Kien Truc may tinh

Chuong 1: TONG QUAN VE KIEN TRUC MAY TINH
Kién triic may tinh dé cap dén cac thudc tinh ma lap trinh vién c6 thé quan sat dugc. No6i
cach khac, d6 1a cac thudc tinh c6 anh huong truc tiép dén viée thuc thi mot chuong trinh,
vi du tap chi thi (1énh) cua may tinh, s6 bit duoc st dung dé biéu dién dit liéu, co ché
nhap/ xuat, k¥ thuat dinh dia chi bo nhé .v.v...

Mon hoc kién triic mdy tinh 1a mon hoc khao sat cau tric va chtrc ning ctiia may tinh.
1.1. CHUC NANG VA CAU TRUC CUA MAY TIiNH:
1.1.1. Chikrc nang ctia may tinh:
May tinh dién tir: 1a mot loai thiét bj dic biét c6 thé dugc dung dé giai quyét mot cong
viéc do con nguoi dat ra thong qua viéc thuc hi¢n 1an luot cac cau 1énh cia mot chuong
trinh mo ta cong viéc do.
Dé thuc hién mét cong viéc nhu vay, may tinh can phai:
- Tiép nhén céc s6 liéu ban dau dugc dua vao tir bén ngoai.
- Thuc hién cac phép tinh can thiét dé xir 1y céc sd liéu do.
- Luu trit cac két qua thuc hién theo mot trat tu mong mudn.
- Dua ra thong tin vé két qua thuc hién chuong trinh & dang thich hop dé trao ddi véi
bén ngoai (con ngudi hoidc cac thiét bi khac)
Do vy, may tinh ¢6 chirc nang xur 1y thong tin, chirc ning trao ddi vio/ra va cac
chtrc nang nho.
1.1.2. CAu tric ciia may tinh
1.1.2.1. So do cdu triic phan cimg
Phan cung dugc hiéu 1a cac bod phan cAu thanh c6 cua may tinh nhu cac vi mach,
bang mach in, day ndi nguén cung cép, may doc, mdy in, va cac thiét bi vao ra khac. Mic
du trai qua nhiéu giai doan phét trién, hau hét cac may tinh hién nay déu theo kién trac

Von Neumann va c6 so do cau trac dién hinh nhu sau:
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Hinh 1-1So dd cdu trac phan cimg cia may tinh
1.1..2.2. Khoi xik Iy trung tam (CPU)

Khéi xir 1y trung tdm duoc coi nhu 12 bd ndo clia may tinh, chirc ning ctia khdi nay
1a 1an luot doc cac 1énh cua chuong trinh tr by nhd va thuc hién ching. Trong cdc may
tinh hién nay, CPU duogc ché tao gon trén mQt chip vi mach dugc goi la bd vi xir 1y
(Micro Processor — MP). CPU gdém céc bd phan sau:

- B diéu khién (Control Unit —CU) tim doc cac 1énh tir bd nhé va giai ma xac dinh
cac buoc thuc hién 1énh.

- B sb hoc logic (Arithmetic Logical Unit — ALU) thuc hién cac phép toan (cong ,
trir ...) va logic (and, or..) Ién cac toan hang cuia 1énh.

- Céac thanh ghi (Registers) dé chira cac s liéu tam thoi, cac thong tin diéu khién can
thiét ciia CPU.

- B0 tao nhip (Clock) tao cac xung dé diéu khién hoat dong ctia CPU theo trinh tir va
déng bd su hoat dong cua cac khdi trong toan hé théng.

1.1..2.3. Khoi bg nhé (memmory)

Trong may tinh, Bo nhé, dung dé chira cac 1énh va dir liéu phuc vu chuong trinh.
B6 nhé duoc chia thanh cac don vi co ban goi 1a 6 nhd. Pon vi thong tin co ban trong
may tinh hién nay la byte (8bit), do vay bo nh¢ ciing dugc t chirc theo don vi byte.

Cac 6 nh¢ dugc danh thir ty theo ma nhi phan.

bé truy nhap (dQc/Viét) mdt 6 nhod, bd vi xur ly dua ra dia chi cua n6 va kich hoat
tin hiéu diéu khién (Read hodc Write) triroc khi nhan hodc gui s6 liéu. C6 hai dang co ban

la:
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ROM (Read Only Memory) bo nhd ¢ dinh chi c6 thé doc khong viét duoc, khong
bi mét ndi dung khi mat ngudn cung cap. B6 nhé ROM dung dé chtra cac chuong trinh
nhu chuong trinh khéi déng may tinh (ROMBIOS) hodc cac chuong trinh diéu khién hé
thdng trong cac may tinh diéu khién.

RAM (Random Access Memory)- bo nhé c6 thé doc va viét ndi dung vao né, khi
mAt ngudn cung cip, ndi dung cua bd nhé Ram ciing mat. Ram dugc dung dé nap céc
chuong trinh cia may tinh khi hoat dong.
1.1..2.4. Khoi cdc thiét bi vao ra (Input/Output)

Gom céc thiét bi ngoai nhu ban phim, man hinh, may in, 6 dia, cac hé théng
truyén tin... goi chung 1a céc thiét bi ngoai vi. Cac thiét bi ngoai vi thuong c6 toc do va
mitc tin hiéu rat khac so véi hé thong trung tdm ctia mdy tinh (CPU, cac bd nhg) dé ghép
ndi cac thiét bi ngoai vi voi hé théng trung tam cua may tinh can c6 mot sd mach hd tro
goi la Interface hoac céng vao ra. Moi céng vao ra c6 mét dia chi xac dinh. V& co ban
viéc doc viét mot céng vao cling tuong ty nhu doc/ viét mot 6 nhé.
1.1.2.5. BUS

La phuong tién chuyén chd thong tin giita cic bd phan trong hé théng may tinh. Vé
thiét bi n6i voi bus can c6 bd phan goi 1a bus Interface. Co 3 nhom bus:

- Address bus (dia chi) gdbm nhém bus mang thong tin vé dia chi b nhé. Pia chi 1a
do bo vi xtr Iy dua ra dé tham nhap bd nhd hodc céac céng vao ra , nd c6 chiéu tir bo
vixu ly.

- Data bus (s6 liéu) 1a nhém bus mang thong tin vé dit liéu can trao doi giira bo vi xtr
1y v&i bd nhé hodc cac cong vao/ ra. Trong qué trinh 1am viéc ctia may tinh, dir
lidu ¢6 thé duoc viét ra tir bo vi xtr 1y hodc dugc doc vé b0 vi Xt 1y. Nhu vay data
bus 1a bus 2 chicu.

- Control bus (diéu khién va trang thai) 1a nhom bus mang thong tin diéu khién hé
théng (vi du doc, hay viét, cac yéu cAu ngit... ) va trang thai cua cac bo phan (vi
du ready, busy..) Control bus ¢6 thé truyén tin hiéu 2 chiéu (tdi hodc tir bd vi xtr
Iy). Mdi tin hiéu trong Control bus thuong chi c6 mot chiéu nhét dinh.

CAC THE HE MAY TiNH
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Su phat trién cta may tinh dugc mo ta dua trén sy tién bo cua cac cong nghé ché tao céc
linh kién co ban ctia mdy tinh nhu: bd xtr 1y, bo nho, cac thiét bi ngoai vi,...Ta c6 thé ndi
may tinh dién tir s6 trai qua bdn thé hé lién tiép. Viéc chuyén tir thé hé trude sang thé hé
sau dugc dic trung bang mot sy thay ddi co ban vé cong nghé.

1.2.1. Thé hé diu tién (1946-1957)

ENIAC (Electronic Numerical Integrator and Computer) 13 may tinh dién tr s6 dau tién
do Gido su Mauchly va nguoi hoc tro Eckert tai Pai hoc Pennsylvania thiét ké vao nam
1943 va duoc hoan thanh vao nim 1946. Day 1a mot may tinh khong 16 can ning 30 tan
chiém mot dién tich xap xi 1393m?. ENIAC bao gbém: 18.000 dén dién tir, 1.500 cong tic
tu dong va tiéu thu 140KW gio. N6 c¢6 20 thanh ghi 10 bit (tinh toan trén sd thap phan).
C6 kha nang thyc hién 5.000 phép toan cong trong mot gidy. Cong viéc 1ap trinh dugc

thuc hién bang tay bang cach dau noi cac dau cam dién va dung cac ngat dién.

Gi4o su toan hoc John Von Neumann di dua ra y tuong thiét ké may tinh IAS (Princeton
Institute for Advanced Studies): chuong trinh duoc luu trong bd nhd, bo didu khién s& 1ay
lénh va bién d6i gid tri cta dit lidu trong phan bd nhd, bo 1am toan va luan 1y (ALU:
Arithmetic And Logic Unit) duoc diéu khién dé tinh todn trén dir liéu nhi phan, diéu
khién hoat dong cua cac thiét bi vao ra. Pay 1a mot y tudng nén tang cho cic may tinh
hién dai ngay nay. May tinh nay con dugc goi la may tinh Von Neumann.

Vao nhiing nam dau cua thap nién 50, nhitng may tinh thuong mai dau tién dugc dua ra

thi truong.
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Hinh 1.2: M4y tinh ENIAC
1.2.2. Thé hé thir hai (1958-1964)
Cong ty Bell dd phat minh ra transistor vao nim 1947 va do d6 thé hé tht hai cia may
tinh dugc dic trung bang sy thay thé cac dén dién tir bang céc transistor ludng cuc. Tuy
nhién, d&én cudi thap nién 50, may tinh thuong mai dung transistor mai xuét hién trén thi
truong. Kich thude may tinh giam, ré tién hon, tiéu tén ning lugng it hon. Vao thoi diém
nay, mach in va bd nhd bang xuyén tir duoc dung. Ngon ngit cip cao xuat hién (nhu
FORTRAN nim 1956, COBOL nim 1959, ALGOL nim 1960) va hé diéu hanh kiéu tuan
tu (Batch Processing) dugc ding. Trong hé diéu hanh nay, chuong trinh ctia ngudi ding
thir nhat dugc chay, xong dén chuong trinh ctia nguoi dung thir hai va cir thé tiép tuc.
1.2.3. Thé hé thir ba (1965-1971)
Thé hé thtr ba duoc danh diu bang su xuit hién cua cac mach két (mach tich hop - IC:
Integrated Circuit). Cac mach két mat do tich hop thap (SSI: Small Scale Integration) c6
thé chtra vai chuc linh kién va mach két mat do tich hop trung binh (MSI: Medium Scale
Integration) chira hang trdm linh kién trén mach tich hop.
Mach in nhiéu 16p xuit hién, bd nhé ban dan bit dau thay thé bo nhd bang xuyén tir. May
tinh da chuong trinh va hé diéu hanh chia thoi gian dugc dung.
1.2.4. Thé h¢ thir tw (1972-2?7?)
Thé hé thtr tu dugc danh diu bing cac IC ¢é mdt do tich hop cao (LSI: Large Scale
Integration) c6 thé chira hang ngan linh kién. Cac IC mat do tich hop rat cao (VLSI: Very
Large Scale Integration) c6 thé chira hon 10 ngan linh ki¢n trén mach. Hién nay, cac chip
VLSI chira hang triéu linh kién.
Véi su xudt hién ctia bd vi xir 1y (microprocessor) chtra ca phan thyc hién va phan diéu
khién ctia mot bd xur 1y, su phat trién cia cong nghé ban dan cac may vi tinh da duoc ché
tao va khoi dau cho cac thé hé may tinh ca nhan.
Cac bo nhé ban dan, bo nhd cache, bd nhd ao duge dung rong rai.
Céc k¥ thuat cai tién tbc do xir Iy cia mdy tinh khong nging duogc phat trién: k¥ thuat éng dan,

ky thuat vé hudng, xir Iy song song mirc do cao,...
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Nam 1975 cong ty MITS ( My ) gi6i thidu chiéc mdy tinh c4 nhin Altair dau tién trén thé gioi,
chiéc may nay str dung bo vi xtr Iy 8080 cua Intel, chiéc may tinh dau tién khong c6 man hinh ma

chi hién két qua thong qua cac dén Led (Hinh 1.3)

P‘_*'..

Nam 1977 cong ty Apple
dua ra thi truong may tinh
= Applell c6 man hinh va ban

~ phim.
Hinh 1.4

Hinh 1.3

Nam 1981 cong ty IBM san xuat may tinh PC c6 hé thong md, tirc 1a may c6 nhiéu khe
cidm mo rong dé c6 thé cam thém cac thir khac vao do, vé
sau thiét ké nay da phat trién thanh tiéu chuan ctia may
tinh ngay nay.

Cong ty IBM (mot cong ty khong 16 lac do) da tim dén
mot cong ty nhd co tén 1a Microsoft dé thué viét phan

mém cho mdy tinh PC ctia minh, d6 1a co hdi ngan nam co

mot dé cho Microsoft try thanh cong ty phan mém 16n nhat |

|

thé gii hién nay. Bill Gate lam viéc sudt ngay dé hoan

thanh hé didu hanh MS DOS cho cong ty IBM . Hinh 1.5

Sau khi phat minh ra chudn PC mé rong, IBM da cho phép céc nha san xuit PC trén thé
gidi nhai theo chuan ciia IBM va chuan may tinh IBM PC di nhanh chong phét trién
thanh hé thong san xuat may PC khong 16 trén toan thé gidi.

1.2.5. Khuynh huéng hién tai

Viéc chuyén tir thé hé thir tu sang thé hé thir 5 con chua rd rang. Nguoi Nhat da va dang
di tién phong trong cac chwong trinh nghién ctru dé cho ra doi thé hé thir 5 ciia may tinh,
thé hé cua nhitng may tinh thong minh, dya trén cidc ngdn ngit tri tu¢ nhan tao nhu LISP
va PROLOG,... va nhitng giao dién ngudi - may thong minh. Dén thoi diém nay, cac
nghién ciru di cho ra cic san pham budc dau va gan day nhat (2004) 1 sy ra mat san
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pham ngudi may théng minh gan gidng voi con ngudi nhat: ASIMO (Advanced Step
Innovative Mobility: Buéc chén tién tién cua doi méi va chuyén déng). Voi hang trim
nghin may moc dién tir tbi tan dit trong co thé, ASIMO c6 thé 1én/xudng cau thang mot
cach uyén chuyén, nhan dién ngudi, cac cir chi hanh dong, giong néi va dap tmg mot sb
ménh 1€nh ctia con nguoi. Tham chi, n6 co6 thé bat chude cir dong, goi tén nguoi va cung
cap thong tin ngay sau khi ban hoi, rt gan giii va than thién. Hién nay c6 nhiéu cong ty,
vién nghién ctru ctia Nhat thué Asimo tiép khach va hudéng dan khach tham quan nhu:
Vién Bao tang Khoa hoc ning luong va Doi méi qudc gia, hing IBM Nhat Ban, Cong ty
dién lyc Tokyo. Hang Honda bat dau nghién ctru ASIMO tir nam 1986 dya vao nguyén 1y
chuyén dong bang hai chan. Cho téi nay, hing da ché tao dugc 50 robot ASIMO.

Céc tién bo lién tuc vé mat do tich hop trong VLSI da cho phép thuc hién cac mach vi xtr
Iy ngay cang manh (8 bit, 16 bit, 32 bit va 64 bit vo1 viée xuét hién cac bd xir Iy RISC
nam 1986 va cac bd xur ly siéu vo huong ndm 1990). Chinh cac bd xtr 1y nay giap thuc
hién cac mdy tinh song song véi tir vai bd xir Iy dén vai ngan bo xir Iy. Piéu nay lam céc

chuyén gia vé kién triic may tinh tién doan thé hé thw 5 13 thé hé cac may tinh xir 1y song

song.
Thé hé Nim K§ thuat San pham Hing san
moi Xuit va may
tinh
1 1946-1957 | Bén dién tur May tinh dién | IBM 701.
tor tung ra thi | UNIVAC
truong
2 1958-1964 | Transistors May tinh ré | Burroughs
tién 6500, NCR,
CDC 6600,
Honeywell
3 1965-1971 Mach IC May tinh mini | 50 hang mai:
DEC PDP-11,
Data general,
Nova
4 1972-??77? LSI - VLSI May tinh ca | Apple Il, IBM-
nhan va tram | PC, Appolo
lam viéc DN 300, Sun 2
577 ?7777-7777 Xu ly song | May tinh da xtr | Sequent ?
song ly. Pa may | Thinking
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tinh Machine Inc.?
Honda, Casio

Bing 1.1: Cdc thé hé mdy tinh
1.3.  PHAN LOAI MAY TiNH
Thong thudng may tinh dugc phéan loai theo tinh ning k§ thuat va gia tién.
1.3.1. Cac siéu may tinh (Super Computer):

La cac may tinh dét tién nhat va tinh ning k¥ thuat cao nhat. Gia ban mot siéu may
tinh tr vai triéu USD. Céc siéu may tinh thuong la cac may tinh vecto hay cac may tinh
dung k¥ thuat vo hudéng va duoc thiét ké dé tinh toan khoa hoc, mé phong cac hién tuong.
Céc siéu may tinh dugc thiét ké voi ki thuat xir Iy song song voi rat nhiu bo xu 1y (hang
ngan dén hang trim ngan bd xtr 1y trong mot siéu may tinh).

1.3.2. Cac may tinh lé6n (Mainframe)

La loai may tinh da dung. N6 c6 thé dung cho cac ing dung quan 1y ciing nhu céc
tinh todn khoa hoc. Dung k¥ thuat xir Iy song song va c6 hé théng vao ra manh. Gia mot
may tinh 16n c¢6 thé tir vai trim ngan USD dén hang triéu USD.

1.3.3. May tinh mini (Minicomputer)

La loai may co trung, gia mot may tinh mini c¢6 thé tir vai chuc ngan USD dén vai
tram ngan USD.

1.3.4. May vi tinh (Microcomputer)

La loai may tinh dung b vi xtr 1y, gia mot mdy vi tinh c6 thé tir vai traim USD dén
vai ngan USD.

1.4. THANH QUA CUA MAY TINH

2.1.1. Lich sir phat trién ciia may tinh

Mach dién tir quan trong nhit ctia may tinh 1a don vi xir 1y trung tdm, goi tit 1a CPU
(Central Processing Unit). Tir khi xudt hién cong nghé vi dién tir CPU duoc goi 1a mach
vi xir 1y, goi tit 1a MP hodc uP (Micro Processor). Sau diy ta s& tim hiéu lich sit phét
trién kién trac bo vi xir Iy (BXL) cua Intel.

» BXL 4 bit
4004 1a BXL dau tién duoc Intel gi6i thiéu vao thang 11 nim 1971, st dung trong may

tinh (calculator) cua Busicom. 4004 c6 tbc 46 0.1MHz, kha ning xu Iy 0,06 triéu 1énh mdi
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gidy (milion instructions per second - MIPS); duoc san xuét trén cong nghé 10um, co
2.300 transistor (bong ban dan), bd nhé md rong dén 640 byte.
4040, phién ban cai tién cua 4004 dugc gidi thi€u vao nam 1974, c¢6 3.000 transistor, tde
d6 tir 500 KHz dén 740K Hz.

» BXL 8bit

8008 (nam 1972) dugc sir dung trong thiét bi ddu cudi Datapoint 2200 ciia Computer
Terminal Corporation (CTC). 8008 c6 toc do 200kHz, san xuat trén cong nghé 10pm, véi
3.500 transistor, b0 nhé mé rong dén 16KB.

8080 (nam 1974) sir dung trong may tinh Altair 8080, c6 toc do gap 10 1an 8008
(2MHz), san xuat trén cong nghé 6um, kha niang xir Iy 0,64 MIPS véi 6.000 transistor, co
8 bit bus dir li€u va 16 bit bus dia chi, b nhé md rong tdi 64KB.

8085 (nim 1976) sir dung trong Toledo scale va nhimg thiét bi diéu khién ngoai vi.
8085 co téc d6 2MHz, san xuat trén cong nghé 3 um, vdi 6.500 transistor, c6 8 bit bus dir
liéu va 16 bit bus dia chi, b0 nhé mo rong 64KB.

» BXL 16bit

8086 xuat hién thang 6 nim 1978, sir dung trong nhitng thiét bi tinh toan di dong.
8086 duoc san xuit trén cong nghé 3um, véi 29.000 transistor, ¢d 16 bit bus dir li¢u va 20
bit bus dia chi, b6 nhé mé rong 1MB. Cac phién ban ctuia 8086 g@)m 5, 8 va 10 MHz.

8088 trinh lang vao thang 6 nim 1979, 1a BXL dugc IBM chon dua vao chiéc may
tinh (PC) dau tién ctia minh; diéu nay ciling gitp Intel trd thanh nha san xuat BXL may
tinh 16n nhét trén thé gidi. 8088 giéng hét 8086 nhung c6 kha niang quan 1y dia chi dong
1énh. 8088 ciing sir dung cong nghé 3um, 29.000 transistor, kién triic 16 bit bén trong va 8
bit bus dit liéu ngoai, 20 bit bus dia chi, b0 nhd mé rong té1 IMB. Céc phién ban cua
8088 géom 5 MHz va 8 MHz.

80186 (nam 1982) con goi la IAPX 186. St dung chu yéu trong nhiing ung dung
nhung, bo diéu khién thiét bi ddu cudi. Cac phién ban cta 80186 gém 10 va 12 MHz.

80286 (nim 1982) dugc biét dén véi tén goi 286, 1a BXL dau tién cta Intel co thé
chay duoc tat ca ung dung viét cho cac BXL trude do, duoc dung trong PC cua IBM va

cac PC twong thich. 286 c6 2 ché d6 hoat dong: ché do thuc (real mode) v6i chuong trinh
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DOS theo ché d6 mé phong 8086 va khong thé sir dung qua 1 MB RAM; ché do bao vé
(protect mode) gia ting tinh nang ctia bo vi xir 1y, ¢6 thé truy xuat dén 16 MB bo nho.

286 su dung cong nghé 1,5um, 134.000 transistor, b0 nhd mé rong td1 16 MB. Cac

phién ban ctia 286 gff)m 6, 8,10, 12,5, 16, 20 va 25MHz.
> BXL 32bit vi kién trac NetBurst (NetBurst MICRO-ARCHITECTURE)

Intel386 gdm céc ho 386DX, 386SX va 386SL. Intel386DX la BXL 32 bit du tién
Intel gidi thi¢u vao nam 1985, dugc dung trong cac PC cua IBM va PC tuong thich.
Intel386 1a mot budc nhdy vot so voi cac BXL trude do. Pay 1a BXL 32 bit ¢6 kha nang
xur Iy da nhiém, n6 céd thé chay nhiéu chuong trinh khic nhau cung mot thoi diém. 386 st
dung céc thanh ghi 32 bit, c¢6 thé truyén 32 bit dit lidu ciing lic trén bus dir liéu va dung
32 bit dé xac dinh dia chi. Ciing nhu BXL 80286, 80386 hoat dong ¢ 2 ché do: real mode
va protect mode.

