trong ngoai

Hinh 2.3: B6 nho may tinh
» B0 nhd trong (Internal memory)

- Chirc ning va dic diém:
+ Chtra cac thong tin ma CPU c¢6 thé trao doi tryc tiép.
+ Tdc do rat nhanh.
+ Dung lugng khong 16n.
+ Str dung b nhé ban dan: ROM, RAM.

- Céc loai bd nho trong: Bo nh¢ chinh, B nh¢ cache (bd nhé dém nhanh).
* B( nh¢ chinh (Main memory)

- Chua cac chuong trinh va dir liéu dang dugc CPU st dung.

- T6 chuc thanh cac ngin nhé dugc danh dia chi.

- Ngan nh¢ thudng dugc td chirc theo byte.

- Noi dung cua ngin nhé co thé thay d6i, song dia chi vat 1y cia ngin nhé
luén 6 dinh.

= B0 nhé dém nhanh (Cache memory)

- B0 nhd ¢6 toc d6 nhanh duoc dit dém gitta CPU va bd nh¢ chinh nham
tang tbc d6 CPU truy nhap bo nho.

- Dung lugng nho hon bd nhé chinh

- Tbc @9 nhanh hon

- Cache thuong duoc chia thanh mot s6 murc

- Cache c6 thé duoc tich hop trén chip vi xir 1y.

- Cache c6 thé c6 hodc khong
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Block Transfer

Word Transfer (\M
A
—M

U | Cache d i

Hinh 2.4: Bo nho déem Cache
» B0 nhd ngoai (External memory)

- Chirc nang va dic diém:
+ Luu gift tai nguyén phan mém ctia may tinh.
+ Pugc két nbi voi hé thong dudi dang cac thiét bi vao-ra.
+ Dung luong 16n.
+ Tdc d6 cham.
- Céc loai bo nho ngoai:
+ B0 nh¢ tu: dia cing, dia mém.
+ B0 nh¢ quang: dia CD, DVD.
+ B06 nhé ban dan: Flash disk, memory card.

1.3 Hé théng vao - ra
- Chire ning: Trao d6i thong tin gitra may tinh voi thé gidi bén ngoai.
- Céc thao tac co ban: + Vao dir liéu (Input)
+ Ra dit li¢u (Output)
- Cac thanh phan chinh:
+ Cac thiét bi ngoai vi (Peripheral Devices): chuyén d6i dit liéu giita 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 (I0 Modules): ndi ghép céc thiét bi ngoai vi voi may
tinh.

1.4 Lién két hé thong
Ludng théng tin trong mdy tinh trong d6 ¢6 cac mod dun trong may tinh nhu
CPU, m6 dun nhd, m6 dun vao ra can duoc két no1 vo1 nhau.
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dia chi

d lig .
= nhd

NS NS

Mo-dun e hose lenn >

Tin higu diéu khién doc
>

Tin higu diéu khidn ghi

Hinh 2.5 Két ndi mo dun nhé

dif liu tir bén trong > dir ligu d&n TBNV :>
dif liéu tr TBNV > dir ligu dén béntmng>
Mé&-dun

dia chi > vao-ra Céc tin hiéu diéu khién TBNV

Tin higu diéu khién do
n hiéu diéu khién doc |

Cac tin hiéu diéu khién ngat
Tin hiéu diéu khién gh >
>

Hinh 2.6 Két n6i md dun vao ra

[E&nk > dia chi >
elif liéL > CPU elir lié >

Céc tin hiél Céc tin higu diéu khiér
diéu khign ngat bé nhd va vao-rs

)

Hinh 2.7 Két ndéi CPU

Két ndi va van chuyén thong tin gitta cac thanh phan voi nhau.Dé thuc hién
duoc diéu d6 chiing ta c6 khai niém bus.Bus 1a duong truyén tin hiéu dién chung
ndi cac thiét bj khac nhau trong mot hé théng may tinh. Bus thuong bao gdm 50
dén 100 day dan duoc gin chit voi mainboard, trén cac day nay c6 cac duong ndi
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dua ra, cac dau nay duogc sip xép va cach nhau mot khoang quy dinh dé c6 thé
cam vao do cac bang mach di€u khién vao ra hodc bo nhé. Chung ta s tim hiéu ki
hon h¢ thong bus ¢ chuong 6 trong gido trinh.

2. Kién trac cac t@p lénh CISC va RISC
Muc tiéu:Hiéu duoc kién truc tdp Iénh Cisc va Risc

2.1. Kién truc tap Iénh CISC

Cac kién truc véi tap 1énh phuc tap CISC (Complex Instruction Set
Computer) dugc nghi ra tor nhitng nam 1960. Vao thoi ky nay, nguoi ta
nhan thay cac chuong trinh dich kho ding cac thanh ghi, rang céc vi lénh dugc
thuc hién nhanh hon cac 1énh va can thiét phai 1am giam do¢ dai cac chuong
trinh. Cac dac tinh nay khién nguoi ta uu tién chon cac kiéu 6 nhé - 6 nhé va o
nha - thanh ghi, v&i nhitng 1énh phuc tap va ding nhiéu kiéu dinh vi. Diéu nay
dan toi viéc cac 1énh c6 chiéu dai thay doi va nhu thé thi ding bo diéu khién
vi chuong trinh 12 hiéu qua nhat.

Bang 2.1 cho céc dic tinh caa vai may CISC tiéu biéu. Ta nhan thay ca
ba may déu c6 diém chung la c6 nhiéu 1énh, cac lénh cé chiéu dai thay doi.
Nhiéu cach thuc hién 1énh va nhiéu vi chuong trinh duoc ding.

Tién bo trong 1&nh vuc mach két (IC) va ky thuat dich chwong trinh 1am
cho cac nhan dinh trugc day phai duoc xem xét lai, nhat 1a khi di c6 mot
khao sat dinh lugng vé viéc dung tap 1énh cac may CISC.

Nam san xuat 1973 1978 1982

S0 1énh 208 303 222

B6 nhd vi chuong trinh 420 KB 480 KB 64 KB
Chiéu dai Iénh (tinh 16 - 48 16 - 456 6 -321
bing 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-bg | Thanh ghi-bd nhé [B6 nho- bo nhé
nhd Bo nhé - bo Bo nhd - bo nhd
Dung lugng cache nhé 64 KB 0
Bdng 2.1: Dac tinh cua mot vai may CISC
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2.2. Kién truc tap Iénh RISC

Vi duy, chwong trinh dich da biét sa dung céc thanh ghi va khong c6 su khéc
biét dang ké nao khi sir dung 6 nhd cho céac vi chuong trinh hay 6 nhé cho cac
chuong trinh. Piéu nay dan téi viéc dua vao khai niém vé mot may tinh véi tap
1énh rat gon RISC vao dau nhitng nim 1980. Cac may RISC dya chu yéu trén
mot tap 1énh cho phép thyuc hién ky thuat ong dan mét cach thich hop nhat bang
cach thiét ké cac 1énh c6 chiéu dai cé dinh, cd dang don gian, d& giai ma. May
RISC dung kiéu thuc hién 1énh thanh ghi - thanh ghi. Chi c6 céc 1énh ghi hoic
doc 6 nhé méi cho phép thdm nhap vao 6 nhd. Bang 2.2 dién ta ba mau may
RISC dau tién: miu may cua IBM (IBM 801) cua Berkeley (RISC1 cua
Patterson) va cua Stanford (MIPS cua Hennessy). Ta nhan thdy ca ba may do
déu cd bo didu khién bang mach dién (khéng c6 6 nhé vi chuong trinh), cd
chiéu dai cac Iénh cb dinh (32 bits), c6 mét kiéu thi hanh 1énh (kiéu thanh ghi -
thanh ghi) va chi c6 mot sé it Iénh.

Bo xir ly IBM 801 RISC1 MIPS
Nam san xuat 1980 1982 1983
So Iénh 120 39 55
Dung luwong bo nho 0 0 0
vi chuong trinh
D¢ dai lénh 32 32 32
(tinh bang bit)
Ky thudt ché tao ECL MSI NMOS VLSI NMOS VLSI
Cach thuc hién lénh | Thanh ghi-thanh | Thanh ghi-thanh | Thanh ghi-thanh
ahi ahi ahi

Bdng 2.2 : Pdc tinh cua ba mdu dau tién may RISC
Tom lai, ta c6 thé dinh nghia mach xu Iy RISC bai céc tinh chat sau:
- C6 mot sé it 1énh (théng thuong dudi 100 1énh ).
- C6 mot sd it cac kiéu dinh vi (théng thuong hai kiéu: dinh vi tic thi va dinh
vi gian tiép thong qua mot thanh ghi).
- C6 mot sb it dang Iénh (mot hoac hai)
- Cac lénh déu c6 cung chiéu dai.
- Chi c0 céac 1énh ghi hoac doc 6 nhd mai tham nhap vao bo nhé.
- Dung b tao tin hiéu dieu khién bang mach dién dé tranh chu ky giai ma cac
vi Iénh lam cho thoi gian thuc hién Iénh kéo dai.
- Bo xtr ly RISC ¢6 nhiéu thanh ghi dé giam bét viéc thAm nhap vao bo nhé
trong.
Ngoai ra cac by xur Iy RISC dau tién thuc hién tat ca céc Ignh trong mot
chu ky may.
Bo xir Iy RISC ¢6 cac loi diém sau :
- Dién tich cua bo xu ly dung cho b diéu khién giam tir 60% (cho cac bo xur
ly CISC) xudng con 10% (cho cac bo xir Iy RISC). Nhu vay c6 thé tich hop thém
vao bén trong bo xur ly c&c thanh ghi, c&c cong vao ra va bo nhé cache...

- Téc @6 tinh toan cao nhd vao viéc giai ma 1énh don gian, nho co nhiéu
thanh ghi (it tham nhap bo nhad), va nho thuc hién ky thuat ong dan lién tuc va
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c6 hiéu qua (cac Iénh déu c6 thoi gian thuc hién gidng nhau va cé cung dang).

- Thoi gian can thiét dé thiét ké bo dieu khién la it. Biéu nay gép phan
lam giam chi phi thiét ke.

- B dieu khién tro nén don gian va gon lam cho it rui ro mac phai sai sot
ma ta gap thuong trong bo diéu khién.

Trudc nhiing diéu loi khong chdi cai duoc, kién trac RISC c6 mét sb bat loi:

> Cac chuong trinh dai ra so v6i chuong trinh viét cho bo xur 1y CISC. Piéu

nay do cac nguyén nhéan sau :
+ Céam tham nhap bd nho ddi véi tat ca cac lénh ngoa% trir cac 1énh doc va
ghi, vao bd nhd. Do do ta budc phai dung nhic¢u 1€nh dé lam mot cong viée
nhat dinh.
+ Can thiét phai tinh cac dia chi hiéu dung vi khéng c¢6 nhiéu cach dinh vi.
+ Tap 1énh c6 it 1énh nén cac 1énh khong co san phai duoc thay thé bﬁng mot
chudi 1énh ctia bo xtr 1y RISC.

» Cac chuong trinh dich gap nhiéu kho khan vi ¢6 it 1énh lam cho c6 it lya
chon (jé dié~n dich céac céu trac cua chuong trinh géc. Su cung nhic cua ky
thuat ong dan ciing gay khoé khan.

> C6 it 1énh trg giup cho ngdn ngit cap cao.

Cac b xur ly CISC tro giup manh hon cac ngén ngir cao cap nho c6 tap lénh
phtc tap. Hang Honeywell da ché tao mot may c6 mot I¢énh cho moi dong tir cia
ngon ngir COBOL.

- Cac ‘tién bd gin day cho phép xép dit trong mot vi mach, mot b xur Iy RISC
nén va nhiéu toan tr chuyén dung.

, Thi dy, bo xur ly 860 cf}a Intel bao gém mot b x1r Iy RISC, bo lam tinh v céac
sO 1é va mot bd tao tin hi€u do hoa.

3. Malénh
Muc tiéu:nam dwoc 1énh mdy,hiéu dwoc ma lénh
3.1 Khai niém lénh may, ma Iénh

Mot 1énh mo ta bang ma nhi phan c6 thé dai tir 1 dén 6 byte. Cau tric chung
cua mdt Iénh bao gom:

Ma Iénh Toéan hang

M3 1énh nhim xac dinh tuong img v4i Iénh 1a hoat dong hay thao tac nao can
duoc thuc hién.

Céc toan hang 13 ddi trong duogc xir 1y boi 1énh.

Vi du: Trong 1énh MOV AX,BX thi MOV la ma Iénh, x4c dinh day la I¢nh
chuyén dir liéu. AX,BX xac dinh todn hang dugc xtr 1y boi 1€nh.

Tuy theo ting 1énh ma d6 dai cua no6 c6 su khac nhau.
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3.2 Tap lénh

Mbi bd xur Iy c6 mot tap 1énh xac dinh. Tap lénh thuong c6 hang chuc dén
hang tram 1énh. M&i 1énh 13 mot chudi nhi phan ma bd xir Iy hiéu duge dé thuc hién
mot thao tac xac dinh

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

3.2.1 Cac kiéu thao tac

* Géan tr1
Vi¢c gan tri, gém ca gan tri cho biéu thirc s6 hoc va logic, dugc thuc hién nho
mot s6 1énh ma may. Cho cac kién tric RISC, ta ¢6 thé néu 1én cac 1énh sau :
- Lénh bd nho
LOAD Ri, M (dia chi) ; M[dia chi] «— Ri : nap dir ligu.
STORE Ri, M(dja chi); Ri < M[dia chi] : Cét dit liéu.
Pia chi duoc tinh tuy theo kiéu dinh vi duoc dung.
- Lénh tinh toan s6 hoc: tinh toan s6 nguyén trén ndi dung cua hai thanh ghi Ri, Rj va
xép két qua vao trong Rk:
ADD (cong)
ADDD (cong sb ¢6 dau chAm dong, chinh xéac kép)
SUB (trur)
SUBD (trir s6 ¢6 ddu cham dong, chinh xac kép)
MUL (nhan)
DIV (chia)
- Lénh logic: thuc hién phép tinh logic cho ting bit mot.
AND (1énh VA)
OR (1énh HOAC)
XOR (1énh HOAC LOAI)
NEG (Iénh lay sd bu 1)
- C4c 1énh dich chuyén sé hoc hoic logic (SHIFT ), quay vong (ROTATE) c6 hoic
khdng c6 so gitt & ngd vao, sang phai hoic sang trai. Cac lénh nay duoc thuc
hién trén mot thanh ghi va két qua luu gitr trong thanh ghi khac. S6 lan dich
chuyén (mdi 1an dich sang phai hoic sang trai mot bit) thuong dugc xac dinh
trong thanh ghi thir ba. Hinh 2.5 minh hoa cho céc 1énh nay.
Cho céc kién trac kiéu RISC, ta co :
SLL (shift left logical : dich trai logic)
SRL (shift right logical : dich phai logic)
SRA (shift right arithemtic : dich phai s6 hoc)
* |_énh c6 diéu kién
Lénh c6 diéu kién co dang :
Néu <diéu kién> thi <chudi 1énh 1> néu khdng <chugi lénh 2>

(IF <condition> THEN <instructions1> ELSE <instructions2>)
Lénh nay budc phai ghi nhd dieu kién va nhay vong néu dieu kién duoc thoa.
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Hinh 2.5: Minh hoa Iénh dich chuyén va quay vong
a) Ghi nh¢ diéu kién .

Bo lam tinh ALU cung cap két qua & nga ra tuy theo cac nga vao va phép tinh
can lam. N6 ciing cho mét sb thong tin khac vé két qua dudi dang cac bit trang thai.
Cac bit nay 1a nhiing dai luong logic PUNG hoac SAI (Hinh 2.6).

Trong céc bit trang thai ta c6 bit ddu S (Sign - DPung néu két qua am), bit
tric nghiém zero Z (Zero - Pung néu két qua bang khoéng), bit tran OVF
(Overflow) PUNG néu phép tinh s6 hoc lam thanh ghi khéng du kha ning luu
trit két qua, bit s6 gitr C (carry) PUNG néu sb gitt & nga ra 1a 1 .... Céc bit trén
thuong duoc goi 1a bit ma diéu kién.

SO giir
\ 4
Toan hang
ALU
Bit S
Toan hang E': gVF
[
Bit C

Hinh 2.6: Bit trgng thai ma ALU tgo ra
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C6 hai ki thuat co ban dé ghi nhé cac bit trang thai:
Céch thiz nhdt, ghi cac trang thai trong mot thanh ghi da dung.
Vi du Iénh CMP RK, Ri, Rj

Lénh trén s& 1am phép tinh trir Ri - Rj ma khong ghi két qua phép trir, ma lai
ghi cac bit trang thai vao thanh ghi Rk. Thanh ghi nay dugc dung cho mot
1énh nhay c6 diéu kién. Diém loi cua ky thuat nay Ia giGp luu trit nhiéu trang
thai sau nhiéu phép tinh dé dung vé sau. Biém bat loi 1a phai ding mot thanh ghi
da dung dé ghi lai trang thai sau mdi phép tinh ma sé thanh ghi nay lai bi gigi han
& 32 trong cac bo xir ly hién dai.

Céch thi hai, 1a dé cac bit trang thai vao mot thanh ghi dac biét
goi la thanh ghi trang thai. Van dé lvu gitt noi dung thanh ghi nay duoc
giai quyét bang nhiéu céch. Trong kién trdc SPARC, chi ¢c6 mot sé gioi
han lénh duwoc phép thay déi thanh ghi trang thai vi du nhu 1énh
ADDCC, SUBCC (cac lénh nay thuc hién cac phép tinh cong ADD va
phép tinh trr SUB va con lam thay d6i thanh ghi trang thai). Trong kién
tric PowerPC, thanh ghi trang thai dwoc phan thanh 8 truong, mdi truong
4 bit, vay la thanh ghi d& phan thanh 8 thanh ghi trang théai con.

b) Nhay vong

Cac 1énh nhay hoic nhay vong c6 diéu kién, chi thuc hién Iénh nhay Kkhi
diéu kién duoc thoa. Trong truong hop nguoc lai, viéc thuc hién chwong trinh
duoc tiép tuc voi 1énh sau d6. Lénh nhay xem xét thanh ghi trang thai va chi nhay
néu diéu kién néu Ién trong 1énh 1a dung.
Chlng ta xem mét vi du thuc hién 1énh nhay cé diéu kién.
Gia st trang thai sau khi bo xu ly thi hanh mot tac vu, duoc luu trir trong thanh
ghi, va bo xu ly thi hanh cac 1énh sau :

1. CMP R4, R1, R2 : So sanh R1 va R2 bang cach trir R1 cho R2 va luu
gitr trang thai trong R4

2. BGT R4, +2 : Nhay bo 2 1énh néu R1 > R2

3. ADD R3, RO, R2 : RO ¢ gia tri 0. Chuyén néi dung cua R2 vao R3
4. BRA +1 : nhay bo 1 Iénh

5. ADD R3, RO, R1 : chuyén noi dung R1 vao R3

6. Lénh ké

Néu R1 > R2 thi chudi Iénh dugc thi hanh 13 1, 2, 5, 6 duoc thi hanh, néu
khong thi chudi lénh 1, 2, 3, 4, 6 duoc thi hanh.
Chudi cac [énh trén , trong do c6 2 1énh nhay, thyc hién cong viéc sau day :

Néu R1 > R2 thi R3 = R1 néu khéng R3 = R2

Cac 1¢nh nhay lam téc do thi hanh 1énh cham lai, trong cac CPU hién dai
dung ky thuat ong dan. Trong mot vai bo xir ly ngu’ol ta dung lénh di chuyén
c6 diéu kién de tranh dung 1énh nhay trong mot vai truong hop. Thi du trén day
c6 thé dugc viét lai :

1. CMP R4, R1, R2 :So sanh R1va R2 va dé cac bit trang thai trong R4.

2. ADD R3, R0, R2 : Di chuyén R2 vao R3
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3. MGT R4, R3,R1 : (MGT : Move if greater than). Néu R1 > R2 thi di
chuyén R1 vao R3

* \Vong lap
Céac 1énh vong 1ap c6 thé duoc thuc hién nho 1énh nhay cé diéu kién ma ta
d& noi & trén. Trong truong hop nay, ta quan Iy s6 lan 13p lai bang mot bo dem
vong lap, va nguoi ta kiém tra bo dém nay sau mdi vong lap dé xem da dua sb
vong can thuc hién hay chua.
Bo xtr Iy PowerPC c6 moét 1énh quan ly vong lap
BNCT Ri, do doi
Véi thanh ghi Ri chira s6 1an 13p lai. Lénh nay 1am cac cong viéc sau:
Ri:=Ri-1
Néu Ri <> 0, PC := PC + do doi. Néu khdng thi tiép tuc thi hanh lénh ké.

