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5.1. DAN NHAP

Bo xtr 1y ctia may tinh dién tir 1ién hé véi bén ngoai nhd cac bd phan xuat nhap (1/0)
ma ta con goi la ngoai vi.

Céc ngoai vi thong dung la:

- Man hinh, ban phim, chudt, may in, thé mang... la nhitng bd phan gitip con
nguoi su dung may tinh dé dang.

- Céc dia tu, bang tur, dia quang, cac loai thé nh¢ 1a nhitng bo phan luu trix
thong tin trlr luong 16n.

Tat ca cac ngoai vi déu dugc ndi vao bo xir Iy va bd nhd trong bang mdt h¢ thong
day ndi phuec tap vi tinh da dang cua cac ngoai vi.

Trong chuong ndy ching ta tap trung ndi dén cac bo phan luu trit s6 lidu co trit
lugng cao (dia tur, dia quang, bang tir) va su két nd1 cac bd phan nay vao may tinh.

5.2. DIA TU

Du rang cong nghé moi khong nglmg phat minh nhiéu loai bo phan luu trir mot
lugng thong tin 16n nhung dia tir van gilr vi tri quan trong tr ndm 1965. Pia tir ¢6 hai
nhiém vu trong may tinh.

- Luu trit dai han céc tap tin.

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

Do dia mém dan duoc cac thiét bi luu trir khac ¢6 cac tinh nang uu vi¢t hon nén
ching ta khong xét dén thiét bi nay trong chuong trinh ma chi noi dén dia cting. Trong
tai liéu nay mo ta mot cach khai quat cu tao, cach van hanh ciing nhu dé cép dén cac
tinh chit quan trong cta dia ctng.

Mot dia ciing chtra nhiéu 16p dia (tir 1 dén 4) quay quanh mdt truc khoang 3.600-
15.000 vong mdi phit. Cac 16p dia ndy duge 1am bang kim loai v6i hai mat duoc phu
mot chat tir tinh (hinh V.1). Puong kinh cua dia thay d6i tir 1,3 inch dén 8 inch. Mdi
mat ciia mot 16p dia dugc chia thanh nhiéu dudng tron dong truc goi 1 ranh. Thong
thudng mdi mat cia mot 16p dia co tir 10.000 dén gan 30.000 ranh. Mdi ranh dugc chia
thanh nhiéu cung (sector) dung chira thong tin. Mot ranh co thé chira tir 64 dén 800 cung.
Cung 1a don vi nho nhit ma may tinh co the doc hodc viét (thong thuong khoang 512
bytes). Chudi thong tin ghi trén mo1 cung gdm c6: sb thi tu clia cung, mot khoang tréng,
s0 liéu cua cung d6 bao gdbm ca cac ma sta 16i, mot khoang trong, sé thir ty cia cung
tiép theo.

V61 k¥ thuat ghi mat do khong déu, tit ca céc ranh déu co cung mot $6 cung, diéu
nay lam cho cac cung dai hon & cac ranh xa truc quay c6 mat do ghi thong tin thap hon
mat do ghi trén cac cung nam gan truc quay.
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Hinh 5.1. Céu tao ciia mét dia cung

Véi cong nghé ghi voi mat do déu, ngudi ta cho ghi nhiéu thong tin hon & cac ranh
xa tryc quay. Cong ngh¢ ghi nay ngay cang dugc dung nhi€u véi sy ra doi ciia cac chuan
giao di¢n thong minh nhu chuan SCSI.

Pé doc hoidc ghi thong tin vao mot cung, ta dung mot dau doc ghi di dong ap vao
mdi mat ctia mdi 16p dia. Cac dau doc/ghi nay duoc gan chit vao mot thanh lam cho
chung cung di chuyén trén mot duong ban kinh cta mdi 16p dia va nhu thé tit ca cac
dau nay déu & trén nhitng rinh c6 cing ban kinh cua cac 16p dia. Tir “tru (cylinder)
duoc dung dé goi tat ca cac ranh cua cac 16p dia cé cung ban kinh va nam trén mot hinh
tru.

Nguoi ta luén mudn doc nhanh dia tir nén théng thudng 6 dia doc nhiéu hon sé dir
liéu can doc; nguoi ta noi day la cach doc trudc. Bé quan ly cac phic tap khi két noi
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5.2. Pia ti

(hoac ngung két néi) luc doc (hoac ghi) thong tin, va viéc doc trude, b dia can c6 bd
diéu khién dia.

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

MGt @b ghi khong déu

MGt @b ghi déu
Hinh 5.2. Mat do ghi dir liéu trén cdc loai dia cung

o COI - Detecting unit of “Power On Hours" (required about 130 sec.) E=S N ==

File Edit Function Theme Disk Help Language

® Good @ Good
-0 41.°C
C: D:
WDC WD6000OHLHX-01JJPVO 600.1 GB
Health Status Frmware 04.05G04 Buffer Size 32767 KB
Seral Number WD-WXD0OCB9K2311 NV Cache Sie —_
Interface Serl ATA Rotation Rate 10000 RPM
Transfer Mode SATA/600 Power On Count 1 count

Temperature Drive Letter D: Power On Hours 93 hours
m Standard ATAS-ACS | —

v . Supported Features S.M.A.R.T., 48bit LBA, APM, AAM, NCQ,

‘ ID Attribute Name Current Worst  Threshold Raw Valies * |
@) 01 Read Error Rate 200 200 31 000000000000 |
@ 03 Spin-Up Time 100 253 21 000000000000

| @ 04 Start/Stop Count 100 100 0 000000000001 L
@ 05 Reallocated Sectors Count 200 200 140 000000000000 ~
€9 07 Seek Error Rate 200 200 0 000000000000

| @ 09 Power-On Hours 100 100 0 000000000050 ||
@ 0A Spin Retry Count 100 253 0 000000000000 —
@ 0B Recalbration Retries 100 253 0 000000000000

|8 0C Ppower Cycle Count 100 100 0 000000000001
) C0 Power-off Retract Count 200 200 0 oc
@ C1 Load/Unload Cycle Count 200 200 0 oc