386DX sur dung cong ngh¢ 1,5um, 275.000 transistor, bd nhd moé rong to1 4GB. Cac
phién ban ctia 386DX gdm 16, 20, 25 va 33MHz (cong nghé 1 pm). 386SX (nim1988) sir
dung céng nghé 1,5 pm, 275.000 transistor, kién triic 32 bit bén trong, 16 bit bus dir liéu
ngoai, 24 bit bus dia chi, by nhd mdé rong 16MB; gém cac phién ban 16, 20, 25 va 33
MHz.

386SL (ndm1990) dugc thiét ké cho thiét bi di dong, st dung cong nghé 1 pm,
855.000 transistor, b nhd mé rong 4GB; gém cac phién ban 16, 20, 25MHz. 486DX ra
doi ndm 1989 véi cau tric bus dit liéu 32 bit.

486DX c6 bd nhé so cip (L1 cache) 8 KB dé giam thoi gian cho dir lidu tir bd nhé
dua dén, bo dong xir Iy toan hoc duge tich hop bén trong. Ngoai ra, 486DX duoc thiét ké
hang Iénh (pipeline), c6 thé xir Iy mot chi 1énh trong mot xung nhip.

486DX st dung cong nghé 1um, 1,2 tri€u transistor, bd nhé mé rong 4GB; g@)m cac
phién ban 25MHz, 35MHz va 50 MHz (0,8pum). 486SX (nam 1991) dung trong dong may
tinh cap thap, c6 thiét ké giéng hé 486DX nhung khéng tich hop bd dong xtr 1y toan hoc.
486DX sur dung cong nghé 1 um (1,2 tri¢u transistor) va 0,8um (0,9 tri¢u transistor), bd
nhé mo rong 4GB; gém cac phién ban 16, 20, 25, 33MHz.
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486SL (nim 1992) la BXL ddu tién danh cho mdy tinh xdch tay (MTXT), stt dung
cong nghé¢ 0,8 um, 1,4 tri€u transistor, b0 nh¢ mo rong 4GB; gém cac phién ban 20, 25 va
33 MHz.
> BXL Intel Pentium, thé hé ké tiép 486 ra doi nim 1993. Cai tién 16n nhat cia Pentium 13

thiét ké hai hang 1énh (pipeline), dit liéu bén trong c6 kha nang thuc hién hai chi lénh trong
mot chu ky, do d6 Pentium c6 thé xur Iy chi 1énh nhiéu gip doi so v6i 80486 DX trong clng
thoi gian. BO nhd so cap 16KB gém 8 KB chua dir liéu va 8 KB khac dé chira 1énh. Bo dong
xtr Iy toan hoc duoc cai tién gitip ting kha ning tinh toan ddi véi cac trinh tmg dung.
Pentium st dung cong nghé 0,8 um chwra 3,1 tri¢u transistor, cd cac tdc dd 60, 66
MHz (socket 4 273 chan, PGA). Cac phién ban 75, 90, 100, 120 MHz st dung cong ngh¢
0,6 um chtra 3,3 tri€u transistor (socket 7, PGA). Phién ban 133, 150, 166, 200 st dung
cong ngh¢ 0,35 pm chira 3,3 triéu transistor (socket 7, PGA)
Pentium MMX (nim 1996), phién ban cai tién cua Pentium vé&i cong nghé MMX

dugc Intel phat trién dé dép tng nhu cau vé Gng dung da phuong tién va truyén thong.
MMX két hop véi SIMD (Single Instruction Multiple Data) cho phép xur Iy nhiéu dit liéu
trong ciing chi 1énh, 1am ting kha ning xir 1y trong cac tac vu db hoa, da phuwong tién.

Pentium MMX st dung cong nghé 0,35 pm chta 4,5 triéu transistor, c6 cac toc do
166, 200, 233 MHz (Socket 7, PGA).

Pentium Pro. Néi tiép su thanh cong cua dong Pentium, Pentium Pro duoc Intel gidi
thiéu vao thang 9 nam 1995, sir dung cong nghé 0,6 va 0,35 um chra 5,5 tri€u transistor,
socket 8 387 chan, Dual SPGA, hd tro b nhd RAM toi da 4GB. Diém ndi bat cua
Pentium Pro 1a bus hé théng 60 hoac 66MHz, bd nhd dém L2 (cache L2) 256KB hoac
512KB (trong mdt sd phién ban). Pentium Pro ¢6 cac toc do 150, 166, 180, 200 MHz.

Pentium II (nim 1997), phién ban cai tién tir Pentium Pro dugc sir dung trong nhiing
dong may tinh cao cip, may tram (workstation) hodc may chu (server). Pentium II c6 bo
nhé dém L1 32KB, L2 512KB, tich hop cong nghé MMX duoc cai tién giup viée xur 1y di
liéu video, audio va do hoa hiéu qua hon. Pentium II ¢6 dé cam dang khe - Single-Edge
contact (SEC) 242 chan, con goi la Slot1.

» BXL Pentium Il

Trang 11



Kien Truc may tinh

BXL Pentium II dau tién, tén ma Klamath, san xuét trén cong nghé 0,35 um, c6 7,5
tri€u transistor, bus hé théng 66 MHz, gém cac phién ban 233, 266, 300MHz.

Pentium II, tén ma Deschutes, st dung cong nghé 0,25 um, 7,5 tri€u transistor, gém
cac phién ban 333MHz (bus hé thdng 66MHz), 350, 400, 450 MHz (bus hé thong
100MHz). Celeron (nim 1998) dugc “rit gon” tir kién trac BXL Pentium II, danh cho
dong may cap thap. Phién ban dau tién, tén ma Covington khong c¢6 bo nhé dém L2 nén
tdc do xur Iy kha cham, khong gdy dugc 4n twong v6i nguoi dung. Phién ban sau, tén ma
Mendocino, dd khic phuc khuyét diém nay véi bd nhg dém L2 128KB.

Covington st dung cong nghé 0,25 pum, 7,5 tri¢u transistor, bo nhd dém L1 32KB,
bus hé théng 66MHz, dé cam 242 chan Slot 1 SEPP (Single Edge Processor Package), tc
do 266, 300 MHz.

Mendocino ciing sir dung cong nghé 0,25 um c6 dén 19 triéu transistor, bo nhé dém
L1 32KB, L2 128KB, bus hé thong 66 MHz, dé cam Slot 1 SEPP hoic socket 370 PPGA,
toc d6 300, 333, 366, 400, 433, 466, 500, 533 MHz.

» BXL Pentium Il1
Pentium III (ndm 1999) bd sung 70 1énh mdi (Streaming SIMD Extensions - SSE)

gitip ting hiéu suat hoat dong cia BXL trong cac tac vu xur 1y hinh anh, audio, video va
nhan dang giong noéi. Pentium ITI gdm céc tén ma Katmai, Coppermine va Tualatin.

Katmai st dung cong nghé 0,25 um, 9,5 tri€u transistor, b nhé dém L1 32KB, L2
512KB, dé cam Slot 1 SECC2 (Single Edge Contact cartridge 2), toc do 450, 500, 550,
533 va 600 MHz (bus 100 MHz), 533, 600 MHz (bus 133 MHz).

Coppermine st dung cong nghé 0,18 um, 28,1 tri€u transistor, bd nhd dém L2 256
KB dugc tich hop bén trong nham tang toc d6 xu ly. Dé cam Slot 1 SECC2 hoic socket
370 FC-PGA (Flip-chip pin grid array), c6 cac téc do nhu 500, 550, 600, 650, 700, 750,
800, 850 MHz (bus 100MHz), 533, 600, 667, 733, 800, 866, 933, 1000, 1100 va 1133
MHz (bus 133MHz).

Tualatin ap dung cong nghé 0,13 pm c6 28,1 tri€u transistor, bd nhd dém L1 32KB,
L2 256 KB hoac 512 KB tich hgp bén trong BXL, socket 370 FC-PGA (Flip-chip pin grid
array), bus hé théng 133 MHz. C6 cac toc do nhur 1133, 1200, 1266, 1333, 2900 MHz.
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Celeron Coppermine (nim 2000) duoc “rat gon” tir kién trac BXL Pentium III
Coppermine, con goi la Celeron 11, dugc bod sung 70 1énh SSE. St dung cong nghé¢ 0,18
um cé 28,1 tri€u transistor, bd nhd dém L1 32KB, L2 256 KB tich hop bén trong BXL,
socket 370 FC-PGA, C6 cac téc d6 nhu 533, 566, 600, 633, 667, 700, 733, 766, 800 MHz
(bus 66 MHz), 850, 900, 950, 1000, 1100, 1200, 1300 MHz (bus 1000 MHz).

Tualatin Celeron (Celeron S) (nim 2000) dugc “rat gon” tir kién tric BXL Pentium
Il Tualatin, &p dung cong nghé 0,13 um, bé nhé dém L1 32KB, L2 256 KB tich hop,
socket 370 FC-PGA, bus hé théng 100 MHz, gdbm céac tbc d6 1,0, 1,1, 1,2, 1,3 va 2,9
GHz.

» BXL Pentium IV
Intel Pentium 4 (P4) 1a BXL thé hé th 7 dong x86 pho thong, dugc gidi thiéu vao

thang 11 nam 2000. P4 st dung vi kién trac NetBurst c6 thiét ké hoan toan méi so véi cac
BXL cii (PII, PIII va Celeron st dung vi kién trac P6). Mot s6 cong nghé ndi bat dugc ap
dung trong vi kién tric NetBurst nhu Hyper Pipelined Technology mé rong s hang 1énh
xtr Iy, Execution Trace Cache tranh tinh trang 1énh bi cham tré khi chuyén tir bd nhG dén
CPU, Rapid Execution Engine ting téc bd dong xir 1y toan hoc, bus hé thong (system bus)
400 MHz va 533 MHz; cac cong nghé Advanced Transfer Cache, Advanced Dynamic
Execution, Enhanced Floating point va Multimedia Unit, Streaming SIMD Extensions 2
(SSE2) ciing duoc cai tién nham tao ra nhimg BXL téc d6 cao hon, kha ning tinh toan
manh hon, xtr Iy da phwong tién t6t hon

Pentium 4 dau tién (tén ma Willamette) xuat hién cudi naim 2000 dat ddu cham hét
cho "triéu dai" Pentium III. Willamette san xuét trén cong nghé 0,18 um, co6 42 triéu
transistor (nhiéu hon gan 50% so véi Pentium III), bus hé thdng (system bus) 400 MHz,
bd nhé dém tich hop L2 256 KB, socket 423 va 478. P4 Willamette c6 mot s6 téc do nhu
13,14,15,16,1,7,18,1,9, 2,0 GHz.

Socket 423 chi xuét hién trong khoang thoi gian rat ngin, tir thang 11 nim 2000 dén
thang 8 ndm 2001 va bi thay thé boi socket 478.
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Xung thuc (FSB) cta Pentium 4 1a 100 MHz nhung v61 cong nghé Quad Data Rate
cho phép BXL truyén 4 bit dit liéu trong 1 chu ky, nén bus hé thdng ciia BXL 1a 400
MHz.

P4 Northwood. Xuét hién vao thang 1 nim 2002, duoc san xuit trén cong nghé 0,13
um, c6 khoang 55 tri€u transistor, bd nhd dém tich hop L2 512 KB, socket 478.
Northwood cé 3 dong gém Northwood A (system bus 400 MHz), tdc do 1,6, 1,8, 2,0, 2,2,
2,4, 2,5, 2,6 va 2,8 GHz. Northwood B (system bus 533 MHz), toc d6 2,26, 2,4, 2,53,
2,66, 2,8 va 3,06 GHz (riéng 3,06 GHz c6 hd trg cong nghé siéu phan ludng Hyper
Threading - HT). Northwood C (system bus 800 MHz, tit ca hd tro HT), gdm 2.4, 2,6,
2,8, 3,0, 3,2, 3,4 GHz.

P4 Prescott (ndm 2004). La BXL dau tién Intel san xuét theo cong nghé 90 nm, kich
thudc vi mach giam 50% so voi P4 Willamette. Piéu ndy cho phép tich hop nhiéu
transistor hon trén cung kich thudc (125 tri€u transistor so voi 55 tri€u transistor cua P4
Northwood), tc d6 chuyén doi cia transistor nhanh hon, ting kha nang xu 1y, tinh toan.
Dung lugng bo nhé dém tich hgp L2 cta P4 Prescott gip d6i so véi P4 Northwood (1MB
so voi 512 KB). Ngoai tap 1énh MMX, SSE, SSE2, Prescott dugc bo sung tap 1énh SSE3
gitup cac ung dung xu 1y video va game chay nhanh hon. Pay la giai doan "giao thoi" gitra
socket 478 - 775LGA, system bus 533 MHz - 800 MHz va mdi san pham duoc dit tén
riéng khién nguoi dung cang bi réi khi chon mua.

Prescott A (FSB 533 MHz) c6 cac tbe d6 2,26, 2,4, 2,66, 2,8 (socket 478), Prescott
505 (2,66 GHz), 505J (2,66 GHz), 506 (2,66 GHz), 511 (2,8 GHz), 515 (2,93 GHz), 515J
(2,93 GHz), 516 (2,93 GHz), 519J (3,06 GHz), 519K (3,06 GHz) st dung socket
TT5LGA.

Prescott E, F (nam 2004) c6 bd nhd dém L2 1 MB (céac phién ban sau dugc mé rong
2 MB), bus hé théng 800 MHz. Ngoai tap Iénh MMX, SSE, SSE2, SSE3 tich hop,
Prescott E, F con hd trg cong nghé siéu phan luéng, mot sb phién ban sau co hd tro tinh
toan 64 bit.

Dong str dung socket 478 gdm Pentium 4 HT 2.8E (2,8 GHz), 3.0E (3,0 GHz), 3.2E
(3,2 GHz), 3.4E (3,4 GHz). Dong st dung socket 775LGA gom Pentium 4 HT 3.2F, 3.4F,
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3.6F, 3.8F v6i cac toc d6 twong Gng tir 3,2 GHz dén 3,8 GHz, Pentium 4 HT 517, 520,
520J, 521, 524, 530, 530J, 531, 540, 540J, 541, 550, 550J, 551, 560, 560J, 561, 570J, 571
véi céc toe do tir 2,8 GHz dén 3,8 GHz.

> BXL Celeron

BXL Celeron duoc thiét ké véi muc tiéu dung hoa gitta cong nghé va gia ca, dap tng
cac yéu cau pho thong nhu truy cap Internet, Email, chat, xir Iy cac tmg dung vin phong.
Piém khac biét giita Celeron va Pentium 1a vé cong nghé ché tao va s luong Transistor
trén mot don vi.

Celeron Willamette 128 (2002), ban "rat gon" tir P4 Willamette, san xuat trén cong
ngh¢ 0,18 um, bo nhé dém L2 128 KB, bus hé théng 400 MHz, socket 478. Celeron
Willamette 128 hd tro tip lénh MMX, SSE, SSE2. Mot s6 BXL thudc dong nay nhu
Celeronl.7 (1,7GHz) va Celeron 1.8 (1,8GHz).

Celeron NorthWood 128, "rut gon" tir P4 Northwood, cong nghé 0,13 pm, bd nhé
dém tich hgp L2 128 KB, bus hé théng 400 MHz, socket 478. Celeron NorthWood 128
ciing hd trg cac tap 1énh MMX, SSE, SSE2, gff)m Celeron 1.8A,2.0,2.1,2.2,2.3,2.4,2.5,
2.6,2.7, 2.8 twong tmg voi cac toc do tir 1,8 GHz dén 2.8 GHz.

Celeron D (Presscott 256), duoc xdy dung tir nén tang P4 Prescott, san xuét trén cong
nghé 90nm, bd nhé dém tich hop L2 256 KB (gap ddi dong Celeron NorthWood), bus hé
théng 533 MHz, socket 478 va 775LGA. Ngoai cac tdp 1énh MMX, SSE, SSE2, Celeron
D ho tro tap 1énh SSE3, mot ) phién ban sau c6 hd tro tinh toan 64 bit. Celeron D g@)m
310, 315, 320, 325, 325J, 326, 330, 330J, 331, 335, 335J, 336, 340, 340J, 341, 345, 345],
346, 350, 351, 355 v6i cac toc d6 twong Gng tir 2,13 GHz dén 3,33 GHz.

> BXL Pentium 4 Extreme Edition
Pentium 4 Extreme Edition (P4EE) xuat hién vao thang 9 nam 2003, 1a BXL duoc

Intel "wu 4i" danh cho game thu va ngudi dung cao cip. P4EE dugc xay dung tir BXL
Xeon danh cho may chi va tram lam viéc. Ngoai cong nghé HT "dinh dam" thoi biy gio,
diém nodi bat cua P4EE 1a bd sung b nhd dém L3 2 MB. Phién ban dau tién cta P4 EE
(nhan Gallatin) san Xuét trén cong ngh¢ 0,13 pm, bo nhé dém L2 512 KB, L3 2 MB, bus
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hé théng 800 MHz, sir dung socket 478 va 775LGA, gdm P4 EE 3.2 (3.2 GHz), P4 EE 3.4
(3,4 GHz).
> BXL 64 BIT, Vi kién traic NETBURST
P4 Prescott (nam 2004)
Vi kién tric NetBurst 64 bit (Extended Memory 64 Technology - EM64T) dau tién

dugc Intel sit dung trong BXL P4 Prescott (tén ma Prescott 2M). Prescott 2M cling st
dung cong nghé 90 nm, by nhé dém L2 2 MB, bus h¢ théng 800 MHz, socket 775LGA.
Ngoai cac tap 1énh MX, SSE, SSE2, SSE3, cong ngh¢ HT va kha nang tinh toan 64 bit,
Prescott 2M (trir BXL 620) c6 hd tro cong nghé Enhanced SpeedStep dé tbi uu toc do 1am
viéc nham tiét kiém dién ning. Cac BXL 6x2 c6 thém cong nghé do hoa (Virtualization
Technology). Prescott 2M c¢6 mét sd toe do nhu P4 HT 620 (2,8 GHz), 630 (3,0 GHz),
640 (3,2 GHz), 650 (3,4 GHz), 660, 662 (3,6 GHz) va 670, 672 (3,8 GHz).

Prescott Cedar Mill (nim 2006) hd trg cac tap 1énh va tinh ning twong ty Prescott 2M
nhung khéng tich hop Virtualization Technology. Cedar Mill duoc san xuét trén cong
nghé 65nm nén tiéu thu dién nang thap hon, téa nhiét it hon cac dong trude, gom 631 (3,0
GHz), 641 (3,2 GHz), 651 (3,4 GHz) va 661 (3,6 GHz).

Pentium D (nam 2005)

Pentium D (tén ma Smithfield, 8xx) 1a BXL 13i kép (dual core) dau tién cta Intel,
duoc cai tién tir P4 Prescott nén cling gap mot s6 han ché nhu hién tuong that c6 chai do
bing thong BXL ¢ mtc 800 MHz (400 MHz cho mdi 16i), dién ning tiéu thu cao, téa
nhiéu nhiét. Smithfield dugc san xuét trén cong ngh¢ 90nm, c6 230 tri¢u transistor, bo
nhé dém L2 2 MB (2x1 MB, khong chia sé), bus hé théng 533 MHz (805) hoic 800 MHz,
socket 775LGA. Ngoai cac tap lénh MMX, SSE, SSE2, SSE3, Smithfield dugc trang bi
tap 1énh mé rong EMT64 hd tro danh dia chi nhd 64 bit, cong nghé Enhanced SpeedStep
(830, 840). Mot s6 BXL thudc dong nay nhu Pentium D 805 (2,66 GHz), 820 (2,8 GHz),
830 (3,0 GHz), 840 (3,2 GHz).

Cung st dung vi kién tric NetBurst, Pentium D (ma Presler, 9xx) duoc Intel thiét ké
moi trén cong nghé 65nm, 376 tri¢u transistor, bd nhd dém L2 4 MB (2x2 MB), hi¢u nang

cao hon, nhiéu tinh ning méi va it tén dién niang hon Smithfield. Pentium D 915 va 920
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toc d6 2,8 GHz, 925 va 930 (3,0GHz), 935 va 940 (3,2 GHz), 945 va 950 (3,4 GHz), 960
(3,6GHz). Presler dong 9x0 c6 hd tro Virtualization Technology.

Pentium Extreme Edition (nam 2005)

BXL 151 kép danh cho game thu va ngudi dung cao cip. Pentium EE sir dung nhan
Smithfield, Presler cua Pentium D trong d6 Smithfield st dung cong nghé 90nm, by nhé
dém L2 dugc mo rong dén 2 MB (2x1 MB), hd tro tap 1énh MMX, SSE, SSE2, SSE3,
cong ngh¢ HT, Enhanced Intel SpeedStep Technology (EIST) va EM64T. Pentium 840
EE (3,20 GHz, bus hé théng 800 MHz, socket 775LGA) 13 mot trong nhitng BXL thudc
dong nay.

Pentium EE Presler stt dung cong nghé 65 nm, bd nhéd dém L2 dugc md rong dén 4
MB (2x2 MB), hd trg tap 1énh MMX, SSE, SSE2, SSE3, cong nghé HT, Enhanced Intel
SpeedStep Technology (EIST), EM64T va Virtualization Technology. Mot s6 BXL thudc
dong nay 1a Pentium EE 955 (3,46GHz) va Pentium EE 965 (3,73GHz) c6 bus hé thong
1066 MHz, socket 775.

» BXL 64bit, kién trac Core

Tai dién dan IDF dau nam 2006, Intel da gidi1 thi¢u kién trac Intel Core v&i nam cai
tién quan trong 1a kha ning mé rong thuc thi dong (Wide Dynamic Execution), tinh nang
quan ly dién ndng thong minh (Intelligent Power Capability), chia s¢ bd nhd dém linh
hoat (Advanced Smart Cache), truy xuat bd nhé thong minh (Smart Memory Access) va
tang toc phuong tién sb tién tién (Advanced Digital Media Boost). Nhitng cai tién nay s&
tao ra nhirng BXL manh hon, kha nang tinh todn nhanh hon va giam muec ti€u thu dién
nang, téa nhiét it hon so véi kién trac NetBurst. Tham khao chi tiét kién trac Core trong
bai viét "Intel Core vi kién trac hai nhan chung dém", ID: A0605 124.