* Tham nhap bé nhé ngan xép
Ngan Xép la mot t6 chic bd nhé sao cho ta chi co thé doc mot tr ¢ dinh

ngan xép hodc viét mot tir vao dinh ngan xép. Pia chi cia dinh ngan xép duoc
chura trong mot thanh ghi dac biét goi la con tré ngan Xep SP (Stack Pomter)

, Ung véi cau truc ngan xép, nguoi ta co 1énh viét vao ngan xép PUSH va
1&énh 1ay ra khoi ngan xép POP. Céac Iénh nay van hanh nhu sau:
- Cho Iénh PUSH

SP:=SP +1
M (SP) := Ri (Ri la thanh ghi can viét vao ngan xép)
- Cho Iénh POP
Ri := M(SP) (Ri la thanh ghi, nhan tir 1dy ra khoi ngan xép)
SP:=SP-1

Trong cac bo xu ly RISC, viéc viét vao hoic lay ra khoi ngan xép
ding céc 1énh binh thuong. Vi du thanh ghi R30 Ia con tro ngan xép thi viéc viét
vao ngan xép dugc thyc hién bang cac 1énh:

ADDI R30, R30,4 ;tang con trd ngan Xép 1€n 4 vi tur dai 32 bit
STORE Ri, (R30) ; Vlet Ri vao dinh ngan xép

Viéc lay ra khoi ngan xép dugc thuc hién bang cac 1énh :

LOAD Ri, (R30) ;ldy sé liéu ¢ dinh ngin xép va nap vao Ri
SUBI R30, R30,4 ; giam con tré ngan xép bot 4

* Céc thu tuc

Cac thu tyc duoc goi tu bat c& noi nao caa chwong trinh nho 1énh
goi thu tuc CALL. Pé khi cham dit viéc thi hanh thu tyc thi chuwong trinh
goi duoc tiép tuc binh thuong, ta can luu gitr dia chi tro vé tuc dia chi cua
1énh sau Iénh goi thu tuc CALL. Khi cham dut thi hanh thu tyc, 1énh tro
vé RETURN nap dia chi trd vé vao PC.

Trong cac klen trac CISC (VAX 11, 80x86, 680x0), dia chi tro vé
duoc gitt & ngan xép. Trong céac kién tric RISC, mot thanh ghi dac biét
(thuong 1a thanh ghi R31) duogc dung dé luu git dia chi tro veé.
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Lénh goi thu tuc 1a mot Iénh loai IMPL Ri, 1é€nh nay lam céc tac vu: R31

=PC
PC:=Ri

dia chi tro vé.
Viéc diing mot thanh ghi ddc biét dé luu trix dia chi tro vé 1a mot giai

phép chi ap dung cho céc thu tuc cudi cung nghia la cho thu tuc khong goi thu

. dé dia chi trg vé trong R31
- nhay t6i dia chi cua tha tuc nam trong thanh ghi Ri
Lénh tro Ve khi chdm dut thu tuc 12 JMP R31, vi thanh ghi R31 chua

tuc ndo ca. Dé co thé cho cac thu tuc c6 thé goi mot thu tuc khéc, ta ¢ hai giai

Gidi phap 1: c6 nhiéu thanh ghi dé luu trir dia chi tro vé

Gidi phap 2: luu giit dia chi tro vé & ngan xép.
Viéc goi thu tuc c6 thé dugc thuc hién bang chudi 1énh sau day :

phap:
ADDI R30, R30,4
STORE R31, (R30) :
JMPL Ri
LOAD R31, (R30)
SUBI R30, R30,4
JMP R31
Addresses Main Memory
4000
4100 CALL Procl
4101
4500
A6100 CALL Proc2
do01
46350 CALL Proc2
dns1
RETURN
4800
RETURN

{a) Calls and returns

; R30 14 con tro ngan xép

luu giir dia chi tro vé
; goi thu tuc

Nguoi ta ding chudi Iénh sau day dé tro vé chuong trinh goi :
. phuc héi dia chi tro vé

; cap nhat con tré ngan xép
. tré vé chuong trinh goi

Main
Program

Procedure
Procl

Procedure
Proc2

|

ke

A

NS

{b) Execution sequence
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4601 d651

4101 411 4101 4101 4101
L) L] L] L] L] L) L]
{n) Infdial stack (b After {c) Inital {d) After (e} After i) After (2} After
whiehts CALL Prucl CALL Proc? RETUKN CALL Proc2 RETUKN RETURN

Hinh 2.7: Goi thi tuc va tré vé khi thue hién xong thu tuc
Viéc truyén tham sb tir thu tuc goi dén thu tuc bi goi c6 thé thuc hién
bing cach dung cac thanh ghi caa bo xir Iy hoic dung ngan xép. Néu sb tham sé
can truyén it, ta dung céc thanh ghi.

3.2.2 Tép Iénh ciia bd xir 1y 8086/8088
* Chip 8086

Chip 8086 bat dau dugc phat trién tir nam 1978 va dua ra thi truong nam 1980.
Pay 1a bo xtr ly 16 bit, cac thanh ghie bén trong 16 bit va nd xt ly 16 bit so liéu cung
mot llc.

* chip 8088
Ra doi sau chip 8086, n6 c6 cau trlic bén trong va tap lénh hoan toan gidng
8086, chi khac ¢ kénh truyen so liéu vai the giagi bén ngoai.

~ Tap lénh cua cc bo xir ly 8086/8088 chi cd thé 1am cac phép tinh s hoc voi
so nguyeén, khong thuc hién dugc cac phep tinh so hoc vai so dau phay dong (so
thuc) mot cach tryc tiep. Khi can lam cac phép tinh so hoc véi so dau phay dong thi
co thé sir dung giai phap phan meém, bang cach lap cac chuong trinh con.bay la giai
phap duoc dung nhi€u nhat, chuong trinh con co the tao ra cac ket qua dau phay
dong bai cac phép tinh logic va so hoc trén cac so nguyén.
CAU HOI VA BAI T4P

1. Cac thanh phan cua mot may tinh.

2. Su khac biét gitta CPU RISC va CPU CISC?

3. Néu khai niém ma I¢nh, 1énh may.
4. Cho vi du minh hoa 161 goi thu tuc.
5

. Trinh bay tap 1énh cua bd xtr Iy 8086/8088.
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CHUONG 3: TO CHUC BQ VI XU Li
Ma chwong:..M3

Muc ti€u cua bai
- Hiéu duoc nhiém vy va cach 16 chirc dwong di cua dit lieu trong b xu Iy
- Hiéu nguyén tac vdn hanh cua bé diéu khién mach dién tir
- Hiéu nguyén tdc vdn hanh ciia bé diéu khién vi chirong trinh
- Hiéu nhiém vu ciia ngadt
- Hiéu dwoc tién trinh thi hanh 1énh ma may
- Biét mét sé ky thudt xi ly thong tin: ong dan, siéu ong dan

1.So dé khéi ciia bé xir 1y
Muc tiéu:nam dwoc so do gchéi ’CéC phd‘n thanh bén trong bo xit Iy
Mot b phan khong thé thiéu doi1 vaoi bat ky may tinh nao do6 1a bo vi xur 1y, b
phan diéu khién moi hoat dong ctia mdy tinh. Lich st phat trién cac thé hé may vi
tinh gan lién v&i sy phat trién cac vi xtr Iy nhi: 8088, 80286, 80386, 80486,
Pentium... Trong cac may tinh c4 nhan thuong chi st dung 1 vi xtr 1y, day chinh la
trung tAm xu 1y thong tin va phét ra cac tin hiéu diéu khién. Do vdy, chic ning cia vi
xu ly ¢ day cting chinh 1a CPU (Control Processing Unit).
Trude khi tim hiéu cau trac cia mot CPU, chiing ta hiy xem xét k§ hon cac budc
ma CPU can 1am khi thyc hién mot 1énh. D6 la:
- Nhan Iénh: CPU nhan 1&€nh tir bd nhd.
- Dich 1énh: La budc dé CPU giai md xem cong viéc cu thé phai thyc hién 13 gi dé
tuong ing voi 1énh da duoc nhan.
- Nhan dir liéu: Budc nay 1a can thiét khiyeeu cau cua 1énh phai xir Iy dir liéu tir
noi khac nhu bo nhé hay cac Module /O (dé két ndi véi cac thiét bi bén ngoai).
- Xu ly dit liéu: Budc nay dugce thuc hién khi yéu ciu cua 1énh phai xur ly dir liéu
nhan duoc.

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

- Vi mot loat nhiém vu ma CPU can phai thuc hién & trén, chung ta théy
rang bén trong CPU phai ¢6 don vi diéu khién CU (Control Unit) dé diéu khién
hoat dong chung cua n6. Bén canh do6, phai c6 bo phan xu ly dir licu dé thuc
hién cac phép tinh s6 hoc va 16gic, day chinh 13 don vi sd hoc va logic ALU
(Arithmetic and Logic Unit). Mot bo phan khong thé thiéu trong CPU 1a tap cac
thanh ghi bén trong (registers), noi luu trir va xir Iy thong tin. Xuét phat tir d6
ma cac CPU déu c6 so do khdi biéu dién nhu hinh dudi day:
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DPon vi diéu Pon vi s0 Tép
khién (CP) hoc va logic thanh ghi
(ALU) (RF).

Bus bén trong

Pon vi ghép ndi bus (BIU)
AN VAN ]
R
Bus Qiéu Bus dir Bus dia
khién liéu chi

Hinh 3.1: Sor d6 khéi chung ciia CPU

2. Pwong ddn dir ligu

Muc tiéu: Hiéu dwoc nhiém vu va cdach té chire dwong di cua dir liéu trong bo xur
ly

2.1. Céc thanh phan dwong dan dir lidu

Phan dudng dan dir lidu gom:

o Pon vi s6 hoc va 1ogic (ALU: Arithmetic and Logic Unit).

o Cac mach dich

o Cac thanh ghi

o Cac duong ndi két cac bo phan trén.

Phan nay chira hau hét cac trang thai ctia bd xir Iy. Ngoai cac thanh ghi tong
quat, phan dudng dan dit liéu con chira 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 s6 liéu bd nhé (MBR: Memory Buffer Register), bd da hop (MUX:
Multiplexor), day 1a diém cudi cua cac kénh dit liéu - CPU va bd nhé, véi nhiém
vu 1ap thoi biéu truy cap bd nhd tir CPU va cac kénh dir liéu, hé thong bus ngudn
(S1, S2) va bus két qua (Dest).

2.2. Nhiém vu ciia dwong dan dir liéu
Nhiém vu chinh cua phén dudng dan dit liu 1a doc cac toan hang tir céc
thanh ghi tong quat, thuc hién cac phép tinh trén toan hang nay trong bd 1am tinh
va luan Iy ALU va luu trit két qua trong cac thanh ghi tong quat. O ngd vao va ngé
ra cac thanh ghi té)ng quat c6 cac mach chét A, B, C. Thong thuong, sb lugng céc
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thanh ghi tong quat 1a 32.
Phan duong di ctia dit liéu chiém phan nira dién tich cua b xtr Iy nhung 1a
phan d& thiét ké va cai dit trong bo xir 1y.

BO XUFLY
BUS 51 82 BUS DEST
Mgd vao
Mpl ra
Megd vao

—————————————————————————————————————————————

Iy cde E X
tharedy g

Zom=ZR Cm-=- OW®E

A
N vao dir ligu

BO NHO TRONG
Dia chi

N ra die [igu

Hinh 3.2: T6 chirc ciia mot xit Iy dién hinh
(Cac duwong khong lién tuc la cac dwong diéu khién)
3. B diéu khién
Muc tiéu: Hiéu nguyén tac vdn hanh cia bé diéu khién mach dién tir
Hiéu nguyén tdac van hanh ciia bé diéu khién vi chwong trinh
3.1. Chirc niing bé diéu khién
— Piéu khién nhan 1énh tir bd nhé dua vao thanh ghi 1énh

— Tang noi dung cia PC dé tré sang 1énh ké tiép
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— (G141 ma I¢nh da dugc nhan dé xac dinh thao tdc ma 1énh yéu cau

Phat ra cac tin hiéu diéu khién thuc hién 1énh

— Nhan cac tin hiéu yéu cau tur bus h¢ thong va dap ung véi cac yéu cau do.

Bo diéu khién tao cac tin hiéu diéu khién di chuyén sd liéu (tin hiéu di chuyén
sb liéu tr cac thanh ghi dén bus hodc tin hiéu viét vao céac thanh ghi), diéu khién cac
tdc vu ma cac bd phan chic nang phai lam (diéu khién ALU, diéu khién doc va viét
vao bd nho trong...). B diéu khién cling tao cac tin hi¢u giup cac I¢énh duogc thuc
hién mot cach tuan ty.

3.2. Cac phuong phap thiét ké b diéu khién

3.2.1 Bo diéu khién vi chwong trinh (Microprogrammed Control Unit)

Thanh ghi 1énh

'Cac tm hieu |

I N =
' diéu khén tix | : —
s 4 £ B& giai mi

B hetl I
- TL}S: - 1:cl_11__g: Mach day
1 Clock | » U
i"(l_';{c_-;.';_q' ) — Tha_t}h .gh} dia
_________ . - chi vi lenh
Bonha v

chwong trinh

Vi I
lénh Thanh ghi dém
tiép wi lénh

{l

O giai mi vi lénh

NN

1 Cactin "Eac tin higu|
! hiéu diéu h diéu khién |
! khién bén ,.Iien Bus he.
,trang EPUH thong :

___________________

Hinh 3.3: Nguyén tdc vin hanh ciia b diéu khién ding vi chwong trinh

Bd nhé vi chuong trinh (ROM) luu trir cac vi chuong trinh (microprogram)
Mot vi chuong trinh bao gdm céc vi 1énh (microinstruction)

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

Pé hoan thanh mot 1énh can thuc hién mdt hodc moét vai vi chuong trinh
Tbc d6 cham
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3.2.2. B diéu khién dung mach dién tir

Pé hiéu duoc van hanh cta bd diéu khién mach dién tu, ching ta xét dén mo ta
vé Automate trang thai hiru han: c6 nhiéu hé thong hay nhiéu thanh phin ma & mdi
thoi diém xem xét déu c6 mot trang thai (state). Muc dich cta trang thai 1a ghi nho
nhig gi ¢6 lién quan trong qua trinh hoat dong ctia hé théng. Vi chi c6 mot s trang
thai nhat dinh nén n6i chung khong thé ghi nhé hét toan b lich sir ciia hé thong, do
vay no phai duoc thiét ké can than dé ghi nhé nhimg gi quan trong. Uu diém ctia hé
théng (chi c6 mot s6 hitu han cac trang thai) do 1a co thé cai dit hé théng vO1 mot
lwong tai nguyén cb dinh. Chang han, ching ta co thé cai dit Automate trang théi
hitu han trong phan crng may tinh & dang mach dién hay mot dang chuong trinh don
gian, trong d6, né c6 kha ning quyét dinh khi chi biét mot luong giéi han dir lidu
hoac bﬁng cach dung vi tri trong doan ma 1énh dé dua ra quyét dinh.

/’ R ~ Diy diéu khién
Bd digu khién dimg mach dién \\

Automate

Ngdra )
_h 5 y
trang thal hiru han Budng di

—* g,
— dir liéu
\_ —M

FYYYYTYYY

Trang —_—
Thii —

F furorng >
lai e

Xung

YYYY

Trang thai
Ngd vao T nhip

IR

\ /

Hinh 3.4: Nguyén tdc van hanh ciia bé diéu khién dung mach dién tw
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Hinh 3.4 cho thiy nguyén tic cua mot bo diéu khién bing mach dién. Cac
duong diéu khién cua phan duong di sé liéu 12 cac ngd ra cia mot hoic nhiéu
Automate trang thai hitu han. Cac ngd vao cua Automate gdm c6 thanh ghi lénh,
thanh ghi nay chtra Iénh phai thi hanh va nhitng théng tin tir bo duong di sé liéu. Ung
Vv6i cau hinh cac dudng vao va trang thai hién tai, Automate s& cho trang thai twong
lai va cac duong ra twong tng V&i trang thai hién tai. Automate duogc cai dat dudi
dang & mét hay nhiéu mach mang logic lap trinh duoc (PLA: Programmable Logic
Array) hoic 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 thire don gian. N6 duoc ding nhiéu trong cac bo xu ly RISC.

4. Tién trinh theec hién lénh may
- Muc tiéu: Hiéu duwoc tién trinh thi hanh 1énh ma may

Viéc thi hanh mét 1énh ma may cé thé chia thanh 5 giai doan:
— DBoc 1énh (IF: Instruction Fetch)
— (14l ma Iénh (ID: Instruction Decode)
— Thi hanh 1énh (EX: Execute)
— Tham nh2p bg nhé trong hoac nhay (MEM: Memory access)
— Luu trit két qua (RS: Result Storing).
MBbi giai doan duoc thi hanh trong mdt hodc nhiéu chu ky xung nhip.

