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LOINOI DAU

Giao trin]l:lk?gr? %rtﬁ%dmgy tlll’T]‘lD uc,% lb}i%ln-g)glp %HF lg??iéu giang day cua cic
giang vien va 18URBTAALE doahTaass i iRie vy Lhe WAEERM Dien wir vién thong cta
Trudong Pai hoc Cong nghe¢ GTV

Gido trinh Kién tric mdy
kién triic mdy tinh; hé théng pha
loai bd nhd ngoai va céc thiét bi
bay chuong:

8u cau, muc tiéu dao tao ciia Nha truong.

cap cho sinh vién cdc kién thic co sé coa
bd nhd, bd nhd trong, bd nhd cache va cac
01 dung cua gido trinh dugc bién soan thanh

Chwong 1: Trinh bay lich str phdt trién ciia mdy tinh, ciing nhu cac tinh nang
méi ciia may tinh trong timg giai doan; cdc thanh phan co ban ctia mdy tinh.

Chwong 2: Trinh bay cac phuong phép bién d6i co ban cta hé théng sb; cich
biéu dién thong tin trong may tinh.

Chwong 3: Gi6i thiéu ciu tric cia bo xir 1y trung tdm: t6 chuc, chirc ning va
nguyén ly hoat dong cta cdc bd phéan bén trong bg xtr Iy nhu bo tinh todn logic sb hoc,
bo diéu khién, tap cic thanh ghi. Gidi thiéu ngén ngir 14p trinh va chuong trinh dich.

Chuong 4: Giébi thiéu bd diéu khién tao ra sy van chuyén tin hiéu bén trong bd
xtr 1y nham thyc hién tap 1énh twong tng véi kién tric phan mém da dé ra. Mo ta dién
tién thi hanh mot 1énh ma mdy, day la co so dé hiéu duoc cac hoat dong xir Iy 1énh trong
may tinh.

Chwong 5: Chuong nay gidi thidu chirc nang va nguyén ly hoat dong cia cic cap
bd nhé mdy tinh: bd nhd cache: nguyén 1y van hanh, phan loai cdc muac, danh gid hiéu
qua hoat dong; va nguyén ly van hanh ctia bd nhé do.

Chwong 6: Hé théng chuyén dir lidu gitta mdy tinh va thiét bi ngoai vi, cdc
phuong phap trao d6i dit liéu va cdc cach ghép nbi vai thiét bi ngoai vi.

Chwong 7: Gi6i thiéu chung vé cau tric cia hé théng truyén dir liéu, cac phuong
phap trao doi dit liéu song song, ndi tiép, gitra may tinh va thiét bi ngoai vi. )

Giéo trinh dugc bién soan dua trén kinh nghiém giang day moén hoc Kién tric
mdy tinh tai Pai hoc Céng nghé GTVT cua nhém bién soan. Tai liéu c6 thé duoc sir
dung lam tai liéu hoc tap, tham khao cho sinh vién hé dai hoc va cao déng nganh dién tur
vién thong va cong nghé thong tin.

Phén cong bién soan gi4o trinh nhu sau: TS. D4 Quang Hung bién soan ly thuyét
va bai tap Chuong 1 va Chuong 2; KS. Pham Truong Giang bién soan Iy thuyét va bai
tap Chuong 4, Chuong 5 va Chuong 6; ThS. Bui Hai Dang bién soan 1y thuyét va bai
tap Chuong 3 va Chuong 7. Gido trinh duoc bién soan 1an dau nén khé tranh khoi
nhirng thiéu sét. Nhém bién soan rat mong nhén duoc cic gép ¥, ciing nhu y kién vé
viéc cap nhat, hoan thién ndi dung cta gido trinh.

Nhom bién soan
Ha Noi, thang 2 nam 2017
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Chuong 1
GIDTFR BB CHY PO FEAHENORIICIMAY TINH
Trang bf{Cnarans te;ExoNersionén Ramoys timWakianawk)y mdy tinh: Cdc khdi

niém, cdc thanh phdn co ban, ph cua mdy tinh va lich su phdt trién cua mdy

tinh.

1.1. CAC KHAI NIEM VA NG CO BAN

1.1.1. Mé dau
Kién trdic mady tinh 1a khoa hoc vé viéc lua chon va két ndi céc thanh phén phén

climg dé tao ra cac may tinh dat dugc cdc yéu cau vé chirc nang (functionality), hiéu
nang (performance) va gia thanh (cost). Yéu cdu chirc nang doi hoi may tinh phai c6
thém nhiéu tinh nang phong pht va hiru ich; yéu cau hiéu ning doi hoi mdy tinh phai
dat toc do xir Iy cao hon va yéu cau gia thanh doi hoi may tinh phai cang ngay cang ré
hon. Pé dat dugc ca ba yéu cau vé chirc niang, hiéu ning va gia thanh 1a rat khé khan.
Tuy nhién, nhd ¢6 sy phét trién rdt manh mé& cta cong nghé vi xir 1y, cdc mdy tinh
ngay nay c6 tinh ning phong phi, nhanh hon va ré hon so véi mdy tinh céc thé hé
trudc.
1.1.2. Khai niém may tinh
May tinh (computer) 12 mot thiét bi dién tir hoat dong dudi su diéu khién cua

cac chi thi dugc luu trit trong bd nhd. N6 thuc hién céc cong viée sau:

- Nhan thong tin dau vao

- Xu ly thong tin theo chuong trinh dugc Iuu trong bd nhé

- Dua thong tin ra

May tinh hoat dong theo chuong trinh.

Cac thiét bi vao Bo xit Iy trung tam :> Cac thiét bi ra

—N
' (Output Devices)

(Input Devices) (Central Processing Unit)

11

B6 nh¢ chinh (Main Memory)

Hinh 1.1. M6 hinh may tinh co ban



1.1.3. Kién triic may tinh va ciu triic may tinh

- Kien s Eld Y PO ARICEDY pelude tih cva i he
thong ma ngudidp tiph SRV s, PG IE0S Ll avyet dinh true tiep
dén viéc thuc thi mot chuong trinh tinh toan, xir ly dir liéu

- Cau truc may tinh (struct en ciiu ve cac thanh phan chirc niang va su

két ndi gitra chiing dé tao nén mot , nham thuyc hién chirc nang va tinh toan ky
thuét cta kién trac.

Nhitng thudc tinh lién quan dén kién triic bao gdm tap 1énh co ban ma CPU c6
thé thyc hién, sd bit dugc st dung dé biéu dién cdc loai dit liéu khac nhau, co ché
nhap/xudt dit liéu va cdc k¥ thuat dénh dia chi 6 nhd,...Ciu triic mdy tinh lai bao gdm
céc thudc tinh k§ thuat ma ngudi lap trinh khong nhan biét duge nhu cac tin hiéu diéu
khién, giao dién giita mdy tinh va thiét bi ngoai vi, cong nghé xiy dung bo nhé. ..

Vi du viéc quyét dinh mdy tinh cé can mot 1énh co ban dé thuc hién phép nhan
hay khong la vAn dé vé kién tric. Con thé hién 1énh nhan b%lng cac don vi vat 1y cu thé
nao (chang han, mot don vi thudc phan cimg dac biét, hay thuc hién 13p nhiéu phép
cong) lai 1a van dé vé cAu tric. Pé 1am vi du minh hoa su khéc biét do ta c¢6 thé xem
cdc mdy tinh ¢ Trung tim nghién ciru nao d6. Cac may tinh nay cé thé c6 kién tric rat
gidng nhau theo quan diém cia nguoi 1ap trinh. Chiing ¢6 ciing sd thanh ghi (tirc 1a
thiét bi luu trir tam thoi), cé cung mot tap 1énh co ban va dang céic todn hang dugc nap
vao bod nhé giéng nhau. Tuy nhién cic hé thdng nay khdc nhau vé mat cdu tric: sd bd
vi xir 1y khdc nhau, kich thudc bd nhé ciia ching ciing khac han nhau, cach thic dir
liéu dugc truyén tir bd nhd dén bo vi xtr 1y ciing khong gidng nhau. Kién triic may tinh
thuong duoc tmg dung trong khoang thoi gian dai, hang chuc nam; trong khi cau tric
thuong thay doi ciing v6i su phat trién cua cong nghé. Trén cing mot kién tric, céc
hang ché tao may tinh c6 thé dua ra nhiéu loai may tinh khac nhau vé cu tric, do d6
cac dac trung vé hidu suét, gid thanh ciing khac nhau. Cac san pham ctia IBM 12 mot vi
du dién hinh. Kién trdc mdy tinh ciia IBM van con dugc tng dung cho t&i ngly nay va
la ngon co cua thuong hiéu IBM. Trong linh vuc may PC, nguoi ta thuong khong phan
biét 16 rang gitra kién trdc va cdu trdc vi su khéc biét giira hai khdi niém nay da it
ngan dang ké. Su phit trién ctia cong nghé khong chi tic dong 1én cdu tric ma con tao
diéu kién phat trién cdc kién tric manh hon va nhiéu tinh nang hon; va do d6 tac dong
qua lai giita kién tric va cdu triic thuong xuyén hon [3,4].
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1.2. CAC THANH PHAN CO BAN CUA MAY TiNH
DE dam tpig b AFERE B P DFATHINC P frrigoe cdc may vi tinh cd
nhan vé co béndﬁ)giélag Yo \@Jhéﬁb&%ﬁ%% ﬁéél‘grggelqhgpg)cﬁa mady vi tinh nhu

sau:

NG CAP NANG LUQNG

A A A ¢ ¢ Y
A CAC
SR CAC R .
BOXU || Lo BO CAC -
LY ¢ NHO BO . CHUOT ) X
TRUNG NHO GHI/ NHG | | MODEM BAN MAY MAY MAN
X CO t PHIM . IN HINH
TAM PINH POC NGOAI TINH
(CPU) (ROM) (RAM)

y y y y

CAC KENH PIA CHI, KENH DU LIEU VA PIEU KHIEN

Hinh 1.2. Céu tric chung cia may vi tinh
1.2.1. B$ nguon

1.2.1.1. Nguén cdp dién cho mdy lén

Bo ngudn c6 chirc nang chuyén dién xoay chiéu AC 110 — 220V thanh dién mot
chiéu DC dé cung cép cho cdc mach dién tir bén trong mdy, ciing nhu cic bd phan
ngoai vi.

Ngudn dién 1a diéu kién co ban cho cdc mdy tinh hoat dong nén mot bd ngudn
hoat dong 6n dinh va cung cip du cong suét rit quan trong dbi véi mot mdy vi tinh céd
nhan. Tuy theo chiing loai cau hinh, mdi mdy vi tinh c4 nhan can mot cong suat khac
nhau.

Vi du: Laptop cong suat 60 — 80W; dé ban: 200W- 400W.

pé mdy tinh lam viéc t6t thi bd ngué)n can phai 6n dinh, 1am nguoi t6t, hiéu suét
cao va phai c6 kha nang mo rong. Bo ngudn cung cip cho ban mach chinh va céc thiét
bi ngoai vi nhiing dién thé: + 5V; + 12V: + 3,3V; OV. Ngay nay, c6 nhiéu bo nguén
v6i cong nghé méi nhat va chat lugng tot nhat dién hinh nhu: Corsair, Seasonic,
Superflower....

B6 ngudn dugc chia theo nguyén tic hoat dong thanh 2 loai:



Bo nguo”‘n tuyén tinh: Gom mot bién thé dé ha dién dp, mOt mach nan dong
(Ding 4 Diode Pingteétedh it RIIhiAG tio Go pigh Figaedién thé ( C6 thé doi
12V - 5V ). Douhdupgaérto Ry Veiniogiai Refing ethavaierigikyong va hao ton dién

nang nén ngay nay gan nhu khon i trong vi tinh ¢4 nhan.

Bé on dp ngdt: La bd ngu > va hiéu suét cao. Nang luong dién dugc
diéu tiét theo nguyén tic dong —
1.2.1.2. Nguén pin cho mdy tinh xdch tay

Thé hé dau tién bd ngudn danh cho mdy tinh xdch tay 1a pin NiCad (Nickel
Cadmium). Thé hé sau ciia né 1a pin NiMH (Nickel Metal Hybride).

Nam 1998, trén thi trudng xuat hién thém pin Li — Ion (Lithium Ion). Pin Li —
Ion c6 thoi gian 1am viéc 1au hon pin NiMH (Khoang 3 tiéng lam viéc lién tuc), nhe
hon va khong can xa hét trude khi nap. Nhuoc diém duy nhit cia loai pin nay 12 s& tu
xa hét dién néu nhu khéng duogc str dung trong thoi gian dai.

Chinh vi 1y do trén nén t&i ndm 1999, da xuat hién loai pin méi Li — polymer.
Pin nay c6 mat do dién tich cao hon nhiéu Li- Ton. Thay vi ding dién moéi long, pin
dung dién moi dang gom hay rin ghép giira cac dién cuc. Pin ¢6 cdu tric 16p duoc sir
dung rong rai tr nam 2000 cho téi ngay nay [6].

1.2.2. Ban mach chinh

Ban mach chinh (Main Board) chtta dung nhiing linh kién dién tir va nhitng chi
tiét quan trong nhét cia méy vi tinh c4 nhan nhu: Bo vi xtr Iy CPU (Central Processing
Unit), h¢ théng bus va cdc vi mach hd tro. Vi vdy, ban mach chinh can phai: nhé gon,
6n dinh v&i nhidu bén ngoai va an toan vé dién.