Intel Core 2 Duo

BXL 156i kép san xuat trén cong nghé 65 nm, hd trg SIMD instructions, cong nghé
Virtualization Technology cho phép chay cung lac nhiéu HPH, ting cudong bao vé hé
théng trudc sy tin cong cua virus (Execute Disable Bit), toi uu toc 6 BXL nham tiét

kiém dién nang (Enhanced Intel SpeedStep Technology), quan Iy may tinh tir xa (Intel
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Active Management Technology). Ngoai ra, con hd tro cac tap 1énh MMX, SSE, SSE2,
SSES3, SSES.

Core 2 Duo (tén ma Conroe) c6 291 triéu transistor, b nhd dém L2 4 MB, bus hé
théng 1066 MHz, socket 775LGA. Mot s6 BXL thudc dong nay: E6600 (2.4 GHz),
E6700 (2,66 GHz). Core 2 Duo (tén ma Allendale) E6300 (1,86 GHz), E6400 (2,13 GHz)
cO 167 triéu transistor, b0 nhé dém L2 2MB, bus hé théng 1066 MHz, socket 775LGA.
E4300 (1,8 GHz) xuét hién nim 2007 c6 bd nhé dém L2 2 MB, bus 800 MHz, khong hd
trg Virtualization Technology.

Core 2 Extreme

BXL 16i kép danh cho game thu sir dung kién trac Core, ¢6 nhiéu dic diém giong véi
BXL Core 2 nhu cong nghé san xuat 65 nm, hd trg cic cong nghé méi Enhanced Intel
SpeedStep Technology, Intel x86-64, Execute Disable Bit, Intel Active Management,
Virtualization Technology, Intel Trusted Execution Technology... cac tdp 1énh MMX,
SSE, SSE?2, SSE3, SSE3.

Core 2 Extreme (tén ma Conroe XE) (thdng 7 ndm 2006) véi dai dién X6800 2,93
Ghz, bo nhé dém L2 dén 4 MB, bus hé théng 1066 MHz, socket 775LGA. Cubdi nim
2006, con dudng phia truéc cua BXL tiép tuc rong md khi Intel gidi thiéu BXL 4 nhan
(Quad Core) nhu Core 2 Extreme QX6700, Core 2 Quad Q6300, Q6400, Q6600 va BXL
8 nhéan trong vai nam téi. Chic chan nhitng BXL ndy s& thoa min nhu cau nguoi ding
dam mé cong nghé va tdc do.

Bang 1.2 Tém tit lich st phat trién kién tric bd vi xir 1y ciia hiang Intel :

38 ) Do rong Dung 8
Nam bit Bo xu ly Toc do xu ly duforgg lu:c_mg bo transistor

truyén nho

1971 A 4004 0.1MHz 640 byte 2.300

1974 4040 500->740KHz 640 byte 3.000

1972 8008 200 KHz 14 bit 16 KB 3.500

1974 | 8 8080 2MHz ) 6.000
16 bit 64KB

1976 8085 2MHz 6.500

1978 | 16 8086 5, 8 va 10MHz 20 bit 1MB 29.000
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1979 8088 5, 8BMHZ 20 bit 29.000
80186(1APX186) 10,12MHz 1MB
1982 5,6, 8, 10, 12, )
80286(286) 24 bit 16MB 134.000
16, 20, 25MHz
1985 386DX 16, 20, 25,33MHz 32 bit 4GB 275.000
1988 386SX 16, 20, 25,33MHz 24 bit 16MB 275.000
1990 386SL 16, 20, 25MHz 32 bit 4GB 855.000
1989 486DX 25, 35, 50MHz 32 bit 4GB 1,2 triéu
1991 486SX 16, 20, 25, 3MHz 32 bit 4GB 1,2 triéu
1992 486SL 20, 25, 33MHz 32 bit 4GB 1,4 triéu
. 75, 90, 100, . A
1993 Pentium 120MHZ 32 bit 4GB 3,1 triéu
1995 Pentium MMX 166, 200, 233MHz 4,5 triéu
. 150, 166,180, A
1996 Pentium Pro 200MHz 4GB 5,5 triéu
1997 Pentium Il-Klamath 233, 266, 300MHz 7,5 triéu
. 333, 350, 400, n
Pentium Il-Deschutes 450MHz 7,5 triéu
1998 Celeron-Covington 266, 300MHz 7,5 triéu
32 300, 333, 366, 400,
Celeron-Mendocino | 433, 466, 500, 19 triéu
533MHz
1999 . . 450, 500, 550, 533, A
Pentium I11-Katmai 600MHz 19,5 triéu
500,550,600,650,70
0,750,800,
) 850MHz(Bus
Pentium I11- 100MH2);
Coppermine
533,600,667,733,80 28,1 triéu
0,866,933,1000,110 ’
0,1133MHz,(133M)
. . 1133, 1200, 1266, A
Pentium Il1-Tualatin 1333, 2900MHz 28,1 triéu
2000 533, 566, 600, 633,
) 667, 700, 733, 766, A
Celeron-Coppermine 28,1 triéu

800MHz (66MHz2);
850, 900, 950,

Trang 19




Kien Truc may tinh

1000, 1200,
1300MHz
(1000MHz)
Celeron-Tualatin ;gelle 12,13, 28,1 trigu
1.3,1.4,15, 1.6,
Pentium IV-Willamette | 1.7, 1.8, 1.9, 42 triéu
2.0GHz
511 2.8GHz
515 2.93GHz
515J 2.93GHz
516 2.93GHz
519J 3.06GHz
519K 3.06GHz
2002 Celeron Willamette 1.7, 1.8GHz Hgn 42
128 triéu
1.6,1.8,2.0,2.2,
A | 24,25, 256,
2.8GHz
Pentium IV-
Northwood B 28236026é|2_|332662
c |24262830, 55 tri¢u
3.2,3.4GHz
505 2.66GHz
505J 2.66GHz
506 2.66GHz
1.8,2.0,2.1,2.2, Hon 55
Celeron Northwood | 2.3, 2.4, triéu
128(1.8A>2.8) 25 26, 2.7,
2.8GHz
Celeron D 2.13->3.33GHz Hon 125
tricu
2003 P4 Extreme Edition | 3.2, 3.4GHz
2004 | 64 NetBurst 64bit 800MHz
P4HT 620 2.8GHz
P4HT 630 3.0GHz
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PAHT 640 3.2GHz
P4HT 650 3.4GHz Hon 125
PAHT 641 3.2GHz triéu
Pentium D 800MHz
Pentium D805, D820, | 2.66, 2.8, 3.0, 230 tridu
2005 D830, D840 3.2GHz i
Pentium EE
3.2GHz Hon 230
Emo64T triéu
2006 Intel Core 2 Duo 291 triéu
E6600 2.4GHz
167 triéu
E6700 2.66GHz
Core 2 Extreme Hon 167
on
2006 X6800, QX6700, 2.93GHz fricu
Q6300, Q6400, Q6600

2.1.2. Quiluit MOORE (MOORE’S LAW) vé s phat trién ciia may tinh
Sy ting truong theo ham s6 mii ctia cong nghé ché tao transistor MOS 13 ngudn gbc cua thanh

qua cac may tinh.

transistors
MOORE'S LAW Intel® Itanium® 2 Processor ‘ 1,000,000,000
Intel® Itanium® Processor ;
Intel® Pentium=a 4 Processor 100,000,000
Intel® Pentium” Il Processor
Intel” Pentium® Il Processor P 10,000,000
Inteln Pontiumn Procossor 4 &/
Intel486™ Procossor / ,&
— 1,000,000
Intel386™ Processor ‘%
286 o
: . ; 100,000
8086 & . o
- S NS
8080 ’9/ A Q/ § 10,000
80086 . oW ., R .
4004 &4 "
- I ——— m—— Ao o : S < 1,000
1870 1975 1880 1985 1990 1995 2000 2005

Hinh 1.6 Sy phat trién cta bo xtr 1y Intel

dua vao sb luong transistor trong mot mach tich hop theo qui luat Moore

Trang 21



Kien Truc may tinh

Tt nam 1965, Gordon Moore (d6ng sang 1ap cong ty Intel) quan sat va nhan thiy sb
transistor trong mdi mach tich hop c6 thé ting gap do6i sau moi ndm, G. Moore dé dua ra
du doan: Khd ndng ciia may tinh sé tang lén gap doi sau 18 thang vdi gid thanh la nhw
nhau.

Két qua cua quy luat Moore la:

Chi phi cho may tinh sg giam.

Giam kich thudc cac linh kién, may tinh sé giam kich thudc

Hé thong két ndi bén trong mach ngan: ting d6 tin cay, ting toc do .
Tiét kiém nang luong cung cap, toa nhiét thap.

Céc IC thay thé cho cac linh kién roi.

CRCRCRCNE

CAU HOI ON TAP CHUONG I

Trinh bay cau tric va chiic ning ctia may tinh

Duya vao tiéu chuin ndo ngudi ta phan chia may tinh thanh cac thé hé?
Dic trung co ban cia mdi thé hé may tinh

Khuynh huéng phat trién ciia may tinh dién tir ngay nay 1a gi?

Vi¢c phan loai may tinh dya vao ti€u chuan nao?

o g k~ w0 NP

Trinh bay tom tat lich sir phat trién kién triic bo vi xir Iy cta hang Intel.
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Chwong 2: BIEU DIEN THONG TIN TRONG MAY TiNH

2.1 THONG TIN VA SU MA HOA THONG TIN
2.1.1. Khai niém thong tin

Hiéu dién thé

A
Vt2 j
Vi
Vi \
_
tr ts »Thoi gian

Hinh 2.1: Thong tin vé 2 trang thai c6 ¥ nghia cta hiéu dién thé
Khai niém vé thong tin gin lién voi su hiéu biét mot trang thai cho sin trong nhiéu trang
thai c6 thé c6 vao mot thoi diem cho trude.
Trong hinh nay, chiing ta quy udc c6 hai trang thai c6 ¥ nghia: trang thai thap khi hiéu

dién thé thap hon V va trang thai cao khi hiéu dién thé 16n hon V. Pé co thong tin, ta
phai xac dinh thoi diém ta nhin trang thai cia tin hiéu. Thi dy, tai thoi diém t, thi tin hiéu
O trang thai théip va tai thoi diém t2 thi tin hi€u & trang thai cao.

2.1.2. Lwogng thong tin va sw ma hoa thong tin

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

= Logz(N)

Trong d6: I: 1a lugng thong tin tinh bang bit

N: 1a s6 trang thai c6 thé co

Vay mot bit ing véi su hiéu biét ciia mot trang thai trong hai trang thai c6 thé cé.

Thi du, su hiéu biét cia mot trang thai trong 8 trang thai co thé ung voi mot lugng thong

tinla: 1= Logz(8) = 3 bit
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Tam trang thai dugc ghi nhan nho 3 s6 nhi phan (mdi s6 nhi phan cé thé co gia tri 0 hodc
1).
Nhu vy luong thong tin 1a s con s nhi phan can thiét dé biéu dién sd trang thai co thé

c6. Do vay, mot con s6 nhi phan duogc goi 1a mdt bit. Mot tir n bit co thé tuong trung mot

2 I4 n 4 .
trang thai trong tong s 2 trang thai ma tir d6 co thé tugng trung. Vay mot tu n bit tuong
ung voi mot lugng thong tin n bit.

2.2 HE PEM

Hé dém 1a tap hop cac ky hiéu va mot sé qui tic sir dung tap ky hiéu d6 dé biéu dién va
xac dinh cac gia tri so.

M&i hé dém co mot s6 ky sé (digits) hitu han. Tong s6 ky s6 ciia mdi hé dém duoc goi
la co s0 (base hay radix), ky hiéu 1a b.

Hé dém co s6 b (v6i 13 sb nguyén duong va b > 2) mang tinh chét sau:

- Co b ky s6 dé thé hién gia tri s6. Ky s6 nho nhat 1a 0 va ky s6 16n nhét 1a b-1.

- Gia tri vi tri thi n trong mot s6 bang co s b lily thira n: b"

Ay A A 34 £ 2.~ N, =aa .a ,.aaa,a,..a
- Mot s6 N trong hé dém co s0 b dugc thé hién: ~® — “n7nt7n-2 48,848 5.8

Trong d6, s6 N(b) c6 n+1 ky s6 & phan nguyén va m ky s6 ¢ phan 16 s& c6 gia tri la:

n-1 n-2

n 1 0 -1 -2
Ny =a,.-b +a, .b" " +a, ,.b""+.+a,.b"+a,.b"+a_;.b "+a ,.b "+ .+a_

m-P hay N, =Zn:ai.b‘
2.2.1.H¢ dém thap phan (decimal, b=10) va H¢ nhi phan (binary, b=2).
Trong hé thap phan ngudi ta st dung 10 ky hidu coban 0, 1,2, 3,4, 5,6, 7, 8, 9 dé biéu

dién cac gia tri s6 a; khac nhau. Mot sb 16n hon 9 duoc biéu dién thong qua t6 hop cua cac
ky hiéu co ban do.

Vi du: Mot s tu nhién 1975=1x10° + 9 x 10° + 7 x 10" + 5 x 10°
Heé nhi phén st dung hai ky hiéu 0 va 1 dé biéu dién cac gia tri s6 a;,

Vi du: S6 nhi phan 10111 duoc tinh bang 1 x 2* + 1 x 2> + 1 x 2* + 1 x 2° (= 23 trong
hé thap phan)
2.2.2.Chuyén déi gia tri gitra h¢ nhi phan va h¢ thip phan.
+ Heé thdp phdn sang nhi phan:

Dé bién d6i mot sb ty nhién tir hé thap phan sang hé nhi phan, ta 1iy sb thap phan da
cho chia 2, s6 du cua phép chia ndy dugc dung lam bit bé nhat (LSB) cta sé nhi phan.

Thuong cta phép chia nay lai dugc chia tiép cho 2 va sé du cta phép chia lai duoc dung
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1am bit tiép theo ctia s6 nhi phan. Qua trinh cr tiép tuc cho dén khi thuong cua phép chia

bang 0 thi thoi
Vi du: Bién dbi s thap phan 41 sang hé nhi phan,
41 —>
41/2=20 du 1 o
\(g (Gs_:)
20/2=10du0 1 o
o &
10/2=5 du 0 2 "8
_ >
se=2dul | & &
2/2=1du0 s & (5;%
. o) <§~ o
1/2=0du 1 Z § %
Két thiic S £ 9

(41)1= (10100 1),

+ Chuyén déi s6 thdp phdn 1é sang nhi phan: Trude tién chuyén phan 1¢. Bé chuyén dbi
ta nhan phan 1é cua sb thap phan v&i 2, phan nguyén nhan dugce ma chi ¢6 thé 1a 1 hodc 0
13 bit MSB ctia phan 1¢ ctia s6 nhi phan mong mudn. Tiép theo nhin phan 1é méi cua sb
thap phan dé tim bit nhi phan ké va tiép tuc nhu vdy cho dén khi phan 1é thap phan hét
(tr¢ thanh 000).

Vi du s6 thap phan 0.6875:

0.6875 x 2 = 1.3750 bit nhi phan 1a 1 (MSB)

0.3750 x 2 = 0.7500 bit nhi phan 1a 0

0.7500 x 2 = 1.5000 bit nhi phanla 1

0.5000 x 2 = 1.0000 bit nhi phan 1a 1 (LSB)

Két qua 13 0.6875,0 = 0.1011

Vi bit du tién 14 MSB nén cac bit cang vé sau c¢6 nghia cang thap, tirc cang c6 gia tri
nho nén trong trudng hop vai phép nhan 2 dau khong dan dén phan 1é thap phan 13 0 thi ta
van c6 thé dimg hay tiép tuc cho dén khi di1 s6 1é nhi phan cho sy chinh x4c can thiét.

Khi sb thap phan gdm phan nguyén va phan thap phan, ta chuyén ddi hai phan riéng
biét roi két hop lai.

Vi du:
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Da biét 41,0= 101001

Va 0.6875;0=10.1011

Nén 41.6875;0 = 101001.1011
+ Heé nhi phan sang thdp phan:

Pé bién ddi mot sb tir hé nhi phan sang hé thap phan ta dung ngay cong thirc tinh da
dan & trén, tac 1a:

N= byby1...by =by X 2" + by X 2™+ .+ by x 2°

Vi du: s6 nhi phan 101001 = 1 x2° + 1 x 2° + 1 x 2° (=41 & hé thap phan)

+ S6 nhi phdn biéu thi so 1é

S6 1& (s6 thuc) 1a s6 co phan nguyén (integer) va phan phan sé (fraction) ma dugc viét
ngan cach nhau bdi ddu cham (ddu chdm dugc dung thay dau phay)goi dau chdm thap
phan & h¢ thap phan. Vi du 41.6875. tuong tu, ¢ hé nhi phan nguodi ta dung d4u chAm nhi
phan dé ngin cach phan nguyén va phan phan sb. Vi du 1101.101.

Cach viét s6 1é thap phan nhu vi du sau:

725475 =7x10°+2x10"+5x10°+4x 10" +7x 10?+5x 107
=7x100+2x10+5x1+4x0.1+7x0.01+5x0.001
=700+20+5+0.4 +0.07 +0.005

Tuong tu, cach viét s6 1¢ & hé nhi phan ¢6 nghia nhu qua vi du:

1101101 =1x 22+ 1x 22 +0x 2" +1x2°+ 1 x 2 +0x 2% + 1x 2°
=8+4+1+05+0.125
=13.625

2.2.3.Cac hé dém bat phan (b=8) va thip luc phéan (b=16)

Viéc chuyén d6i gia tri gitta hé nhi phan va thap phan dau sao ciing c6 nhimg nhuoc
diém nhat dinh. Do vy, dé khac phuc nhitng nhugc diém dé ngudi ta sit dung cac hé dém
trung gian 13 hé 8 (Otal) va hé 16 (Hexadecimal) 1a nhitng hé dém rat thuan tién khi
chuyén d6i gia tri véi hé 2 (nhi phén).

1. Hé bat phdn (b=8): Mot s6 tu nhién N trong hé 8 ¢ thé dugc viét va tinh nhu sau:
N = 0,0n1...0,=0,X 8"+ 0,1 X 8" +..... +0, X 8°

Trong d6 , mdi chit s6 o; c6 thé nhan 1 trong 8 gia tri (0;= {0,1,2,...,7}).
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Véi quy wdc nhu vay, viéc chuyén dbi gia trj gitta hé 2 va hé 8 1a rat don gian dé
chuyén d6i mot gi tri tir hé 2 sang hé 8 ta chi viéc thay mot nhom 3 bit bang mét chir sb
hé 8, nguoc lai dé chuyén mot gia tri cua s6 tir hé 8 sang h¢ 2 ta chi viéc thay mot chix )
hé 8 béng mot nhom 3 bit.

Vi du :10101011, (hé2) = 253 (hé 8)

2. Hé thdp luc phdn goi tit 1a hé 16 hodc hex ( hoic HEX) hay hexa (hoic HEXA):

mot sd ty nhién N trong hé 16, co thé duoc viét va tinh nhu sau:

N = hohpg...hg = hy X 16" + hyy X 16™ + ...+ ho x 16°

Trong do, mdi chit sb h; c6 thé nhéan 1 trong 16 giatri(h= {0, 1, ...,9,A,B,C, D, E,
F}).

Ciing nhu ddi voi hé 8, dé chuyén doi qua lai mot gia tri gitta hé 2 va h¢ 16 ta chi can
thay thé qua lai gitta mdt chir s6 thudc hé 16 bé“tng 1 nhom 4 bit .

Vidu: 10101011z (h€ 2) = 2530 (hé 8) = ABy (hé 16)
2.2.4.Ma BCD (Binary Coded Decimal)

Nhiéu khi dé chuyén gié tri thap phan sang dang nhi phan mot cach nhanh chong ta sir
dung mot cach biéu dién nhi phan khac goi 14 ma BCD. Ma BCD thay thé mot chit s6
thap phan bang mdt nhom 4 bit nhi phan. Vi viée sit dung ma BCD, phép chuyén gia tri
ctia sO tir hé thap phan sang hé nhi phan trd nén don gian hon nhiéu.

Vi du: s6 thap phan 41, chuyén sang ma BCD s& 1a: 0100 0001
1

Can luu y rang, mot nhoém 4 bit ¢ thé biéu dién duoc 16 t6 hop khac nhau, ma BCD
chi sir dung 10 t6 hop dau tng voi cac gid tri thap phan tir 0 (0000,) dén 9 (1001,), 6 to
hop dau tng véi cac gia trj tir 10 (1010,) dén 15 (1111,) khong dung. Diéu nay c6 nghia
1a phép anh xa giira hé dém thap phan va ma BCD khong phai 1a 1-1, do vy can phai c6
su cht ¥ dé diéu chinh khi thuc hién cac phép tinh sb hoc d6i vé6i sé duoc biéu dién theo
ma BCD.

Pon vi thong tin co ban dung trong may tinh 13 byte (8 bit). Do d6, khi biéu dién ma
BCD trong may tinh c6 thé c6 hai kha nang:

- Sir dung mét byte dé biéu dién mot chir s6 thap phan (thyc chat 14 chi dung 4 bit
thap, 4 bit cao nhén gia tri 0), cach biéu dién nay goi 1a unpacked BCD.
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- Mot byte biéu dién duogc hai chit s thap phan (4 bit thip biéu didn mot chir sd
thap phan, va 4 bit cao biéu dién mot chir sé thap phan khac), cach biéu dién nay goi 1a
Packed BCD.

