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CHUONG I

GIOI THIEU CHUNG VE MAY TiNH PIEN TU

1.1.Sw ra doi va phat trién ciia may tinh

Trudc cong nguyén da xuét hién cac cong cu xu 1y sb dé tinh toan cac van dé
s6 hoc.

Giita thé ky 17 nha bac hoc Phap B.Pascal (1823-1662) di c6 nhiéu dong
gop trong co giGi hoa tinh toan s6 hoc. Ong d4 1am ra mot may tinh méi voi nguyén
1y méi “banh xe ring cua”. Cac banh xe ciia Pascal ¢ 10 vi tri (tir 0-9) va xép dit
ké tiép nhau. Cac may nay gitp cho viéc tinh tién dugc nhanh chong.

Tiép theo d6 nha bac hoc Puc Leibniz (1646-1716) di ché ra may tinh co
hoc ¢6 thé nhan va khai cin bac 2.

Thé ky 19: Nha bac hoc Anh C.Babbage (1791-1871) di nghi dén tu dong
hoa cac may tinh co hoc, tu dong thuc hién lién tiép cac phép tinh. May cua
Babbage can dung bang duc 15 dé xac dinh phép tinh thuc hién. Kiéu may tinh nay
dugc goi la may tinh chuong trinh ngoai (ngugc voi may tinh hién nay la may tinh
chuong trinh trong) thuc hién luén mot loat phép tinh ¢b dinh trong mét chuong
trinh. May tinh nay da c6 dit CPU, bo nhd va thiét bi vao/ra.

Trong thé chién lan thir 2, nhiéu hing va truong dai hoc & My da xay dung
cac may tinh bang role dua trén nguyén ly Babbage.

John Mauchly va hoc tro J. Presper Eckert & truong Pai hoc Pennsylvania
theo yéu cau thiét ké may tinh dé tinh duong dan. Mauchly gip Atanasoff-1941 va
str dung nguyén Iy may ABC (Atanasoff-Berry Computer, may tinh dua ra 1930) dé
phat trién va dua ra mdy tinh ENIAC (Electronic Numerical Integrator and
Calculator, nam 1943 - 1946). May tinh ENIAC duoc xay dung tir cac dén dién tir.
May nang 30 tan, trai rong trén dién tich 170 m? cong suit tiéu thu 200 kW, thuc
hién dugc 5000 phép tinh/gidy. ENIAC duoc coi 1a may tinh dién tir dau tién.

Nha toan hoc Von Neumann 13 ngudi tu van trong ché tao ENIAC da nghién
ctru may tinh ENIAC va dua ra quan ni¢ém moi.

1) Chuong trinh dugc ghi trudc vao bd nhd: Mdy tinh c6 bo nhé dé luu trir mot
chuong trinh trudc khi thuc hién va ghi két qua trung gian. Chuong trinh
duoc thuc hién theo trinh ty.

2) Ngit 1& nhanh: May ty dong r& nhanh nho cac quyét dinh logic
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Phan 16n cdc méy tinh ngay nay déu lam viéc trén nguyén 1y Von Neumann.
Tir khi ra doi dén nay, may tinh da trai qua 5 thé hé. Cac thé hé ctia may tinh
dién tir bao gobm:
1) Thé hé 1 (1951-1958): Pén dién tir chan khong
2) Thé hé 2 (1959-1964): Ban dan, Assembller, Cobol (59)
3) Thé hé 3 (1965-1970): Vi dién tir c& nho va vira (SSI, MSI)
4) Thé hé 4 (1971 dén nay): Vi dién tir ¢& 16n va siéu 16n (LSI, VLSI, MSI, GSI)
5) Thé hé 5 (1980-1990): Du an xay dung may tinh thé hé 5 véi tinh niang xur ly
song song tri tu¢ nhan tao va ngdn ngtr tv nhién. Tuy nhién du an nay khong
thanh cong nhu muc tiéu da dé ra.

1.2.Phin loai cac hé thong may tinh

1.2.1. Phén loai cac hé thong may tinh theo hiéu ning (kha ning tinh toin)

Dua trén kha nang tinh toan cia MTDT, nguoi ta chia lam 4 loai: May tinh
cd nhan (Personal Computer), Mdy tinh Mini (Minicomputer), May tinh lon
(Mainframe) va May tinh siéu 16n (Supercomputer). Cac thong sb dic trung dé danh
gi4 hiéu nang ciia may tinh la:

- Téc d6 (kha ning tinh toan)

- D3 dai cua tu xur ly

- Dung lugng bd nhé trong

- Dung lugng b nhé ngoai

a. May tinh ca nhan
May tinh ca nhan thuong 1a may tinh mdt nguoi str dung.
Vidu:
May vi tinh Pentium IV véi
- Tbéc dd duoc dic trung bé'tng tan sd cua déng hd 1,4GHz;
1,5GHz;...2,8GHz; 3,1GHz.
- Do dai tr xur 1y 32 bit.
- Dung luong bo nh¢ trong: 64MB, 128MB, 256MB,...
- Dung lugng dia ctng: 20 GB, 40 GB, 80GB...
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b. May tinh c& vira (Mini)

Mot may tinh Mini thudng c6 kha nang cho 20 — 100 nguoi dong thoi sir
dung.

May tinh Mini ¢6 hiéu ning str dung thuong gap 10 1an may tinh ca nhan.

CAu hinh ctia mot may tinh mini c6 thé duoc thé hién nhu trén hinh 1.1.

ThiOt bb @Cu cudi

Thit bb ®Cu cusi

I

Thi0t bb ®Cu cudi

My tinh mini \

E Thit bb ®Cu cudi

Thit bb Cu cudi

Hxnh 1.1:  CEu hxnh ti2u biOu cfia my

¢. M4y tinh lén

May tinh 16n 12 may tinh da nguoi stir dung. Thuong mot may tinh 16n c6 thé
ndi véi hon 100 thiét bi dau cudi.
Thong thuong may tinh 16n c6 cum xur ly:
B¢ tién xir 1y (The-Front end-Processor) 1am nhiém vu thu thap va xir 1y sd
b6 dit liéu t6i tir céc thiét bi dau cudi trude khi dua vao cho bo xir Iy chil.

B6 xir Iy chii (Host processor) 1am nhiém vy xir Iy chinh va diéu khién toan
bd hé thong.
B xur ly phu tro (The-back end-Processor) lam nhi€ém vu quan 1y tép, co s¢
dir liéu va may in.
May tinh 16n c6 kha ning tinh toan gap 10 1an may Mini.

Vi du: May tinh IBM 4381, IBM RS/400.

CAu hinh ctia mot may tinh 16n dugc thé hién nhu trén hink 1.2.
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Hinh 1.2:  Cdu hinh téu bigu clia may tnh 1én

d. M4y tinh siéu l6mn
May tinh siéu 16n cac ciu trac hudng vao ting téc do xur Iy bang cach:
- Dung linh kién nhanh hon.
- Rut ngan khoang cach giita cac linh kién.
- Kién triic may nay khac véi cac loai may mini.
- May tinh siéu 16n phai [am viéc trong phong lanh.
Vi du: May tinh Cray 5,5 tri¢u USD; Compag 200 tri¢u USD — hang ngan bd
xu ly.
May tinh siéu 16n c6 kha nang tinh toan 16n hon 10 1an may tinh 16n.
Ung dung:
- Phan tich s6 liéu dong dat
- Mo phong dong khi ciia may bay.
- Nghién ctru strc nd cta phan tng hat nhan.
- Nghién ctru mé phong, tao dang con bdo trong du bao thoi tiét.

- Kién tao nhirg mo hinh chuyén dong trong vii tru.
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1.2.2. Phén loai cic hé thong may tinh theo kién tric

Ngoai nguyén 1y mdy trinh tir (theo Von Neumann), trong giai doan gan day
con phat trién cac may tinh theo nguyén 1y song song. Theo Michael Flymn c6 thé
phan loai may tinh nhu sau:

a) Cac ki€u nguyén i xir li

Co so dé phan loai dya trén tinh don xau hay da xau cua lénh va dir liéu do Michael
Flynn dé xut. Trong d6 xau Iénh (instruction stream) 1a mot tap tuan tu cac 1énh
(instruction) dugc thuc hién béi mot CPU va xau dir liéu (data stream) 1a chudi cac
dit liéu ma xau 1énh can co. Co bdn loai kién triic nhu sau:

SISD (single instrucction stream, single data stream).

Theo nguyén 1y Von Neumann — may tinh tuan ty.

Mot thoi diém chi ¢6 mot 1énh dugc thyuc hién, tvong tu nhu khi san

Xuét 6 to, mot nguodi lam tat ca cac cong viéc.
Pay 1a mo6 hinh may tinh von Neumann, con goi 1a thiét ké kiéu may tinh néi tiép,
trong d6 chi mdt 1énh thuc hién & mdt thoi diém. SISD qui chiéu loai may serial
scalar computer. Tat ca cac may SISD st dung mot bd dém chuong trinh, PC
(Program Counter), dé tao ra qua trinh thyc hién lién tidp cac 1énh. Sau mdi 1an 1énh
lay dugc tir bo nhé, PC ty dong cap nhat gia tri méi dé cé dia chi lénh tiép theo.
(Ttc thyc hién theo tht ty lién tiép (serial order)).

MISD (multiple instruction stream, single data stream).

Nhiéu 1énh cung thao tac trén mot mang dir ligu.

Trong thuc té 1a kién trac ma sd liéu duoc dua qua mot chudi cac don
vi xu ly.

v Vi dy tuong ty ddy chuyén san xuit mdi ngudi cong nhan thyc hién

mot nhi€ém vu hodc mot tap hop nhiém vu dua trén két qua cua

nguoi trude do.

Céc kién trac dudng 6ng nhu systolic array va vector processor thudc
loai MISD

La loai kién trac voi kha nang thuc hién vai I¢nh thao tac trén mot xau dir liéu. Cach
t6 chtre kiéu méy nay nhu thé nao: c6 hai cach dién dat.

- Xem xét mot 16p cac may tinh, trong do cac don vi xur li ri€éng biét nhan cac
1€nh riéng biét thao tac trén cung mot dir li¢u. Pay Ia loai may thach thirc cac nha
kién trac may tinh, va chua c6 may nao loai ndy trong thuc té.
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- C6 thé xem xét khac nhu sau: d6 1a 16p cac may tinh, trong d6 dir ligu di
qua lién tiép cac don vi xtr li. Céac may tinh kién trac kiéu dudng dng (pipelined),
hay céc bo xir 1i vector, thudc 16p may nay: Xt 1i vector 1a thyc hién qua céc tang,
moi ting thuc hién mot chirc ning xac dinh va tao ra mot két qua trung gian. Li do
dé néi kiéu kién triic nay 1a MISD vi rang cac thanh phan cta mdt vector dugc nhin
nhan, thudc vao cing mot dir liéu, va tit ca cac tang biéu dién da 1énh ap dung cho
vector d6. (Vi du: day chuyén lap rap...)

SIMD ( single instuction stream, multiple data stream).
Chi mdt biéu Iénh giong nhau xtr Iy nhi€u so6 liéu dong tho.

Mot don vi diéu khién khoi dong nhiéu don vi xir 1y, twong tw nhu MISD hd
trg xu 1y vector. Mbi mot phﬁn tor cua vector dugc dua vao don vi xur ly

riéng dé thuc hién dong thoi.

Tuong tu nhu trong day chuyén san xuat 6 to, nhi€éu cong nhan cung lam
mot s6 cong viéc. Mdi cong nhan tu xay dung 6 to bang cach cung thyc hién
mot nhiém vy giong nhau tai mét thoi diém.

Vi du tinh luong cho 1.000 nguoi thi may SISD phai thuc hién 1.000 vong
13p, con trén may SIMD c6 thé thyc hién song song 1.000 dong sb liéu .

Mot 1énh don duoc sir dung dé xir 1i nhidu dir liéu dong thoi. Trong loai may nay,
mdt don vi diéu khién kich hoat nhiéu don vu xt li riéng bi¢t. SIMD ho trg xtr li
vector nhu ndi trén: gan cac thanh phan cua vector cho timg don vi xir li riéng biét
dé cac don vi nay tinh toan dong thoi. Vi du tinh luong theo gid cho 1000 nguoi
lam:

- trén may SISD: cam lam 1000 l4n tudn ty ;

- trén may SIMD: thyc hién song song ddng thoi trén 1000 xau xir liéu khac
nhau ( mdi tinh toan cho mot lao dong).
(vidu: Nhiéu lao dong lam cung mdt viéc nhu nhau déng tho1, sau khi xong vigce,
ho nhén cong viéc mdi)

MIMD ( multiple instruction stream, multiple data stream).
May c6 nhiéu don vi xtr Iy — nhi€u 1énh khéc nhau dugc dung dé xtr 1y nhiéu
s6 liéu dong thoi. Pay 1a may phiic tap nhat nhung cling hira hen nhit dé dat
duoc két qua thong qua xtr Iy twong tranh.

Tuong ty nhu trong diy chuyén san xuat 6 t6, moi ngudi cong nhan ty xay
dung 6 t6 mot cach ddc 1ap theo tap hop cac 1€nh ri€éng cia minh.
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La loai may c6 nhiéu don vi xir li, nhiéu 1énh dung dé xtr li nhiéu dit liéu dong thoi.
Loai mdy nay phtc tap nhat, tinh dong thoi ¢ ddy 1a vi khong chi cac bo xtr 1i hoat
dong ddng thdi, ma nhiéu chuong trinh (tién trinh) duogc thyc hién trong cting mot
khung thoi gian. (Vi du: Mdi ngudi khong lam  cing mot viéc dong thoi, ma thuc
hién doc lap tap céc chi thi cho ri€ng ho).

b. Cac kiéu may tinh

Tuy nhién cho t6i ngay nay cach phan loai trén chi ¢ mirc do twong d6i. Thyc té
kién triic may mang mau sac pha tron. Hinh sau cho thdy cach phan loai cac kién
trac xtr 1i thuong thiy:

— Muliprocessor

——— Mulicomputer
— MIMD

L Mulf-muliprocessor

—Data floww maching

—— SIMD Anay processor

Processing NS T Pipelined vector processor
architectures

— Systolicamay

MIMD-SIMD machine
. |

MIMD-SISD machine

——  Atificial ngural network

Special ]
purpose ——— Fuzylogic processor

1. Enultiprocessvor: Lévm(f)t may song song v&i nhiéu CPU , chia sé bo nhé hé théng.
Moi CPU c6 thé 1ap dé chay mét phan cia mot chuong trinh, hay chay mét chuong
trinh khac vdi chuong trinh chay trén CPU khac. M6 hinh sau:
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Interconnection network (IN)

[ ﬂ

Mm modul bd nhg, P1,...Pn CPU. manh két ndi bén trong (IN)
két n61 moi CPU v61 mot tap cac modul by nhé. DE chuyén data
gitra hai CPU, mot trinh ty chuyén data phai dugc 1ap trinh de thuc
hién.

2.mulicomputer: La mot may song song, trong d6 méi CPU c6 mdt bo nhé riéng
biét, trong khi d6 bd nhd chinh phéan phéi riéng phan cho timg CPU. Pic diém la
cac CPU khong thé truy nhap vao bd nhd cua nhau. Py 1a sy phan biét co ban véi
may da xu li néi trude do.

Interconnection network (IN)

PN P2 PNs
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Trong hinh, mdi nit (PNs) co CPU Pn va Mn riéng biét. NI la mang két néi.
Data s€ dugc cac Iénh chuyén chuyén tir PN nay dén PN kia c6 két noi voi no. Neu
chuyén data t61 mot PN khong két noi, thi data phai di qua mot PN trung gian.

3. Multi-multiprocessor: La phdi hop cta hai kiéu cau triic trén (multiprocessor,
va mulicompute), trong d6 moi mot nut 1a mdt da xur i (multiprocessor).

4.Data flow machine: La loai kién tric, trong d6 mot Iénh san sang thuc hién khi
data cho cic toan hang (operand) ctia 1énh da san sang. Data goi 1a san c¢6 1a do két
qua két qua thuc hién 1énh trude d6 va chuyén data d6 cho cac toan hang cta 1énh
dang doi. V&i cach thuc nhu vay, kién trac tao ra luéng dit liéu. O day ta théiy khong
can c6 bo dém chuong trinh nhu trong mé hinh von Neumann.

Cac 1énh ludng dir liéu 1a ty chira dung trong ban than 1énh, ¢ nghia 14 1énh
khong qui chiéu vao bd nhé chinh, ma mang theo cac gia tri cta bién trong ban than
1énh. Trong kién trac nay viéc thuc hién mot Iénh khong tac dong dén cac lénh khac
dang sdn sang thuc hién. Nhu vay s€ co nhiéu 1énh dang san sang c6 thé duogc thuc
hién dong thoi va két qua 1a 6 tiém ning tinh toan dong thoi rét cao.

OR0

9

&D

&D

Mang Mang
phén frong

phoi fai
1&D

Du'iu e Lenh vadu ieubo o Lenh
qua) du lieu

Lénh va céc toan hang duogc gitt trong bo nhd 1énh va data (I&D). Mot khi 1énh san
sang thuc hién, 1énh duoc gdi dén mot trong cac thanh phan xir 1i (PE) qua mang
phan phoi IN. Mdi PE 1a mot CPU véi bo nhd riéng han ché. Khi thyuc hién lénh ,
PE tinh toan va gdi két qua toi mang dich (IN) dén dich nhan data..
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5. Array processor. (Xu li da chiéu):

Bao gém mdt tip cac nat xu 1i (PNs) va mot bd xur 1i vo hudng (scalar CPU) lam
viéc duéi su kiém soat ciia don vi xir li trung tdm (Control Unit CU). CU tim cac
Iénh trong bd nhd, giai ma Iénh va goi cac 1énh do cho CPU vo6 hudng hay cho céac
nat phy thudc vao kiéu 1énh. Néu 1a 1énh vo hudng, thi chuyén cho CPU vé huéng,
con thi chuyén cho tat ca cac nat PNs. Cac PN thyc hién cing mot 1énh dong thoi
trén cac dir li¢u khac nhau da co6 trong bd nhé cia nd. Nhu vay xur li da chiéu chi
can mot chuong trinh (mdt code) cho tat ca cac nat , khong can nhan ban chuong
trinh cho mdi nut.

Y twong ding sau xtr 1i da chiéu 13 dé khai thac tinh song song trong tap dir
liéu d4 cho, chir khong phai dé thyc hién song song trinh ty cta thyc hién 1énh. Tinh
toan song song thyuc hién bang cach gan cho mdi CPU téi mot phan dir liéu. Néu
data 13 vector, thi data d6 don gian 13 mot thanh phan vector. Xir 1i da chiéu ting
cuong hiéu ning bang cach thao tac tat ca cac phan dir liéu (d3 gan cho mdi CPU)
ddng thoi. Cac phép toan sb hoc, logic déu c6 thé thyuc hién trén vector, nén xtr li da
chiéu con goi 1a xur 1i vector.

N CPUvohuong

Lenh
vector
CU-Don vi

déu knin

PNs nt

¢ Duliey lenhtubonho

B3 hochinh

6. Pipelined vector procesor (Xir li vector kiéu dwong 6ng) La kha ning xir 1i cac
toan hang vector ( chudi cac data lién tuc) c6 hiéu qua cao. D6 1a diém khac biét vai
xtr 1i da chiéu: da chiéu duoc diéu khién bang l1énh (1énh kiéu vector), con xur li
vector kiéu duong 6ng lai duoc diéu khién boi chudi dit liéu lién tuc.
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CPU vohuong

Lenh vector

CU-Donvi
iy khién

Pie Pie Pie

Duley lenh tubonho

Trong kién trac nay c6 hai CPU chinh: m¢t CPU vo6 hudng, va mot CPU
vector. Ca hai nhan 1énh tir CU. CPU vector kiém soat thuc hién cac 1énh vector
bang cac 6ng dan, con CPU v6 hudng thuc hién 1énh nhu cac CPU thong thudng.
CU léy 1€nh tir bo nho, gidi ma 1énh va tuy loai 1énh s€ chuyén cho cac CPU.

7. Systolic array: Bao g6m s6 luong 16n cac thanh phén xtr 1i gibng nhu nhau
(processing elemtne PE). Mbi PE c6 bd nh¢ gioet han, va dé khong gidi han sd PE,
moi PE chie duoc nbi dén cac lang giéng ciia n6 béi mang IN. Nhu vay ta nhan thay
cach ndi gidng kién trac duong 6ng, vi du nhu & truong tuyén tinh hay truong hai
chiéu. Trong hé théng nay, cac dir liéu hay cac két qua timg phan di qua cac PE
trong thoi gian thyc hién cia mot vai chu ki xu li. O mbi chu ki, mét sé PE thuc
hién mot s6 cac thao tac nhu sanhu (vi du nhu nhén hay chia) trén cac dir liu cua
cac PE d0, va goi cac két qua timg phan t6i cac PE lang giéng.
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o¢
o%

Daura

8. Hybrid architecture: La két hop cac dic thu cia cac kién tric khac nhau dé tao
ra hiéu ning tot nhat cho tinh toan song song. C6 hai kiéu tinh toan song song:

- kiém soat song song: hai hay nhiéu tinh toan (operatons) thuc hién dong
thoi trén cac CPU khac nhau;

- dir li¢u song song: cung mot tinh todn thyc hién trén cac phr:in cua dir li€u
bdi nhiéu CPU dong thoi.

MIMD 14 mé hinh li twéng cua kiém soat song song,né thich hop cho bai
toan can nhiéu tinh toan khac nhau thuc hién déng thoi trén mot dir li€u tach biét.
May SIMD thich hop cho xué 1i xir 1i s6 liéu song song, thich hop cho bai toan kiéu
cung mot thao tac xir li ddng thoi trén cac phan khac nhau cua mét dir lidu. SIMD
hé trg xir li vector qua thiét ké duong dng.

Trong thuc t& xur 1i dit liéu song song 14 rat 16n, vi qua trinh d6 ti 1& v6i luong
dir liu dua vao tinh toan. Tuy nhién khong phai lic nao giai phap nay cling thanh
cong, do do can str dung ph01 hop ca hai cach ndi trén. Vi dy, mot s6 ung dung chay
t6t khi chia chia nhé dé mdi phan cta ung dung dung xir 1i dit liéu song song, trong
khi tit ca cic phan lai chay theo kiéu kiém si\o4t song song theo kién truc 6ng. Mot
nhoém cac CPU lay dit liéu, thuc hién cac tinh toan ban dau, sau d6 chuyén két qua
cho nhosm thtr hai, va nhom hai tinh toan, chuyén tiép ... cho téi khi c6 két qua
cubi. Cac may két hop ca hai MIMD va SIMD, cho hiéu quéa dang ghi nhan.

Dau vao

"
Q¢

9. Cac thiét bj dic biét

9.1 Mang neuron nhan tao (Artificial neural network (ANN)): Dugc
xay dung tir vo sb cac thanh phan tinh toan hoat dong song song, c6 kha ning hoc
va tu thich nghi véi sy thay d6i ciia méi truong tinh todn va duwong dau véi hon
loan. Céu tric mang neuron nhan tao htra hen giai quyét dugc cac van dé ma may
von Neumann kho c6 thé thyc hién dugc (vi du nhu mé phong théng tin tu nhién,
nhan dang miu gene, ... nhimg vin dé can c6 ning luc tinh toan kiéu con ngudi
moi thuc hién dugc).
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Dau veo Daura

Mobi mot PE bat chude mot vai dic tinh ciia neuron sinh hoc, ching c6 mot
tap cac dau vao, va mot hay vai dau ra. M01 dau vao duoc gan mot trong luong sd.
Trong luong nay tuong tu nhu nong do tiép hop (synaptic strength) cua neuron sinh
hoc. Tat ca cac dau vao ciia mdi PE duge boi 1én bang trong lwong va sau do cong
lai dé x4c dinh muc hoat dong cua neuron. Mot murec hoat dong 1a mot chirc nang,
goi la chirc nang hoat dong, duoc dung dé tao mot dau ra (tin hiéu ra). Pau ra cta
mot 16p 1a dau vao cua 16p tiép theo, va tai d6 chung dugc cong lai, danh gia, tao
dau ra. Qua trinh nay di qua toan mang neuron dé tim dugc mot quyét dinh cudi
cung nao do.

Khong gidng nhu von Neumann, trong d6 thanh phan co ban 1a CPU, ANN
1a kién trac két ndi (mang neuron) gitta cac PE. Vi mot bai toan cho trude, ta can
xéac dinh gia tri chinh xac cho cac trong luong dé mang c6 thé thuc hién cac tinh
toan can thiét. Thong thuong viée xac dinh gid tri duoc tién hanh bang phwong phap
diéu chinh twong tac cia trong luong theo hudéng cai thién hiéu ning cta mang
neuron. Luat diéu chinh trong luong goi 1a luat hoc (learning rule) va toan bo qua
trinh dé c6 duoc gia tri chinh xac cua trong lwong goi 13 qua trinh hoc (learning).

9.2 Logic mo (Fuzzy logic processor): la cac nguyén i hinh thuc cua
1ap luan gan dung. Trong khi trudc day ta cé 1ap luan hai gia tri (true va false).
Logic mo nd lyc giai quyét hiéu qua voi tinh phirc tap cua qua trinh nhén thirc cua
con ngudi, va nd vuot qua mot sb cac phién phirc phdi hop véi logic nhi nguyén cb
dién khoéng thé phan anh dwoc qua trinh nhan thie thuc cia con ngudi. Tuy cac
phan mém phat trién trén logic md mang lai mot s két qua td cho vai tmg dung, thi
cac tng dung hiéu ning cao dang can cac bo xur 1i logic md chuyén dung.

1.2.2. Processor performance

The performance of the processor, which can be considered as the central nervous
system of the units that compose the computer system, is measured using the
number of instructions that can be executedd in a unit of time as an index. These
indexes are indicated below.

(1) MIPS
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MIPS is an acronym of Million Instructions Per Second, and indicates in million
units the number of instructions that can be executed in one second. In other words,
a 1 MIPS processor is a processor that can execute one million instructions per
second. Basically, the larger the number of instructions that can be executed, the
higher the value. The term MIPS is mainly used to indicate the performance of
processors of high end mainframe computers. However, it is meaningless to use this
index to compare processors of

different types of machines that execute different instruction contents.

(3) FLOP
Floating operation
(3) Clock

In order to set the pace in which the micro-instructions, which are basic operations,
are executed, the processor has a click inside. A quartz crystal oscillator that pulses
in regular intervals when electrical current passes through is sued in this clock. The
time taken for this oscillator to pulse once (one cycle) is called click, The basic
operations of the processor are performed according to this clock. The number of
clocks varies according to the instruction.

The clock reciprocal number is called clock frequency. Clock frequency is used as
an index to measure the performance of a personal computer.

E_;:EI:I'I_EJE Performance of a processor with a clock frequency of 500 MHz
500 MHz = 500 x 10% Hz = 500,000,000 Hz (times/second); 500 hundred million pulses per
second
l

0.5%10° =2x 10°% = 2 nano (seconds/times); | pulse for every 2 nanoseconds

(4) CPI (Cycles Per Instruction)

A CPI is the number of clocks required to execute instruction This index indirectly
indicates the execution time of one instruction
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1.3. M4y tinh mau
May tinh di¢n tir don gian dugc mo ta dudi cac mire do khac nhau:
1 - So d6 khoi
2 — So db kién trac
3 — So d6 van chuyén giira cac thanh ghi
4 — So @6 mach logic bac thap

5 — So dd cac mach dién tur

1.3.1. So dé khéi ciia mdy tinh méu

May tinh mau (hinh 1.3 va hinh 1.4) nay dugc mo phong theo mot may tinh
clia truong dai hoc Virginia Technology nham muc dich trang bi nhitng khai niém
co ban ban dau dé nhiap mén vao ciu trac may tinh.

| ALU |
NN A A S |
- 1) CONSOLE
| — L
OUTPUT l 7
MEM

Hinh 1.3: 8¢ dd khdicla may dhh mio
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B NHO (MEMORY) BO BIAU KHIAN (CU)
Qag fu:
oal D <
002 WE 3 E:I‘_ +1
¥
o] ® | CONSOLE
“| MAR
e—| LIDE e L&Y :’g‘
i
[=] g
ALU
2]
999 ! T
INFUT —+(5)«
QUTPUT [«

Hinh 1.4: o dd khdi cha may tinh méu

May tinh mau cé cac dic diém sau:
- DPon gian
- May lam viéc voi hé 10
- Dung lugng bo nhé nho

Tap 1énh han ché

a. By nho
B6 nhé cia may tinh mau duoc thé hién trén hink 1.5.