1.2.2.1. Bj xvt ly trung tdm (CPU- Central Processing Unit)

Trung tdm dau ndo cia mdy vi tinh 12 bo xir 1y trung tdm, né ¢ nhiém vu quan
ly diéu hanh va phan phdi cédc tai nguyén ciia hé thdng téi cdc thiét bj 1am viéc khic
trong hé théng mdy vi tinh. Trong sudt qud trinh 1am viéc cia mdy vi tinh, né thong
qua cac kénh diéu khién, kénh dia chi va kénh dir liéu, tién hanh tat ca cic phép gia
cong va xu ly thong tin, cdc tin hiéu diéu khién déu duoc thyc hién va diéu phdi trong
bd xir Iy trung tam.

Trong qua trinh lam viéc cua bd xur ly trung tdm, nd can cu vao 1énh nhan
duoc, sau dé s€ phét ra tin hiéu diéu khién dua dén cic thiét bi khac dé yéu cau ching
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hoat dong, chi cho chiing biét phai iy tai nguyén ¢ bd phén nao, dia chi ndo va chi ra
huong truyén thfhegiedkeddy: BB Fokii¢i-d0 o pIREdE trung tim quyét dinh
kha nang va té‘(@ﬁgﬂ%&lmtﬁﬂ%sion to Remove the Watermark)

1.2.2.2. B nhé cé dinh (R ead Only Memory)

ROM chira thong tin cb di ¢ phép doc ra tir no, do 1a thong tin chuong

trinh khoi dong may, chuong tri U may, chuong trinh bién dich ngdn ngi.
Noi dung ctia ROM sé& khong thay doi khi bi mat dién. Thong tin ghi nhé & trong bd
nhé ROM thudng duoc nap san tir khi san xudt. Ngoai ra dé thuan tién cho ngudi sur
dung, thiét ké, xdy dung hé thong chuyén ding ngudi ta con st dung céc loai EPROM,
PROM (cédc loai bd nh¢ kiéu nay c6 thé ghi lai bang thiét bi déc biét).

1.2.2.3. By nho ghi/doc (RAM- Random Access Memory)

B6 nhé ghi/doc (RAM) c6 thé truy xuat dit liéu mot cach ngiu nhién, ching ta
c6 thé ghi vio RAM, hoic doc dit liéu ra tir RAM. Bat ky thoi diém nao bd xir Iy trung
tAm c6 yéu cau trao doi thong tin thi bd nhé ghi/doc (RAM) déu phai dép ung. Ching
thuong duge st dung dé ghi nhd tam thoi dir liéu trong sudt qud trinh hoat dong gia
cong, xur ly thong tin cia mdy tinh.

C4c bo nhd ghi/doc thuong c6 hai loai do 1a RAM dong (DRAM) va RAM tinh
(SRAM).

RAM tinh dugc ciu tao tir cic vi mach nhé, xdy dung trén cac TRIGO (flip-
flop). Néu chiing ta lién tuc duy tri ngudn cung cap thi ndi dung trong RAM tinh dugc
bao toan, thao tac trao doi thong tin véi RAM tinh don gian hon, tbc do truy cAp nhanh
hon, nhung dung lrong so véi RAM dong nho hon khi chiing cling thé tich.

Nguyén tac luu trit s6 liu & bo nhé RAM dong gidng nhu nguyén tic luu trix
nang lugng (dién 4p) cua tu dién. Mdi bit nhé trong RAM dong tuong ng véi mot tu
dién. Nhu vay theo thoi gian thi nang luong luu trit & trong RAM dong s€ bi suy giam,
dan dén hién tuong mat dir liéu trong qud trinh 1am viéc, dé dam bao duy tri dir lidu
trong bd nhd hé thdéng mdy tinh phai lién tuc thyc hién thao tac 1am tuoi bd nhd.

Qua trinh 1am tuoi by nhé RAM dong thuong thuc hién theo chu ky tir 2 dén 3
gidy, tic la cr 2 hodc 3 gidy tai cac vi tri dit 1liéu cia b nhd DRAM c6é muc 16gic 1
mdy tinh phai tién hanh nap s6 liéu lai 1 1an.

1.2.2.4. Cdac by nho ngoai



- Ngoai cic h¢ théng luu trir dit liéu bén trong nhu ROM, RAM, cac hé mdy vi
tinh con str dunPydg tdetieich gy DU ANEhir€ Gip yoiirusedich ting dung lugng
nhé cho h¢ thiupghaadis ProngititostoRensantkdditoriing)thoi dé sir dung cdc

thong tin d6 chuyén sang cic hé i tinh khéc, cling nhu dé cap nhat cic chuong

trinh diéu hanh, cac chuong trinh ... Cac b nhé ngoai thuong dugc sir dung

hién nay d6 1a cac hé thong dia ct 3m, dia quang, USB,...

- Vé nguyén tic thi hé mdy vi tinh quan 1y cdc hé théng nhé ngoai thong qua
céc cong vao/ra gibng nhu cac thiét bi ngoai vi, chiing ciing duoc dia chi hod va quan
1y chit ch&. Trong qua trinh 1am viéc véi chiing hé mdy vi tinh s& tién hanh kiém tra dé
bao cho ngudi sir dung biét ching c¢é dugc phdi ghép véi hé théng lam viéc hay
khong.

1.2.3. Céc thiét bi ngoai vi

1.2.3.1. Ban phim (Keyboard)

La thiét bi dua thong tin vao don gian va théng dung nhat ciia mdy vi tinh,
chiing 12 t6 hop ciia cdc cong tic tic thoi. Tin hiéu 16i ra cta cic cong tic dua téi bd
giai ma ban phim, tai d6 ching dugc tao ra cic bd ma tuong ing véi chirc nang ctua
timg phim, chiing chinh 1 ddy cdc con s6 ma nhi phéan cua cdc ky tu, ky hiéu, cdc chir
s6 thap phén, v,..v,.. Cdc bd ma ndy s& dugc dua vao hé may vi tinh dé yéu cu né thyc
hién cic chtrc nang theo y mubn ctia nguoi st dung.

1.2.3.2. Man hinh (Monitor)

Man hinh chinh 12 thiét bi dua thong tin ra. Man hinh ding dé hién thi cdc
thong tin mang ndi dung cia céc s liéu, ciing nhu cac van ban dua vao, hay 1a cac
thong bdo ciia may vi tinh ddi v6i nguoi s dung, trén co sé d6 ngudi st dung danh
gid n6 c6 hoat dong ding hay khong va thuc hién cic thao tic tiép tuc theo yéu cau dé
may tinh tiép tuc hoat dong, hodc thuc hién dung hé théng khi cong viéc thuc hién
xong.

Ngay nay thuong st dung hai loai man hinh co ban.

+ Hién thi bang ng tia dién tir CRT,
+ Tinh thé 16ng (hodc ma tran didt mau).
Str dung man hinh tinh thé 16ng thi hé thong gon, nhe, tiét kiém nang luong va

an toan hon doi véi nguoi st dung.



1.2.3.3. Mady in (Printer)
Pugc stk ache dehiayRbhiad\in ti-Gcopy bl eec biéu do, cac 6 liéu
trén gidy dé sir(@ipgradente Pio MersidicholRémahe th« Water markxhé sir dung cdc mdy

in den trang, mdy in mau tuy theo gu va chat lugng hinh anh can in.

C6 nhiéu loai may in khac ng nguoi ta thuong phan thanh hai loai:

- M4y in tiép xdc: La loai t ky tu, hinh anh bang céch tiép xtc co hoc
ctia cac kim in 1én cac bang muyc dat trén mat gidy in. Loai mdy nay téc do cham,
thuong chi in dugc den trang, do phéan giai thip, gy ra tiéng 6n trong qu4 trinh lam
viéc. Ngay nay loai may in nay it dugc st dung.

- M4y in khong tiép xiic: Loai nay thuc hién in ra cdc ky tu khong can va dap,
do d6 chung khong gay tiéng on khi 1am viéc, chét luong in tt, 46 phan giai cao, tbc
do 1am viéc cao va c¢6 thé in cac hinh anh mau. Thong dung nhét cia loai in khong tiép
xtc la mdy in laze, mdy in phun.

1.2.3.4. Modem va cdc thiét bi ngoai vi khdc

Ngoai céc thiét bi dd néu trén ngudi ta con sir dung thém cdc thiét bi khac. Vi
du nhu: chudt mdy tinh, modem phdi ghép.

Chuot méy tinh thudong duoc két ndi thong qua cong COM, USB gitip cho viéc
diéu hanh may vi tinh dugc thuén tién, nhanh chong hon. Chudt mdy tinh c6 hai loai:
Chudt khong day va chudt cé day, ddi véi chudt c6 day lai ¢6 chudt co va chudt quang.
Con chudt khong day thi thuong 1a chudt quang. Chudt mdy tinh 1a thiét bi chudt cé
thé nbi truc tiép hozc ndi khong day théng qua cong thong tin hdng ngoai.

Modem phéi ghép: D6 1a cac mach dién tir ding dé phdi ghép cdc thiét bi ngoai
vi khac nhau nhu: céc thiét bj xtr Iy 4m thanh, xir 1y hinh anh, céc thiét bi ghép ndi

mang mdy tinh v4i mang internet, mang thong tin,...

1.3. PHAN MEM MAY TiNH

Phan mém mady tinh (Chuong trinh phan mém): La t6 hop céc 1énh trong kién
triic tap 1énh. D6 14 toan bd cac chuong trinh diéu hanh may tinh va cac chuong trinh
ung dung thuc hién céc thuit todn trong qua trinh gia cong va xu ly thong tin.

Cac chuong trinh diéu hanh va cac chuong trinh Gmg dung c6 thé dugc nhap tir

ban phim, dia cimg, dia mém hodc cic thiét bi khac. Chuong trinh dugc luu trit & dang



tap hop cdc bit nhi phan 0 va 1, chuong trinh duoc ghi nh¢ dudi dang ma mdy. Phan
mem nhu 1a linhppp teetidd thy: PDF Anti-Copy Free
Phan méftipgiigdérto thiocHerhiim tocRehéottedthe Wigthimarkn tmg dung.

Phan mém hé thdng (thug goi 12 hé diéu hanh): Bao gdm céc hé thong

chuong trinh phan mém, thuc hié ang diéu hanh hé théng, né gidp cho may

tinh quan 1y, van hanh hé thong, k 61 dong va sua chita cac chuong trinh.
Chuong trinh Ung dung: Pugc xay dung dap ung cho ngudi su dung khai thic
va van hanh mdy tinh theo nhitng muc dich khac nhau.
Ngoai viéc tao ra nhitng phan mém c6 ich con ngudi con tao ra cdc phan mém

c6 hai cho mdy tinh. Nhitng phan mém nhu vay chiing ta goi 12 Virus.

1.4. LICH SU PHAT TRIEN MAY TiNH

Ngudn gdc so khai ciia viéc tinh toan dugc sir dung bang cong cu 1a ban tinh
giy tay, n6 dugc phat minh khoang 3000 nam trudc Coéng nguyén tai thanh phd
Babilon, sau niy hang loat céc cong cu tinh toan khac nhau ra doi. Nhung phai dén thé
ky 17 thi mdy tinh co hoc dau tién c6 thé thuc hién duoc cdc phép tinh cong, trir méi
dugc ché tao thanh cong do phat minh ciia nha bac hoc Pascal ngudi Phap [1,4].

Nam 1930 tai My may tinh dién tir s6 dugc bac hoc Bush dé cap xay dung, dén
nim 1944 & My hang IBM do gido su Aiken chi dao bat dau san xuit mdy tinh hoan
thién.

Ké tir d6 may tinh phat trién manh mé va duoc chia thanh cdc thé hé nhu sau:

+ Mady tinh thé hé 1 (1950 — 1959): La thé hé dung bong dién tir chan khong.
Nam 1946 may tinh dién tir s6 ENIAC dugc xdy dung c6 chtra khoang 18.000 béng
den dién tr, 1500 role, cung véi hang triéu céc linh kién thy dong khic. M4y tinh nay
nang khoang 30 tin, chiém dién tich 200m’, trén mot toa nha v&i khong gian rong 16n
v6i cdc hé thdng 1am mat tiéu thu khd nhiéu ning luong, hiéu suit va kha ning lam
viéc rat thap.

+ M4y tinh thé hé 2 (1959 — 1963): Thé hé ché tao cdc linh bién ban din roi (
Diode, Transistor ). May tinh dau tién cua thé hé nay 1a TX — O ( Transistorized

Experimental Computer O ).



+ M4y tinh thé hé 3 (1964-1974): M4y tinh duoc x4y dung trén cic vi mach c&
nho (SSD) va cPiro@dste didy piFDFhA NG Syyipnidp@eua IBM. Thé he mdy
tinh nay c6 nhifuphude 6P ph¥ansiodéolRehivhe g dhiehsar) dic tinh da chuong

trinh, khong gian dia chi 16n.

+ M4y tinh thé hé 4 (1974 PDE Mady tinh dugc xay dung trén cdc vi mach
cd 1on (LSI) va cuc 16n ( VLSI). d

+ Mady tinh thé hé 5 (2000 dén nay): Ung dung mdy tinh thong minh ctia trf tué
nhan tao véi cong nghé Noron.

Ngay nay v6i su phét trién manh mé& cta cong nghé vi dién tir va cong nghé
ban dan thi cdu trdc cha may tinh ngay cang duoc thu gon, tbc do 1am viéc va kha
nang thao tac dé giai quyét cdc bai toan 16n cang duoc tang 1én. Ké tir nira sau cua thé
ky 20 may tinh dién tir da phat trién qua nhiéu thoi ky va nhiéu giai doan khac nhau
v6i tde do cuc ky nhanh chéng, cAu hinh ngay cang hoan thién va duoc nang cép lién
tuc, két cau ngay cang duoc thu gon va dic biét gia thanh ngay cang giam manh. Pay
chinh 12 thé manh ctia mdy vi tinh 1am cho né dugc (mg dung rong rdi trong nhiéu linh

vuc doi song, kinh t€, xa hoi,...