Bang 2.1 liét ké 16 gia trj tw nhién dau tién dugc biéu dién theo cac hé dém khac nhau

Hé 10 Hé 2 Ma BCD Hé 16 Hé 8
0 0000 0000 0 0
1 0001 0001 1 1
2 0010 0010 2 2
3 0011 0011 3 3
4 0100 0100 4 4
5 0101 0101 5 5
6 0110 0110 6 6
7 0111 0111 7 7
8 1000 1000 8 10
9 1001 1001 9 11
10 1010 0001 0000 A 12
11 1011 0001 0001 B 13
12 1100 0001 0010 C 14
13 1101 0001 0011 D 15
14 1110 0001 0100 E 16
15 1111 0001 0101 F 17

2.2.5.Chuyén doi giira hé thap phan va hé Hex.
+ H¢ thap phdn sang hé hex

Dé chuyén ddi tir thap phan sang hé hex, ta phai thudc long cac sd hex twong tng véi
sO thap phan tir 0 dén 15. Vi sb thap phan 16n hon 15 cach co ban 1a thyc hién chia sd
thap phan cho 16 dé tim thuong va du, du 1a bit by (LSB)cua sb hex va thuong 13 bit by
ctia s6 hex.

Vi du chuyén dbi 164 20,0 va 254,, sang hex

16 . 16 vay  1650= 104
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0 1

(o) (by)

20 : 16 vay 2050=14y

4 1

(0o) (by)

254 16 vay 254;=FEj,
94 15

14 (F)

© (by)

(o)

Truong hop thuong 16n hon 15 ta chia cho 16 dé tim thuong thir hai ma 1a bit b, va du
thir hai ma 13 bit by, con du thtr nhat 1a bit by.
Vi du chuyén d6i 1023, sang hex:

1023 © 16 vay 1023;=3FF,
063 63 16
15 15 3
(F) (F) (b2)
(bo) (b1)

+ H¢ Hex sang hé thap phdan
Pé tim gia tri thap phan ctia mot s6 hex thi hodc 13 ta doi hex thanh sé nhi phan (ting
nhém 4 bit) rdi tim tri gia sb nhi phan nay. Cach tht hai 1a chuyén doi truc tiép tir hex
sang thap phan theo quy udc vé gia tri trong tw nhu & hé thap phan, nhi phan.
Vi du:
8B5Dpex =8 x 16°+ B x 16+ 5 x 16 + D x 16°
=8x16%+11x 16*+5x 16" + 13 x 16°
=8x4096+11x256+5x16+14x1
= 3567749
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2.3 BIEU DIEN SO NGUYEN VA SO THUC TRONG HE NHI PHAN
2.3.1. S6 nguyén cé diu:

Trong cac may tinh dién tir, mot s nguyén c6 ddu c6 thé duoc biéu dién bang mot
trong cac cach sau:
+ Ddu va tri tuyét doi:

Trong s6 nhi phan n bit, MSB duoc dung 1am bit dau (véi quy ude 0 13 sé duong va 1
1a s6 am), n-1 bit con lai biéu dién gia tri tuyét doi.

Vi du: 0000 1111 va 1000 1111 14 biéu dién nhi phan 14 8 bit caa 15 va —15.

S6 0 ¢6 thé biéu dién bang 0000 0000 (+0) hodc 1000 0000 (-0). Gia tri nguyén c6 thé

biéu dién duoc theo nguyén tic ndy ciia mot sé nhj phan n bit 1a tir -2"*-1 d&én 2"*-1, cua
mot sb 8 bit 1a tir -2'-1 dén 271,
+ Ma bu 1:

S6 ddi ctia A c¢6 duoc bang cach dao gia tri tit ca cac bit ciia A.

Vi du: 0000 1111 va 1111 0000 14 hai s6 nhi phan 8 bit d6i nhau (15 va —15).

C6 hai cach biéu dién s6 0 1a 0000 0000 (+0) va 1111 1111 (-0). Day gié tri nguyén c

thé biéu dién duogc theo quy tic bu 1 ciia mot sé nhi phan n bit 1a tir -2"" dén 2"*-1 cua
mot s6 8 bit 1a tir-2"-1 dén 27-1.
+ Ma bu 2:

L& cach biéu dién s6 thuong hay duoc ding nhat trong cic phép tinh s6 hoc ddi véi
cac s6 nguyén nhi phan. Ma bu 2 ctia mdt s6 dugc xac dinh bang cach 1ay ma bu 1 cta nd
cong voi 1.

Vi du: 0000 1111 va 1111 0001 la céc s6 15 va —15 bicu dién theo ma bu 2.

Biéu dién bu 2 (8 bit) ctia s6 0 van 1a 0000 0000. Day gi tri nguyén c6 thé biéu dién

duge theo quy tic bu 2 ciia mot sd nhi phan n bit 1a tir -2"* dén 2" —1, cua mot sb nhi

phén 8 bit 1a tir -2”-1 dén 27-1.

Ma nhi phan
S6 thap | DAuva
phén tri tuyét Bul Bu 2
doi
+7 0111 0111 0111
+6 0110 0110 0110
+5 0101 0101 0101
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+4 0100 0100 0100
+3 0011 0011 0011
+2 0010 0010 0010
+1 0001 0001 0001
+0 0000 0000 0000
-0 1000 1111 (0000)
-1 1001 1110 1111
-2 1010 1101 1110
-3 1011 1100 1101
-4 1100 1011 1100
-5 1101 1010 1011
-6 1110 1001 1010
-7 1111 1000 1001
-8 1000
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Bing 2.2. Céc cach biéu dién s6 nhi phan c6 dau (4 bit)

2.3.2. Biéu dién so thuc

-Mot sb thuc R ¢6 thé biéu dién bang mot tir ma nhi phan trong may tinh nhu sau:

'S [N L

Trong do :

S 1a phan thé hién dau gom chi L bit;

N 14 phan nguyén goém n bit (bn.1bn-2...00);
L 1a phan ké gém L bit (b-b-2...0-1).

Céch tinh dau thuong hay dung la dau va tri tuyét doi hodc b 2. Vi du, néu str dung quy tac

ddu va tri tuyét doi thi sb thuc R s& duoc tinh theo quy tic:

R=SNL= Sbn_lbn_z...bob_lb_z...b.l

= (-1)° X (bn1.2"t + b2 4.+ b2’ + by.2t + b, 2%+ + by2Y)

O day ta tudng tugng c6 mot dau * Ngin cach phan nguyén va phan 1¢ cia s6 thuc R; mic du

trén thuc té, khong tdn tai ddu - Nhu vay trong cadc may tinh dién tir. Cach biéu dién sb thuc nhu

vay duogc goi 1a fixed-point (dau cham dong)

Vi dy: tir ma nhi phan 8 bit 10110101, néu hiéu 1a s6 thyc fixed-point theo quy tic va tri

tuyét d6i gdm 5 bit nguyén va 2 bit 1¢, s& dugc tinh thanh:

R=(-1)'x(1.2°+1.22+1.2°+1.2%) =-1325

-S6 thuec R cling c6 thé duoc biéu dién dudi mot dang khéc, nhu sau:

s |E I

Trong d6 : s 1a phan thé hién dau gom chi 1 bit;
E 12 phan bac (mil) gdm e bit (b.1b.5...be):;
M la phan dinh tri gdm m bit (b.10....b.m).
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Céch biéu dién s thuc theo kiéu nay goi la floating-point. Gia tri ciia s6 thyc R dang
floating-point dugc tinh nhu sau: R = (-1)° x M x 2F

C6 nhiéu dang biéu dién floating-point khac nhau (IBM, VAX, IEEE...). Dang biéu dién nhi
phan floating-point thudng dung nhat 1 chuan floating-point IEEE 754. Mot sb floating-point
theo chuin IEEE754 duoc biéu dién bang mdt ma nhi phan 32 bit (single precision) hodc 64 bit
(double precision). S6 thuc floating-point single precision c6 d6 dai 32 bit, dau tién 1a mot bit diu
tiép theo 1a 8 bit phan mii va cudi cing 1a 23 bit phan dinh tri. S6 thuc floating-point double

precision c6 d6 dai 64 bit, gdbm mot bit ddu tiép theo 1a 11 bit phan mil va cudi cung la 52 bit

phan dinh tri.
Single precision:
(32bit) (S [Bibsbsbsbsbobiby [ Bybpbs..bas
1 bhit

(d4u) 8 bit (mii) 23 bit (dinh tri)

Double precision:
(64 bit) [S [Biobobs..Bsbshybiby | B4b,bs..hs

1 bit o e .
(dAu) 11 bit (mi) 52 bit (dinh tri)

Vi du: Tinh gia tri cta s thyc
floating-point 32 bit sau:
1 10000110 01100100010000000000000
R = (_1)1 X (1+2—2+2—3+2—6+2—1 ) X o T34-127
=-1x (2"+2°+2%+21+2
=128 +32+16+2+0,125 = 178,125
2.4 CAC PHEP TINH SO HQC TRONG HE NHI PHAN VA THAP LUC PHAN

2.4.1. Cong va trir nhi phan

o Phép cong 56 hoc cdc sé nhi phdn duoc thuc hién theo quy tdc sau:

0+0=0

0+1=1+0=1

1+1=10,

Trong két qua nay s6 0 duogc goi 14 tong (sum) s6 1 duge goi 1a nhé (carry). Phép cong sd hoc
cac s6 nhi phan nhiéu bit duoc thuc hién theo quy tic do, 4p dung tir phai sang tréi, carry tir phép
cong bit thap duoc cong thém vao phép cong & bit cao hon, carry cua bit cao nhét 14 carry cia ca
phép cong.
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a) 10010110 b) 1100 1001
+0101 1011 + 0110 1101
1111 0001 1 00110110

~S6 1 nay 1a carry cta phép cong
Ngudi ta can phai cn clr vao quy tic ma hoa sb dé so cach thirc xtr 1y két qua thich hop. Trong
may tinh, bd phan chira Kkét qua cling c6 do dai (sé bit) nhu 1a bd phan chura céc toan hang. Khi
phép cong cho két qua co sb bit vuot qua sd bit ctia bo phan thi két qua cua phép tinh co thé
khong con ding nira. Tuy nhién, diéu nay lai con phu thudc vao quy tic mi hoa sb.

Néu céc sb hang thuc hién phép cong dugc ma hod theo luat nhi phan tu nhién thi 6 nh¢ ra
khoi MSB (goi 12 carry) bao hiéu c6 van dé ¢ két qua tinh. Xét hai vi du trén, ta thdy ¢ vi du a)
phép cong khong co carry cho thiy két qua cta phép tinh 13 binh thuong (118 + 91 = 209), con &
vi du b) carry ctia phép cong cho thay két qua phép tinh 1a khong binh thudng (201 + 109 =54 ?).

Néu cac sd hang thuc hién phép cong duoc ma hoa theo luat cua sd nguyén (vi du mi bu 2)
thi ngay ca khi khong co carry, két qua ctia phép tinh ciing 1a khong dang tin néu nhu c6 nhé &
bit cao nhét cua phﬁn gia tri. Lai xét hai vi du trén, ta théy ¢ vi du a) médc du khong co carry
nhung két qua cua phép tinh 1a khong dung (118 + 91 = -47?). Con & vi du b) mic di phép cong
¢6 carry nhung két qua ctia phép tinh lai dung (-55 + 109 = 54). Viéc nhan xét két qua phép cong
s6 nguyén phai dwa vao mot ddu hiéu goi 1a overflow, tirc 14 trang thai c6 mot va chi mot carry
trong s hai bit tan cting bén trai ctia két qua (bit ddu va bit cao nhat ctia phan gia tri).

Néu cac sb hang dugc ma hoa theo BCD thi khi ¢6 nhé ra khoi mot nhém ctia mdt nhom (mét
digit) hodc gia tri mot nhém bon bit 16n hon 9 ta can phai co sy hiéu chinh thich hop, cu thé 1a
thém 6 cho m&i nhém bén bit do.

o Phép trir cic s6 nhi phin dwoc theo qui tdc sau:

1-0=1 0-0=1-1=0 0-1=11,

trong két qua (11) nay ,s6 1 bén phai dugc goi 14 hiéu ,s61 bén trai 1a nhé vay cua phép trir
(goi la carry hodc borrow).

Phép trur cac $6 nhi phan nhiéu bit duoc thuc hién nhu sau :

1001 0110 0111 1001
-0101 1011 - 1100 1101
0011 1011 1 1010 1100

S6 1 nay la carry/borrow ctia phép trir

Phép trir s6 nhi phan ciing c6 thé duoc thuc hién thong qua phép cong : A-B = A+(-B)
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Nhimg lwu ¥ vé tran sé va hiéu chinh két qua phép tinh da trinh bay & phép cong ciing duoc

ap dung d6i véi phép trir.

2.4.2. Cong va trir s6 hex:

° Cong :
Khi cong hai con sb thap phan thi néu tong 16n hon 9 ta viét con s6 don vi va nhé con sb
hang chuc 16n hang cao ké. Tuong tu khi cong hai con sb thap luc phan, néu tong 16n hon F

(tire 1510) ta viét con s6 don vi va nhd con sb hang thap luc 1én hang cao ké.

Vi du:
8 8 8 8 8 8 F
+ + + + + + +
1 2 7 8 A F F
9 A F 10 12 17 1E

Truong hop 8 + 8 =161pta viét 16-16 =0 vanho 1
Truong hop 8 + A = 1819 ta viét 18-16 =2 va nhéd 1
Truong hop 8 + F =23y ta viét 23-16 =7 va nhé 1

Cung qui luat trén ap dung khi cong hai s6 hex c6 nhiéu con sd, di nhién s6 nhd cho hang

nao thi phai dugc cong thém vao cho hang do:

Vi du:
18 88 AA 3CA FFFF
+ + + + +
8 88 EE 5F7 FFF
20 110 198 9C1 10FFE
° Tre

Khi trir hai s0 hex, n€u so trir 1dn hon so6 bi trir, ta muon 1619 dé thém vao so bi trir va tra 116

cho s0 trir ciia hang cao ké.

Vi du:
8 F 5A FE 10FFE
- - - - +
2 A F C2 FFF
6 5 4B 3C FFFF

2.4.3. Cong va trir cic s6 BCD
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° Céng hai s6 BCD c6 diém khéc so v6i cong hai s6 nhi phan binh thuong. Khi tong
s6 & mdi sb hang ciia s6 BCD bang 9 (=1001) hay nhé hon thi tong s6 d6 1a két qua

cubi cung.
Vidu
0101 (5) 0101 (5) 0101 0101 (55)
+ + +
0010 (2) 0100 (4) 0010 0100 (24)
0111 (7) 1001 (9) 0111 1001 (79)

Khi tong s hai s6 nhi phan 16n hon 9 tirc tir 1001 tré 1én thi tong sb khong phai 1a s6 BCD nén
phai cong tong sd voi 6(0110) dé co tong sd 1a 9 hodc nhé hon va tao ra sé nhé 1 1én hang BCD
c6 nghia cao hon.

Vi du.

1000 (8)
+

0111 (7)

1111 khong phai 1a s6 BCD
+
0110 thém 6

0001« 0101 dung BCD .
Ly do cong thém 6 14 vi ma BCD khong ding 6 ma cao nhat ciia s6 nhi phan 4 bit, ¢ thé cong
nhiéu hang

0110 0111 (67)
+

0101 1000 (58)

1011 1111
+ 0110  thém 6 ¢ hang don vi
1100 0101
+ 0110 thém 6 ¢ hang chuc

0001« 0010 0101 dting BCD (125)

o Trir BCD: ciing theo quy luat trir nhi phan. Néu s6 bi trir nhé hon s6 trir thi phai

muon 1 ¢ hang c6 nghia trén ma c6 gia tri 1a 10 nhi phan & hang dang bi trur
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(giéng sb muon & phép trir thap phan). . Dé tién viée sip xép ta chuyén 1 & hang
c6 nghia ké trén xudng hang dang bi trir thanh 1010 (=10 thap phan) rdi cong vao

v6i s6 bi trir trude khi thue hién phép trir

Vi du:

(a) 1001 (9) (b) 0111 1001 (79)
0100 (4) 0101 0101 (55)
0101 (5) 0010 0100 (24)

(c) 00110101 (35) 0010 1010 (2) (10)

- 00010111 (17) - + 0101 (5)

0010 1111 (2) (15)
- 0001 0111 (1) (7)
0001 1000 (1) (8)

2.4.4. Phép tinh ddi voi so thue floating-point.

Khi thyc hién cac phép toan sd hoc voi sd thyc floating-point, ta can phai luu y phin mii ciia
chung. Cu thé, trude khi thue hién cac phép cong/ trur can phai dua vé cac toan hang cung bac (c6
gia tri phan mii nhu nhau) rdi méi thyc hién phép tinh v6i phan dinh tri va giir nguyén gia tri cia
phan mil ¢ két qua. DPbi voi cac phép nhéan (chia), ta thuc hién phép tinh nhan (chia) ddi v6i phan
dinh tri va phép tinh cong(trir) d6i v6i mil.

2.4.5. Biéu dién cac ky tw

Tuy theo cac hé thong khac nhau, cé thé s dung cic bang ma khac nhau: ASCII,
EBCDIC, UNICODE.

+ Ma ASCI|I

Mai ASCII (American standard code for information interchange) do Vién tiéu chuan qudc gia
hoa ky (ANSI) gidi thiéu nim 1986 . D6 1a mot loai ma 7 bit duoc sir dung dé ma hoa tit ca cac
chir cai, chir sd, cac ky tu thong dung thuong gip trén hau hét cac ky hiéu dic biét (khong in ra
dugc ) dung trong viée diéu khién truyén tin. Ma ASCII duoc chap nhan st dung rong rai dé
biéu dién thong tin trong hau hét cac hé théng may tinh trén khap thé gidi. Ma ASCII chi sir
dung 7 bit (00 +7Fy, biéu biéu dién duoc 128 ky hiéu khic nhau) nhung thudng duoc viét dudi
dang 1 byte (du 8 bit ), véi bit cao nhéat 1a by = 0. Bit by d6i khi con duge ding dé tao bit parity
(phat hién 15i), n6 ciing c6 thé dugc ding dé ma ASCII (cu thé 1a biéu dién cac ky tu khong c6

trong bang chir cai la-tinh).

Trang 36



Kien Truc may tinh

00 NUL| 10 DLE |20 SP |30 0 |40 @ |50 P |60 70 p
01 SOH| 11 DCI1 |21 ! 31 1 41 A |51 Q |61 a 71 g
02 STX |12 DC2 |22 " [32 2 |42 B [52 R |62 b [72 r
03 ETX |13 DC3 |23 # [33 3 |43 C [53 S |63 ¢ [73 s
04 EOT |14 DC4 |24 § 34 4 44 D |54 T |64 d 74t
05 ENQ|[ 15 NAK|25 % |35 5 45 E |3 U 65 e 75 u
06 ACK|16 SYN|26 & |36 6 |46 F [5 V |66 f [76 v
07 BEL |17 ETB |27 ' 37 7 47 G |57 W |67 g 7T w
08 BS |18 CAN[28 ( |38 8 |48 H |58 X |68 h |78 x
09 HT |19 EM [29 ) |39 9 [49 I |59 Y |69 i 79 vy
0OA LF IA SUB | 2A * 3A 4A ) SA Z [6A ] TA z
0B VI [IBESC|2B + [3B : |4B K |5B [ [6B k |7B |
0C FF ICFS |[2C ° |3C < [4C L |5C \ [6C 1 C |
ODCR |IDGS |2D - [3D = |4D M [5D | |6D m [7D }
0E SO IE RS |2E . 3JE = |4E N |[|5E ~ 6E n TJE ~
OF SI IF US 2F / 3F ? 4F O |5F _ 6F o 7F DEL
NUL Null FF  Form feed CAN Cancel

SOH Start of heading CR  Carriage return EM  End of medium
STX Start of text SO  Shift out SUB Substitute
ETX End of text Sl Shift in ESC Escape

EOT End of transmission DLE Data link escape FS  File separator
ENQ Enquiry DC1 Device control 1 GS  Group separator
ACK Acknowledge DC2 Device control 2 RS  Record separator
BEL Bell DC3 Device control 3 US  Unit separator
BS  Backspace DC4 Device control 4 SP  Space

HT  Horizontal tab NAK Negative acknowledge DEL Delete

LF  Line feed SYN Synchronous idle

VT  Vertical tab ETB End of transmission block

+ Unicode

V6i su phd bién ngdy cang rong rdi ctia may tinh, nhu cau biéu dién dwgc tat ca cic hé thong
ky tu ctia cac qudc gia khac nhau 1a mot doi hoi tat yéu . Dé dap ung yéu cau d6 nguoi ta dua ra
chuan Unicode, chudn nay dé nghi st dung 2 byte (16 bit) d& ma hoa mot ky tw, voi 16 bit, ta co
2% =65536 t6 hop ma khac nhau dé biéu din cac ky tu can thiét, gdm cac chir cai cla tat ca cac
qudc gia dan toc trén thé gidi, cac ky hidu khoa hoc k¥ thut va cac chit twong hinh trong hé
thong chir Han. ..

Nhu vay, trong bd nhd ciia may tinh, mét tir ma nhi phan cé thé biéu dién mot ma 1énh cua bod
vi xtr 1y, ma nhi phan ctia mot ky tu, hodc mot toan hang sb véi cac kiéu (type) khac nhau. Bo vi
xtr Iy phéan biét d6i tugng thé hién ctia mdi tir ma nhi phan nho vao logic cta chuong trinh (phan

mém).
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Cau héi on tip va bai tap chwong 2

Tai sao may tinh dién tir dung hé thdng nhi phan, cac cach biéu dién s6 4m trong MTDT.
Dung mdt s6 nhi phan 8 bit dé cho vi du trong tng voi mdi cach biéu dién sb 4m.
Tai sao cach biéu dién sb am béng bu 2 dugc dung nhiéu nhit.
Déi cac s6 nhi phan sau thanh thap phan
A. 1101101011 b.110110.1011
Déi cac s6 thap phéan sau ra nhi phan:
47 , 958, 47.125
Phai dung mot s6 nhi phan bao nhiéu bit dé dién ta cac s6 thap phan co tir 0 dén

a. 512 b. 1000
Tim s6 bu 1 va bu 2 ciia cac sé nhi phan khong dau sau:
000000, 111111, 100000, 101010
Thuyc hién phép cong nhi phan sau. Kiém tra bang cach d6i chiéu véi s6 thap phan:
(+10) +(+8), (+31) +(30)
Thuyc hién phép trir nhi phan bang cach chuyén sang phép cong trong d6 s6 am duoc biéu
thi boi s6 bu 1. Kiém tra d6i chiéu véi s6 thap phan:
10-8, 31-25, -10-38
Thuyec hién cac phép tinh nhi phan sau ding cach biéu thi bu 2. Kiém tra bang cach ddi
chiéu véi s6 thap phan: 31 +25, 31 —25
Trong cach biéu dién s6 4m bang bu 2, hdy doi s6 nhi phan 10101101 thanh s6 thap phan
Doi cac s6 nhi phan sau sang thap luc phan: 1011, 1011011, 101101110111011
Thuc hién cac phép tinh trong hé 16 sau:
28 +1A, FF+FF, 28—1A, FAB - EFF
Viét cac s6 thap phan sau theo ma BCD :1993, 12090
Céc s6 nhi phéan sau s6 nao 1a BCD, s6 niao khong phai:
1001 0011, 101 0111, 1011 0101, 111 1011
Thuyc hién cong sé BCD: 0111+ 0111, 0101+ 0110 + 1001
Thyec hién trir s6 BCD: 1001 —0111, 1001 0101 —0110 0101
Hay viét tén cia sinh vién (khong ddu) bang ma ASCII dang nhi phan.
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Chuong 3: BQ XU LY TRUNG TAM (CPU)
3.1. MO TA:

CPU la tir viét tit cua chir Central Processing Unit (don vi xit 1y trung tdm). CPU c6 thé duoc
xem nhu ndo bd ciia may tinh. CPU dam nhén thyc hi¢n chirc ndng co ban ciia may tinh la thuc
thi chuong trinh.