L8R Temnaraturs _1no_ a0t n_n

Hinh 5.3. Théng s6 kj thudt ciia mét dia cirng
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5.3. PIA QUANG

Céc thiét bi luu trit quang rat thich hop cho viéc phat hanh cc san phim vin hoa,
sao luu dir lidu trén cac hé thong may tinh hién nay. Ra doi vao nam 1978, day 1a san
pham ctia sy hop tac nghién ctru giita hai cong ty Sony va Philips trong cong nghiép giai
tri. Tir ndm 1980 dén nay, cong nghiép dia quang phat trién manh trong c hai linh vuc
giai tri va luu trir dir liéu may tinh. Qua trinh doc thong tin dya trén sy phan chiéu cua
cac tia laser nang luong thap tir 16p luru trix dix liéu. Bo phan tiép nhan anh sang s€ nhan
biét duogc nhing diém ma tai d6 tia laser bi phan xa manh hay bién mét do cac vét khic
(pit) trén bé mit dia. Cac tia phan xa manh chi ra rang tai diém do khong co 16 khic va
diém nay dugc goi la diém nén (land). Bo nhan anh sang trong 6 dia thu nhan cac tia
phan xa va khuéch tan duoc khic xa tir bé mit dia. Khi cac nguon sang dugc thu nhan,
bo vi xir 1y sé dich cadc mau sang thanh cac bit dit liéu hay 4am thanh. Céc 15 trén CD sau
0,12 micron va rong 0,6 micron (I micron bang mét phan ngan mm). Cac 18 nay duoc
khic theo mot track hinh xodn 6¢ voi khoang cach 1,6 micron gitra cac vong, khoang
16.000 track/inch. Céc 13 (pit) va nén (land) kéo dai khoan 0,9 dén 3,3 micron. Track
bat dau tir phia trong va két thuc ¢ phia ngoai theo mét dudng khép kin cac ria dia Smm.
Dit liéu luu trén CD thanh ting khéi, mdi khdi chtra 2.352 byte. Trong d6, 304 byte
chtra cac thong tin vé bit ddng b, bit nhan dang (ID), mi stra 16i (ECC), ma phat hién
16i (EDC). Con lai 2.048 byte chira dit lidu. Toc d6 doc chuan cia CD-ROM 1a 75 khéi/s
hay 153.600 byte/s hay 150KB/s (1X).
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Hinh 5.4. Co ché luu trit thong tin trén dia quang

Duéi day 1a mot s6 loai dia quang thong dung.

CD (Compact Disk): Dia quang khong thé xoa duoc, ding trong cong nghiép giai
tri (cac dia am thanh dugc so hoa). Chuan dia c6 duong kinh 12 ¢cm, am thanh phat tur
dia khoang 60 phut (khong durng).
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CD-ROM (Compact Disk Read Only Memory): Dia khong xo4 dung dé chira cac
dir liéu may tinh. Chuén dia c6 duong kinh 12 cm, luu trit dit liéu hon 650 MB. Khi phat
hanh, dia CD-ROM di ¢6 chira ndi dung. Thong thudng, dia CD-ROM duoc ding dé
chtra cac phan mém va céc chuong trinh diéu khién thiét bi.

CD-R (CD-Recordable): Gjéng nhu dia CD, dia méi chua c6 thong tin, nguoi dung
c6 the ghi dit li¢u 1én dia mot 1an va doc dugc nhi€u lan. D li¢u trén dia CD-R khéng
thé bi xo4.

CD-RW (CD-Rewritable): Gidng nhu dia CD, dia méi chua c6 thong tin, nguoi
dung c6 thé ghi dir li¢u Ién dia, xoa va ghi lai dit li¢u trén dia nhicu lan.

DVD (Digital Video Disk - Digital Versatile Disk): Ra doi phuc vu cho cong nghiép
giai tri, dia chtra cac hinh anh video dugc s hoa. Ngay nay, DVD duoc st dung rong
rai trong cac ing dung cong nghé thong tin. Kich thudc dia c6 hai loai: 8cm va 12 cm.
DPia DVD c6 thé chira dit liéu trén ca hai mit dia, dung luong t6i da 1én dén 17GB. Cac
thong sb k¥ thuat cua dia DVD-ROM (loai dia chi doc) so véi CD-ROM. Tdc d6 doc
chuan (1X) ciia DVD 13 1.3MB/s (1X ciia DVD tuong duong khoang 9X cia CDROM).

DVD-R (DVD-Recordable): Giéng nhu dia DVD-ROM, nguoi dung cé thé ghi dir
liéu 1én dia mot 1an va goc duqc nhi€u lan. Pia nay chi c6 thé ghi dugc trén mot mét dia,
dung lugng ghi trén moi mat to1 da 1a 4.7 GB.

DVD-RW (DVD-Rewritable): Giéng nhu dia DVD-ROM, ngudi dung c6 thé ghi,
x04 va ghi lai dir liéu l1én dia nhiéu lan.. Pia nay cling c6 thé ghi duoc trén mot mat dia,
dung lugng ghi trén moi mat to1 da 1a 4.7 GB.

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

5.4. CAC LOAI THE NHO

Hién nay, thé nhé 12 mot trong nhitng cong nghé méi nhat dugc ding lam thiét bi
luu trit. Thé nhd flash 13 mot dang b nhd ban din EEPROM (cong nghé dung dé ché
tao cac chip BIOS trén cac vi mach chinh), duogc cAu tao bai cac hang va céac cot. Mdi
vi tri giao nhau 12 mot 6 nhé gdm c¢6 hai transistor, hai transistor nay cach nhau bai mot
16p 6-xit mong. Mot transistor dugc goi la floating gate va transistor con lai dugc goi la
control gate. Floating gate chi co thé nbi két voi hang (word line) thong qua control gate.
Khi dudng két ndi duoc thiét 1ap, bit c¢6 gia tri 1. Dé chuyen sang gia tri 0 theo mot qui
trinh c6 tén Fowler-Nordheim tunneling. Toc d6, yéu cau vé dong dién cung cap thap
va dac biét vdi kich thude nho gon cua cac loai thé nhé 1am cho kiéu bd nhd nay dugc
dung rong rai trong cong nghé luu trit va giai tri hi¢n nay.