1.5. KIEN TRUC MAY TiNH VON-NEUMANN

Kién tric mdy tinh von-Neumann dugc John von-Neumann dua ra vao nam

1945. Kién tric may tinh von-Neumann nguyén thuy nhu Hinh 1.3.

Memory

. t v

Arithmetic
<« | Logic Unit

Accumulator

N

Input Output

Control Unit

Hinh 1.3. Kién triic may tinh von-Neumann nguyén thiy
Cédc mdy tinh hién dai ngay nay str dung kién tric mdy tinh von-Neumann cai

tién — con goi la kién tric mady tinh von-Neumann hién dai (Hinh 1.4).



Dbon vi xg ly

trung tam (EP@fected by PDF Anti-Copy Free

AS

Don vi diéu(ﬁpégrzid e to Pro Version to Remove the Watermark)
(CU)
, Bo Céc thiét bi vao,
Don vi 3 hoe - (Mai ra (1/O)
logic (ALU)
Cac thanh ghi

Bus hé théng

Hinh 1.4. Kién tric may tinh von-Neumann hién dai

Kién tric von-Neumann dya trén cdc nguyén 1y sau:

+ Lénh va dit liéu duoc luu trir trong by nhd doc ghi chia sé - mot bd nhé duy
nhét duoc st dung dé luu trir ca 1énh va dir liéu,

+ B nhé dugc danh dia chi theo vung, khong phu thudc vao ndi dung né luu
trr va.

+ Céc 1énh cua mdt chuong trinh dugc thuc hién tuén tu.

Qua trinh thuc hién Iénh dugc chia thanh 3 giai doan (stages) chinh:

+ CPU doc (fetch) Iénh tir bo nho.

+ CPU giai ma va thuc hién 1énh; néu 1énh yéu cau dir liéu, CPU doc dir liéu tix
bd nhd.

+ CPU ghi két qua thyuc hién 1énh vao bd nhé (néu c6).

1.6. KIEN TRUC MAY TiNH HAVARD

Kién tric mdy tinh Harvard 1a mot kién tric nhu Hinh 1.5. Kién triic mdy tinh
Harvard c¢6 bd nhd trong gém hai thanh phan: Bo nh¢ luu chuong trinh (Program
Memory) va B nhé Iuu dir liéu (Data Memory). Hai hé théng bus riéng dugc stir dung
dé két néi CPU véi bo nhé luu chuong trinh va bd nhé luu dir liéu. Mdi hé thdng bus
déu c6 day du ba thanh phan dé truyén din céc tin hiéu dia chi, dir liéu va diéu khién.
Mady tinh dya trén kién tric Harvard c6 kha nang dat dugc tde do xir Iy cao hon may
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tinh dya trén kién tric von-Neumann do kién tric Harvard hd trg hai hé théng bus doc
lap voi bing thig drre ke Ny RDFEOAG bii @ojppdbredoc 14p. he thong nho
trong kién tric(blssvasd hopEe Wikitunl éalr érpvaliip Waebsidakymot thoi diem, gidp

giam xung dot truy nhap bd nhg

(pipeline).
14- Data 8-bit:
bi}s
s> </ >  Data
-« /> CPU <«» Memory
Program Memory |Address 12- Address 9-
bits bits
Hinh 1.5. Kién triic may tinh Havard
1.7. PINH LUAT MOORE

biét khi CPU st dung k¥ thuat duong 6ng

Dinh luat Moore dugc xay dung bdi Gordon Moore - mgt trong nhiing sang 1ap

vién cuia tap doan san xuat chip mdy tinh nbi tiéng Intel. TUr nam 1965, G. Moore da

dua ra du doan: Kha nang ciia mdy tinh s& tang 1én gp do6i sau 18 thang véi gid thanh

la nhu nhau.
Moore's Law
Process Technology (pm)
10 1 01 0.01
10,000,000,000 ; ; L_4Snm
e P
- E 10,000,000 - Pentium Il 5,0
£§° 1000000 - 50 © Pentium
ol 100,000 1 Invention of the 260 O
; 2 10000 4 Transistor 8086 © \ |
== ' 4004 §© Doubles every 2.1 yrs
E's 1,000 -
x & 100
10
1 L T T T T T T 1
1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

Hinh 1.6. Sy phat trién ciia bd xir Iy Intel theo qui luit Moore
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Mot sb két luan rit ra tir quy luat Moore:

+ Chi phi BvetgetedsbynP DF Anti-Copy Free
+ Giam KI¢RgRade taPranyrisiomtn Remer e ihe Watermark)

+ Hé thong két ndi bén trong in: tang do tin cdy, ting toc do .

+ Tiét kiém ning lugng cung iét thap.

+ Céc IC thay thé cho céc lin

CAU HOI ON TAP VA BAI TAP CHUONG 1

Cau 1. Néu céc thanh phan co ban ciia mdy tinh ?

Cau 2. Phan mém ciia mdy tinh 1a gi ?

Cau 3. Céu tric m4y tinh va kién tric mdy tinh gidng va khac nhau nhu thé nao ?
Cau 4. Dya vao tiéu chuan nao ngudi ta phan chia mdy tinh thanh cdc thé hé ?
Cau 5. Pac trung co ban cia céc thé hé may tinh ?

Céu 6. Khuynh hudng phit trién ctia cdc thé hé mdy tinh ngay nay 1a gi ?
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Chwong 2
BH QN DHONGITINTRONEG MANFINH
Trang b(CREAAR W AreYarsion: teoRempvsithe WatFBarkdia hé thong so, cdc

bang md thong dung dwoc diing W dién cdc ky tw. Cdch chuyén doi giita cdc hé

thong sir dung trong mdy tinh.

Sinh vién ndm viing kién t ic khdi niém co ban lién quan dén cdc hé
thong s6 dwoc ding trong mdy tinh. Thanh thao cdc thao tdc bién doi so giita cdc hé
thong so.

Cac mdy tinh xir 1y thong tin s6 va chir. Cac thong tin dugc biéu dién dudi dang
ma nhat dinh. Ban chét vat Iy ciia viéc biéu dién thong tin 1a dién dp (0” Ung véi
khong c6 dién dp, ”1” tng véi dién 4p & mirc quy chuan trong mach dién tir) va viéc
ma héa cdc thong tin sd va chir dugc tudn theo chuan qubc té. Ma hiéu dé ma héa cdc
thong tin cho mdy tinh xu 1y 13 cdc gid tri ca bién nhi phan 0,1. Mot bién chi nhan
duoc mot trong hai gid tri duy nhét 12 0 hodc 1 dugc goi 1a mot bit. Hai trang thdi nay
ctia bit 12 cdc gid tri twong ung véi trang théi “tit” hic ”dong” ciia mot cong tic dién,
duoc sir dung dé ma héa cho tat ca céc ky tu (sb, chit, cac ky tu dac biét).

Céc bit duoc ghép lai thanh cac don vi mang thong tin day di. Véi 8 bit ghép
v6i nhau tao thanh don vi du li€u co s& cia mdy tinh goi 1a 1 Byte. Do duogc luu gitr
tuong duong véi mot ky tu nén Byte 1a don vi co s¢ dé do kha nang luu giir, xir 1y cia

cdc mdy tinh.

2.1. HE PEM

2.1.1. H¢ thap phan

Hé thap phéan (hay hé dém co s6 10) 12 mot hé dém c6 10 ky tu ding chi sd
luong.

Trong hé thap phan, 10 ky tu (con goi 1a con s6) khac nhau duoc ding dé biéu
dat 10 gia tri riéng biét (0, 1, 2, 3,4, 5,6, 7, 8 va 9), tic 1a 10 con $0. Nhiing con sb
nay con duge ding ciing voi ddu thap phan - vi du dau "phdy" - dé dinh vi phan thap
phan sau hang don vi. Con sb con c6 thé duoc dan dau bang cc ky hiéu "+" hay "-" dé
biéu dat s6 duong va s am.

H¢ thap phan la mot hé dém dung vi tri dinh lugng, bao g@)m hang don vi, hang
chuc, hang tram v.v. Vi tri cua mot con s6 4m chi mot phép nhan (mii 10) véi con O &
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vi tri d6, va mdi con sb vé bén tay tréi, c6 gid tri gdp muoi 1an con sd ké bén, & bén tay
phai [7]. Protected by PDF Anti-Copy Free
Cong thishradnd Eerhd-shimmRdaov ke waghahip phan :

— . = a0 ) -1 N g
N=a, ... a;= ap.8" + gumd + ..... + a, ;.8 DA

n

(2.1)
Trong dé N la mot ) ngu hit s6. Chir sb a; tai vi trf i (i=0...n-1) dwoc
goi 12 tri s6 (hay con goi 1a trong sd). Gid tri s 13 co sb ciia hé dém. Hé dém duogc dit
tén theo gid tri co $O s. Chéng han, v6i s=2 ta c6 hé dém 2, v6i s=10 ta ¢6 hé dém 10,
v6i s=16 ta c6 hé dém 16. Gid tri s ciing xac dinh sb ky tu can dung dé biéu dién trj sd.
Chang han vé&i s=2 hé dém nay s& can hai ky ty dé biéu dién, vi thé c6 khéi niém hé
nhi phan. Tuong tu, c6 hé dém 10 va hé dém 16 con duoc goi 1a hé thap phan va thap
luc phan.

Vi du 2.1.1: S6 nguyén (1537),. Gia tri sb nguyén nay dugc tinh theo cong
thirc (2.1) nhu sau:

N=1537D=7x10" + 3x10' + 5x10” + 1x10°

2.1.2. H¢ nhi phan (Binary)
2.1.2.1. Khdi niém
Hé nhi phan hay hé dém co s6 2 chi c6 hai con s6 0 va 1. D6 1a hé dém dua theo
vi tri. Gi4 tri cia mot sb bat ky nao do tuy thudc vao vi tri ctia né. Céc vi tri c6 trong
s6 bang bac luy thira cia co s6 2. Cham co sd duoc goi 1a cham nhj phan trong hé dém
co sb 2. Mdi mét con sd nhij phan dugc goi la mét bit (Binary digit). Bit ngoai cling
bén trdi 1a bit c6 trong sd 16n nhat (MSB, Most Significant Bit) va bit ngoai ciing bén
phai 12 bit ¢6 trong sd nho nhéat (LSB, Least Significant Bit)
23 22 21 20 2-1 2-2
MSB 1 01 0.1 1LSB
Cham nhj phan
Dung n bit ¢6 thé biéu dién 2" gid tri
Cho mét sd nhi phén:
A=a,a,;...a;a,4a..an

Gia tri cua A duoc tinh nhu sau:

14



A=a,2"+a,, 2" +..+a2'+a,2°+a, 2" +.+a, 2™

2.1.2.2. Béonoide eted; pnaPshs haptirknopy Free
Céc s6 dhipgiadecty Bodrrsiensite Kanmexsihe AN 3ieamydie cach tinh tong cua

céc con sO, nhan véi gid tri vi tri ¢

= . A= < 0 . . n-1 — n-1 i
N= a,;...a,= ay.s" + a cHay st =Y as

Vi du 2.1.2: Bién d6i s6 nhi phan (11001), thanh s6 thap phan:
Trong s vitrf: 2¢ 2° 2% 2! 2°
Giatrivitri: 16 8 4 2 1
Sénhiphan: 1 1 0 0 1
S6 thap phan: 1x2* + 1x2° + 0x2* + 0x2' + 1x2° = (25),,

2.1.2.3. Bién dbi thdp phdn sang nhi phdn
Co6 hai phuong phap:

Phirong phdp 1: Chia dan cho 2 rdi 1y phan du.

Phwrong phdp 2: Phan tich thanh téng cia cac s6 2' ( Nhanh hon véi cac sé thap
phan ¢6 gid tri nho ).

Phuong phap 1 :

V6i phan nguyén, ta thuc hién phuong phép chia lip, tirc 1a chia lién tiép s
thap phan cho co sd ctia hé dém ( co s6 2 ) cho dén khi thuong sé bang 0 va thuc hién
lay s6 du theo thir tw s6 du cudi ciing 1a chit s6 ¢6 trong sb 16n nhat va s6 du dau tién
1a chit s6 c6 trong s6 nho nhat.

Dbi v6i phan 1é ctia cdc sb thap phan, sb 1é dugce nhan véi co s6 (co sb 2) va sd
nhé duoc ghi lai 1am mdt s6 nhi phan. Trong qua trinh bién ddi, sé nhé dau chinh 1a
bit MSB va s6 nhé cudi la bit LSB.