4.1. Poc Iénh
MAR « PC
IR — M[MAR]
Thanh ghi PC chua dia chi lénh tiép theo
Pia chi chuyén vao thanh ghi MAR
bia chi dua 1én bus dia chi
Don vi diéu khién yéu cau doc bo nhé
Két qua dua 1én data bus, sao chép vao thanh ghi MBR, dua vao thanh ghi IR
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CPU

PC ——>MAR >

L .<:
Control :>

Unit

Memory

vV

IR kKI——MBR

Address Data Control

Bus Bus Bus
MBER = Memaory bufTer register
MAR = Memory address register
IR = Instruction register
PC = Program counter

Hinh 3.5:So0 d6 mé ta qud trinh doc 1énh
4.2. Giai ma lénh
— Lénh tir thanh ghi 1énh IR dugc dwa dén don vi diéu khién
— Pon vi diéu khién tién hanh giai ma lénh dé xac dinh thao tac phai thuc hién
— Giai méd Iénh xay ra bén trong CPU

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

4.4. Thdm nhap bd nhé trong
Giai doan nay thuong chi dugc dung cho cac I¢nh nap dir li¢u, luu dir li¢u va

1énh nhay.
Nhan dir liéu truc tié’p:

—CPU dua dia chi cta toan hang ra bus dia chi

— CPU phat tin hiéu diéu khién doc

— Toan hang dugc doc vao CPU

— Tuong tu nhu nhan Iénh

Nhdn dit liéu gian tiép:
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CPU
MAR >
—{
—
—
Bon v
diéu khién — E{ [ ] Bonhe
MBR —
MAR: Thanh ghi dia chi bd nhd Eﬁs Bi_f- E_ES
MBR: Thanh ghi dém bé nhd ::: l?;u };Ij?_‘u
1En

Hinh 3.6: So do ta nhdn todn hang gidn tiép

Qua trinh nhan dit liéu gian tiép:

CPU dua dia chi ra bus dia chi

CPU phat tin hiéu diéu khién doc

No1 dung ngan nhé dugce doc vao CPU, do6 chinh 1a dia chi cta 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 «— Ngd ra ALU hodc Rd <— MBR

B CPU dua dia chi ra bus dia chi

B CPU dua dit liéu can ghi ra bus dit liéu

B CPU phét tin hiéu diéu khién ghi

B Dir liéu trén bus dit liéu dugc copy dén vj tri xac dinh = Luu trir két qua trong

thanh ghi dich.
CPU
MAR &
W b
— 1 1 ]
Ban vi I::?
diéu khién — :D S
S — Y
1 ]
MER =
MAR: Thanh ghi dia ¢ o nha Bus Bus bus
MBR: Thanh ghi dém b nhd da  dir diey
chi liéu khian
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Hinh 3.7: So' do mé ta qud trinh lwu két qua

5. Ky thugt éng ddn 1énh
Muc tiéu: Biét kj thugt xi ly théng tin: ong ddn

Pay 1a mot k¥ thuat 1am cho cac giai doan khac nhau cta nhiéu 1énh duoc thi
hanh cung mdt luc.

Vi du: Chung ta c6 nhitng 1énh déu din, mdi 1énh duoc thuc hién trong cung
mot khoang thoi gian. Gia str, mdi 1énh duogc thyc hién trong 5 giai doan va mdi giai
doan dugc thuc hién trong 1 chu ky xung nhip. Cac giai doan thuc hién mot 1é€nh 1a:
ldy 1énh (IF: Instruction Fetch), giai ma (ID: Instruction Decode), thi hanh (EX:
Execute), thim nhap bo nhé (MEM: Memory Access), luu trir két qua (RS: Result
Storing).

Hinh 3.8 cho théy chi trong moét chu ky xung nhip, bo xtr 1y ¢6 thé thuc hién mot
1€nh (binh thuong 1énh nay duoc thyc hién trong 5 chu ky).

Chudi 1énh Chu ky xung nhip
1 2 3 4 5 6 7 8 9
Lénh thiri IF | ID | EX | MEM| RS
Lénh thir i+1 IF ID EX | MEM| RS
Lénh thtr i+2 IF ID EX | MEM| RS
Lénh tht i+3 IF ID EX |MEM| RS
Lénh thir i+4 IF ID | EX |[MEM| RS

Hinh 3.8: C&c giai doan khac nhau cia nhiéu Iénh dweoc thi hanh cling mét 1Uc

So sé&nh vai kiéu xtr 1y tuan tu thdng thuong, 5 1énh duge thuc hién trong 25
chu Ky xung nhip, thi xir Iy 1énh theo k¥ thuat 6ng dan thuc hién 5 lénh chi trong 9
chu ky xung nhip.
Nhu vay ki thuit 6ng dan lam ting toc do thuc hién c4c lénh. Tuy nhién ky thuét
6ng dan c6 mot sé rang budc:

- Can phai ¢6 mot mach dién dé thi hanh mdi giai doan cua 1énh Vi tat ca cac
giai doan cua lénh dugc thi hanh cung ldc. Trong mot bo xir ly khdng dung k¥ thuat
6ng dan, ta co thé dung bd 1am toan ALU dé cap nhat thanh ghi PC, cap nhat dia chi
cua todn hang bd nhé, dia chi & nhé ma chuong trinh can nhay téi, 1am cac phép tinh
trén cac toan hang vi cac phép tinh nay co thé xay ra & nhiéu giai doan khac nhau.

- Phai c6 nhiéu thanh ghi khac nhau diing cho céc tac vu doc va viét. Trén hinh
3.8, tai mot chu ky xung nhip, ta thay cting mot luc c6 2 tac vu doc (ID, MEM) va 1
tac vu viét (RS).

- Trong mot may cd ki thuat dng dan, co khi két qua caa mot tac vu trudc do,
la todn hang ngudn cia mot tac vu khac. Nhu vay s& cd thém nhitng khé khan ma ta
s& dé cap 6 muc toi.
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- Can phai giai ma cac lénh mot cach don gian dé co thé giai ma va doc cac
toan hang trong mot chu ky duy nhat ctia xung nhip.

- Can phai c6 céc bo 1am tinh ALU hitu hiéu dé c6 thé thi hanh 1énh sb hoc dai
nhét, c6 sb gitt, trong mot khoang thoi gian it hon mot chu ky caa xung nhip.

- Can phai c6 nhiéu thanh ghi 1énh dé luu giir 1énh ma chlng ta phai xem xét
cho moi giai doan thi hanh lénh.

- Cubi cing phai c6 nhiéu thanh ghi bd dém chuong trinh PC dé c6 thé téi tuc
cac 1énh trong trudng hop cd ngat quéng.

6. Ky thudt siéu éng ddn Iénh
Muc tiéu: Biét ky thudt xit Iy thong tin siéu ong dan

May tinh c6 k¥ thuat siéu dng dan bac n bang céach chia c4c giai doan cua
ky thuat ong dan don gian, mdi giai doan dwoc thuc hién trong khoan thoi gian Tc,
thanh n giai doan con thuc hién trong khoan thoi gian Tc/n. B hiru hiéu cua ky
thuat nay tuong duong véi viée thi hanh n 1énh trong méi chu ky Tc. Hinh 3.9
trinh bay thi du vé siéu éng dan bac 2, c6 so sanh véi siéu dng din don gian. Ta
thay trong mot chu ky Tc, may dung k¥ thuat siéu 6ng dan 1am 2 Iénh thay vi lam
1 lénh trong may dung k¥ thuat ong dan binh thuong. Trong may tinh siéu ong
dan, toc d6 thuc hién Iénh twong duong vai viéc thuc hién mét 1énh trong khoang
thoi gian Tc/n. Cac bét loi cua siéu 6ng dan 1a thoi gian thuc hién mot giai doan con
ngan Tc/n va viéce tri hodn trong thi hanh Iénh nhay 16n. Trong vi du ¢ Hinh 3.9, néu
lénh thir i 12 mot 1énh nhay twong dbi thi 1énh ndy duoc giai ma trong giai doan 1D,
dia chi nhay dén duoc tinh vao giai doan EX, 1énh phai dugc nhay téi 1a 1énh tha
i+4, vay co tri tré 3 1énh thay vi 1 1énh trong k¥ thuat ong dan binh thuong.

RS |Rs2 |
S O
w2 [T [ [ [ T [ [ [ T

T O T (O B

i FLJiF2 o1 o2 [EX1 [EX2 [Mewti[vEm:

S S S N A

et i f LT T T T T T T 11

i IF ID EX MEM | RS |
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Hinh 3.9: Siéu 6ng dan bdc 2 so voi siéu ong dgfn don gian.
Trong khoang thoi gian Tc, may co siéu ong dan lam 2 Iénh
thay vi 1 lénh nhu trong may co ky thudt ong dan don gian.

7. Cdc chwéng ngai cia éng dan lénh

Muc tiéu: biét dieoc cdc khé khan khi sir dung ki thudt dng dan va cdach khdc
phuc

Khi thi hanh Iénh trong mot may tinh ding k§y thuat éng dan, c6 nhiéu truong
hop 1am cho viéc thuc hién k¥ thuat éng dan khong thuc hién duoc nhu 1a: thiéu
cac mach chuc niang, mot 1énh dung két qua cua Iénh trugce, mot 1énh nhay.

Ta c6 thé phan biét 3 loai kho khan (chudng ngai): kho khan do cdu trac, kho
khan do sé liéu va kho khan do diéu khién.

7.1. Chwéng ngai do cau tric

Xung ddt cau triic xdy ra khi c6 2 1énh cung c¢d gang sir dung cung mot
nguon tai cing mot thoi diém, co thé 1a cung ghi két qua vao mot thanh ghi, cling
truy cap vao mot 6 nhd, cung yéu ciu mdt bd tinh toan sb hoc, hodc khi viée nap
1énh va doc dit liéu tir bo nhd dién ra cung mat lac.

Pé khic phuc xung dot kiéu nay ta thudng st dung cach chén tré vao giira
cac chu ki 1énh hodc to chirc lai cac 1énh.

7.2. Chwéng ngai do dir liéu
Lay vi du trudng hop céc Iénh lién tiép sau:

Lénh 1: ADD R1, R2, R3

Lénh 2: SUB R4, R1, R5

Lénh 3: AND R6, R1, R7

Lénh 4: OR R8, R1, R9

Hinh 3.10 cho thay R1, két qua cua Iénh 1 chi ¢ thé dugc dung cho 1énh 2 sau
giai doan MEM cua Iénh 1, nhung R1 duoc dung cho Iénh 2 vao giai doan EX cia
lénh 1. Ching ta ciing thdy R1 duoc ding cho cé4c Iénh 3 va 4.

1-ADD R1,R2,R3 |[IF [ID |[EX |MEM|RS |

v X\
2-SUB R4, R1 R5 [ IFE [ ID | EXNMENI RS]
3- AND R6, R1, R4 | IF | ID]| BX| MENI RS |
4-OR RS8Rl R9 [ IF | ID] EX]|MEM RS |

Hinh 3.10: Chudi Iénh minh hoa khé khan do s6 liéu.
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Dé khic phuc kho khan nay, mot bo phan phan cing dugc dung dé dua két qua tir
ngd ra ALU truc tiép vo mot trong céc thanh ghi nga vao nhu trong Hinh 3.11.

CAC THANH GHI

L J

| |
o Vo
Pa hop Pa hop
1vf
) Thanh ghi
ALU dém chira két
l / qua
e 7/
RI "

Hinh 3.11: ALU véi bé phdn phan ciimg dwa két qua tinh toan tré lai ngd vao

Khi bo phan phan cing néu trén phat hién c6 dung két qua cua ALU lam
toan hang cho liét k&, né tac dong vao mach da hop dé dua ngé ra caa ALU vao nga
vao cua ALU hoic vao ngd vao cia mot don vi chirc nang khac néu can.

Ta c6 thé han ché xung dot dir liéu bﬁng cach st dung duong dit liéu noi dac
biét. Ngoai ra co thé két hop voi ca viée t6 chuc lai cac 1énh trong chuong trinh.

7.3. Chwéng ngai do diéu khién

Cac 1énh 1am thay doi tinh thi hanh cac 1énh mot cach tuan ty (nghia 12 PC
ting déu din sau mdi 1énh), gay khé khin vé diéu khién. Cac 1énh nay I lénh
nhay dén mot dia chi tuyét dbi chira trong mot thanh ghi, hay 1énh nhay dén mét dia
chi xac dinh mét cach twong d6i so véi dia chi hién tai cua bd dém chwong trinh PC.
CAc lénh nhay trén cd thé c6 hoic khong diéu kién.

Trong truong hop don gian nhat, tac vu nhay khéng thé biét truéc giai doan
giai ma (xem hinh 3.4). Nhu vay, néu 1énh nhay bat dau & chu ky C thi 1énh ma
chuong trinh nhay t6i chi duoc bit dau ¢ chu ky C+2. Ngoai ra, phai biét dja chi can
nhay dén ma ta c6 & cudi giai doan giai ma ID. Trong 1énh nhay twong ddi, ta phai
cong do doi chira trong thanh ghi 1énh IR vao thanh ghi PC. Viéc tinh dia chi nay
chi duoc thuc hién vao giai doan ID voi diéu kién phai c6 mot mach cong viée
riéng biét.

Vay trong truong hop lénh nhay khong diéu kién, 1énh ma chuong trinh nhay dén
bat dau thyuc hién & chu ky C+2 néu Iénh nhay bat dau ¢ chu ky C.
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Cho cac Iénh nhay c6 diéu kién thi phai tinh toan diéu kién. Théng thuong
cac kién tric RISC dit két qua viéc so sanh vao trong thanh ghi trang thai, hodc vao
trong thanh ghi tong quat. Trong ca 2 trudng hop, doc diéu kién twong dwong Voi
doc thanh ghi. Doc thanh ghi c6 thé dugc thuc hién trong phan nira chu ky cudi giai
doan ID.

Mot truong hop khd hon cd thé xay ra trong nhimg Iénh nhay c6 diéu kién.
D6 1a diéu kién dugc cd khi so sanh 2 thanh ghi va chi thuc hién 1énh nhay khi két qua
so sénh 1a dung. Viéc tinh toan trén cac dai luong logic khéng thé thuc hién dugc
trong phan ntra chu ky va nhu thé phai kéo dai thoi gian thuc hién 1énh nhay c6 diéu
kién. Nguoi ta thuong tranh céc trudong hop nay dé khdng 1am giam muc hitu hiéu cua
may tinh.

Vay truong hop don gian, nguoi ta ¢ thé duoc dia chi can nhay dén va diéu
kién nhay cudi giai doan ID. Vay c¢6 cham di mot chu ky ma ngudi ta c6 thé giai
quyét bang nhiéu céch.

Cach tha nhat 1a dong bang ky thuat ng dan trong mot chu ky, nghia 1a
ngung thi hanh Iénh th i+1 dang 1am néu 1énh thu i 14 1énh nhay. Ta mat tring mot
chu ky cho méi 1énh nhay.

Cach thtr hai 1a thi hanh 1énh sau 1énh nhay nhung leu ¥ rang hiéu qua cua
mét 1énh nhay bi chim méat mot Iénh. Vay 1énh theo sau l1énh nhay dugc thuc hién
truede khi 1énh ma chuong trinh phai nhay téi dugc thuc hién. Chuong trinh dich
hay nguoi lap trinh c¢6 nhiém vu xen vao moét 1énh hitu ich sau Iénh nhay.

Trong truong hop nhay ¢ diéu kién, viéc nhay c6 thé dugc thuc hién hay
khong thuc hién. Lénh hiru ich dat sau 1énh nhay khéng lam sai 1éch chuong trinh du
diéu kién nhay dung hay sai.

Bo xir ly RISC SPARC ¢0 nhitng 1énh nhay vai huy bo. Cac 1énh nay cho
phép thi hanh 1énh sau lénh nhay néu diéu kién nhay dlng va huy bo thuc hién
lénh d6 néu diéu kién nhay sai.

8. Cac logi ngat
Muc tiéu: Hiéu nhiém vu ciia ngdt, phdn biét dwoc cdc loai ngat.

8.1. Ngit

Khai niém chung vé ngit: Ngat 1a co ché cho phép CPU tam dimng chuong
trinh dang thuc hién dé chuyén sang thuc hién mot chuong trinh khac, goi 1a chuong
trinh con phuc vu ngét.

Phan 16n cac nha san xuit mdy tinh (vi du nhu IBM, INTEL) dung tir ngit
quing dé am chi sy kién nay, tuy nhién mot sb nha san xuét khac dung tir “ngoai 18”,
“16i”, “béy” dé chi dinh hién tuong nay.

Bo diéu khién ctia CPU 1a bd phan khé thuc hién nhat va ngat quing 13 phan
khoé thuc hién nhét trong bd diéu khién. Dé nhan biét dugc mot ngét quang luc dang
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thi hanh mot 18nh, ta phai biét diéu chinh chu ky xung nhip va diéu nay c6 thé anh
huong dén hiéu qua cua may tinh.

8.2. C4c loai ngat
Nguoi ta dd nghi ra “ngét quing” 13 dé nhan biét cac sai sot trong tinh toan sb

hoc, va dé ting dung cho nhitng hién twong thoi gian thyc. Bay gid, ngit quing
dugc dung cho cac cong viéc sau day:

— Ngét do 15i khi thyc hién chuong trinh, vi dy: tran sb, chia cho 0.

— Ngit do 151 phan ctmg, vi du 15i bd nhd RAM.

— Ngit do md-dun vao-ra phat tin hiéu ngit dén CPU yéu cau trao ddi dir licu.

— Nguoi lap trinh mudn dung dich vu caa hé diéu hanh.

— Béo tran sd liéu trong tinh toan s6 hoc.

— Trang bd nhd thuc sy khong co6 trong b nhé.

— Bao vi pham ving cam cua bd nhd.

— Bao dung mdt Iénh khong c6 trong tap Iénh.

— Béo dién bj cit.

Du rang ngat quing khong xdy ra thudng xuyén nhung bd xir Iy phai dugc thiét
ké sao cho c6 thé luu giit trang thai ctia nd trude khi nhay di phuc vu ngit quing. Sau
khi thuc hién xong chuong trinh phuc vu ngét, bo xir Iy phai khéi phuc trang thai cua
né dé co thé tiép tuc cong viéc.

8.3. Hoat ddng ciia ngit

Pé don gian viéc thiét k&, mot vai bo xur 1y chi chép nhan ngét sau khi thuc hién
xong l1énh dang chay. Khi mot ngit xay ra, bo xur 1y thi hanh cac budc sau day:

1. Thuc hién xong 1énh dang lam.

2. Luu trir trang thai hién tai.

3. Nhay dén chuong trinh phuc vu ngit

4. Khi chuong trinh phuc vu chdm dat, bd xur 1y khéi phuc lai trang thai cii cua
n6 va tiép tuc thyuc hién chuong trinh ma né dang thyc hién khi bi ngit.

So do mo ta hoat dong ngat
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CPU
SP — MAR
AL
— M =
PC
T_ Buan v I l:D
== diéu khién — ] i
I
— 7
)
MEBR g
MAR: Thanh ghi dia chi b nhd L L] L
MER: Thanh ghi d&m b nhd E-I:JS Bus Bus
PC: B dém chuarg trink dia dir diéu
SP: Con frd ngén x&p chi liéu khién

Hinh 3.12: So' d6 mé ta chu trinh ngdt

= Noi dung cua bo dém chuong trinh PC (dia chi tré vé sau khi ngat) dugc dua
ra bus dit liéu.

= CPU dua dia chi (thuong duoc Iy tir con tré ngan xép SP) ra bus dia chi.

= CPU phét tin hiéu diéu khién ghi bo nha.

= Dia chi tro vé trén bus dit liu dugc ghi ra vi tri xac dinh (¢ ngin xép).