Chuong trinh dugc thuc thi gém mot day cac chi thi dugc luu trir trong by nhé. Qua trinh
thuc thi chuong trinh gé)m hai budc: CPU doc chi thi tir b0 nhd va thuc thi chi thi do.
Viéc thuc thi chuong trinh 1a sy 1ap di lap lai qua trinh léy chi thi va thuc thi chi thi.
CPU 1a mot mach tich hop phtic tap gdm hang triéu transitor trén mot bang mach nho.
CPU c¢6 nhiéu kiéu dang khac nhau. O hinh thirc
don gian nhét, CPU 1a mot con chip voi1 vai chuc
chan. Phirc tap hon, CPU dugc rap san trong céc
bd mach véi hang trim con chip khac. Téc d6 xur
1y ctia may tinh phy thudc vao tan sé dong ho lam
viéc cua CPU (tinh bang MHz, GHz, ...) nhung nd
cling phu thudc vao cac phan khac nhu bo nhé
dém, RAM hay bo mach dd hoa.

Hinh 3.1 B6 vi xit 1y Intel 80486DX2 trong PGA bang d6 gém

Hai nha san xuat CPU 16n hién nay 1a Intel va AMD.

| CPU ctia AMD thuong c6 gia ré hon Intel dé thu hut
khach hang nhung thi phan cia AMD van thap hon

nhiéu so voi Intel.

Cic thong s6 cia CPU
- Kiéu CPU: CPU d0i sau ludn c6 cong nghé va hiéu ning cao hon CPU doi trudc.
- Tan s6 dong ho lam viée (toc dd): Déi v6i cac CPU cung loai, tAn sb nay cang cao thi

tbc do xur 1y cang tang. Dbi voi CPU khac loai, thi diéu nay chua chac di dung, vi du
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CPU 486 tan s6 20MHz c6 thé xir Iy dir liéu nhanh hon CPU 386 33MHz, ciing nhu
khong thé so sanh tan sé cia CPU mot nhan vi CPU hai nhan.
- B6 nhé dém (cache): BO nhé dém dung dé luu cac 1énh hay dung, giup cho viéc nhap dit
lidu xir Iy nhanh hon. Dung luong bd nhé dém cang nhiéu cang giup CPU 1am viéc nhanh
hon. Bo nhd dém tich hop vao CPU c6 hiéu qua cao hon bd nhé dém nam roi bén ngoai.
- Socket: Chi loai khe cim ctia CPU. Pay 1a dic diém dé xét su twong thich gitta CPU va
bo mach chu.
- Toc do FSB (Front Side Bus): La kénh truyén dir liéu gitta CPU va bd nhé trén
Mainboard. N6 con dugc goi 1a System Bus (kénh truyén hé théng). Tdc d6 nay cang cao
hé thdng chay cang nhanh.
B xir 1y trung tAm bao gom:
3.1.1. B diéu khién (CU-Control Unit)
Bo diéu khién tao cac tin hiéu diéu khién di chuyén s6 liéu (tin hiéu di chuyén s6 liu tur
cac thanh ghi dén bus hodc tin hiéu viét vao cac thanh ghi), diéu khién cc tac vu ma céac
bd phan chirc nang phai 1am (diéu khién ALU, diéu khién doc va viét vao bo nhd trong...).
Bo diéu khién cling tao cac tin hi¢u gitip cac I¢énh dugc thyc hién mot cach tuan tu.
Viéc cai dit bo diéu khién co thé dung mot trong hai cach sau: dung mach dién tir hoic
dung vi chuong trinh (microprogram).
Céc thanh phan cua bg diéu khién 1a :
- Bj d@ém chwong trinh (Program Counter : PC) : Pay 1a mot s6 ghi chira dja chi 6 nhé.
O nhé nay chira 1énh can tim dé thi hanh.
- Thanh ghi lénh (Instruction Register :IR) : CPU tim 1énh c6 dia chi nam trong b
dém chuong trinh va dat 1énh nay vao thanh ghi 1énh.
- B gidi md Iénh (Instruction Decoder) : Xéc dinh céc tic vy ciia 1énh nam trong thanh
ghi Iénh,
- Bé tao tin hiéu diéu khién (Squencer) : Tao ra cac tin hiéu diéu khién can thiét dé thi
hanh céc tdc vu ma bd gidi ma vira xac dinh.
- Tin hiéu déng ho (Clock) : La tin hiéu dién tir tudn hoan lam dong bo cac hoat dong
cua CPU.
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3.1.2. Cac thanh ghi (Registers)

Thanh ghi la phén ti nhd nhanh tam thoi cac dir liéu va dia chi phuc vu cho hoat dong &
thoi diém hién tai cta bo vi xu 1i. SO luong céac thanh ghi quyét dinh dén hiéu nang xu 1
cua bo vi xu li.

Céc thanh ghi dugc phan loai theo chirc nang cua chung:

- Thanh ghi da nang (General Rigister): Chura cac dir li¢u hodc dia chi.

- Thanh ghi doan (Segment Registers): Trong khong gian b nhd dugc chia thanh
nhiéu ving khac nhau dé: chira md chuong trinh, chira dit liéu, két qua trung gian cua
chuong trinh va tao ra mot vung nh¢ dac biét dugc goi la ngan xép (Stack) dung vao viéc
quan 1i cac thong s6 cta b vi xtr 1i khi goi chuong trinh con hodc trd vé tir chuong trinh
con. Céc ving nay duoc goi la thanh ghi doan gom:

- Thanh ghi con tré:

+ Thanh ghi con tr¢ 1énh IP (Instruction Pointer): Dung dé ghi dia chi ciia lénh
tiép theo s€ dugc nhan vao. Sau khi mét 1énh dugc nhan vao thi ndi1 dung trong mach
dém chuong trinh PC (Program Counter) ty dong ting dé tro sang Iénh tiép theo.

+ Thanh ghi con tré co sé BP (Base Pointer): ludn tré vao dit liéu nam trong
doan ngin xép.

+Thanh ghi con tro trong ngan xép SP(Stack Pointer)

Ngin xép (Stack) 1a vung nhd, thuong sir dung cho chuong trinh con. Pay ngin
xép 1a mot ngan nhd xéac dinh, dinh ngan xép chira thong tin (dinh ngan xép c6 thé bi
thay d6i).

Nhu vy, con tré ngin xép SP chua dia chi ciia ngin nhd dinh ngan xép, khi cat thém
thong tin vao ngan xép thi ndi ciia con trd ngin xép tu dong giam, con trd ngin xép tro
vao day.

- Thanh ghi chi s6: chtra d6 1éch dia chi giita ngan nhé ma bo vi xtr i can truy cap so
vo1 ngan nhé co so.

- Thanh ghi c& FR (Flag Register): dung dé ghi trang thai két qua cua b vi xu 1i,
gdm co:

+ Co trang thai: phén anh két qué cua mot 1énh ma bd x1r 1i thyc hién.
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+ Co diéu khién (Control Flag): cho phép hodc khong cho phép mét thao tac
nao doé cua bo vi xur li.
3.1.3. Bo s6 hoc-logic (ALU-Arithmetic Logic Unit)
Co chirc nang thyc hi¢n cac 1€nh cia don vi diéu khién va xur 1y tin hi€u. Theo tén goi, don vi
nay dung dé thuc hién cac phép tinh s hoc (+,-,*,/) hay cac phép tinh logic (so sanh 16n hon,

nho hon...)

3.2. DIEN TIEN THI HANH LENH MA MAY
Viéc thi hanh mot 1énh m& may c6 thé chia thanh 5 giai doan:

20 Boc lénh (IF: Instruction Fetch)

20 Giai méa lénh(ID: Instruction Decode)

2o Thi hanh Iénh(EX: Execute)

o0 Tham nhdp bo nho trong hogc nhay(MEM: Memmory)

oo Luweu triv két qua(RS: Result Storing).

Mai giai doan dugc thi hanh trong mdt hodc nhiéu chu ky xung nhip.

3.2.1. Poc lénh:
MAR « PC
IR «— M[MAR]
Bo dém chuong trinh PC duoc dwa vao thanh ghi dia chi bo nhé MAR (Memmory
Address Register). Lénh dugce doc tir bd nhd trong, tai cac 6 nhé c6 dia chi nam trong
MAR va duogc dua vao thanh ghi 1énh IR.
3.2.2. 2. Gidi md Iénh va doc cdc thanh ghi nguon:
A «— Rsl
B «— Rs2
PC —PC+1
Lénh duoc giai ma. Ké do cac thanh ghi Rs1 va Rs2 duoc dua vao A va B. Thanh ghi PC
duogc tang 1én dé chi t6i 1énh ké do.
3.2.3. Thi hanh lénh:
Tuy theo loai Iénh ma mdt trong ba nhi¢m vu sau day dugc thyc hién:
+ Lién hé t&i bd nho
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MAR « Dija chi do ALU tinh tuy theo kiéu dinh vi (Rs2).

MBR « Rsl

bia chi hiéu dung do ALU tinh dugc dua vao MAR va thanh ghi nguén Rs1 duoc dua vao
MBR (Memory Buffer Register) dé dugc luu vao b nhé trong.

+ Mot 1énh cua ALU

Ngi ra ALU « Két qua cta phép tinh

ALU thuc hién phép tinh x4c dinh trong ma 1énh, dua két qua ra ngi ra.

+ Mot phép nhay (thay dbi tht ty thyc thi cua ddy 1énh)

Nga ra ALU « Dia chi 1énh tiép theo do ALU tinh.

ALU cong dia chi cua PC voi do doi dé 1am thanh dia chi dich va dua dia chi nay ra nga
ra. Néu 1a mot phép nhay cé diéu kién thi thanh ghi trang thai dugc doc quyét dinh c6
cong do doi vao PC hay khong.

3.2.4. Tham nhdp bo nho trong hodc nhay

Giai doan nay thuong chi dugc dung cho céac 1énh nap dit li€u, luu gitt dir liéu va 1é€nh
nhay.

+ Tham khdo dén bo nho:

MBR «— M[MAR] hoac M[MAR] «— MBR

S6 lidu duogc nap vao MBR hodc luu vao dia chi ma MAR tré dén.

+ Nhay:

If (diéu kién), PC « nga ra ALU

Néu diéu kién dung, ngi ra ALU dugc nap vao PC. DPéi véi 1énh nhay khong diéu kién,
nga ra ALU luon dugc nap vao thanh ghi PC.

3.2.5. Lueu trit két qua:

Rd <« Nga ra ALU hoac Rd <— MBR

Luu trit két qua trong thanh ghi dich.

* Qua trinh thye thi chwong trinh: Xét trén quan diém xt 1y 1énh, 5 giai doan trén c6
thé mo ta don gian gém 2 bude: CPU doc 1énh tir bd nhé va thyc thi 1énh dé. Viéce thuc

thi chuong trinh 1a sy 1dp di 1ap lai qua trinh léy 1énh va thuc thi 1€nh.
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Sy thue thi chuwong trinh bi két thuc néu méy bj tit, c6 15i khong thé phuc hdi xuat hién
hay chuong trinh di dén mot 1énh két thiic né.

* Sir ddng bd cac tac vu :

Tin hiéu dong hd c6 nhiém vy 1am dong bo ddng ho va diéu khién cac hoat dong cia may tinh.
Tin hiéu nay 14 tin hiéu tuan hoan. Chu ky cua né duoc goi 1a chu ky cin ban hay chu ky may
(clock cycle).

Mot lénh ¢6 thé dugc thuc hién trong mot hay nhiéu chu ky may. Viéc tim Iénh cling mét nhiéu

chu ky may. Thoi gian tim 1€nh va thyc hién 1énh duoc goi 1a chu ky 1€nh.

Tin hiéu
dongho —>

Tim I¢nh ' Thyc hién Iénh Tim l¢nh

Chu ky 1énh

Chu ky 1énh ngin nhat cia mot may tinh duge goi 1a chu ky CPU.
Mot may tinh gia thiét c6 cac didc trung sau:
Dang 1énh 16 bit gdm 2°=16 ma thao tac va 2'?= 4096(4KB) word nhé dinh vi dia chi tryc
tiép
Dang dir liéu: 16 bit gdm 1 bit dau va 15 bits dit liéu.
Céc thanh ghi cia CPU gom: PC ( Program Counter) 12 bits, IR (Intruction Register) 16
bits va AC (Accumalator) 16 bits.
Ma3 1énh duogc cho nhu sau:
o 0010: Load AC from memory
o 0101: Store AC to memory
o 0011: Sub to AC from memory
M0 ta su thuc thi mot phﬁn chuong trinh ¢ dia chi bt dau 3004 dé trir gia tri tai 6 nhd 420y
(c6 gia tri BF8) cho ndi dung tai 6 nhd 421y (c6 gia tri 4CEy) va luu vao 6 nhd 422y nhu
sau. Ky hi¢u dugc stir dung ¢ dang thap luc phan.

Su thuc thi doan chuong trinh da cho dugc mo ta nhu sau:
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300 12420 [300|PC 300 [2420 [300]PC
301 13421 AC 301 (3421 0BF 8 |AC
302 |5422 2 420 | IR 302 |5 422 2420 |IR
420 (0B F 8 120 0B F8
421 |04 C E Buoc 1 421 104 CE Budc 2
422 422

Memory CPU Memory CPU
300 (2420 301 |PC 300 (2420 (301 |PC
301 (3421 0BF8|AC 301 (3421 07 2A WAC
302 5422 3421 IR 302 (5422 3421 |1
420 |0 B .F 8 420 |0 B F 8 0BF8-04CE
421 |04 CE Budc 3 421 |04 CE |__—7 Budc
422 4

422

Memory CPU Memory CPU
300 [2420 30 2 | PC 300 |12420 [320 |PC
301 (3421 072A]|AC 3013421 072A|AC
302 [5422 5422 |IR 302 15422 5422 IR
420 [0BF 8 420 |0 B F 8
421 |04 CE Budc 5 421 |04 CE Buéce 6
422 422 [07 2 A

Trong hinh trén 3 1énh dugc yéu ciu, dugc mo ta thanh ba chu ky 1ay va thuc thi, gdm 6
budc nhu sau:

1.  BO dém chuong trinh (PC) chtra 300 1a dia chi cua 1énh dau tién. Dia chi nay dugc tai
vao thanh ghi 1énh, (IR). Chu ¥ rang qua trinh nay s& bao gdm ludn viéc dung thanh ghi dia chi
bd nhd va thanh ghi ving nhé dém bd nhé (MBR), dé don gian cc thanh ghi trung gian nay
dugc bo qua.

2. 4 bit dau tién trong IR chi ra rﬁng b tich liy (AC) tai vao, 12 bit con lai dac ta dia
chi, ¢ day 1a 4204.

3. PC duogc tang 1én mot don vi va I¢nh ké tiép duoc léy ra

4.  NOi dung trude d6 cua AC dugce trir cho ndi dung tai vi tri 4214, két qua dugc luu
trong AC.

5. PC duogc tang 1én mot don vi va I¢nh ké tiép duoc lfiy ra.
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6. Noi dung AC dugc luu ¢ vi tri 422.

Trong vi du ndy , ba chu ky 1énh, mdi chu ky gdm mot chu ky 14y va thyc thi dugc yéu cau dé trir
noi dung ¢ 4204 cho ndi dung tai 4214.
3.3. NGAT QUANG (INTERRUPT)
Ngit quing 1a mot sy kién xay ra mot cach ngau nhién trong may tinh va lam ngung tinh
tuan ty ctia chuwong trinh (nghia 13 tao ra mot 1énh nhdy). Phan 16n cic nha san xuit may
tinh (vi du nhu IBM, INTEL) dung tir ngit quing dé am chi sy kién nay, tuy nhién mot sb
nha san xuét khac dung tir “ngoai 187, “15i”, “bay” dé chi dinh hién tuong nay.
Bo diéu khién cia CPU la bd phan kho thyc hién nhét va ngét quang la phﬁn kho thuc
hién nhét trong bd diéu khién. Dé nhan biét dugc mot ngat quing lac dang thi hanh mot
lénh, ta phai biét diéu chinh chu ky xung nhip va diéu nay c6 thé anh huéng dén hiéu qua
ciia may tinh.
Nguoi ta dd nghi ra “ngat quang” 1a dé nhan biét cac sai sot trong tinh toan sé hoc, va dé
mg dung cho nhiing hién tugng thoi gian thuc. Bay gio, ngit quing dugc dung cho cac
cong viéc sau day:

- Ngoai vi doi hoi nhap hoic xuét sé liéu.

- Nguoi lap trinh mudn dung dich vy cua hé diéu hanh.

7 Cho mét chuong trinh chay tung Iénh.

- Lam diém dirng cua mot chuong trinh.

- Bao tran s6 liéu trong tinh todn sé hoc.

1 Trang bo nhé thuc sy khdng cé trong bo nh.

- Bé4o vi pham ving cidm cua bd nhé.

- Bao dung mot 1énh khéng ¢6 trong tap 1énh.

- B&o phan cang may tinh bi hu.

- Bao dién bj cit.
Du rang ngit quang khong xay ra thuong xuyén nhung bo xir Iy phai dugc thiét ké sao
cho ¢6 thé luu giit trang thai cua nd trude khi nhay di phuc vu ngit quing. Sau khi thuc
hién xong chuong trinh phuc vu ngat, bo xir Iy phai khoi phuc trang thai ctia no dé co thé
tiép tuc cong vigce. bé don gian viéc thiét ké, mot vai b xur 1y chi chép nhan ngét sau khi
thuc hién xong 1€nh dang chay. Khi mot ngét xay ra, bd xur 1y thi hanh cac budc sau day:
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»  Thuc hién xong lénh dang lam.
»  Luu trit trang thadi hién tqi.
= Nhady dén chwong trinh phuc vy ngdt
= Khi chuong trinh phuc vu cham dirt, bé xir Iy khéi phuc lai trang thdi cii ciia né va tiép
tuc thuc hién chuong trinh ma no dang thuc hién khi bi ngcft.
3.4. CACKIEN TRUC XU Li TOC PQ CUA BQ VI XU Li
3.4.1. Kién tric tuan tw (Xi li dang dwong 6ng)
Kién trac kiéu tuan tu: Do 1a qua trinh doc, giai ma va thuc hién 1énh dugc thyc hién tudn tu,
tuc 1a 1énh nay két thic thi m&i dén 1énh khac duoc tmyén vao bo xur 1.
3.4.2. Kién triic song song
Kién trac tuan tu chi thue hién duoc mot 1énh trong mot chu ki néu ghép nhiéu bd xu i trong
mot bo vi xur 1i 16n, hodc trong bo xtr 1i ¢ nhiéu bo xtr 1i s6 hoc va logic (ALU), thi c6 thé thuc
hién dugc nhiéu 1énh trong mdt chu ki. Cac Iénh c6 thé thuc hién song song voi nhau dugc tach
ra tir cac 1énh tong hop.
Co6 thé chia may song song thanh ba loai dwa vao s luong 1énh va dong dir liéu.
SISD (Single Instruction Single Data): don dong 1énh don dong dir li€u.
SIMD (Single Instruction Multiple Data): don dong 1énh da dong dit lidu.
MIMD (Complex Instruction Set Computer) 1a mdt may tinh duoc thiét ké véi mot tap l1énh
day du.
3.4.3. Kién truc CISC vaRISC
+ CISC (Complex Intruction set computer): 1a mdt may tinh dugc thiét ké véi mot tap
lénh day du. Co6 tir dau nhitng nim 60, st dung vi chuong trinh (cai dit 1énh ciia may
bang cach viét mot vi chuong trinh) tap 1énh phirc tap, dang 1énh c6 chiéu dai khac nhau
va dang thirc phuec tap.
Céc bo xur 1y cua Intel tir 8088 dén 80486 déu dua trén thiét ké nay.
+ RISC (reduced Intruction Set Computer): 1a mot may tinh dugc thiét ké voi mot tap
1énh rat gon va thoi gian thyc hién c¢d dinh, cac 1énh c6 chiéu dai c¢b dinh, c6 dang don
gian dé giai ma thyc hién thanh ghi — thanh ghi, chi 1énh doc hodc ghi 6 nhé méi cho

phép tham nhap 6 nhé.
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Thiét ké RISC c6 thé thiy trong cac bo xur Iy moéi nhu DEC Alpha, IBM va Intel
Pentium.

3.5. CAC KIEU THI HANH MOT LENH

Nhu di mo ta, mot 1énh ma may bao gdm mdt ma tac vy va cac toan hang.

Vi du: 1énh ma may 01101001010101010000001101100101

Viéc chon sd toan hang cho mdt 1énh ma may la mot van dé then chét vi phai c6 mdt sy
can ddi giita téc d6 tinh toan va sb cac mach tinh toan phai ding. Tuy theo tan sd str dung
cac phép nhu trén ma cic nha thiét ké mdy tinh quyét dinh sb luong cac mach chirc ning
can thiét cho viéc tinh toan. Thong thudng sé toan hang thay ddi tir 0 t6i 3.