Vi du 2.1.3: Bién d6i s6 thap phan (29.625),, thanh nhi phén:
Bién ddi sd (29)10 sang nhi phan:
29/2=14 du 1(LSB)
142=7 du O
72 =3 du 1

15



32 =1 du 1

Protected by PINiSANti-Copy Free
= (zgl)llggy{(jq o Brzo_ Version to Remove the Watermark)

Bién dbi sé thap phan (0.6 anh nhi phan:

0.625x2 = 1.250. S6 nhé t MSB.
0.250x2 = 0.500. S nh&
0.500x2 = 1.000. S6 nhé 1a 1, 1a bit LSB.
=> (0.625)9 = (0.101),.
Vay : (29.625),p= (11101.101),
Vi du 2.1.4 : Bién dbi s thap phan (24.25),, sang hé nhi phan:
Bién ddi (24), sang hé nhi phan:
24/2 =12 du0
122 =6  du0
6/2 =3 du0
32 =1 dul
12 =0 dul
Vay : (24);0 = (11000),
Bién d6i (0.25)0 sang hé nhi phén:
0.25x2=0.5 s6nhé1a0
0.5x2 =1.0 sénhélal
Vay : (0.25); = (0.01),
Vay : (24.25),0 = (11000.01),
Phuong phap 2:
Ta chi viéc phan tich sb thap phan thanh tdng cua cic sb 2.
Vi du 2.1.5 : Chuyén d6i 105,0, sang hé nhj phan :
105=64+32+8+1=242"4274+2°
Két qua : 10550y = 011010015,

16



Vi du 2.1.6 : Chuyén d6i 17000, sang hé nhi phan :
17000,, Poseeted byt PRRE Anti-Copy Free
@Wpegtradetq Fro Yérsion to Remove the Watermark)

Két qua : 17000, = 01000 1000,

2.1.3. Hé thap luc phan (Hexade
2.1.3.1. Khdi niém
C4c h¢ mdy tinh hién dai thuong dung mot hé dém khdc 1a hé thap luc phan. H¢
thap luc phan 1a hé dém dua vao vi tri v6i co sb 1a 16. He nay ding céc con s6 tir 0 dén
9 va cédc ky tu tir A dén F nhu trong bang sau:

Bang 2.1. HE thap luc phan

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

2.1.3.2. Bién doi thip luc phéin sang thip phdn
Céc s6 thap luc phan c6 thé duoc bién doi thanh thap phan bang céch
tinh t6n g cla céc con s6, nhan véi gid tri vi tri ciia no.
_1 -
N=a, ,...ap= a4.8" + ap.s'+ ... +a, s =" g
— Z
n

17



Vi du 2.1.7: Bién d6i cic sb (2AF);e thanh thap phan.
sé thitrioteeted by PDFrAnti-Copy Free
Tr(,nfg ggr\ﬁdﬁ,ﬁ;o Prg*Verysidn tq Remove the Watermark)

Gia tri vi tri: 256

S6 thap phan: 2x256 x1 = (687)1.

2.1.3.3. Bién doi thip pha Yip luc phdn
Pé bién doi cic s6 thap phan thanh thap luc phén, ta sir dung phuong phap chia
lap, véi co sb 16.
Vidu 2.1.8 : Bién d6i (1776),, thanh thap luc phan.
1776/16 =111 du 0 (LSB).
111/16 =6 du 15 hoac F.
6/16 =0  du 6 (MSB).
S6 thap luc phan: (6F0) .
Vidu2.1.9:
Bién d6i (24A), thanh thap phan.
Bién d6i (586),, thanh thap luc phan.
Bién dbi (24A), sang hé thap phan:
- Sb thap lucphan: 2 4 A
Trong sb vi trf: 16> 16" 16°
Gid tri vi tri: 256 16 1
S6 thap phan: 2x256 + 4x16 + 10x1 = 586,
Vay: (24A)6 = (586)10
- Bién dbi (586); sang hé thap luc phan:
586/16 =36 du 10 hay A
36/16 =2 du4
2/16 =0 du2
Vay: (586)10= (24A)16

2.1.3.4. Bién doi thip luc phdn sang nhi phin

18



Pé d6i cic s6 thap luc phan thanh nhi phén, chi can thay thé mot cach don gian
tirmg con s tharfryqutteieteid etydn PIIE At iuGhe gyoizyaie nd.
Vi du 2.1.10: BlipgrddaptdRrdDEsSigehtmR ethpph e Watermark)

F 6

v

1 0110
(DF6)6 = (110111110110),.
2.1.3.5. Bién doi nhi phén sang thip luc phén
DPé bién d6i mot sd nhj phan thanh ) thap luc phan tuong duong thi chi can
gop lai thanh timg nhém gdém 4 bit nhi phan, bat dau tir ddu chadm nhj phan.
Vi du 2.1.11: Bién dbi s6 nhi phan (1111101000010000), thanh thap luc phan.
1111 1010 0001 0000
v v v o3
F A 1 0
S6 thap luc phan: (FA10)4.
Vidu 2.1.12: Chuyén s6 (ABC),¢ sang hé nhi phan.
Chuyén (1010 1011 1100), sang h¢ thap luc phan.
Chuyén s6 (ABC),¢ sang hé nhi phan:

A B C
v v '
1010 1011 1100

(ABC);s = (10101011 1100),
Chuyén s (1010 1011 1100), sang hé thap luc phan:

1010 1011 1100
v v v
A B C

(1010 1011 1100), = (ABC)16
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2.2. BIEU DIEN DU LIEU SO TRONG MAY TiNH
2.2.1. Nguyén Heategteiland® Bliianti-Copy Free
*  Mpidiludsaoeeidy trRAgsvhalanddepddiil so nhi phan.

° C6 hai loai dir liu: icu nhan tao va dir li€u tu nhién

- Ma héa dit liéu nhan
+ Dit liéu s6 nguyén: heo tiéu chudn quy udc

+ Dit liéu s6 thyc: Ma hoa bang s6 dau phay dong.

+ Dir liéu ky tu: Ma héa theo bd ma ky tu.

- Ma héa va tdi tao dir liéu vat Iy (Tin hi€u tu nhién):

Tin hiéu vat Iy B cam bién tin Bb chuyén dbi teong tur - s6 | Tinhiéusd
| hiéu (Sensor) Tin hiéu.; (ADC) v

dién lién tuc

Méy tinh

Tinhiéuvétly | Bo tai tao tin Bo chuyén dbi $6 - trong ty | Tin hiéusb
«— hiéu < (DAC)
Tin hiéu

Fy

1én lién tuc
Hinh 2.1. So' @6 khdi ma héa va tai tao dix liéu vat Iy
C4c dir liéu vat ly thong dung: Am thanh va hinh anh.
Do dai dir liu: Do dai tir dit liéu 12 s6 bit dugc str dung dé ma héa loai dir liéu
tuong trng. Do dai tir dit liéu thuong 1a boi cua 8 — bit: 8, 16, 32, 64 bit

2.2.2. Thir ty luu trir cac byte cia dir li€u
° B6 nhd¢ chinh thuong dugc t6 chure theo byte.

. Do dai tir dir 1iéu c6 thé chiém tir 1 dén nhiéu byte. Di véi dir liéu nhiéu

byte ta can phai biét thir tu luu trit cdc byte trong bd nhé chinh.

. C6 hai cach luu tri:

Pau nho (Little - endian): Byte ¢6 ¥ nghia thdp hon dugc luu trit trong bd nhd &
vi tri ¢6 dia chi nhé hon.

Pau to (Big - endian): Byte c¢6 y nghia thip hon duoc luu trit trong bd nhé & vi

tri ¢ dia chi 16n hon.
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Protected by PDF Anti-Copy Free
(Upgraég)to Pro Ve rsi%g(% Remove|the Watléié‘mark) 410
3C 2B 411
2B 3C 412
1A 4D 413
Pau to Pau nho
Hinh 2.2. Lwu trir cac byte cua dir li€u
. Céc cach Iuu trit ciia cdc b xtr Iy dién hinh:

Intel 80x86 va céc loai Pentium luu trit kiéu dau nho
Motorola 680x0 va cdc bo xir Iy RISC luu trit kiéu déu to
Power PC va Itanium luu trir ca 2 kiéu
Vidu 2.2.1: Luu trit dit ligu 32-bit
0001 1010 | 0010 1011 0011 1100 | 0100 1101
1 A 2 B 3 C 4 D

2.2.3. Biéu dién s6 nguyén
2.2.3.1. Biéu dién sé nguyén khéng diu

Tét ca cédc s cling nhu cac mi trong mdy vi tinh déu duoc biéu dién biang céc
chit s6 nhi phan. Dé biéu dién cic s6 nguyén khong dau, ngudi ta ding n bit.
A=a,a,5..a;(@=1;0)
Gia tri cia A duogc tinh nhu sau:
A=a,, 2" +a,,2"+ ...+, 2 +23,2°
Véi n = 8 bit biéu dién duogc cic gid tri tr 0...255
Gid tri 255 dugc biéu dién 1a 1111 1111.
11111111
+0000 0001
10000 0000
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Vay: 255+1 =0
Truc s6 hBaagatadBly dEDIiAntisCopy Free
Theo truUsgTRAedA DB NersiomiooReamenee the N atsemarkli wr 0...255. Tai gid

tri 255 thi truc s6 lai quay lai gid t

Tuong tng véi do dai cua c sir dung, ta c6 cac khoang gia tri xac dinh

nhu sau:
Sb bit Khoang gid tri
n bit: 0.2"-1
8 bit 0.. 255 Byte
16 bit 0.. 65535 Word

Vi du 2.2.2: Biéu dién céc sd nguyén khong diu sau bing thanh ghi 8 bit
A= (41)10; B = (15010
Huréng dan:
A= (41)10=32+8+1=2"+2"+2°
41,,=0010 1001
B=(150),=128+16+4+2=2"+2"+2*+2!
15050 = 1001 0110
Vi du 2.2.3: Cho céc s6 nguyén khong dau M, N duoc biéu dién bang thanh ghi 8 bit
nhu sau:
M= 0001 0010
N= 1011 1001
X4éc dinh gid tri cuia ching.
Huéng dan:
M =00010010=2"+2'=16+2=18,
N =10111001 =2" +2° +2* +2° +2°
=128+32+16+8+1=185
2.2.3.2. Biéu dién so nguyén cé diu
S6 bix mét va s6 bit hai:
Goi A la mot ) nhi phan.
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S6 bu 1 cia A nhan duoc béng cach dao gid tri cac bit cia A
S6 bu 2 cPrd tetted by PBF Anti-Copy Free
Vidu2.2.4: Gtﬁﬁépﬁd% 09 P DVBision to Remove the Watermark)
S6 i A =1101 1010

_*1
S6 =1101 1011

Ta thay: A + (S6bu 2 cia A) =0

Nén s6 bu 2 biéu dién duge s6 4m. Chinh vi thé ma sé bu 2 dung dé biéu dién
sd nguyén c6 dau.

Nguoi ta sir dung bit cao nhét biéu dién dau; bit ddu c6 gia tri 0 tuong tng véi
sd nguyén duong, bit ddu ¢6 gid tri 1 biéu dién sd 4m. Nhu vay khoang gid tri sb duoc

biéu dién s& dugc tinh nhu sau:

S6 bit Khoang gié tri:

n bit SARNNVARS |

8 bit -128 =127 Short integer
16 bit -32768 = 32767 Integer

32 bit -2147483648 + 2147483647 Long integer

2.2.4. Cac phép toan sb hoc véi s6 nguyén

X nbit Y nbit

C out ¢ B6 cong n bit ¢ Cin

S nbit

Hinh 2.3. So' @6 khdi phép toan sé hoc véi s6 nguyén
Nguyén tic thie hién phép todn véi sé nguyén
Bit c6 trong s6 16n nhét 1a bit dau:
Néu bit dau 1a:

00: S6 duong
23



01: Tran duong

10: TrRRretected by PDF Anti-Copy Free
11: S8Ypgrade to Pro Version to Remove the Watermark)

Phép cong s6 nguyén khong déu:

Néu khong c6 nhé ra khoi i két qua nhan duoc ludn ludn ding:
Cou=0
Néu c6 nhd ra khoi bit MSB thi két qua nhan dugc 12 sai:
Cou = 1 (Hién tuong tran )

Hién tuong tran s6 xay ra khi tong 16n hon 2" — 1

Néu xuat hién, hién tuong tran sb thi ta ting s6 luong cac bit 1én (ting n). Vi du

tir 8 1én 16 bit
Vidu2.2.5: Cho C=1101; D =0001

S=C+D
Huéng dan:
Tinh S:
G 0 0, 0 I i 0 1
R A
0 0 07 0 1 1 0 1
¢ b v v b by
OF 0 0 0 0 1 ] 1 0
r T Tt 17T 1T 7T 1T 7
0 0 0 0 0 0] 0 1
r . T 17 1t 1T 1T 1
0 0 0} 0 0 0| 0 1

Két qua trong thanh ghi 1a: 00001110. Ta thiy bit d4u 1a 00 nén két qua thu

duogc s& 1a s6 duong 001110 c6 gid trila 3
Vay S = +3

Phép cong so nguyén co dau:
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Biéu dién s nguyén c6 d4u dudi dang ma b 2 cua s6 khong dau trong thanh
ghi n bit Protected by PDF Anti-Copy Free
Thuc hidgh/phépdectogPrai ¥érsiduldu.Remove the Watermark)

Chiing ta phai cha y hién ran sO. Néu xuat hién tran so thi ta tdng so

luong céc bit 1én (tang n). Vi du t
Vidu2.2.6: Cho A=1011;B =- S=A+B
Huéng dan:

Tinh S:

s g

OF

i T s PP s ] D e O
€ Pl e P e [ oy e O
e P e P e €

& b e T e o e o
=T s BT s
= .

. BN BT s

o M o ¥

Két qua trong thanh ghi 1a:

11111101. Ta thay bit d4u 12 11 nén két qua nhan dugc 1a mot s6 am.

111101 ¢6 s6 bu 2 1a: 000011,

Vay két qua cua S= -3
2.2.5. Biéu dién s thue

C6 hai cach biéu dién sb thuc trong mot hé nhi phan: S6 ¢6 dau chidm cé dinh
(fixed point number) va sé ¢6 diu chdm dong (floating point number). Céch thir nhat
dugc diing trong nhitng bd vi xir 1y (micro processor) va nhiing bd vi diéu khién
(micro controller) cli. Cach thir hai duoc st dung hién nay cé do chinh xac cao hon.
Ddi v6i cach biéu dién s6 thuc diu cham dong c6 kha nang hiéu chinh theo gid tri cua
s6 thuc. Céch biéu dién chung cho moi hé dém nhu sau:

R = m.B®
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Trong d6: m 1a phan dinh trj, trong hé thap phan gid tri tuyét ddi ctia né phai
luon nho hon 1. Pg-g tepttadnh ya BIEoAGi2 Golpry: Free

C6 ba diipgratialio EnegVeiionttanR cddoree theahVatenmaltk) Chuan MSBIN cua
Microsoft, chuan IEEE va chuén I 0. Ca hai chuan MSBIN va IEEE déu diing hé
dém nhi phan. Con chuan IBM 36

o hé dém thap luc phan.
Thuong diing 13 theo tiéu dién sé thuc cua IEEE 754, day 1a chuan
duoc moi hang chép nhan va dugc dung trong bo xtr 1y todn hoc cua Intel. Bit d4u nam
tai vi trf cao nhét; kich thudc phan mii va khudn dang phan dinh tri thay doi theo timg
loai sb thuc.