Tén Ky hi¢u Kich thwoe
PC Card PCMCIA 85.6 x 54 x 3.3 mm
CompactFlash I CF-I 43 x 36 x 3.3 mm
CompactFlash 11 CF-Il 43 x 36 x 5.5 mm
SmartMedia SM/SMC 45 x 37 x 0.76 mm
Memory Stick MS 50.0 x 21.5 x 2.8 mm
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Memory Stick Duo MSD 31.0 x 20.0 x 1.6 mm
Memory Stick PRO Duo MSPD 31.0 x 20.0 x 1.6 mm
Memory Stick PRO-HG Duo MSPDX 31.0 x 20.0 x 1.6 mm
Memory Stick Micro M2 M2 15.0%x125%x 1.2 mm
Miniature Card 37 x45x3.5mm
Multimedia Card MMC 32%x24x1.5mm
Reduced Size Multimedia Card RS-MMC 16 x 24 x 1.5 mm
MMCmicro Card MMCmicro 12 x 14 x 1.1 mm
P2 card P2

Secure Digital card SD 32 x 24 x 2.1 mm
SXxS SxS

Universal Flash Storage UFS

miniSD card miniSD 21.5x 20 x 1.4 mm
microSD card microSD 15x 11 x 0.7 mm
xD-Picture Card xD 20 x 25 x 1.7mm
Intelligent Stick iStick 24 x 18 x 2.8 mm
Serial Flash Module SFM 45 x 15 mm

M card pcard 32%x24x1mm
NT Card NT NT+ 44 x 24 x 2.5 mm
XQD card XQD 38.5 x 29.8 x 3.8 mm

Bang 5.1. Cac loai thé nho

5.5.BANG TU
Bing tlr ¢ ciing cong nghé véi cac dia tir nhung khac dia tir hai diém:

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

- Pia tir ¢6 dung lugng han ché con bang tir gdm c6 nhiéu cudn bang co thé
lay ra khoi may doc bang nén dung luong cua bing tir 1a rt 16n (hang trim
GB). Vi chi phi thap, bang tir vin con duge dung rong rai trong viéc luu trir
dir liéu du phong.
Céc bang tir c6 chiéu rong thay doi tir 0,38cm dén 1,27 cm dugc dong thanh cudn
va dugc chira trong mot hop bao vé. Dir licu ghi trén bang tur o ciu trac gdbm mot sb
cac ranh song song theo chiéu doc ciia bang.

Co6 hai cach ghi dir li¢u 1é€n bang tur:
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- Ghi ndi tiép: voi ki thuat ghi xoan dc, dir liéu ghi nbi tiép trén mot ranh cia
bang tir, khi két thiic mot ranh, biang tir s& quay nguoc lai, dau tir s& ghi dir
lidu trén ranh méi tiép theo nhung voi hudng nguogce lai. Qua trinh ghi cir tiép
dién cho dén khi diy bang tir.

- Ghi song song: dé ting tc d6 doc-ghi dit liéu trén bang tir, dau doc - ghi c6
thé doc-ghi mot sb rinh ké nhau dong thoi. Di liéu van dugc ghi theo chidu
doc bang tir nhung cac khdi dir liéu dugc xem nhu ghi trén céc ranh ké nhau.
S6 ranh ghi dong thoi trén bang tir thong thudng 13 9 rinh (8 ranh dit liéu -
1byte va mot ranh kiém tra 13i).

5.6. CAC CHUAN BUS

S6 luong va chung loai cac bo phan vao/ra khong can dinh trudc trong cac hé thong
xu ly thong tin. Dleu nay gitp cho nguoi sir dung may tinh dung bo phén vao/ra nao dap
g dugc cac yéu cau cua ho. Vao/ra 1a giao dién trén do cac bd phén (thlet bi) duoc két
nbi vao hé thong. N6 c6 thé xem nhu mot bus noi rong dung dé két ndi thém ngoai vi
vao may tinh. Cac chuan lam cho viéc nbi két cac ngoai vi vao may tinh duoc dé dang;
bdi vi, trong khi cac nha thiét ké-san xuat may tinh va cac nha thiét ké-san xuat ngoai vi
6 thé thudc cac cong ty khac nhau. Sy tdn tai cac chuan vé bus 1a rat can thiét. Nhu
vay, néu nha thiét ké may tinh va nha thiét ké ngoai vi tén trong cac chuan vé bus nay
thi cac ngoai vi c6 thé két ndi dé dang vao may tinh. Chuan cua bus vao/ra 1a tai liéu
quy dinh cach két nbi ngoai vi vao may tinh.

Cac mdy tinh qua thong dung thi cac chuan vé bus vao/ra ciia ching c6 thé duoc
xem la chudn cho cac hang khac (vi du: trudc day, UNIBUS cuia may PDP 11, cac chuan
vé bus ciia may IBM PC, AT va hién nay la cac chuan ciia hang Intel lién quan dén céac
may vi tinh). Cac chudn vé bus phai dugc cac co quan vé chuan nhu ISO, ANSI va IEEE
cong nhan.

5.7.MOQT SO BIEN PHAP AN TOAN DU LIEU TRONG VIEC LUU TRU
THONG TIN

Ngudi ta thuong chi trong dén sy an toan trong luu gitr thong tin ¢ dia tr hon la sy
an toan cua thong tin trong bd xu ly. Bo xur Iy c6 thé hu ma khong lam t6n hai dén thong
tin. O dia ctia may tinh bi hu c6 thé gay ra céc thiét hai rat to 1on.

Mot phuong phap gitip tang cuong dg an toan cua thong tin trén dia tur la dung mot
mang dia tir. Mang dia tir nay dugc goi 1a Hé thong dia du phong (RAID - Redundant
Array of Independent Disks). Cach luu trit du thong tin 1am ting gi tién va sy an toan
(ngoai trir RAID 0). Co ché RAID c6 cac dic tinh sau:

1. RAID la mét tip hop cac 6 dia ctng (vat Iy) dugc thiét 1ap theo mot ky thuat ma
h¢ di€u hanh chi “nhin thay” chi 1a mdt 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 ¢ luu cac thong tin kiém tra 16i dit liéu; do d6, dit liéu c6 thé
dugc phuc hoi néu c6 mot dia trong mang dia bi hu hong .