- Bo nhd ¢6 1000 6 nhd.

- Dija chi tir 000-999 (nhu vay dia chi c6 3 chir sd)

- MBJi 6 nhé c6 kha nang luu trit duge 5 chit s6

- C¢ hai thanh ghi lién quan t&i bo nhd

MAR (Memory address register) c6 3 chit s6 chita dia chi ciia 6 nhé can truy
nhap.

MDR (Memory date-register) ¢6 5 chit sé chta sb lidu ctia 6 nhd c6 dia chi ¢
MAR trong phép truy nhap.
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B3 nhé
000 L]
001
002 19|20
MAR >
MOR >
999

Hinh 1.5: B& nhé cfa may tinh mau

- C6 2 1énh dé truy nhap bd nhé
Lénh doc 6 nho
DPé doc mot 6 nhd, may CU dua dia chi ctia 6 nho can doc vao thanh ghi MAR
(Vidu: 002 -~ MAR)

CU ra 1énh doc — READ (RD)

No6i dung cta 6 nhd c6 dia chi & MAR dugc dua ra thanh ghi MDR (Vi du:
19920 - MDR)
Noi dung cua 6 nhd khong thay dbi.

Lénh ghi vao 6 nho

bé ghi vao mét 6 nhd, CU dua dia chi ctia 6 nhd can ghi vao thanh ghi MAR
(Vidu: 002 -~ MAR)

CU dua s liéu vao thanh ghi MDR (Vi du: 20001 — MDR)

CU ra Iénh ghi - WRITE (WR)

Noi dung cua thanh ghi MDR dugc chuyén vao 6 nhé c6 dja chi @ MDR.
. Pon vi diéu khién

Trong may tinh mau don vi di€u khién gom:
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- Thanh dém chuong trinh PC (Program counter) chia dia chi cia lénh s&
duge thuc hién. PC chita duoc 3 chit s6 000-999.

- Thanh ghi lénh IR (Instruction register) chira 1énh dang thuc hién.
Do dai cua thanh ghi 13 5 chit s:

OP operand

Trong do6, 2 chit s6 dau chira ma 1énh, 3 chir sb sau chira dja chi cua s liéu
hay s0 li¢u tham gia phép tinh.
MGdi khi thyc hién xong 1 1énh hay 1 phan cta 1énh noi dung cia PC thay doi
theo 2 cach theo trinh tu hoac ré nhanh.
Theo trinh tu
PC —~ (PC)+1
RE& nhanh
PC — operand (IR,.4)

- B¢ giai ma lénh ID (Instruction Decoder) giai ma lénh dé nhan biét 1énh s&
phai lam gi.

- Bé tao tin hiéu diéu khién (RD, WR) sinh ra céc tin hiéu dé diéu khién cac
bd phan trong may tinh va cac thiét bi ngoai vi nham thuc hién Iénh da duoc
giai ma.

¢. Pon vi sé hoc
Pon vi sb hoc gém:

- ACC (Accumulator) 1a thanh ghi chira 1 toan hang khi ALU thyc hién phép
tinh va chira két qua sau khi thuc hién

- ALU thuc hién cac phép tinh cong trir s hoc c¢6 dau, Flag Register.

- Thanh ghi co co6 3 co:

+ Co ZF = 1 néu sau khi thue hién phép tinh (ACC) = 0, nguoc lai ZF =0

+ CO SF (negative) = 1 néu sau khi thyc hién phép tinh két qua am. Nguoc
lai SF=0

+ Co OF (overflow): co tran
d. Thiét bi vio ra
- Thiét bi vao: May vao bia co dia chi 000

- Thiét bi ra: May duc bia c6 dia chi 000
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e. Ban diéu khién Console
- Cho phép dua s6 liéu vao ACC va b nhé bang tay (store)
- Khéi dong chuong trinh (Start)
- Dung chuong trinh (Stop)
- Hién thi két qua bang dén led

1.3.2. Hoat déng ciia mdy tinh méu
a. Tdp l¢énh ciia mdy tinh méu

- May tinh mau c6 13 1énh.
- Lénh c6 d6 dai 5 chit sb chia lam 2 phﬁn:
+ M3 1énh OP (operation code) (2 chit sd).
OP cho biét may can lam gi thyc hién phép tinh nao.
+ Toan hang operand (operation address) (3 chit s).
Operand cho biét dia chi 6 nhé chira s6 liéu hay s6 lidu truc tiép tham gia
phép tinh.

- Sau day la cac 1énh chu yéu cua may tinh mau:

Ma Ma Cac thao tac Y nghia
ngir may
STOP 00 |PC - (M) Dung may
LOAD 01 | ACC « (M) Nap ndi dung cua 6 nhd vao ACC
STORE | 02 |M « (ACC) Luu nd1 dung ACC vao 6 nhé

ADD 05 | ACC ~ (ACC)+ (M) Cong ndi dung cua 6 nhé voi noi
dung ACC va két qua giit 6 ACC
SUB 06 | ACC ~ (ACC)- (M) Trir ndi dung ACC di ndi dung
ctia 6 nho, két qua gitr & ACC

JMP 07 |PC « (IRys) Nhay khong diéu kién
V4 08 |PC —(IR.s)néuZF=1 |Nhay néukétqua phép tinh1a 0
PC —(PC)+1 néuzZF=0 | (ACC)=0
JS 09 |PC —(IR,4)néuSF=1 |Nhay néu két qua phép tinh Aam
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PC —(PC)+1 néu SF =0
JO 10 | PC <(IR.s) néu OF =1 | Nhay néu két qua phép tinh tran
PC —(PC)+1 néu OF=0
IN 12 | ACC « bia DPoc mot s6 ¢6 5 chir s6 vao ACC
OouT 13| duc bia ~(ACC) Dua ndi dung cua ACC ra may duc
bia

Ghi chu: Céc 1€nh 03,04,11 khong dung ¢ day.

b. Chu ky Iénh
Qua trinh nhan va thyuc hién Iénh goi 1a chu ky 1€nh.
M&i chu ky 1énh bao gom nhiéu chu ky may.
Mot chu ky may bao gdm nhiéu nhip.
Mot chu ky 1énh mdy tinh mau thuc hién cac cong viéc sau:
1. Nhén Iénh tir b0 nhd
2. Thuc hién Iénh
3. Thay doi noi dung cua thanh ghi PC
Budc 1 1a gidng nhau cho tit ca cac 1énh.
Mo ta hoat dong cua cac lénh
e Céc l1énh chuyén sb liéu bao gdm Iénh nap (LOAD) va lénh luu
(STORE).
e Céc lénh s hoc gdm 1énh cong (ADD) va Iénh trir (SUB).
Vi du: Qua trinh thyc hién 1énh cong (ADD)
Gia st (PC) = 050; (050) = 05063; (063) = 20000, (ACC)=01560
1. CU doc 6 nhd 050
050 - MAR
ra lénh READ
05063 - MDR
2. CU chuyén noi dung cta thanh ghi MDR sang IR
05063 - IR
3. CU gidi ma 1énh, nhan biét ma 05 1a 1énh cong ndi dung 6 nhd 063 va ACC
4. CU doc 6 nho 063
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063 — MAR (dua ndi dung cua (IR»4) vao MAR)
ra lénh READ
20000 - MDR
5. CU yéu ciu ALU thyc hién cong ndi dung cua ACC véi ndi dung cia MDR
- TR. (ACC - TR, MDR - ACC)
6. Thuc hién phép cong (ACC) voi (TR)
01560 + 20000 = 21560
(ACC) =21560
7. CU tang ndi dung cua PC thém 1
(PC)=050+1=051
* Céc lénh diéu khién chuong trinh
Mot chuong trinh duoc dit trong bd nhé dudi dang mot chudi cac 1énh c6 dia
chi lién tiép nhau . Khi mot 1énh da dugc nhan vao CPU va thuc hi¢n thi ndi dung

ctia thanh dém chuong trinh PC s& thay d6i cho phép thuc hién tiép chuwong trinh.
Co 2 truong hop:
Trudng hop thyuc hién 1énh ké tiép theo thi:
PC ~ (PC)+1
Trudng hop 1& nhanh thi ni dung ciia PC duoc thay thé bang toan hang
trong lénh
PC ~ operand .
Céc 1énh r& nhanh c6 kha ning thay doi tht tu ting 1énh. Trong may tinh mau
- Lénh JMP 1a 1énh nhay khong diéu kién.
- LénhJZ, JS, JO 1a cac 1énh nhay c6 diéu kién.
Vi du: 1énh JMP (73) = 07 080 (Hinh 1.6)
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073
074
075
076
077
078
079
080

01 100

AV VIV VIV RN AN

Zic lénh thite hign lign tép

nhau

73 or 00

o1a G é 1
075 /

076 /

077 /

078 /

079 <
080

Sau khi thite hidn lBnh & &
nhé 73 Iinh Gep theo 3 B
& nhd 080 (nhay khéng digo

Cat=1al

073

03 00

B =0

F=1

075

076

o7

073

o7

080 7‘
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Thifc hién phép

O 080
Y N

PC « 080 PC e (PC)+1

(FC) =080 (PC)=T4

l

Hinh 1.6: Lénh nhay khéng didu kién

e (Caclénh /vaora
Céc 1énh vao/ra thuc hién trao ddi sd liéu gitra CPU va thiét bi ngoai vi.

Lénh vao so liéu

12 X X X

mi lénh  dia chi thiét bi vao

Dia chi cua thiét bi vao 1a 000
Chu ky I¢énh cta Iénh IN
Gia sir (PC) = 100; (100) = 12000; s6 liéu vao 10101
1. CU doc 6 nhé 100
100 - MAR
ra Iénh READ
12000 - MDR
2. (MDR) ~ (IR)
(IR) = 12000

3. CU giai ma Iénh, nhan biét 12 14 1énh nhan sé liéu tir thiét bi vao.
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4. CU doc ctra vao 000
10101 - ACC

5. (PC) « (PC)+1

Lénh ra so lieu

13 XXX

Dia chi cua thiét bi ra 1a 000

c. Ldp trinh bﬁng ngon ngir mdy
Déi v6i mot chuong trinh, trong bo nhé gdm 2 vang luu trir:
- Vung luu trir chuong trinh
- Vung luu trir dir licu
Ta tim thiy su hoat dong ctia may qua vi du cu thé sau (hinh 1.7):
Poc 2 sd thap phan ava b tu thiét bi vao va xép theo thir tu tir bé dén 16n vao
cac 0 nhd 300 va 301
Chuong trinh luu trit trong bo nhé bat dau ¢ dia chi 100

S liéu luu trir trong bo nhé bit dau ¢ dia chi 300

doc a, lwew & 300
doc b, L & 301

ddichdavab

h J

Stop

Hinh 1.7: Liyu dd thuit toan
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Chuong trinh dudi dang ma may:

DPia chi Ma may Ma ngir Ghi chua
100 12000 [IN 000 doc a
101 02300 STORE 300 | luu vao 6 nhd 300
102 12000 | IN 000 doc b
103 02301 STORE 301 | luu s b vao 6 nhé 301
104 06300 SUB 300 b-a
105 09107 JS nhay dén 6 nhé * néu am (tic 1a b<a)
106 00000 STOP dimg may néua<b
107 01300 [LOAD 300 |napavaoACC
108 02400 STORE 400 |lwuavao 310
109 01301 LOAD 300 nap b vao ACC
110 02300 STORE 300 | luu b vao 300
111 01400 LOAD 400 |napavaoACC
112 02301 STORE 301 |Iluua vao 301
113 07106 JMP 106 nhay vé dimg

MGt s6 khdi ni¢m chung:

1.3.3.

Tat ca nhiing gi mang tinh chét vat liéu trong may tinh goi la phan cing
(Hardward).

Tat ca nhitng gi mang tinh chit phi vét liéu goi 1a phan mém (Software).
Chuong trinh diéu khién phan ctmg nap trong mach ROM goi 1a Firmware.
Ngon ngit may: CPU chi hiéu cac 1énh cta ngdn ngit may. Do 1a chudi cac
sO nhi phan.

Hop ngit ding ky hiéu dé biéu dién 1énh, thanh ghi va 6 nhd.

Ngon nglr may va hop ngit 1a dac trung cho tirng ho may.

Ngbn ngir bic cao cho phép ngudi lap trinh viét chuong trinh giéng vin ban
cua ngdn ngir ty nhién, c6 thé chuyén doi gitra cac ho may.

Twr cach nhién cua ngyoi st dung hé di€u hanh 1a cach t6 chire, diéu khién
cac bo phan (phan cing va phan mém) cia may tinh hop ly dé tao ra céc
dich vu c6 hiéu qua.

Céu triic Bus ciia MTDT

BUS dia chi

BUS sb liéu
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- BUS diéu khién

- ROM (Read Only Memory)

- RAM (Random Acces Memory)

Qua phan tich hoat dong ctia may tinh don gian ta thiy cac khdi bén trong

CPU va bén ngoai may tinh dugc két ndi bang tap hop tin cac tin hiéu goi 1a BUS
hé thdng (System Bus). T4t ca cac tin hiéu mang cac bit dia chi goi 1a BUS dia chi
(BUS d/c) (Address Bus). T4t ca cac tin hiéu mang cac bit s6 liéu goi 1a BUS s6 liéu
(BUS s/1) (Data Bus). Tt ca tin hiéu diéu khién goi 1a BUS diéu khién (BUS d/k)
(Control Bus).
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CHUONG 11
XU LY SO LIEU, BIEU DIEN THONG TIN VA

LENH TRONG MAY TiNH DPIEN TU

Chung ta da biét may tinh dién tir thuc hién cac lénh dé xur 1y cac s liéu.
Lénh va sd liéu duoc biéu dién bsi chudi cac bit nhi phan.

2.1. Hé thong sd

a. Dang tong quat ciia hé nhi phan
N=a,,2"" +a,,2" .. +a,;2' + a
Trong d0 ao, a1, as,...,ap2 , .1 ¢6 gid tri 1 hay 0 1a hé s6, p co gia tri 1a s6 nguyén, 2
la co so.
Vi du: s6 1101b
1.2°+1.22+02'+1.2°
8 +4 +0 +1=13
Tur khai niém bit ta ¢6 mot sé khai niém sau:
- Tb hop cua 4 bit goi 13 nibble
- Tb hop cua 8 bit goi 13 byte
- T6 hop cua 2 byte trd thanh ti.
- T6 hop cua 4 byte tro thanh tir dup
- T6 hop cua 8 byte tro thanh tir kép
- VXL (Bo vi xtr Iy) xir 1y s6 liéu c6 d6 dai 1 byte goi 1a VXL 8 bit.
- VXL xtr 1y s6 lidu c6 d6 dai 2 bytes (Word) goi 1a VXL 16 bit
- VXL xtr 1y s6 liéu c6 d6 dai 4 bytes (Double Word) goi 1a VXL 32 bit
- VXL xtr Iy s6 liéu c6 do dai 8 bytes (Quad Word) goi 1a VXL 64 bit.

b. Chuyén doi sé tir thdp phan sang nhi phéin va nhi phan sang thép phén

Mudn chuyén mét sb thap phan sang s6 nhi phan ta chuyén doi phan nguyén
va phan thap phén riéng. Thuit toan chuyén ddi rat ra tir dang tong quat cta sb nhi
phan.

Vi dy: chuyén dbi s6 thap phan 125,625
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Ta thyc hién chuyén riéng phan nguyén va phan 1¢.
* Phép chuyén d6i s6 thap phan sang s6 nhi phan
Quy tic chuyén phan nguyén:
- Lay sb can chuyén chia cho 2 va ghi nhé phén du.
Lay thuwong ctia phép chia trén chia cho 2 va ghi nhd phéan du.

- Lam nhu vay cho t6i khi dugc thuong bang 0.
Lay day cac s6 du theo trinh tr dao nguoc ta dugc sé nhi phan can tim.
Vidu:

125 |2
162 E 120

0.2'

2 1.2?

1.2°
132 1.2¢
L2 1.2°

10 1.2°

Két qua 125=1111101b
Ouy tic chuyén doi phan thdap phan:
- Lay phan thap phan can chuyén nhéan 2, ghi phan nhé phan nguyén
- Lay phén thap phan cua tich nhan 2, ghi nhd phan nguyén cua tich
- Lam nhu vay cho téi khi dugc tich chin 1a 1

- Lay ddy cac phan nguyén cua tich theo chiéu thuan ta dwgc sé nhi phan cua

phan thap phan can tim

Vidu: 0,625x2 = 1,250 1.2°
0,250 x2 = 0,500 0.2
0,500 x2 = 1,000 1.2°

Két qua 0,625 =0,101b
Vay 125,625 =1111101,101b

 Phép chuyén d6i hé nhi phan sang thip phan

Quy tdc rit ra tir dang tong qudat ciia sé nhi phdn

Mudn chuyén sb nhi phan sang thap phan ta tinh cac gia tri 2' twong (mg véi

cac chir s6 khac 0 thi i ciia s6 nhi phan.
Cong cac sb tinh duoc cho ta két qua sd thap phan can tim.
Vidu: 110101,1101 =1.2°+1.2*+ 1.2+ 1.2°+ 1.2+ 1.27 + 1.2*
=32 +16+ 4 + 1 +05+ 0,25+0,0625
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= 53,8125

c. Hé mwoi sau ( Haxa decimal)

Néu dung s6 nhi phan dé biéu dién sb co gia tr1 16n ta s€ thu duoc s6 nhi
phan quéa dai. Trong thuc té ngudi ta dung nhém 4 bit nhi phan thanh 1 sé hé muoi
sau. Dé phan biét voi hé khac thém chir H hay h vao sau sb.

0000 0 1000 8
0001 1 1001 9
0010 2 1010 A
0100 3 1011 B
0011 4 1100 C
0101 5 1101 D
0110 6 1110 E
0111 7 1111 F

Vidy: 1110 1011 1100 0011 b=EBC3h
d. Biéu dién so nguyén

Cé 2 cach biéu dién s6 nguyén:
- Bi€u dién s6 nguyén theo dau va do 16n
- Biéu dién s6 nguyén theo s6 bu 2: cho phép bi€u dién s6 &m 1 cach thich

hop dé thyc hién phép trir
SO nhi phan Ma bu 2 Ma hé 2 c6 dau va do 16n
00000000 +0 +0
00000001 +1 +1
00000010 +2 +2
01111111 +127 +127
10000000 -128 -0
10000001 -127 -1
10000010 -126 2
11111101 -3 -125
11111110 2 -126
11111111 -1 -127
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Nhan xét:

- Néu biéu dién sb c6 dau theo kiéu dau va d6 16n (sign and magnitude) ta c6 1 bit
dung 1am dau con 7 bit biéu dién gia tri ciia s6. Mot byte ta c6 thé biéu dién s6
am va s6 duong nam trong khoang -127...0, +0... +127

- Sb bu 2 dung ca 8 bit dé biéu dién gia tri cia sb dugc ma hoa. Mot byte biéu
dién duoc sé am, sé duong trong khoang -128...0 ... + 127

- Mot sd nguyén biéu dién theo hé 2 c¢6 gia tri khac nhau néu kiéu d6 1a ma dé
biéu dién s theo kiéu hé nhi phan c6 ddu va ma bu 2. Ca 2 cach biéu dién nay
déu co bit D7 =1 cho s6 4m va D7 = 0 cho s6 duong.

Vidul: 15-13=15+(-13)

15 0000 1111
13 0000 1101
bu 1 cua 13 1111 0010
+1 1
bu 2 cua 13 1111 0011
Do do:

15 0000 1111
(13) 1111 0011

2 1 0000 0010

Vidu2:12-13 =12+ (-13)

12 0000 1100
-13 1111 0011
-1 11111111
Tim gia tri cua sb bu 2 ¢6 bit ddu 1a 1: thyc hién phép dao cac bit rdi cong
voi 1.
Vidu 3:
S6 bu 2: 11111111
S bu 1: 00000000
Gia tri cta sb: 00000001
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2.2. Thuat toan cac phép tinh (cOng, trir, nhan, chia)

a. Cong 2 sé nhi phin

0+0=0 1+1=0 nh¢ 1
0+1=1 1+1+0=0 nhdl
1+0=1 I1+1+1=1 nhol
Vidu
nhi phan thap phan
a= 01011101 93
b= 01001100 76
10101001 169
b. Phép triv nhj phin dwoc thwe hién bang phép céng sé bi triv va sé bi 2 ciia 56
trw
Vi du: 93 - 76 = 93 + (-76)
Trude hét tim s bu 2 cua 76
I ~_0
0100 1100 0 1 -
76 1011 0011 1 ~_ 1
+1 1 o~ 0
1011 0100
_93 0101 1101 0101 1101
76 1011 0100 0100 1100
17 10001 0001 0001 0001
Nhdn xét: Bo cong trix 8 bit thé hién trén hinh 2.1.
1 ALD b
- ETE

- b

LOAD —

-

N

Lfink 2.1: Bé céng it 8 bit
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CAu trac ciia bo cong va b trir vé co ban giéng nhau nén trong MTDT ngudi
ta chi dung mdt ALU thuc hién ca phép cong va tru.

Trong cac bd vi xir Iy don gian (8 bit) nguoi ta thuong dung ALU véi cau
truc trén.
c. Phép nhin

Quy tic nhén ciing gidng nhu hé thap phan

0x0=0
0x1=0
1x0=0
Ix1=1
Vi du: 1001 S6 bi nhan

0110 S6 nhan
0000 Thanh phéan 1 cua tong tich liy

1001 2
1001
0000 4

0110110 Téng tich liy
Nhan xét:

M&i 1an nhén 1 bit khac 0 cta s6 nhan véi s6 bi nhan ta thu duge chinh sé bi nhan.

Néu dich trai s6 lan tuong duong voi vi tri s6 khac 0 do trong s6 nhan sé& tao ra mot
thanh phan cua tong tich liy.

Téng cac thanh phan 13 két qua cta phép nhan.

Thuat toan cong va dich cua phép nhan:

Nhan bit thap nhét cta sé nhin véi s6 bj nhan. Néu LSB = 0 (Least Significant Bit)
thi thanh phan nay bang 0, néu LSB khéc 0 thi thanh phan nay chinh bang so bi
nhan.

MJi thanh phan thir i tiép theo cua tong tich lily duoc tinh twong tu nhung phai dich
trai i bit.

sO bi nhan

0110 s6 nhan
1001 dich trai sb bi nhan 1 lan
1001 dich trai s6 bi nhan 2 lan
110110 Téng tich liy

- Tinh tong cta cac thanh phan tong tich luy ta duoc tich can tim

d. Phép chia
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Phép chia 1a phép nguoc ctia phép nhan nén cé thé thyc hién bang phép trir
va dich lién ti€p cho dén khi khong thé trir dugc nita.
Dé thuc hién duogc béng ALU véi cac phén tor cong va dich ta thuc hién duoc
thuat toan sau:
Doi s6 chia thanh s bu 2 ctia né
Lay s6 bi chia trir di s6 chia (cong voi s6 bu 2 caa sb chia)
Néu két qua co bit ddu bang 0 (sd bi chia chia duoc cho s chia) thi bit twong
ung cua thuong 1a 1.
Néu két qua c6 bit dau 1a 1 (s bi chia khong chia dugc cho s6 chia) thi bit twong
ung cua thuong 1a 0 va ta phai khoi phuc lai gia tri ban dau cua s6 bi chia bang
cach cong két qua nay vdi so chia & ma nhi phan.
Dich trai két qua thu duoc va lam lai budc 2 cho dén khi két qua cubi cung 1a 0
hoac nhé hon so chia
Vidu: 36 :7 ma nhi phan cua 7: 111b; mabu2cua7: 1001b
36:7=5dul

2.3. Cong trir s6 BCD (Binary Coded Decimal)

Ngudi ta ding 4 bit nhi phan d¢& ma hoa 1 chir s6 thap phan (BCD nén)

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

Céch biéu dién s6 thap phan nhu vy con goi 1a s thap phan nén (packed
decimal number) . Nhu vay hai chit s6 c6 d6 dai 1 byte, cac bd ALU tinh sb nhj
phan co d6 dai 1 byte, co thé xir 1y 2 s6 thap phan md BCD (BCD).
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Mudn cong 2 s6 BCD, trudc hét cong ching nhu cong 2 sd nhi phan sau d6
hiéu chinh két qua cho dung voi biéu dién sé BCD.

Vidu I:
09 0000 1001
05 0000 0101
14 0000 1110
Trudng hop nay két qua sai vi s6 1110, khong phai 1a s6 BCD
Vidu?2:
09 0000 1001
_08 0000 1000
17 0001 0001

Trudng hop nay két qua sai vi co nhé bit D3 sang bit D4 .

Trong may vi tinh ho Intel thi co nhé phu AF =1 (Auxiliary Flag). Ca 2
truong hop trén phai thyc hién phép hiéu chinh thap phan (dé két qua 1a 2 s thap
phan). Mudn vay phai cong két qua véi 6.

Ovidul:

0000 1001 09

0000 0101 05

0000 1110

0000 0110

0001 0100 14
Vidu?2

0000 1001 09

0000 1000 08

0001 0001

0000 0110

0001 0111 17

Ouy tdc cong 2 s6 BCD

1, Néu ntra thap cua byte két qua biéu dién s6 16n hon 9 hodc c6 nhé sang bit
D4 thi phai cong thém 0110b vao ntra thap va dua AF = 1

2, Sau budc 1, néu nira cao cta byte két qua biéu dién sd 16n hon 9 hoic ¢o
nh¢ thi phai cng nira cao véi 0110b va dua CF = 1.
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Quy tic trir hai s6 BCD:

1, Néu 4 bit thap cta byte két qua biéu dién s6 16n hon 9 hay co AF= 1 thi
trir di (0110b) va lap co AF = 1.

2, Néu 4 bit cao ctia két qua biéu dién sb 16n hon 9 hay CF = 1 thi trir 4 bit
cao di 0110b va lap CF = 1.

24 S6 diu phay déng
Nhuoc diém cia sb diu phay cb dinh 13 kho biéu dién cac s qua 16n hay qua

nhd.

Vidu: 6,02.1023

8,76.10*
Dé khac phuc ta dung s6 v6i dau phay dong
Dang tong quat
d.M.a*®

& : ddu cta phan dinh trj

M: phﬁn dinh tri

a:cosd

E: s6 mil

a. Sé thdp phan diu phdy déng a =10

Vidu:
125.000 = 125.000.10° &=+
M =125.000
E=0
125.000 = 125.10° o=+
M =125
E=3
125.000 = 0,125.10° 0=+
M=0,125
E=6
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125.000 = 125.000.000.10° 0=+
M = 125.000.000

E=-3
Nhu vay s dau phay dong dugc dinh nghia béi 2 gi tri:

Phén dinh trj chira nhitng chit s6 c¢6 nghia can thiét dé dinh nghia chinh xéac gia tri
tuong d6i clia s6. Phan dinh tri 13 s6 c6 dau thuong dung 1 chit s6 dé biéu dién
dau

Phan s mii cho biét do 16n cua nhirng chit s6 cua phén dinh tri.

Phan s mil, trong nhiéu may tinh biéu dién dau nhu sau:
- Chon 1 sb dé dinh nghia s6miilao
- Cac s6 16m hon sb d6 13 s6 mii c6 ddu duong
- Cac s6 nho hon 12 s6 mii c6 diu am
b. S6 nhi phan déiu phdy dpng o =2
Tuong tu nhu sb thap phan dau phay dong:

101.2° =52° =5
0,101.2° =0,625.2°=5/8.8 =5
101 000.2° =40. 1/8=40/8 =5

Mot cach tuong dbi:
- Néu phan dinh trj dich vé phia phai thi s6 mii phai dugc ting 1én tuong tng.
- Néu phan dinh trj dich vé bén tréi thi s6 mi giam di.
c. Chuin héa

Chuén IEEE 754
R=(-1F.(1+M.2"+Mp27%+..+M,2™") 2 FE6-F0 127
Cac Format chuén:

Single Precision | S | E | M |

31 8 22 23 0
Double S E M
Precision

63 11 51 52

Extended S E M
Precision

79 15 63 64
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2.5. Biéu dién thong tin

2.5.1. Biéu dién ky tu
Dé biéu dién thong tin ma con ngudi d& hiéu may tinh phai c6 giao dién thich
hop. Cach trao d6i thong tin truyén thong nhat 13 bo chir viét.
Mda ASCII (American Standard Code for Information Interchange)
Mi ASCII dung 7 bit dé ma hoa va bit D7 dé kiém tra chén 1é.