Gid tri 56 thuc IEEE dvoc tinh theo biéu thirc:

R=(C-D’x (1+M;.27" + ... +M,.2™) x 2B 7-E0-127 (2.2)
Chd y: Gi4 tri dau tién M, luon mic dinh 1a 1.

- Dung 32 bit dé biéu dién sb thuc, duoc sb thuc ngén: 3,410 <R <3,4.10%

31 30 23 22 e 0

S E7 -E0 Dinh tri (M1 - M23)

- Dung 64 bit dé biéu dién s6 thuc, dugc s6 thuc dai: -1,7.10°% <R < 1,7.10°%

63 62 52 STaeiiieee 0

S E7 - EO Dinh tri (M1 - M23)

Vi du 2.2.7: Tinh s6 thuc

0100 00110111 0110 0000 0000 0000 0000

Phan dinh tri: 1 + 2-142-2+2-3+2-5+2-6

=1+0.5+0.25+0.125+0.03125+0.015625=1.921875

Phan mii: 27+ 22+ 2! = 134

Gia tri thue (bit cao nhat 1a bit dau): 134 - 127 =7.

Dau: 0 = sé duong
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Gié tri sb thuc 1a: R = 1,921875.2”

*) Phuon pldegdied hae REYkoADtpntyapys konee
- Pdi Q@Rﬂﬁﬁdﬁf&?ﬁiﬁﬁrﬁ%ﬁoﬁﬁﬁlwe the Watermark)

1, xxx.2”

-+

- Biéu dién s nhi phan d
- Bit cao nhat 31: Lay gis s6 duong, 1 véi sb am.
- Xac dinh bit tir 30-23: MHEA®dinh bang céch:
y + (7TF)i6 hay y+(127),0
- Phan xxx 12 phan dinh tri, dugc dua vao tir bit 22....0
Vi du 2.2.8: Biéu dién s thuc A= (- 9.75),o dudi dang ddu phidy dong 32 bit theo
chuén IEEE 754.
Huéng dan:
DPoi sang dang nhi phan: (- 9.75),o= (- 1001,11),= - 1,001 11.2°
Bit dau: do 12 mot s6 Am nén s=1
Xéc dinh bit tir 30-23: y + (7F) 6= 3+127=(130),0=(10000010),
Xac dinh cac bit tr 22...0: 00111...0
Cubi cling sd thue (-9.75);0 duoc biéu dién dudi dang dau phéy dong 32 bit nhu
sau:

1 1000001 0 001 1100 0000 0000 0000 0000

bit |31]30 2322 0|

Vi du 2.2.9: Biéu dién s6 thuc A= (123),, dudi dang dau phay dong 32 bit theo chuan
IEEE 754
Huréng dan:

Ta d6i sang dang nhi phan: (123),,= (0111 1011), =1,111011 20

Bit d4u: do 12 mot sé duong nén bit 31 = 0.

Xac dinh bit tir 30-23: 6 + 127 = (1000 0101),.

Xac dinh céc bit tir 22...0: 111011...0

Cudi ciing s6 thuc (123),o dugc biéu dién dudi dang dau phay dong 32 bit nhu
sau: 01000010 1111 0110 0000 0000 0000 0000
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2.2.6. Biéu dién ky tw

Dé biéu (ifp 61{%&gw§opﬁﬁbj&ﬁﬁé @%dymaey vi tinh can mdt giao

dién thich hop. Nén co i da xay dung bo ma dé hicu dién cho cdc ky tu ciing nhu
- op pgra el%glff{*oqgers%n YRENGVE elw;zﬁermar v g
céc con s va céac ky hiéu dac biét khac. Cidc ma do6 goi 1a bo ma ky tu va so. Ta c6

hai b0 ma thong dung la bd ma merican Standard Code For Information

Interchange) va b ma Unicode. don c6 chuan Latinl dung 8 bit dé biéu dién
cdc ky tu, chuan ISO 10646 ding iéu dién cic ky tu.

2.2.6.1. Bo ma ASCII

B6 ma ASCII do ANSI (American National Standar Institude) thiét ké.

Bang mi ASCII 12 ma 7 bit dugc diing phd bién trong cdc hé mdy tinh hién nay.
V&imi 7 bit nén ¢6 2’ = 128 t6 hop ma. Mbi ky tu (chit hoa va chit thudng) ciing nhu

cdc con s6 thap phan tir 0...9 va céc ky hiéu dac biét khac déu duoc biéu dién bang

mot ma s6.
Bang 2.2. Phan b6 mi trong ASCII co bin
Ky tuw Ma thap phan Ma thap luc phan
Null 0 00
31 ky tu diéu khién 1-31 01-1F
Céc dau 32-47 20-2F
S60-9 48-57 30-39
Céc dau khéc 58-64 3A-40
A-Z 65-90 41-5A
Cic dau khac 91-96 5B-60
a-z 97-122 61-7A
Cic déu khac 123-127 7B-7F
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Bang 2.3. Bang ma ASCII
Protected by PDF Antisfuopy Bies;)

(Upgrade to Pro Version to Remove the Watermark)
TR Bits(row) Qoo ool 010 011 100 101 110 111

R | B:|B:;|By| By 1 2 | 3| 2|35 |68 7
0 v NIRRT
W

o |o o |o |o DLE |SP |0 |@ |P P

1 o (o [0 |1 [T |soH |DC1 |1 1 (A |Q@ |2 |gq
2 o |o |1 o [T|sTx |DC2 2 |B [R |b |r

3 o [0 |t |t [T|E |DC3 |2 |3 |c |8 |ec |s
4 |o |t o |o [T|eoT |Dcs |5 |4 |[D |T |a |t

5 |0 [t o |t [T|mNQ [NaK [% |5 |E |U |e |u
6 |0 [1 |1 |0 [T|ACK |sYN |& |6 |F |V [f [«

7 |o |t |t |1 [T|BEL |ETB |° 7 |la |w o |g |w
8 1 |0 |0 |o [T|BS |CAN |[( g |H [X |n |x
9 1 o |o |1 [™|HT |EM [ s (1 |v i y
A |1 |o |1 |0 [T|LF |sUB |* Iz |j z
B |1 |0 |1 |1 [™|VvT |Esc |+ K [[ [k |{
¢ |1 |1 |o o [T|FF |Fs = |L 1

D |1 |1 |o |1 [™|cr |Gs |. = |M |] m |}
E 1 |1 [t |o [™|so |RS |. > N g n |~
F |1 |1 |1 |1 [™]a Us > |o |_ |e |DEL

Vi du 2.2.10: P6i ky ty BILL thanh ma ASC 11

Ky tu B I L L

ASCII 1000010 1001001 1001100 1001100

HEXA 42 49 4C 4C

Mot dic diém 1y thii la ma ky i chit cdi triv di 64 s€ ra ma diéu khién.
Vi du 2.2.11: Ma ky tu chit cdi va mi diéu khién

Ky tu D H

ASCII 1000100 1001000

Thuec hién phép tinh nhu huéng dan sau:
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Sau khi 14y gid trj tuvong ng tai bang ma ASC II cua D dem trir di 64,y ta s&

dugc gid tri moiPyPROERd by PDF Anti-Copy Free
Gia tri n@ypgraddtmPria Y®sion to Remove the Watermark)

Tuong tu : Ky tu H ma dié tuong ing cua né 1a BS

Déi vé6i bang chir cdi khon iéng Anh chang han nhu tiéng Viét, ta can

nhiéu ma hon bo ma ASCII co ba 4ch dé biéu dién nhiing ky tr nay:

Diing phan ASCII mé rong gdm ca 8 bit clia mot byte. Ta s& c6 ca thay 256 ky
tu, chung di cho chit cdi cia céc thu tiéng chau Au, tam du cho tiéng Viét, nhung
khong du cho céc chir cai tugng hinh (Han, Han, Nhat).

Dung nhiéu byte dé biéu dién ma mét ky tu. Phuong an nay sé& khién van ban
16n 1én rét nhiéu 1an so véi van ban ding ma ASCIIL. Trong phuong an nay c6 chuan
Unicode do hing Xerox dé nghi ding 2 byte dé ma héa mot ky tu.

2.2.6.2. By md Unicode

Chuén Unicode do hing Xerox dé nghi dung 2 byte dé ma héa mot ky tu.

B6 ma Unicode do cic hing san xuit may tinh hang dau thiét ké. N6 1a mot bo
ma 6 bit va 1a by ma da ngdn ngir.

B6 mi c6 hd tro ky tu tiéng Viét (bao g@)m ca chir Nom)

2.2.6.3. Ma BCD (Binary Coded Decimal )

Giira hé thap phan va hé nhi phan con ton tai mot hé lai: Hé BCD cho cic s6 hé
thdp phdn ma hod bang hé nhi phan. O day ding bon sd hé nhi phan (bdn bit) dé ma
hod mot sé hé thap phan c6 gid tri ndm trong khoang tir 0<9.

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

Nhu vay B mﬁ%tﬁﬁhmﬂﬁmmtih@&p}hfﬁ&ﬁa 4 bit. Vi tim quan
trong cla cic s§BGE détockedeviion 19 Rerongecthedydéainthnk)tic véi ching.

6 t hop khong st dung 1a: 011, 1100, 1101, 1110, 1111.

Phép céng sé BCD
Vidu 2.2.12: Thyc hién phép con
35+61
35 —> (0011 0101)gep

+ 61 — (0110 0001)gep,

96 « (1001 0110)gep

Vi du 2.2.13: Thyc hién phép cong s6 BCD
87 — (1000 011 Dgep
+96 —> (1001 0110)5cp

183 (10001 1101) — Két qua sai

+01100110 <« Hiéu chinh
1 1000 0011 — 183
Thuc hién budc hiéu chinh béng cach cong 0110 (6) vao céc vi tri ¢6 nhé
Céc kiéu lru trir s6 BCD
BCD khéng g6i (Unpacked BCD): Mbi s BCD 4 bit dugc luu trit trong 4 bit
thap cia mdi Byte.
Vi du 2.2.14: S6 26 dugc luu trit nhu sau:
1 byte 1 byte

A A
3 N ™

0010 0100

BCD g6i (Packed BCD): Hai s6 BCD dugc luu trix trong mot byte
Vi du 2.2.15: S6 26 dugc luu trit nhu sau:

1 byte

A

0010 0110
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CAU HOI ON TAP VA BAI TAP CHUONG 2
Protected by PDF Anti-Copy Free
Cau 1: THReda YnRpecdsnsian iRy tBR VS mark)
a,S1=61-79
b, S2=65-9

c,S3=12-25
d,S4=24-12
Cau 2: Thuc hién phép todn sau bing thanh ghi 16 bit
a, S1 =329 -163
b, S2 =365 - 139
c,S3=134-134
d, S4=120-86
Cau 3: Thuc hién phép todn sau
a, S1 =(123)gcp + (546)pcp
b, S2 = (789)scp + (456)8cD
¢, S3=(123)pcp + (115)pcp
d, S4 = (127)gcp + (240)pcp
Cau 4: Biéu dién cic s6 thuc sau vé dang d4u phay dong 32 bit.

(58,25) 105 (-25,75)10
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Chwong 3
ProtecBQIY) INDIR KNG TAYpG Piree
Trang b(YRgradn widra Yersian-toaRemoyeishe ateemardla bo xir Iy trung tam

vé cdc thanh ghi, don vi so hoc va logic, don

CPU. Giiip sinh vién ndm viing ki@

vi diéu khién nam bén trong bo xu

3.1. CAU TRUC, CHUC NANG ) XU LY
3.1.1. Chirc niing cia bo xir ly

Bo xu Iy trung tim CPU 1a ¢t 16i ctia mot mdy vi tinh. CPU thuc hién moi tinh
todn va xir 1y ctia hé thdng (ngoai trir xir Iy ting cudng tinh toan dic biét trong nhiing
hé théng c6 mét chip don vi déng xir 1y todn, ma chip nay ciing di dugc tich hop ngay
trong cdc CPU hién nay).

Mot trong nhing bd xur Iy dién hinh thudc ho 80x86 ciia Intel 1a bd xur Iy 8088.
Pay 1a bo xtr ly kha don gian. Vi vy viéc tim hiéu né 13 tuong dbi dé dbi voi nhiing
ngudi bit dau tham nhap vao linh vuc vi xir 1y, mit khic viéc nim viing cdc van dé k¥
thuat ctia bd vi xur 1y 8088 s& 13 co s dé nam bat duoc céc ky thuét cua cic bd xu Iy
khac trong ho 80x86 cua Intel, cua cac ho khac va cua cic bg xur Iy hién dai ngay nay.
3.1.2. Ciu triic ciia bd vi xir Iy

CPU c¢6 3 bd phan chinh:

- Khbi diéu khién (CU): Nhan 1énh cua chuong trinh tir bd nhé trong dua vao
CPU. N6 c6 nhiém vu giai ma cdc 1énh, tao ra cdc tin hiéu diéu khién cong viéc cia
céc bo phan khéc ciia mdy tinh theo yéu cau ngudi sir dung.

- Khéi tinh todn sb hoc va logic (ALU): Bao g@)m céc thiét bi thuc hién cdc
phép todn s6 hoc, phép tinh logic va cdc tinh quan hé. Po dai cua cic toan hang duoc
dwa vao tinh toan truc tiép & khéi ALU. Do dai phd bién véi cac mdy tinh hién nay 1a
32 hay 64 bit.