Tuy theo k¥ thuat thiét 1ap, RAID c6 thé c6 cac mirc sau:

RAID 0: Thyc ra, ky thuat nay khong nam trong sO cac k¥ thuat co co ché an toan
dir liéu. Khi mang duoc thiét 1ap theo RAID 0, 6 dia logic c6 dugc (ma hé diéu hanh
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nhan biét) c6 dung duong bang tong dung lugng cua cac 6 dia thanh vién. Piéu nay giup
cho nguoi dung c6 thé c6 mot 6 dia logic c6 dung luong 16n hon rt nhiéu s0 Vo1 dung
luong that ctia 6 dia vat 1y cung thoi diém. Dir liéu duoc ghi phan tan trén tat ca cac dia
trong mang. Pay chinh 1a sy khac biét so voi viéc ghi dir liu trén cac dia riéng 1¢é binh
thudng boi vi thoi gian doc-ghi dit liéu trén dia ti 16 nghich vé6i sb dia co trong tap hop
(s6 dia trong tap hop cang nhiéu, thoi gian doc — ghi dir liéu cang nhanh). Tinh chit nay
ctiia RAID 0 that su hitu ich trong cac tng dung yéu cau nhiéu tham nhap dia v6i dung
lwong 16m, tbe d6 cao (da phuong tién, dd hoa,...). Tuy nhién, nhu d3 noéi & trén, k¥ thuat
nay khong c6 co ché an toan dit liéu, nén khi c6 bat ky mot hu hong nao trén mot dia
thanh vién trong mang ciing s& dan dén viéc mat dir liéu toan bo trong mang dia. Xac
suét hu hong dia ti I¢ thuan voi $6 lugng dia dugc thiét 1ap trong RAID 0. RIAD 0 c6
thé duoc thiét 14p bing phian cting (RAID controller) hay phdn mém (Stripped
Applications).

RAID 1 (Mirror - Bia gwong): Phuong cach thong thudng tranh mat thong tin khi
6 dia bi hu 1a dung dia guong, tirc 1a dung 2 dia. Khi thong tin dugc viét vao mot dia,
thi né ciing duoc viét vao dia gwong va nhu vay luén c6 mot ban sao cua thong tin.
Trong co ché ndy, néu mot trong hai dia bi hu thi dia con lai dugc dung binh thuong.
Viéc thay thé mot dia méi (cung thong sb k thuat véi dia hu hong) va phuc hoi dir licu
trén dia don gian. Can ctr vao dit liéu trén dia con lai, sau mot khoang thoi gian, dir liéu
s& dugc tai tao trén dia méi (rebuild). RAID 1 ciing c6 thé duoc thiét 1ap bang phan cing
(RAID controller) hay phan mém (Mirror Applications) v6i chi phi kha 16n, hiéu suat
st dung dia khong cao (50%).

RAID 0

RAID 1

' D Yy 5
AL N A2 g AL AL
A3 1 AL A2 A2
AS 4 NA6 g A3 4 A
A7 A8 A N AY
—
Disk O Disk 1 Disk 0 Disk 1

Hinh 5.5. RAID O va RAID 1

RAID 2: Dung k¥ thuat truy cap dia song song, tat ca cac dia thanh vién trong RAID
déu duoc doc khi c6 mot yéu ciu tir ngoai vi. Mot mé sira 161 (ECC) duoc tinh toan dya
vao cac dir liéu dugce ghi trén dia luu dir li¢u, cac bit dugc ma hoéa dugce luu trong céac
dia dung lam dia kiém tra. Khi c6 mot yéu cau dir lidu, tat ca cac dia duoc truy cap dong
thoi. Khi phat hién c6 161, bo diéu khién nhan dang va stra 16i ngay ma khong lam giam
thot gian truy cap dia. Vo1 mot thao tac ghi dir li€u 1én mot dia, tat ca cac dia dir liéu va
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dia sira 10i déu duoc truy cap dé tién hanh thao tac ghi. Thong thuong, RAID 2 dung ma
Hamming d¢é thiét lap co ché mi ho4, theo d6, dé ma héa dir liéu duoc ghi, nguoi ta
dung mot bit sira 161 va hai bit phat hién 16i. RAID 2 thich hop cho hé thdng yéu cau
giam thiéu dugc kha ning xay ra nhiéu dia hu hong cung luc.

RAID 2
e e e e

AL A2 A3 KA K A A g Az
Bl J B2 f K B3 4K B4 4K Box 4|\ Bez 4K Bos 4
CL AN C2 AN C3 4\ €4 g\ G g\ G g\ Ces g
D1 4\ D2 4K D3 K D4 4K De 4 K De2 4 K Des

R N e Ny \_J ~ ~_
Disk 0 Disk 1 Disk 2 Disk 3 Disk 4 Disk 5 Disk 6

Hinh 5.6. RAID 2

RAID 3: Dung ky thuét ghi song song, trong ky thuat nay, mang dugc thiét lap véi
yéu cau toi thiéu 13 3 dia co cac thong s ky thuat gidng nhau, chi mot dia trong mang
dugc dung dé luu cac thong tin kiém tra 15i (parity bit). Nhu vay, khi thiét 1ap RAID 3,
hé diéu hanh nhan biét dugc mot dia logic ¢6 dung lugng n-1/n (n: s6 dia trong mang).
Dir liéu dugc chia nho va ghi dong thoi trén n-1 dia va bit kiém tra chan 1é dugc ghi trén
dia dung 1am dia chua bit parity — chan 1é dan chéo & mirc d6 bit. Bit chan 1¢ 1a mot bit
ma ngudi ta thém vao mot tap hop cac bit 1am cho s bit ¢6 tri s6 1 (hodc 0) 1a chin (hay
1¢). Thay vi c6 mot ban sao hoan chinh ctia thong tin gc trén mdi dia, ngudi ta chi can
c6 du thong tin dé phuc hdi thong tin dd mat trong truong hop c6 hong 6 dia. Khi mot
dia bat ky trong mang bi hu, hé théng van hoat dong binh thuong. Khi thay thé mot dia
moi vao mang, can cu vao dir li€u trén cac dia con lai, hé théng tai tao thong tin. Hiéu
sut sir dung dia cho cach thiét 1ap nay 1a n-1/n. RAID 3 chi ¢ thé duoc thiét 1ap bang
phan cting (RAID controller).