6. Ma ASCII dugc chuan hoa boi ANSI (American National Standard Institute
va ISO, ISO 646).

7. Phéan bd ma trong chuan ASCII

Ky tu Mai HEX
NULL 00

31 ky tu diéu khién 01-1F
Céac dau 20-2F

S6 0-9 30-39
Céac dau khac 3A-40
A-Z 41-5A
Céac diu khac 5B-60
a-z 61-7A
Céac du khac 7B-7F

Ma ASCII mo rong 8 bit - 256 ky tu

+Pu dé biéu dién chir cai cua tiéng Ptrc, Phép...

+ Tam du cho tiéng Viét, nhung thiéu d6i voi tiéng Han, Han, Nhat...
b. Ma Unicode

M3 Unicode do hang Xerox dé nghi
8. Dung 2 byte @& ma héa ky ty. Khong chira cac ky tu diéu khién
9. Phéan bd ma trong chuin Unicode
(8192) M3 chir cai chuin
(4096)  Ma toan hoc, ky hiéu k¥ thuat
(4096) Chir tugng hinh, Han, Han, Nhat
(05633)  Danh cho nguoi sur dung
(00512)  Vung twong thich
10. M4 tiéng Viét: ma am tiét, ma phy 4m nhan manh.
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+ Céc chit cai c6 am tiét 1a ky tu tong hop (composite character). Vi du: 4 =
ava”
+ Cac phu &m nhdn manh @ chi dung 1 ma.

11. Dé biéu dién tiéng Viét can
+ 33 chit cdithuongadaabcddeéfghijklmnodopqrstuuvwx
y Z.
+ 33 chir cai hoa.

+5dauthanh ¢, 2, ~, .
2.5.2. Biéu dién hinh éanh, am thanh va cac dai lwong khac

a. Biéu dién hinh 4nh
D6 hoa diém (Pixel graphics)
- Biéu dién hinh 4nh bing ma trn diém
- Céch ghi thong tin cta diém anh 18n tép dé luu trit goi 1a khuon dang anh
khéc nhau ta co:
BMP Bit Map anh nhi phan
PCX PC paintbrush X
GIF Graphic Image File
Do hoa diém c6 nhugce diém la chi€ém qua nhiéu bd nhd.
D6 hoa vector (Vector gralphics)
Biéu dién hinh 4anh bang phuong phap nay s& khic phuc nhuoc diém cua
phuong phap trén.
- Biéu dién hinh anh tir cac ddi trong co ban nhu diém, duong thang, da giac
mat, khoi...
- My tinh s& dya vao cong thirc todn dé dung lai hinh anh tir cac ddi tuong
co ban.
- Cho phép biéu dién hién thi di twong 3 chiéu (3D- graphics)
Biéu dién hinh anh déng (video)
C6 thé biéu dién bang dd hoa diém anh hay d6 hoa vector nhung hinh anh
chuyén dong c6 yéu t6 thot gian.
Do thi gidc con ngudi c6 do tré nhat dinh nén chi can 30 anh trong mot gidy
la ngudi ta ¢ cam giac hinh anh chuyén dong tron tru. Nhu vay dé€ hién thi anh
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chuyén dong may tinh can cung cip bo nhd dé luu 30 anh tinh va cac thiét bi ngoai
vi cling can du nhanh dé xtr 1y so lugng 30 anh tinh trong 1 giay.

Dé khic phuc ngudi ta nén video sb hoéa lai, c6 nhidu phuong phap nén nén
c6 nhi¢u khuén dang video, vi du nhu:

MPEG

Céc thudt toan nén tap trung 2 yéu to:

- Nén tung anh tinh

- Nén nhirng phan khong thay d6i theo thoi gian.

Phuong phap dinh huéng d6i tugng (vector) dung dé biéu dién hinh anh
chuyén dong dac biét 1a anh khong gian ba chiéu.

b. Biéu dién Am thanh

Thinh gidc con ngudi chi phan biét duoc t6i da tan sé fmax = 20 KHz. Theo
Nyquist thi tan s trich mau phai bang hoac 16n hon 2 lan tan s6 song am thanh.

Tan s trich miu ngiy nay theo chuan cila cong nghé CD (Compact Disk) 1a
44 KHz. B0 16n cua bién dd trich mau dugc ma hoda bang 8 bit nhi phan. CD dung
16 bit.

Khuon dang am thanh thuong gap 1a WAVE, MPEG.

Am thanh ciing c¢6 thé phan tich thanh nhiéu d6i twong va ma hoa. Ky thuat
nay dung dé nhan dang tiéng ndi va tong hop tiéng noi.

c. Bi¢u dién cac dai hrong vat ly khac
Nguyén tdc chung:
Chuyén cac dai lugng vat ly sang tin hi¢u dién.

Chuyén tin hiéu dién twong tu sang tin hiéu s qua ADC (Analog- Digital
Converter)

2.6. Cac dang Iénh trong may tinh dién tir
Dang téng qudt ciia 1énh:

OP | Addl Add2 Add3 Add4
Ma 1énh: OP.

Piachi 1:  chua todn hang 1.

Piachi2: chtra toan hang 2.
Pijachi 3: chua két qua.
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Diachi4: chua dia chi cua 1énh tiép theo.

a. MTDT Iénh cé 4 dia chi

Add3  (Addl) * (Add2)

PC (Add4)
b. MTDT lénh co 3 dia chi

Add3  (Addl) * (Add2)

PC (PC+1)
c. MTDT lénh co 2 dia chi

Add2  (Addl) * (Add2)

PC (PC+1)
d. MTDT Ilénh co 1 dia chi

ACC (Addl) * (ACC)

PC (PC+1)
e. MTDT I¢nh co 0 dia chi

Tat ca cac 1énh déu thao tac voi sb liéu trén ngin xép. Ngan xép 1a tap hop
cac 0 nhd hay thanh ghi lam viéc theo nguyén 1y LIFO. Trong CPU c6 mdt thanh
ghi ludn chi dinh ctia ngan xép SP (Stack Pointer).

(SP)  ((SP)) * ((SP-1))
PC (PC + 1)
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CHUONG III

BO NHO

3.1. Gi6i thiéu chung vé b nhé

Bo nh¢ 13 phuong tién luu trit thong tin bao gdm chuong trinh va sb liéu
trong hé thong tinh toan. Qua phan gidi thiéu chung nay, nguoi doc s& co hinh anh
tong quan va nhitng khai nién co ban nhit vé bd nhé.

3.1.1. Mt sé théng sé chinh ciia mach nhé

D¢ dai ciia 6 nhé: Do dai ciia 6 nhé cho biét sd bit chira trong 6 nhd, c6 thé
tinh bang bit, byte (8 bit), tir (16 bit), tir dup (32 bit) hay tir kép (64 bit).

Dung lugng (Capacity) ctia mach nhé xac dinh sé bit hay byte hay tir cuc dai
ma mach nhé ¢6 thé chtra. Gia stt mach nhé ¢6 n bit dia chi va mdi tir ¢6 d6 dai 1a
m, nhu vy mach nhé c6 dung luong 2" (m bit duge to chirc nhu 2" tir, mdi tir m
bit). N bit dia chi chi n dau vao dia chi ciia mach nhé. Véi n bit dia chi, mot 6 nhé
duy nhét trong 2" 6 duoc xac dinh. Tong s6 6 nhé 1a L = 2" Nhu vy, sd luong 6
nhé trong mach nhé 12 lily thira co s6 2. Véi L cho trude, sé luong bit dia chi can
thiét dé phan biét L vi tri nhd 1a n=log2L. Pon vi do dung luong bd nhd thong
thuong nhét 1a: Byte(B), KiloByte (1KB=2'"B), MegaByte (1MB=2"B), GigaByte
(1GB=2""B), TetraByte (1TB=2"B)...

Thoi gian thdm nhdp (Acces Time) 13 thoi gian tir thoi diém ap dia chi t6i
BUS dia chi khi nd1 dung cua 6 nhé d6 dugc dua ra BUS s6 liéu, ky hi¢u 1a ta , thot
gian ndy phu thudc vao cong nghé ché tao va ciu triic mach nhé.

Chu ky doc (Read Cycle) 1a thoi gian ké tir khi ap dia chi dé doc 6 nhé cho
dén khi c6 thé ap dia dé doc 6 nhé tiép theo, ky hiéu 13 tge. D6 13 thoi gian ngin
nhét gitra hai lan doc mach nhé.

Chu ky ghi (Write Cycle) 1a thoi gian ké tir khi ap dia chi dé ghi 6 nhé cho
dén khi co thé 4p dia dé ghi 6 nhé tiép theo, ky hiéu 13 twc. D6 1a thoi gian ngan
nhat gitra hai lan ghi mach nhé.

Tan sé ciia mach nhé 13 lugng thong tin 16n nhit c6 thé doc hay ghi vao
mach nhé trong thoi gian 1 giay.

f=1/tu
Trong do6 tu = Max (tre, twe )
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3.1.2. Phédn logi b nho

No6i chung, by nhé dugc phan loai theo mdt vai thudc tinh (Hinh 3.1 biéu
dién mot cach phdn loai cdac bo nho). Sau day 1a mot so6 cach phan loai b nho:

Theo chirc nang bo nhd dugc chia thanh hai lgai:

- B6 nh¢ trong ( bd nhé chinh)

- B6 nhd ngoai. ( bd nho phuy)

Duea trén thoi gian ghi va cdch ghi bd nhé trong co thé chia thanh:

- BO nh¢ ¢6 dinh

- Bo nhé ban ¢b dinh

- Bo nhé doc/ ghi
BO NHG
|
— I ! |
o nw Bo nhd Bé nhé Bé nho
RS bin ¢ doc/ghi ngodi
. | [ | [ | | |
Ba Bo 6 unhd [Ba nhd| [Banha| | Bs |[Boubd| | Ba || Be ||Be nhd
nhd nhd pran | [EE- lash ohs || dons | | nbo | Jubd |} CD>
Ran| [ Fran Horm N Dramn | | Sam | [Dam| | Ban,
tinh Wonm
Sram ovD

Hinh 3.1: Cac loai bo nhé

a. B¢ nhé cé dinh

ROM (Read Only Memory)

B6 nhd c6 ndi dung ghi sin mot 1an khi ché tao duoc goi 1a bd nhd c¢d dinh va
dugc ky hiéu 1a ROM. Viéc ghi dugc thuc hién béng mat na. Mot phén tor nhé trong
ROM thuong don gidn hon nhiéu so véi mot mach 14t trong by nhé doc /ghi, vi
trang thai ctia n6 ¢6 dinh. Chuong trinh diéu khién cta hau hét cac hé vi tinh duoc
giit trong ROM. Mot phan tr nhd (mot bit nhd) thuong dugc thuc hién béi mot 1
Diode, 1 Transistor ludng cuc hay 1 Transistor truong. Hinh 3.2 mo tad nguyén ly
mot ma tran nhé don gian gdm 4 hang va 4 cot (4 tir, mdi tir 4 bit) . Cac diy hang
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twong ung véi day chon tir nhd, cac day cdt twong g véi bit nhé trong tir. Vi tri
tuong tng gia trj logic 1 ¢6 ndi diode, vi tri twong tmg véi 0 logic dé trong.

Khi R, duoc chon cac diod dan c6 dong qua cac cot tuong tmg c6 logic 1

Ro ch()n C0C1C2C3: 1101

‘. ‘.

Hxnh 3.2: CEu tréc mich nhi
ROM

PROM (Programmable Read Only Memory)
Mot dang cia ROM 1a PROM. Gidng nhu ROM, PROM chi c6 thé ghi mot

lan.

TAt ca céc bit cia PROM sau khi ché tao ¢b dinh ¢ 0 hay 1, phu thudc vao
loai mach. Véi viée st dung mot thiét bi ghi (bd ghi PROM) nhirng bit mong mudn
6 thé ghi gia tri ngugc lai. Gié tri cua cac bit mot khi da ghi, khong thay ddi duoc
nira. Cau tric phan tir PROM ciing tuong tu nhu ROM. Céc diode nbi tiép voi cau
chi dién tir dugce ndi & tit ca cac nut. Khi chua ghi tit ca cac bit c6 gia tri 1 logic.
Thiét bi ghi s& “ddt chay” cac cau chi & cac vi tri mudn co gia tri logic 0.

- Diode & tit ca cac vi tri

- Diode ndi véi cau chi

- Néu c6 xung dién ghi cau chi sé€ bi chay
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b. Bé nhé ban cé dinh
EPROM (Erasable Programmable Read Only Memory)

bay 1a bo nhd x6a dugce bﬁng tia cuc tim va ghi lai duogc. S6 1an x6a va ghi
lai khong han ché. Chung c6 thoi gian ghi 16n hon rat nhiéu so véi b nhé doc/ghi.
Dudéi tac dung cua tia cuc tim tat ca cac 6 nhd bi x6a cung mot lac, mach nhé phai
duoc dua ra khoi hé vi tinh dé x6a. Diéu thuan tién & bd nhd ban ¢ dinh cling nhu
ROM, la b nhé tuy bat bién khi ding nhung van c6 thé ghi lai duoc. Mot b nhé
bat bién 1a bo nhé c6 ndi dung khong bi mat khi ngudn dién bi ngat.

Noi dung cta bo nhé khong bat bién sé thay doi khi mat ngudn nudi. Thuat
nglt “ROM” thuong duoc st dung ¢ day dé chi bd nhé cb dinh va bo nhd ban cb
dinh vi ching déu c6 tinh chét bat bién. Cu trac ciia mot bit nhé 13 mot Transistor
MOS c6 thém cira tha ndi (Floating Gate) (Hinh 3.3).

Céch ndi céac cuc cua Transistor:

- Cuc ngudn nbi véi mire logic 1

- Cyc cura ndi véi day chon tur

- Cuc mang ndi véi day chon bit

Néu cuc tha ndi khong c6 dién tich thi Transistor hoat dong binh thuong. Khi
day tir duoc kich thi cuc cira ¢ dién tich dwong 1am cho cuc ngudn va cuc mang
thong, day bit ¢ murc logic 1. Néu cuc cira tha n6i ¢6 dién tich am, Transistor dong
ké ca khi day tir duoc chon.

Mudn nap gia tri logic 0 vao bit nhé thi phai dua dién tich 4m vao ctra tha
ndi bang cach dua xung dién c6 bién d6 khoang 20V giita cuc cira va cuc mang
trong khoang thoi gian tir Sms dén 50ms tuy theo loai EPROM. Duéi tac dong cia
xung dién ndy cac dién tir s& c6 ning luong du 16n di qua 16p cach dién giira dé va
cuc tha ndi. Cac dién tur s& duoc tich lai trong cura tha nodi sau khi xung dién duogc
cit.

Mubn x04 toan b ndi dung ctia mach EPROM, ta phai dua mach vao den tia
cuc tim, thoi gian khoang 20 phut. Dudi tdc dong cua tia cuc tim, cac dién tir ¢ cuc
ta n6i hdp thu ning luong va nhay 1én mc ning lugng cao hon va rdi khoi cuc tha

n6i. Nhu vy, sau khi xo4 tit ca cac bit cia mach EPROM ¢ gia tri logic 1.
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Source Gate Drain
O O O

i

| Control gatd

| Floating paig

| Field Oxide | - Field Oxide|
IL.SOUrce é@g} n.drain

PSubstrate

Hinh 3.3: Cau tac bit EFROM

Source : cuc nguon
Drain : cuc mang
Field Oxide

n-Source: ving ngudn dién tir

n-Drain : vung mang di¢n tir

P-Substrate dé ban dan loai 15

C6 thém cira n6i (Floating gate) so voi cac transistor MOS thuong
EEPROM (Electrical Erasable Programmable Read Only Memory

EEPROM ciing twong ty EPROM, c6 thé ghi dugc nhiéu lan, c6 nghia 1 ghi
lai va st dung lai, nhung EEPROM khong xo04 béng tia cuc tim ma béng xung dién
nén khi x6a van dé trong mach dién. V& nguyén 1y cau trac bit nhd cia EEPROM
cling 1a Transistor v6i cuc tha ndi nhung c6 16p oxyt moéng giira cuc tha ndi va cuc
mang (Hinh 3.4).

Dé nap gia tri logic 0 vao bit nhd cling phai thyc hién trong tw nhu EPROM
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Dé xo04 cac bit vé 1 can dua dién thé - 20V gilra cyc clra va cuc mang lam
cho di¢n tir tir cuc tha ndi chdy vé cuc mang qua kénh mang méng oxyt. Dong dién

tir nay khong duge qua lau dé cuc tha noi tré thanh noi tich dién dwong.

source Fate Drain
- - -
control gate Loxid
. L turnnel oxide
Floatng ~—1 7
EC ey WO (S O
[ Field Cxide \B—Q) 13 [ Field Oxide |
n.soLrce n.drai
© OO =
F Substrate

Hinh 3.4: Cdu 1ao cha bit EEPROM

c. Bo nho doc/ ghi

RAM (Radom Access Memory)

B6 nhé c6 thé ghi va doc nhiéu 1an, véi thoi gian ghi ngin ¢& vai chuc dén
vai tram nano gidy. Trong cac hé vi tinh, bd nh& doc/ghi duge str dung dé cat giir
chuong trinh, két qua trung gian...

SRAM (Static RAM)
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|VCC
SR
RS

Hinh 3.5: Cdu o cla bit nhd SRAM

SRAM Ia bd nho doc/ghi ¢ nguyén Iy hoat dong tinh. B nhé doc/ghi tinh
c6 cac 6 nhd cdu tao twong tu nhu mach 14t (Hinh 3.5). SRAM khéng can diéu
khién phtrc tap nhue DRAM, tdc d6 nhanh hon (tA = 10 ns), tin cdy hon nhung gia
thanh tinh theo bit dit hon DRAM, duoc st dung lam b dém cache trong cac bd vi
xtr Iy hay may vi tinh. Bit nhé duogc tao béi Flip-Flop.

DRAM (Dynamic RAM)

CAu tric cua bit DRAM khong phai tao tir mach FLIP-FLOP ma tr mot
chiéc tu ban dan duoc ndi (Hinh 3.6). Do dién tich trén tu dién c6 thé bi do qua
cong tic “khong 1y tuong”, DRAM can dugc khoi phuc ndi dung déu dian, néu
khong ndi dung s& mat. Mach DRAM can diéu khién phuc tap hon SRAM, nhung
c6 dung luong 16n, gia thanh ré nén dugc dung lam bd nhé chinh trong cac may vi
tinh.

ClIc nguén

cuc mang

WER) T clic clta

EL BL(C)

Mi=l=

Hinh 3.6: Cdu tao cla bit nha DRAM
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d. B6 nho ngoai

SAM (Sequencial Access Memory)

SAM la bd nhd ngoai tham nhép trinh ty. Thoi gian tham nhdp phu thudc
vao vi tri cua thong tin trén phuong tién mang tin. Vi du Tap Cartridges dung nhu
thiét bi luu trit dir 1i€u ctia may vi tinh.

DAM (Direct Access Memory)

DAM cho phép thim nhap tdi bat ctr ving dit liéu nao can. Thoi gian tham
nhap phu thudc vao vi tri ctia thong tin trén phuong tién mang tin. Vi du thiét bi dia
cung, dia mém thudc loai thi€t bi ngoai vi kiéu DAM.

CD-ROM ( Compact Disk Read Only Memory)

CD-ROM 14 loai thiét bi dia dua trén nguyén 1y quang laser. Dung luong ctia
dia CD-ROM rat 16n ¢6 kha nang chtra té1 650 MByte.

WORM ( Write Once Read Many)

WORM cho phép ngudi st dung ghi thong tin mot lan dé doc nhiéu lan.
Kiéu dia nay rat thuén ti€n cho viéc sao chép phan mém hay dy li¢u khi trién khai
cac ung dung tin hoc.

DVD ( Digital Versail Disk)

DVD cho phép ghi nhiéu 16p thong tin trén mot dia lam cho dung luong cua
dia tdng 1én dang ké so voi CD-ROM. Mot dia DVD c6 thé luu trit lugng thong tin
gap 17 lan mot dia CD-ROM.

Nhitng mach nhé ban dan hién nay co strc chtra gidi han. Trong mot vai ung
dung, mot bd nhé khong nhiing can c¢6 dung lugng du l6n, ma con can dugc to
chtrc dé c6 so lugng tir va s lugng bit trong mot tir nhu mong muodn. Noéi chung,
trong by nhd ¢6 nhi€u vi mach nhé dugc ndi ghép lai dé co do dai tir va tong so tur
can thiét.

Nhitng vi mach nhé ban dan duoc thiét ké sao cho co day du nhitng chirc
nang cua mot by nhd nhu:

- MOt ma tran cac phﬁn tir nhd, moi phén tir chira mot bit

- Phan mach logic dé giai ma dia chi cho 6 nhé

- Phan mach 16gic cho phép doc/ghi dugc ndi dung ctia 6 nhé

- B6 dém vao, bd kich ra

- Phan mach mé rong dia chi
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3.1.3. Phén cdp bj nho

Phén cap bo nhd duge thé hién trén hinh 3.7.

Quan sat hé thong nhé tir CPU ra ngoai ta c6 cac thanh phan nhé sau:

1. Cac thanh ghi da ning chira mot toan hang hay két qua trung gian, duoc
diéu khién bang phan cimg

2. B6 nhé dém Cache chtra mang 1énh va s6 litu duoc st dung trong thoi
gian gan nhat, dugc diéu khién bang phan ctng va chuong trinh. Bo nhd cache dit
gitta CPU va bd nhéd chinh. Bo nhé cache chira mot phén ban sao cua bo nhé chinh.
Khi CPU tham nhép vao dit liéu né dua dja chi téi bd diéu khién Cache, sau d6 mot
trong hai qua trinh s€ xay ra.

- Trang (cache hit): néu dia chi tim thiy trong Cache

- Truot (cache miss): néu dia chi khong c6 trong Cache

Khi trugt mot khdi nhd tir bd nhé chinh s& duoc dua vao thay thé cho mot
duong (khdi) ciia Cache. Pudng nao s& duoc chon dé thay dya trén hai nguyén 1y
sau:

- Cuc b0 theo thoi gian: néu CPU tham nhdp vao mot 6 nhé thi cé xéc suit
cao no s€ thadm nhdp 6 nhd do trong tuong lai.

- Cuc bo theo khong gian: néu CPU tham nhap vao mot 6 nhd thi co xac suat
cao no s¢ tham nhép cac 1énh va dir liéu dat sat cac vi tri do trong tuong lai.

Truong hop ghi vao Cache dit li¢u sé dugc ghi vao by nhé chinh, ta phan biét
hai truong hop sau:

- Khi ghi vao Cache thi dong thoi ghi vao bd nhd chinh, phuong phap nay
goi la ghi xuyén (Write through)

- Khi ghi chi ghi vao bd nhd Cache, dir liéu tir Cache sé duoc chuyén vao bo
nhé chinh tai mot thoi diém  thich hop sau d6 (vi du khi chuyén dit li¢u tir b nhé
chinh ra thiét bi ngoai vi).

Viéc anh xa gitra by nhd Cache va bd nhd chinh co thé t6 chuc theo phuong
phap khac nhau:

- Cache anh xa truc tiép (Direct mapping cache)

- Cache anh xa lién két toan phan (Full associative mapping cache)
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- Cache anh xa lién két cum (Set associative mapping cache)
Noi dung vé bd nhd Cache s& dugc nghién ctru k§ hon trong cdu triic may II
3. B nho trong (bd nhd chinh) chira chuong trinh va s6 lidu dang thuc hién
4. BO nhd ngoai luu trir chuong trinh va s lidu véi khéi luong 16n. N6 ciing
chtra phan nhé 40, khi may tinh chay trong ché d6 dia chi 4o.
Néu danh s6 phan cip theo gid tri ting dan tir trong CPU ra ngoai, ta ¢ nhan
x€t sau:
- Thoi gian thadm nhap ciia b nhé ¢6 mire phan cip cang thap thi cang nho
tai < tainn
- Gia thanh tinh theo bit ctia bd nhé 6 mirc phan cip cang thap thi cang cao
Ci = Cisl

- Dung luong ctia bd nhé ¢ mirc phan cip cang thap thi cang nho

Si<  Sin
CPU Cic thanh ghi da ndng

Mitc O

|

CACHE -

LEVEL1 Mife 1

|
CACHE LEVELZ Mic 2
BO NHG TRONG Mo 3
BO NHG NCGOAL Miic 4

Hinh 3.7 Phan cip bd nhd
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3.2. Céu triic ciia by nhé ban din
3.2.1. Céu triic ciia mét mach nhé doc/ghi tinh (SRAM)

Tap hop cua nhiéu thanh ghi trong mot mach vi dién tr goi 1a mach nhé.
Vi du: mach nho 1KB

¥

By I
by — o RI023
[y
e
m R E L4
_ 5
o I MAR
D'." Dlﬁ DI:I

a. Cdc thanh phén co bén ciia mét mach nhé
Tap hop cac 6 nhé
Céc 6 nhé duoc t6 chic theo 2 phuong phap
Phwong phdp chon tuyén tinh (linear Selection)
- Tb chirc theo tir
- S6 hang bang sd tir
- Phai c6 bo giai ma 1 tir n dé ¢6 1 dau ra duy nhat tir mot t6 hop n dau vao
- Mach nhé kiéu chon tuyén tinh chi ¢6 1 bo gidi ma hang nhung bd giai ma
phtrc tap, gia thanh cao.
- Thoi gian tham nhdp nhanh
- Phuong phép nay chi dung véi bo nhé dung luong nhd.
Phuwong phap chon trung hop (Coincident Selection)
O nhd chi dugc chon néu dong thoi duge chon hang va cot.

- Céc b giai ma don gian gid thanh ré
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- Thoi gian tham nhap dai hon (cham). Giai ma gém hai budc giai mi hang
trude, gidi ma cot sau

Phuong phap nay dung cho cac mach nhé dung luong 16n

B giai ma dia chi cho phép chon t61 tirng 6 nhd (DEC)

Phan logic doc ghi (L.R/W) cho phép doc/ghi ndi dung ciia tirng 6 nhd

Bo dém dia chi (MAR) va dém sé liéu (MDR) cho phép ghép nbi mach nhd
v6i1 cac mach logic khac hay ghép cac mach nhé (v6i1 nhau trong hé thong
may vi tinh).

Phan chon mach cho phép mé rong dung lugng bd nhé (CS) bang cach ghép

nhiéu mach nhé vo1 nhau.

b. Cac tin hi¢u cua mach nho 1kB
- Pia chi A0...A9 (S6 6 nhd c6 thé dia chi 2'° = 1024)
- Tin hiéu doc MRD dua ndi dung cua 6 nho ra MDR
- Tin hiéu ghi MWR ghi s6 liéu vao mot 6 nhé
- CS tin hiéu chon mach

- Céc tin hiéu s6 liéu DO...D7 (2 chiéu, 3 trang thai)

¢. Qua trinh doc ghi mach nho

Qua trinh doc mach nho

CPU dua dia chi vao mach nhé (A0...A9)

Pua tin hiéu CS vé tich cyc (CS = 0)

Pua tin hiéu doc vé tich cye (MRD = 0)

Sau thoi gian tham nhép ta, ndi dung cua 6 nho can doc s& & dau ra DO... D7.

Qua trinh ghi mach nho

- CPU dua dia chi ctia 6 nhd can ghi vao mach nhé (A0...A9)

- Pua tin hiéu CS v& tich cyc (ES =0)

- Pua s6 liéu vao DO... D7

- Ra 1énh ghi dua tin hi¢u MWR v tich cuc, sd lidu tir DO...D7 duoc ghi vao 6
nhd co6 dia chi 6 A0...A9

3.2.2. Nguyén ly ciu tricc clia mdt mach DRAM
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Céu trac ciia mach nhd DRAM so véi mach nhé SRAM c6 cac dic tinh nhu
thudng to chire theo bit (hay cuiim bit) va dia chi to chirc theo kiéu don kénh.