- Tap céc thanh ghi: Cdc thanh ghi mang chtc nang chuyén dung ting toc do

trao doi thong tin trong may tinh.
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Hinh 3.1. T6 chirc ciia mét xir Iy dién hinh

3.2. CAC THANH GHI

3.2.1. Cac thanh ghi da niang (general registers)
C6 nhiém vu ghi tham s6 cho mi 1énh, ddy ciing 14 noi 1énh tra két qua vé sau

khi dugc thuc hién. Nhitng thanh ghi da nang caa vi xtr ly 16 bit 1a [6,7]:

- AX (accumulator) rong 16 bit, dugc chia 1am hai phan: 1 byte cao AH va 1
byte thap AL. P4y la thanh ghi quan trong nhat va chuyén duogc ding dé chua két qua
céc thao tdc 1énh. Ca ba cdch viét AX, AH, AL déu c6 thé sir dung nhu nimng thanh ghi
riéng biét.

- BX (base) thanh ghi co s¢, rdng 16 bit, cling dugc chia ra lam BH va BL. Bay
la thanh ghi thuong dung chtra dia chi co s& cia mot bang dung trong 1énh XLAT. Ca
ba céch viét BX, BH, BL déu c6 thé str dung nhu nhirng thanh ghi riéng biét.

- CX (count) bd dém, rong 16 bit. Puoc chia ra 1am CH va CL. Thanh ghi CX
dugc dung dé cht s 1an lap trong truong hop céc 1énh LOOP. Thanh ghi thdp CL
duogc dung dé chira (nhé) sd 1an quay hoéac dich cua cac 1énh quay (rotate) va dich

(shift).
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- DX (data) thanh ghi dir liéu, rong 16 bit. Thanh ghi nay cung thanh ghi AX
tham gia vao ciPthyttde ke pbép mggqﬂia@égp@mm@x con ding dé chira
dia chi 16 bit ¢ipgdmiedpPaverbii foaoRembib tioweaedanénly truy nhap cdc cong
ngoai vi (I/O port).

3.2.2. Cac thanh ghi doan (segm
Céc thanh ghi doan dung

ers)
chi mot doan bd nhd. Vi mach 8088/8086

¢6 20 duong day trén bus dia chi. Do cac thanh ghi con tro, thanh ghi chi sd chi rong
16 bit nén khong thé dinh dia chi cho toan bd nhd vat 1y ciua mdy tinh 1a 2% =
1.048.576 = 1Mbyte). Vi vy trong ché d6 thuc (real mode) bé nhé duoc chia 1am
nhiéu doan dé mot thanh ghi con tré 16 bit ¢6 thé quan ly duge. Cac thanh ghi doan 16
bit s& chi ra dia chi dau cta 4 doan trong bd nhd, dung lugng 16n nhét cia mdi doan
nh¢ sé& dai 2'° = 64 Kbyte va tai mgt thoi diém nhat dinh b vi xir 1y chi lam viéc dugc
v6i 4 doan nhd 64Kbyte ndy. Viéc thay dbi gid tri cua cac thanh ghi doan 1am cho cdc
doan c6 thé dich chuyén linh hoat trong khong gian 1 Mbyte, vi vay cac doan c¢6 thé
nam céch nhau khi thong tin can luu trong ching doi héi dung luong du 64 Kbyte hoic
cling ¢6 thé nam trim nhau do ¢ nhimng doan khong dung hét do dai 64 Kbyte va vi
thé cac doan khic c6 thé bat dau ndi tiép ngay sau dé. Pia chi cia 6 nhd nam ¢ dau
doan duogc ghi trong mot thanh ghi doan 16 bit, dia chi nay goi 1a dia chi co so. Muoi
sau bit ndy tuong ung véi cac duong day dia chi tir A4 dén A20. Nhu vay gid tri vat Iy
ctia dia chi doan 12 gid tri trong thanh ghi doan dich sang trdi 4 vi tri. Piéu nay tuong
duong véi phép nhan véi 2* = 16. Dia chi clia cdc 6 nhé khic nam trong doan tinh
duoc béng cach cong thém vao dia chi co so mot gia tri goi la dia chi 1éch hay do Iéch
(offset), goi nhu thé vi né6 ung véi khoang 1éch cua toa do mot 6 nhé cu thé nao do so
v6i 6 dau doan. Do 1éch nay duge xac dinh boi cac thanh ghi 16 bit khac dong vai trd
thanh ghi léch (offset register). Nguyén tic nay dan dén cong thuc tinh dia chi vat Iy
(physical address) tir dia chi doan (segment) trong thanh ghi doan va dia chi 1éch

(offset) trong thanh ghi con tré nhu sau:

DPia chi vat ly = Thanh ghi doan x 16 + Thanh ghi léch

Viéc dung hai thanh ghi dé nhé thong tin vé dia chi thuc cht tao ra mot loai dia
chi goi la dia chi logic va dugc ky hi€éu nhu sau:

Thanh ghi doan: Thanh ghi léch hay segment:offset.
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Dia chi kiéu segment: offset 12 logic vi n6 ton tai dudi dang gid tri cta cdc thanh
ghi cu the bén tPaEREtadkth yaPEMF A N¥hA6 Oiphy Fag dé thi n6 phai doi ra dia
chi vat ly dé rdivgedde douprdivahio i relmoea tHo W daamdt bo tao dia chi thuc

hién.

Vixu ly 16 bit ¢6 4 thanh hu sau:

- CS (code segment) la tha an mi 16 bit. Thanh ghi nay phbi hop véi
con tré 1énh IP dé ghi dia chi ma 1énh trong bd nhé. Dia chi déy du la CS:1IP.

- DS (data segment) 1a thanh ghi doan 16 bit cho mdt doan dit li¢u. Thanh ghi
nay phdi hop véi hai thanh ghi chi s6 SI va DI dé danh dia chi cho dir liéu. Dia chi ddy
du cho dit liéu can doc vao 1a DS:SI, cho dit liéu can ghi ra 1a DS:DI.

- SS (stack segment) la thanh ghi doan 16 bit cho mdt ngan xép. bia chi dinh
ctia ngan xép dugc biéu dién ciing véi con tré ngan xép SP 1a SS:SP.

- ES (extra segment) 1a thanh ghi dit liéu phu c¢6 chiéu dai 16 bit. Thuong duoc
diung dé danh dia chi mot chudi. ES:DI 1a dia chi chudi can viét dén (chudi dich) va
DS:SI 1a dia chi chudi doc vao (chudi ngudn).

3.2.3. Céc thanh ghi con tré va chi sé

Céc thanh ghi con tro va chi s ¢6 thé dugc dung nhu mot thanh ghi da nang 16
bit. Vi mach 8088 c6 tit ca ba thanh ghi con tro 1a (IP, BP, SP) va hai thanh ghi chi )
(SI, DI). Nhiém vu cua tung thanh ghi nhu sau:

- IP (instruction pointer) 1a con tré chi t6i 1énh mdy tiép theo. Lénh nay nim
trong bé nhé ma dia chi doan dugc ghi trong CS. Nhu vay dia chi cia ma k=I¢nh nay
la CS:IP.

- BP (base pointer) 1a con tré co so trd vé di liéu bd nhé ma dia chi doan duoc
ghi trong SS. Pia chi day du sé& 1a SS:BP.

- SP (stack pointer) 1a con tro ngan xép ludn tré vao dinh ngan xép ma dia chi
doan dugc ghi trong SS. Pia chi ddy du cia dir liéu 1a DS:SP.

- SI (source index) 1a chi sd nguén, trd vao dir liéu ma dia chi doan dugc ghi
trong DS. Dia chi day du cia dir liéu 1a DS:SL

- DI (destination index) 1a chi sd dich, ciing tré vao doan dir liéu ma dia chi

doan ghi trong DS. Dia chi ddy du ciia doan dix liéu 1a DS:SI.
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3.2.4. Thanh ghi co FR (flag register)

Pay 1a t%%&b&ﬁ(%&bﬁﬁlﬁﬂgﬁ%ﬂéwwé frang thii két qua cdc
phép xtr 1y trong don §i 30 PV St M MR R hoat dong cta EU.
Dua vao cic co nay nguoi 1ap trinh c6 thé c6 cdc 1énh thich hop tiép theo cho bd vi xur
1y (cic lénh nhay cé diéu kién
8088/8086. Nhung chi cd 9 bit tro

ghi nay la mot thanh ghi 16 bit trong

shi duoce dinh nghia va sir dung [2], d6 la:

x |x |x |x (O D |I |T |[S (Z |x |A |x |P |x |C

x: bit khong dugc dinh nghia.
Hinh 3.2. So' db thanh ghi co ciia bd vi xir Iy 8086/3088

- Bit 0: CF (carry flag) co nhé, CF=1 khi c6 nhd hoac muon tir MSB.

- Bit 2: PF (parity flag) cd parity, PF phan anh tinh chan (parity) cta tong sd
bit 1 ¢6 trong két qua. Cd PF =1 khi tong sb bit 1 trong két qua 12 chin (even parity,
parity chan).

- Bit 4: AF (auxliary carry flag) c& nhd phu dung cho cic phép tinh véi ma
BCD. AF = 1 khi ¢6 nhd hodc muon tr mot s6 BCD thép (4 bit thép) sang mot )
BCD cao (4 bit cao).
- Bit 6: ZF (zero flag) co rng, ZF = 1 khi két qua bang 0.
- Bit 7: SF (sing flag) co d4u, SF = 1 khi két qua am.
- Bit 8: TF (trap flag) co biy, TF = 1 khi vi xur 1y & trong ché do chay ting 1énh
(ché do nay dung khi can tim 18i trong mot chuong trinh).
- Bit 9: IF (interrupt enable flag) c& cho phép ngat, IF = 1 cho phép cic yéu cau
ngat che dugc (maskable interrupt) duoc tac dong.
- Bit A: DF (direction flag) c& huéng. DF = 1 khi CPU lam viéc véi chudi ky tu
theo thur tu tir phdi sang trai (Iui).
- Bit B: OF (overflow) ¢ tran, OF =1 khi két qua vuot ra ngoai gidi han, xay ra
dbi voi phép tinh c6 dau.
3.3. PON VI SO HOC VA LOGIC
Pon vi s6 hoc va logic (Arithmetic and Logic Unit - ALU) thuc hién cic phép
to4n sb hoc va logic trén cac dir liéu cu thé. ALU bao g@)m cdc thiét bi thuc hién cdc

phép tinh sé hoc va cédc phép tinh logic. Thong thuong cac phép tinh co ban dugc thuc
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hién ¢ ddy nhu: cong, trir (cdc s6 nhi phan) hai todn hang; cac phép toan logic nhu
AND, OR, NO2 NAE dté dinyh P D Fanly - GwpigoFaneg. dich cc bit ... Mat
khdc chire nanguparddicrdversin ©Rdffoqu yhe dinhesdsaiilh tu thao tic dbi véi

hé thdng, né hinh thanh va quan bd céc tin hiéu diéu khién dé xip xép hop ly

cac phép todn va dong dir liéu bén g nhu bén ngoai ALU, né diéu khién dong
dir liéu cua BUS dia chi, BUS dir

BUS diéu khién cia hé thong.

1y va bién dich céc tin hiéu diéu khién trén

Dé di vao cac phép toan sb hoc trong ALU ching ta nghién ciru va xdy dung
cdc thuat toan dé thuc hién cdc phép tinh nay.
S6 bu:

Trong hé théng sb thong thuong, dé bicu dién sb 4m ta chi can thém dau “-”
vao céc chir s6. Tuy nhién, trong hé théng mdy tinh, ta khong thé biéu dién dugc nhu
trén. Phuong phép thong dung 12 bit c6 y nghia 16n nhat MSB 1am bit ddu. Néu MSB =
1 s& 12 s6 &m con MSB = 0 1a s6 duong. Khi d6 cac bit con lai s& biéu dién do 16n cia
n6. Nhu vy, néu ta ding 8 bit dé biéu dién thi s& thu dugc 256 t6 hop tmg dung véi
cdc gid tri 0 + ess (s6 khong d4u) hay -127... -0 +0...+127 (sb c6 dau).

Pé thuén tién hon trong vié€c tinh todn s6 ¢6 dau, ta dung mot dang biéu dién
ddc biét 1a s6 bu hai. S bu hai ctia mot sd nhi phan xac dinh béng cach léy dao cua cac
bit roi cong thém 1.

Vidu3.3.1:

S6 7 biéu dién 1a: 0000 0111, c6 MSB = 0 (biéu dién s6 duong).

Sébu21a: 1111 1000, + 1, = 1111 1001,

S6 dai dién cho s6 -7 1a: 1111 1001, ¢6 MSB = 1 (biéu dién sb am).

Nhu ta da biét dao cta dao caa mot s s& 1a chinh né:

-7=11111001,

Dao bit: 0000 0110, + 1, =0000 0111(2) =710

Ta théy, dé thuc hién viéc xac dinh s bu 2 ctia mot sb A can phai:

Biéu dién s6 A theo mi bu 2 caa né.

Dao céc bit (tim sd bu 1 cia A).

Cong thém 1 vao dé nhan duoc s bu 2.