= Dia chi [énh dau tién cua chwong trinh con diéu khién ngat dugc nap vao PC.

CAU HOI VA BAI T4P
1. Céc thanh phan va nhiém vu cua duong di dix liéu?
2. Thé nao 1a ngat quing? Cac giai doan thuc hién ngat quang caa CPU.
3. V& hinh dé mé ta k§ thuat éng dan.
4. Céc kho khin trong k¥ thuat éng dan va cach giai quyét kho khan nay.
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CHUONG 4: HE THONG NHO
Ma chuong:..M4

Muc tiéu
Hiéu dwoc cac cap bé nhé va cach thize van hanh cua cac loai bé nho
duoc gioi thiéu dé co thé danh gia duoc hiéu nang hoat dong cua cac loai
bé nho

1.Phan logi bg nhe
Muc tiéu: Hiéu dwoC CAC cdp bé nhé va céach thize van hanh

1.1. Phan loai by nhé theo phwong phap truy nhap

B6 nhd chira chuong trinh, nghia 1a chira I¢énh va s6 liéu. Nguoi ta phan biét b
nh¢ theo truy nhap nhu sau:

- B nhé truy nhap ngdy nhién: Pay 13 loai bd nhd ma khi ta muén truy nhap
dén mot phan tir bat ky cta no, khong can phai truy nhap 1an lugt qua tat ca cac phan
tr dimg trudc néd. Chinh vi vAy ma thoi gian truy nhap dén cac phan tir nhé trong
truong hop nay khong phu thudc vao vi tri cia cac phan tir nhé (dia cimg,...).

- B6 nh¢ truy nhap tuan ty: Pay 14 loai bd nhé ma khi ching ta mudn truy
nhap dén mot phan tir bat ky ciia n6 thi phai truy nhap lan luot qua tat ca cic phan tir
nh¢ trude nod.

1.2.Phén loai theo doc ghi caa b nhé

Tuy theo chitc ning ma bd nhd ¢ thé co nhitng kha ning doc/ghi thong tin
khac nhau.

- C6 nhitng loai bd nhd chi c¢6 thé doc thong tin tir ching ma khong thé ghi
thong tin ra ching thuong goi la ROM (Read Only Memory).

- C6 nhiing loai bd nhé vira c¢6 thé doc thong tin lai vira c6 thé ghi thong tin ra
chung, thuong goi 1a RAM (Random Access Memory).

2. C4c logi bg nhé ban ddn
Muc tiéu: Nam dwoc dic diém va cdc logi b nhé ban dan. Biét té chire chip nhé va
cdch tang dung lwong bo nho.

2.1.ROM (Read Only Memory)
2.1.1. Pic diém ROM

B0 nhd chi doc ROM ciing duoc ché tao bang cong nghé ban dan. Bo nhd ma
cac phan tr nhd cua nod co trang thai cb dinh, thong tin luu giit trong ROM ciing ¢
dinh va tham chi khong bi mét ngay ca khi mat dién. Chuong trinh trong ROM dugc
viét vao lic ché tao n6. ROM 1a bo nhé khong kha bién .

56



Luu trit cac thong tin sau:
n  Thu vién cac chuong trinh con
s Cac chuong trinh diéu khién hé thong (BIOS)
n  Cdac bang churc nang
= Vichuong trinh

2.1.2. Cac loai ROM

=  ROM mit na: thong tin dugc ghi khi san xuét, rat dat.

= PROM (Programmable ROM): Can thiét bi chuyén dung dé ghi bang
chuong trinh = chi ghi duoc mot 1an.

= EPROM (Erasable PROM): Can thiét bi chuyén dung dé ghi bang
chuong trinh 2 ghi duoc nhiéu 1an. Trudc khi ghi lai, x6a bang tia cuc
tim.

= EEPROM (Electrically Erasable PROM): C6 thé ghi theo timg byte,
x6a bang dién.

= Flashmemory (B6 nhd cuc nhanh): Ghi theo khdi, x6a bang dién.

2.2.RAM (Random Access Memory)

2.2.1. Dic diém

RAM 1a mot loai bd nhé chinh cua may tinh. RAM dugc goi 1a bd nhd truy
cap ng?tu nhién vi n6 ¢6 dac tinh: thoi gian thuc hién thao tac doc hoac ghi ddi voi
mdi 6 nhé 13 nhu nhau, cho du dang & bat ky vi tri nao trong bd nhé. Mdi 6 nhé cia
RAM déu c6 mdt dia chi. Thong thuong, mdi 6 nhé 12 mot byte (8 bit); tuy nhién hé
thong lai c6 thé doc ra hay ghi vao nhleu byte (2, 4, 8 byte). B nh¢ trong (RAM)
duoc dic trung bang dung luong va to chirc cta nd (s6 6 nhé va s bit cho mdi 6
nhd), thoi gian thim nhép (thoi gian tir lac dua ra dia chi 6 nhd dén lic doc duoc noi
dung 6 nhé d6) va chu ky bd nhé (thoi gian giira hai lan lién tiép thAm nhap bo nho).

Muc dich: May vi tinh sit dung RAM dé luu trit ma chuong trinh va dit liéu
trong sudt qua trinh thuc thi. Pic trung tiéu biéu cia RAM 1a c6 thé truy cap vao
nhimg vi tri khac nhau trong bo nhd va hoan tit trong khoang thoi gian tuong tu,
nguoc lai vé1 mot ) k¥ thuat khac, doi hoi phai c6 mot khoang thoi gian tri hoan
nhat dinh.

2.2.2. Cac loai RAM

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

RAM tinh dugc ché tao theo cong nghé ECL (CMOS va BiCMOS). M01 bit
nhd gdm c6 cac cong logic v6i do 6 transistor MOS, viéc nhd mot dit liéu 1a ton tai
néu bd nhd duge cung cap dién. SRAM 1a bd nhd nhanh, viée doc khong 1am huy noi
dung cua 6 nhé va thoi gian tham nhap bang chu ky bd nhd.
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RAM dong dung k¥ thuat MOS. Mbi bit nhé gém c6 mot transistor va mot tu
dién. Ciing nhu SRAM, vi¢c nhd mot dir ligu 1a tdn tai néu bo nhé 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 ndi dung bit nay bi huy. Vay sau moi lan doc mét 6 nhd, bd
phan diéu khién bd nhd phai viét lai 6 nhd d6 ndi dung vira doc va do d6 chu ky bd
nhé dong it nhat 14 gap doi thoi gian thim nhap 6 nhé. Viée luu gilt thong tin trong
bit nh¢d chi 1a tam thoi vi tu dién s€ phong hét dién tich da nap vao va nhu vay phai
lam twoi bo nhé sau mdi 2pus. Lam tuoi bd nhd 13 doc 6 nhé va viét lai noi dung do
vao lai 6 nhé. Viée lam tuoi duoce thue hién vai tit ca cac 6 nhé trong by nhd. Viée
lam tuwoi bd nhé duge thuc hién ty dong bdi mét vi mach bd nho. B nhé DRAM
cham nhung ré tién hon SRAM.

Vee
1

Puwong dia chi
T, ';._ _q T, |

1, _C G 1, 1
l_|_|_‘k""“\, | L Transistor

Tu diegn ——

T

Ground
T
Puwong dia chi

Bit line Ground

Bit line

B

Bn'-fifﬂt’ B
B

Hinh 4.1: SRAM va DRAM
Céc loai DRAM

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

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

> SDR SDRAM (Single Data Rate SDRAM), thuong dugc gidi chuyén mén goi
tat 1a "SDR". C6 168 chan, c6 téc do 33Mhz, 66Mhz, 100Mhz va 133Mhz.
Puoc dung trong cac mdy vi tinh cii, bus speed chay ciing van tdc vai clock
speed caa memory chip, nay da 16i thoi.

> DDR SDRAM (Double Data Rate SDRAM), thuong duoc gidgi chuyén mon
goi tat 1a "DDR". Co 184 chan. DDR SDRAM la cii tién ctia bo nhé SDR véi
tbc do truyén tai gip déi SDR (200Mhz, 266Mhz, 333Mhz, 400Mhz,.. ) nho
vao viéc truyén tai hai lan trong mot chu ky bo nhg. Pa dugc thay thé boi
DDR2. Hau hét cac mainboard doi méi déu hd tro DDR (va khong hd tro
SDRAM).
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> DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong dugc gidi chuyén
mon goi tit 14 "DDR2". La thé hé tha hai cua DDR véi 240 chan, lgi thé 16n
nhat caa né so véi DDR 1a ¢ bus speed cao gap doi clock speed.
< RDRAM (Viét tit tir Rambus Dynamic RAM), thudng duoc gisi chuyén mon goi
tat 1a "Rambus". Pay 1a mot loai DRAM duoc thiét ké ky thuat hoan toan mai so
véi ky thuat SDRAM. RDRAM hoat dong dong bo theo mot hé théng lap va
truyén dit liéu theo mot husng. Mot kénh bo nhd RDRAM ¢6 thé hd trg dén 32
chip DRAM. Mdi chip duoc ghép ndi tuan tu trén mét module goi 13 RIMM
(Rambus Inline Memory Module) nhung viéc truyén dix liéu duoc thuc hién gita
cac mach diéu khién va tirng chip riéng biét chir khdng truyén gitra cac chip Véi
nhau. Bus bo nhé RDRAM la duong dan lién tuc di qua cac chip va module trén
bus, mdi module ¢6 cac chan vao va ra trén cac dau ddi dién. Do d6, néu cac khe
cam khong chita RIMM s& phai gan mot module lién tuc d¢é dam bao duong
truyén duoc ndi lién. Téc d6 Rambus dat tir 400-800 MHz Rambus tuy khong
nhanh hon SDRAM 1a bao nhung lai dit hon rat nhiéu nén c6 rat it nguoi ding.
RDRAM phai cam thanh cap va & nhitng khe tréng phai cam nhitng thanh RAM
gia (con goi la C-RIMM) cho du.
%+ 2.3. Thiét ké mdédun nhé ban din

T6 chire chip nhé
A -+ D,
A" - D.1
Chip nhd
_ 2% x m bit
A, —=
L D .
CS—»c

wel loe

Hinh 4.2 T6 chtic chip nhd
Céac tin hi¢u cua chip nho.
Céc duong dia chi:An-1->A0:¢c6 2" tir nh§
Céc duong dit liéu:Dn-1 ->DO0: do dai tir nhd bang m bit
Dung lugng chip nhd:
2" X m bit
Céc duong diéu khién:
Tin hi€u chon chip CS (Chip Select)
Tin hiéu diéu khién doc OE(output Enable)
Tin hiéu diéu khién ghi wE(write enable)
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Dung luong chip nh6=2" xm bit
% Can thiét ké dé tang dung luong:
= Thiét ké tang d6 dai tir nhé
= Thiét ké tang s6 luong tir nhG
= Thiét ké két hop
* Tang do dai tir nhg
Vidu:
Cho chip nhd SRAM 4K x 4 bit
Thiét ké mddun nhé 4K x 8 bit
Giai:
Dung luong chip nhé=2" x 4 bit
Chip nh¢ ¢6 12 chan dia chi, 4 chan dir liéu
Mddun nhé can c6:12 chén dia chi, 8 chan dit lidu
* Tang s6 luong tr nhé
Vi du:
Cho chip nhé SRAM 4K x8 bit
Thiét ké modun nhé 8K x 8 bit
Gial:
Dung luong chip nhé = 2% x 8 bit
Chip nhé ¢6:12 chan dia chi, 8 chan dix li¢u
Dung luong mddun nhé:2" x 8 bit
13 chan dia chi, 8 chan dir liéu
3. Hé théng nhé phan cdp
Muc tiéu: Nhan xét duoc cdc ccfp bé nhé vé dung luong, téc do.
Céc dac tinh nhu lugng thong tin luu tri, thoi gian thAm nhap bd nha, chu ky
bo nhé, gia tién mdi bit nhé khién ta phai phan biét cac cap bo nhd: cac bo nhé
nhanh véi dung luong it dén cac bo nhd cham véi dung luong 16N

BO VIXULY
CPU ......

A Bo
Tap )| | | B) Bo | | | Bo | Bo | nhé
thanh™™ nhé [~ | nhé | nhé | nhé | mang
ghi Cach| |Cach chinh ngoai i

e el2

Hinh 4.3: Cdc cdp bé nhé
Ta nhén thay rang tlr trai sang phai: dung luong ting dan, téc do giam dan, gia
thanh/1bit giam dan.
May tinh luu trit dit liéu cling theo cau triic phan cap twong tu. Khi cac tng
dung khoéi dong, dir li¢u va 1énh dugc chuyén tu dia cung tbc d6 cham sang by nho
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chinh (RAM dong hay DRAM), noi ma CPU c6 thé truy xuit nhanh hon. DRAM
hoat dong nhu 1a mot ving dém cho dia.

Miac du DRAM nhanh hon dia ctrng, n6 van con bi han ché. Vi thé, dir liéu
thuong dung dén s& duoc chuyén 1én mot loai by nhd nhanh hon goi 1a bd nhé dém
cap 2 (L2). Loai bd nhé nay c6 thé ndm trén RAM tinh canh bén CPU, nhung nhiing
CPU loai méi thuong két hop bo nhd dém L2 ngay trén chip bo xur 1y.

O cap cao nhat, thong tin thudng sir dung nhét, vi du 1énh cta cac vong lip
thue thi ldp di 1ap lai, duge luu tryc tiép trong mot vung dic biét ngay trén bo xtr 1y
goi 1a bo nhd dém cép 1 (L1). Déy la loai b nh¢ nhanh nhat

B nh¢ dém L2 nam trén CPU c6 tdc do truy xuat nhanh gip bdn 1an so véi
truong hop nd nam trén chip riéng.

Khi bd xr 1y can thuc thi mot cau 1énh nao d6, dau tién nd sé& tim kiém trong
thanh ghi dir li€u cua riéng no. Néu dit liéu can thiét khong c¢6 ¢ do, nod s¢€ tim trén bo
nhé dém L1 va sau d6 1a L2, va néu trong bd nhé dém cling khong cé nd sé€ goi dén
bd nhé chinh RAM. Cudi cung, néu dit liéu van khong c6 thi hé thong s& phai 1ay dir
liéu nay tur dia cung.

Cac dac tinh chinh cua cac cép b nhé dan dén hai mire chinh 1a: muc cache -
bd nh¢ trong va mure bo nhé ao (bao g6m bo nhé trong va khong gian cap phét trén
dia ctng) . Cach to chuc ndy trong sudt dbi véi ngudi st dung. Nguoi su dung chi
thay duy nhat mot khong gian dinh vi 6 nhd, doc lap véi vi tri thuc té ciia cac 1énh va
dir liéu can tham nhap.

Mirc
cache - Bo
nho trong

Murc bd
nho ao

Bing tir, CD, DVD

Hinh 4.4: Hai mirc bo nho

Céc cap bd nhd giup ich cho ngudi 1ap trinh mudn c6 mot bd nhd that nhanh
voi chi phi dau tu gid1 han. Vi cac bd nhd nhanh dét tién nén cac bd nhé duoc to
chtrc thanh nhiéu cép, cip c6 dung luong it thi nhanh nhung dit tién hon cap c6 dung
lugng cao hon. Muc ti€u cua viéc thiét 1ap cac cép bo nhd 1a nguol dung cd6 mot hé
théng bd nhé ré tién nhu cAp bo nhd thip nhat va gin nhanh nhu cdp bd nhé cao
nhat. Cac cap bd nhd thudng duoc 16ng vao nhau. Moi dit liéu trong mot cap thi
duogc gip lai trong cap thap hon va c6 thé tiép tuc gip lai trong cap thap nhat.

61



Chung ta c6 nhin xét rang, mdi cap bd nhd cd dung lugng 16n hon cép trén
minh, anh xa mot phﬁn dia chi cac 6 nh¢ cuia minh vao dia chi 6 nhé cua cép trén truc
tiép co tbc d6 nhanh hon, va cac cap bo nhé phai ¢ co ché quan 1y va kiém tra cac
dia chi anh xa.

4. Két néi bg nhé véi bg xir Iy
Muc tiéu: Hiéu dwoc nguyén tac két néi b nhé véi bé xir Iy, cdch thiec tham nhdp bé
nho.

Cache la b nh¢ nhanh, n6 chira Iénh va dir liéu thuong xuyén dung dén. Viéc
lya chon 1énh va dir liéu can dit vao cache dwa vao cac nguyén tic sau day:

Mot chwong trinh mat 90% thoi gian thi hanh 1énh ciia né dé thi hanh 10% s6
lénh cua chuong trinh.

Nguyén tic trén cling duoc ap dung cho viéc thim nhép dir liéu, nhung it hiéu
nghiém hon viéc tham nhép 1énh. Nhu vay c6 hai nguyén tic: nguyén tic vé khong
gian va nguyén tic vé thoi gian

» Nguyén tac vé thoi gian: cho biét cac 6 nhd dugc hé théng xur Iy tham nhap
c6 kha ning s& dugc tham nhap trong tuwong lai gan. That vay, cac chuong
trinh dugc clu tao voi phan chinh 13 phan dugce thi hanh nhiéu nhat va cac
phan phu ding dé xtr 1y cac truong hop ngoai 1. Con s liéu ludn co cau tric
va thong thuong chi co mot phan s liéu dugce thadm nhap nhiéu nhat ma thoi.

s Nguyén tic vé khéng gian: cho biét, bo xir Iy tham nhap vao mot 6 nhd thi co
nhiéu kha niang thAm nhap vao 6 nhd co dia chi ké tiép do cac 1énh duoc sip
xép thanh chudi c6 thir tu.

T6 chic cac cép bo nhd sao cho céac 1énh va dir liéu thuong dung duoc nam
trong bo nhd cache, diéu nay lam tang hiéu qua cia may tinh mot cach dang ke.

5.C4c té chirc cache
Muc tiéu: Hiéu dwoc dic diém bé nhé cache,té chire bo nhé cache.
Van dung dwoc cac phwong phap anh xa dia chi

5.1. Cache (b$ nhé dém nhanh)
- Cache c6 téc do nhanh hon bd nhé chinh
- Cache duogc dat gitra CPU va b nhé chinh
- Nhim ting tbc do truy cip bo nhé ctia CPU
- Cache c6 thé duogc dit trén chip CPU

CPU K——>{ Cache K<—5—> B0
nho

chinh

Truyén theo tir  Truyén theo block
Hinh 4.5: Bo nho Cache
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+ Vi du vé thao tac cta cache:
= CPU yéu cau ndi dung cua ngin nhd.
CPU kiém tra trén cache voi dit liéu nay.
Néu c6, CPU nhan dix liéu tir cache (nhanh).
Néu khong c6, doc block nhé chura dir liéu tir bd nhé chinh vao cache.
Tiép d6 chuyén dir liéu tir cache vao CPU.