Vidu: 1énh Y := A + B+ C + D ¢6 thé duoc hién bﬁng mot 1énh ma may néu ta c6 3 mach
cong, hodc dugc thyc hién béng 3 1énh ma may néu ching ta chi c6 mot mach cong, néu
viéc tinh toan trén xay ra it, ngudi ta chi can thiét ké mot mach cong thay vi phai ton chi
phi l'Zip dat 3 mach cong. Tuy nhién, vé1 mot mach cong thi thoi gian tinh toan cua hé
théng s€ cham hon vo1 hé théng c6 ba mach cong. Vi tri cia toan hang cling dugc xem
xét. Chon mdt vai nha san xuat may tinh va 3 kiéu co ban cua vi tri cac toan hang dbi véi
nhiing 1énh tinh toan trong ALU la: & ngan xép, trén thanh ghi tich luy, va trén cac thanh
ghi da dung. Nhiing kién tric phan mém nay duoc goi 1a kién trac ngan xép, kién trac

thanh ghi tich lu§ va kién trac thanh ghi da dung Bang 3.1

Vi tri cac toan | Thi du Toan hang cho | Vi tri dat két | Cach thtrc tham
hang 1€nh tinh toan qua nhap vao toan
trong ALU hang
Ngin xép B 5500 HP 0 Ngin xép Lénh Push, Pop
3000/70
Thanh ghi tich | PDP 8 1 Thanh ghi tich | Lénh nap vao
luy Motorola 6809 lu§ hoic 14y ra tir

thanh ghi tich
luy (load, store)

Thanh ghi da | IBM 360 DEC, 2 hoac 3 Thanh ghi Lénh nap vao
dung VAX hoac bo nhé | hoac léy ra tu
thanh ghi hodc
bo nhd
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Mot vai nha san xuét may tinh tuan thu chat ché cac kiéu chon vi tri toan hang néu trén,
nhung phan nhiéu cac bo xir 1y dung kiéu hén tap. Vi dy, mach xtr 1y 8086 cua Intel ding
cung mot luc kiéu "thanh ghi da dung" va kiéu "thanh ghi tich lug"

Vi du minh hoa chudi 1énh phai dung dé thyuc hién phép tinh C := A + B trong 3 kiéu kién

truc phan mém.

Kién triic ngin xép Kién triic thanh ghi | Kién tric thanh ghi da
tich luy dung
Push A Load A Load R1, A
Push B ADD B ADD B,R1
ADD Store C Store R1,C
Pop C

Bing 3.2: Chuéi Iénh diing thuc hién phép tinh C :=A + B
(gid sir A, B, C déu nam trong by nhé trong)

Hién tai cdc nha san xuat mdy tinh c6 khuynh hudng dung kién tric phan mém thanh ghi
da dung vi vi¢c tham nhép cac thanh ghi da dung nhanh hon tham nhdp bd nhé trong, va
vi cac chuong trinh dich dung cac thanh ghi da dung c6 hi¢u qua hon.
3.6. TAP LENH

Mbi bd vi xir li 6 mot tap 1énh x4c dinh, tap 1énh thuong co hang chuc dén hang tram 1énh va
mdi 1énh 1a mot chudi nhi phan ma bd xur li hiéu duoc dé thuc hién mot thao tac xac dinh. Cac
1énh dugc mo ta béng cac ki hiéu goi nhd, do chinh 1a cac 1énh cua 1ap trinh hop ngit.
+ Cac thanh phan cia 1énh may:

- M@ thao tac: ma hoa cho thao tac ma bd xtur 1i phai xac thuc hién.

- Dia chi todn hang: dir liéu vao ra cta cac thao tac.
+ Mot s6 1énh thuong dung ciia bd vi xir 1y 8086

Dang Iénh: ma thao tdc, dia chi téan hang dich, dia chi todn hang ngué‘n

Thyc hién ma thao tac trén toéan hang dich véi téan hang ngudn, két qua ghi vao téan hang
dich.

Hodc ma thao tac, toan hang

Cac thao tac cho bo vi xtr li nhu cac Iénh di chuyén dit liéu, cac 1énh sb hoc, cac 1énh logic va
céc 1énh diéu khién chuong trinh.

1. Cdc lénh di chuyén dir liéu:
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+ Lénh MOV: Chuyén noi dung tir nguon dén dich.
+ Lénh LOAD: Chuyén ndi dung tir bd nhé dén bo xir 1i.
+ Lénh STORE: Chuyén dir liéu tir bd xtr i dén bd nhd.
+ Lénh PUSH: dua sé liéu vao ngan xép (Iam giam con tro ngin xép xudng 2 don vi)
+ Lénh POP: lay s6 liéu ra tir ngin xép (lam ting con tré ngan xép 1&n 2 don vi)
2. Céc lénh 56 hoc:
+ Lénh ADD: cong hai toan hang,
+ Lénh SUB: trur hai toan hang
+ Lénh MUL: nhan hai toan hang
+ Lénh DIV: chia hai toan hang
+ Lénh INC: tang ndi dung lén 1 don vi
+ Lénh DEC: giam noi dung xubng 1 don vi
- Cdc lénh logic: thuc hién cdc phép todn vé logic.
+ Lénh AND: thyc hién phép toan logic ‘va’.
+ Lénh OR: thuc hién phép toéan logic ‘hodc’
+ Lénh XOR: hodac LOAI
+ Lénh NOT: ddo nguoc
3. Cdc lénh diéu khién chirong trinh
+ Lénh JMP: 1énh nhay sé diéu khién bo xtr 1y 1iy 1énh & chd khac chtr khong & vi tri theo
dang trinh tu.
+ Lénh IN: chuyén dit liéu tir mot cong xac dinh dén dich.
+ Lénh OUT: chuyén dir liéu tir nguén dén mot céng xac dinh.
3.7. KIEU PINH VI
Kiéu dinh vi dinh nghia cach thirc tham nhap cac toan hang. Mot vai kiéu xac dinh
cach tham nhép toan hang bd nhd, nghia 1a cach tinh dia chi ctia toan hang, cac kiéu khac
xac dinh cac toan hang nam trong cac thanh ghi.
Cic Kiéu dinh vi:
1. Dinh vi tirc thi:
Trong cach dinh vi nay s6 liéu nam ngay trong 1énh.
2. Pinh vi truec tiép :

Trong dinh vi tryc tiép, dia chi thuc su cua toan hang nam ngay trong 1&€nh.
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3. Pinh vi gian tiép :
Trong phép tinh dinh vi nay, 1énh chira dia chi cta dia chi cta toan hang.
Dinh vi gian tiép 1am cho 1énh va sb liéu can xir 1y doc 1ap v6i nhau va gitp mé rong ving
nhé ma 1énh c6 thé li¢ hé duoe.
Tuy nhién dinh vi gian tiép thi cham so vi dinh vi truc tiép (2 1an tham nhap 6 nhd) va mach
diéu khién phtrc tap hon.

4. PDinh vi thanh ghi :
Ta c6 2 kiéu dinh vi thanh ghi :

- Dinh vi tryc tiép thanh ghi: Thanh ghi chira truc tiép toan hang.
- Dinh vi gian tiép thanh ghi: Thanh ghi chira dia chi cua todn hang.

Kiéu dinh vi thanh ghi nhanh hon céc kiéu dinh vi truc tiép va gian tiép 0 nho.

5. Pinh vi twong ddi :
Trong dinh vi tuong ddi, dia chi cta toan hang duoc xac dinh bang do doi (offset) ciia nd so
v6i mot dia chi nao d6 ma ta goi 1a dia chi tinh tién. Vay dia chi cua toan hang 1a 46 doi + dia
chi tinh tién
Trong mot sb may tinh, d doi co thé 1a mot sb dai sb.
Dinh vi twong ddi rit ngan chiéu dai cta 1énh, 1am cho 1énh va s6 liéu doc 1ap nhau va chuong
trinh c6 thé di doi (relocatable) dén bat ky noi ndo trong bd nhé trong nghia 1a co thé nap
chuong trinh vao bét ky viing 6 nhé ndo ciia b nhé trong méa khong can phai thay doi né.
Hon nira dinh vi tuong ddi gidi han vung 6 nhé ma 1€nh co6 thé lién hé nén bao vé an toan cho
cac vung 0 nho khéc.

- Pinh vi nén :
Trong kiéu dinh vi nay, dia chi ctia todn hang 1a tong d6 doi v6i ndi dung mot thanh ghi ma ta
goi 1a thanh ghi nén. Ta c6 thé thay day la truong hop dic biét ctia dinh vi twong dbi.

- Pinh vi chi s6 :
Ciing giéng nhu dinh vi nén, trong dinh vi chi s6, dia chi ctia toan hang 13 tong d6 doi véi ndi
dung mot thanh ghi ma ta goi 14 thanh ghi chi s6.
Tuy nhién trong dinh vi nén, thanh ghi nén chira mét dia chi ma trong dinh vi chi s6 thi thanh
ghi chi s6 chira do doi va duoc dung dé danh diu mot bang, mot cAu truc.
Thanh ghi nén it khi thay d6i noi dung con thanh ghi chi sé thi luén thay d6i noi dung.
Thong thudng thanh ghi chi sé tw dong ting hodc giam sau khi thi hanh 1énh.

- Dinh vi nén + chiso:
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Trong kiéu dinh vi nay dia chi ctia toan hang bang tong ctia d6 doi + ndi dung thanh ghi nén +
noi dung thanh ghi chi sb.
Kiéu dinh vi nay dugc dung rong rai.
6. Dinh vi ngin xép :
Noi dung con trd ngin xép 1a dia chi cua dit lidu.

1 Vi du Kiéu dinh vi ciia mdt b xir Iy ¢6 kién tric phin mém kiéu thanh ghi da

dung.
Kiéu dinh vi Vi du vé 1énh Giai thich

Tirc thi Add R4, #3 :Move R1,#5 |R4 «— R4+3;Rl1<5
Truec tiép(thanh ghi) Add R3, R4 ; Move R1,R2 | R3 «— R3 +R4; Rl « R2
Trwc tiép (b6 nhd) Add R1, (1001) R1 — R1+M[1001]
Gidn tiép (thanh ghi) ADD R4, (R1) R4 — R4 + M [R1]
Gidn tiép (bé nho) Add R1, @ (R3) R1 <RIl +M[ M [R3]]
Gidn tiép (thanh ghi + P$ | Add R4, 100(R1) R4 «— R4 + M[R1 + 100]
doi)
Gidn tiép (thanh ghi + | AddR3, (R1+ R2) R3 < R3 + M[R1 + R2]
thanh ghi)
Gidn tiép (/g nén + v/g chi | Add R1, 100(R2)[R3] R1R1+M[100+R2+ d * R3]
so + dp doi )
Ngin xép Add R1, (SP) R1— RI1+ M (SP)

3.8. NGON NGU CAP CAO VA NGON NGU MAY
Trong chi phi cho mot hé thdng tin hoc, bao gém gia tién cia may tinh, gia tién cac phan
mém hé théng va cac phan mém tmg dung, thi chi phi cho trién khai phan mém luén 1én
hon chi phi mua phan cting. Vi thé cac nha tin hoc da trién khai tir 1au cac ngon ngir goi 1a
ngdn ngit cap cao. Ngon ngit cip cao dung cac 1énh c6 ciu trac gin voi ngdn ngit thong
thudng hon ngdn ngit may. Cac ngdn ngir cap cao ndi tiéng 1a: FORTRAN cho tinh toan
khoa hoc, COBOL cho quan 1y, LISP va PROLOG dung trong tri tu¢ nhan tao, PASCAL,
C, ... Diém chinh cua céc ngdn nglr nay la sy c6 dong va su doc lap ddi v&i moi bo xir ly.
Su ddc lap ddi v&i moi may tinh c6 nghia 1a c6 thé dugc thi hanh trén moi kién trac phﬁn
mém ctia bd xtr 1y, véi didu kién 13 phai c¢6 chuong trinh dich dé dich chuwong trinh viét

bang ngdn ngit cap cao thanh chuong trinh ma may ciia may tinh dang sir dung.
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O day, ching ta khong quan tim dén cac dic tinh ctia ngdn ngit cip cao ma chi quan tam
dén quan hé cua n6 ddi voi ngdn ngit may. Thay vay, mudn cho mot chuong trinh ngdn
nglt may dugc thuc hi€én mot cach hiru hiéu thi chuong trinh dich phai dich hitu hi¢u céac
1énh ciia ngdn ngir cip cao thanh 1énh m3 may. Mudn thé thi kién trac phdn mém cia bd
xur 1y rat quan trong dbi voi chuong trinh dich.
Qud trinh chuyén doi tir ngoén ngit cdp cao sang ngén ngik mdy: mot bd bién dich
(Compiler) chuyén d6i ngdén ngit cip cao (doc 1ap véi kién trac phan mém) sang dang hop
ngir (phu thudc kién trac phan mém). Mot chuong trinh dich hop ngit (Assembler) chuyén
d6i mot chwong trinh viét bang hop ngit (Assembly Language) sang ngdn ngit may dé
may tinh co thé thuc hién duoc chuong trinh do .
CAU HOI ON TAP VA BAI TAP CHUONG III
1. Chtic nang caa CPU 1a gi? M6 ta CPU va cac thanh phan cta nd
2. Trinh bay dién tién thi hanh 1énh ma may? Mo ta qué trinh thyc thi Iénh cua mot nmay
gia thiét voi cac dic trung cho trudc.
3. Ngit quang 1a gi? N6 duoc dung cho nhimg céng viéc nao, cac giai doan ma BXL phai
thi hanh khi c6 ngét quing xay ra?
4. Téap lénh
5. Trinh bay Cac kiéu dinh vi
Bai tap: Mot may tinh c6 tir nhd 16 bit, cac thanh ghi 16 bit. Voi SP =300H, hay cho biét
két qua cia AX, BX, CX va SP sau khi thuc hién chudi 1énh:
MOV AX, FE2
MOV BX, AFB
SUB AX, BX
MOV CX, 9AC
PUSH AX
PUSH BX
MOV AX,CX
POP CX
PUSH AX
POP BX
POP AX
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Chuong 4: BO NHO BAN DAN (BQ NHO TRONG)
4.1. PAC PIEM VA PHAN CAP HE THONG NHO TRONG MAY TiNH
4.2.1. PAC PIEM:

Bo nhé ban dan duogc xdy dung tir cac mach ban dan, dugce dung dé luu trit thong tin, gdm céc bd
nh¢ sau:
e B0 nhé bén trong bo vi xir Iy: Tap cac thanh ghi, bd nhé vi chuong trinh (don vi diéu
khién)
e BO§ nho trong gé)m ¢6 bd nhé chinh va bd nhé Cache. Phuong phap truy cép ctia bo nhd
trong 13 truy cap ngiu nhién hay truy cap lién két (Cache)
4.2.2. PHAN CAP BQ NHO
Céc déc tinh nhu lugng thong tin luu trlr, thoi gian tham nhdp bd nhd, chu ky b nhd, gia tién
mdi bit nhé khién ta phai phan biét cac cip bd nhé: cac bé nhd nhanh voi dung luong it dén cac

bd nhd cham voi dung lugng 16n

|

» Nam trong CPU 4

Register .gl)
g 9 Cache 1 —— Nam trong CPU :g <§.‘
® g‘ Cache 2 —— Nam ngoai CPU ‘% E
= @ S
-§ B Cache 3 \—>Cc’) tir doi may Pentium 4 E g
s" Memory S
5 —>Bonmhdio  Q S
® Disk —
__ [ "Bonhéngoai
v / Tape \

Hinh 4.1 So @ phan cip b nhé

Céc dac tinh chinh ctia cac cap bd nhd dan dén hai mic chinh la: mirc cache - bo nho

trong va mitc bg nhé do (bao gdm bd nhd trong va khong gian cp phat trén dia climng).
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Céch t6 chtrc nay trong subt ddi véi nguoi str dung. Ngudi st dung chi thdy duy nhat mot
khong gian dinh vi 6 nhé, doc lap véi vi tri thuc té cua cac 1énh va dit lidu cAn tham nhap.
4.2. CAC LOAI BO NHO TRONG
4.2.1. B6 nh¢ truy cap ngau nhién (RAM: Random Access Memory)

RAM chira cac chuong trinh va dir liéu dang thuc hién, nhung khi mat dién thi cac thong
tin trén d6 s& bi mit, RAM c6 dic tinh 13 cac 6 nhG c6 thé duoc doc hodc viét vao trong
khoang thoi gian bang nhau cho du chiing & bat ky vi tri nao trong bd nhd. Mdi 6 nhé c6
mot dia chi, dugc dinh bai bo vi xir 1y, thong thudng, mdi 6 nhd 1a mot byte (8 bit), nhung
hé théng c6 thé doc ra hay viét vao nhiéu byte (2,4 hay 8 byte). B nhé RAM duogc dic
trung bang dung luong va to chirc ctia n6 (s6 6 nhd va sd bit cho mdi 6 nhé), thoi gian
tham nhap (thoi gian tu lic dua ra dia chi 6 nhé dén lac doc duoc ndi dung 6 nhé do) va
chu ky bd nhé (thoi gian giita hai 1an lién tiép tham nhap bd nhd). Dung luong cia bd nhé
bao gio cling nhé hon khong gian dia chi ma bd vi xu ly quan ly.
Tuy theo cong nghé ché tao, ngudi ta phan biét RAM tinh (SRAM: Static RAM) va RAM
dong (DRAM: Dynamic RAM).

4.2.1.1.RAM tinh: dugc ché tao theo cong nghé ECL (CMOS va BiCMOS). Méi bit nhé
gdm co cac cong logic voi dd 6 transistor MOS, viéc nhd mot dir liéu 13 ton tai néu bod
nhé dugc cung cép dién. SRAM la by nhé nhanh, viéc doc khong lam huy ndi dung cua 6
nhé va thoi gian thim nhap bang chu ky bd nhé.

4.2.1.2.RAM ddng dung cong nghé MOS. Mbi bit nhd gdbm c6 mdt transistor va mot tu
dién. Cliing nhu SRAM, viéc nhd mot dir lidu 1a tdn tai néu bo nhé duoge cung cép dién.
Viéc ghi nhé dua vao viéce duy tri dién tich nap vao tu dién va nhu vay viéc doc mét bit
nhé 1am ndi dung bit nay bi huy. Vay sau mdi 1an doc mdt 6 nhé, bd phan diéu khién bo
nhé phai viét lai 6 nhd d6 ndi dung vira doc va do d6 chu ky bo nhd dong it nhét 1a gap
do6i thoi gian tham nhdp 6 nhd. Viéc luu gitr thong tin trong bit nhd chi 1a tam thoi vi tu
dién s& phong hét dién tich di nap vao va nhu vay phai 1am tuoi bd nhé sau mdi 2ps.
Lam tuoi b nhd 1a doc 6 nhé va viét lai noi dung d6 vao lai 6 nh¢. Viéc lam tuoi duoc
thuc hién véi tit ca cac 6 nhé trong bd nhd. Viée lam tuoi bd nhd dugc thyc hi¢n ty dong

bdi mot vi mach bo nhd. B§ nhd DRAM cham nhung ré tién hon SRAM.
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- SDRAM (Synchronous DRAM — DRAM dong bo), mot dang DRAM dong bod bus bd
nhd. Tdc 46 SDRAM dat tir 66-133MHz (thoi gian thAm nhap b nhé tir 75ns-150ns).
- DDR SDRAM (Double Data Rate SDRAM) la cai tién ctia bo nhd SDRAM véi toe do
truyén tai gip d6i SDRAM nho vao viée truyén tai hai lan trong mot chu ky b nhd. Toe
dé DDR SDRAM dat ttir 200-400MHz
- RDRAM (Rambus RAM) 1a mét loai DRAM duoc thiét ké vé6i k¥ thuat hoan toan méi
so voi ki thuast SDRAM. RDRAM hoat dong dong bd theo mot hé théng lap va truyén dix
liu theo mot hudng. Mot kénh bd nhé RDRAM ¢6 thé hd tro dén 32 chip DRAM. Mdi
chip dugc ghép ndi tuan ty trén mot module goi 13 RIMM (Rambus Inline Memory
Module) nhung viéc truyén dit liéu giita cac mach diéu khién va ting chip riéng biét chir
khong truyén giira cac chip véi nhau. Bus bo nhd RDRAM 1a duong dan lién tuc di qua
cac chip va module trén bus, mbi module ¢ cac chin vao va ra trén cac dau ddi dién. Do
d6, néu cac khe cam khong chira RIMM sé& phai gan mot module lién tuc dé dam bao
duong truyén duge ndi lién. Téc 30 RDRAM dat tir 400-800MHz
4.2.2. Bo nhé chi doc (ROM: Read Only memory) ciing dugc ché tao bang cong nghé
ban dan. Chuong trinh trong ROM duoc viét vao luc ché tao nd. Thong thuong, ROM
chtra chuong trinh khdi dong may tinh, chuwong trinh diéu khién trong céc thiét bi diéu
khién tu dong,...
- PROM (Programable ROM): Ché tao bang cac mdi ndi (cau chi - co thé 1am dit bang
dién). Chuong trinh ndm trong PROM c¢6 thé duoc viét vao bdi nguoi sit dung bang thiét
bi dic biét va khong thé x6a duoc.
- EPROM (Erasable Programable ROM): Ché tao bang nguyén tit phan cyc tinh dién.
Chuong trinh ndm trong ROM c¢6 thé dugc viét vao (bing dién) va cé thé xda (bang tia
cuc tim - trung hoa tinh dién) dé viét lai boi ngudi st dung.
- EEPROM (Eletrically Erasable Programable ROM): Ché tao bang cong nghé ban dan.
Chuong trinh nim trong ROM c6 thé duoc viét vao va co thé xoa (bang dién) dé viét lai
bdi nguoi su dung.
Ngoai ra, nguoi ta con san xuat ROM — BIOS (Basic Input/Output System) duoc sir dung
dé chira cac chuong trinh diéu khién co so vao/ra trong may tinh. Ngoai ra né con thuc hién chirc
nang sau:
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- POST (Power On Selt Test): Khi bat may, tién hanh kiém tra bd vi xur 1i,bd
nhd,chipset,card man hinh va cac cau kién lip vao may (dit lidu duoc 4y tir ROM va CMOS).

- CMOS Setup: chuong trinh cai dat cau hinh hé thdng. DAy 1a chuong trinh dugc didu
khién bang chwong trinh don, dugc kich hoat nhd mot phim dic biét (phim nay s& dugc hién thi
trén man hinh trong qué trinh POST). Cho phép dinh cdu hinh bo mach chinh, dit ngdy, thang,
nam, mat khau, 6 dia ...( myc nay dugc goi 1a BIOS Setup).