Khi biéu dién theo sé bu 2, néu sir dung 8 bit ta s& c6 céc gid trj s6 thay doi tir -
128...127.
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Bang 3.1. Bi¢u dién cac s6 theo hé 2, hé 2 c6 dau va ma bu 2

$6 8 bit he Birdtsicke tdoy B A nuipzoFresh he muoi theo
(Upgrade to Brroersion to Rembghthic¥Vadermark) ma bu hai
0000 0000 0 +0 +0
0000 0001 1 +1 +1
0000 0010 2 +2 +2
0111 1101 125 +125 +125
0111 1110 126 +126 +126
0111 1111 127 +127 +127
1000 0000 128 0 128
1000 0001 129 1 127
1000 0010 130 2 1126
1111 1101 223 125 3
1111 1110 224 126 2
1111 1111 225 127 5|

3.3.1. Cac phép toan cong trir
3.3.1.1. Phép todn cong

Phép cong céic s6 hé 2 thuc hién giong nhu doi véi cdc s6 hé muodi. Quy tac

cong nhu sau: Y = A +B

A B Y C
(Carry — Nho)

0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1
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Vidu 3.3.2:

Nhé Protddtéd b9y PDF Anti-Copy Free
Sé ha@gﬂgradéltbq)m&sion to Remove the Watermark)

S6 hang 2
Tong

Néu két qua cta phép toan
ky hiéu thap phan binh thuong. Con néu két qua 1a mot sé am thi chiing ta c6 duoc
mot sd Am & dang ma bl hai. Chd y réng, trong mot vai vi du cé mdt vai bit nh¢ vuot
qué gi6i han cua tir thi né s& bi 10 di. O phép cong bat ky thi két qua c6 thé 16n hon do
16n cda tir dugce st dung. Trang thai ndy duogc goi la tran trén (overflow). N éu hai s
duoc cong c6 hién tugng tran trén thi két qua 1a nguoc d4u. Khi c6 hién tuong tran trén

thi ALU phai bdo su viéc nay ra ngoai dé khong sir dung két qua nay. Chi y rang tran

0101 1111
1100 0010

; thi ching ta ¢6 duoc mot sb duong trong

trén c6 thé xudt hién c6 nhé hoac 1a khong [1,3,7].

3.3.1.2. Phép todn trir

Phép trir cac s6 hé 2 dugc thuc hién theo quy ticsau: Y=A - B

A B Y B
(Borrow — Mwon)
0 0 0 0
0 1 1 1
1 0 1 0
1 1 0 0
Vidu 3.3.3:
Muon 0110 0000
S4 trur 0110 1101
Sébitrir 0011 0001
Hiéu 0011 1100

Dé trir mot sb (sd bi trir) cho mot sd khdc (sd trir) c6 thé thuc hién bz‘?mg cach

tao sO bu hai cta so trir va cOng vdi so bi trir dé dugc két qua. Vi vay, phép trir dugc

thuc hién thuc chit 13 nhd phép cong.
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Vidu 3.3.4:

M= Rroteoted by PDF Anti-Gepy. Free.:
S = {upgihldeleo Pro Version to Remove the WaterAfark)

s =1001> ° =1110
M+S’ =0010, M+S° =1011;
+ 1001, + 1110,
1011,=-5y 1001,=-7,
M=7=0111, M=-61,=1010;
$=-7=1001, S=4,, =0100,
S* = 0111, S° =1100,
M+S°= 0111, M+S° =1010,
+ 0111, +1100,
1110,= Tran trén 0110, = Tran trén
S’=So6 bu2.

Hinh duéi dua ra duong di cua dir liéu va yéu t6 phan cing dé thuc hién phép
cong va phép trir. Phan tir chinh 12 mot bd cong nhi phan, né nhan hai s vao va dua ra
1a tong va tin hiéu bdo néu tran. BO cong nhi phan coi hai sé nhu 1a cac sé nguyén
khong ddu. Dbi v6i phép cong thi hai sé duoc dua ra dé cong 1a tir hai thanh ghi, nhur
trén hinh vé& 12 thanh ghi A va B. Két qua duoc luu vao mdt trong cdc thanh ghi nay
chtr khong phai 1a thanh ghi thr ba. Tin hi€u bdo tran dugc luu vao trong 1 bit co tran
(néu khong tran thi bit nay bang 0, néu tran thi bang 1). Dbi véi phép trix, sb bi trir

(thanh ghi B) duoc giri dén mot bo tao ma bii hai va giri tiép dén bo cong [1,3,7].

Thanh ghi B
|
v
B6 so sanh
|
Co tran < B& cong

A

Thanh ghi A

Hinh 3.3. So' @6 khéi phin cirng ciia b cong va trir
3.3.2. Phép nhan sb nguyén khong diu
Phép nhan trong hé 2 dugc thyc hién theo quy tic sau: Y= A x B
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Vidu3.3.5:
S6 bi nhan 1001 = 9
S6 nhan 0110 = 6d

0000
1001
1001
0000
0110110 = 54

Theo quy tic trén ta thiy, phép nhin hé hai cua cdc s6 nguyén nhi phan khong
déu c6 thé thyc hién theo thuat toan cong va dich nhu sau:

- Thanh phan dau tién ciia tong tich lu§ thu duoc 1a tich ctia s6 LSB trong sb bi
nhan véi s6 nhan. Néu LSB = 0 thi thanh phan nay ciing bang 0, con néu LSB =1 thi
thanh phan nay chinh bing sb nhan.

- Mdi thanh phan thu i tiép theo cua tong tich luy s& duoc tinh bang cach tuong
tu nhung phai dich trdi i bit (c6 thé bo qua cdc thanh phan bang 0)

-Tong cta céc thanh phan 1a tich can tim.

- Két qua phép nhan hai s6 nguyén nhi phan n bit c¢6 do dai 2n bit.

Tuy nhién, ching ta cé thé thuc hién phép nhan mdt cach c6 hiéu qua hon. Péu
tién, ta thyc hién cong lién tiép céc tich timg phan cho dén khi két thiic. Piéu nay sé&
lam triét tiéu sy luu lai cua tat ca céc tich thanh phén, dan dén viéc su dung céc thanh
ghi it hon dé luu giir cdc két qua. Mat khéc, chiing ta ¢ thé loai ra cdc phan tr phét
sinh ctia tich thanh phan. D4i vai bit 1 trong sé bi nhan thi thuc hién phép cong va mot
phép dich, nhung dbi véi bit 0, thi chi c6 phép dich 1a duoc thuc hién.

3.3.3. Phép nhan sb nguyén cé diu

Chiing ta biét rang phép cong va phép trir dugc sd nguyén khdng diu duoc tinh

nhu vi du sau:
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ic s nguyén bu 2, chiing ta thiy phép cong

Néu céc sb trén duge xem
1001 (-749) v6i 0011 (34¢) s€& duog
don gian nay s€ khong dp dung d
nhan 1011 (11,0) v6i 1101 (1340) va duoc 10001111 (143,,). Néu xem cdc sd nay nhu
cdc sb bu hai thi ta ¢6 1011 (-5;0) nhén véi 1101 (-3,) s& duoc két qua la 1000 1111
(-1139).

10). Tir d6 ta nhan théy réng céac phép tinh

hép nhan. Dé thay ro diéu nay ta 1ay vi du

Quad trinh thuc hién phép nhan nay duoc dién giai nhu sau:

S6 nhan va s6 bi nhan duoc tai vao hai thanh ghi (Q va M), con thanh ghi thir
ba la thanh ghi A, ban ddu n6 dugc thiét 14p & muc 0. Thanh ghi 1 bit C dugc khoi dau
bang 0 dugc dung dé luu bit nhé ctia phép cong. Cac bit ciia sé nhan duoc doc 1an luot
mot cich logic. Néu Qo 12 1 thi s6 bi nhan dugc cong voi thanh ghi A va két qua dugc
luu trong thanh ghi A. Sau dé tit ca cdc bit cua cac thanh ghi C, A va Q dugc dich
sang phai mot bit, cic bit C dich t6i A,_j, Aj téi Q,.; va Qo thi thoi.

Néu Qo 12 0 thi phép cong khong dugc thuc hién, chi thuc hién phép dich phai.
Qua trinh nay dugc thuc hién 13p lai véi moi bit cta s6 nhan. Két qua cua tich 2n bit
dugc chira trong cic thanh ghi A va Q. Chii ¥ rang trong chu ky tht hai, khi mot bit
ctia s6 nhan 1 0 thi phép cong khong duoc thuc hién [1,3,7].
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C.A +— A+M

¢—1

Dich C, A, Q

Dém <«— Dém - 1

Hinh 3.4. So' @6 khéi phép nhén hai s6 nhi phan khong diu

Vi du 3.3.6: Thuc hién phép tinh (11)9 x (13)19

Hudng dén:
Chuyén d6i M= (11),0=1011; Q= (13),0=1101

Cac buéc thuce hién C A Q

Gia tri khoi tao 0 0000 1101
Chuky 1:

Do Qy=1 Thuc hién phép cong A «— A+M 0 1011 1101
Dich phai C, A, Q 0 0101 1110
Chu ky 2:

Do Q=0 0 0010 1111
Thuc hién dich phai C, A, Q
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Cic buéc thuc hién C A Q

Chuky3:  Protected by PDF Anti-Copy Free
Do Qo=1 Thuc(bigsrptiéncodng VArsonAd Remqgve the Watdriddrk) 1111
Dich phai C, A, Q 0 0110 | 1111

Chu ky 4:

Do Qp=1 Thuc hién phép cong A «— A+M 1 0001 1111
Dich phai C, A, Q 0 1000 1111
Két qua: 1000 1111

Vi du nay chting minh 15 phép nhéan s& khong thuc hién duoc néu ca hai sb
nhén va sb bi nhan 12 am. Trong thuc té n6 s& khong thuc hién dugc néu mot trong hai
s6 nhan hozc s6 bi nhan 14 am. Ta biét ring, phép nhan mot s6 nhi phan 2n bit duoc
thuc hién nho su dich chuyén céc s6 d6 toi n bit bén trai. Vi ly do do nay ta c6 thé tao
ra tich ting phan bang cdch thuc hién phép nhan theo cdch khéc. Tich ting phan s&
duoc coi nhu sd 2n bit dugc tao ra tir s6 bi nhan n bit. Vi vay, cling nhu sb nguyén
khong diu, sb bi nhin 4 bit 1011 s& dugc luu & trong 1 tir 8 bit 1a 0000 1011. Mbi tich
timg phan (khéc 2°) ¢6 duoc tir sé d6 da duoc dich sang tréi, cdc bit & vi tri bén phai s&

dugc dién bang céc so 0.

1011
x 1101
00001011 1011 x 1 x2°
00000000 1011 x 0 x 2!
00101100 1011 x 1 x 22
01011000 1011 x 1 x 2?3
10001111

Gid day chung ta c¢6 thé 1am sdng t6 duoc rang phép nhan s& khong lam viée
néu sb bi nhan 13 4m. Véan dé 1a mdi 1an sb bi nhan 12 4m thi tich tirg phan phai 1a sb
am trén vung 2n bit. Bit ddu cta tich timg phan phai sip xép lai. Ta chimg minh diéu
nay dya vao vi du bang 3.2, biéu dién phép nhan s6 1001 (9,0) véi 0011 (3,0). Néu

dugc coi nhu 1a s6 nguyén khong diu thi phép nhan 9x3=27 duoc thuc hién don gian.
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Tuy nhién néu 1001 thi duoc coi nhu 13 s6 bu hai thi gid tri cia né 12 -7. Sau d6 mdi

tich timg phan pRg dtee tbd thyp RIDF i gei- gy Pl§bip), duoc bieu dién nhu
bang 3.2. Chi (/Uliagyg,@hep m“@hﬁbﬁtfng&mvblﬁmhva@mﬂgeo dai mdi tich tung

phan sang bén trdi véi sb bit nhi p

Bang 3.2. n s6 nguyén c6 diu

1011 (9) 1001 (-7)
x 0011 3) x 0011 (3)
00001001 (1001)x2° 11111001 (-7)x2°=(-7)
00010010 (1001)x2! 11110010 (-7)x2'=(-14)
00011011 (27) 11101011 (-21)
Cac sb nguyén khong diu Cac sb nguyén bu 2

Mot trong ) nhitng thuat todn duogc st dung dé thuc hién phép nhan céc )
nguyén bir hai 12 thuat toan Booth. Thuat todn nay rat c6 loi dé tang tbc do thuc hién
céc phép nhan, né co lién quan dén viéc tinh todn gan dung.

*) Thudt toan Booth dwoc miéu ta trong hinh 3.5 va dwoc mo ta nhuw sau:

Giéng nhu phf?ln trén, sb nhan va sb bi nhan duoc dat riéng r€ trong cic thanh
ghi Q va M. O day thanh ghi 1 bit dugc dat mot cach 16gic vao bén phai ciia bit c6
nghia nho nhat ciia thanh ghi Q va duoc dinh nghia 1a Q-1. Két cta phép nhan s& xuét
hién trong cac thanh ghi A va Q. A va Q duoc khoi tao bang 0. Gidng nhu trudc thi
céc bit cia phép nhan sé kiém tra mot cach c¢6 hé thong theo thoi gian. Bay gio, mdi
bit da dugc kiém tra va bit ciia bén phai ciia né ciing duoc kiém tra.