Vi du mach DRAM 1 Mbit, can 20 dudng dia chi A0...A19

Dé tiét kiém chan ndi ngudi ta ding phuong phap don kénh (Multiplex)

AQO... A9 dia chi hang chon béi RA_S(ROW Address Strob)

A10...A19 dia chi cOt chon béi CAS (Column Address Strob)

Mach nh¢ DRAM duogc lam tuoi khi doc dir li¢u, ghi dit li¢u, hay béng cach
lam tuoi ca hang...

Trong vi du trén mach nh¢ c¢6 dung luong 1Mbit, dé duoc bd nhé co dung
luong 1MB phai ghép 8 mach nhd 1Mbit véi nhau.

Pé xay dyng bd DRAM doi hoi diéu khién phirc tap hon nén trong cong
nghiép, nguoi ta da san xuat ra cdc mach di€u khién DRAM. Vi du mach diéu
khién b nhd DRAM 82C212 c¢6 kha nang quan 1y 4 bang nhé DRAM, d6 rong 16
bit va 2 bit kiém tra chan 1é.

Céc thong s6 co ban cia mach DRAM duoc mé ta trén hinh 3.9

Tous 12 thoi gian tir khi tin hiéu RAS tré thanh tich cyc cho t6i khi s6 liéu 6n dinh

o0 daura

Tews 1 thoi gian tir khi tin higu CAS tr& thanh tich cuc cho t6i khi s6 ligu 6n dinh
0 daura

T, 14 thoi gian tir khi s6 liéu 6n dinh cho t&i khi ¢6 thé thay ddi tin hiéu RAS dé
doc s0 liéu tiép theo

Thase 12 cho ky doc mach DRAM
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[

. *é*u - 1
Chét Gd > DRaM
Add ] 3 memory
hang hang 10241024
24 1Mhit
fg 1 [2 1024 A
—— B
a ——— DIN
: TuIT
L | 1024 £as
(3ia mA ot
"'é'l"ll'l "'é'l"llﬁl
Chét Add catl,
: | cas

Hinh 3.5 DEAM 1hdbats

Addr str dung cho 1 Mbits : A0-A19, chia theo ROW va COLUM

3.2.3. Té chirc cdc mach DRAM thanh cic Modul

Trong may vi tinh cdc mach DRAM dugc ghép thanh cac Modul nhé nhu:
SIMM ( Single In-line Memory Modul)
DIMM (Double In-line Memory Modul).
RIMM ( RamBus In-line Memory Modul)
Cac mach DRAM duogc st dung la:
SDRAM ( Synchronous DRAM)
DDR (Double Data Rate)
DDR2 (Double Data Rate 2).
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CHUONG 1V
CAC PHUONG PHAP VAO/RA SO LIEU
Hé thong vao/ra (hinh 4.1) gdm:

- Céc thiét bi vao/ra

- Cac bd ghép nodi vao/ra

an’:i v Thist bi
- =2t D1
CETT viorka .

Hinh 4.1: So d6 he théne vao/ra

Trong bg ghép néi vao/ra cé cdac thanh ghi dir liéu va cdc thanh ghi diéu
khién va trang thai. Céc thanh ghi ndy con goi la cong vao/ra. Cdc cong nay dwge
dia chi boi cac dia chi vao/ra.

4.1. Phwong phap vao/ra so liéu do CPU chi dong

Vao/ra do CPU chu dong con goi 1a vao/ra diéu khién bang chuong trinh
duoc chia thanh hai nhom:

- Vao/ra s6 liéu bang chuong trinh khong diéu kién

- Vao/ra s6 liéu bang chuong trinh c6 dbi thoai.
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Phuong phdp vio/ra

Waoira do CPU chi ddng

Vaoira do TE vaofra chil dbng

vio/ta khdng vao/ra oo vioyra bing vAo/ra tharn
digu kién doil thoai

ngdt nhip trectisp

Hinh 4.2 cde phurong phap Vao/Ra

4.1.1. Vao/ra sé liéu khong diéu kién

Vao/ra s liéu khong diéu kién c6 cac dic diém nhu:
- CPU chuyén s liéu théng qua chuong trinh
- CPU gia thiét TB vao/ra lubn san sang chuyén s6 liéu

- Viéc chuyén s6 liéu dugc thue hién giira cac thanh ghi cuia CPU (ACC) va
thanh ghi (cong) cua TB vao/ra

a.Vao sé liéu (hinh 4.3)

Trong thiét bi vao/ra c6 thanh ghi s6 li¢u s6 liéu ky hiéu DATA R.

CET TBacm
B3 4k
: BlEad v
INDATA R
ICED
ACC
Y

Hinh 4.%a: Vao dit lign
Rt dd khdi phan ciing
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Cac buorc thuc hién:

- CPU dua ra BUS d/c dia chi cua thanh ghi DATA.R

- CPU dua ra BUS d/k tin hiéu IORD

- S6 liéu tir DATA.R dugc dua vao BUS sé liéu va dudi tac dong cua tin hiéu
IORD va duoc dua vao ACC cua CPU
b. Ra so ligu (hinh 4.4)

R TEvaoim
RBIIS df:
‘
f JEURTT )
Y
CUT DATAR

I0WE

k

Hinh 4 4a: Ra dit Ligu
(S0 da khoi phin cing)
Cac buoc thuc hién:
- CPU @dua dia chi cia TB vao/ra ra BUS d/c
- CPU dua s6 liéu can ghi ra BUS s/l
- CPU dua tin hiéu IOWR ra BUS d/k
- Du¢i tac dong cua tin hiéu TIOWR s liéu dugc ghi vao thanh ghi DATA.R cua
thiét bi ra.
Co ché nay c6 han ché vi CPU ra 1énh doc (IORD) hay ghi (IOWR) ma khong
kiém tra xem thiét bi vao/ra cd san sang guri hay nhan so li¢u hay chua.

Trong hau hét cdc may tinh viéc chuyén s6 li€u dugc thé hién qua Iénh vao ra

riéng:
IN LLXXX]
dia chi thiét bi vao
OUT XXX
diachi TBra

4.1.2. Vao/ra sé liéu cé doi thoai
Trong thiét bj vao/ra ngoai thanh ghi sé liéu con co thanh ghi trang thai
(Status.R) dé thong bao TB vao/ra di sin sang chuyén s6 liéu chua.
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a. Vao so liéu c6 doi thoai (hinh 4.5)

b
cH TB o IN STATUS R
BUS dic
)| | STATISR
N
. Hlsl
DATAR @
¥
'
oD IN DATAR
ACC l

Hinh 4.5a: Vao s5 lisu cé déithoai Hinh 4 5b:Vao 85 lidu cb d5itheai
(S dd lchsi phin cing) (Luu d5 phan mem)

Cac buoc thuc hién:
- CPU dua dia chi cua thanh ghi trang thai STATUS.R ra BUS d/c
- CPU dua tin hiéu doc IORD ra BUS d/k
- Noi dung cia STATUS.R chuyén t6i BUS s/l va duoc dua vao ACC cua CPU

- CPU phan tich xem thiét bi vao/ra di sin sang chua. Néu sin sang thi CPU ra
1énh doc s6 liéu, néu chua thi quay vé cho.
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b. Ra 56 ligu c6 doi thogi (hinh 4.6)

!
CPIT TE v
viofa [ msTATUSR |
RIS dfz
| | STATISR
]
e @
IORD) d
OUT data B
AT TOWE, f 2
Write into

Hinh 4 6a: Ra &5 lign ¢é dsi Hinh 4.6b: Ra 55 ligu cd dai
thoai. (S d6 khaiphin cing) thoai (Loo 36 phan mem)

Cac buoc thuc hién:
- CPU dua dia chi ctia thanh ghi STATUS.R ra BUS d/c
- CPU dua IORD ra BUS d/k

- N6i dung cua thanh ghi STATUS.R dua vao BUS s/l va dugc dua vao ACC cua
CPU

- CPU phan tich ndi dung cua ACC, c6 hai truong hop xay ra:

. Néu TB vao/ra sin sang , CPU dua sb liéu ra TB vao/ra
. Néu TB vao/ra chua sén sang CPU quay vé doc thanh ghi trang thai.
Trong phuong phap vao/ra c¢6 ddi thoai, néu thiét bi vao/ra chua sin sang
nhan hay gui s6 liéu thi CPU phai chd. Néi cac khac phuong phap nay gay lang phi
thoi gian ciia CPU. Dé giam bét thoi gian chd, CPU c¢6 thé ding phuong phap hoi

vong cac TB vao/ra

c. Vao/ra sé ligu cé doi thoai bang phwong phdp héi vong (hinh 4.7)
Vi du: CPU quan ly 8 TB vao/ra TB0...TB7
Phuong phap ndy c¢6 wu diém 13 giam b6t thoi gian chd cia CPU  nhung

viéc dap ung yéu cau chuyén so li€u cua cac thiet bi la khong déu nhau, khong co
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kha ning dap tmg yéu cau tirc thoi cia thiét bi. Nhuge diém nay co thé duoc khac

phuc bang phuong phap vao/ra do thiét bi vao/ra chu dong.

TH? Thiie kiOn ch-~ng tr=nh

Feady chiyen =5 ligo

Thite hign chuong winh

E.eEfigr —— 1 choyen s8 liguo

Thute hign chuong trinh
TR S i
Feady —— | chuyén s& Lién .

Thite hign chitong winh
Ef'and? ——— | chuyén s& ligu »

Hinh 4.7: Vioja 5 Lidu cé d5ithoai bing
phitong phip hoi vong

4.2. Phwong phdp vao/ra so liéu do thiét bi vao/ra chii dpng
4.2.1. Nguyén Iy vao/ra bang ngit (hinh 4.8 va hinh 4.9)

Nhirng han ché ciia phuong phap vao/ra bang chuong trinh duoc khic phuc
bang phuong phap vao/ra biang ngat. Trong phuong phap nay TB vao/ra chu dong
khoi dong qué trinh vao/ra sé liéu.

Qua trinh thuc hién ngcft:
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- CPU hoat dong binh thuong

- Khi TB vio/ra san sang chuyén so liéu s& giri yéu ngat téi CPU bang tin
hiéu INTR (Interrupt Request)

- CPU thuc hién ndt 1énh dang thuc hién trude khi tra 101

- X4c dinh ngit va tra 101 thiét bj vao/ra bang tin hiéu INTA (Interrupt
Acknowledgement)

- Pay PSW (Program State Word) va PC (Program Counter) vao ngin xép
TB vao/ra théng qua bo diéu khién ngit cho biét dia chi cua chuong trinh con phuc
vu ngat. CPU nap dia chi nay vao PC.

- CPU nhay dén chuong trinh con phuc vu ngat (Interrupt Service Routine)
ISR

- Chuong trinh ISR s& diy cac thanh s& bi thay ddi trong chuong trinh con
vao ngan xep.

- Chuong trinh ISR s¢€ thuc hi¢n viéc chuyén sb litu gitta TB vao/ra va bg
nhd qua CPU (ACC).

- Sau khi chuyén sé liéu xong, CPU khéi phuc céc thanh ghi

- Khoi phuc PC va PSW tir ngin xép, tré vé chuong trinh chinh thyc hién

ti€ép nhi€ém vu trudc khi c6 ngat.

) TE vao/a

EUS dfc

EUS 4/

[ORED

L -

J (MY i

INTR
INTA

ACC

Hinh 4.8: So d6 khoi phin cing

(V& kiéu khac véi Interrupt Controler 1-8259 !)
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Chitong winh
chinh

[ X
Nein xep _ Chuong winh

con

Cat giir

chuyén
st Ligy

phoc

Hiah 4.9: Liru d6 phin
nem

Bang phuong phap ngat thiét bi vao ra dugc phuc vu theo yéu cau cua chiing
nén thuong st dung trong cac ung dung thoi gian thuc doi hdi thoi gian khéi dong
phuc vu ngén.

Vidu:
Hé thong bao dong (tir ddu cam bién diéu khién 10 hoi khi nhiét d6 vuot ngudng)
Podng ho thoi gian thuc
Béo 161 phan cing
B4o mét ngudn nudi
Bio 16i trong truyén tin

Mot s6 khdi niém khac

- Uu tién: Trong cuing mot thdi diém c6 thé co nhidu yéu cau ngit nén may
tinh (CPU) phai c6 phuong phap dé 1ap thir ty phuc vu ngit dam bao cho viéc
vao/ra s6 liéu cia toan hé khong bi x40 tron. Thong thudng mdi thiét bi vao/ra duge
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gén mot muc vu tién. Tuy theo muc vu tién ma CPU xac dinh th ty phuc vu cho
cac thiét bi vao/ra.

- NMI (Non Maskable Interrupt) 1a yéu cu ngat tic thoi, khéng cAm va cho
phép dugc bang phan mém duogc.

- Ngat mém dung 1énh (INT) dé goi cac chuong trinh phuc vu ngét ciia hé
thong.

4.2.2. Nguyén Iy tham nhép bé nhé trwe tiép (DMA: Direct Memory Access)

Trong céc phuong phap vao/ra trinh bay trén c6 cac nhuoc diém sau:
- Vao/ra bang chuong trinh phai chuyén s liéu giita thiét bi vao/ra va bd nhé
thong qua ACC (hinh 4.10)
St dung phuong phép vao/ra diéu khién bang chuong trinh ta thay:
- Viéc vao/ra sb liéu déu qua ACC cua CPU
- Muén doc sb liéu tir TB vao/ra vao bd nhé phai qua 2 budc
(DATA.R) - ACC
(ACC) - MEM
- Muén dua ndi dung ctia 6 nhé t6i TB vao/ra ciing phai qua 2 budc
(MEM) - ACC
(ACC) - DATA.R cua TB vao/ra
Nhu vay viéc chuyén so lidu giira thiét bi ngoai vi va bd nhé can hai budc,
tdc d6 cham.

Phuong phéap vao/ra bang ngit bao dam thiét bi vao/ra dugc phuc vu gan nhu

tc thoi (trong thdi gian ngin). Nhung trong chuong trinh con phuc vu ngit, qua
trinh chuyén s6 liéu dugc thyuc hién bﬁng chuong trinh nén tbc do cham.
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TE vaofa CETT MENM

[ — [ ]

< e )

Hinh 4.10: Nguyén ¥ vao/a bing
chitong winh chuyén s ligu

Phwong phdp vdao/ra tham nhdp bé nhé truc tiép DMA (Direct Memory
Access) (hinh 4.11) khic phuc cac nhugc diém trén. Phuong phap nay chuyén sb
liéu vo1 bd nho khong qua ACC cua CPU

TE vao)1a CFU MEM

—

[u
‘J;ill\lll:
—

=
[nr
A
L4
|

=
-

Hinh 4.11: ¥Vao/fa lchéng qua ACC

Chuong trinh con dé chuyén sé liéu giita TB vao/ra va bo nhd duoc thay doi
bang don vi diéu khién dic biét bang phan cimg DMAC (Direct Memory Access
Controller).

Qua trinh thuc hién DMA:
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CPU lam viéc binh thuong
Khi thiét bi ngoai vi muén chuyén sd liéu truc tiép voi bo nhé thi gai yéu cau
t61 DMAC qua tin hiéu DRQ ( DMA Reqgest)
B6 diéu khién DMAC chuyén yéu cau nay téi CPU qua tin hiéu HOLD
CPU thuc hién nét chu ky méy dang thuc hién, treo BUS va tra 101 DMAC
bang tin hi¢u HLDA.
DMAC tra 10i thiét bi vao/ra bang tin hiéu DACK, 1am chiit BUS sinh ra
- BUS d/c (Cac tin hi¢u dia chi)
- C4c tin hiéu diéu khién
- Diéu khién chuyén sb liéu gita bo nhd va TB vao/ra
S liéu chuyén gitta bd nhé va thiét bi vao/ra thuong 1a ca mat khoi.
Khi chuyén xong s6 lieu DMAC dua tin hiéu TC (Terminal Count) thanh
tich cuc dé bao mot qua trinh DMA két thiic

C6 thé minh hoa hoat dong cua phuwong phap vao/ra sb liéu baing DMA nhu
hinh 4.12.

bus dio
b
¥

bus gl

P " N MEM

K ¥

bus s/l
b1 I

e
N r
HOLD DRO
LAl BACK TE vioia
—————————=
HILL.DA

Hinh 4.12: Vio/ra 6 ligu bing DMA
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4.3. Pia chi thiét bi vao/ra

Bo nhé 1a tap hop cac thanh ghi, qua trinh chuyén sb liéu giita CPU va bo
nh¢ thyc chét 1 qua trinh chuyén s6 liéu giita cac thanh ghi ACC cua CPU va cac 6
nhd.
Trong cac thiét bj vao/ra déu c6 thanh ghi s liu, viéc chuyén sb lidu giira
CPU va TB vao/ra thuc chat ciing 1 chuyén s lidu gitta cac thanh ghi.
Trong nhiéu hé may tinh c6 kha ning co
+ dia chi riéng cho TB vao/ra va
+ dia chi riéng cho by nhé
Cac hé théng nhu vay goi 1a h¢ théng c0 vao/ra tach biét.
Céc h¢ thong nay thuong cé 1énh vao/ ra riéng.

IN LXXXI
 dia chi thiét bi vao
OUT XXX
dia chi TB ra

Trong mot s6 truong hop (dic biét 1a cac hé vi xir Iy ho MOTOROLA)
khong c6 khong gian dia chi riéng cho TB vao/ra ma phai dung khong gian dia chi
cua bd nhé thay cho khong gian dia chi TB vao/ra.

Trong cac hé théng nay mot s 6 nhé dic biét khong ding nhu 6 nhé ma
dung nhu céac thanh ghi cho TB vao/ra. Cac 6 nhd nay con goi la cac 6 nhd gia
(Pseudo). Qua trinh chuyén sb lidu gitta CPU va TB vao/ra dugc thuc hién nho cac
lénh chuyén s6 liéu giita CPU va bo nhé.
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CHUONG V
CAU TRUC CUA PON VI XU LY TRUNG TAM

5.1. Ho Vi xur ly Intel 80x86

Véi sy tién bo cla cong nghé vi dién tr, toan bo CPU duogc céy bén trong
mot mach vi di€n tr. Mach vi dién tir nhu vdy con goi la Microprocessor (MPU),
(MP). Ho vi xtr 1y Intel 80x86 duoc sir dung dé xay dung dong méy tinh c4 nhan

IBM-PC (Personal Computer), dugc str dung rong rdi nhat hién nay. Bang sau day

s& gi6i thiéu qua trinh phat trién va tinh ning co ban cta ho vi xir Iy Intel 80x86.

PC/AT
Cogtlg;(tjiabrgity * Protected Mode **Quad pumped 100 #Integrated L2
8088 | 80286 | 80386 | 80486 | Pentiu | Pentiu | Pentiu | Pentiu
- m[] m[] Pro | mO II ml] 4
adeBus | 20 24 32 32 32 36 36 36
1 16 4 4 |4GIG*| 64 64 64
VRO | MEG | MEG* | GIG* | GIG* GIG* | GIG* | GIG*
NA | 1GIG | 64 64 64 64 64 64
MEM SIZE TERA | TERA | TERA | TERA | TERA | TERA
8 16 32 32 64 64 64 64
S T 16 32 32 32 32 32 32
REGSIZE 4 4 6 6 6 6 6 6
weorecs | 8087 | 80287 | 80387 | On On On On On
Chip Chip Chip Chip Chip
warn | 4778 | 8,12 | 16,25, | 33,50 | 50,60, | 60,66 | 66,100 [ 100/40
33 66 0*
P | NO | NO | YES | YES | YES | YES | YES | YES
e | NO NO NO | YES | YES | #YES | #YES | #YES

ON CHIP
CACHE

5.2. Gi6i thiéu vé B§ vi xir Iy 80x86
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Chung ta bat dau bang viéc tim hiéu tinh nang va kién tric bd vi xtr Iy 16-bit
80286 dé dé dang tién t6i lam chu cac bo vi xir Iy 32-bit phirc tap hon nhu Pentium.

5.2.1. Tinh nang co bdn cva by vi xu ly 80286

Bo6 vi xtr Iy 80286 1a mot bo vi xur Iy thude ho vi xtr 1y 80x86. Ho 80x86 gém
cac b vi xur 1y 8086, 8088, 80186 80286 va 80386, 80486 va Pentium.

Mot s6 dic tinh ky thudt chinh caa MP 80286 la:
Tan sb cua dong hd thoi gian: 10MHz, 8MHz, 16MHz, 20MHz.
Kha nédng dia chi hoa: 16 mega byte (MB) nhé vat 1y, 1 giga byte (GB) nh¢ ao.
Hai ché d6 hoat dong: Ché do dia chi thuc, ché d6 dia chi 4o hay ché do bao vé.
C6 don vi quan ly bo nh¢ bén trong b vi xtr ly.
C6 bon muc bélo v€ b0 nho. ‘
C6 kha nang doi thoai voi cac by dong xur ly.

Trong ché do dia chi thuc, MP 80286 c6 ma Iénh twong thich véi MP 8086
va 8088, nhung qua trinh thyc hién nhanh hon.

Kha nang dia chi hoa by nhé vat 1y 1on nhét 1a 16 MB vi ¢6 24 bit dia chi.
Trong ché d6 thuc, chi st dung cac duong dia chi A0-A19 va nhu vay dia chi hoa
duoc mot mega byte.

5.2.2. So dé khéi chirc néing ciia bé vi xir Iy (Hinh 5.1)

B vi xtr Iy MP duoc xay dung tir 4 don vi c6 thé 1am viéc song song.

EU AT
Cdc thanh gt Cée thank ghi
dich, quay vong mang C3, D,
Mhin,clua BES BUS dia chi
AL # B tac dia chi I—
1 t BUS =& ligu
: ' B =

BUS digu khign

BS giaimf lénh = Hang dor l&nh

.

Hang do1 lénh

e B& nhinlénh
df a1 mi T

Hinh 5.1 Sadd chic ning cia MPE02E85

a. Don vi bus BU ( Bus Unit)
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BU thyc hién céc chirc nang chinh sau:
Sinh ra céc tin hiéu dia chi, s6 liéu va diéu khién dé thidm nhap vao bo nhé hay thiét
bi vao/ra.
Thiét 1ap quan hé v6i bo dong xtr Iy EP hay cac bo xir Iy khac dang lam chi BUS.
Cho phép qua trinh nhap 1énh song song vi cac qua trinh khac vi c6 hang dgi Iénh
6 byte. Vi véy loai trir dugc thoi gian chét trong khi tim 1énh trong b nhd.

b. Don vi lénh IU (Instruction Unit)

IU thyce hién céac chirc nang chinh sau:
Nhén 1énh tr bd nhé vao hang doi I¢nh.
Giai ma Iénh thanh con tro téi vi chuong trinh thyc hién 1€nh.
Qua trinh doc 1énh duoc thuc hién khi khong c6 don vi khac yéu cau st dung BUS.
Qua trinh nhan Iénh va gidi ma 1énh dugc thuc hién song song vdi qua trinh thuc
hién cac 1énh trudc do.

c¢. Don vi thuc hién lénh EU (Execution Unit)

EU thuc hién cac phép tinh sau:
Cong, tru (8,16 bit).
Nhan, chia bang phan ctng.
Céc phép tinh xir Iy bit, dich chuyén, quay vong & cac thanh ghi va 6 nhé.

Vé phuong kién tric, tip thanh ghi da nang di twong d6i phong phi.

d. Don vi dia chi AU (Address Unit)

Bao gdm cac thanh ghi mang (CS. DS, SS, ES) va bo chuyén doi dia chi.
Trong ho vi xtr Iy 80x86, bd nhd dugc t6 chire theo mang. Pia chi 6 nhd gém hai
thanh phan: dia chi méang va dia chi offset. Dia chi mang cho biét mang nhé nao
trong b nho, dia chi offset cho biét 6 nhd cu thé trong by nho. Cadp dia chi mang:
dia chi offset con goi 1a dia chi logic. Ttr dia chi logic s€ dugc tinh thanh dia chi vat
Iy dé truy nhap bd nhé vat 1y.

5.3. Cac thanh ghi cua 80x86
MP 80286 gém 15 thanh ghi 16 bit, chia lam 3 nhém:
Thanh ghi da nang (hinh 5.2a)

Céc thanh ghi ndy chira cac toan hang ctia cac phép tinh s hoc hay logic.
Bdn thanh ghi 16 bit AX, BX, CX, DX c6 thé sir dung nhu tim thanh ghi 8 bit. Bon
thanh ghi chira byte thip (AL, BL, CL, DL) va bén thanh ghi chira byte cao (AH,
BH, CH, DH) .
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Ngoai chirc nang chung, cac thanh ghi trén con cé cac chirc ning ngam dinh:
- AX giit vai tro nhu thanh ghi ACC clia cac mdy tinh tong quat.
- AX va DX dung trong cac I¢nh nhan, chia va vao/ra.

- CX giit chirc ning thanh dém, dung cho tit ca cac 1énh quay vong, 1énh dich

chuyén va cac Iénh lap.

- BX va BP la nhiing thanh ghi co sé, chtta dia chi co s¢ trong phép tinh dia

offset.

- SI va DI goi la nhiing thanh ghi chi s0, chtra dia chi ofsset co thé tang dan khi

tham nhép vao mot cau trac dir ligu.

- SP 1a con tré ngin xép, chira dia chi offset cua dinh ngan xép. BP con goi con
tré co so, dugc dung ngadm dinh dé truy nhap vao ngin xép. BP ciing tham gia

dé tinh dia chi offset trong cac phép tinh dia chi trong 1énh.

Cac
thanh

ghi &3

Ligu

7 0 7 0
.
AT AH AL
D DH DL
\ CE ZH zL }
BiE EH BT
e
EBFP
o |
LI
5P

¥

15

Hinh 5 2a: Cac thanh ghi da ning

Cdc thanh ghi mang (segment)(hinh 5.2b)
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Ding cho cac 18nh dich
chuyén, quay vong vi lEp

Thanh ghi co s

Thanh ghichi &5
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Céc chuong trinh thuong duoc cau tao tir nhiéu modul 1énh va sb liéu. MP
80286 cho phép mot chuong trinh dang thuc hi¢n c6 thé tham nhap tirc thoi dén bon
mang nhg. Bon thanh ghi mang nhan biét bon mang nhé dang su dung. Céc thanh
ghi mang do la:

CS: thanh ghi mang Iénh

DS: thanh ghi méang s6 liéu

SS thanh ghi mang ngan xép
ES thanh ghi méang s6 liéu phu.

Noi dung cua thanh ghi mang goi 1a bd chon mang nén cé nhiéu khi con goi thanh
ghi mang la thanh ghi chon mang.

15 0
o B& chon mang Bnh
(Thanh ghi mang lénh)
DS Bé chon mang lEnh
(Thanh ghi mang &5 Léu)
aa Bé chon mang 1Enh
(Thanh ghi mang ngin x&p)
E3 Bé chon ming linh
(Thanh ghi mang s5 Liéu phuy)

Hinh 5.2b: Cic thanh gshimang

c. Cdc thanh ghi diéu khién va trang thdi
Céc thanh ghi nay gom:
Thanh ghi co FR (Flag Register)
Con tr¢ 1énh IP (Instruction Pointer)
Thanh ghi trang thai may MSW (Machine Status Word)
Con tr6 Iénh IP
Con tr6 1énh ludn chira dia chi twong d6i (so véi dau ctia mang nhé dang st
dung) cua Iénh s€ thyc hién ti€ép theo. Nhu vay con tro I¢énh cung véi thanh ghi
mang Iénh (CS: IP) dinh nghia dia chi logic ctua I¢nh ti€p theo, c6 chirc nang nhu
thanh dém chuong trinh (PC) trong may tinh tong quat.
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Con tro 1énh dugc diéu khién boi co ché ngit, biy va cac phép chuyén diéu
khién.
Thanh ghi co FR
Thanh ghi c& FR ¢6 16 bit dugc biéu dién trén hinh 5.3:
CF (Carry Flag), co nhé.

CF=1 chi rang co hién twong nhd tir bit cao nhat ctia mot phép toan 8 bit hay
16 bit, sau khi thuc hién cac 1énh s6 hoc. Tat ca cac 1énh dich chuyén va quay vong
déu anh huong dén co CF.

PF (Parity Flag), co kiém tra chin 1é.
PF=1, néu 8 bit thap cua két qua co s cac chir s 1 1a chin, nguoc lai PF=0.
AF (auxiliary carry Flag), co nhé phu.

AF duoc st dung trong cac phép tinh sé hoc véi ma BCD (Binary Coded
Decimal). N6 cho biét c6 nhd tir s6 BCD thap sang s6 BCD cao hay bit s6 li¢u D3
sang bit D4 trong thanh ghi AL.