RAID 3

AL A2 g A3
|A4‘|A5‘|A6‘

-~/ ~ ~
Disk 0 Disk 1 Disk 2 Disk 3

Hinh 5.7. RAID 3
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RAID 4: tir RAID 4 dén RAID 6 dung k¥ thudt truy cép cac dia trong mang doc
1ap. Trong mot mang truy cép doc 1ap, moi dia thanh vién duoc truy xuat doc 1ap, do d6
mang c6 thé dap tng duoc cac yéu cau song song cua ngoai vi. Ky thuat nay thich hop
v6i cac tmg dung yéu cau nhiéu ngoai vi 1a cac tng dung yéu cau tdc do truyén dit liéu
cao. Trong RAID 4, mét dia dung dé chura cac bit kiém tra dugce tinh toan tir dit lidu
duoc luu trén cac dia dir lidu. Khuyét diém 16n nhit cia RAID 4 14 bi nghén cd chai tai
dia kiém tra khi c¢6 nhiéu yéu cau dong thoi tir cdc ngoai vi.

RAID 4

AL A2 g A3 g L Ae

Disk 0 Disk 1 Disk 2 Disk 3

Hinh 5.8. RAID 4

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

RAID 5

AL A2 g A3 ) A
Bl 4 NB2 4 N B 4 B3
SRS B NG B NS B NWCE
De 4 D1 (B2 4 (B3

~ N N ~
Disk 0 Disk 1 Disk 2 Disk 3

Hinh 5.9. RAID 5

RAID 6: Trong k¥ thuat ndy, cdn c¢6 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 1ap theo mot giai thuat kiém tra. Qua
d6, n6 c6 thé phuc hdi duoc dir liéu ngay ca khi co hai dia dir liéu trong méang bi hu
hong.
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RAID 6

~ C ~ S~
Disk 0 Disk 1 Disk 2 Disk 3 Disk 4

Hinh 5.10. RAID 6
Hién nay, RAID 0,1,5 duoc dung nhiéu trong cac hé théng. Cac giai phap RAID

trén day (tror RAID 6) chi dam bao an toan dir liéu khi ¢6 mét dia trong mang bi hu hong.
Ngoai ra, cac hu hong dir liéu do phan mém hay chu quan cua con nguoi khong duoc dé
cap trong chuong trinh. Nguodi dung can phai cé kién thie day da vé hé thong dé cac hé
thong thong tin hoat dong hi€u qua va an toan.
CAU HOI ON TAP VA BAI TAP

1. M@ ta van hanh cta 6 dia cting. Céch luu trit thong tin trong 6 dia cing

2. MO ta céac bién phap an toan trong viéc luu trit thong tin trong dia cling.

3. Nguyén tic van hanh cua dia quang. Uu khuyét diém cua cac loai dia quang.

4

. Thong thudng c¢6 bao nhiéu loai bus? Tai sao phai c¢6 cac chudn cho cic bus
vao ra?

5. Thé nao 1a cht nhan cta bus? Khi bus ¢6 nhiéu chu nhan thi lam thé nao dé
giai quyét tranh chap bus?

6. Giai thich viéc n6i rong dai théng bang cach sir dung cac goi tin.

7. Su khéc biét gitta bd xur ly vao ra va by xur ly trung tdm cua may tinh.

8. Tim hiéu cac thong tin lién quan dén 6 ctng

Giao tiép: loai giao tiép (PATA, SATA, SCSI), céc phién ban, tdc do
Cong nghé¢ SM.AR.T

Khai niém Partition, cach t6 chirc phan ving trén dia

Format: khai ni¢ém, cac loai dinh dang (FAT, NTFS, ...)

Tim hiéu vé 6 cung SSD

- ® o 0o T p

Tim hi€u vé€ 6 cung lai
9. Tim hiéu cac thong tin lién quan dén dia quang

a. Cach doc, ghi thong tin
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b. Cac chuan CD
c. Céac chudn DVD
10. Tim hiéu c4c thong tin lién quan dén thé nho

a. Céc loat thé nho: CompactFlash Type I/II (CF), Microdrive, Secure
Digital (SD), miniSD, Micro SD, MultiMediaCard (MMC), RS-MMC,
Micro MMC, Memory Stick, Memory Stick PRO, Memory Stick Duo,
Memory Stick PRO Duo, xD

b. Céc tiéu chuan toc d6 cua thé SD (SD Class)
11. Tim hiéu thong tin cac chuan bus
PCI
PCI-Express
USB
eSATA
IEEE 1394
Thunderbolt
12. Tim hiéu thong tin vé cac mirc RAID

- ® o 0 T @
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Chuong 6
TONG QUAN VE LAP TRINH HQP NGU

6.1. NGON NGU MAY

Chuong trinh 1a tap céac 1énh dugce dua vao by nhé cho may thyc hién, chuong trinh
c6 nhiéu dang ngén ngir khac nhau. Dang co ban nhat ma may (CPU) c6 thé hiéu va
thuc thi dugc goi 1a ngén ngtr may (Machine Language). Tuy theo CPU ma ngdén ngit
may c6 mot dang nhat dinh, c6 nghia la mdi loai CPU c6 mdt loai ngodn ngtt riéng.

~ Vi du: mot doan chuong trinh ngon ngtr may thudc ho CPU Intel 8006/8088 duoc
biéu dién dudi dang so6 nhi phan 1a mét diy cac byte nhu sau:

10110100 00000010 10000000 11000010 00110010 01010000

Poan chuong trinh trén gom co6 3 1énh c6 chiéu dai 1an luot 1a 2, 3, 1 byte. Chiéu
dai cua 1énh 1a do CPU qui dinh.

Vi la ngon ngir riéng cua may nén chuong trinh viét bang ngdn ngtr thye hién rat
nhanh va chiém it chd trong bd nhd, tuy nhién chuong trinh rat kho viét va rat kho nhd
cac lénh.