5.2. T chitc cache

+ Céu tric chung cta cache / bd nhd chinh
B& nhd chinh

Bo
Tag Cache B-
 E— Lg Bg
— L B
| — Lo B,
IIIIIII B ] )
— L Bi
= L.
Bp,‘]

Hin 4.6 CAu triic cache va bd nhé

= Bo nhé chinh c6 2" byte nhd
- B6 nhd chinh va cache duoc chia thanh cac khéi c6 kich thude bang nhau
- B6 nhd chinh: Bo, Bl, Bg, cee Bp-l (p BIOCkS)
- BO nho cache: L, Ly, Ly, ..., Lyr (M Lines)
- Kich thudc cuia Block = 8, 16, 32, 64, 128 byte
= Mot s6 Block ctia bo nhd chinh duoc nap vao cac Line cua cache.
= Noi dung Tag (thé nhd) cho biét Block nao ctia bd nhé chinh hién dang duoc
chtra & Line do.
s Khi CPU truy nhap (doc/ghi) mot tir nhé, c6 hai kha nang xay ra:
- Tur nh¢ d6 co trong cache (cache hit)
- Tur nh¢ d6 khong c6 trong cache (cache miss)
Vi s6 line cta cache it hon sb block cua bo nhé chinh nén can c6 mot thuat
giai anh xa thong tin trong bo nhé chinh va cache.

5.3. Cac phwong phap anh xa dia chi
a. Anh xa truc tié})
MJdi Block ctia bd nhé chinh chi ¢6 thé duge nap vao mot Line cua cache:
Bo 2 Lo
B, 2L,
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Bm-l 9 Lm-l

) Bm+1 9 Ll
Tong quat:
Bj chi co thé nap vao Ljmogm , m 12 sb Line cua cache.
N Tag Cache B& nhd chink
N bit dia ¢hi bd nhad |
A
Tac | Line | word | L B
T bil L bl Whi L, B,

¥

So sa’nl'_l d ‘

L cache hif L } B,

cache miss

Hinh 4.7: So' d6 dnh xa truc tiép
Pac diém cua anh xa truc ti€p:
+ Mo61 mot dia chi N bit cia bd nhd chinh gom ba truong:

= Truong Word gdm W bit xac dinh mét tir nhé trong Block hay Line:

2" = kich thudc cia Block hay Line
= Truong Line gdm L bit xac dinh mot trong s6 cac Line trong cache:
2" = sb Line trong cache = m
= Truong Tag gom T bit:
T=N-(W+L)
+ B so sanh don gian
+ Xac suét cache hit thap
b. Anh xa lién két toan phdin
= Mobi Block c6 thé nap vao bat ky Line nao cia cache.
= Dia chi ctia b nhé chinh bao gém hai truong:
- Truong Word gidng nhu trudng hop & trén.
- Trudng Tag dung dé xac dinh Block cia bd nhéd chinh.
= Tag xé4c dinh Block dang nam ¢ Line d6
Dic diém cua 4nh xa lién két toan phan:
- So sanh dong thoi véi tit ca cac Tag = mat nhiéu thoi gian
- X4c suét cache hit cao.
- B0 so sanh phtrec tap.
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Tac  Gache B& nhd chink

N bit dla chi b nhé [
- k)
Tac | Worc , . %
. PR—— |
T bif W bit L, E,

¥ |

(3?_|_"—_ } - o B,

cache miss
“!-._.-l"‘f'r._‘-‘-&
Hinh 4.8: So do anh xa toan phan
c. Anh xa lién két tdp hop
] Cache duoc chia thanh cac Tap (Set)
] Mo61 mét Set chira mot so Line
) Vidu: 4 Line/Set - 4-way associative mapping
] Anh xa theo nguyén tac sau:
Bo 2 So
B> S
B,>S,
Bé nhd chinh
N bit dja chi b nhd 189 ct:h‘ . ik B: ok
Tacg | Se | Word — |l_z - S, 2_2
Tet | sbh wWa : = ) B3
L4 B4
: 31 BS
— L7
L A 4 l W
| Sosanh | e — T Il
w I S‘ @:
cache hit ‘ I
I—, -5,
cache miss L

Hinh 4.9: So' d6 dnh xa lién két tdp hop
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Pic diém cua anh xa lién két tap hop:

Kich thuéc Block = 2" Word

Trudng Set cd S bit dung dé xac dinh mét trong s6 V = 2° Set
Truong Tag ¢6 T bit: T =N -(W+S)

Téng quat cho cé hai phuong phéap trén

Thong thuong 2,4,8,16 Lines/Set

* CAc gidi thugt thay thé block trong cache
+ Thuat giai thay thé (1): Anh xa truc tiép
- Khong phai lya chon
- M6i Block chi anh xa vao mét Line xac dinh
- Thay thé Block & Line d6
+ Thuat giai thay thé (2): Anh xa lién két
- Puoc thuc hién bang phan cing (nhanh)
- Random: Thay thé ngau 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 ¢6 sb 1an truy
nhap it nhat trong cing mot khoang thoi gian.
- LRU (Least Recently Used): Thay thé Block & trong Set tuong tng c6 thoi
gian lau nhat khong duoc tham chiéu téi = Tdi uu nhét.

* Phwong phap ghi dir liéu khi cache hit
= Ghi xuyén qua (Write-through): Ghi ca cache va ca bo nhé chinh, toc
do cham.
m  Ghi trd sau (Write-back): Chi ghi ra cache, tbc do nhanh, khi Block
trong cache bi thay thé can phai ghi tra ca Block vé bd nhd chinh.

* Cache trén cac bg xur ly Intel

80386: Khong co cache trén chip
80486: 8KB cache L1 trén chip
Pentium: c6 2 cache L1 trén chip

- Cache Iénh = 8KB

- Cache dir liéu = 8KB
Pentium4: hai muc cache L1 va L2 trén chip

- Cache L1: Mdi cache 8KB, Kich thudc 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.

YV V VYV

\4

* Cac muc Cache
Viéc dung cache trong c6 thé lam cho su cach biét giira kich thudc va thoi gian
tham nhap gilta cache trong va bd nhé trong cang 16n. Nguoi ta dua vao nhi€u murc
cache:
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« Cache muc mot (L1 cache): thudng la cache trong (on-chip cache; nam bén
trong CPU)

 Cache murc hai (L2 cache) thuong la cache ngoai (off-chip cache; cache nay
nam bén ngoai CPU).

CAU HOI VA BAI T4P
1. Sy khé&c nhau gitta SRAM va DRAM? Trong may tinh ching duoc
dung ¢ dau?
2. Muc tiéu cta c4c cap bo nhé?

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

Muc tiéu
- Biet duoc cau tao va cac van hanh cua cac loai thiét bi lueu trir
- Hiéu cac phuwong phép dé dam bao an toan dir liéu luu triv

1.Céc thiét bi nhé trén vt ligu tir
Muc tiéu : Biét duoc cdu tao va cac van hanh cia cac logi thiét bi nhé vit liéu tir.

Céc thiét bi nhé thong dung la:

- Céc dia tu, bang tur, dia quang, cac loai thé nhé 1a nhitng by phan luu trir
thong tin trit lugng 16n.

Trong chuong nay chiing ta tap trung noi dén cac bd phan luu trit s6 lidu co trix
luong cao (dia tu, dia quang, bang tur) va sy két ndi cac bd phan nay vao may tinh.

1.1Pfa tir (dia cirng, dia mém)

Du rang cong nghé mdi khong ngimg phat minh nhiéu loai bd phan luu trix
mot luong thong tin 1én nhung dia tir van giit vi tri quan trong tir nim 1965. Dia tir
c6 hai nhiém vu trong may tinh.

- Luu trir da1 han céc tap tin.

- Thiét lap mat cép bo nhd bén dudi bd nhd trong dé lam bd nhé ao lac chay
chuong trinh.

Do dia mém dan duoc cac thiét bi luu trit khac c6 cac tinh nang uu viét hon
nén chung ta khong xét dén thiét bi nay trong chuong trinh ma chi no6i dén dia cing.
Trong tai liéu nay m6 ta mot cach khai quat cau tao, cach van hanh ciing nhu dé cap
dén cac tinh chit quan trong cua dia ctng.

Mot dia cimg chtra nhiéu 16p dia (tir 1 dén 4) quay quanh mot truc khoang
3.600 — 15.000 vong mdi phut. Céc 16p dia nay dugc 1am bang kim loai v&i hai mat
dugc phtt mot chat tir tinh (Hinh 5.1). Puong kinh cia dia thay d6i tir 1,3 inch dén 8
inch. M&i mit ctia mot 10p dia duoc chia thanh nhiéu dudng tron déng truc goi 1a
ranh (Track). Thong thuong mdi méat cua mot 16p dia ¢o tr 10.000 dén gan 30.000
ranh. M&i ranh duogc chia thanh nhiéu cung (sector) dung chtra thong tin. Mot ranh co
the chua tir 64 dén 800 cung. Cung 1a don vi nho nhat ma may tinh c6 thé doc hodc
viét (thong thuong khoang 512 bytes). Chudi thong tin ghi trén mdi cung gdm c6: s6
thtr tw cua cung, mot khoang trong, sd liu cua cung do bao gdm ca cac mi stra 151,
mot khoang trbng, sb th tu cua cung tiép theo.

S sector trén cac track 13 khac nhau tir phan ria dia vao dén ving tam dia, cac
6 dia cting déu chia ra hon 10 viing ma trong mdi viing c6 so sector/track bang nhau.
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Véi k¥ thuat ghi mat d6 khong déu, tat ca cac ranh déu c6 cing mot sd cung,
di€éu nay lam cho cac cung dai hon ¢ cac ranh xa truc quay c6 mat d¢ ghi thong tin
thap hon mat do ghi trén cac cung nam gan truc quay.

Gia & dau doc

Hinh 5.1: Cau tao cia mét dia cung
Vi cdng nghé ghi véi mat do déu, ngudi ta cho ghi nhiéu théng tin hon &
cac ranh xa truc quay. Céng nghé ghi nay ngay cang dugc dung nhiéu véi sy ra doi
cua cac chuan giao dién thong minh nhu chuan SCSI.

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

Pé doc hoic ghi thong tin vao mot cung, ta dung mot dau doc ghi di dong ap
vao mdi mit ctia mdi 16p dia. Cac dau doc/ghi ndy dugc gan chit vao mot thanh
1am cho chiing cing di chuyén trén mot duong ban kinh ctia mdi 16p dia va nhu thé
tat ca cac dau nay déu ¢ trén nhimg ranh c6 cing ban kinh cta cac 16p dia. Tir “tru®
(cylinder) duoc dung dé goi tit ca cac rinh cua cac 16p dia c6 cung ban kinh va nim
trén mot hinh try. Ngudi ta lubn mudn doc nhanh dia tir nén théng thuong 6 dia doc
nhiéu hon s6 dit liéu can doc; nguoi ta n6i day 1a cach doc truge. Bé quan Iy céc
phtc tap khi két ndi (hodc ngung két ndi) lic doc (hoic ghi) thng tin, va viéc doc
truge, 6 dia can c6 bo diéu khién dia.
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Cong nghiép ché tao dia tir tap trung vao Viéc nang cao dung luong cua dia

ma don vi do ludng 1a mat do trén mot don vi bé mit.

Bing thing so ky thuit dii cimg
Duing legng tivi da eh the dat 500 GB
S lrgmg déiu doge 1-%
S0 tim shi (dia) 1-4
Cache (bij dém) 2-16NB
Si cung (Seetors - 312 byvtes/seetor) AN AN
Tie di quay dia (RPM) 3000 - 15000
Mat di cd the dat 95 Ghiin?
Mt dg riinh (TP - Max Tracks/Inch) cd the dat 120,000
Mat dig zhi BPI{Max Bits/Inch) cd the dat 702,000
Tie dij dir ligu toi da (Internal) ¢ the dat 200 Mh's
Tiie di trulu:':n dir licu vi&i ngoai vi co the dat 320 MB/s
Thivi gian chuyén track R co the dat 15 ms
Thivi gian quay nua vong co the dat & ms

Bang 5.1: Thong sé ki thudt cua dia ciing

1.2 Bang twr

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

- Viéc thdm nhap vao dia tir 14 ngau nhién con viéc thAm nhap vao bang tur
la tuan ty. Nhu vay viéc tim thdng tin trén bang tir mat nhiéu thoi gian hon viéc
tim thong tin trén dia tur.

- Pia tir cé dung lwong han ché con bang tir gdm ¢6 nhiéu cudn bing co thé

lay ra khoi may doc bang nén dung Iuong cua bang tur 1a rat 16n (hang tram

GB). Véi chi phi thap, bang tir van con duoc dung rong réi trong viéc luu trix

dir liéu dy phong
Céc bang tir ¢O chiéu rong thay doi tir 0,38cm dén 1,27 cm duogc dong thanh
cuon va duoc chira trong mot hop bdo vé. Dit liéu ghi trén bang tir ¢o cau trlc
gom mot sd cac ranh song song theo chiéu doc caa bang.

C0 hai céach ghi dix li¢u 1én bang tur:

Ghi ndi tiép: va6i ky thuat ghi xoin 6c, dir lidu ghi néi tiép trén mot rdnh cua
bang tir, khi két thlic mot rdnh, bang tir s quay nguoc lai, dau tir s& ghi dir liéu
trén ranh mai tiép theo nhung véi hudng nguoc lai. Qué trinh ghi cu tiép dién
cho dén khi day bang tur,

Ghi song song: dé tang téc do doc-ghi dir liéu trén bang tir, dau doc — ghi c6 thé
doc-ghi mot sé rdnh ké nhau ddng thoi. D liéu van dugc ghi theo chiéu doc
bang tir nhung céc khdi dit liéu duoc xem nhu ghi trén cac ranh ké nhau. Sé ranh
ghi dong thoi trén bing tir thong thuong 14 9 ranh (8 ranh dir liéu — 1byte va mot
ranh kiém tra 13i).
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2.Thiét bi nhé quang hec
Muc tiéu : Biét dwoc cdu tao va cac van hanh cia céc logi thiét bi nhé quang hoc.
Cac thiét bi luu trir quang rat thich hop cho viéc phat hanh cac san pham
van hoa, sao luu dir lidu trén cac hé thong may tinh hién nay. Ra doi vao nim
1978, day la san pham cua sy hop tac nghién ctu gitra hai cong ty Sony va Philips
trong cong nghiép giai tri. Tir nam 1980 dén nay, céng nghiép dia quang phat trién
manh trong ca hai linh vuc giai tri va luu trir dir ligu may tinh. Qua trinh doc
thdng tin dya trén sy phan chiéu cua cac tia laser nang luong thap tur |0’p luu trix
dir liéu. Bo phan tiép nhan &nh sang s€ nhan b1et duoc nhitng diém ma tai do tia
laser bi phan xa manh hay bién mét do cac vét khic (pit) trén bé mat dia. CAc tia
phan xa manh chi ra rang tai diém d6 khéng c6 16 khic va diém nay duoc goi la
diém nén (land). Bo nhan anh séng trong 6 dia thu nhan céc tia phan xa va khuéch
tan duoc khic xa tir bé mat dia. Khi cac ngudn sang duogc thu nhan, bo vi xir ly s&
dich cdc mau sang thanh céc bit dir liéu hay dm thanh. Céc 16 trén CD sau 0,12
micron va réng 0,6 micron (1 micron biang mot phan ngan mm). Céc 16 nay duoc
khac theo mot track hinh xodn oc voi khoang cach 1,6 micron giira cac vong,
khoang 16.000 track/inch. Cac 15 (pit) va nén (land) kéo dai khoan 0,9 dén 3,3
micron. Track bat dau tir phia trong va két thic o phia ngoal theo mot duong
khép kin céc ria dia 5mm. Dit liéu luu trén CD thanh tiang khdi, mdi khéi chia
2.352 byte. Trong dd, 304 byte chua cac théng tin vé bit ddng bo, bit nhan dang
(ID), ma stra 16i (ECC), ma phat hién 16i (EDC). Con lai 2.048 byte chua dir
litu. Téc dd doc chuan cua 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 khdng thé xo4 duoc, ding trong cong
nghiép giai tri (cac dia 4m thanh dugc s6 hoa). Chuan dia c6 duong kinh 12 cm, &m
thanh phét tir dia khoang 60 phat (khong dung).

CD-ROM (Compact Disk Read Only Memory): Dia khdng xo& dung dé
chta cac dir liéu may tinh. Chuan dia c6 duong kinh 12 cm, luu trit dit liéu hon 650
MB. Khi phéat hanh, dia CD-ROM d& c6 chura ndi dung. Thong thuong, dia CD-
ROM dugc ding dé chira cAc phan mém va cac chuong trinh diéu khién thiét bi.

CD-R (CD-Recordable): Giong nhu dia CD, dia méi chua co thong tin,
nguoi dung cé the ghi dix liéu Ién dia mot 14n va doc dugc nhiéu lan. Dir liéu trén dia
CD-R khéng thé b xo4.

CD-RW (CD-Rewritable): Glong nhu dia CD, dia m¢i chua co thong tin,
nguoi ding co6 thé ghi dir lidu 1én dia, xo4 va ghi lai dit liéu trén dia nhiéu lan.

2.2. DVD-ROM, DVD-R/W

DVD (Dlgltal Video Disk — Digital Versatile Disk): Ra doi phuc vu cho
cong nghiép giai tri, dia chira cac hinh anh video dugc s6 hoa. Ngay nay, DVD duoc
sur dung rong réi trong cac ng dung cong nghé thong tin. Kich thuéc dia c6 hai loai:
8cm va 12 cm. DBia DVD cd thé chuaa dir liéu trén ca hai mat dia, dung luong téi da
lén dén 17GB. Cac thong sb k¥ thuat cia dia DVD-ROM (loai dia chi doc) so Vi
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CD-ROM. Téc @6 doc chuan (1X) cua DVD 1a 1.3MB/s (1X cta DVD tuong duong
khoang 9X cua CDROM).
DVD-R (DVD- Recordable) Gidng nhu dia DVD-ROM, nguo1 ding c6 thé ghi dix
liéu 18n dia mot 1an va doc duoc nh1eu lan. Dia ndy chi c6 thé ghi dugc trén mot
mit dia, dung luong ghi trén mdi mat toi dala4.7 GB.

DVD-RW (DVD-Rewritable): Glong nhu dia DVD-ROM, nguoi ding co
thé ghi, x04 va ghi lai dir liéu Ién dia nhleu lan.. Bia nay ciing c6 thé ghi duoc trén
mot mat dia, dung luong ghi trén mdi mit t6i da 1a 4.7 GB.

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

Bdng 5.2: So sanh mét sé théng s6 ciia hai logi dia CDROM va DVDROM
V6i cac ddc tinh cua dia quang, gia thanh ngay cang thap, duoc xem nhu
mot phuong tién thich hop. dé phan phéi cac phan mém cho may vi tinh. Ngoai ra,
dia quang con duoc dung dé luu trir 1au dai cac dir liéu thay thé cho bang tir.

2.3. Bluray

Blu-ray va HD DVD 1a hai cong ngh¢ DVD c6 cong suat luu trit 16n khi ghi
ndi dung d6 phan giai cao, gap 6 lan so v4i chuan DVD trude d6. Loai dia nay c6 25
GB b6 nhd ghi trén mot mit ciia mot dia don 12 cm, cho phép thu hinh téi 13 gid(O
d6 phan giai chuan DVD, ttc 12 khoang 720%480) so véi dia 4,7 GB trude d6 chi thu
dugc 2 gi0. Pia quang c6 tén Disque Blu-ray bdi vi n6 dugc ap dung
tia laser mau xanh lam dé nap thong tin vao dia.