ZF (Zero Flag), co 0
ZF=1, khi két qua phép tinh bing 0.
SF (Sign Flag), c& dau.
SF cho biét két qua phép tinh 13 duwong hay am, néu 4m, SF=1 nguoc lai,
SF=0
OF (Overflow Flag), co tran.
OF dung trong phép tinh s6 hoc c6 ddu, n6 chi rang két qua tran sang bit diu.
- TF (Trap Flag), c& TF chi ché d6 chay timg 1énh. Néu c& TF=1, MP 80286 ¢
ché do chay tung budc dé gitip cho viéc hi¢u chinh chuong trinh dugc thuan loi.

MGdi lénh gy ra mot ngat dé MP 80286 nhay vao chuong trinh con phuc vu
hi€u chinh chuong trinh.

Co TF chi c6 thé thay doi thong qua ngan xép: cat thanh ghi co RF vio ngin
x€p, thiét 1ap bit TF trong ngan xEp va dua trd lai thanh ghi co.

Trudce khi nhay vao chuong trinh con phuc vu hi¢u chinh, thanh ghi co FR
duoc tu dong luu gitr. Trong chuong trinh con nay bit TF duoc xo04, dé€ khi thuc hién
cac 1énh cua chuong trinh con khong xay ra ché do chay tung budc. Khi trd vé tir
chuong trinh con phuc vu hi¢u chinh, thanh ghi c& dugc phuc hoéi va bit TF van gitr
gia tri cti. (TF=1).

- IF (Interrupt enable Flag), c& cho phép ngat. Néu cd IF=1 cho phép ghi nhan
ngat & chan INTR cua bd vi xtr 1y.
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Bit IF dugc thiét lap béng Iénh STI va duoc x6a béng 1énh CLI hodc thong
qua ngan xé&p.

- DF (Direction Flag), bit huéng.

DF cho biét hudng tién trién trong mot chudi sd licu.

Néu DF=1, ndi dung cta thanh ghi SI hodc DI hay c4 hai thanh SI va DI s&
tu dong giam di 1. Néu DF=0, ndi dung cua cac thanh ghi nay s& tu dong ting 1
trong cac lénh xir 1y chudi.

Bit DF c6 thé thiét 1ap bang 1énh STD, x6a bang 1énh CLD hay c6 thé diéu
khién thong qua ngin xép.

NT (Nested Task), nhiém vu 16ng nhau.

NT cho biét 1énh dang thyc hién dang tién trién bén trong cung mot nhiém
vu hay s& giy ra viéc chuyén nhiém vu. NT chi dung trong ché d6 bao vé ciia MP
80286.

IOPL (I/O Privilege Level), mirc dic quyén vao/ra

IOPL chi ra mirc dac quyén thép nhét ma nhiém vu dang thuc hi¢n can co, dé

dugc phép thuc hién cac 1énh vao/ra. Cling nhu NT, IOPL chi c6 & ché do bao vé.

Cic oo trang thaii

O nhd

C& kiém cra chdn t

o nhd phu

OF zero

Cé&rdau

O ervdn
1> 14 1312 11 10 > & |7 |é&a 5 |4 312 1 D

HNT [OFL |OF DF (IF |TF [3F |ZF AF FF CF

Cic od dieu khién
Cérbdy
Cdcho phépngde
C vk g
Miute cdic quwdn wiala
NRiém vy i8ng nhau

Hinh 5.3 Thanh ghi ¢

Thanh ghi trang thai may MSW
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Thanh ghi MSW ¢6 16 bit nhung chi c6 4 bit dugc dung, con cac bit khac dy
trlr cho cac b vi xu 1y 32 bit (hinh 5.4).

15 1]

T3 |EM |MFP | PE

Thiet l4p nhidgrm vu _
Mo phdng bd ddng xir 1§
Cdc mdt bd ddng xix 1y
Cho phép che db bio v

Hinh 54: Thanh ghi MW

- PE (Protected mode Enable), cho phép bd vi xir Iy chuyén sang ché d6 bao

\(

Bit PE=1 chi ring MP 80286 dang lam viéc & ché do bao vé. Mot khi da
dugc thiét lap thi chi c6 RESET méi x6a PE vé 0 duogc.

- MP (Monitor Processor Extension).
Bit MP cho biét dang c6 mot bo dong xir 1y cung 1am viéc.

- EM (Emulate Processor Extension).

EM s& cho phép mé phong mot bd dong xir 1y.

- TS (Task Switch)

Bit nay s& dugc thiét 1ap mdi khi chuyén nhiém vu va thudng duoc dung
trong truong hop c6 bo dong xur ly. Khi chuyén nhi¢m vu khong thay d61 pham vi
(context) cua by dong xur ly. Nhu vay, khi MP 80286 thuc hién 1¢énh dong xtr 1y dau
tién (sau chuyén nhiém vu), s€ giy ra ngoai 1€ s6 7. Xur 1y ngoai 1€ nay cho biét c6
can thay d6i pham vi ctia by dong xur Iy hay khong?

5.4. Céc ché d dia chi héa
Dia chi truee tidp
Dia chi offset ciia toan hang chira trong 16 bit ctuia 1énh.
OFFSET=16 bit dich chuyén cua lénh

Vidu: MOV AX, [34FFh]
Dia chi gidn tiép qua thanh ghi
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Dia chi offset cta todn hang chtra trong cac thanh ghi SI, DI, BX
OFFSET = (SI, DI, BX)

Vidu: MOV AX, [SI]

Dia chi twong doi theo thanh ghi co sé BX, BP

Dia chi offset ciia toan hang bang tong ctia dich chuyén chira trong 1énh va noi

dung cua céac thanh ghi co s¢ BX va BP

OFFSET = (BX hay BP) + dich chuyén

Vidu: MOV AX, [BX]+ 3FFh

C6 thé sir dung ché do dia chi nay dé xay dung mang mot chiéu.
Dia chi twong doi theo chi sé SI, DI

Dia chi offset ciia toan hang bang tong ctia dich chuyén chira trong 1énh va noi

dung cua thanh ghi ST hay DI

OFFSET= (SI hay DI) + dich chuyén

Vidu: MOV AX, [SI]+ 154Eh

Co thé sir dung ché do dia chi nay dé xay dung mang mot chiéu.
Dia chi twong doi c¢é qua thanh ghi co sé va chi so

Dia chi offset cta toan hang bang téng cta ndi dung thanh ghi co so va ndi dung

thanh ghi chi sd.

OFFSET= (BX hay BP) + (SI hay DI)
Vidu: MOV AX, [BX]+ [SI]
Co thé str dung ché d6 dia chi nay dé xdy dung mang hai chiéu.

Khi ta c6 mot vung s6 li¢u dong va muon lam viéc véi cac phan tir cua vung thi

ché d6 dia chi hoa nay 1a thich hop. Thanh ghi co sé phuc vu chon ving, thanh ghi
chi s tré dén bén trong cia ving xac dinh.

Dia chi twong doi, cé thanh ghi co sé, thanh ghi chi sé va dich chuyén

Dia chi offset cua toan hang 13 tong ndi dung ctia thanh ghi co sd, ndi dung cia
thanh ghi chi s6 va dich chuyén chutra trong 1€nh.

OFFSET = (BX hay BP)+ (SI hay DI) + dich chuyén

Vidu: MOV AX, [BX]+ [SI] + 154Eh

Co thé str dung ché d6 dia chi nay dé xay dung mang hai chiéu.

Nho c6 thanh ghi co sé, ché do dia chi nay cho phép lap lai mot cAu triic ma &
trong do co cac vung s6 li¢u can tim. Chi s6 cho phép chon phan tr xac dinh bén

trong vung dir 1i€u nay.
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g. S0 liéu tivc thoi trong lénh
Vi dy: MOV AX, 3000h

5.5. Cau tric Iénh co ban ciia 80x86

CAu trac 1énh co ban cuia MP80286 duoc mo ta trong hinh 5.5.
Lénh ciia MP 80286 c¢6 do dai tir 1 dén 6 byte.

1. OP — 6 bit cao cua byte thir nhit 13 ma 1énh.

2. D 1a huéng chuyén sé lidu.
D =1 C6 ma ¢ phan REG la thanh ghi dich
D =0 C6 mi ¢ phan REG 1a thanh ghi ngudn

3.W=0 chi 1énh Iam viéc véi toan hang 8 bit

w=1 chi 1énh Iam viéc v&i toan hang 16 bit

4. MOD cho biét 1 toan hang 13 & 6 nhé hay ¢ thanh ghi.
Néu toan hang & trong b nhé thi ¢6 3 trudng hop xay ra
khong c6 dich chuyén
¢6 8 bit dich chuyén
¢6 16 bit dich chuyén
toan hang ¢ trong thanh ghi
5.REG - Dinh nghia cac thanh ghi:

REG W=0 W=1
000 AL AX
001 CL CX
010 DL DX
011 BL BX
100 AH SP
101 CH BP
110 DH SI
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| 111 | BH DI

D7 byel DOD7 bye2 DO bye3 bye4 byeS5 bye6

TITIT|ITITT B thip | Becao | Bthip| Beao
"'_V_"Lrﬁ_l'_L'f_Il_Y_“_Y_)L “ Ao - _.r

P L WHMOD REG RM

L Thanh ghi chifs toén hang/Thanh
ghi diing dé dia chi hos

Thanh ghi chifs todn hang hay
phin md rémg cla mi lenh

Cdc che da chi thanh ghi hay bé nhed
_ kheng dich chuyén
_ dich chuyén 8bit
- dich chuyén 16bit

Tir hay byte

Hirdng chuyén =& ligy

M lenh

Hinh 5.5: CAu trac 1énh cia MP 80286

6. Néu MOD = 11 thi 3 bit R/M ¢6 ¥ nghia sau

R/M W=0 W=1
000 AL AX
001 CL CX
010 DL DX
011 BL BX
100 AH SP
101 CH BP
110 DH SI
111 BH DI
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Néu MOD khéac 11 thi 3 bit R/M ¢6 y nghia sau:

R/M MOD = 00 MOD =01 MOD = 10
000 | (BX)+ (SI) (BX) + (SI) + disp8 | (BX) + (SI) + disp16
001 | (BX)+ (DI) (BX) + (DI) + disp8 | (BX) + (DI) + disp16
010 | (BP) +(SI) (BP) + (SI) + disp8 | (BP) + (SI) + disp16
011 | (BP) +(DI) (BP) +(DI) + disp8 | (BP) + (DI) + disp16
100 | (SI) (SI) + disp8 (SI) +displ6

101 | (DI) (DI) + disp8 (DI) + displ6

110 | dia chi truc tiép | (BP)+ disp8 (BP) + displ6

111 | BX (BX) + disp8 (BX) + disp16

Bang sau cho biét thanh ghi mang ngdm dinh hay c6 thé viét tudng minh
trong lénh cung véi dia chi offset tuong tng:

Céc thao tac quy chiéu | Thanh ghi | Thanh ghi mang Dia chi offset

bd nho mang ngam thay thé

dinh

1. Nhan 1énh CS N IP
2. Thao tac ngan xép SS N SP
3. Pia chi nguén trong DS CS,ES, SS SI
thao tac chudi
4, bia chi dich trong ES N DI
thao tac chudi
5. BP dung nhu thanh SS CS, DS, ES OFFSET
ghi co so
6. Cac phép doc ghi sd DS CS, ES, SS OFFSET
li¢u thong thuong

[BX]
Vi ches i lénh MOV CL, [BX] y
Hojojoj1joj1fojeofo]ofl|r 11
—_ W e
Thanh ghi dich oL
byte

Tap 1énh cua MP 80286 c6 thé chia lam bay nhom nhu sau:
Nhom 1énh chuyén s6 liu
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Nhom 1énh xir 1y chudi sb liu

Nhoém 1énh s6 hoc

Nhom Iénh logic

Nhom I¢nh thay ddi trinh ty thuc hién chuong trinh
Nhoém 1énh diéu khién bo vi xur ly

Nhoém 1énh hd tro ngon ngir bac cao.

5.6. Quin ly bd nhé va ché d dia chi 4o ciia 80x86
5.6.1. Cac khai niém mang nhd, khong gian nho va nhiém vu
Pon vi quan 1y bd nhé cho phép chuyén cac dia chi logic thanh nhimg dia
chi vat ly cta bg nhé.
Mot mang nhd duge dinh nghia nhu 14 mot tap hop cac 6 nhd lién tuc khong
qua 64KB va c6 thé trao doi gitra bd nhd trung tam va bd nhd ngoai.
MObi mang nhé duoc dinh nghia bai ba thong sb:
Dia chi co s¢ (24 bit)
Kich thudc mang (46 dai mang, 16 bit)
Quyén tham nhap (8 bit) (hinkh 5.6)

Pia chl gidi han

Kich thitdc ming Mzng nhé

Pra chl e s

Hinh 55: Binh nghla mét mang

Ba thong sb nay tao thanh bo mé ta mang ( Segment Descriptor)
Nhiém vy ¢ day dugc dinh nghia & muc thyc hié€n, khac voi khai ni€ém nhi€ém vu
trong hé diéu hanh. Nhiém vu 1a viéc thuc hién mot tap hop cac quy trinh gz"m Vol
mot trang thai xac dinh ctia by vi xur ly.

Khong gian nhd duge dinh nghia gan véi nhiém vu.

Khong gian nhd dugc danh riéng cho mot nhi¢ém vu goi 1a khong gian nhé
cuc bo. Khong gian nhé ma tit ca cac nhiém vy déu c6 thé tham nhap t6i goi 1a
khong gian nhé toan cuc. Nguyén ly nay dugc lam sang to & hinh 5.7.
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houg

gian nhd
cuc b N . . =

i Ehéng gian nhé ao
" | cla nhigm w1

G

Khéng zian nhé ao

Khdng
cla nhigm vy 3

gian todn

Khéng gian nhé do
cla nhidm vy 2

Hinh 5.7: Cdch ly cdc nhiém vy bing
cich chia khéng gian nha

5.6.2. Dia chi do
Mot dia chi ctia 6 nhé duge dinh nghia boi hai thanh phan
B6 chon mang 16 bit
Offset 16 bit
B6 chon mang ndy c6 y nghia khac nhau, khi MP 80286 lam viéc & ché do
dia chi thuc va ché do bao vé (hinh 5.9).
Trong ché do thyc, bd chon mang biéu dién cac bit cao ciia dia chi co so cia
mang nhd.
Trong ché do bao vé, bd chon mang cd y nghia sau:
Hai bit thdp 1a mic dic quyén yéu cau RPL ddi v6i mang nhé (Requested
Privilege Level).
Bit TI (Table Indicator) xac dinh khong gian nhé.
TI = 0, trd té1 bang cac bo mo td mang cua khong gian nhd toan cuc GDT (Global
Descriptor Table).
TI = 1, tré téi bang cac bd mo td mang cua khong gian nhd cuc bd LDT (Local

Descriptor Table).
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- 13 bit cao danh cho chi s6 INDEX, n6 dugc sir dung dé tro toi 2'° = 8192
bd mo ta mang nhé trong GDT va 8192 bd mé ta mang nhd trong LDT. Tong sb
mang nh¢ c6 thé duoc dinh nghia 13 16384.

Dung lugng 16n nhat cia mang nhd 1a 64kB. Vay khong gian nhé ao danh
cho mot nhiém vu c6 thé 1a mot giga byte (2*21. *2!° = 23° = | GB). Dung lugng bd
nhd vat 1y 16n nhat trong hé vi xir Iy 80286 14 2**= 16 MB.

15 015
Ba chon mang offset BEiia chilogsic
15 4 1 0
TI|RFL B chon mang
Phan biet khang gian nhé J

Mt didc quyén veu ciu

Hinh 5.8: Bia chi logic trong che do bdo w

a) b)
Ming 8191 )
- 5 Manz 15 |
Ming 8150
Welng 14
} 16K | 16
ming mane
- MMang 1
1 dén 64 Mang 1 "
- Mang O |
Khyte Mang 0 )

Hinh 5.9: Dung litong dia chl hda ditge cho mét nhigm wy:
a) Che dd baove b)) Che dé thie

Cach tinh dia chi vdt ly tir dia chi logic

bia chi logic c6 32 bit, gém bo chon 16 bit va offset 16 bit. BO chon c6 ba
thanh phan: chi sd, TI va RPL.

TI cho biét bo mo ta thudéc GDT hay LDT. Vi mdi bo mo ta mang c6 8 byte

nén dia chi cua by md ta trong bang sé€ 1a dia chi co s& cua bang cong vadi chi so
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nhan 8. MP 80286 sé& tim thiy trong bd md ta dia chi co s& cia mang nh¢ vat 1y va
va gidi han cia nd. Cong 24 bit dia chi co s& clia mang vadi 16 bit offset trong dia
chi logic s€ cho 24 bit dia chi vat 1y cua 6 nhd.
5.6.3. Bdng cac by mo ta
Trong 80286 ton tai hai loai bang cac bd mo ta mang.
GDT (Global Descriptor Table): bang cac bo mé ta toan cuc (chung).
LDT (Local Descriptor Table): bang cac bd md ta mang cuc bd
Dbi v6i MP 80286 c6 bdn loai b md ta mang:
- B0 md ta mang s6 lidu
B0 mo ta mang I¢nh
B mo ta mang hé thong
Bo mo ta ctra giao dich
a. Bé mé td mang sé liéu
Bo md ta nay quy chiéu téi mang so liéu va mang ngan xép. Dang cia bo mo
ta s0 li¢u & hinh 5.10.

15

. Danh cho MP80336, phii nap0
Byte quyen i :
thim nhap AR { FP|DPL |1 |0 |EDW | & I'D@aclﬂ cosd A, — A
Biachicosd A, — A,
Gidi han L ; -L,

Hinh 5.10: Bormd tdming so ligu

Tam byte ctia by mo ta chira cac thong tin mo ta vé mang nhu: dia chi co s0,
gidi han (d9 dai) cua mang va quyén tham nhap vao mang. Hai byte dau danh cho
cac bd vi xur 1y trong tuong lai cua INTEL, khi khé1 dong phai nap gia tri 0.

Byte quyén tham nhép co céc bit sau:

P (Bit present)

Néu mang sb liéu ma bo mod ta quy chiéu téi dd dugc nap trong b nhd, thi
bit P=1, nguoc lai P=0.

Khi chuong trinh thAm nhap vao méang s6 liéu, chua duoc nap vao bd nhg, sé
gy ra ngoai 1¢ 11 hay 12. Chuong trinh xtr Iy ngoai I¢ nay s€ nap mang so li¢u can
thiét vao bo nh¢ tur thiét bi nhé ngoai (dia tu).

DPL (Descriptor Privilege Level)
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DPL cho biét mirc dic quyén ctia mang s6 liéu ma bé mo ta quy chiéu.

E (Executable)

E = 0 chi bo m6 ta 13 mang s6 liéu,

ED (Expansion Direction)

ED chi chiéu tién trién ciia mang s liéu. Néu ED=1, thi mang sb liéu s&
thudc loai ngan xép. Dia chi bat dau cia mang sé 1a tong cua dia chi co s¢ va do dai
cuc dai cia mang. Dia chi s& giam dan vé phia giéi han ctia mang. Néu ED=0 thi
chiéu phat trién cua mang di tir dia chi co s¢ tdng dan téi gioi han.

W (Writable)

Néu W = 1, thi mang s6 liéu ky hiéu 1a RW (Read-Write) va c6 thé doc va
ghi dugc. Néu W = 0, thi mang s6 li¢u dugc bao v¢, cam ghi. Mang s6 li€u nay co
ky hi¢u 1a RO (Read-Only).

A (Accesed)

Néu méang nhé ma bé mé ta quy chiéu di duogc sir dung, thi bit A=1. Mot khi
A da duoc thiét 1ap thi chi c6 thé xéa bang chuong trinh. Bit A gitp cho viéc théng
ké tan suat tham nhap vao mang so li¢u cua mdt chuong trinh.

b. B0 mo ta mdang lénh

Bo6 md ta nay quy chiéu téi mang nhé chira chuwong trinh (1énh).

B md ta mang 1énh c6 dang twong tu nhu bo mé ta mang s6 liéu, riéng byte
quyen tham nhép c6 mot so bit thay doi

E = 1 dé chi bo mé ta quy chiéu téi mang lénh
Bit ED thay bang C
Bit W thay bang R

Néu R= 0 thi mang lénh chi c¢6 thé thyc hién dugc va ky hiéu la EO
(Executable Only). Néu R = 1, thi mang Iénh khong nhiing thuc hién ma con doc
dugc, nén ky hi¢u 1a ER (Executale and Read).

Néu C = 0, thi chuong trinh con dugc goi s€ thyc hi¢én vé1 mac dac quyén
bang DPL, trong bd mé ta ciia mang chira chuong trinh con.

Néu C = 1, thi chuong trinh con dugc goi s& thuyc hién véi mirc dic quyén
bang DPL trong by mo6 ta quy chiéu mang chira chuong trinh goi chuong trinh con
do.

c. B¢ mé ti ming h¢ thong
B6 mo ta mang nay quy chiéu dén cac mang chira thong tin can cho hé thong
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Néu kiéu =1, thi m6 ta quy chiéu téi mang chira trang thai ctia nhiém vy TSS
(Task State Segment). Nhiém vy nay khong & trang thai dang thuc hi¢n.

Néu kiéu = 3, bo mo ta quy chiéu mang TSS ctia mot nhi¢m vu tich cuec.

Néu kiéu = 2, bd mé ta quy chiéu mang chira bang cac bd moé ta cuc bo LDT.

Chiing ta hdy xem céc thong tin chira trong bang cac bo mo ta.

Trong GDT chira cic bd md ta mang twong Gmg véi tat ca cac mang nhd
trong khong gian nhé toan cuc. Trong LDT chira cac bd mé ta mang twong tng voi
tat ca cac mang nho trong khong gian nhé cuc bd cia mdt nhiém vuy.

Mdi bang cic bd md ta, cling chinh 1a mot mang nhé duoc dinh nghia bang
mot bd mo ta mang dic bi¢t, thuoc nhoém bo mo td mang hé théng.

GDT la mot bang duy nhat nén khong cin xac dinh bang mot bd mo ta riéng.
bia chi co s¢ va kich thudc cua mang GDT dugc chira trong mot thanh ghi dic biét
goi 1a thanh ghi bang cic bo md tad toan cuc GDTR (Global Descriptor Table
Register).

LDT duoc xac dinh bang cac bd mé ta & trong bang GDT. Thong tin vé dia
chi co s¢ va kich thudc ciia mang chtra bang cac bd mo ta cuc bd tuong tng voi
nhiém vu dang thuc hién dugc chura trong thanh ghi bang cac bo mo ta cuc bod
LDTR (Local Deseriptor Table Register).

d. B¢ mé td kiéu cira giao dich
Cac 1énh CALL va JMP chi c6 thé thim nhdp vao mang 1énh c6 muc dac
quyén cao hon thong qua mdt cong ghép noi goi 1a cira giao dich. BO mo ta cura giao
dich c6 dang & hinh 5.11.
C6 tat ca 4 loai cira giao dich:
- Cira giao dich kiéu goi (CALL gate)
- Cira giao dich kiéu biy (TRAP gate)
- Cira giao dich kiéu ngit (Interrupt gate)

- Cura giao dich nhiém vy (Task gate)
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GDT hay LPT

k3

Bé mb thmi Dy tr+
AR| 423-16 }
A15-0 Ming nhs
Gidihan

Eh&ng diing,

]

Lﬂr:_ﬁchqu | offset | .

Dl
AR WC
B chon —
offset

Cira giao dich

FARM FAM
Hinh 5.11: Coche thim nhip mang nhd théng qua cita giao dich CATT

5.6.4. Bdo vé by nho
Bao vé bo nhd ¢6 ba muc dich:
Céch ly chuong trinh hé théng va chwong trinh tmg dung.
Céch ly gitra cac nhiém vu.
Kiém chung thoi diém tham nhép vao ddi twong nhd.
Cic mirc dic quyén
MP 80286 cho phép sinh ra bén muc dic quyén. Muc 0 1a mic dic quyén
cao nhat. Mirc 3 1a mirc ddc quyén thap nhat. Mdi mot mang dugce phan bo mot mirc
dac quyén. Chuong trinh cau tao tir cdc mang so0 li¢u va mang 1énh. Muc dac quyén
phan bo cho mot chuwong trinh cho biét chwong trinh ¢6 thim quyén lam nhiing gi
khi n6 duogc thuc hién boi mot nhi€ém vu.
Muc dac quyén cia mdt nhiém vu thay ddi theo thoi gian va phu thudc vao
muc dac quyén cua chuong trinh dang chay.

Sy phén cap muc dic quyén duogc thé hién & hinh 5.12.
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Hinh 5.12:  Supbin cipmic dic gquyén

Trong do:

Nhén cta Hé diéu hanh gdém cac chuong trinh so ding quan 1y cac tai nguyén cua
MP 80286 va bd nhd. Nhan phai gon, c¢6 kha ning van hanh tot, khong bi hong
do phan mém cua cac 16p c6 muc dic quyén thip hon.

Mirc 1 chira tit ca phin mém lién quan t6i quan 1y hé diéu hanh nhu: thiét 1ap muc
vu tién gitta cac nhiém vy, nap thuat toan trao ddi (swapping) va quan 1y céac
cong vao/ra.

Mirc 2 bao gdm cac chirc nang quan 1y tép, quan 1y thu vién. D6 1a cac bd ghép ndi
mém, bac cao cho cac chuong trinh Gmg dung.

Murc 3 danh cho cac chuong trinh irng dung.

Nguyén 1y bao vé bo nhé doi hoi mdi dbi twong nhé phai c6 bd mé ta cho
biét mirc dic quyén cua dbi tuong do.
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5.7. H¢ 1énh co ban cua ho vi xir ly 80x86
5.7.1. Nhém lénh chuyén sé ligu
Dich Ngudn
MOV M/R,, M/R;
Chuyén 1 byte hay tir ngudn toi dich
Ri « (Ry)
M - Ry
R « (M)
Vidu: MOV AX, CX
MOV [BX] + 20h, CX
MOV DX, [300h]
MOV M/R, DATA
Chuyén 1 byte (8bit) hay tir (16 bit) s6 liéu vao thanh ghi. Hay 6 nhd
Vidu: MOV DX, 03F8h
Ghi chti: Khong chuyén truc tiép sb lidu vao cac thanh ghi mang duge ma
phai chuyén gian tiép qua thanh ghi khac.
Vidy MOV AX, 2000h
MOV DS, AX
PUSH M/R
Chuyén ndi dung ciia 6 nhé hay thanh ghi vao dinh ciia ngan xép.
Cac buoc thuc hién 1énh PUSH:
Giam SP di 1
Nap byte cao vao dinh ngan xép
Giam SP di 1
Nap byte thap vao dinh ngin xép
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FURH CX

aP- 2
2P-1

s

e
3P

Hinh 5.13: Lénh Push

Ghi chti — 1énh PUSH di v6i thanh ghi c& duogc viét PUSHF
PUSH lam viéc véi thanh ghi hay 6 nhé 16 bit
Khong c¢6 PUSH s6 lidu truc tiép, mubn luu s6 lidu vao ngin xép phai
chuyén vao thanh ghi hay 6 nh¢ 161 méi dung 1énh PUSH.
POP M/R
Lay 2 byte tir dinh ngin xép nap vao 6 nhé (16 bit) hay thanh ghi (16 bit).
Cac buoc thuc hién 1énh POP:
Doc byte thap tir dinh ngin xép nap vao phan thap ctia thanh ghi hay 6 nhé
Tang SP thém 1
Poc byte cao tir dinh ngan xép nap vao phan cao cia thanh ghi hay vao 6
nhé
Tang SP thém 1
Ghi chti: Lénh POP d6i véi thanh ghi ¢ dugc viét POPF
XCHG M/R1, M/R;
Trao d6i noi dung cua thanh ghi voi thanh ghi hay 6 nhé véi thanh ghi.
Céc thanh ghi c6 thé c6 d6 dai 8 bit hay 16 bit.
Vi du: XCHG BX, [BP + SI]
Ghi cha: Néu R1 1a AX thi né duoc ngam dinh khong can viét & 1énh.
Vidu: - XCHG DX
- XCHG AX, AX dung nhu 1énh NOP (3 chu ky)
IN ACC, PORT
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Nap vao ACC sb liéu tir cong vao/ra
ACC=AL 8 bit
ACC=AX 16 bit
PORT la dia chi ctia cong vao/ra
Néu dia chi cia cong 16n hon FFh thi dia chi ciia cong phai chira trong thanh
ghi DX. B¢ vao so li¢u tir cong vao/ra phai thuc hién 2 Iénh:
MOV DX, PORT
IN ACC, DX
Vi du: Dia chi cong vao/ra sb liéu ctia cong COM1 1a 3F8h, mudn nhap mot
byte dit li€u tir cong COM1 thyuc hién hai Iénh:
Vi du: MOV DX, 3F8h
IN AL, DX
OUT PORT, ACC
Pua s6 liéu tir ACC ra cira vao/ra
Néu ACC=AL 8 bit
ACC=AX 16 bit
PORT = 1 dia cua cong ra
Néu dia cua ctra ra 16n hon FFh thi dia chi cua ctra phai chtra vao DX.
Vidu: MOV DX, PORT
OUT DX, AL
XLAT
Nap ndi dung cua 6 nhé cac dia chi la
DS: [BX] + [AL] vao AL
Lénh nay ding dé tao bang va tra bang.
LAHF
Chuyén (ndi dung) byte thap cua thanh ghi c¢& vao thanh ghi AH.