6.2. HOP NGU (ASSEMBLY LANGUAGE)
6.2.1. Khai niém

Hop ngit 12 loai ngdn ngir gitp 1ap trinh vién viét chuong trinh dé dang hon thay
cho ngdn ngir may. Hop ngit c6 dang nhu ngén nglr may tirc la mot Iénh hop ngir twong
duong v6i mot 1énh ngdn ngit may (c6 thé cd6 mot 1énh hop ngit twong duong voi nhleu
1énh ngdn ngir may goi 1a 1énh vi mo), nhung khac vdi ngon ngit may & chd thay vi viét
chuong trinh duéi ma may (thuong 1a dang nhi phan), nguoi ta dung mot sé ky hiéu
twong trung cho dé nho.

Vi du: Lénh hop ngir: MOV AH, 2
Tuong duong véi Iénh sau ctia CPU Intel 8086/8088 dudi dang ma may: 10110100

Hop ngir duoc goi la ngdn ngir cap thap bdi vi nd sat voi ngdn ngit may theo cau
triic va chirc ning. Moi mot 1énh hop ngir twong ing voi mot 1énh ngdn nglr may (twong
quan mot — mot). Nguoc lai, moi mot 1énh cua ngon ngir cap cao — High Level Language
(Pascal, Basic, C, C++, ...) twong ng v6i nhiéu 1énh ma may.

ASM —p ML
HLL ASM C—- ML
ASM Al ML

Hinh 6.1. Phdt sinh ngdn ngit mdy béi cdc chwong trinh hop ngit va ngén ngit cdp cao
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6.2.2. Trinh hop dich (Assembler)

Do méy khong thé hiéu dugc chuong trinh viét bang hop ngir nén phai qua giai doan
dé dich chuong trinh tir hop ngir ra ngén ngtr may. Chuong trinh lam nhiém vy dich cac
chuong trinh Vlet bang hop ngir ra ngén ngr may goi 1a trinh hop dich (Assembler).
Chuong trinh viét bing hop ngit goi 1a chuong trinh ngudn va chuong trinh dudi dang
ngdn ngtr may dugc dich tir chuong trinh nguon goi 1a chuong trinh dich.

Chuong trinh Hop dich Chuong trinh ngén
nguodn hop nglr || > nglr may
(plain text, .asm) (nhi phan)

Turbo Assembler, h

Microsoft Assembler,
Netwide Assembler,... )

Text editor, IDE .EXE, .COM, ...

6.3. UNG DUNG CUA HOQP NGU
Hop ngtr ¢ sy twong tmg truc tiép v6i ngdn ngit may nén viét chuong trinh bang
hop ngtr c6 nhitng wu diém sau:

- Téc do: chuong trinh viét bang hop ngit ludn dat tbc d6 cao nhat do duogc
vi€t rat sat phan ciing may ma no thyc hién.’

- Tiét kiém bd nhd: chuong trinh hop ngit rat nho gon do rat it c6 cac 1énh du
thira va nguoi lap trinh kiém sodt tryc ti€p dir li¢u trong bd nhd.

- Kha ning: 1ap trinh bang hop ngit cho phép ta kiém soét truc tiép phan ctng
may tinh do d6 khong gép phai nhiing giéi han thuong gép trong ngoén ngir
cap cao khi str dung phan cting.

- Ngoai ra 13p trinh bang hop ngir gitip ta tim hiéu sau thém vé kién trac may

tinh, hé diéu hanh, cac thiét bi phan cung. Diéu nay gitip ich cho ta rat nhidu
khi viét chuong trinh, ngay ca khi viét bang ngon ngit cap cao.

Tuy nhién, ngay nay rat kho thiy cac chuong trinh dugc viét hoan toan bang hop
ngtr. Biéu d6 xuat phat tir nhitng nguyén nhan sau:

- Hop ngir rat kho hoc, rat khé dé doc va hiéu mot chwong trinh hop ngit.

- Hop ngir doi hoi phai tép trung chi y vao tung chi tiét nho. Do d6 phai mat
qua nhiéu thoi gian dé viét va bao tri chuong trinh.

Trang 78 Khoa Cong ngh¢ thong tin



TONG QUAN VE LAP TRINH HOP NGU' 6.4. Cdc kiéu dir liéu

- Hop ngir phu thuge vao nén phan ciing ma no6 thyc hién do d6 mot chuong
trinh hop ngir viét trén hé phan cing nay khong thé dem sang thuc hién trén
mot hé phan cung khac.

- Téc do may tinh va dung luong bo nhé hién nay rat cao cing véi su phat
trién cua cac chuong trinh dich (compiler), cai tién cac giai thuat cho phép
cac chuong trinh c6 thé chay nhanh va sinh m3 may hiéu qua ma khong can
thiét phai st dung hop ngi.

Thay vao do, hop ngir thuong duge dung dé t6i wu hoa mot sé doan nhét dinh cua
cac trinh tng dung dé ting toc va dé truy cap phan cung may tinh (dudi dang cac chuong
trinh con). Hop ngit ciing duoc dung khi viét cac chuwong trinh trong hé théng nhiing
(embedded system) — 1a nhitng chwong trinh luu trir trong cac chip ROM cua cac thiét
bi phan cting, hodc duoc dung dé viét cac chuong trinh diéu khién thiét bi (device driver)
cua h¢ diéu hanh.

6.4. CAC KIEU DU LIEU

Muc dich chinh cua may tinh 1a luu trit, truy tim va xtr 1y dir 1liéu. Do do ta s€ khao
sat cach thirc may tinh luu trir dir liéu trong bd nhd.

6.4.1. S6 hoc

w Héu hNét cac hé thépg may tinh hi¢n nay d,éu khong sur dung he théng s thap phan
dé bicu dién cac con s6. Thay vao do6 la h¢ thong s6 nhi phéan (binary), trong h¢ thong
nay moi ky s6 chi cé thé 1a 0 hay 1, tuong ting v&i trang thai on/off cua mach dién tir.