3.Céc logi thé nho
Muc tiéu : Biét dwoc cdu tao va cac van hanh cua céc logi thiét bi nhé quang hoc.
Hién nay, thé nhé 1a mot trong nhimg cdng nghé méi nhat dugc ding
lam thiét bi luu trir. Thé nho flash 1a mot dang bo nhé ban din EEPROM(cong nghé
ding dé ché tao cac chip BIOS trén cac vi mach chinh), duoc cau tao bai cac hang
va cé4c cot. M4i vi tri giao nhau 1a mot 6 nhé gdm c6 hai transistor, hai transistor
nay cach nhau bai mot 16p 6-xit mong. Mot transistor dugc goi la floating gate va
transistor con lai duoc goi la control gate. Floating gate chi c6 thé ndi két véi hang
(word line) théng qua control gate. Khi duong két ndi dugc thiét 1ap, bit c6 gia tri 1.
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Pé chuyen sang gia tri 0 theo mot qui trinh c6 tén Fowler-Nordheim tunneling. Téc
d6, yéu cau vé dong dién cung cap thip va dic biét véi kich thudce nhoé gon cua cac
loai thé nhé 1am cho kiéu bd nhé nay dugc dung rong rai trong cong nghé luu trix va
giai tri hién nay.

BZ000 HOW STUFF WORKS
‘Word line @EO00 HOW STUFF WORKS
Word line

Control Gate
Floating Gate

Drain Source
s Current flow |

(-}-)(-}{-) Negatively charged electrons =

Thin Oxide Layer —

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

Hinh 5.3; Minh hog hai trang thai ciua mot bit nho trong thé nho

4. An toan de ligu trong lwu triv
Muc tiéu: Hiéu cic phwong phap dé dam bao an toan di liéu luu trir

4.1. RAID (Redundant Arrays of Inexpensive Disks)

Nguoi ta thudng chl trong dén sy an toan trong luu gitr thong tin ¢ dia tr hon
la sy an toan cua thdng tin trong bo xir ly. Bo xir ly ¢6 thé hu ma khong lam ton hai
dén thong tin. O dia ciia may tinh bi hu c6 thé gay ra cac thiét hai rat to 1on.

Mot phuong phap giup tang cuong d6 an toan cua thong tin trén dia tir 1a dung
mot mang dia tir. Mang dia tir nay duoc goi 1a Hé thong dia dw phong (RAID —
Redundant Array of Independent Disks). Cach luu trit du théng tin 1am ting gié tién
va su an toan (ngoai trir RAID 0). Co ché RAID c6 cac dic tinh sau:

+ RAID la mét tap hop cac 6 dia cing (vat Iy) duoc thiét 1ap theo mot ky
thuat ma hé diéu hanh chi “nhin thiy” chi 1a mot 6 dia (logic) duy nhat.
+ Vi co ché doc/ghi thong tin didn ra trén nhiéu dia (ghi dan chéo hay soi
guong). 7 N
Trong mang dia cO luu cac théng tin kiém tra 10i dir liéu; do do, dit liéu co
thé duoc phuc hdi néu c6 mot dia trong mang dia bi hu hong .

4.2. Cac loai RAID
i). RAID 0: Thuc ra, ki thuat nay khong nam trong s6 cac ky thuat c6 co ché
an toan d liéu. Khi mang duoc thiét lap theo RAID 0, 6 dia logic c6 dugc (ma hé
diéu hanh nhan b1et) cd dung duong bang tong dung luong cua céc 6 dia thanh
vién. Bleu nay giup cho nguoi dung co the cd mot 6 dia logic c6 dung luong I6n
hon rat nhiéu so véi dung luong that cua 6 dia vat ly ciing thoi diém. Dit liéu duoc
ghi phan tan trén tit ca cac dia trong mang. Pay chinh 1a su khac biét so véi viée
ghi dir liéu trén cac dia riéng I¢ binh thuong baéi vi thoi gian doc-ghi di liéu trén
dia ti 1& nghich voi s dia co trong tap hop (sé dia trong tap hop cang nhiéu, thoi
gian doc — ghi dir liéu cang nhanh). Tinh chat nay cua RAID 0 that sy hitu ich
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trong cac tng dung yéu cau nhiéu tham nhap dia voi dung lugng 16n, toc d6 cao (da
phuong tién, dd hoa,...). Tuy nhién, nhu d4 ndi & trén, ki thuat nay khéng c6 co
ché an toan dir liéu, nén khi c6 bat ky mot hu hong nao trén mot dia thanh vién
trong mang ciing & dan dén viéc mat dir liéu todn bd trong mang dia. X4c suét hu
hong dia ti 1é thuan véi sé lugng dia dugce thiét 1ap trong RAID 0. RIAD 0 c6 thé
dugc thiét 1ap bang phan cting (RAID controller) hay phin mém (Stripped
Applications)

—— — —— ——
Strip 0 Strip 1 Strip 2 Strip 3
Strip 4 T Swps | [~ Swipe | Strip 7
Strip 8 T Swipo | [ Stip 10| Strip 11

Strip 12 TS i3 | [ Swip 14| Strip 15
| S e e

[l Sp— e - - e - e - -

Hinh 5.4: RAID 0

ii). RAID 1 (Mirror — Pia guong): Phuong cach thong thuong tranh mat
thdng tin khi 6 dia bi hu 1a ding dia guong, tuc la dung 2 dia. Khi thong tin dugc
viét vao mot dia, thi né ciing duoc viét vao dia guong va nhu vay ludn c6 mot ban
sao cua thong tin. Trong co ché nay, néu mot trong hai dia bi hu thi dia con lai
dugc dung binh thuong. Viée thay thé mot dia méi (cung thdng so6 ki thuat véi dia
hu hong) va phuc hoi dix liéu trén dia don gian. Can ca vao dir lidu trén dia con
lai, sau mot khoang thoi gian, dit liéu s€ duoc tai tao trén dia mai (rebuild). RAID
1 cling c6 thé dugc thiét 1ap bang phan cung (RAID controller) hay phan mém
(Mirror Applications) voi chi phi kha 1én, hiéu suat sir dung dia khong cao
(50%).

Hinh 5.5: RAID 1
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iii) RAID 2: Dung ky thuét truy Cap dia song song, tat ca cac dia
thanh vién trong RAID déu duge doc khi cd mot yéu cau tir ngoai vi. Mot
ma sta 16i (ECC) duoc tinh toan dua vao cac dit liéu duge ghi trén dia luu dir
liéu, cac bit dugc ma hoa duoc luu trong cac dia dung lam dia kiém tra. Khi c6
mot yéu cau dir lidu, tit ca cac dia duogc truy cap dong thoi. Khi phét hién co
15i, bo diéu khién nhan dang va stra 16i ngay ma khong lam giam thoi gian
truy cap dia. Véi mot thao tac ghi dir liéu 18n mot dia, tat ca cac dia dir liéu
va dia stra 16i déu duoc truy cap dé tién hanh thao tac ghi. Théng thuong,
RAID 2 ding m& Hamming dé thiét 1ap co ché ma hod, theo d6, dé ma hoé
dir liéu dugc ghi, nguoi ta dung mot bit sira 16i va hai bit phat hién 16i. RAID
2 thich hop cho hé thong yéu cau giam thiéu dugc kha niang xay ra nhiéu dia
hu hong cung luc.

S e S - —— = -
- o b o - o b b - - o - -
R B e e — e e B
by by ba b Fu(b) Fi(b) Fy(b)
Hinh 5.6:RAID 2

iii). RAID 3: Dung ky thuat ghi song song, trong ky thuat nay, mang
duoc thiét 1ap v6i yéu cau toi thiéu 1a 3 dia co cac thong sé ky thuat glong
nhau, chi mot dia trong mang dugc dung dé luu céc thong tin kiém tra 19i
(parity bit). Nhu vay, khi thiét 1ap RAID 3, hé diéu hanh nhan biét dugc mot
dia logic c6 dung lugng n-1/n (n: s6 dia trong mang). Di liéu dugc chia nho va
ghi déng thoi trén n-1 dia va bit kiém tra chan 1¢ duoc ghi trén dia ding lam
dia chua bit parity — chan 1¢ dan chéo & muac do bit. Bit chan 1é la mot bit ma
ngudi ta thém vao maot tap hop cac bit 1am cho s bit ¢6 tri s6 1 (hodc 0) 1a
chin (hay 1€). Thay vi c6 mot ban sao hoan chinh cua théng tin goc trén mdi
dia, nguoi ta chi can c6 du théng tin dé phuc hoi théng tin d& mat trong truong
hop ¢ hong 6 dia. Khi mot dia bat ky trong mang bi hu, hé théng van hoat
dong binh thuong. Khi thay thé mot dia méi vao mang, can cir vao dit liéu trén
cac dia con lai, hé thdng tai tao thdng tin. Hiéu suat st dung dia cho céch thiét
lap nay la n-1/n. RAID 3 chi c6 thé dugc thiét 1ap bang phan cung (RAID
controller).
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Hinh 5.7: RAID 3

iv) RAID 4: tir RAID 4 dn RAID 6 ding ky thuat truy cép cac dia
trong mang doc 1ap. Trong mot mang truy cap doc 1ap, moi dia thanh vién
duogc truy xuat doc 1ap, do d6 mang c6 thé dap ung duoc cac yéu Cau song
song cua ngoai vi. Ky thuat nay thich hop voi cac ung dung yéu cau nhiéu
ngoai Vi la cac ung dung yéu cau tbc do truyén dir lidu cao. Trong RAID 4,
mot dia ding dé chira c4c bit kiém tra duoc tinh toan tir dir licu dugc luu trén
cac dia dir liéu. Khuyét diém I6n nhat cia RAID 4 1a bi nghén c6 chai tai
dia kiém tra khi c6 nhiéu yéu cau dong thoi tir cac ngoai vi.

e Se—— R u—— N e— R —

Blockd Blockl Block2 Block3 B{0-3)
I e _— ] - - —
B BS B BY Ba-7)
e e | e | P— ] P ]
BE Be Eld BEll BE-11)
o — S — | | — | o —
Bl2 El13 El4 EBl5 P{12-15)
e e e S e e
Hinh 5.8: RAID 4

v). RAID 5: yéu cau thiét 1ap giéng nhu RAID 4, dit lidu dugc ghi ting khoi
trén c4c dia thanh vién, céc bit chan Ié duoc tinh todn muac d6 khédi duoc ghi
trai déu lén trén tat ca cac 6 dia trong mang. Tuong tu RAID 4, khi mot dia bt
ky trong mang bi hu hong, hé théng van hoat dong binh thuong. Khi thay thé
mot dia m&i vao mang, can clr vao dit lidu trén cac dia con lai, hé thdng tai tao
thong tin. Hiéu suat sir dung dia cho cach thiét 1ap nay 1a n-1/n. RAID 5 chi ¢6
thé dugc thiét 1ap bang phan cing (RAID controller). Co ché nay khic phuc
dugc khuyét diém da néu trong co ché RAID 4.
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Hinh 5.9: RAID 5

vi). RAID 6: Trong k¥ thuat nay, can ¢ n+2 dia trong mang. Trong do,
n dia dir liéu va 2 dia riéng biét dé luu céc khdi kiém tra. Mot trong hai dia
kiém tra dung co ché kiém tra nhu trong RAID 4&5, dia con lai kiém tra doc
lap theo mot giai thuat kiém tra. Qua do, né cé thé phuc hoi dugc dir liéu ngay
ca khi c6 hai dia dir liéu trong mang bi hu hong.

Hién nay, RAID 0,1,5 duoc dung nhiéu trong cac hé thong. Céc giai
phap RAID trén day (trr RAID 6) chi ddm bdo an toan dir li¢u khi c6 mét dia
trong mang bi hu hong. Ngoai ra, cac hu hong dir li¢u do phan mém hay chu
quan cua con nguoi khong dugc de cap trong chuong trinh. Nguoi dung can
phai c6 kién thirc day du vé hé thdng dé cac hé théng thdng tin hoat dong hiéu
gua va an toan.

Blocks
“ o
“ Bra-10) TGoEIn |
P(12-15) Giiz15) |~ B1z |
QM16-19) B17

Hinh 5.10: RAID 6
CAU HOI VA BAI T4P
1. Mo ta van hanh cua 6 dia cang. Cach luu trir thong tin trong 6
dia ctng
2. Mo ta cac bién phép an toan trong viéc luu trit thdng tin trong
dia cting.
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
Muc tiéu:
- Phdn biét dwoc cac hé thong Bus trong mdy tinh ;
- Trinh bay duwoc chirc nang ciia cdc loai Bus.
- Thuc hién cac thao tdac an toan voi may tinh.

1. Dinh nghia bus, bus hé thong
Muc tiéu:nam dwoc dinh nghia bus,phdn biét dwoc cac hé thong bus mdy tinh

1.1. Dinh nghia bus

Trong may tinh, bo xtr ly va b nh¢ trong lién lac véi cac ngoai vi bang
bus. Bus Ia mot hé théng cac day cap ndi (khoang 50 dén 100 soi cap riéng
biét) trong d6 mot nhom céc cap duoc dinh nghia chic nang khac nhau bao
gom: cac duong dir liéu, cac duong dia chi, cac day dleu khién, cung cap
ngum (Nhu’ vay bus Ia tap hop cac du’ong ket nbi dung dé van chuyén thong
tin gitta cac thanh phan ctia may tinh v6i nhau)

Dung bus ¢6 2 uu diém 12 gi4 tién thap va dé thay doi ngoai vi. Nguoi ta
c6 thé g& bo maot ngoai Vi hodc thém vao ngoai vi méi cho cac may tinh dung
clng mot hé thong bus.

Gié tién thiét ke va thuc hién mét hé thdng bus 1a ré, Vi nhiéu ngd vaol/ra
cuing chia s¢ mot sb duong day don gian. Tuy nhién, d1em that loi chinh cua
bus Ia tao ra nghén co chai, diéu nay lam gigi han luu Iuong vao/ra ti da. Cac
hé théng may tinh ding cho quan ly phai dung thuong xuyén cac ngoai vi, nén
kho khan chinh 13 phai ¢ mét hé thdng bus du kha niang phuc vu bo xir 1y trong
viéc lién hé vdi cac ngoai vi.

M6t trong nhimg ly do khién cho viéc th1et ké mot hé thong bus kho khan la
toc do téi da cua bus bi gi6i han boi cac yéu tb vat Iy nhu chiéu dai caa bus va
s6 bo phan dugc mac vao bus.

1.2. Bus hé théng(System bus)
Bus hé théng : La hé thong dan duong lién quan céac thiét bi quan trong
nhu: CPU, bd nh¢ va cac mach vao ra.

2. Bus dong bg va khéng dong b
Muc tiéu:phan biét dwoc bus dong bo va bus khéng dong bé.

2.1.Bus dong bj

12 mot duong diéu khién boi bo dao dong thach anh, tin hiéu trén duong

day nay c6 dang song vudéng
+ Bus ¢6 tin hi¢u Clock
+ Cac sy kién trén bus dugc xac dinh boi xung nhip Clock.

Bus hé thong 12 mot bus doéng bd, nd6 gdm c6 mdt xung nhip trong cac
duong day diéu khlen va mot nghi thirc cho cac dia chi va cac s6 liéu dbi voi
xung nhip. Do ¢ rat it hodc khong c6 mach logic nao dung dé quyét dinh hanh
dong ké tiép nao can thyc hién, nén cic bus dong bd vira nhanh, vira ré tién.
Trén bus ndy, tat ca déu phai van hanh vé6i cing mot xung nhip.
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2.2. Bus khong dong bd

+ Khong c6 tin hi¢u Clock

+ Két thuc mot sy kién trén trén bus s& kich hoat cho mét su kién
tiép theo.

3. Hé thang bus phan cdp
Muc tiéu: Hiéu cac kién thirc vé hé thang két noi co ban, cac bo phdn bén
trong may tinh, cach giao tiép giita cdc thiét bi ngoai vi va b xu ly.

3.1. Bus ndi bd xir Iy véi b nhé

Bus hé théng ndi bo xir 1y véi bo nhé (system bus, Front Side Bus-FSB). Bus
két ndi bo xir Iy voi b nhd thi ngan va thuong thi rat nhanh. Trong giai doan
thiét ké bus két ndi bo xt 1y voi bo nhé, nha thiét ké biét trude cac linh kién va
bo phan ma ng ta can két noi lai, con nha thiét ké bus vao/ra phai thiét ké bus
thoa man nhiéu ngoai vi 6 muc tri hodn va luu luong rat khac nhau (xem hinh
6.1)

Gigahit Ethemct

Graphics display

Hard disk

Eilhernel

e ———————
e e e e e ———
e e e e e e
S —

Optical disk m
S —
S ———
———
I ———
—
—

Scanner

Laser printer

Fluppy disk

P ’Toee] =

Mowse

Keyhommd

Dot Rade | bpa)
Hinh 6.1: Bdng biéu dién téc do dir liéu cua cac ngoai Vi
3.2. Bus vao - I:a.'(BUS‘né'i ngogi vi) o ‘
Bus vao/ra ¢ thé co chi€u dai 16n va ¢6 kha nang noi ket voi nhi€u loai ngoai vi,
cac ngoai vi nay co thé c6 luu luong thong tin khac nhau, dinh dang dit liu khéc
nhau (xem hinh 6.2)
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Local Bus Cache

Processor
Laocal 1A
AMain controller
Mlemary
| System Bus |
MNetwork Expansion Serial
SOSI bus interfacs =
Modem

I Expansion Bus |

Hinh 6.2: He thong bus trong mgt may tinh

Hién nay, trong mot s hé théng may tinh, bus ndi ngoai vi dugc phan cap
thanh hai hé thong bus con. Trong d6, bus téc dd cao (high-speed bus) hd trg
két ndi cac thiét bi toc do cao nhu SCSI, LAN, Graphic, Video,...va h¢ thong
bus mo rong (expansion bus) dugc thlet ke dé két ndi v6i cac ngoai vi yéu ciu
toc do thap nhu: modem, cong nbi tiép, cong song song,...Gilra hai h¢ thong
bus ndi ngoai vi trong td chirc hé thdng bus phan cip 13 mot giao dién dém
(hinh 6.3).