3F | ZF AF FF CF

Hinh 5.14:Lénh LAHF

SAHF

Luu ndi dung ctia thanh ghi AH vao byte thap cta thanh ghi co.
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LEAR, M

Nap vao thanh ghi R, OFFSET ctia 6 nhé M

R « OFFSET(M)
LES R, M
Nap vao thanh ghi R ni dung cta 2 byte nhé tro boi1 M va vao thanh ghi ES
ndi dung cua 2 byte 6 nh¢ tiép theo.

Vi du:
LES DI, [BX]

Néu
(DS) =1000h
(BX) =080Ah

(1080Ah) = 05A2h

(1080CH) = 4000h

thi
(DI) = 05A2H
(ES) =4000H
1080Ah
AZ
w x 5
| | |
l»{ 40 | DB |
A05A2h ////// E=: DI
Hinh 5.15: Lénh LES
LDS R.M

Nap vao thanh ghi R ndi dung ctia 2 byte nhd tré béi M va va thanh ghi
mang DS, 2 byte nhé tiép theo.

Vi dy: LDS [SI], 10h
Néu (DS)=C000h
(C0010h) = 0180h
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(C0012h) = 2000h
thi  (SI)=0180h

(DS) =2000h
&0
01
v .

Zg ﬂ | 01 | 30 |

—£|:E" 20 | Dtil |
L5: 81 20180H
/777

Hinh 5.16: Lénh LD

5.7.2. Nhém I¢nh s6 hoc
a. Phép cong
ADD M/R, DATA
Cong ndi dung ciia M/R véi sb liéu tirc thoi chira trong 1énh, két qua chuyén
vao thanh ghi hay 6 nhé dich.
M/R < (M/R) + DATA
Vidu ADD AX, OFOFH
Néu
(AX) =4064H
thi  (AX)=4F73H
ADD M/R; M/R;
Cong ndi dung 2 thanh ghi hay ndi dung cta thanh ghi véi ndi dung 1 6 nhé,
két qua chuyén vao thanh ghi hay 6 nh¢ dich.
R; « (R))+(Ry) Vidu: ADD BX, DX
M~ M)+ (R,  Vidu: ADD [BX] + 30h, CX
Ri « (R)+ (M) Vidu: ADD DX, [SI] + 3h
Khéng dugc phép cong ndi dung cua 2 6 nhd.

ADC M/R, DATA
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C(f)ng” ndi dung cua M/R véi s6 lidu turc thoi trong 1énh va véi ndi dung cua co CF, két qua
chuyén vao thanh ghi hay 6 nh¢ dich.
ADC M/R;, M/R,

R; « (R))+(Ry) +CF
M « M)+ (R,) +CF
Ry « R)+M) +CF
INC M/R
Tang ndi1 dung cua thanh ghi hay 6 nhd thém 1
M/R « (M/R) +1
Ghi chu: Lénh nay khong dung cho c4c thanh ghi mang.
DAA
Hiéu chinh thap phan sau phép cong cho thanh ghi AL.
Vidu: ADD AL, BL
DAA

Quy tdc:
Néu 4 bit thap 1a sb 16n hon 9 hay cd AF = 1 (c6 nhé tir bit D3 sang bit D4)

thi cong 6 vao nira thap ctia AL va dua AF = 1.
Sau budc 1, néu 4 bit cao ctia AL 12 s6 16n hon 9 hay ¢ CF = 1 thi cong véo
thém 6 va 4 bit cao va 1ap CF = 1.

AAA

Hiéu chinh két qua trong thanh ghi AL khi cong 2 s6 ASCII

Quy tdc:

Néu 4 bit thap cua thanh ghi AL 1a s6 nho hon hoic bang 9 va ¢ AF = 0 thi
bo qua budc 2

Néu 4 bit thap cua thanh ghi co AL 1a sb 16n hon hodc co AF = 1 thi cong 6
vao 4 bit thap ctia thanh ghi AL va cong 1 vao AH r6i thiét lap AF = 1

Xba 4 bit cao cua AL

Lap co CF = gid tri cuia AF

b. Phép tru
SUB M/R, DATA
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Lay noi dung ciia 6 nhé hay thanh ghi dich M/R trir di s6 liéu trong lénh r6i
nap két qua vao 6 nhd hay thanh ghi dich M/R.
Phép trir thuc hién theo sé bu 2.
M/R ~ (M/R) - DATA
SUB M/R;, M/R;
Trur ndi dung cta thanh ghi hay 6 nh¢ dich (M/R1) di ndi dung thanh ghi hay
0 nhé nguon (M/R2), két qua ddt ¢ thanh ghi hay 6 nhé dich.
Ri < (R1) - (Ry)
M « (M) - (Ry)
Ri « (R)-(M)
Khong c6 1énh trur gitta 2 6 nhé.
Vi du: SUB CX, BX
SUB [SI], DX
SUB CX, [BX] [DI]
SBB M/R, DATA
Lay noi dung ciia 6 nhé hay thanh ghi dich M/R trir di s6 liéu trong 1énh va co
nh¢ CF 161 nap két qua vao 6 nhd hay thanh ghi dich M/R.
M/R —~ (M/R) — DATA — (CF)
SBB M/R;, M/R;
Trir ndi dung cta thanh ghi hay 6 nhé dich (M/R1) di ndi dung cia thanh ghi
hay 6 nhé nguén (M/R2) va c¢o (CF), két qua dat & (M/R)).
R « (R)-(Ry)-CF
M <« (M)-(Ry) -CF
Ry « (R)-(M) -CF
DEC M/R
Giam ndi dung cua thanh ghi R hay 6 nh¢ di 1.
M/R « (M/R) -1
NEG M/R
Chuyén thanh s6 bu 2 ndi dung ciia 6 nhé hay thanh ghi.
M/R ~ (M/R) +1
CMP M/R, DATA

So sanh noi dung ciia (M/R) véi s6 liéu DATA.
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Thuc té 1a thuc hién phép trir ndi dung ciia (M/R) di s6 liéu nhung két qua
khong dat lai (M/R) ma chi thay doi céac co.
CF, OF, PF, SF, ZF
CMP M/R;, M/R;
Lénh nay so sdnh ndi dung cia thanh ghi hay 6 nhg, tuy nhién khong dugc so
sanh gitta 2 6 nhd. Thyc té, Iénh nay lam phép tror nhung khong ghi két qua
vao dich ma chi thay doi co.
CMPR,, R,
CMP M, R,
CMPR,,M
DAS
Hiéu chinh thap phan ¢ AL sau khi trur.
Ouy tdc:
Néu 4 bit thap cta AL 13 s6 16n hon 9 hodc cd AF = 1 thi trir (AL) di 6 va lap
AF=1
Sau budc 1, néu 4 bit cao cia AL 13 s6 16n hon 9 hay CF = 1 thi trir (AL) di
60H valap CF =1
AAS
Hiéu chinh két qua sau khi trir & AL.
Thuc té, 1énh nay chuyén ma ASCII & AL sang hai s6 BCD khong nén
(unpacked)
Quy tdc:
Néu 4 bit thip cua AL 13 s6 nho hon hodc bang 9 va AF = 0 thi chuyén sang
bude 3
Néu 4 bit thap ctua AL 1a s6 16n hon 9 hoidc AF = 1 thi liy ndi dung (AL) trir
di6,va (AH)trurdil va lap AF =1
Xoa 4 bit cao trong AL
Lap CF bang gia tri cia AF

MUL M/R
Nhén s6 khong dau
Trudng hop thira s6 13 8 bit: Nhan nodi dung cua thanh ghi hay 6 nhé M/R véi
ndi dung cua thanh ghi AL va két qua 1a 16 bit dat ¢ thanh ghi AX.
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Biéu dién
AX < (AL) * (M/R)
Trudng hop thira s6 13 16 bit: Nhan ndi dung cua thanh ghi hay 6 nhé (16 bit)
vo1 ndi dung cua thanh ghi AX va két qua 1a 32 bit dat ¢ doi thanh ghi DX: AX.
Néu ntra cao 13 0 thi c& OF va CF =0.
Néu ntra cao 13 khac 0 thi ¢ OF va CF = 1.
S6 khong dau thi 8 bit s& c6 gii han s6 1a 0 — 255
con 16 bit gii han s6 s& 1a 0 — 65.535.
IMUL M/R
Nhan sb c6 dau.
Tuong ty nhu 1énh MUL.
S6 ¢ dau thi 8 bit chi c6 pham vi sb
-128 dén +127
16 bit
- 32768 dén + 32767
Vi du: Nhan 3A62h véi 2B14h
MOV AX, 3A62h
MOV CX, 2B14h
MUL CX
MOV M;, AX
MOV M,, DX
AAM
Hiéu chinh ASCII két qué sau khi nhén.
Thuc hién chuyén két qua 1a s6 nhi phan & AL thanh 2 s6 BCD ¢ AH va AL.
Ouy tdc:
Chia (AL) cho 0Ah thuong & AH va sb du & AL
Thiét lap cac co
PF trén co so két qua & AL
SF trén co so két qua D7 cia AL
ZF trén co so két qua & AL
Biéu dién AH <- (AL) :0Ah
AL < (AL) % 0Ah
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DIV M/R

Chia s6 khong dau

Trudng hop thira s6 1a 8 bit:

Chia ndi dung ctia (AX) cho nodi dung cua thanh ghi hay 6 nhd két qua
thuong & AL va s6 du & AH.

AL < (AX): (M/R)

Trudng hop thira s6 1a 16 bit

Chia ndi dung cua cap thanh ghi DX:AX cho ndi dung thanh ghi hay 6 nhé.
Két qua thuong & AX va s6 du ¢ DX.

Néu két qua thuong s6 16n hon FFh (Truong hop thira sb 1a 8 bit) hay FFFFH
(Truong hop thtra s6 1a 16 bit) thi gay ra ngat so 0 (Ngat xay ra khi chia cho so0 qua
nho).

IDIV M/R

Chia s6 ¢6 dau

Tuong tu nhu chia s6 khong dau, pham vi s6 nho hon.
AAD

Hiéu chinh 2 s6 BCD khong nén & AH va AL thanh sd nhi phan & AL trudc
khi thuc hién phép chia.

Nhan ndi dung cia AH véi 0Ah

Cong ndi dung cua AH vao AL

Nap 00 vao AH

Céc co s& thiét lap

- CF, OF, AF khong xéc dinh
- PF, ZF, SF xac dinh theo két qua & AL
CBW

Chuyén byte thanh tir

Mo rong du cta thanh ghi AL sang AH.

Néu bit D7 ctia AL 1a 1 thi nap FFh vao AH

Néu bit D7 ctia AL 13 0 thi nap 00h vao AH.

Lénh nay duoc st dung khi thuc hién phép chia co dau (sé chia 8 bit), nhung

s0 bi chia nho chi chtra & thanh ghi AL can m¢ rong bit dau sang thanh ghi

AH

CWD
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Chuyén tir thanh tir dup.

Mo rong dau cua thanh ghi AX sang DX.

Néu bit D15 ciia AX 1 1 thi nap FFFFh vao DX

Néu bit D15 ctia AX 12 0 thi nap 0000h vao DX.

Lénh nay duoc sir dung khi thuc hién phép chia c6 dau (s6 chia 16 bit),
nhung sO bi chia nhé chi chira & thanh ghi AX can m¢ rong bit dau sang
thanh ghi DX.

5.7.3. Nhém lénh logic va dich chuyén
a. Cac Iénh logic
NOT R/'M
Pao ndi dung cua thanh ghi hay 6 nhé
RM < RM
Vidy: NOT BL
Néu trudc phép tinh (BL) = FBh thi sau phép tinh (BL) = 04h
AND M/R, DATA
AND M/R; , M/R;
R; <« (R)) AND (R»)
M « (M) AND (R,)
R, « (R)) AND (M)
Phép AND c6 thé ung dung dé x6a mot s6 bit ndo d6 va gilt nguyén gia tri
cac bit khac cua thanh ghi hay 6 nh¢ dich.
Vidu (AL)=0110 1101
(BL)=1101 1011
AND AL, BL

0110 1101
AND 1101 1011
0100 1001
TEST M/R, DATA
TEST M/R;, M/R,
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Tuong tu phép AND logic nhung két qua khong dua vao thanh ghi hay 6 nhé
dich.
Phép TEST c6 thé tng dung dé kiém tra xem mot bit ndo cua thanh ghi hay
0 nh¢ dich 1a 0 hay 1 logic .
Vi du:
Mot TB vao/ra ¢6
thanh ghi trang thai voi dia chila 3A0h
thanh ghi s6 liéu véidiachila  3Alh
Thanh ghi trang thai c6 ndé1 dung nhu sau:

o, L D, D,

Gia thiét néu bit D1 = 1 thi cho biét TB sin sang, néu D1 =0 thi TB chua
san sang chuyén s6 li¢u. Hay viét doan ma ngir dé ki€m tra, néu TB san sang thi gui
ky tu ‘A’ra TB.

MOV DX, 3A0h

Wait: IN AL, DX

TEST AL, 02h
JZ Wait
INC DX
MOV AL, 41h
OUT DX, AL

OR M/R, DATA

OR M/R; , M/R,
R; « (R)) OR (R»)
M « (M) OR (Ry)
R; « (R)) OR (M)

Phép OR c6 thé tmg dung dé thiét 1ap 1én 1 mot s bit ndo d6 va giit nguyén
gia tri cac bit khac cua thanh ghi hay 6 nhé dich.
Vidu: (AL)=0110 1001

(BL)=1101 1011

OR AL, BL
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0110 1001
OR 1101 1011
1111 1011
XOR M/R, DATA
XOR M/R,, M/R,
R, « (R)) XOR (R,)
M < (M) XOR (R,)
R, « (R;) XOR (M)

Phép XOR c6 thé tng dung dé dao mét sé bit ndo d6 va giit nguyén gia tri
cac bit khac cua thanh ghi hay 6 nh¢ dich.
Viduy: (AL)=0110 1001

(BL)=1101 1011

XOR AL, BL

0110 1001
XOR 1101 1011
1011 0010
Ghi chu:
Céc phép tinh logic AND, OR, XOR, TEST chi 4nh huéng dén cac co SF,
ZF, PF con cac co OF va CF thi xo6a veé 0.
b. Cic I¢nh dich chuyén
SHL M/R, Count
SAL M/R , Count
Dich trai noi dung ctia thanh ghi hay 6 nhé s6 1an 1a count.
Néu 1 lan thi count viét tryc tiép 1a 1.
Néu count > 1 thi phai nap count vao CL va thyc hi¢n
Vi du: Mubn dich trai thanh ghi SI 3 1an thi
MOV CL, 03
SHL SI, CL
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Dy Dy

CF — | = +— e | |0

Khi dich trai cac bit, bit thip nhit s& duoc dwa gia tri 0 vao
SHR M/R, count
Dich phai logic thanh ghi hay 6 nhé count lan

Néu count = 1 thi 1énh c6 dang SHR R/M, 1
Néu count > 1 thi 1énh c6 dang:
MOV CL, count
SAR M/R , CL
SAR M/R, count
Dich phai s6 hoc noi dung ctia 6 nh¢ hay thanh ghi count lan.

Chu y: bit dau dugc giit nguyén.

Dy Dy

> = l= 2 3 = === CF

=
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Néu count = 1 thi 1énh c6 dang SAR R/M, 1
Néu count > 1 thi 1énh co dang:
MOV CL, count

SAR R/M, CL
Ghi chii:

Céc phép SHL, SAL, SAR, SHR

thay d6i c& CF

Néu dich 1 va c6 thay d6i co dau thi - OF thay doi
SHR thay doi ca cac co SF, ZF, PF

Cac lénh quay vong
ROL M/R, count
Quay trai thanh ghi hay 6 nho

LD: Dy
—|l = = 4 i | |0
=¥

Néu count = 1 thi 1énh ¢6 dang: ROL R/M, 1
Néu count >1 thi 1énh c6 dang: MOV CL, count
ROL R/M, CL

Vidu: MOV CL, 3
ROL BX, CL
ROR M/R, count

Quay phai ndi dung ctia thanh ghi hay 6 nhé count lan.

D, Du‘

== B 3 = ===
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Néu count = 1 thi 1énh c6 dang: ROLR/M, 1
Néu count >1 thi 1énh c6 dang: MOV CL, count

ROLR/M, CL
RCL M/R, count

Quay trai ndi dung ctia 6 nhé hay thanh ghi qua c& CF count lan.

Vi du: MOV
D, D,
— | — «— «— — — — — 0
|
CF
Néu count = 1 thi 1énh c6 dang: RCL M/R, 1
Néu count khac 1 thi 1énh c6 dang: MOV CL, count

RCL M/R, CL
RCR M/R, count

Quay phai noi dung ctia thanh ghi hay 6 nhé count 1an qua cd nhé CF.

D, D,

. - =l ~-|~-|-1- || CF
Néu count = 1 thi 1énh ¢ dang: RCR M/R, 1
Néu count khac 1 thi [énh ¢6 dang: MOV CL, count

RCR M/R, count

5.7.4. Nhém Iénh thao tic chudi
REP

La tién 1énh. Cac 1énh thao tic chudi sau 1énh REP s& duoc thuc hién sb lan

bang ndi dung cua thanh ghi CX. Mdi lan thyc hién thanh ghi CX giam di 1 va két
thac khi (CX) = 0.

REPE (REPZ)
REPE va REPZ 1a ddng nghia.
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Cac lénh xtr Iy chudi sau REPE s& duoc lap lai cho dén khi (CX)=0 hay co
ZF=0.
Lénh nay dung dé so sanh hai diy ki tu cho dén khi c6 ki ty khac nhau thi
dirng hay tim kiém ki ty c¢6 gia tri khac ki tu cho trude.
REPNE (REPNZ)
REPNE va REPNZ 13 hai 1énh dong nghia.
Cac 1énh xur 1y chudi sau REPNE duoc lip lai cho dén khi (CX)=0 hay co
ZF=1.
Dung dé so sanh 2 day ki ty cho dén khi c6 ky tu bang nhau hay tim kiém
trong day ky tu mot ky tu cé gia tri bang gia tri cho trude thi ding.
Lénh MOVS (MOVSB, MOVSW)
MOVSB dung cho chuyén timg byte.
MOVSW  dung cho chuyén timg tir.
Chuyén ndi dung cta 6 nhé c6 dia chi offset tro boi SI vao 6 nhd ¢o dia chi
offset tro boi DI.
Sau mdi 1an chuyén dia chi ctia 6 nhé ngudn va dich (ndi dung cua SI va DI)
tang hay giam di 1 phu thudc vao gia tri ciia co hudéng DF.
DF =0thi (DI)va (DI) tangl
DF =1thi (SI)va(DI)  giam 1
Vi du:
CLD
MOV AX, 1000
MOV DS, AX
MOV CX, 7
LES DI, [0014h]
LDS SI, [0010h]
REP MOVSB
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1000: Q010

k2

g

any
]
' .-I_\rg,_u._\r_J

2000 3000
3001

== a|m|—| =

4000 3000
3001

Sl A|m|—| -

Hinh 5.17: Lénh MOVE

CMPS (CMPSP, CMPSW)
CMPSB dung cho so sanh tirng byte
CMPSW dung cho so sanh tirng tir
So sanh ndi dung 6 nhé tro boi SI véi ndi dung 6 nho tré boi DI
Sau mdi 14n so sanh nodi dung cta SI hay DI ting hay giam 1 phy thudc vao
co hudéng DF
DF =0 thi  (SI)va (DI) ting 1
DF =1 thi  (SI)va (DI) giam 1
Lénh nay dé sau tién 1énh REPE hay REPNE

SCAS (SCASB, SCASW)
SCASB dung cho so sanh AL véi ting byte
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SCASW dung cho so sdnh AX véi tung tir tir
So sanh ndi dung ctia AL (AX) v6i ndi dung cua 6 nho tré boi DI
Sau mdi lan so sanh DI ting hay giam phu thudc vao DF.
DF =0 thi (DI) tang 1
DF =1 thi (DI) giam 1

LODS (LODSB, LODSW)
LODSB dung cho nap tirng byte byte vao AL
LODSW dung cho nap tung tir vao AX
Chuyén ndi dung 6 nhé tré boi SI vao AL (AX)
Chiéu tang hay giam cta SI phu thudc vao co DF.
Thuong khong dung sau REP ma dung trong vong LOOP.
Vi du: Xay dung mot doan chuong trinh dé dua ting ky ty ciia mot chudi
ky tu chira trong bd dém vao thanh ghi AL r6i dua ra thiét bi ra.

STOS (STOSB, STOSW)
STOSB dung cho luu ting byte
STOSW dung cho luu tung tir
Chuyén ndi dung ctia AL (AX) tdi 6 nhé tro boi DI
Chiéu ting hay giam cua DI phu thudc vao cd DF.
Vi du: Xay dung mot doan chuong trinh dé doc tung ky tu tu thiét bi
vao/ra vao thanh ghi AL r6i dua vao chuira trong by dém .
Vi du: Luu vao ving nhé ¢6 dia chi bat dau 1a 2F000H, 1KB co gia tri
55h
MOV DX, 2F00h
MOV ES, DX
XOR DI, DI
MOV CX, 1024
CLD
MOV AL, 55h
REP STOSB
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2E000 55h
55h
55h
2F3FF 55h

Hinh 519 Lénh 3TOS

5.7.5. Nhém I¢gnh diéu khién chuong trinh
Lénh goi chwong trinh con (CALL)
Lénh CALL vé phuong di€n ma Iénh dugc chia lam 4 loai
CALL address (goi xa truec tiép xa)
Lénh nay c6 nghia 1a dia chi ctua chwong trinh con truc tiép trong 1énh va
chuong trinh con va chuong trinh chinh ¢ hai mang nhé khac nhau. Ma 1énh
gdm 5 byte, c6 dang tong quat:
op kk jj hh  gg
thdp cao thip cao
IP CS

Cdc thao tac dé thuc hién lénh:

- Luu CS hién hanh (cta chuong trinh goi vao ngan xép).

- Luu dia chi offset ctia 1énh sau 1énh CALL vao ngin xép.
- Nap vao IP ndi dung 2 byte sau ma lénh.

- Nap vao CS ndi dung 2 byte tiép theo.

- Thuc hién 1énh ¢ CS : IP moi.

1073




Kién trac May tinh NV Tam, HT Cwoc. IOIT, VAST

Chutong trinh chinh

= CALL
kk
i
hh
]
s 1P Chidng trinh con
5 IP
ATACK
IP RET

Hioh 520; Lénh CALL Address

CALL M (goi xa gidn tiép xa)

Lénh nay c6 nghia 1a dia chi ctia chuong trinh con duoc dia chi gian tiép qua
0 nh¢ va chuong trinh con va chuong trinh chinh ¢ hai mang nhé khac nhau

Cac thao tac thuc hién lénh:

- Luu CS vao ngan xép.

- Luu dia chi offset sau CALL vao ngin xép.

- Nap 2 byte dau ctia 6 nhé ¢6 dia chi 12 ndi dung M vao IP.

- Nap 2 byte tiép theo vao CS.

- Thuc hién 1énh & CS: IP.

CALL Disp (goi gan truc tiép)
Lénh nay c6 nghia 1a dia chi cua chwong trinh con tryc tiép trong 1énh va

chuong trinh con va chuong trinh chinh ¢ cung trong mot mang nho.

CALL M/R (goi gén gidn tiép )
Lénh nay c6 nghia 1a dia chi cia chuong trinh con duoc dia chi gian tiép qua
0 nhé hay thanh ghi va chuong trinh con va chuong trinh chinh & ¢ cung
trong mQt mang nho.
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Cac thao tac thuc hién lénh:

- Luu dia chi sau CALL vao ngan xép.

- Néu M/R 1a thanh ghi R thi nap ndi dung ctia R vao IP

Néu M/R 1 6 nhé thi nap noi dung ctia 6 nhé 2 byte vao IP.

- Thuc hién 1énh CS : IP.
Lénh RET (tré vé tir chwong trinh con)

Tuy theo kiéu 1énh CALL 1énh RET sé& twong tmg.

RET (xa)

Cac thao tac thuc hién lénh:

- LAy 2 byte tir dinh ngin xép nap vao IP.

- Ly 2 byte tiép theo vao CS.

- Thuc hién 1énh 6 CS : IP.

RET (gin)

Cac thao tac thuc hién 1énh:

- L4y 2 byte tir dinh ngan xép nap vao IP.

- Thyc hién 1énh CS : IP

RET disp 16

Ngoai cac thao tic nhu RET (xa), RET (gan) con cong ndi dung ctia SP voi
dich chuyén 16 bit trong I¢nh (disp16) trong 1€nh.

Lénh nay thuong dugce ding dé chuyén so liéu giita chwong trinh chinh va
chuong trinh con.
Lénh JMP nhay khong diéu kién (JMP)

Lénh JMP vé phuong dién ma I¢nh ciing duoc chia lam 4 loai tuong tu 1€nh

CALL

JMP address (Nhdy xa truc tiép )

JMPM (Nhdy xa gidn tiép xa)

JMP displ6 (Nhdy khéng diéu kién gan truc tiép gin)

JMP R/M ( Nhdy khéng diéu kién gin gidn tiép qua thanh ghi hay 6 nhd)

So v6i 1énh CALL thi JMP khong c6 qua trinh luu giit dia chi dé quay tro vé
vao ngan xep.
Cic I¢nh nhay c6 diéu ki¢n

Vi du: Iénh JZ Addr
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Néu thoa man diéu kién thi thuc hién nhay t6i dia chi Addr. Néu khong thoa
man di€u kién thi thyc hién 1€nh ti€p theo.

Cac 1énh nhay co diéu kién chi thuc hién duogc trong vong 126 byte.

Cac 1énh nhay co diéu kién c6 thé chia lam 3 nhom:
Cac Iénh nhay trén co s& cac co

JO Addr ~ néu co OF =1

JNO Addr OF =0
JC Addr néu co CF=1
JNC Addr CF=0
JZ Addr ZF=1
JNZ Addr ZF=10
JS Addr SF=1
JNS Addr SF=0
JP Addr PF=1
JNP Addr PF=0
JPE Addr PF=1
JPO Addr PF=0

JCXZ Addr nhdy néu néi dung (CX) = 0

Cic I¢nh nhay trén co sé so sanh 2 s6 c6 dau, kiém tra ca SF=0F

JE Addr =
JNE Addr F
JG, JNLE Addr >
JGE, JNL Addr >
JL, INGE Addr <
JLE, JNG Addr <
Cic 1énh nhay trén co sé cac phép tinh khong dau
JE Addr =
JNE Addr Z
JA, JNBE Addr >
JAE, JNB Addr >
JB, JNAE Addr <
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JBE, JNA Addr <
LOOPAddr  Lap lai mét khdi 1énh s6 1an 1a noi dung cua thanh ghi CX.

Sau mét lan 13p ndi dung ctia CX giam di 1.
Lénh ngit INT

Ch phap INT sé ngit

C6 256 loai ngat danh sb tir 00h dén FFh, chira & bang ngat tir dia chi 0 -
3FFh. Moi vector ngat ¢ 4 byte, 2 byte dau 1a dia chi offset, 2 byte sau la dia chi
mang cua chuong trinh con phuc vu ngat.