Ghi cha:
- Trong hop ngit, dé biéu dién hang s6 ¢ hé 2, 16 ta ghi gid tri kém theo ky tur
b/B, h/H). Vi du: 11001010b, 3Fh
- Néu hing hé 16 bit dau bang ky tu thi phai thém 0 vao trude. Vi du: OF8H
Bit
Biéu dién mot ky sé nhi phan 0 hodc 1.
Byte

C6 chiéu dai Ia 8 bit, cac bit dugc danh s6 tir 0 dén 7 tir phai sang trai, bit 7 12 bit
cao, bit 0 1a bit thap, dung dé bieu dién:

- Mot s6 nguyén khong diu c6 gid tri tir 0 dén 255 (nhi phan khong dau).

- Mot s6 nguyén c6 diu cé gia tri tir -128 dén 127 (nhj phan c6 diu theo kiéu
bu hai).

Bit cao Bit thap
Word

~ C6 chicu dai 16 bit, cac bit dugc danh so tir 0 dén 15, bit 15 14 bit cao, bit 0 1a bit
thap, byte bén phai goi 1a byte thap, byte bén trai goi 1a byte cao dung dé biu dién:

- Mot s6 nguyén khong dau co gid tri tir 0 dén 65535.
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- Mot s6 nguyén c6 dau cé gia tri tir -32768 dén +32767.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Byte cao Byte thip

Khi luu trit trong bd nhé, byte thip s& luu ¢ dia chi thip, byte cao dugc luu & dja
chi cao.

Vi du: word 4C5B dugc Iuu trong bo nhd tai dia chi bt dau 12 m nhu sau: byte thép
5B duoc luu tai 6 nhd m, byte cao 4C duoc Iuu tai 6 nhéd m+1.

Dia chi Eyte
m+2 XX
m+1 4C
m SB

Double Word

, Co qhiéu dai 32 bit, ce}c bit duwoc danh s tu 0 dén 31, bao gépl 2 word 16 bit. Word
thap chiém cac bit tir 0 dén 15, word cao chi€ém cac bit tir 16 dén 31. Double word c6
thé chira mét s6 nguyén co6 dau tur -2147483648 den 2147483647 hoac mot s6 nguyén
khong dau tir 0 dén 4294967295.

S6 BCD khéng nén (Binary — Coded Decimal unpacked)

Go6m nhiéu byte, mdi byte biéu dién mot ky s6 thap phan.

Vidu: ,sfr) 1234 thap phan luu trong bo nho theo dang BCD khong nen s& chiém 4
byte lién ti€p nhau c6 gid tri lan lugt 1a 1, 2, 3, 4.

S6 BCD nén (Binary — Coded Decimal packed)

Gom nhiéu byte, mdi byte biéu dién hai ky s6 thap phan, moi 4 bit (nible) biéu dién
mot ky so thap phan.

~ Vidu: s6 1234 thap phén luu trong bo nhé theo dang BCD nén sé& chiém 2 byte lién
tiép nhau co gia tri nhu sau:

0001 0010 0011 0100
6.4.2. Ky tw
Céc may tinh chi luu trit cac s0 nhj phan, do d6 dé luu trit cac ky tu may tinh phai
st dung mot lugc d6 ma hoa ky tu phién dich cac ky tu thanh cac con s6 va nguogc lai.

Bing ma dugc sir dung pho bién nhit cua cac may tinh tén 1a ASCII (American Standard
Code for Information Interchange). Trong bang ma ASCII, moi ky tu chiém 1 byte va
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duogc gan mét tri sb duy nhét, ké ca cac ky tu diéu khién dung khi in hodc truyén dir liéu
gilra cdc may tinh.
Vidu: cac ky tu A, B, a trong bang ma ASCII c6 céc tri s6 1an luot 1a 65, 66, 97

Mot chudi ky tu 1a mot ddy cac byte lién tiép, mdi byte chira ma ASCII bicu dién
cho mot ky tu trong chuoi. Chudi dugc luu trong bo nho tur dia chi thap dén dia chi cao.

Hang chudi ndm giita hai ddu nhdy don hay nhay kép.
Vi dy: chudi ky tu “Aba” Iuu trong bd nhd gdm 3 byte lién tiép nhau nhu sau:

65| 66 | 97

6.4.3.Chu y

Trong linh vuc lap trinh ngdn ngit cép cao, ta ¢ khuynh hudéng xem dir liéu va ma
1énh 14 khac nhau. Tuy nhién, vé mat vat 1y, ca hai déu la nhitng chudi bit nhi phéan trong
bd nhé. Vi du: chudi bit 010000110101110010001001 cé thé 1a 3 byte biéu dién cho
mot chudi, 3 byte nhd biéu dién cho 3 sé nguyén hoic ciing c6 thé 1 3 byte ma ctia mot
1énh may.

Mit khac, trong hop ngit su phan biét giita cac kiéu dit liéu cling chi co tinh tuong
d6i. Vi du: mot chudi bit 1010001100010010 cé thé xem 1a byte thap va byte cao cua 1
word, 2 byte $6 nguyén riéng 1¢, hodc la mot chudi 2 ky tu.

May tinh khong thé tu phan biét dugc nhiing trudng hop trén. Do d6 khi 1ap trinh
hop ngir, trach nhiém cua lap trinh vién 1a phai gitr tach biét dugc ma va dir liéu dong
thot klem soat duoc dir liéu trong bo nhd - day 1a phan viéc da duoc cac ngdn ngir 1ap
trinh cap cao tu thuc hién.

CAU HOI ON TAP VA BAI TAP

1. Neéu hai kiéu chuong trinh hodc img dung thich hgp v&1 hgp ngir hon so véi

ngon ngtr cap cao.

2. Cho biét y nghia ciia mbi quan hé mdt — nhiéu khi so sanh ngdn ngit cip cao

v6oi ngdn nglt may.
Tai sao viéc tim hiéu hé diéu hanh lai quan trong khi ta nghién ctru vé hop ngir?

Tinh ning kiém tra dir liéu té ra manh hon trong hop ngit hay trong ngon ngir
cap cao?

5. Co6 phai chuong trinh viét trén bo xUr 1y Intel 8086/8088 déu chay dugc trén céc
bo xu ly 386, 486, Pentium va nguogc lai? Tai sao?