- Bootstrap Loader (Booting): chuong trinh khoi dong c6 chirc nang tim doc Boot Sector
(Sector 0) ctia 6 dia dé bat dau doc hé diéu hanh.

4.2.3. CACHE VA VAN HANH CUA CACHE
4.2.3.1. Cache: 13 b nhé nhanh, né chira 1énh va di liéu thuong xuyén dung dén.

- Khi thiét k& bo vi xir 1i, nguoi ta thdy rang téc do xtr Iy dir lidu cua no rat cao, trong khi
d6 toc do doc-ghi dir liéu cta bd nhé chinh lai cham. Do d6, bd vi xtr 1i khi xtr 1i dit liéu xong
phai cho mot thoi gian dé chuyén dir liéu tir b nhé chinh vao, vi vy nguoi ta phai thiét ké mot
bd dém (cache) 1a noi trung chuyén gitra bd vi xtr li va bd nh¢ chinh, dé c6 thé nhanh béng tdc do
cua bd vi xur li, nguoi ta thiét ké hé théng sao cho bo diéu khién cache c6 thé doan trude nhu cu
ctia bd vi xtr i va nap trude cac dir liéu can thiét vao bd nhd cache.

Goi la cache mirc1 (L1:Level 1), ndm bén trong CPU, cache mirc 2 (L2: Level 2), 1a cache
ngoai (nam bén ngoai CPU) va mét sé bo vi xur |i Pentium 4 ¢6 thém muc cache 3 (L3: Level 3)
(cling ndam bén ngioai CPU)..

Cache c6 hai nguyén tic:

1[I Nguyén tic vé théi gian: cho biét cac 6 nhd dugc hé théng xtr Iy tham nhép co
kha ning s& dugc tham nhap trong tuong lai gan. That vay, cac chuong trinh duoc ciu tao
v6i phan chinh 1a phan dugc thi hanh nhiéu nhat va cac phan phu dung dé xur 1y cac
truong hop ngoai 16. Con sb liéu 1udn ¢ ciu trac va théng thuong chi cé6 mot phan sé lidu
duoc tham nhap nhiéu nhat ma théi.

1[I Nguyén tic vé khong gian: cho biét, bd xir Iy thAm nhap vao mot 6 nhé thi co
nhiéu kha niang thAm nhap vio 6 nhd co dia chi ké tiép do cac lénh duoc sap xép thanh

chuoi co thur tu.

T6 chirc cac cap bd nhd sao cho cac 1énh va dit lidu thuong dung duoc nam trong
bo nhé cache, diéu nay lam ting hiéu qua ctia may tinh mot cach déng ké.
4.2.3.2.Van hanh:
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Mirc cache -bd nhd trong trong bang cic cAp bd nhd cd co ciu van hanh trong subt ddi
vo1 bd xur ly. Véi thao tac doc b nhé, bo xtr 1y g&i mot dia chi va nhan mdt dir licu tir bo
nhd trong. Véi thao tac ghi by nho, bo xur ly viét mot dit liéu vao mot 6 nhé véi mot dia
chi dugc chi ra trong bd nhd. Dé cho chuong trinh van hanh binh thudng thi cache phai
chtra mot phﬁn con cua by nh¢ trong dé bo xur 1y co thé thAm nhdp vao cac I¢énh hoac dit
li¢u thuong dung tir by nhé cache. Do dung lugng cua bd nhd cache nho nén no6 chi chira
mot phan chuong trinh nam trong bo nhd trong. Pé dam bao sy dong nhat gitta ndi dung
ctia cache va b nhd trong thi cache va bd nhé trong phai co cung cdu trac. Viée chuyén
dir liéu giita cache va bd nhé trong 1a viéc tai 1én hay ghi xudng cac khdi dir liéu. Mdi
khéi chtra nhiéu tir bd nhd tuy thude vao cau trac bé nhd cache. Su Iya chon kich thuéc
ctia khoi rat quan trong cho van hanh ciia cache c¢6 hiéu qua.

4.3. BONHO AO

B0 nhd 4o 1a k¥ thuat st dung b nh¢d thir hai 1a b dia, dé mo rong thém kich thudc cia bo
nh¢ vat ly. N6 cho phép mdi qua trinh str dung bd nh¢ chinh, va néu chi c6 mot nguoi su dung,
thi n6 mé rdng kich thudce cua by nhd chinh vuot qué kich thude thuc té. Khai niém nay khong
méi, né dugc mo ta lan dau tién boi Kiburn va mot sé nguoi vao nim 1962. Bo nhé ao duge
thuc hién bang cach sir dung don vi quan 1y bd nhd (Memmory Management Unit — MMU) dé
dich mdi tham khao dia chi logic thanh tham khao dia chi vat 1y dugc dat vao gitta CPU va bo
nhé vat 1y dé thuc hién qua trinh dich duéi sy diéu khién cua hé diéu hanh. Mdi tham khao bd
nh¢ cua CPU sé duogc dich tir khong gian dia chi logic sang khong gian dia chi vat 1y. Cac bang
anh xa hudéng din qua trinh dich duoc dit dudi su diéu khién cua hé diéu hanh. Qué trinh dich
tham khao bo nhd phai dyoc thyc hién bang phan cimg, boi vi doi hoi tée do cao, hé diéu hanh
cap nhat méi ndi dung céc bang anh xa.

B nhd 4o ludn st dung dinh dang trang, nghia 14 trang dugc chuyén tir 6 dia vao bo nhé
chinh chi khi bg xtr 1y truy cp mot tur trén trang. Céc trang by nhd 4o ludn luén c6 mat vi tri trén
dia, mdi khi chiing dugc tao ra, va chi dugc sao 1én b nhé chinh khi xuat hién miss hay /6i trang
con goi la miss bo nho ao.

Hau hét cac CPU hién nay dia chi logic rat 1on so véi dia chi vat 1y. Khi ding khai niém
bo nhd a0, mdi chuong trinh c6 thé sur dung toan bd khong gian dia chi logic cua CPU, néu chi ¢6
mdt ngudi ding thi bao gdm toan bo dung lwong ciia bo nhd thir hai (6 dia). Hé diéu hanh chiu

trach nhiém luin chuyén cac phan tr ciia chuong trinh hay dir liéu can thiét dé lam viéc ma
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khéng can nguoi lap trinh hay nguoi ding quan tim téi. Truéec ddy MMU duoc thuc hién trén
cac chip hay ban mach riéng 1¢, nhung cic bo xtr 1y thé hé hién nay cai ddt bd quan 1y bd nhé
ngay trong bo xu 1y.

Cau hdéi on tap

1/ Trinh bay cac cip bd nhd. Muc tiéu ciia phan cip bo nhd

2/ SRAM va DRAM khac nhau thé nao? Trong méy tinh chung duoc ding & dau?

3/ Trinh bay cac loai bo nhé ban dan?

4/ Cache va sy van hanh ctia n6?

5/ B0 nhé ao
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Chuong 5: BO NHO NGOAI

Bo nhé ngodi gém: cac dia tir, bang tir, dia quang, cac loai thé nhé 1a nhitg bo phan luu
trlr thong tin trit lwong 16n va thong tin dugce luu trlr trong thoi gian dai. Dya trén nguyén
tic luu trit tir, quang, hodc quang ti.

51. DPIATU
Du rang céng nghé moi khong ngimg phat minh nhiéu loai bd phan luu trir mot luong
thong tin 16n nhung dia tur van gilt vi tri quan trong tir nam 1965. Dia tu ¢6 hai nhiém vu
trong may tinh.

- Luu trir dai han céc tap tin.

- Thiét 1ap mot cép bo nhé bén dudi bo nhd trong dé 1am bo nhé ao lac chay chuong
trinh.

Do dia mém dan duogc cac thiét bi luu trir khac c6 cac tinh ning wu viét hon nén ching ta
khong xét dén thiét bi nay trong chwong trinh ma chi néi dén dia cting. Trong tai liéu nay
mo td mot cach khai quat cAu tao, cach van hanh cling nhu dé cap dén céc tinh chat quan
trong cua dia cung.

Mot dia cimg chira nhiéu 16p dia (tir 1 dén 4) quay quanh mot truc khoang 3.600-15.000
vong mdi phit. Cac 16p dia nay dugc 1lam bang kim loai v6i hai mit duge phi mot chat tir
tinh. Buong kinh cua dia thay doi tir 1,3 inch dén 8 inch. Mdi mit cuia mot 16p dia duogc
chia thanh nhiéu duong tron dong truc goi 1 rdnh. Thong thuong mdi mit ciia mot 16p
dfa co tir 10.000 dén gan 30.000 ranh. Mdi ranh duoc chia thanh nhiéu cung (sector) ding
chtra théng tin. Mot ranh c6 thé chta tir 64 dén 800 cung. Cung 1a don vi nho nhit ma
may tinh c¢6 thé doc hodc viét (thong thuong khoang 512 bytes). Chudi thong tin ghi trén
mdi cung gdém co: sb th ty ciia cung, mot khoang tréng, sb liéu cua cung d6 bao gdm ca
cac ma sira 181, mot khoang trong, sb thir tu ciia cung tiép theo.

Vi ky thuat ghi mat d§ khong déu, tit ca cac ranh déu c6 cung mot sb cung, diéu nay lam
cho cac cung dai hon & céc rinh xa truc quay c6 mat do ghi thong tin thap hon mat do ghi

trén cac cung ndm gan truc quay.
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Gia d& dau doc

Co cau
truyén
dong
dau tir

Tam dia

/vo 6 dia
Eo P = o ]
o Pau tir
Vi tri oc giwr

Hinh 5.1: Céu tao ciia mét dia ciing
Vi cong ngh¢ ghi voi mat do déu, nguoi ta cho ghi nhiéu thong tin hon & cac ranh xa
tryc quay. Cong nghé ghi nay ngdy cang duoc ding nhiéu véi su ra doi ciia cac chuan

giao dién thong minh nhu chuan SCSI.

{a) Constant angular velocity {b) Multiple zoned recording
Mt dp ghi khéong déu Mt dp ghi déu

Hinh 5.2: Mt d¢ ghi dit liéu trén cdc logi dia cirng
Dé doc hoic ghi thong tin vao mét cung, ta ding mot dau doc ghi di dong ap vao mdi mit
ctia mdi 16p dia. Cac dau doc/ghi nay dugc gan chit vao mot thanh lam cho ching cung di

chuyén trén mdt duong ban kinh cua moi 16p dia va nhu thé tat ca cac dau nay déu o trén
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nhitng rinh c6 cing ban kinh cua cac 16p dia. T “tru* (cylinder) dugce dung dé goi tat ca
cac rinh cua cac 16p dia co cung ban kinh va nam trén mot hinh tru.

Nguoi ta luén mudn doc nhanh dia tir nén thong thuong 6 dia doc nhiéu hon sé dit liéu
can doc; ngudi ta noi day 1a cach doc trude. Dé quan 1y cac phuc tap khi két ndi (hoic
ngung két ndi) luc doc (hodc ghi) thong tin, va viéc doc trudce, 6 dia can co bo diéu khién
dia.

Cong nghiép ché tao dia tir tap trung vao viéc nang cao dung luong cia dia ma don vi do
luong 1a mat do trén mot don vi bé miit.

Biing thing so ky thuét dia cimg

Dung lugng tivi da ci the dgt 500 GB

S0 lgng diu doc 1-8
Sa tam ohi (dia) 1-4
Cache (b dém) 216 MB

K cung (Seetors - 512 byvtesisector)
Tiie di quay dia (RPM)

Mt di

Mt dg rainh (TPI - Max Tracks/Inch)
Mt dg zhi BPT{Max Bits/Inch)

Tie di dir lidu toi da (Internal)

Tiie di [I'III\{‘:I] dir licu vii ngoai vi
Thavi gian chuyen track R/W

Thivi gian quay nua vong

KXNLANL NN
3600 - 15000

cd thé dat 95 Ghiin?
ci the dat 120,000
e the dgt 702,000
co the dat 200 Mb/s
co the dat 320 MB/s
ch the dat 15 ms

co thé dat 6 ms

Bing 5.1: Thong so kj thudt ciia dia cirng

5.2. DPIA QUANG

Céc thiét bi luu trir quang rat thich hop cho viéc phat hanh cac san pham van ho4, sao luu
dir liéu trén cac hé thong may tinh hién nay. Ra doi vao nim 1978, day la san phim cua
su hgp tac nghién ctru gitra hai cong ty Sony va Philips trong cong nghiép giai tri. Tu ndm
1980 dén nay, cong nghiép dia quang phat trién manh trong ca hai linh vuc giai tri va luu
trir dit liéu may tinh. Qua trinh doc thong tin dya trén sy phan chiéu cia cic tia laser ning
lwong thap tir 16p luu trix dir 1iéu. BO phén tiép nhan anh sang s& nhan biét dugc nhimg

diém ma tai d6 tia laser bi phan xa manh hay bién mat do cac vét khic (pit) trén bé mit
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dfa. Céc tia phan xa manh chi ra rang tai diém d6 khong c6 16 khic va diém nay duoc goi
1a diém nén (land). Bo nhan anh sang trong 6 dia thu nhan cac tia phan xa va khuéch tan
duoc khuac xa tir bé mat dia. Khi cac ngu(‘”)n sang duogc thu nhan, bd vi xu 1y s€ dich cac
mau sang thanh cac bit dir liéu hay am thanh. Cac 16 trén CD sau 0,12 micron va rong 0,6
micron (1 micron bang mot phan ngan mm). Cac 16 nay dugc khic theo mot track hinh
xodn ¢ véi khoang cach 1,6 micron giita cac vong, khoang 16.000 track/inch. Cac 15 (pit)
va nén (land) kéo dai khoan 0,9 dén 3,3 micron. Track bat dau tir phia trong va két thic &
phia ngoai theo mot duong khép kin cac ria dia 5mm. D liéu Iuu trén CD thanh tirng
khéi, mdi khdi chtra 2.352 byte. Trong d6, 304 byte chira cac thong tin vé bit dong bo, bit
nhan dang (ID), ma sira 16i (ECC), ma phat hién 16i (EDC). Con lai 2.048 byte chtra dit
lidu. Téc @6 doc chuan cia CD-ROM 1a 75 khbi/s hay 153.600 byte/s hay 150KB/s (1X).
Duéi day 1a mot s loai dia quang thong dung.

CD (Compact Disk): Pia quang khong thé xoa dugc, ding trong cong nghiép giai tri (cac
dia Am thanh duoc sb ho). Chuan dia c6 dudng kinh 12 cm, 4m thanh phat tir dia (khdng
dung) khoang 60 phut.

CD-ROM (Compact Disk Read Only Memory): Dia khong xoa dung dé chtra cac dit liéu
may tinh. Chuan dia c6 duong kinh 12 cm, luu trir dit liéu hon 650 MB. Khi phat hanh,
dfa CD-ROM d4 ¢6 chira ndi dung. Thong thuong, dia CD-ROM duge dung dé chira cac
phan mém va cac chuong trinh diéu khién thiét bi.

CD-R (CD-Recordable): Gidng nhu dia CD, dia méi chua c6 thong tin, ngudi ding co thé
ghi dit liéu 1én dia mot 1an va doc dugc nhiéu 1an. Dit liéu trén dia CD-R khong thé bi
X04.

CD-RW (CD-Rewritable): Gidng nhu dia CD, dia méi chua c6 thong tin, ngudi ding co
thé ghi dir liéu 1én dia, x04 va ghi lai dit liéu trén dia nhiéu lan.

DVD (Digital Video Disk - Digital Versatile Disk): Ra doi phuc vu cho cong nghiép giai
tri, dia chira cac hinh anh video dugc sb hoa. Ngay nay, DVD dugc str dung rong rai trong
cac ung dung cong ngh¢ thong tin. Kich thudc dia cé hai loai: 8cm va 12 cm. Bia DVD

6 thé chira dit liéu trén ca hai mit dia, dung lugng tdi da 1én dén 17GB. Cac thong sb ky
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thuat cua dia DVD-ROM (loai dia chi doc) so véi CD-ROM. Tbc do doc chuan (1X) ctua
DVD la 1.3MB/s (1X cia DVD tuong duong khoang 9X cua CDROM).

DVD-R (DVD-Recordable): Gidng nhu dia DVD-ROM, ngudi ding c6 thé ghi dit liéu
1én dia mot 1an va doc duoc nhiéu 1an. Pia nay chi cé thé ghi duogc trén mot mat dia, dung
luong ghi trén mdi mit t6i da 1a 4.7 GB.

DVD-RW (DVD-Rewritable): Giéng nhu dia DVD-ROM, ngudi dung ¢ thé ghi, xo4 va
ghi lai dir liéu 1én dia nhiéu lan.. Pia nay ciing c6 thé ghi duoc trén mot mit dia, dung
lwong ghi trén mdi mit tdi da 1a 4.7 GB.

Véi cac dic tinh cua dia quang, gia thanh ngay cang thap, duoc xem nhu mot phuong tién
thich hop dé phan phdi cac phan mém cho mdy vi tinh. Ngoai ra, dia quang con dugc
dung dé luu trit 1au dai cac dit lidu thay thé cho bang tr.

5.3. CAC LOAI THE NHO

Hién nay, thé nhd 1a mot trong nhimng céng nghé méi nhat duoc dung lam thiét bi luu trix.
Thé nhé flash 1 mot dang bo nhd ban din EEPROM(cong nghé dung dé ché tao céac chip
BIOS trén cac vi mach chinh), dugc lap qua cong USB hodc qua khe card riéng.

54. BANG TU

Bang tlr ¢ ciing cong nghé véi cac dia tir nhung khac dia tir hai diém:

- Viéc thim nhép vao dia tir 1a ngdu nhién con viéc thim nhap vao bang tir 13 tuan tu. Nhu
vay viéc tim thong tin trén bang tir mat nhiéu thoi gian hon viéc tim thong tin trén dia ti.

- Pia tir ¢6 dung luong han ché con biang tir gdm c6 nhiéu cudn biang co thé 13y ra khoi
may doc bang nén dung luong ciia bang tir 1a rat 1on (hang traim GB). Vi chi phi thap,
bang tir van con dugc dung rong rai trong viée luu trit dir liéu dy phong.

Céc bang tur c6 chiéu rong thay ddi tir 0,38cm dén 1,27 cm duoc dong thanh cudn va dugc
chtra trong mot hdp bao v¢. Dir liéu ghi trén bang tur co cau trac gém mot sd cac ranh
song song theo chiéu doc cua bang.

Co hai cach ghi dir liéu 1én bang tur:

Ghi nbi tiép: voi k¥ thuat ghi xodn dc, dir liéu ghi ndi tiép trén mot rinh cia bang tir, khi
két thuc mot ranh, bang tir s€ quay nguoc lai, dau tir s& ghi dir liéu trén ranh méi tiép theo

nhung voi hudng nguoc lai. Qua trinh ghi ctr tiép dién cho dén khi day bang tir.
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Ghi song song: dé tang toc d6 doc-ghi dit liéu trén bang tir, ddu doc - ghi ¢ thé doc-ghi
mot s6 ranh ké nhau dong thoi. Dir liéu van duoc ghi theo chiéu doc bang tir nhung cac
khéi dir liéu dugc xem nhu ghi trén cac rinh ké nhau. S6 rinh ghi dong thoi trén bing tir
thong thudng 13 9 ranh (8 rinh dit liéu - 1byte va mot ranh kiém tra 15i).
5.5. HE THONG DiA DU PHONG (RAID)
Nguoi ta thudng cha trong dén su an toan trong luu giit théng tin & dia tir hon 13 sy an
toan ctia thong tin trong bo xir Iy. Bo xtr 1y ¢6 thé hu ma khong 1am ton hai dén thong tin.
O dia ctia may tinh bj hu c6 thé gay ra céc thiét hai rat to lon.
Mot phuong phap gitp tang cuong dg an toan cua thong tin trén dia tur 1a dung mot mang
dia tir. Mang dia tir nay duoc goi 1a Hé thong dia dw phong (RAID - Redundant Array of
Independent Disks). Cach luu trit du thong tin 1am ting gia tién va su an toan (ngoai trir
RAID 0). Co ché RAID c6 cac dic tinh sau:

1. RAID 1a mét tap hop cac 6 dia ctg (vat 1y) duoc thiét 1ap theo mot ki thuat
ma hé diéu hanh chi “nhin thay” chi 1a mot 6 dia (logic) duy nhat.

2. Véi co ché doc/ghi thong tin dién ra trén nhiéu dia (ghi dan chéo hay soi
guong).

3. Trong mang dia co6 luu cac thong tin kiém tra 13i dir liéu; do d6, dit liéu co thé
dugc phuc hoi néu c¢6 mot dia trong mang dia bi hu hong .

Tuy theo k¥ thuat thiét 1ap, RAID c6 thé ¢ cac mirc sau:
5.5.1. RAID 0: Thuec ra, k¥ thuat nay khong ndm trong sb cac ky thuat c6 co ché an toan
dir liéu. Khi mang duoc thiét 1ap theo RAID 0, 6 dia logic c6 duoc (ma hé diéu hanh nhan
biét) c6 dung dugng bang tong dung lugng cta cac 6 dia thanh vién. Diéu nay giup cho
ngudi dung co thé c6 mot 6 dia logic ¢ dung luong 16n hon rat nhiéu so véi dung lugng
that cia 6 dia vat 1y cung thoi diém. Dir liéu dugc ghi phan tan trén tit ca cac dia trong
mang. Pay chinh 1a sy khac biét so vdi viéc ghi dit 1i€u trén cac dia riéng 1€ binh thuong
boi vi thoi gian doc-ghi dit liéu trén dia ti 1 nghich véi s6 dia co trong tap hop (sé dia
trong tap hop cang nhiéu, thoi gian doc — ghi dir liéu cang nhanh). Tinh chat nay
ciia RAID 0 that sy hitu ich trong cic tng dung yéu cau nhiéu thAm nhap dia voi dung

lugng 16n, toc d6 cao (da phuong tién, d6 hoa,...). Tuy nhién, nhu da ndi & trén, k¥ thuat
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nay khéng c6 co ché an toan dir liéu, nén khi co bt ky mot hu hong nao trén mot dia
thanh vién trong mang ciing s& dan dén viéc mat dir liéu toan bd trong mang dia. Xéac suit
hu hong dia ti 1€ thuan voi ) luong dia duogc thiét 1ap trong RAID 0. RIAD 0 c6 thé duoc
thiét 14p bang phan cimg (RAID controller) hay phan mém (Stripped Applications)

5.5.2. . RAID 1 (Mirror - Bia guong): Phuong cach thong thuong tranh mat thong tin khi
6 dia bi hu 1a dung dia guong, tic 1a dung 2 dia. Khi thong tin duoc viét vao mot dia, thi
n6 ciing duoc viét vao dia guong va nhu vay ludn c6 mot ban sao ciia thong tin. Trong co
ché nay, néu mot trong hai dia bi hu thi dia con lai duoc dung binh thudng. Viéc thay thé
mot dia méi (cung thong s6 k¥ thuat véi dia hu hong) va phuc hoi dir liéu trén dia don
gian. Can cu vao dir li€u trén dia con lai, sau mét khoang thoi gian, dit liéu sé dugc tai
tao. trén dia mai (rebuild). RAID 1 ciing c6 thé dugc thiét 1ap bang phan cing (RAID
controller) hay phin mém (Mirror Applications) véi chi phi kha 16n, hiéu suat sir dung dia
khong cao (50%).