Main
Memory
Processo Local Bus /Bridge System Bus |
bl 1 | Pl3%4 Giraphic Videon LAN
| High-Speed Bus |
FAX Expansion L.
bus interface Serial
Muosdem

| Expansion Bus |

Hinh 6.3: Hé thong bus phan cdp

Ta c6 thé ¢6 nhiéu lya chon trong vi¢c thiét ké mot bus

80



Pic tinh cta Bus hé théng Bus ndi ngoai vi
bus
Do rong cia bus Puong day dia chi va ) Puong dia chi va s6 liéu duoc da hop
li€u khac nhau
Do rong bus s6 liu| 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
Cht nhan cta bus | Nhiéu Mot
Chuyén timg géi | C6. Can nhiéu chii nhan bus Khong. Két ndi mot 1an va chuyén hét
thong tin
Xung nhip DPong bo Bét dong bo

Trong bang trén co khai niém sau day lién quan dén cac chi nhan cua bus — cac
bd phan c6 thé khoi dong mét tac vu doc hodc viét trén bus. Vi duy bo xur 1y luén
la mot chu nhéan cua bus. Mot bus ¢6 nhiéu chi nhan khi n6 c6 nhleu bo xur 1y,
hodc khi cac ngoai vi ¢6 thé khoi dong mot tac vu co dung bus. Néu c6 nhiéu chi
nhéan cua bus thi phai c6 mot co ché trong tai dé quyet dinh chu nhén nao dugc
quyén chiém linh bus. Mot bus cé nhiéu chu, co thé cap mot dai thong rong
(bandwidth) bang cach su dung cac goi tin thay vi dung bus cho timg tac vu riéng
lé. Ky thuat sir dung goi tin dugc goi la phan chia nho tac vu (dung bus chuyen
go1). Mot tac vu doc dugc phén tich thanh mot tac vu yéu cau doc (tac vu nay
chira dia chi can doc) va mot tac vu tra 101 cia bo nhd (chtra thong tin can doc).
Mdi tac vu déu c6 mot nhan cho biét loai cia tac vu. Trong ky thuat phan chia
nho tac vy, trong khi bd nhd doc cac thong tin & dia chi da xac dinh thi bus duoc
danh cho cac chu khac.

4. Cac logi bus st dung trong céac h¢ thong vi xie Iy

Muc tiéu: Nam dwoc cdc loai bus trong hé thong vi xir Iy

Bus thwong phdn logi theo 3 cdach sau:

% Theo t6 chirc phdn cimg

Trong thé giGi may tinh co rat nhiéu loai bus khac nhau duoc sir dung.
Cac loai bus nay noi chung la khong tuong thich voi nhau.

Sau day 1a mot sb loai bus dugc dung pho bién

Tén bus Linh vuc ap dung

IBM PC, PC/AT May tinh IBM PC, IBM/PC/AT
Multibus | Mot s hé thong c6 VXL 8086, 8088
Multibus I1 Mot s6 hé thong c6 VXL 80386
Versabus Mot s6 hé théng dung VXL Motorola
Camac Vit ly hat nhan
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% Theo giao thirc truyén théng ( bus dong bd va khong dong bo)
s Theo loai tin hiéu truyén trén bus (bus dia chi, bus dir liéu, bus diéu khién)
+ Bus dia chi:
Chtic ning : van chuyén dia chi dé xac dinh ngin nhd hay cong
Vao- ra
+ Bus dir li€u:
Churc nang: van chuyén 1énh tir bd nhé dén CPU, van chuyén dir
li¢u gitta CPU, cac médun nhé va modun vao-ra.
+ Bus diéu khién:
Chtrc ning: van chuyén céc tin hiéu diéu khién
Cdc logi tin hiéu diéu khién:
Céc tin hiéu phét ra tir CPU dé diéu khién médun nhé va modun vao-ra
Céc tin hiéu tir mddun nhé hay modun 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. Théng thuong c6 bao nhiéu loai bus? Tai sao phai ¢ c4c chuan cho céc
bus vao ra?

3. Thé nao la chi nhan ciia bus? Khi bus c6 nhiéu chi nhan thi lam thé nao dé
giai quyét tranh chap bus?
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CHUONG 7: NGON NGU ASSEMBLY
Muc tiéu .

- Phdn biét cdc thanh phan co ban ciia Assembly;

- Trinh bay cdu tric ciia 1 chirong trinh Assembly;

- Khai bdo bién, todn tir, mét sé6 ham co ban va cac ché dé dia
chi;

- Van dung dwoc cii phdp cdc lénh diéu khién dé xdy dung bai
toan;

- Sw dung dwoc cdc lénh co ban,

- Trinh bay dwoc ngdn xép;

- Viét chirong trinh con va cdch truyén tham sé cho chwong trinh
con.

1. Tong quan
Muc tiéu: Phan biét cac thanh phdn co bdn ciia Assembly
% Ngon ngir may:

Bat ki mot chuong trinh nao viét & bat ki ngdén ngit nao mudn thyc thi trén
may phai chuyén vé danh ngdn ngit may d6 1a chudi cac bit 0, 1. Mdi ho CPU
déu c6 mot ngdn nglt may riéng cua nd. & day chung ta chi xét ho CPU cua hing
InTel.

Vidu:
01D8 --> ADD AX, BX --> AX := AX + BX
50h --> Push AX -->Pay AX vao Stack
80C210 --> ADD DL, 10
* Ghicho:
MBbi 1énh sinh ra mdt ma may khac nhau. Moi 1énh c6 mot do dai khac
nhau.
* Uu diém ctia ma may :
Thuec thi nhanh.
Khong can trinh bién dich.
* Nhuoc diém ctia ma may :
Ma may khé nho.
Kho stra
“* Hop ngii:
Dé khic phuc nhuge diém ctia md may ngudi ta sir dung tir goi nhé goi 13 hop
ngir

Vidu:
Ma may Tur goi nho
01D8 ADD AX, BX
50 PUSH AX
80C210 ADD DL, 10
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* Uu diém :
Dé nhé
Kho stra
* Nhuogc diém :
Can mot trinh bién dich dé dich sang ma may goi la Assemble ( B0 bién dich
).

2.Cdu triic chwong trinh

Muc tiéu: Trinh bay cau truc cua 1 chuwong trinh Assembly
Khai bao bién, toan tir, mot so ham co ban va cac ché do dia chi;

2.1. Cu tric chwong trinh hop ngir
s Tap tin . COM
Pic diém:
+ Chay nhanh hon tap tin .EXE ‘
+ Cac dir liéu, chuong trinh va Stack déu dung chung mdt doan

+ Thich hop v6i nhimg chwong trinh nho
+ Bat dau thu c thi ¢ dia chi 100h

Cau truc:

Code_Seg SEGMENT
ASSUME CS:code_seg, DS:code_seg
ORG 100h
Begin
In cac Iénh
int 20h
[ chuwong trinh con néu c6]
; khai bao dir liéu
Code _seg END
END Begin
Vi dy: Chuong trinh 'hello.com'
Code SEGMENT
ASSUME CS:Code,DS:Code
ORG 100h
Begin
MOV AH,09h
MOV DX,Offset String
Int 20h
String DB "hello,how are you ? $'
Code Ends
END Begin

s Tap tin .EXE

Pac diém:
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+ Dir li€u, chuong trinh, stack dugc dung & cac doan khéac nhau
+ Tép tin c6 thé 16n tuy y chi phu thudc vao bd nhd RAM cua may

Cau truc:

Stack_Seg SEGMENT Stack
; Khai b&o stack
Stack_seg ENDS
Data_seg SEGMENT
; khai bao dir liéu
Data_seg ENDS
Code _seg SEGMENT
ASSUME CS:Code, DS:Data_seg, SS:Stack seg
Begin
MOV AX ,Data seg
MOV DX,AX
Cac 1énh
MOV AX,4C00h
Int 21h
:[Chuong trinh con néu c6]
Code_seg ENDS
END Begin
* Ghi cha:
Ham INT 20h 12 ham dé thoat vé DOS chi dung cho tap tin .COM
Mot 1énh MOV AX,4C00h
Int 21h
dung dé thoat vé DOS cho ca tap tin .COM va .EXE

2.2. Ca phép Iénh hep ngir
Mot 1énh ctia hop ngir ¢ cau triic nhu sau:
[nhan] [<tir goi nh6>] [< toan hang >] [;chu thich]
Mot 1énh dai tdi da 128 ky tu
MJi phan trén dugc phan cach voi nhau bang khoang tring hay phim tab
Khong nhat thiét phai luén luon xuét hién 4 phﬁn trén trong mot 1énh ma
tlly theo ¥ nghia mdi 1énh
+ Nhén (label) :
La mot tén dung dé thay thé dia chi trong tap tin ngudn, nhu vay nhiing
phan khac c6 thé tham chiéu dén 1énh sau nhanthong qua tén nhan.
Mbi nhan chi duoc dinh nghia mot lan
Khong dat tén nhan trung voi ti khoa
Khéng duge dung tén chi dan dé dit tén nhan
Sau nhén c6 thé c6 dau hai chdm hay khéng tiy 1énh
Nhin c6 thé ding mot minh trén mot dong hodc khong
Vi du:
addition : addition : add AX,BX
add AX,BX <=>
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JMP  addision JMP  addision
+ Tir ggii nhé : ( Mnemonic)
X4ac dinh hanh dong cta cau 1énh, né co thé 12 mot chi thi hay mdt chi
dan
Chi thi ctia hop ngir: gan giéng nhu chi thi cia CPU, nd xac dinh hanh
dong ma CPU sé& thuc hién. Nhu vay , khi dich Assembler s& dich mdi chi thi ra
mot md may twong tng Chi dan 1a 1énh cua hop ngit, nd khong phai 1énh cia
CPU. Céc chi dan tuy c6 xuét hién trong chuwong trinh nhung khong duoc bién
dich ra md may. N6 chang qua 1a dung dé diéu khién cach dich ctia Assembler
Vidu:
Begin
End Begin
+Toan hang : (Operad)
La dir liéu ma cau 1énh can xir Iy. Toan hang c6 thé 14 thanh ghi, tén
thanh ghi, hﬁng, bién, nhén, chuong trinh con, biéu thuc...
* Chu thich :
Puoc viét sau ddu chdm phay & cudi mdi 1énh hay ¢ dau dong.

2.3. Cac kiéu dir liéu trong hep ngir

2.3.1. C4c sb

Mot s nhi phan 13 mot diy céac bit 0 va 1 va phai két thiic bang h hoic H
Mot sb thap phan 1a mot diy cac chit s6 thap phan va két thic bai d hodc D
( c6 thé khong can)

Mot s hex phai bat dau boi 1 chir s6 thap phan va phai két thiic boi h hodc
H.

Sau day 1a cac biéu dién s6 hop 1¢ va khong hop 1é trong ASM :

S6 Loai
10111 thap phan
10111b nhi phan

64223 thap phan

-2183D thap phan

1B4DH hex

1B4D s0 hex khong hop 18

FFFFH | s6 hex khong hop 18

OFFFFH | sd hex
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2.3.2. Cac ki tu

Ky tu va mot chudi cac ky tu phai duoc dong gitta hai ddu ngodc don hoic

hai ddu ngoic kép . Vi du ‘A’ va “HELLO” . Cac ky tu déu dugc chuyén thanh
ma ASCII boi ASM . Do d6 trong mot chuong trinh ASM s& xem khai bao ‘A’
va 41h (ma ASCII cta A) 1a gidng nhau .

2.3.3. Cac bién, hiang

£ Cac bién:

Trong ASM bién ddng vai trd nhu trong ngdn ngir cip cao . Mdi bién c6 mot
loai dit liéu va né dugc gan mot dia chi by nh¢ sau khi dich chuong trinh . Bang
sau day liét ké cac toan tir gia dung dé dinh nghia cac loai so li¢u .

< Bién byte:

Chi dan cia ASM dé dinh nghia bién byte c6 dang nhu sau :
tén bién DB gia tri ban diu
Vidu:
ALPHA DB 4
Chi dan nay s& gan tén ALPHA cho mét byte nhg trong bo nhé ma gia
tri ban dau cua né 1a 4 . Néu gia tri ctia byte 1a khong xac dinh thi dit ddu cham
hoi ( ?) vao gia tri ban dau .
Vidu:
BETA DB ?
Trong mot byte :
Biéu dién duoc 1 ki tu .
Biéu dién tir 0 --> 255 ( S6 khéng dau ).
Biéu dién tir -128 --> 127.
< Bién tir:
Chi dan ctia ASM dé dinh nghia mat bién tir nhu sau :
Tén bién DW gia tri ban dau
Vidu:
WRD DW -2
Ciing c6 thé dung dau ? dé thay thé cho bién tir c6 gia tri khong xac dinh .
Trong mot word biéu dién tir 0 --> 65535 ( S6 khong dau )
Biéu dién tir - 32768 --> 32767 ( S6 ¢6 dau )
Vidu:
Double word (Dword) 4 byte
Quad word (Qword) 6 byte
Ten byte (Thyte ) 10 byte

% Bién mang:

Trong ASM mot mang la mot loat cac byte nhé hodc tur nhd lién tiép
nhau . Vi du dé dinh nghia mot mang 3 byte goi la B ARRAY ma gia tri ban
dau
ctia n6 1a 10h,20h va 30h chiing ta c6 thé viét :
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B_ARRAY DB 10h,20h,30h

B ARRAY la tén dugc gan cho byte dau tién
B ARRAY+I 1a tén cua byte thir hai

B ARRAY+2 la tén ctia byte thir ba

Byte thf’ip va byte cao cua mot tw

Poi khi chiing ta can truy xuat t6i byte thap va byte cao ctia mot bién tir . Gia sir
ching ta dinh nghia :

WORD1 DW 1234h

Byte thap cia WORDI chira 34h , con byte cao cia WORD]1 chira 12h

Ky hiéu dia chi ciia byte thap 1a WORDI1 con ky hiéu dia chi cua byte cao 1a
WORD1+1.

+ Cac hang:

Trong mot chuong trinh cac hang co thé duoc dat tén nho chi ddn EQU
(equates) .

Cu phap cua EQU 1a :

Tén tuwong trung EQU hang sd

vidu:

LF EQU OAH

sau khi c6 khai bao trén thi LF dugc dung thay cho OAh trong chuong trinh . Vi
vay ASM s& chuyén céc 1énh :

MOV DL,0Ah

va MOV DL,LF

thanh cung mgt ma may .

3. Cac lénh diéu khién
- Van dung dwoc cu phap cac lénh diéu khién dé xdy dung bai toan;
- Sw dung dwoc cac lénh co ban;

3.1. Cac Iénh co ban

3.1.1. Nhém lénh chuyén dir liéu
3.1.1.1. Lénh MOV

* C0phép : MOV < dich >, <nguén >
< dich > : chi c6 thé 1a mot thanh ghi hay bo nho
< ngudn > : c6 thé 1a thanh ghi ,bd nhé hay hang
Chirc nang :
Chuyén ndi dung toan hang ngudn vao toan hang dich .chiéu dai di liéu c6
thé 8 hay 16 bit.
* Ghi chi:
- Lénh MOV khong anh hudng dén cac thanh ghi cd hiéu.
- Khong dugc phép chuyén hai téoan hang bo nhd v6i nhau . Mudn chuyén
chung ta phai dung thanh ghi trung gian .
Vidu:
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MOV AX, Varl
MOV Var2, AX
- Khong thé chuyen truc tlep gitrahai thanh ghi doan .
- Khong thé chuyén mot hang vao thanh ghi doan, muén chuyén chung ta phai
dung thanh ghi trung gian .
Vidu:
MOV AX ,data
MOV DS, AX
- Khéng dung thanh ghi CS vao trong téan hang cta 1énh MOV
Mau :
- Dia chi man hinh mau : B800 : 0000
- Mbi ky tu trén man hinh dugc biéu dién bang 2 byte
Byte thdp : chuta ky tw can in ra
Bytecao : chira mau nén va mau ky tu d6
N6 duoc dinh dang nhu sau :
7 6 5 4 3 2 1 0

B/l H G B | R G B

B/1: ndm & bit thir 7

H :nam ¢ bit tht 6

G : nam & bit tht 5

B : ndm & bit thir 4

H, G ,B : mau nén

I: ndm & bit tht 3

R : nim & bit thir 2

G : nam 0 bit tha 1

B: nam & bit 0

I.R,G ,B: mauchu

I : intensity ( cuong do , d6 sang ) 0 :tdi va I : sang

B : blinking ( chdp nhay ) 0 : khong nhay va 1 :nhay

Bit 7( B/ 1) : vira 1am nhiém vu cho nhap nhdy chir hay ting giam do
sang cho mau nén.

| R G B MAU I R G B MAU

O 0 00 den 1 0 0 0 Den nhat

0 0 0 1 Xanhduong 1 0 0 1 Da troi

0o 0 1 o Kanhlao, oy 0 Xanhnhat
cay

0O 0 1 1 cyan 1 0 |1 1 cyan sang

O 1 00 bo 1 1 0 0 Do sang

0O 1 0 1 Tim 1 1 0 1 Tim ca

0 11 0 NAau 1 1 1. 0 Vang

0 1 /1 1 Xédmdim 1 1 1 1 Tring
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Cach nhd mau:
0 1 2 3 4 5 6

Pen | Xanh duong Xanhlacdy cyan bo  Tim | Nau

- Muén chit sang : cong thém sb 8 cho mau chir
- Mudn nén sang / chir nhay cdng thém sé 8 cho mau nén
CONG THUC :

Mau nén * 16 + mau chtr

Vidu:

Chit A c6 mau xanh duong trén nén do

A : 65 d6i sang hé thap phan 14 : 17000000
Talay 1000000 + 1= 01000001

Xam

Trong d6 0100 1a nén d6 va 0001 1a chir A mau xanh duong .

Cong thire tinh dia chi offset ciia ky tw cdn xuit ra man hinh

(Dong * 18 + cot)*2

Vidu:
Viét chuwong trinh in chir A tai dong 5 ¢t 10 c6 mau xanh
duong nén do
Code segment
Assume CS: code, DS : code
Org 100h
Begin
MOV AX, 0B800h
MOV DS, AX
MOV AL,'A’
MOV AH, 65
dong=5
cot=10
MOV BX, (dong * 80 +¢cot ) * 2
MOV [ BX], AX
Code Ends
End Begin
3.1.1.2.Lénh XCHG : (Exchange)
* Cuphap:
XCHG < dich > ,< ngudn >
To4an hang < ngudn > va < dich > la thanh ghi hay b nhé

* Cong dung : dung dé€ hoan chuyén ndi1 dung ctia hai tdan hang <ngudn > va

< dich >
* Ghichu :
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- Lénh nay khong anh hudéng dén co hiéu
- Khong dung 1énh nay voi thanh ghi doan
Vidu:
A DW 1234h
B DW  3456h
MOV AX, A
XCHG AX,B
MOV A, AX
3.1.1.3.Lénh PUSH
* Cuphéap : PUSH < nguon >
< Ngudn >: C6 thé 1a mot thanh ghi hay bo nhé 16 bit
* Céng dung : Dung dé nap ndi dung cua téan hang < ngudn > vao stack (
chong) khi nay thanh ghi SP giam di hai don vi .