6. Tai sao hop ngir khong dugc dung khi viét cac tmg dung 16n?

7. Thuc hién chuyén ddi sb nguyén gilta cac co h¢ thap phan, nhi phan, thap luc
phan.

8. Sir dung ngdn ngir cap cao (Pascal, C, ...) viét cic chuong trinh chuyén déi s6
gitra cac co h¢ thap phan, nhi phan, thap luc phan.

9. Thuc hién cac phép tinh co ban (cong, trir) & h¢ nhi phan, thap luc phan.

10. Tinh sb luong bit nhi phan can thiét dé biéu dién mot sé nguyén.
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Chuong 7
TO CHUC BO XU LY INTEL 8086/8088

7.1. TO CHUC BQ NHO

~ B0 nh¢ chinh ciia 8086/8088 1a mot day cac byte lién tiép nhau dwoc dénh s tir 0
dén 20%°-1 (00000h dén FFFFFh). So thtr tu d6 goi 1a dia chi (dai 20 bit) va tong cong
bo nhd c6 1IMB.

bpé tan dung b nhé va thudn g1 trong xtr 1y, nguoi ta chia bd nhd thanh timg doan
(segment), mdi doan bt dau tir dia chi chia hét cho 16 va co chiéu dai tdi da 64KB. Lic
doé vi tri mot byte trong bd nhd duge xac dinh bﬁng mot segment:offset (goi 1a dia chi
tuong ddi, vi tri thue trong bd nhd goi 1a dia chi tuyét déi). Segment va offset 1a mot s6
nhi phan 16 bit c6 tri tir 0 dén FFFFh.

i Nhu vay dia chi cia mot 6 nhé bat ky trong bo nhd 1MB dugc xac dinh bﬁng cac
to hop dia chi 16 bit dia chi segment va 16 bit dia chi offset.

Dia chi vat ly
La dai lugng co chiéu dai 20 bit xac dinh vi tri cia mot 6 nhé trong 1MB b0 nho.
Dia chi logic

Gom 2 phan, mdi phan c6 chiéu dai 16 bit 1an lugt biéu dién dia chi segment va
offset cia mgt 6 nh¢. Ky hi¢u:

Segment : Offset

Vi du: véi dia chi vat Iy FFFFEh ta co thé dinh vi theo dia chi logic 1a FOOO:FFFEh
hoac FFFF:000Eh

Nguoi l4p trinh chi ¢6 thé truy xudt cic 6 nhd thong qua dia chi logic, con dia chi
vat 1y chi danh riéng cho CPU st dung.

Cich chuyén tir dia chi logic sang dia chi vat ly
Bang cach dich dia chi segment sang trai 4 bit rdi cong véi dia chi offset.
Vi du: ta c6 dia chi logic 1134:1032h thi dia chi vat ly la:

1134h dich trai 4 bit = 11340h

11340h + 1032h - 12372h

Mot 6 nho chi co duy nhat mot dja chi vat 1y, nhung ta co thé dung nhiéu dia chi
logic khéac nhau dé dinh vi cung mdt 6 nhé.

Vi du: hai dia chi logic sau:

35B7:1000h

36B7:0000h

- Biéu thi cing mot dia chi vat Iy 36B70h
Sw phan b cic doan trong b nhé

Céc doan bo nho co thé chong 1€n nhau, c6 thé ndi ti€p nhau, c¢6 thé tach ro1 nhau.
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Viéc phén bo nh¢ thanh ting doan lam cho viée t6 chirc chwong trinh va dir liéu

kha mém déo. Chuong trinh khong can phai viét nhu mot day lién tuc céc chi thi
(instruction) va dir liéu ma c6 thé 1a cac don thé (module) gom ma va dir lidu.

Dir lidu ciing c6 thé t6 chirc thanh cic cdu trac dir liéu khac nhau: dit liéu dung
riéng, dir liéu dung chung voi1 cac chuong trinh khac trong hé thong. Mo6i don thé ma va
dir liéu nay co6 thé co kich thude khac nhau.

7.2. TO CHUC THANH GHI

Thanh ghi (register) 1a noi dir liéu bén trong CPU tuy theo d6 dai 8 bit hay 16 bit va
tly theo chirc ning khi d6 thanh ghi duoc dung dé chira dit liéu sé thao tac hoidc két qua
cac phép tinh hodc cac dia chi dung dé dinh vi 6 nhé khi can thiét. Co tat ca 14 thanh
ghi, mdi thanh ghi dai 16 bit chia thanh 5 nhom:

7.2.1. Nhom thanh ghi doan (segment register)

Gom 4 thanh ghi: doan ma CS, doan dir liéu DS, doan bo sung ES va doan stack
SS. D6 1a nhitng thanh ghi chtra dia chi segment cua cac 6 nhd khi can truy xuat.
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CS
DS
SS
ES

Thanh ghi doan ma CS (Code Segment): Luu dia chi segment chira chuong trinh
ngon nglt may dang thyc thi.

Thanh ghi doan dir li€éu DS (Data Sengment): Luu dia chi segment cua doan dir
liéu trong chuong trinh.

Thanh ghi doan b6 sung ES (Extra Segmnent): Luu dia chi segment ctia doan dir
liéu bo sung.

Thanh ghi doan Stack SS (Strack Segment): Luu dia chi segment ctia doan stack.

Bén thanh ghi nay cé thé truy xuét dit liéu trén bdn doan khac nhau va mot chuong
trinh chi c¢6 thé sir dung cung mot lac toi da bon doan

Trén CPU 80386 con c¢6 hai thanh ghi chirc nang tuwong tu nhu ES 1a FS va GS.
7.2.2. Nhom thanh ghi da dung (general segister)

Go6m bdn thanh ghi AX, BX, CX, DX. Cac thanh ghi nay c6 thé xem nhu mot thanh
ghi 16 bit hodc hai thanh ghi mdi thanh ghi 8 bit

Déi véi CPU 80386 cac thanh ghi da dung c6 thé kéo dai dén 32 bit tao thanh thanh
ghi EAX, EBX, ECX, EDX.
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