Qua trinh hoat dong ctia MP khi thuc hién 1énh ngit:

Luu thanh ghi cd vao ngin xép

Xba cac co IF va TF

Luu ndi dung ctia CS vao ngin xép

Luu noi dung cua IP vao ngan xép

Nap 2 byte thap cua vector ngit vao IP

Nap 2 byte cao cila vector ngat vao CS

Thuc hién 1énh & CS : IP
Lénh IRET

Lénh nay dit 6 cudi chuwong trinh con phuc vu ngat.

Qua trinh thuc hién:

Lay 2 byte tir dinh ngin xép dua vao IP

Lay 2 byte tiép theo tir dinh ngan xép dua vao CS

Lay 2 byte tiép tir dinh ngin xép dua vao thanh ghi c& FR

Trong bang cic vector ngit gdm cd cac vector ngat ctia bd vi xir 1y, ngit
cung tir di€u khién ngat PIC 8259 va cac vector ngat mém cua BIOS va DOS.

Vi du mot s6 ngit clia bo vi xtr 1y

Divide by Zero

Single Step

NMI

Break point

Overflow
5.7.6. Nhém lénh diéu khién bé vi xir Iy
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STC Thiét lgp co CF
CLC Xoa co CF
CcMC Ddo co CF
STI Thiét lgp co ngdt IF
CLI Xoa co ngat IF
STD Thiét ldp co hieéng DF
CLD Xoa co huong DF
NOP Khong lam gi chi tinh thoi gian
HLT Durng MP
WAIT

Pua MP vé trang thai cho.

MP ra khoi trang thai nay do:

Ngit ngoai

Ngit ctia bo dong xir 1.

LOCK

Pua tin hiéu Lock vé trang théi tich cuc va gitt ¢ trang thai ndy trong qua
trinh ca 1énh tiép theo.

Chung ta da tim hiéu cac 1énh co ban cua ho vi xir Iy 80x86. Trong ho vi xir
1y nay, cac bg vi xtr Iy ra doi sau thuong gitr nguyén tap 1énh cua bd vi xur 1y trude
va bo sung mot sb 1énh moi.

5.8. DEBUG

DEBUG la mét chuong trinh tr¢ giip cho hi€u chinh chuong trinh. N6 cung
cip céc diéu kién dé kiém tra chuong trinh & dang ma may va cac chuong trinh thuc
hién dugc. DEBUG 1a cong cu cho phép tim hiéu kién tric 1énh ctia may vi tinh.

5.8.1. Khoi dong chwong trinh DEBUG
Cac cach khoi dong DEBUG
Cé 2 cach khoi dong DEBUG

Khéi dong khong co dbi

> Debug (CR)
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Chuong tr7inh DEBUG duogc nap vao b nhd
Khi khéi dong DEBUG khéng c6 dbi thi
Cac thanh ghi mang CS, DS, SS, ES thiét 1ap ¢ ddy ving nhé con tu do.
(IP) =0100h
(SP) = FFEE
(AX), (BX), (CX), (DX), (BP), (SI), (DI)=0
Cac c& bi x6a
Khéi dong c6 ddi
>Debug filename (CR)
DEBUG dugc nap vao vong nhd
Té&p cob tén filename cling dugc nap vao vong nho
Khi khéi dong DBUG c6 dbi
Cac thanh ghi CS, DS, SS, ES, IP, SP nap gia tri theo tép filename
CX chtra d¢ dai cua tép nho hon 64kB
Néu tép dai hon 64kB- D¢ dai cua tép & trong ddi thanh ghi DX: CX

Mt s6 quy wéc

bia chi :
Address Ky hié¢u dia chi
Cé 3 dang

CS:0100 (DS, SS, ES) thanh ghi mang : offset
ID5S : 0300 dia chi mang : offset
Offset, thanh ghi mang 1a ngam dinh
Pham vi vung nho
Rangeky hi¢u mdt vung nhd
C6 2 dang
Address L value
Vidy DS:0100L 10
Address 1, address2
Vidu DS:0100 010A
Mot sb tinh chat chung cua Iénh

Lénh gom 1 chit in hay thuong.
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Lénh va cac tham sb c6 thé cach nhau bang dau céach.
Huy lénh bang Ctrl-break.
Bat dau thyc hién lénh bang CR.

Dirng tam man hinh bang Ctrl-numlock, dé tiép tuc 4n phim bat ky.

5.8.2. Cac lénh cia DEBUG
a. Lénh hién thi mét viing nhé (DUMP)
Chtrc ndng (CN): Hién thi noi dung mot vung nho

Cu phap (CP): D range
D address

Vi du: D 7000 : 0100  O4FF
D 7000 : 0100  L400

Vi du: D100

Lénh trén s& hién thi tir dja chi tir 100 cho dén hét 128 byte tiép theo .
D

S& hién thi 128 byte tiép theo ké tir dia chi hién tai.

Ghi cha:

Thanh ghi mang ngam dinh 1a DS
Trén man hinh s& hién thi theo 3 truong
1, dia chi
2, gia tri HEX cua 16 byte
3, gia tri ma ASCII cua 16 byte
(Néu 1a ma ASCII diéu khién thi hién dau .).

b. Lénh dwa sé ligu vao 6 nhé (ENTER)
CNI1:

Thay d6i noi dung cia mot hay nhiéu byte bat dau tir mot dia chi.
CPI: E address list
Vidu EDS: 100 F3 ‘xyz’ 8D
CN2: Hién thi va thay di timg byte bt ddu tir mot dia chi.
CP2: E address
Tom lai
Vao gia tri mdi néu mudn thay doi gia tri ci.
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An dau cach néu mudn giir gia tri cii va hién thi byte tiép theo.
An dau - dé trd lai dia chi trudc.
An (CR) dé két thuc 1énh.

c. Lénh luu vao ving nhé mét gid tri nhit dinh (FILL)

nhd.

CN1: Luu vung nhé c6 gia tri trong danh sach.
CP1: F range list

Vidu: F 1D03:100 L50 FF FE DD

thi cac 6 nhg 1DOS . 100 dén 104 s& chira cac gia tri

FF FE DD FF FE
Vidu: F1D03: 100 4FFF 55
Ghi chu:

Néu list ngan hon do dai ving nhd thi list s& dugc lap lai toi khi hét ving

Néu list dai hon viing nhé thi nhitng byte dai hon s& bi bo khong dugc nap.
Thanh ghi mang ngam dinh 1a DS.

d. Lénh hién thi va siva doi gid tri cdc thanh ghi (REGISTER)

RAX

CN: Hién thi ndi dung cac thanh ghi va cac cd
Stra d6i ndi dung cac thanh ghi va cac cd.

CP: R [Registor/F]

Co 3 dang

Lénh nay hién thi ndi dung tat ca cac thanh ghi

Lénh nay hién thi ndi dung mét thanh ghi cu thé (Vi du AX)
AX  14FF
néu thay ndi dung ciia AX (Vi du bang 55AA thi phai nhap
vao)

néu khong thay doi thi 4n CR dé két thuc 1énh.

Lénh nay hién thi gia tri cac c& ¢ dang chir:
NV UP DI NG NZ AC PE NC
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Néu muodn thay doi mot s6 co thi vao lién tiép cac co do roi an CR.

Bang cac ky hiu gia tri logic cua cac cd nhu sau:

Co (1) (0)

OF oV NV Co tran

DF DN UP Co huéng

IF EI DI Co ngat

SF NG PL Co dau

ZF ZR NZ Co zero

AF AC NA Co nhé phu

PF PE PO Co KT chan
1é

CF CY NC Co nhé

e. Lénh so sanh cdac vang nho (COMPARE)

CN:  So sanh tirng byte nd1 dung 2 vung nhé
CP: Crange, address
Vi du: C100 4FF 300

C100 L 400 300

77/

300

. L

Hinh 5.21: Lénh COMPARE

Néu phat hién cac byte khac nhau thi trén ma hinh s& théng béo.
dia chi 1 byte 1  byte2 dia chi 2

f. Poc gid tri tir mét cong vao/ra
CN:  DPoc va hién thi gia tri mdt byte tur cua
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CP: Iaddress dia chi ctra

Vidu I2F8

Trén man hinh s& hién thi gia tri doc vao tir cong c6 dia chi 1a 2F8h, vi du
68

2. Pwa mét byte 56 liéu ra cong vio/ra
CN: Pua | byte s liéu ra cong
CP: O address value
Vidu O 2F841
(Pua s6 41h ra cong co dia chi 1a 2F8h)
h. Chuyén sé ligu (MOVE)
CN: Chuyén ving nhé xac dinh boi gidi han range dén ving nhé khéac c6 dia
chi address.
CP: M range address
Néu trong range va address khong xac dinh segment thi ngdm dinh 1a DS.
Vidu
-MCS:100 110 CS : 500
-MCS:100L11 CS: 500
Néu
-MCS:100 110 500
thi 17 bytes tir dia chi CS : 100 s& chuyén dén DS : 500
i. Lénh tim kiém (SEARCH)
CN : Tim trong vung nhé xac dinh boi range c6 ky tu trong list.
CP:  Srange, list
Néu trong range khong xac dinh segment thi ngdm dinh 1a DS.
Vidy: SCS:100 11041
SCS:110L11 41
Tim 6 nhé c6 gia trj 41h trong ving nhd CS :100 dén CS : 10. Gia thiét trong
vung nhé trén ¢ 2 6 nhd chura gia tri 41h thi trén man hinh s€ xuat hi¢n
1A44 : 0104
1A44 : 010D
k. Lénh céng triv 2 s6 HEX
CN: Cong va trir 2 gia tri HEX va hién thi két qua 1én man hinh.
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CP: Hwvaluel value2

Vidu HIF8
Trén man hinh hién thi két qua:
27 17

(tong)  (hi¢u)
. Dat tén tép (Name)
CN: Dat tén tép su dung trong 1énh Nap (Load) va Write.
CP: N Tentép
Vi du: N Thu.com
m. Nap tir dia vao vang nho (Load)
CN: Nap 1 tép hay cac cung s6 liéu trén dia vao ving nho.
CP ¢6 hai dang:
L [address s6 6 dia cung dau so luong cung]
Vidu: L 1A44:100 1 OF OD
6 dia A=0, B=1, C=2
N Tepl
L
Tép cb tén 1a Tepl s€ dugc nap vao vung nho bat dau tir dia chi CS:100
Vidu: N Tepl
L 300
Tép co tén 1a Tep1s& dugc nap vao vung nhé bat dau tir dia chi CS:300
Chii y: Néu khoi dong
DEBUG A:\Tepl.exe

thi chuong trinh Tepl.exe s& dugc dua vao bd nhd dia chi bat dau
CS:100.

n. Lénh ghi dia (Write)
CN: ghi Ién dia mdt vung s6 lidu tir bo nhé
CP Co6 2 dang:
C phap: W [address 6 dia cung ddu s cung)]
Vidu: W 2001 1F 20
Ghi noi dung ving nhé c6 dia chi offset 1a 200h vao 6 dia A tai cung dau tién

¢6 s6 1a 1Fh va sb cung 1a 20h.

1183




Kién trac May tinh NV Tam, HT Cwoc. IOIT, VAST

Ghi vao tép
Vi du:
N Tep2
RCX
CX = 000F
: 3FF
W 200
Ghi vao tép Tep2, 1kB bit dau tir viing nhé ¢6 dja chi dau 200h.
0. Lénh nhdp chuong trinh hop ngit A (Absolut assembler)
CN: Soan thao va dich truc tiép cac 1énh bing hop ngi.
CP: A [address]
Vidu: A 200
thi trén man hinh
yyyy: xxxx MOV DX, 300 (CR)
yyyy: xxxx MOV AH, 9 (CR)
VYYY: XXXX  eeeerreeennne (CR)
Néu phat hién mot 18i trong 1énh debug dua ra thong bdao ERROR va
hién lai dia chi cudi cung.
Khi soan va dich xong toan b CT thi 4n (CR) dé quay vé DEBUG.
Ghi chu: Trong chuong trinh ¢ thé str dung tit ca cac 1énh co ban cia
bo vi xtr Iy ho 80x86 , ngoai ra con cd mdt s6 1€nh gid (Pseudo Instruction).
p- Lénh thwce hién chwong trinh (GO)
CN: Thyc hién 1 hodc nhiéu 1énh bat dau & CS : IP hay xac dinh bdi dia chi
sau dau =.
CP: G| =address [ address...]
q. Lénh theo doi thuc hién lénh (TRACE)
CN: Thuc hién mot hay mot nhém 1énh va hién thi noi dung cac thanh ghi,
cac coO va 1énh s€ thyc hién tiép theo.
CP:  T][ =address] [,value]
(Dia chi bat dau , s 1énh cén thyc hién)
r. Lénh theo doi thuc hién 1 l¢nh - P
CN: Tuong tu 1énh T nhung nhay qua tit ca cac 1énh ké ca 1énh CALL, va

INT Nhu vdy bo qua viée theo ddi chi tiét ting 1énh trong chuong trinh con.
1193




Kién trac May tinh NV Tam, HT Cwoc. IOIT, VAST

CP: P [ = address] [,value]
s. Lénh dich ngwoc tir ma mady ra hop ngit U (Unassembler)
CN : Dich ngugc céac 1énh dudi dang ma may ¢ trong vung nhé sang dang
hop ngilt va hién thi dia chi, ma may va ma 1énh hop ngtr.
CP: U [ range ][,address]
t. Lénh ra khoi debug (Quit)

Q

5.9. Cac bd vi xir Iy tién tién
5.9.1. Cdc diic diém vé kién tric ciia cdc bé vi xir Iy tién tién
a. Bo dém Cache

B6 nhd dém Cache chita mang 1énh va s6 liéu duoc su dung trong thoi gian
gan nhat, dugc di€u khién bang phan ctiing va chuong trinh. B6 nhé cache dat gitra
CPU va bd nh¢ chinh. Bo nhé cache chira mot phﬁn ban sao cua bd nhd chinh. Khi
CPU tham nhép vao dir liéu né dua dia chi t6i bd diéu khién Cache, sau d6 mot
trong hai qua trinh s€ xay ra.

- Trang (cache hit): néu dia chi tim thiy trong Cache

- Truot (cache miss): néu dia chi khong c6 trong Cache

Khi trugt mot khdi nhé tir bd nhé chinh s& duge dua vao thay thé cho mot
duong (khdi) ciia Cache. Pudng nao s& dugc chon dé thay dua trén hai nguyén ly
sau:

- Cuc bo theo thoi gian: néu CPU tham nhdp vao mot 6 nhd thi cé xéc suit
cao no s¢ tham nhap 6 nhd do trong tuong lai.

- Cuc bd theo khong gian: néu CPU tham nhap vao mdt 6 nhé thi cé xac suét
cao no s€ tham nhap céc 1€nh va dir liéu dat sat cac vi tri d6 trong tuong lai.

Truong hop ghi vao Cache dit li¢u s€é dugc ghi vao by nhé chinh, ta phan biét
hai truong hop sau:

- Khi ghi vao Cache thi dong thoi ghi vao bo nhé chinh, phuong phap nay
goi la ghi xuyén (Write through)

- Khi ghi chi ghi vao bd nhd Cache, dir liéu tir Cache sé duoc chuyén vao bo
nhé chinh tai mét thoi diém  thich hop sau d6 (vi du khi chuyén dir liéu tir bd nho
chinh ra thiét bi ngoai vi).
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Viéc anh xa giita bo nhé Cache va bd nhd chinh c6 thé to chire theo phuong
phéap khac nhau:

- Cache 4nh xa truc tiép (Direct mapping cache)

- Cache anh xa lién két toan phan (Full associative mapping cache)

- Cache 4nh xa lién két cum (Set associative mapping cache)
Noi dung vé bd nhd Cache s& duge nghién ciru ki hon trong cau trac méy II

Hinh 5.22: Vi du vé CPU doc mdt 6 nhé.
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Bit ddu

Hhit da chd tiv CPU

Ehdi nhé chira d
rthé cd & cache

¥

Bloc 6 rhé tir cache vaa CPU Truy nhép bd nht chinh

h J

Clép dutmng (duimg khii) trong cache

h J

Wap & nhé vio cache vi CPU
Wap khdi nhié tir BIT wéo cache

b. Puwong ong

Puong 6ng k buédc: chia mot thao tac thanh k thao tic co s& va thuc hién mdi thao
tac co s¢ trong mot budc, budc nay sau budc kia.

Tai bat ci thoi diém nao duong ong k bude ciing xir 1y k tap dit liéu dong thoi.

C6 2 loai dudng 6ng chinh trong may tinh dién tir: dudng dng 1énh va duong dng sb
hoc.

1223




Kién trac May tinh NV Tam, HT Cwoc. IOIT, VAST

Vi du dudng ong lénh

i.. |F D E W

1+1... F D E W

1+2... F D E \

i+3... F D E \

c. Cong nghé RISC (Reduced Instruction Set Computer)

Céc tinh chét co ban cua RISC:

Lénh thyc hién trong mot chu ky

Do dai 1énh (1 tir) bang d6 rong cua BUS sb licu

S6 1énh it

S6 dang 1énh khac nhau (khong qua 4 dang 1énh)

S6 ché d6 dia chi hoa khong qua 4

Chi truy nhap bo nhé qua Iénh LOAD (nap) va STORE (luu)
Tt ca cac 1énh 1 tir thanh ghi dén thanh ghi

Tap thanh ghi da nang 16n

Diéu khién logic ciing
Ho tro HLL (High Level Language)

5.9.2. Cdu triic tong qudt ciia b vi xiv ly tién tién

Cdc ki hiéu viét tdt

BIU
PFIU
MMU
ID
Icache
Dcache
BTCache
Cu

FPU
FRF

IJ

Bus Interface — Ghép nbi bus

Prefetch instruction Unit - Nhan I¢nh trudc vao hang doi
Memory Menagement Unit - Pon vi quéan 1y bd nhé

Instruction decoder - B gidi ma 1énh

Instruction Cache - B dém 1énh

Data cache -Bo dém sd liéu

Branch Target Cache - B dém dia chi dich cua cac 1énh r& nhanh
Control Unit - Pon vi diéu khién

Floating Point Unit — DPon vi xir Iy s6 du phay dong

Float Register File - Tap cac thanh ghi cua don vi xt Iy sb ddu phay
dong

Integer Unit - Pon vi xtr Iy s6 nguyén
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IRF
SFU
Vi du:

Pon vi xtr Iy db hoa

Don vi xtr 1y tin hi¢u so

Don vi xut 1y anh

Don vi xtr ly vector va ma tran

2Bus 58 ligu (k bit)

Special Function Unit — Pon vi chltc nang riéng

Integer Register File - Tap cac thanh ghi ctia don vi xtr Iy s6 nguyén

B o FT1J
Busdia chi (32+jbity | g117
- Icache
BT
Busdify khign cache
Cicache
“-—
MNLT
BUS mong 32n
SFUT 7 FPU
Bonw
chiyc ning IEF FEF
réng
B xlrly gfi ngif;fg;a
nguyén dong

Hinh 5.23: Cu trile tdng quéat ciia bd vi i 1§ tién tidn

A

Cdu truc tong quat cia by vi xwr ly tién tién

Ching ta mo ta cau truc tong quat cac bg vi xu ly dugc san xuat vao gitra
nhitng nam 1990. Cau tric nay khong biéu dién mot bd vi xtr Iy cu thé nao. Tuy vay
n6 bao gdom cac tinh chat co ban cia cac bg vi xur Iy cta giai doan nay. Phan 16n céac

bd vi xtr Iy giai doan nay 13 32 bit, cic hé thdng 64 bit ciing dang ting dan.
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Trong hé théng 32 bit, IU va cac thanh ghi trong IRF 1a 32 bit, cic Bus s6 liéu (Bus
s/l) ¢co thé 1a 32, 2x32, (3x32) hay 4x32.

Trong hé thong 64 bit, TU va cac thanh ghi trong IRF 13 64bit, cic Bus so li¢u 1a 64
bit nhung ciing c6 thé 1a 2x64 hay 4x64 bit.

Cdu triic tong qudt ciia mot b vi xir Iy tién tién bao gom nhitng bo phdn sau:
a. H¢ théng cic don vi giao dién Bus (BIU)
BIU la hé théng cac bo dém gitra cac don vi bén trong VXL va hé théng bén ngoai, dugc
nbi voi Bus hé théng.

BIU c6 céc dic diém sau:
BIU c¢6 3 phan chinh ghép néi BUS sb liéu, BUS dia chi, Bus diéu khién

Bus 56 ligw
« »| B& ghép ndi » Td don wi nhin PFU
391 36 ligu +«——p» Tdicache
Bus dia chi
B& ghép ndi
‘ » C . IRATT
, dia chi
32+ [y
Bus difu khifn
> Bdlﬂgh;i.?“ « , Téidonwidibu
Eukhién khifn (CT
¥ L |

BUS noi bo 32n

Hinh 5.24: Cdc b8 ghép néi BUS

Bd ghép ndi s6 liéu két ndi Bus s6 licu hé théng va cac don vi bén trong bd VXL, sb
liéu duoc truyén gitta bo ghép ndi s6 lidu va cac don vi khac cia bo VXL thong
qua BUS noi bg.

C6 thé co6 mot sd két ndi truc tiép tir bd ghép ndi sb lidu véi don vi nhan 1énh va
hang doi Iénh hodc vdi bo nhé cache.
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Bo ghép dia chi guri cac dia chi cia 1énh hay cta s6 lidu (toan hang) toi Bus dia chi
hé théng
bia chi duoc tao ra b1 MMU.

B6 ghép ndi diéu khién gui va nhan mat s6 tin hiéu diéu khién va trang thai tr bd
xtr Iy ra hé théng bén ngoai va ngugc lai tir thiét bi bén ngoai t6i bd xir 1y. Phan
16n céc tin hiéu cua bd ghép ndi diéu khién dugc ndi véi CU, mot sb tin hiéu ndi
truc tiép vo1 cac don vi khac .

b. Pon vi diéu khién (CU)

Pon vi diéu khién CU dugc thiét ké bang mach logic cing hay bang vi
chuong trinh. Trong cac bd VXL truyén thong sir dung cong nghé CISC, CU thuong
duoc xay dung tir vi chuong trinh. Xu huéng gan day trong cong nghé RISC, CU
dugc thiét ké bang logic cung.

Pon vi nhan Iénh bao gém mach logic léy 1énh tir cache, roi ndi véi hang doi
1énh FIFO, hang doi 1é€nh tir 8 dén 32 bytes. Cac I¢nh dugc lined-up s€ dugc truyén
dén don vi giai ma 1énh. Pon vi gidi ma giai ma 1énh va truyén cac tin hiéu diéu
khién tryc tiép t6i CU - Phan 16n cac B6 VXL hién nay 1 superscalar, c6 nghia 13
c6 nhiéu hon 1 1énh tai mot thoi diém duoc chuyén tiép dé giai ma.

Mot s6 bd VXL c¢6 SFU bb sung cho TU va FPU. SFU c6 thé 1a
Don vi xir Iy d6 hoa
Pon vi xtt Iy tin hiéu )

Pon vi xtt Iy anh
B0 xtr ly vector va ma tran.

B6 VXL nhu pentium (loai thé hé dﬁu) chira nhiéu hon 3 triéu transistor,

Niam 2000, con s nay c6 thé vuot 50 tridu. Mot bd VXL c6 thé ¢6 nhidu SFU.

c. Bo dém Cache

Cache 1a bd nh¢ truy nhap nhanh dét gitra CPU va bd nhé chinh. Cache véi kich thuée

thich hop c6 thé cai thién dang ké hiéu ning toan bg vi no cho phép CPU tham nhép thong

tin nhanh hon nhiéu tir bd nhé chinh. Cac bd VXL cdi tién c6 t6i trén 32kB cache. Céc bd

VXL hién dai c6 dudng 6ng (pipeline), co nghia 1a v6i duong 6ng cta 1énh n giai doan, bd

xir 1y cac giai doan khac nhau ctia n 1énh dong thoi . Nhu véy, trong khi CPU dang tham

nhap bd nhé dé doc 1énh, n6 c6 thé tham nhap bd nhd dé doc phan tir dit liéu cho 1énh

khac. Pé phuc vu cho muyc dich nay can c¢6 2 cache riéng: Icache va Dcache

Dcache nhan thong tin tir bd nhé chinh qua Bus s6 liéu va BIU timg khdi trong cac
bo vi xir Iy hién dai khéi 16 hay 32 bytes.

Icache 1énh ndi truc tiép v61 don vi nhan 1énh va truyén 1 hay nhiéu 1énh trong 1
nhip.
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Ca 2 cache déu ndi v4i bus ndi bd

Trong mdt s6 b vi xur 1y, Dcache con ndi v6i don vi xtr Iy qua ODB (Operation
Data Bus). ODB du rong dé mang mot vai toan hang cung mot lac (128 dén 156
bits).

Nhiéu bd VXL hién dai thiét ké dé 1am viéc vé6i cache mirc 2 (trong hay ngoai chip).
Cache muc 2 dat gitta cache mirc 1 va bo nhd chinh. Cache muc 2 ¢6 dung
lugng 16n hon. Nhiéu bd VXL hién dai co6 BTC (branche target cache). Trong hé
thdng c6 dudng 6ng, khi gap 1énh ré nhanh thi 1énh sau 1énh ré nhanh s& duoc
dua ra khoi duong dng va thay vao d6 13 1énh dich (Iénh dau tién cta nhanh phai
thuc hién. Néu lénh dich léy ttr bd nhd chinh sé rat chdm; cho nén 1énh dich dau
tién s& chira & BTC va lay ra r0i dwa vao dudng dng nhanh hon. RS rang su co
mat cia BTC hudng téi cai thién toan bd hi€u nang cia bd VXL. C6 mdt s6 hé
thdng chi chira dia chi dich, khong chira 1énh dich.

Logic digu khidn cache mite 2

Cache laph [— —* Bon wi nhin lénh
Icache
BIU Bus ndibd  3in
Cache s/1
Dcache

Bus so lign  CDBE 32n

Operation Data Bus

Hinh 525: Cdc bd nhd Cache trong WXL

d. Xur ly song song ¢ mirc lénh

Cac bd VXL hién dai nhit di c6 xu 1y song song & mirc 1énh. Trong nhiéu
truong hop superscalar dugc sir dung. Trong hé théng superscalar don vi nhan 1énh
s& dua ra i [énh ddng thoi va chuyén t6i bo giai ma. Sau d6 don vi diéu khién phat
sinh cac 1énh kich hoat mot s6 cac don vi thao tac duong dng. S6 dudng bng c6 thé
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khéc s 1énh duoc dua ra, tuy nhién kha nang xtr 1y dugc déng thoi cac 1énh dua ra
s& tt hon.

Cache lenh Instructon cache

|

Bxan i nhin lénh

l

Bxan i gidirmi 1énh

Dan i didu khidn

Baan wixl 1y Ban wi =l 1y Ban wi =l 1y
duing dng dudng dag diing dng
1 4 i

Hinh 5.26; Xl song song wong VXL

e. Pon vi s6 nguyén IU

Pon vi s6 nguyén IU c¢6 nhiing dic diém sau:

C6 nhiéu don vi xir 1y gidng nhau lam viéc song song trong hé théng superscalar.

C6 nhiéu don vi cong/ trir , nhan/chia trong IU.

Co tap cac thanh ghi IRF, 32 hay 64 bit.

Hé thong cong nghé CISC thudng c6 8 dén 16 thanh ghi.

Hé thong RISC c6 it nhét 32 thanh ghi, mot s hé co téi trén 100 thanh ghi.