3.1.1.4. Lénh POP
* Cuphép :
POP < dich >
Nguoc lai voi 1énh PUSH  1énh POP s€ léy ndi dung dinh STACK
dua vao téan hang dinh khi nay thanh SP tang Ién hai don vi
*Luuy:
Dé cat giir cac thanh ghi trong viéc sir dung 1énh PUSH , 1énh POP khi
dung 1énh POP ta phai ldy nguoc vé6i 1énh PUSH .
Vidu :
PUSH AX
PUSH BX
PUSH CX
Tadung léng POP nguoc lai véi PUSH
POP CX
POP BX
POP AX
3.1.1.5. Lénh XLAT
* Cuphap: XLAT
* Cong dung :
Dung dé chuyén ndi dung cia mot sé 6 nhd (8 bit ) vao thanh ghi AL
* Ghicho:
DS :BX chtra dia chi offset cia ving nhé AL chura thr tu ciia 6 nhé

3.1.2. Nhém 1énh tinh toan s6 hoc
3.1.2.1.Nhom lénh xu Iy phép cong
3.1.2.1.1. Lénh ADD: ( Addition )
Cuphap: ADD < Dest >, < Source >
< Dest > = < Dest > + < Source >
Dest : La thanh ghi hay b nhé
Source : La thanh ghi hay bo nh¢ hay truc hang
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Chtic nang : Dung dé cong khong nhé giita toan hang Dest va toan hang
Source , két qua lwu vao toan hang Dest
Lénh nay anh hudéng dén cac co : SF, CF , OF , AF, PF, ZF
3.1.2.1.2. Lénh ADC ( Addition With Carry )
Cuphap: ADC < Dest >, < Source >
< Dest > = < Dest > + < Source > + CF
Tuong tu nhu 1énh ADD , 1énh ADC thuc hién phép cong c6 nhd
Lénh ADC sé lay toan hang < Dest > + < Source> + ¢& CF, két
qua luu vao toan hang Dest , 1énh nay thuong dung cho phép cong 16n hon 16
bit
3.1.2.1.3. Lénh INC : ( Increment)
Cuphap: INC <Dest>
<Dest>=<Dest>+1
Dest : C6 thé 1a thanh ghi hay bd nhé
Lénh nay anh huong dén 5 co : OF , ZF , PF , AF, SF
Vidu: Cho haisé A, B dang double word chtra hai s6 nguyén khong
dau , Viét chuong trinh cong hai s6 A , B . Két qua dua vao mot bién C , o sir
Iy trudng hop tran s6
Code SEGMENT
ASSUME CS: Code, DS : Code
ORG 100h
Begin :
MOV AX,Word PTR A
MOV BX,Word PTR A+2
ADD AX,Word PTR B
ADC BX,Word B+2
MOV Word PTR C+2,0
Int 20h
A DD 7000F000h
B DD 90002000h
C DB 5 Dup(0)
Code ENDS
END Begin

3.1.2.2. Nhom lénh xu Iy phép true
3.1.2.2.1. Lénh SUB ( Subtract)
* Cuphap: SUB < dest>,<source>
< Dest >=<Dets> - <source>
Source :c6 thé 1a thanh ghi hay bo nhé
Lénh source s& 14y noi dung toan hang dest trir di toan hang source va két qua
luu vao dest
Vidu: Mov AX, 1234h
Sub AX, 0345h;
AX =1234h - 0345h
Lénh Sub anh huong dén sau co OF , CF , AF , PF, SF ,ZF
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3.1.2.2.2. Lénh SBB ( Subtract with Borrow)
* Cuphap: SBB <dest>, <source>
< Dest > = < Dest > - < Source > - CF
Lénh SBB s€ léy toan hang < Dest > - < Source > va trir thém co CF két
qua luu vao toan hang Dest
3.1.2.2.3. Lénh DEC ( Decrement)
* Cu phap: DEC < Dest >
< Dest>=<Dest>-1
Lénh Dest 1a 1énh giam di 1 don vi . Lénh ndy anh hudng dén 5 Co va
Co CF khong anh huong toi
Luu y:
Lénh SBB dugc str dung cho  truong hop sb 16n hon 16 bit
Vi duy : Viét chwong trinh trir 2 s6 :A=70002000h ,
B=90003000h,két qua luu vao bo nhd C = 5 Byte . Néu byte
cao ciia C =1thi két qua 1 s6 4m , nguoc lai 1a s6 duong
Code Segment
Assume CS :Code
ORG 100h
Begin:
Mov AX,Word PTR A
Mov BX,Word PTR A+2
SUB AX,Word PTR B
SUB BX,Word PTR B+2
Mov Word PTR C,AX
Mov Word PTR C+2,BX
ADC Word PTR C+4
Int  20h
A DB 70002000h
B DB 90003000h
C DB 5Dup (?)
Code Ends
End  Begin
3.1.2.3. Nhom lénh xu Iy phép nhan
Lénh MUL ( Multiply)
* Cuphap: MUL < Source>
< Source> ¢6 thé 1a thanh ghi hay bo nhé 8 bit hay 16 bit
Truong hop 1 : Néu < Source > c6 d6 dai 1a 8 bit thi 1énh MUL s& lay noi
dung cua thanh ghi AL nhén véi source , két qua luu vao thanh ghi AX
Truong hop 2:Néu source c6 d6 dai 16 bit thi 1énh MUL sé& léy ndi dung
thanh ghi AX nhan véi sourrce , két qua 1a 32 bit :16 bit thap luu vao AX , 16
bit cao luu vao DX
Vi du: Mov AL, 12h
Mov BL, 10h
MUL BL ; BL =120h, AX =0120h
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Mov AX,1234h
Mov BX, 100h
MUL BX
3.1.2.4. Nhom lénh xu Iy phép chia
Lénh DIV
* Cu phap: DIV < Source >
Tuong tu nhu phép nhan < source > ¢0 2 truong hop
Truong hop 1:Néu source c¢6 do dai 8 bit thi 1énh DIV ldy noi dung thanh
ghi AX chia cho source , thuong sd ctia phép chia duoc luu trong thanh ghi AL
va du sé duoc luu trong AH
Truong hop 2 :Néu source 13 16 bit thi 1énh DIV sé& lay noi dung trong cip
thanh ghi DX : AX chia cho toan hang source , thuong sd duoc luu trong AX ,
du sb duoc luu trong DX
Vidu: Mov AX, 0234h
Mov BL , 10h
DIV BL ; AL=23h, AH =04h
Mov AX , 1234h
Mov DX, 0567h
Mov BX, 100h
DIV BX ; AX=567h,DX = 0234h
Ghi chu :
Mubdn in mot s6 >=2 ki s6 chung ta chia lién tiép nhimg sd d6 cho 10 dén
Kkhi thuong s6 =0 . Sau mdi phép chia cit du sb vao stack , Sau khi thuong s6
=0 muon inra ta lay timg gia tri trén dinh Stack dua ra man hinh.
3.2. Cac Iénh chuyén diéu khién

3.2.1. So sanh
* Cl phap: CMP < Left >, < Right >

Left : La thanh ghi hay by nhé

Right : La thanh ghi hay bd nhé hay truc hang

Vidu:
CMP AL,0Dh

* Céng dung : Dung dé so sanh giira toan hang Left va toan hang Right . Lénh
nay Assemble sé& ldy toan hang Left trir toan hang Right két qua duoc luu trong
cac co ma khong thay d6i noi dung ciia hai toan hang trén

Két qua cua phép so sanh :

1.1 Béi véi s6 khong dau :
CcO
ZF CF
Left > Right
Left = Right
Left < Right
0
1

o o
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0 1
1.2 Bbi Vi S6 Co DAu

cO

ZF OF SF

Left > Right

Left = Right

Left < Right
0 0/1 0/1
1 0 0
0 1/0 0/1
Vidu:

Mov AX , 6000h
CMP AX, -7000h
<=> 6000h - (-7000h)

3.2.2. Lénh lap
Lénh Loop :
*Claphap: Loop <Nhan>
* Cong dung : Dung dé lap vong . Néu thanh ghi CX khéc 0 thi 1énh
Loop <Nhan> s& chuyén diéu khién dén 1énh ké sau nhin va giam thanh ghi CX
di mot don vi . Néu CX=0 thi 1énh ndm phia sau I¢énh Loop <Nhan> s¢ dugc
thuec thi.
Vidu:
Mov AH, 01h
Mov CX,5
Lap :
Loop lap
Nhém Lénh Lip C6 Piéu Kién :
a. LoopE / LoopZ
Lip néu CX khac 0vaZF=1
b. LoopNE / LoopNZ < Nhén >
Lip néu CX khac 0 va ZF =0
Vidu: Viét chuong trinh nhép ttr ban phim mot chudi toi da 80 ki tu .
Sau do6 tim ki ty chitr 'a' trong chudi vira nhép vao ,
in ra két qua
Code SEGMENT
ASSUME CS: Code, DS : Code
ORG 100h
Begin :
Mov AH, 09h
Mov DX, Offset messl
Int 21h
Mov DX, Offset Maxtype
Mov AH, OAh
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Int 21h
Mov BX, Offset Len
Mov CL,[BX]
Mov CH,O0
Mov BX, Offset Buffer - 1
Mov AL,'d
Lap:
INC BX
CMP AL,[BX]
LoopNE Lap
JE thay
JMP  khong thiy
Thay:
Mov AH, 09h
Mov DX, Offset mess2
Int 21h
JMP  thoat
Khong thay :
Mov AH, 09h
Mov DX, Offset mess3
Int 21h
thoat :
Int 20h
mess3 DB ' Khong tim thiy §'
mess2 DB 'Di tim thiy §'
messl DB ' Nhap mot chudi (< 80 ) ki tyr'
Maxtype DB 81

Len DB 0

Buffer DB 81 Dup(?)
Code ENDS

END Begin

3.2.3. Lénh nhay
3.2.3.1. Lénh nhay khéng diéu kién
Cu phap : IMP < Nhan >
3.2.3.2. Lénh nhay co diéu kién ’ ,
3.2.3.2.1 Nhém Lénh Nhay Dung Cho S6 Khong Dau
LENH PIEU KIEN Y NGHIiA

JA (>) _ 3 Jump if above

JAE  (>=) é'; - 8 and CF =0 Jump if above or equal
JNA (<=) - Jump if Not above

JNAE (<) CE=1 Jump if Not above or equal
JB (<) Jump if below
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JBE (<=) CF=1lorZF=1 Jump if below or equal
JNB (>=) Jump if Not below
JNBE (>) Jump if Not below or equal

3.2.3.2.2 Nhom Lénh Nhay Dung Cho S6 C6 Dau

LENH DPIEU KIEN Y NGHIA
JG (>) Jump if greater
JGE (>=) SE=OFandZFE=0 Jump if greater or equal
NG (<=) SF = OF Jump if Not greater
JNGE (<) Jump if Not greater or equal
JL (<) SF <> OF Jump if less
JLE (<=) SF<>OForZF=1 Jump if less or equal
JNL (>=) Jump if Not less
JNLE (>) Jump if Not less or equal
3.2.3.2.3 Nhom Lénh Nhay Dung Cho Ca S6 C6 Dau Va Khong Dau
LENH PIEU KIEN Y NGHIA
JE (=) ZF=1 Jump if equal
JNE (<>) ZF=0 Jump if Not equal
JZ (=) Jump if Zero
INZ (<>) Jump if Not Zero
JC CF=1 Jump if carry
JNC CF=0 Jump if Not carry
JCXZ CX=0 Jump if CX Zero

4. Ngiin xép va cac thai tuc
- Muc tiéu: Trinh bay dwoc ngan xép;
- Viét chuwong trinh con va cdch truyén tham so cho chwong trinh
con.

4.1. Ngan xép

Poan ngin xép (stack segment) trong chuong trinh dwgce dung dé cat giir

tam thoi s6 liéu va dia chi . Trong phan ndy ching ta s& xem xét cach to chuc

stack va sir dung né dé thuc hién cac tha tuc (procedure).

Ngin xép 1 cau tric dit liéu 1 chiéu. Diéu d6 c6 nghia 1a sd liéu duoc dua

vao va lay ra khoi stack tai dau cudi cua stack theo nguyén tic LIFO ( last in

first out) . Vi tri tai d6 sé liéu duoc dua vao hay 14y ra goi 1a dinh caa ngan xép

(top of stack) .C6 thé hinh dung satck nhu mot chong dia. Pia dua vao sau cing

nam tai dinh cua chong dia. Khi ly ra, dia trén cung s& dugc lay ra truéc . Mot

chuong trinh phai danh ra mét khdi nhé cho ngan xép. Ching ta dung chi dan

.STACK 100h dé khai bao kich thudc ving stack 1a 256 bytes .

Khi chuong trinh dugc dich va nap vao bo nhé thanh ghi SS ( stack segment) s&

chua dia chi doan stack . Con SP ( stack pointer) chira dia chi dinh cua ngin xép
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. Trong khai bdo stack 100h trén ddy , SP nhan gia trj 100h . Dicu nay ¢6 nghia
la stack trong rong (empty) nhu hinh 6.1.

OFFSET
O0FO
00F2
00F4
00Fo6
00F8
OOF A
0O0OFC
OOFE
0100

SP

AX=1234 BX=35678 SP=0100

Hinh 6.1: Stack empty

Lénh PUSH
Pé thém mot tir méi vao stack chung ta ding lénh :
PUSH ngudn; duwa mot thanh ghi hoic tir nhé 16 bit vao stack
Vi du PUSH AX . Khi Iénh nay dugc thuc hién thi :
. SP giam di 2
. mot ban copy cua todn hang ngudn duoc chuyén dén dia chi SS:SP con
toan hang ngudn khong thay doi .
Lénh POP
Pé lay sé liéu tai dinh stack ra khoi stack ,chung ta ding lénh :
POP dich ; 1dy s6 liéu tai dinh stack ra dich
Dich co thé 1a 1 thanh ghi hozc tir nhé 16 bit . Vi du :
POP BX ; Lay s liéu trong stack ra thanh ghi BX .
Khi thuc hién Iénh POP :
- noi dung cua dinh stack ( dia chi SS:SP) duoc di chuyén dén dich .
- SP tang 2

4.2. Cac thi tuc
Trong c&c ngdn ngir cap cao ngudi ta dung tha tuc dé giai cac bai toan con , va
chiing ta cling lam nhu vay trong hgp ngit. Nhu vay la mot chuong trinh hop
ngit cO thé duoc xay dung bang cac thu tuc .
Mot thi tuc goi 1a thu tuc chinh s& chira ndi dung chii yéu cta chuong trinh .
Pé thuc hién mét cong viéc nao do , thu tuc chinh goi ( CALL) mét thi tuc con .
Thu tuc con ciing c6 thé goi mot thi tuc con khac .Khi mét thi tuc goi mot thu
tuc khac , diéu khién dugc chuyén téi ( controltransfer) tha tuc duoc goi va cac
lénh cua tha tuc duoc goi s& dugc thi hanh . Sau khithi hanh hét cac Iénh trong
né , thu tuc duoc goi s& tra diéu khién (return control) cho thi tuc goi n6
Cu phép cua Iénh tao mot tha tuc:

tén tha tuc PROC kiéu gei thi tuc

; cac lénh

RET
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tén thi tuc ENDP
= tén tha tuc do nguoi dung dinh nghia.
= Kkiéu goi thu tuc c6 thé 1a NEAR ( c6 thé khdng khai béo )
hoac FAR .
=  NEAR c6 nghia 1a thu tuc dugc goi ndm cung mot doan véi
thu tuc goi . FAR c6 nghia 1a thi tuc dwgc goi va thu tuc goi ndm khac doan.
= Lénh RET tra diéu khién cho thi tuc goi . Tat ca cac thu tuc
phai két thic
=  pboi RET trir thu tuc chinh .
Vi du:
Viét chuong trinh tinh tich cta 2 s6 duwong A va B bang thuat toan cong ( ADD)
va dich (SHIFT)
Thuat toan nhu sau :
Product =0
REPEAT
IFIsbofBis 1
THEN
product=product+A
END_IF
shift left A
shift right B
UNTIL B=0
Viét chuong trinh
.MODEL SMALL
STACK 100H
.CODE
MAIN PROC
: thuc hién bang DEBUG . Bat A = AX , B=BX
CALL MULTIPLY
:DX chira két qua
MOV AH,4CH
INT 21H
MAIN ENDP
MULTIPY PROC
; input : AX=A, BX=B, AX va BX c6 gié tri trong khoang 0...FFH
- output : DX= két qua
PUSH AX
PUSH BX
XOR DX,DX
REPEAT:
: Néu Isb cua B =1
TEST BX,1 ;Isb=1?
JZ END_IF ; khédng , nhay ¢én END_IF
- thi
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ADD DX,AX ; DX=DX+AX
END_IF:

SHL AX,1 ; dich trai AX 1 bit

SHR BX,1 ;dich phai BX 1 bit

: cho dén khi BX=0

IJNZ REPEAT ; néu BX chua bang 0 thi lap
POP BX ; lay lai BX

POP AX ; lay lai AX

RET ; tra diéu khién cho chwong trinh chinh
MULTIPLY ENDP

END MAIN

CAU HOI VA BAI TAP CHUONG 7
Bai 1: Giai thich cac cau 1énh sau
a/ MOV AL,5Bh

MOV BL,0ADh

ADD AL,BL

b/ MOV AX,170Fh
MOV BX,80EBh
ADD AX,BX

c/
MOV AL,41h
MOV BL,50h
CMP AL,BL

Bai 2 :Viét chuong trinh hién thi ra man hinh mot hinh chit nhat gdm céc ki tu '
*

Bai 3 :Viét chuong trinh hién thi chudi ' * * * * * * * * ' ra man hinh

Bai 4 : Viét chuong trinh hién thi ra man hinh 26 chit cai(A->Z) va c6 khoang
tring & giira

Bai 5 : Viét chuong trinh hién thi chudi " Hello , How are you " ra man hinh
Bai 6 : Viét chuong trinh hién thi ra man hinh 26 chir cai(A->Z) khdng c6
khoang tring & giira

Bai 7 : Viét chuong trinh hién thi ra man hinh chudi '012345678'

Bai 8:Viét chuong trinh hién thi ra man hinh mot hinh vudng gom céc ki ty ' * '
bén trong.

Bai 9 :Viét chuong trinh nhap vao 2 s6 va cho biét sd trudc 16n hén , nho hon
hay bang s6 sau

Bai 10 :Viét chuong trinh nhap vao mot chudi ( <=80) ki tu , Viét chuwong trinh
nhap vao mot ki ty . Cho biét ki ty vira nhap co trong chudi trude hay khong
Bai 11 : Viét chuong trinh nhap vao mdt chudi va hién thi chudi d6 ra man hinh
¢ dang chir hoa
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Bai 12 : Viét chuong trinh nhap vao mdt ki tu thuong va hién thi ki tu vira nhap
ra man hinh ¢ dang chit hoa

Bai 13 : Viét chuong trinh in ra ngdy san xuat BIOS

Bai 14 : Viét chuong trinh nhap vao 2 ki tu . Cho biét ki ty ddu 16n hon , nho
hon hay bang ki tu sau

Bail5: Viét chuong trinh dao nguoc chudi sd '12345678'

Bai 16 : Viét chuwong trinh nhap vao 3 ki tu cho biét ki ty ndo 1a ki tw 16n nhét
Bai 17 : Viét chuong trinh nhap vao 1 ki tu , cho biét ki tu d6 1a ki tu thuong
,hoa hay 1a ki ty dac biét

TAI LIEU THAM KHAO
[1]. Nguyén Pinh Viét. Kién triscc mdy tinh. Nha xuat ban Pai hoc quéc Gia
Ha Nbi. 2007.

[2]. Msc. V6 Vin Chin, Th.s. Nguyén Hong Van. Gido trinh kién triic mdy
tinh. Khoa CNTT Dai hoc can tho. 2009

[3]. Tépg Vin On, Hoang DPire Hai. Hop ngit & Ldp trinh irng dung. Nha
xuat ban lao dong-xa hgi. 2004

101