5.5.3. . RAID 3: Dung k¥ thuat ghi song song, trong k¥ thuat ndy, mang duoc thiét lap
v4i yéu cau t6i thicu 1a 3 dia co cac thong s k¥ thuat giéng nhau, chi mot dia trong mang
dugc dung dé luu céc thong tin kiém tra 16i (parity bit). Nhu vay, khi thiét 1ap RAID 3, hé
diéu hanh nhan biét dugc mot dia logic c6 dung lugng n-1/n (n: sb dia trong mang). Dix
liéu dugc chia nho va ghi dong thoi trén n-1 dia va bit kiém tra chan 1é duoc ghi trén dia
dung 1am dia chra bit parity — chan 1é¢ dan chéo & muc do bit. Bit chin 1é 1a mot bit ma
nguoi ta thém vao mot tp hop cac bit lam cho s6 bit ¢6 tri s6 1 (hodc 0) 1a chin (hay 18).
Thay vi c6 mot ban sao hoan chinh ctia thong tin gbe trén mdi dia, nguoi ta chi can ¢ du
thong tin dé phuc hdi thong tin di mat trong trudng hop c6 hong 6 dia. Khi mot dia bat ky
trong mang bi hu, hé théng van hoat dong binh thuong. Khi thay thé mot dia méi vao
mang, can cr vao di li¢u trén cac dia con lai, hé théng tai tao thong tin. Hiéu sut str dung
dia cho cach thiét 1ap nay 1a n-1/n. RAID 3 chi c6 thé dugc thiét 1ap bang phan clng
(RAID controller).

5.5.4. . RAID 2: Dung k¥ thuat truy cap dia song song, tat ca cac dia thanh vién trong
RAID déu duoc doc khi c6 mét yéu ciu tir ngoai vi. Mot mi stra 161 (ECC) duogc tinh toan

dua vao cac dir li¢u dugc ghi trén dia luu dir li¢u, cac bit dugc ma hod dugc luu trong cac
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dia dung lam dia kiém tra. Khi c6 mot yéu cau dit liéu, tit ca cac dia duoc truy cap dong
thoi. Khi phat hién c6 18i, b diéu khién nhan dang va stra 16i ngay ma khong lam giam
thoi gian truy cap dia. V&1 mot thao tac ghi dir liéu 1én mét dia, tat ca cac dia dir liéu va
dia stra 161 déu duogc truy cdp dé tién hanh thao tac ghi. Thong thuong, RAID 2 dung mi
Hamming dé thiét 1ap co ché ma hoa, theo d6, dé ma ho4 dir liéu dugc ghi, nguoi ta ding
mot bit sira 18i va hai bit phat hién 16i. RAID 2 thich hop cho hé thdng yéu cau giam thiéu
dugc kha nang xay ra nhiéu dia hu hong cing luc

5.5.5. . RAID 4: tir RAID 4 dén RAID 6 dung k¥ thuét truy cip cac dia trong mang doc
1ap. Trong mgt mang truy cap doc l1ap, mdi dia thanh vién duoc truy xuat doc 1ap, do do
mang c6 thé dap ung dugc cic yéu cau song song cta ngoai vi. K thuat nay thich hop
v6i cac ing dung yéu cau nhiéu ngoai vi 1 cic tng dung yéu cau téc do truyén dir liéu
cao. Trong RAID 4, mot dia dung dé chua céc bit kiém tra duoc tinh toan tir dit liéu duogc
Iuu trén cac dia dir licu. Khuyét diém 16n nhat cua RAID 4 1a bi nghén o chai tai dia
kiém tra khi c¢6 nhiéu yéu cdu dong thoi tir cac ngoai vi.

5.5.6. RAID 5: yéu cau thiét 1ap giéng nhu RAID 4, dit liéu dugc ghi timg khdi trén cac
dia thanh vién, cac bit chin 1é duge tinh toan muc do khdi duogc ghi trai déu 1én trén tat ca
cac 6 dia trong mang. Tuong tu RAID 4, khi mot dia bt ky trong mang bi hu hong, hé
thong van hoat dong binh thuong. Khi thay thé mot dia méi vao méang, cin ¢t vao dir liéu
trén cac dia con lai, hé théng tai tao thong tin. Hi¢u Suét st dung dia cho cach thiét 1ap
nay 1a n-1/n. RAID 5 chi c6 thé dugc thiét 1ap bang phan cting (RAID controller). Co ché
nay khic phuc dugc khuyét diém da néu trong co ché RAID 4.

5.5.7. RAID 6: Trong k¥ thuét nay, can c6 n+2 dia trong mang. Trong d6, n dia dit liéu
va 2 dia riéng biét dé luu cac khdi kiém tra. Mot trong hai dia kiém tra dung co ché kiém
tra nhu trong RAID 4&5, dia con lai kiém tra doc lap theo mot giai thuat kiém tra. Qua
do, n6 c6 thé phuc hoi duoc dit liéu ngay ca khi c6 hai dia dir li€u trong mang bi hu hong.

Hién nay, RAID 0,1,5 dugc dung nhiéu trong cac hé théng. Cac giai phap RAID trén day
(trr RAID 6) chi ddm bao an toan dir li¢u khi c6 mot dia trong mang bi hu hong. Ngoai

ra, cac hu hong dir li¢u do phan mém hay chu quan cua con nguoi khong dugc dé cap
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trong chuwong trinh. Ngudi ding can phai c6 kién thic diy du vé hé théng dé cac hé thong
thong tin hoat dong hiéu qua va an toan.
CAU HOI ON TAP VA BAI TAP CHUONG V
1. Cac bg phan luu trir thong tin Céac giao dién vdi cac bd phan vao ra.
2. Mb ta van hanh cua 6 dia cing. Cach luu trit thong tin trong 6 dia cing
3. Mo ta céc bién phap an toan trong viéc luu trir thong tin trong dia cing.
4. Nguyén tic van hanh cua dia quang. Uu khuyét diém cua cac loai dia quang.

Cac loai dia quang.
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Chwong 6: NHAP XUAT
Bo xur Iy cia may tinh dién tir 1ién hé voi bén ngoai nho cac bd phan xuat nhap (I/0) ma
ta con goi la ngoai vi.
Céc ngoai vi thong dung 1a: Man hinh, ban phim, chudt, may in, thé mang... 1a nhitng bo
phan gitip con ngudi sir dung may tinh dé dang va. bo nhé ngoai.

Tat ca cac ngoai vi déu duogc két noi vao bd xur Iy va bd nhé trong.

6.1. BUS NOI NGOAI VI VAO BQ XU LY VA BO NHO TRONG

Trong may tinh, bd xtr 1y va bd nhé trong lién lac voi cac ngoai vi bang bus. Bus 1a mot
hé thdng cac day cap ndi (khoang 50 dén 100 sgi cap riéng biét) trong d6 mot nhom céc
cap dugc dinh nghia chirc niang khac nhau bao gém: cac dudng dir liéu, cac dudng dia chi,
cac day diéu khién, cung cip ngudn. Dung bus c6 2 wu diém 1a gia tién thap va dé thay
d6i ngoai vi. Ngudi ta c6 thé g& bo mot ngoai vi hodc thém vao ngoai vi méi cho cac may
tinh dung cing mot hé théng bus.

Gia tién thiét ké va thuc hién mot hé théng bus 1a ré, vi nhiéu nga vao/ra cung chia sé mot
s6 dudng day don gian. Tuy nhién, diém bét loi chinh cta bus 13 tao ra nghén cb chai,
diéu nay lam giéi han luu luong vao/ra t6i da. Cac hé thong may tinh dung cho quan 1y
phai dung thuong xuyén cac ngoai vi, nén kho khin chinh 1a phai c6 mot hé thong bus du
kha nang phuc vu bd xir 1y trong vi¢e lién h¢ vdi cac ngoai vi.

Mot trong nhiing 1y do khién cho viéc thiét ké mot hé théng bus kho khan 14 tée do t6i da
cua bus bi gidi han bédi cac yéu td vat 1y nhu chiéu dai cia bus va sd bod phan dugc maéc
vao bus.

Céc bus thuong co hai loai: bus hé théng ndi bo xir 1y v&i1 b nhé (system bus, Front Side
Bus-FSB) va bus néi ngoai vi (bus vao/ra — /O bus). Bus vao/ra ¢6 thé c6 chiéu dai 16n
va c6 kha niang ndi két voi nhiéu loai ngoai vi, cac ngoai vi nay c6 thé c6 luu lugng thong
tin khac nhau, dinh dang dir liéu khac nhau. Bus két ndi bd xur Iy v6i bd nhd thi ngan va
thudng thi rat nhanh. Trong giai doan thiét ké bus két ndi bo xtr 1y v6i bd nhé, nha thiét
ké biét trude cac linh kién va bo phan ma oOng ta can két ndi lai, con nha thiét ké bus
vao/ra phai thiét ké bus thoa man nhiéu ngoai vi c6 mirc tri hodn va luu luong rat khac

nhau
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Hién nay, trong mot s6 hé thdng may tinh, bus ndi ngoai vi duoc phan cip thanh hai
hé théng bus con. Trong do, bus tdc dd cao (high-speed bus) hd tro két ndi cac thiét bi toc
d6 cao nhu SCSI, LAN, Graphic, Video,...va hé théng bus mé rong (expansion bus) dugc
thiét ké dé két nbi v6i cac ngoai vi yéu cau toc do thdp nhu: modem, cong ndi tiép, cong
song song,...Giita hai hé thong bus ndi ngoai vi trong to chirc hé théng bus phan cip la
mot giao di€n dém.

6.1.1. Cong néi tiép (Serial Port)

Cong nbi tiép (con goi 1a cobng COM) duogc sir dung cho nhimng thiét bi phai giao tiép hai
chiéu véi hé théng: nhu modem, chudt va nhiing thiét bi truyén, nhan thong tin tir cac may khéc.

Cong ndi tiép dir lidu phai truyén 1an luot timg bit, vi vAy can c6 b chuyén doi dir liéu song
song trong may tinh thanh dang ndi tiép va sau d6 chuyén dir liéu ndi tiép trd lai dang song song.
D6 chinh 1a chip diéu khién qué trinh phén chia dit liéu UART (Universal Asychonous Receiver
Transmitter).

Do truyén 1an luot nén tbc do chdm va can it dudng truyén.

6.1.2. Cong song song (Parallel Port)

Cong song song (con goi 14 cong LPT) ban dau duoc thiét ké lam giao dién két ndi voi may
in, tuy nhién tré nén hitu ich trong vai trd mot giao dién tdc do cao.

Cong song song dit liéu truyén duoc nhiéu bit song song, do d6 toc do nhanh va can nhiéu
duong truyén. Tuy nhién, han ché ciia cong song song d6 1a chiéu dai cap.

6.1.3. Giao dién USB va IEEE 1394

Hai kién trtc bus ndi tiép USB va IEEE 1394. Pay la cong giao dién co tdc d6 vuot xa so voi
cac cong ndi tiép va song song chuan.

6.1.3.1. Giao dién USB (Universal Serial Bus) : 1a chuan bus cho cac thiét bi ngoai vi gin
ngoai, nham dem lai kha ning Plug — and — Play cho viéc két ndi cac thiét bi bén ngoai mudn két
nbi vao may tinh. Kién trac USB 1.0 dugc dua vao sir dung tir nim 1996, dén nay kién trac nay
luén dugc phat trién dé dat duoc kha nang truyén dir liéu cao.

6.1.3.2. Giao dién IEEE 1394 : 1a cong nghé kha mdi. Cong nghé nay ra doi xuét phét tir nhu
cau truyén dir liéu rat 16n ciia cac thiét bi da phwong tién.

Chuan 1394 ¢6 cac téc do truyén khac nhau: 100, 200, 400 Mbit/s va Gigabit/s.

Ta c6 thé c6 nhiéu lya chon trong viéc thiét ké mot bus, nhu trong bang 6.1
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Pic tinh ciia bus Bus hé thong Bus ndi ngoai vi
Do rong cua bus Puong day dia chi va s6 Puong dia chi va s6 liéu
liéu khac nhau duoc da hop
Do rong bus so licu Cang rong cang nhanh (vi Cang hep cang it ton kém
du 64 bit) (vi du 8 bit)
Sb tir duoc chuyén Chuyén nhiéu tir Chuyén don gidn mdi lan
mot tir
Chu nhan cua bus Nhiéu Mot
Chuyén ting gbi C6. Can nhiéu chu nhan bus Khong. Két noi mot lan va
chuyén hét thong tin
Xung nhip Pong bd Bit dong bo

Bing 6.1: Cic lwa chon chinh yéu cho mot bus

Trong bang 6.1 c6 khai niém sau day lién quan dén CAc chui nhan ciia bus - cac bo phan c6
thé khoi dong mot tac vu doc hodc viét trén bus. Vi du bo xir 1y ludn 13 mot cha nhan cua
bus. M6t bus ¢6 nhiéu chu nhan khi nd c¢é nhiéu bd xir 1y, hoac khi cac ngoai vi co thé
khéi dong mét tac vu ¢d dung bus. Néu ¢6 nhiéu chii nhan cta bus thi phai c6 mét co ché
trong tai dé quyét dinh chii nhan nao dugc quyén chiém linh bus. Mot bus ¢é nhiéu chi,
c6 thé cap mot dai thong rong (bandwidth) bang cach sir dung cac goi tin thay vi ding bus
cho tirng tac vu riéng 1é. Ky thuat st dung goi tin dugc goi la phan chia nho tac vu (dung
bus chuyén goi). Mot tac vu doc duoc phén tich thainh mét tac vu yéu cau doc (tic vu nay
chira dia chi can doc), va mot tac vu tra 161 ciia bd nhd (chtra thong tin can doc). Mdi tac
vu déu c6 mot nhan cho biét loai cia tic vu. Trong k¥ thuat phan chia nho tac vy, trong
khi bo nhé doc cac thong tin ¢ dia chi da xac dinh thi bus dugc danh cho cac chu khac.
Bus hé théng 1a mot bus dong bd, nd gdm cé mdt xung nhip trong cac duong day diéu
khién, va mot nghi thirc cho céc dia chi va cac s6 liéu dbi véi xung nhip. Do c6 rat it hodc
khong c6 mach logic nao ding dé quyét dinh hanh dong ké tiép nao can thuc hién, nén
cac bus dong bd vira nhanh, vira ré tién. Trén bus nay, tat ca déu phai van hanh véi cing
mot xung nhip.

Nguoc lai, cac bus vao/ra thudc loai bus bat d@)ng bd, cac bus nay khong cé xung nhip
dong bo trong hé thong bus. Thay vao d6 co cac nghi thirc bat tay véi cac quy dinh riéng
vé thoi gian, dugc dung giita cic bo phan phat va bd phan thu cta bus. Bus bat déng bo
rat dé thich ing vé6i nhiéu ngoai vi va cho phép nbi dai bus ma khong phai lo ngai gi dén

van dé dong bo. Bus bat dong bo ciing dé thich Gmg véi nhimg thay ddi cong nghé.
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6.2. CAC CHUAN VE BUS

So lugng va chung loai cac bd phan vao/ra khong can dinh trude trong cac h¢ théng xu ly
thong tin. Piu nay gitp cho ngudi sir dung may tinh dung bd phan vao/ra nao dap ung
dugc cac yéu cau cua ho. Vao/ra 1a giao dién trén dé cac bo phan (thiét bi) duoc két ndi
vao hé théng. N6 c6 thé xem nhu mot bus néi rong dung dé két ndi thém ngoai vi vao
may tinh. Cc chuan 1am cho viéc nbi két cac ngoai vi vao may tinh dugc dé dang; boi vi,
trong khi cac nha thiét ké-san xuat may tinh va cac nha thiét ké-san xuat ngoai vi co thé
thudc cac cong ty khac nhau. Sy tdn tai cic chuédn vé bus 1a rt can thiét. Nhu vay, néu
nha thiét ké may tinh va nha thiét ké ngoai vi ton trong cic chuan vé bus nay thi cac ngoai
vi ¢6 thé két nbi dé dang vao may tinh. Chuan cua bus vao/ra 1a tai liéu quy dinh cach két
nbi ngoai vi vao may tinh.

C4c may tinh qua thong dung thi cic chuan vé bus vao/ra cta chung cé thé dugc xem la
chuén cho cac hing khac (vi du: trudce ddy, UNIBUS ctia may PDP 11, cic chuan vé bus
cia may IBM PC, AT va hién nay la cic chuan ciia hang Intel lién quan dén cac may vi
tinh). Cac chuan vé bus phai dugc cac co quan vé chuan nhu ISO, ANSI va IEEE cong
nhan.

6.3. GIAO DIEN GIUA BOQ XU LY VOI CAC BQO PHAN VAO RA

B6 xtr Iy dung 2 cach dé lién lac véi cac bod phan vao ra:

* Cdch thir nhat, thudng dugc dung: 13 cach dung mot ving dia chi cia bo nhé lam ving
dia chi cta cac ngoai vi. Khi doc hay viét vao ving dia chi nay cta bo nhd 1a lién hé d&én
cac ngoai vi.

* Cach thur hai, dung ma 1é€nh riéng bi¢t cho vao/ra (turc l1a c6 cac 1énh vao/ra riéng, khong
trung v6i 1énh doc hay viét vao 6 nhd). Trong trudong hop ndy, b xir Iy i mot tin hiéu
diéu khién cho biét dia chi dang dung 14 cia mot ngoai vi. Vi mach Intel 8086 va may
IBM 370 1a céac vi du vé bd xi 1y dung Iénh vao/ra riéng biét.

Du dung cach nao dé dinh vi vao/ra thi mdi by phan vao/ra déu co cac thanh ghi dé cung
cip thong tin vé trang thai va vé diéu khién. BO phan vao/ra dung bit trang thai “san
sang” dé bao cho b xir Iy nd san sang nhan s6 liéu. Pinh ky bo xir Iy xem xét bit nay dé

biét bo phan vao ra co sin sang hay khong. Phuong phéap nay 1a phwong phdp tham do
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(polling). Va nhuogc diém cua phuong phap nay 1 1am mat thoi gian cia bd xir 1y vi dinh
ky phai thim do tinh sin sang cta cac thiét bi ngoai vi. Piéu nay di duoc nhan thiy tir 1au
va da dan dén phat minh ra ngit quing (interrupt) dé bao cho bo xir 1y biét lic c6 mot bd
phan vao/ra can duoc phuc vu.

Viéc dung ngit quang 1am cho bo xir Iy khong mét thoi gian tham do xem céac ngoai vi ¢6
yéu cau phuc vu hay khong, nhung bd xtr Iy phai mit thoi gian chuyén dit liéu. Thong
thudng viée trao doi so lidu giita ngoai vi va CPU 1a theo khdi s liéu, nén vi mach tham
nhap truc tiép bd nhé trong (DMA: Direct Memory Access) dugc dung trong nhidu may

tinh dé chuyén mot khdi nhiéu tir ma khéng ¢ su can thiép ctia CPU.

CPU Memory Disk

AR
I
1
|

Without DMA :

e e e e e e e [ Bus

Hinh 6.1 So dé hoat djng ciia hé théng bus cé vi mach DMA

DMA 1a mot vi mach chic nang dac biét. No chuyén s6 litu gifra ngoai vi va by nhd
trong, trong lac d6 CPU ranh rdi dé lam cong viéc khac. VAy DMA nam ngoai CPU va
tac dong nhu 1a mot chi nhan ctia bus. B xir Iy khoi dong cac thanh ghi cua DMA, cac
thanh ghi nay chira dia chi 6 nhé va sb byte can chuyén. DMA chu dong chuyén s liéu va
khi chim dut thi tra quyén diéu khién cho bo xir 1y.

Vi mach DMA cang thong minh thi cong viéc cua CPU cang nhe di. Nhiéu vi mach dugc
goi 12 bo xtr 1y vao/ra (hay bo diéu khién vao/ra) thuc hién coéng viéc minh theo mot
chuong trinh ¢6 dinh (chira trong ROM), hay theo mdt chwong trinh ma hé diéu hanh nap

vao bd nhé trong. Hé diéu hanh thiét 1ap mot hang chd doi gdm cac khdi diéu khién cac
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bd phan vao/ ra. Cac khéi chtra cac thong tin nhu 13 vi tri cta sé liéu (ngudn va dich) va
sO 86 liéu. Cac bo xtr Iy vao/ra lay cac thong tin ndy trong hang cho doi, thuc hién cac
viéc can phai 1am va gai vé CPU tin hiéu ngét khi d3 thuc hién xong cong viéc.

Mot may tinh c¢6 bd xtr Iy vao/ra dugc xem nhu mot may tinh da xtr Iy vi DMA giup cho
may tinh thuc hién cung lac nhiéu qua trinh. Tuy nhién b xt 1y vao/ra khong tong quat
béng cac bo xur Iy vi chung chi lam dugc mot s6 viéc nhit dinh. Hon nita bo xtr Iy vao/ra
khong ché bién sb liéu nhu cac bo xur Iy thudng 1am. N6 chi di chuyén sé liéu tir noi nay

sang noi khac.

CAU HOI ON TAP VA BAI TAP CHUONG VI

*kkkk

1. Théng thuong c6 bao nhiéu loai bus? Tai sao phai c¢6 cac chuan cho céc bus vao
ra?

2. Thé nao 13 cha nhan cua bus? Khi bus ¢ nhiéu cha nhan thi lam thé nao dé giai
quyét tranh chap bus?

3. Su khac biét gitta by xur Iy vao ra va bo xur 1y trung tdm cua may tinh.
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