Bo diéu phdi nhan chi thi dugc giai ma tir don vi diéu khién chuyén cac chi thi nay
dén cac don vi xir Iy twong tng. Céac 1énh sé nguyén téi IU, dau phay dong toi
FPU, céc 1énh chtrc nang to1 SFU- s6 liéu dugc chuyén dén cac don vi xur 1y tur
Dcache qua ODB.0

Phan 16n cac hé théng c6 cac thanh ghi dich cho phép thuc hién mot cach hi€u qua
cac lénh dich nhiéu bit trong 1 nhip
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Bon vi dide khidn CU ﬁ

Ba didu phoi lénh 38 gidima Bus ndibd 3o
Tdi Tai IRF
FFU  =sFU nx 32 bit
hodc
nxtd bit
Addf Addf Mulf Mulf
b1 2ub j Diwv 1 Divk
Bus OB 32n
I operation data Bus
Cache =0 lidu .
Deache Thanh ghi dich -

Hinh 527 :Dan visd nguyén I

f- Don vi FPU
Céc dong thong tin cling twong ty nhu [U.
C6 cac tap thanh ghi riéng FRF, néu CISC thi 8 néu RISC thi 32
Hau hét cac thiét ké hién dai dung chuan IEEE 754 - 1985 cho s6 dau phay dong
+ 32 bit d0 chinh xac don
+ 64 bit do chinh xac kép
+ 80 bit s6 ddu phay mé rong
+128 bit - SIMD
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Bion vi digu khign CU

Ba didu phoi lénh 38 gidima Bus ndi bd  32n
&
./.. . l 4
Tai  ldl FRF
I 32U mz 32 bit
hode
mztd bit
FaAdd/ FAdd/ Fhlulf Fhiulf F3OQRT
Fiub 1 | 7| Fub | Fhiv1 || Fhivk
Bus =0 ligy OOB 32m
F
! operation data Bus
1
Deache

2. Pon vi diéu khién (quén 1y) bg nhé MMU

Tir don w1 :
: BEen Cache lénh
nhin l&nh » )

Ewn Bus ndi bd
BIU

T

TLE - Baon viguin Ban w1
Translation Iy trang quin l¥ rming
Lookaside __ Daging Unit Zemmentation

Buffer - Uit
TieITJ

Hinh 529 Bxdn vigquda 1y bd ahd MWMU

Cdc chirc nang chinh cua don vi quan ly bo nhé MMU:
Chuyén dia chi logic thanh dia chi vat 1y (thuc) va giri dja vat 1y t6i cache hay qua
BIU va BUS d/c t6i thiét bi ngoai.
Cung cip co ché phan trang trong cach to chirc bd nhé 4o - (paging Unit).
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Cung cap co ché phan mang boi Segmentation Unit.
Cung cdp co ché bao vé bd nhé. Thudng duge thuc hién bén trong don vi quan 1y
trang hay mang.
Bao gdm va quan ly TLB (Translation Lookaside Buffer) hay ATC (Address
Translation Cache) cho viéc chuyén ddi trang ao sang trang vt 1y.
Hau hét cac bo VXL cai tién déu co6 co ché phan trang va TLB (hay ATC).

Hau hét cac bo VXL hién dai co:
Bus s6 liéu don kénh
Bus s6 liéu va Bus dia chi riéng
Bo ghép nbi véi Bus hé théng véi cache miic 2 riéng
C6 céc tin hiéu didu khién va trang thai phong pha
C6 nhiéu tin hiéu ngudn va dat nhu vay dudng ndi ngudn va dat ngan hon lam don
gian héa viéc thiét ké mach va gia thanh.
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CHUONG VI

GIOI THIEU VE MAY VI TiNH

Trong pham vi ndi dung mén hoc “Cau trac may I, chwong VI chi giéi thiéu
so d6 khoi chung nhit vé may vi tinh. Cu trac chi tiét ctia may vi tinh s& 13 noi
dung ctia mén hoc “Cau tric may I1”. Noi dung chwong VI s& dugc cap nhat, thay
ddi theo thoi gian cho kip v6i su phat trién nhanh chéng cta cong nghé thong tin

nodi chung va k¥ thuat may tinh noi riéng.

6.1. So @6 khoi ciia may vi tinh PC
Trén co s¢ tim hiéu so d6 khdi MainBoard cta héng Intel s& cho phép ching

ta dé dang tim hiéu sang cac ho vi tinh khéc.

Basic operational design is called its architecture

» North Bridge
« HOST-PCI Bridge
« DRAM Controller
« AGP Interface

e South Bridge (ICH)
« PCI-PCI Bridge
« 8254 Timer; 8259

Intr. Ctlr; 8237
DMAC: RTC

| . EIDE Interface
Gl . USB Ctlr

use Generator
\-—. ] Super I/O
—— ﬂ USB ek ] - Kybd/Mouse Ctlr
o g - Floppy Ctlr
|

« Serial & IR port
KB | | Mouse | | Floppy | | Serial | | Paralel | « Parallel ports

Processor

=

Hinh 6.1 So d6 khéi MainBoard cta hing Intel

Bo6 vi xtr Iy (Procesor) trong may vi tinh nay da dugc gioi thi¢u trong muc
5.1 ctia Chuong 5. Cau phia bac (North Bridge) két ndi bo xur Iy véi BUS PCI ( Peri
pheral Component Interconnect), diéu khién bo nhé va bd ghép ndi didu khién man
hinh. Cau phia nam (South Bridge) bao gdm cac bd dém thoi gian 8254, cac bo diéu
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khién ngat PIC 8259, cac bo diéu khién tham nhap bo nhé truc tiép DMAC 8237,
cac BUS ghép ndi EIDE va BUS USB...B6 diéu khién vao/ ra tich hop (Super 1/O)
bao gdm céc bo diéu khién va ghép ndi cac thiét bi ngoai vi chdm nhu may in, ban
phim, 6 dia mém, cong ghép ndi song song va ndi tiép...Ching ta gisi thiéu mot sd
khéi co ban theo chirc ning ctia mdy vi tinh nay.

1. ROM - BIOS

Linh kién dugc st dung 1a mach EEPROM hay Flash chira mot ) chuong trinh va
chuong trinh con nhu:

Chuong trinh kiém tra hé thong may tinh sau khi bat nguon dién POST (Power On
Self Test). Néu 1a “plug and play” thi giai doan ndy truy nhdp tham s trén
card.PCI

Chuong trinh BIOS setup dé nguoi stir dung thiét dat tham sd c4u hinh cua cac thiét
bi cia may vi tinh hay thoi gian.

Chuong trinh moi (Boot) dé khéi dong hé thong may tinh tir dia cimg hodc CD-
ROM hoic dia mém.

Cac chuong trinh con chita trong ROM-BIOS, cung cp cac ham phuc vu giao dién
phan clng.

2. RAM

Trong ho may vi tinh nay cidc mach nhé DRAM dugc t6 chiic thanh cac Modul:

SIMM (Single In-line Memory Modul)

DIMM (Double In-line Memory Modul)

RIMM (Rambus in-line memory modul)

Céac mach DRAM duogc st dung la:

- SDRAM (Synchronous DRAM)

DDR (Double Data Rate) - Dit liéu dugc truyén dir liéu ca & sudn 1én va suon
xudng cia tin hidu nhip (Vi du: 133 SDRAM thanh 266 DDR

DDR2 téc d6 266 MHz hay 533 MHz.

B6 tri dia chi bo nhé:

Dia chi Kich thuéc  Chirc nang
00000000-0009FFFF 640KB B6 nhé RAM quy uéce
000A0000-000BFFFF 128KB RAM hién thi
000C0000-000DFFFF 128KB B9 nhé ROM mé rong
000E0000-000FFFFF 128KB ROM-BIOS
00100000-FFFDFFFF 4094.875  Khong gian by nh¢ RAM
FFFEO00O0O-FFFFFFFF 128KB ROM-BIOS
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3. CMOS (Complement Metal Oxyde Semiconductor)
Trong mdy vi tinh truyén théng:

- Dung lugng 1 64 byte: 14 byte chira thoi gian va 50 byte chira thong sd cau hinh

Ngudn nudi bang pin riéng

Truy nhép ndi dung cia CMOS thong qua 2 cong vao/ ra (Cong chira dia chi cta
tung byte c6 dia chi I/O 1a 70h va céng chira sb liéu dé ghi doc vao 6 nhé c6 dia
chi 1a 71h)

Déi v6i cac may vi tinh méi, CMOS chira téi 256 byte.

4. Bj diéu khién ngit PIC (Programmable Interrupt Controller)

May vi tinh PC-XT ¢6 1 mach PIC

May vi tinh PC-AT ¢6 2 mach PIC

May vi tinh PC-AT moi ¢6 APIC (Advanced PIC)
Cac mach diéu khién ngit ndy cung cip cac dau vao ngit cimg (IRQ) cho may vi
tinh (Muc 6.2).

5. B§ diéu khién thdm nhdp bp nhé true tiep DMAC (Direct Memory Access
Controller)

May vi tinh PC-XT ¢6 1 mach DMAC
May vi tinh PC-AT ¢6 2 mach DMAC
May vi tinh PC-AT mdéi c6 thé str dung DMA qua PCL.
6. By dém thoi gian ldp trinh dwoc (Programmable Interval Timer- PIT)

C6 3 bd dém 16 bit véi cac chic nang:
- CT0: Dong ho hé thong

Pau vao 1.190MHz

Pau ra IRQ, (¢t 55ms c6 1 xung, 18.2 1an/gidy)
- CT1: Sinh tin hiéu dé tao chu ky lam tuoi cho DRAM
- CT2: biéu khién 4m thanh ra loa

Dau vao 1.190MHz

Tan s6 thay dbi do lap trinh.

7. Ghép noi é dia cieng

Trong may vi tinh st dung hai chuan ghép ndi chinh:

IDE (Integrated Drive Electronics)
MObi may vi tinh PC ¢6 2 6 ndi IDE, mdi 6 cho phép ghép ndi 2 6 dia clng tir
hay quang —laser (CD-ROM)
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SCSI (Small Computer System Interface)
SCSI-1 5 MHz
SCSI-2 10 MHz
SCSI-3 40 MHz
SCSI-4 80 MHz

8. Diéu khién man hinh

Diéu khién man hinh truyén thong str dung mach MC6845
Tuy thudc va do phan giai va s mau co thé hién thi nguoi ta chia ra cac bo diéu
khién man hinh chinh nhu sau:

Bé diéu khién: Dj phin gidi:
CGA (Color Graphics Adapter) 640x%200
EGA (Enhanced Graphic Adapter) 640%350
VGA (Video Graphic Array) 640%480
SVGA (Super VGA) 1024%x768
XGA (eXtended Graphics Array) 1024x768
SXGA (Super XGA) 1280%800
UXGA (Ultra XGA) 1600x1200

9. Bj ghép noi am thanh

Chtrc nang:

Nhan tin hi€u am thanh

Luu trir tin hiéu am thanh

Xt 1y tin hi€u am thanh

Phat am thanh

MIDI (Musical Instrument Digital Interface)

CAu tao gom:

Céc bd chuyén d6i ADC, DAC

Bo xtr Iy tin hiéu s6, xtr Iy 4m thanh (DSP Digital Signal Processor)
B tong hop 4m thanh

Giao dién MIDI.

Giao dién CD-ROM

10. Bj ghép noi mang

NIC (Network Interface Controller, vi du Intel 82558)
CAu trac 32 bit véi 3KB bo dém phat va thu

Hai toc d6 10 BASE-T va 100 BASE-TX
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Quan 1y tu dong (ngat)
C6¢ tin hi€u béo trang thai.

11. Bj ghép néi néi tiép da ning USB (Universal Serial Bus)
Giao dién don gian, linh hoat, d& sir dung

Ghép ndi may vi tinh véi ban phim, dia mém, con chudt, dién thoai..
C6 3 ché do: téc d6 1.5Mbps, toc do 12Mbps va tc do 480Mbps (USB 2.0)

12. B$ ghép noi néi tiép UART 8250 (Universal Asynchronous Receiver
Transmitter) hay Intel 82450

Trong may vi tinh PC-XT c¢6 1 mach UART
Trong may vi tinh PC-AT c¢6 2 mach UART

13. Bj ghép noi song song PPI (Programmable Parallel Interface)
- PPI cho phép nbi nhiéu kiéu thiét bi truyén dir liéu song song nhiéu bit
Vi du: Ghép nbi may in.
14. Ghép néi chugt
Chudt ndi tiép qua cong: COM1, COM2
Qua cong dung tia hong ngoai
USB
Diéu khién qua vi mach 8042 (PS/2).
Diéu khién dia mém FDC (Floppy Disk Controller)
Diéu khién 4 6 dia
Hai chuan FM (Frequency Modulation) va MFM (Modified FM)
16. Diéu khién ban phim KB(Keyboard)
- Str dung vi diéu khién Intel 8748
- Ghép nbi ndi tiép véi CPU

6.2 Cac ngit trong may vi tinh

Trong ché d6 dia chi thwe cua ho vi xir 1y cia hing Intel c6 256 sb ngit.
MBoi s6 ngat quy chiéu tdi mot vector ngat. Mdi vector ngit gdm 4 byte: 2 byte dau
chtra dia chi offset, 2 byte tiép theo chira dia chi mang cua chuong trinh con phuc
vu ngat. Cac vector ngit dit trong Bang vector ngit ¢ 1 KB diu tién cta ving nhé
RAM quy udc. Bé truy nhép t6i cc vector ngat, cac ngit cimg cung cap so ngat khi
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co yéu cau ngét (tin hiéu IRQ), cac ngét mém cung cép ) ngét khi thyc hién lIénh
INT . Hinh 6.2 dinh nghia c4c ngit ctng.

PIC#1 Types8F - > CI:NTJIR INT.NO | Interrupt Source
] ycle -
- - NI Parity Error Detected
PIC #2 Types 70-77 : |GPU | Generate IRQ0  Interval Timer (PIT)
IR o f ‘L IRQ1 = Keyboard Output Buffer
00 — s - IRQ2 PIC 2 (Cascade)
ansnnnnnl —{ [9] TN e IRQ8  Real-time Clock Int
. 02 =3 4] _)I CYCLE IRQ9 S/W Redirected
: 03— 8] [ Data| I To Int 0ah (IRQ2)-free
. o — e PIC | IRQ10 = Free
: 05 — [0 IRQ11 | Free
: d 5 | @ | IRQ12 = Free (PS/2Mouse)
. 06— |E] | IRQ13  reserved--math coprocessol
. i : IRQ14  Pri EIDE Fixed Disk
‘ ‘ | IRQ15 Sec EIDE Fixed Disk
| IRQ3 = COM2
| | ! IRQ4 = COM?1 (Primary)
i IRQ5 Free (Sound Card, LPT2)
INTA | IRQ6 Floppy Disk Confroller

Next two slides show
#2 sequence of steps

[ = == == =] =]
S| w | | | WM< ]S
—

Hinh 6.2 Cac ngit cling trong may vi tinh
6.3. Nguyén Iy cu tric va hoat dong ciia 6 dia

T chuc thong tin cia dia tir dugc minh hoa qua so dd khéi cua chong dia
ctimg (Hinh 6.3) hay trén dia mém (Hinh 6.4)
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' Each track is divided
into individually
addressable sectors

(512 bytes/sector)

Data is stored in tracks, or concentric circles.

A cylinder describes the group of all tracks at
a given head position across all platters.

. Drive head

. Track

Hard disks drives (fixed disks) have
become the most common form of
mass storage for data and programs.

. Sector

. Cylinder

Hinh 6.3 So d6 khdi cta chong dia cing

1. Drive head
2. Track

3. Sector

A

Each track is divided
into individually
addressable sectors

« Data stored on both sides of the disk--heads #0 & #1.
« Data is recorded in concentric circles called tracks.
= Each track divided into equal size sectors--512 bytes.

Hinh 6.4 So d6 b tri thong tin trén dia mém
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Vi du vé hoat dong ciia 6 dia mém
Thong tin ghi trén dia mém

Dit liéu duge ghi ndi tiép timg bit mét trén cac ranh dong tim (track). Ranh dugc
danh sb tur ngoai vao tam. Vi du: DPia 1.2MB ¢6 80 ranh dugc danh s6 tir 00-79.

Ranh dugc chia thanh cung (sector). Mgt ranh c6 15 cung hay 18 cung (cho dia
1.44MB)

Viéc phén chia cung c6 thé thuc hién bang phan mém.
Phan chia cac cung dugc thyc hién theo hai chuan chinh:

IBM 3740 cho cac dia c6 mat d§ don (FM)

IBM System 34 cho cac dia c6 mat d§ kép (MFM)
Cung dau trén ciia mot ranh duge nhan biét nhd mot cam bién chi sd.
M&i cung gdm 2 trudng: trudng dia chi va truong s lidu.
Ta minh hoa bang chuan IBM System 34

Chi s6

Dol

| | Cung 1 | Cung 2 | Cung 3 |

[1]s|AM [C HR N|CRC|I|[S|DM | Data | CRC|
Hinh 6.5 Cau tric cia mot cung trén dia mém

Trong do:

Truong dia chi:

I Khoang trong bt ddu mot ranh

S Khoang tréng déng bo hoa hoat dong cua bo diéu khién véi tdc
dd quay cua dia

AM DPéanh diu bit dau vung dia chi cua cung

CHRN Dia chi cua cung ( Sb tru, S6 dau tir, S6 cung, M d6 dai

cua
cung)

CRC Kiém tra 18i ving dia chi cung

Hinh 6.3 So d6 khdi ctia chong dia cimg
Truong dit liéu:
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DM Pénh dau bat dau ving sb licu
DATA Vung chira s6 liéu (128, 256, 512 hay 1024 Byte)
CRC Kiém tra 16i ving dit liéu cta cung.

Hoat djng ciia é dia mém dwoc thwe hién qua hai thao tic co bin:
Thao tac tim ranh

Chon 6 dia trén do phép tim ranh duogc thuc hién.

Xéc dinh huéng dich dau tir (tir ngoai vao tim hay nguoc lai).

Cam ghi

Tao sb budc can thiét dé dich dau tir dén ranh can tim.
Két qua phép tim ranh dugc kiém tra bang cach doc truong dia chi tai vi tri hién
tai cta dau tir va so sanh véi dia chi rinh can tim. Néu dja chi doc duoc bﬁng dia
chi ranh can tim thi phép tim ranh dat két qua. Néu chua ding thi c¢6 thé dich
dau tir vé ranh 0 va phép tim ranh lap lai (Néu thir 10 1an ma két qua khong dat
thi 6 dia c6 151).
Thao tac doc/ghi s6 liéu thyc hién sau phép tim ranh

Chon 6 dia can doc/ghi

Ha déu tir va 6n dinh dau tir

Cho phép doc dé tim dia chi cung mong mudn doc hay ghi

Thuc hién phép doc/ghi s liéu khi tim dung cung.

Ghi chii: T6 chirc thong tin trén dia CD-ROM theo dudng xody tron d¢ tir trong ra
ngoai chir khong phai 1a cac rdnh ddng tim tir ngoai vao tim. Nhu Hinh 6.5

Start of frack Spiral track of pits

Total length of the spiral track
for a 74 minute disc is over
5,000 meters in over 20,000
revolutions of the disc.

End of track

Hinh 6.6 Cach ghi s6 liéu trén dia CD-ROM

6.4. Thiét bi man hinh

Trong pham vi ciia mén hoc, chiing ta chi tim hiéu phuong phap tao anh va ky tu
trén man hinh.
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Phuong phap tao anh trén man hinh thong dung nhét 14 phuong phap quét manh
(Raster Scan) nhu Hinh 6.6

MON-INTERLACED

e 1

- STt
ne 3 I PP T e e

g 4 [ e

e 5 ro o EE—

b 24  emeesanr—diimmiame

fine G25 s

(lines fraced out in ordar)

Hinh 6.7 Nguyén ly quét man hinh.

Nguyén ly:

Piém bét dau quét cua tia dién tir & phia trén bén trdi man hinh, toa d6 (0,0).

Tia dién tr quét ngang tir tréi qua phai. Khi hét dong, tia dién tir hdi nhanh vé dau
dong (tia hdi ngang duoc dap tat).

Trong khi chuyén dong ngang, tia dién tir ciing dugc 1ai theo chiéu doc. Nhu vay
dan dan tia dién tir s& quét hét ca man hinh.

MJi diém trén man hinh s& dugc chiéu sang (1) hay t6i (0). Tap hop cac diém sang
t6i s& tao ra anh den trang trén man hinh.

Néu 1a man hinh mau thi mdi diém anh phai duoc tao ra boi 3 mau co ban.

Vi du ta chon 3 mau co ban 13 @6, luc, lam thi t6 hop cta 3 mau d6 s& cho cac mau

theo bang sau:
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bo Luc Lam Mau
0 0 0 Den
1 0 0 Do
0 1 0 Luc
0 0 1 Lam
1 1 0 Vang
1 0 1 Tim thim (mageta)
0 1 1 Lam lyc (Cyan)
1 1 1 Tring

Trong man hinh: ctr 3 diém huynh quang ké c4n ing v6i 3 mau co sé tao thanh mot

tam gidc mau.

Man hinh phu 16p phét pho khéng luu duoc anh 1au, dé anh khoi nhip nhay, anh

phai dugc thyc hién lai khoang 50 lan /gidy. Néu quét xen ké thi c6 thé hién 25

1an /gidy. Qua trinh nay ngudi ta goi 1a 1am twoi man hinh REFRESH.
Anh duoc luu giir trong bd nhd RAM, b nhé nay 1a RAM hién thi (video RAM).
Bo6 nhé RAM hién thi phai dugce doc dé dua 1én man hinh 50 1an (25 1an) /giay.
Viéc tao anh trén man hinh thuc chat 1a thay ddi sb lidu trong RAM hién thi.
Dé anh khong bi tréi phai co tin hiéu dong bd ngang (HSYNC) va ddng bo doc

- » tinhiéu dr’i‘nng bd quet
ngang

tin hiu déng b

quet doc

» Tin hién anh

(VSYNC)
EAM Logic quét
hign thi ngang
Thanh Logic gudt
dém doe ’
Thanh
—* ghi dich >
CLE 11011011

Hinh 6.8 Nguyén ly dwa tin hiéu anh 18nman hinh

Nguyén 1y hién thi cac ky tu trén man hinh duoc thé hién qua Hinh 6.8
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lolal number of harizontal characters NA T e

number
af vertical
charachers
displayed
Ned

total
number
ol wertical
characters

Mt

vt

T

Nad)
4

Hinh 6.9 Nguyén Iy hién thi cc ky tu trén man hinh

number of horizontal characters displayed Nhd —f
Y Nrsed
rnammum
numbrer
of scan
hnes
(display pariod)
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MUC LUC
CHUONG I
Gidi thiéu chung may tinh di€n t...............ocooiiiiiii 1
1.1. Sy ra doi va phat trién ca MAY tNN.........o.ovoveeeeeeeeeeeeee e 1
1.2. Phan loai cac hé thdng may tINh............ooveeveieeeeieeeeeeeeeeeeee e, 2
1.2.1.Phén logi cdc hé thong mdy tinh theo Ridu NANG...............cocoeoeeeereeereeeeeeereerens 2

1.2.2. Phan loai cdc hé thong may tinh theo kién

FPUC...oeiii e 4

1.3 MAY 0 MAUL....eveeeeeeeeee s 5

1.3.1. S0 d6 khoi il MAY (IR MAU..........c..o.oeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 6

1.3.2. Hoat @0ng il MAy (il MAt...............cooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 9

1.3.3. Cdu tric Bus cua may tinh dién

FU et 16

CHUONG II

Xir 1y s0 liéu, biéu dién thong tin va Iénh trong may tinh dién tir........e.ceeerenees 17

2.1 HE thONE SO 17

2.2. Thuat todn cac phép tinh (cOng, trtr, nhan, chia).........ccccceeviiiiiniiiiiieees 21

2.3. CONG T SO BCD ...t 23

2.4. S8 AU PRAY AONE. ..., 25

2.5. BiCU diBN thONE ..., 26
25,0 BibU il KD Tl 26
2.5.2. Biéu dién hinh anh, agm thanh va cdc dai lwong khac......................... 28

2.6. Cac dang I¢nh trong may tinh Gi€n tl.........ccoeeviieiiiieeee e, 29

Chwong II1

B0 NG u..nniiriiiiiiiiiiiiiinninnisnicnississsisssisssisssisssnsssnsssssssssssssssssssssssssssssssssssssssssssses 31
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3.1. Gi6i thidu chung V& DO NNG........o.veiveeeeeeeeeeeeeeeeeeeeeeeeeeeee e 31
3.1.1. Mot s6 thong SO Chinh ctia MACh NWAG..........ocoooeeeeeeeeeeeeeeeeeeeeeeeee, 31
3.1.2. Phan loqi DO NRO................ooeeeeiiiiiiieeeeeieeeee e 32
3.1.3. PRGN CAP DO MAG ..o 38
3.2. CAu tric clia bd NhG BAN dAN.........rverierreieeeieeierieeeee e 40
3.2.1. Cau tric ciia mét mach nhé doc/ghi tinh SRAM................ccccocveu.... 40
1. Nguyén Iy cdu triic ciia mot mach DRAM..................cccovoveeeveeeennn... 42
2.
CHUONG IV
Cac Phurong PhAP VA0/TA S0 LBU....ucucuercrerecerecrerercsensesssesssesesessesssesssessesesseses 44
4.1. Phuong phap vao/ra s6 1iéu do CPU chil dONg...........ovoveveeeeeeeeeeereeeeeene. 44
4.1.1. Vaolra s6 liéu khong GEOU KGN, 45
415, VAO/FA SO TIBUnsososesseseeeeeeeeeeeeeeeeee e, 46
4.2. Phuong phap vao/ra s6 liéu do thiét bi vao/ra chit dong.............ccccovveevevvernnnen. 49
4.2.1. Nguyén 1 vao/ra BANG NGAL...............coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeean. 49
4.2.2. Nguyén 1y tham nhap bo nhG trie iép.............cocoeveeeeeeeeeeeeeeeer 51
4.3. Dia chi thi€t bi VAO/TA.....veeeeveerrrerreireseiies e seses st sssesesseseens 53
CHUONG V
Céu tric ciia don Vi XUt If trung tAl......ceceeeceeerereesenesessesessessssessesessesssessssesees 55
5.1. Ho vi XU 1Y INtel 80XBO.....couiiiiiiieiieeiie ettt 55
5.2. B0 VI XU L 8OX8EO...ccuveeiieiieeiieeiie ettt ettt 56
5.2.1 Tinh nang co ban cua bo Vi X ly
80286.......ooiieiiiiiiiiee 56
5.2.2. S0 @6 khoi chirc nANG DG Vi XU Do, 56
5.3, CAC thanh Ghi......cccoiiiiiiiiiciece e 57
5.4. Cac ché A0 dia Chi NOA........rveeeiereie e 62
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5.5. Céu tric 1énh co ban clia MP80286...........c..euervrmerermrrirreerereeesseseseesesesseeessseens 64
5.6. Quan 1y bd nhd va ché dd dia Chi A0..........ovvveveeeeeeeeeeeeeeeeeeeeeee e, 67
5.6.1. Cac khai niém mang nho, khong gian nho va nhiém vu..................... 67
5.6.2. Dia chi
GOttt e et e et e e et e et e e e e aanaaeas 68
5.6.3 Bang cdc bo mo
FQlniiiiiiieee e 70
5.6.4. BAO VE DO MAO..........ccoieiiieieieeeeeese e 73
5.7 HE IENN....iiiiiiieeeeee ettt 74
5.7.1. Cac léenh chuyén SO LIGUnreoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 74
5.7.2. CAC LB SO HOC..seseeeoeeeeeeeeeeeeeeeeeeeeeee e, 79
5.7.3. Cdc 16nh 10gic VA dich CRUYEN...............oooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee! 84
5.7.4. CAC I6nh thAO LAC CHUGT..........oeseoeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 90
5.7.5. Cdc 1énh diéu khién chieong trinh...............coocoeoveeeeeeeeeeeeeeeeeeeeeen. 93
5.7.6. Cdc 1énh diéu kRién BG Vi Xtk ..., 97
5.8 DEBUG ..ottt sttt sttt st ettt sttt 98
5.8.1. Khoi dong chuong trinh DEBUG................cccccooviiiiiiiiiieiiieeeeeeee 98
5.8.2. Cac lénh
DEBUG........ocoooiiiiieiieeee et 100
5.9. CAC DO Vi XU 1§ BN HHEN. ......voeeeeceeeeeeeeeeee e, 106
5.9.1. Céc dic diém vé kién triic ciia bé vi Xi Iy tién tién........................... 106

592, Cdu tric téong qudt cia bé vi xik Iy tién

CHUONG VI
Gi6i thiGU V& MAY Vi tiNeeeveeuerrereerreesressessesssessessessessessssssessessesssssssssessesssssesesses 117
6.1. S0 0 KhOi MAY Vi tINN.......ooeeeeeeeeeeeeeeeeee e, 117
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6.2. Cac NAt trong MAY Vi tN.........oo.ovieeeeeeeeeeee e 121
6.3. Nguyén 1y ciu tric va hoat dong clia 0 dia .........coeveveeeeeeeeeeeeeeeeeeeeeenen. 122
6.4. Thi€t bi MAN MINN.....veviericece st 125
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