Néu hai bit giéng nhau (11 hay 00) thi tat ca cdc bit cia thanh ghi A va Q va Q1
duogc dich sang bén phai 1 bit. Néu hai bit nay khdc nhau thi s6 bi nhan duoc cong hay
trr tir thanh ghi A, tuy theo hai bit 1a 01 hay 10. Khi thuc hién phép cong hay phép trir
thi déu dugc dich sang phai. Két qua cua tich 2n bit duoc chira trong céc thanh ghi A
va Q. Trong mdi trudng hop, su dich phai 1a ta thyc hién dich bit & phia bén tri nhat
ciia A d6 1a An-1, khéng nhimng dugc dich vio An-2 ma con vao An-1. Pay 13 yéu cau
dé gitr nguyén du ciia cic s6 trong A va Q. Pay duoc hiéu nhu 1a phép dich s hoc, tir

do s& giit nguyén bit dau.
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A «— A-M A<« AtM

| lzoo |
1 -1y

Dich phai A, Q, Q4
Dém «— DPém -1

Hinh 3.5. Thuit toin Booth cho phép nhéan s6 bu hai

Dé 16 hon ta mé ta phép todn trong céc vi du sau. O céc vi du nay ta c6 thé thiy
né thuc hién phép nhan véi bat ky céc sé duong va sb am.
Vi du 3.3.7: Thuc hién phép nhéan cua s6 (7)o Vi (5),0 theo thuat todn Booth.
Huréng dan:

Chuyén d6i M= (-7),0= 1001; Q= (5),0= 0101

Cac buéc thyc hién A Q Qi1
Gia tri khoi tao 0000 0101 0
Chuky 1:
Do QyQ.; =10 Thuyc hién phép gén A «—— A-M 0111 0101 0
Dich phai A, Q, Q4 0011 1010 1
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Cac buéc thuce hién A Q Q.
Chuky 2: Protected by PDF Anti-Copy Free¢
Do QyQ.; é0pgihisabiBrophépigand\Remdvevhe WakdPlark) 1010 1
Dich phai A, Q, Q. 1110 | 0101 0
Chu ky 3:
Do QuQ.; =10 Thuyc hién phép gdn A «<— A-M | 0101 | 0101 0
Dich phai A, Q, Q, 0010 | 1010 1
Chu ky 4:
Do QyQ.; =01 Thuc hién phép gin A «—— A+M | 1011 1010 1
Dich phai A, Q, Q, 1101 1101 0
Két qua: 1101 1101
Vi du 3.3.8: Thuc hién phép nhan ctia s6 (-5)10 V6i (-6)19
Huéng dan:
Chuyén d6i M= (-5);0= 1011; Q= (-6),0= 1010
Cac buéce thue hién A Q Q1
Gi4 tri khoi tao 0000 | 1010 0
Chuky 1:
Do Q,Q.; =00 Dich phai A, Q, Q, 0000 | 0101 0
Chu ky 2:
Do QyQ.; =10 Thuc hién phép gdn A «— A-M 0101 0101 0
Dich phai A, Q, Q, 0010 | 1010 1
Chu ky 3:
Do QyQ.; =01 Thuc hién phép gén A <— A+M 1101 | 1010 1
Dich phai A, Q, Q, 1110 | 1101 0
Chu ky 4:
Do QyQ.; =10 Thuc hién phép gin A «— A-M 0011 | 1101 0
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Dich phai A, Q, Q, 0001 | 1110 | 1
Két qua: Protected by PDF Anti-Copy0@iee 1110

(Upgrade to Pro Version to Remove the Watermark)

3.3.4. Phép chia s6 nguyén khén

Phép chia 1a mot phép tinh hon so vdi céc phép tinh khac nhung vé co

ban thi né van dugc dua trén nhir tac chung.

Pau tién 12 viéc xay dung thuat todn va cic phép dich céc bit, phép cong hoic
trir. Phép chia c6 thé dugc thuc hién bang cdc phép trir va phép dich lién tiép cho dén
khi khdng con gi dé trir hodc s6 bi trir nho hon sd chia.

Vidu 3.3.9: 215 /22 =9 du 17. Thuc hién phép chia nay trong h¢ 2.

S6 bi chia 215 = 11010111

S6 chia 22 = 10110
Sobulcuasdochia = 0100 1
S6bu2cuasdchia = 0101 0

sa?bichia 11010111 |1 0110
S6 bu 2 0101 0 1 001
Toéng nhé honsé chia 0010 014"
Ha hang 0010011

Ha hang 00100111

S6 bu 2 00101010

S6 dur 0001 0001

Vi du trén duoc dién giai chi tiét nhu sau: Dau tién kiém tra tung bit cua s6 bi
chia tlr trdi qua phai cho dén khi nao nhém céc bit d6 biéu dién mot sé 16n hon hodc
bing s6 chia, ¢6 nghia 1a s6 bi chia c6 thé chia dugc cho s chia. Néu con chua chia
dugc cho s chi thi ta thém cac s6 0 vao thuong s tir trdi sang phai. Khi chia duoc cho
sd chia thi ta thém 1 vio thuong sb va iy s d6 trir di s6 chia. Két qua cta phép trur
dugc goi 14 s& du thanh phan (partial remainder). TUr day, phép chia lap lai cac bude
nhu trén. Mdi 1an lap nhu vay ta bd sung mot bit tir sO bi chia vao sé du thanh phf?ln
cho dén khi no n6 16n hon sb bi chia. Giéng nhu trén, ta lai trir di sb chia dé dugc mot
s6 du thanh phén mai. Qua trinh ctr 13p di ldp lai nhu trén cho dén khi tat ca céc bit cua

s6 bi chia di hét. Tuy nhién, phép chia thuc hién theo cdch trén rat kho khan cho cac
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A N

- Lay so0 bi chia cong vdi s cua soO chia (trtr di s6 chia).

Néu két qua nay c6 bit da ghia 1a phan nay cua sd bi chia chia dugc

cho sb chia) thi bit twong ting cua ing 1.

Néu két qua nay c6 bit ddu bang I (nghia 12 phan nay caa sd bi chia khéng chia
duogc cho sb chia) thi bit twong tung cua thuong bang 0 va budc phai khdi phuc lai gid
trj ban dau cuia s6 bi chia bang cach cong két qua véi s6 chia & mi hé 2.

- Dich tréai két qua thu duoc ¢ trén va lam lai bude 2 cho dén khi nhan duoc két
qua 1a 0 (chia hét) hodc nhé hon s chia (chia con du).

Bay gio ta thuc hién lai vi du trén theo thuat todn nay.

S bichia215=011010111

S6 chia22=010110

S6 b2 ciasd chia=101010

Cac budc thuc hién nhu sau:

S6 bi chia 0 1101 0111

S6 chia & ma b1 2 dé cong 1 0101 0

Tong 1 0 0010 0111 Bit dau =0 > thuong = 1

Dich trai téng 1 0 0100 111

S6 chia & ma b1 2 dé cong 1 0101 0

Toéng 2 1 1001 111 Bit dau =1 - thwong = 0

S6 chia & ma hé 2 dé cong 0 1011 0

S6 bi chia 0 0100 111

Dich trai s6 bi chia 0 1001 11

S6 chia & ma b1 2 dé cong 1 0101 0

Tong 3 1 1110 11 Bit dau =1 - thwong = 0

S6 chia & ma hé 2 dé cong 0 1011 0

S6 bi chia 0 1001 11

Dich trai s6 bi chia 1 0011 1

S6 chia & ma b1 2 dé cong 1 0101 0

Tong 4 0 1000 1 Bit dau =0 > thuong = 1
/7

Bit dau
Ta ciing ¢6 két qua tuong ty. Hinh 3.6 13 thuat toan tuong Gng dé thuc hién
phép chia dai. Sé chia duoc dit trong thanh ghi M, s6 bi chia thi dt trong thanh ghi Q.
O mdi budc, cting mot lic thanh ghi A va Q déu dugc dich trai mot bit. M duoc trir A
dé xac dinh 1a c6 chia phan sb du A hay khong. Néu c6 thi Qy nhan duoc mét bit 1,
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néu khong thi Qp nhan dugc mot bit 0 va M phai dugc cong nguogc trd lai A dé tro lai

gid tri truée. BoRipwtidction] yynP P A mtithGlpdn Fipaien budc thir n. DE ket
thic thi thuongehphidatenpEeng theahgIRdhydeniewitphahaign trong thanh ghi A.

o chia

Q =—s0 bi chia
d&m =—n

o
4

Dich trdi A, Q

| &> !

Q=1 A AN Q=0

|—|- dém= dém -1 4—'

Hinh 3.6. Lwu d6 thuit toian phép chia sé nhi phan khong dau
Vi du 3.3.10: Thuc hién phép tinh (9);9: 3)10

Hudng dan:
Dbi ra ma nhi phan: Q= (9);0= 1001; M= (3);o= 0011

Cac buéc thuce hién A Q M
Gia tri khoi tao 0000 1001 0011
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Cac buéc thuc hién A Q
Chuky 1: Protected by PDF Anti-Copy Free
Dich trai fUfpgrade to Pro Version to Remove thOWatermarl010
Gan A« A-M 1110 0010
A< 0, thuc hién phép phuc h M
va gan Qy=0 0001 0010
Chu ky 2:

Dich trai A, Q 0010 0100
Gan A« A-M 1111 0100
A<O, thuc hién phép phuc hoi A« A+M

va gan Q=0 0010 0100
Chu ky 3:

Dich trdi A, Q 0100 1000
Gan A< A-M 0001 1000
A> 0, thuc hién phép gdn Qp=1 0001 1001
Chu ky 4:

Dich trai A, Q 0011 0010
Gan A< A-M 0000 0010
A=0, thuc hién phép gan Q=1 0000 0011
Két qua: 0000 0011

(S6 dw) | (Thwong sb)

3.3.5. Phép chia sb nguyén c6 (!fiu ’
Phép chia nhu trén c6 thé thuc hién dugc, nhung gap mot so6 khé khan khi mé

thé duoc tong quat thanh mot sd bude nhu sau [1

- Budc 3. Hiéu chinh dau cua két qua nhu sau:
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,3,71:

nhan duogc 1 thuong Q va phan du A déu 13 duong.

rong tdi cac sO am. Vi vay, khi so bi chia hodc s chia 1a mdt so am thi thudt toan c6

- Buéc 1. Chuyén dbi sd bi chia va s6 chia vé thanh s6 duong tuong tng.

- Budc 2. St dung thuat giai chia s nguyén khong dau dé chia hai sé duong, két qua

(Luu y: phép dao dau thuc chat 1a thyuc hién phép 1ay bur hai)




S6 bi chia S6 chia Thwong S6 dw

DuongProfecte@uonz PDI Arftir@opy Free Gitnguyén

Duon@Jpgrade to Pré\Kersion to RemoR¥thdAWatermark) Giit nguyén

Am Duon Dao diu Dao diu

Am Am Gilr nguyén Pao dau

Vidu 3.3.11: Thuc hién phép chia (-10);¢: (4)10.

Hudng dan:

Budc 1: Chuyén dbi sd bi chia va s6 chia thanh s6 duong twong tmg:
Q= (10)10= 1010; M=(4),,= 0100

Budc 2: Thuc hién phép chia s6 nguyén khong dau

Cac budc thyc hién A Q M
Gia tri khoi tao 0000 1010 0100
Chuky 1:
Dich trai A, Q 0001 0100
Gan A< A-M 1101 0100
A<O0, thyc hién phép phuc hoi A< A+M 0001 0100

va gan Q=0

Chu ky 2:

Dich trdi A, Q 0010 1000
Gan A< A-M 1110 1000
A<O0, thyc hién phép phuc hdi A<« A+M 0010 1000

va gan Q=0

Chu ky 3:
Dich trai A, Q 0101 0000
Gan A= A-M 0001 0000
A>0, thuc hién phép gan Qy=1 0001 0001
Chu ky 4:
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Cac buéc thuce hién A Q M

Dich trdi AP@otected by PDF Anti-(00)9y Fre@o10
Gén A< @idrade to Pro Version to Remove tHd YWatermarR§10
A+M 0010 0010

A<O0, thuc hién phép phuc hoj

va gan Q=0

0010 0010

S6 dw | Thwong sb

Két qua:

Budc 3: Hiéu chinh dau két qua ta duoc:

Thuong s6 = Q= 1110; S6 du= A= 1110

Vi du 3.3.12: Thyc hién phép chia:

a) (10)10: (4o

b) (-10)10: ()10

Dua vao phép chia & vi du trén ta chi can thuc hién hiéu chinh dau két qua va thu dugc
két qua nhu sau:

a) Thuong s6 = Q= 1110; S6 du = A= 0010

b) Thuong s6 = Q= 0010; S& du= A= 1110

3.3.6. Phép toan véi sb dau phay dong
Mot déu phay dong duge biéu dién nhu sau:
A=+M , 25
B=+M,.2%"
Trong do:
M, Mg 12 phan dinh tri
E,, Eg 12 cdc s6 mii
V6i cac phép cong, phép trir, chiing ta can phai dam béao 1a ching c6 cing sd
mil (thuong dua vé sé mii 16n hon). Diéu nay c6 thé dan dén yéu cau phai thay doi co

s6 ctia mot trong hai toan hang. Phép chia va phép nhan thi don gian hon nhiéu.
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3.3.6.1. Phép cong va trix
Trong ca® piospestie &b ]D§é P H &nﬁrz@(’lpy,ﬂl'@ecéng va trir phure tap
hon nhiéu so véUphépdettanPra Peésiwhte RembovartbéPadprihul toan cho phép cong
va phép trir c6 4 budc co ban sau:

Budc 1: Kiém tra sO mu:

Néu E,> Eg léy Ea va nguoc lai

Budc 2: Quy dong phan dinh trj
NéuE, >Eg dit M ', =M .27 575
NéuEs< Egdat M ', =M 27" 5D
Buée 3: Cong hoic trir phan dinh tri
Kétqua= (M, +M',).2" néuE,> Eg
Kétqua=(M',£M,).2" néuE,< Ey

Budc 4: Chuan hoa két qua va bdo tran néu co.
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Chiing ta can phai dua cac sb theo dinh dang ddu phay dong. Dé thyc hién dugc
cdc phép cong VP plbeet eeh biyi R Faash thaCgphadijghpma ta s€ sir dung cho
ALU. (Upgrade to Pro Version to Remove the Watermark)

Néu dinh dang du phay d6 2 bit phan dinh tri dugc an di thi bit d6 phai 4n

trong qud trinh tinh todn. C4c pha phan dinh tri duoc luu trong cac thanh ghi
riéng ré va s& dugc tong hop lai ua.

Van dé cta phép cong va phép trir 1a dong nhat dau, néu ching ta thyc hién
phép trir thi qué trinh duoc bat dau bang cach thay dbi dau cia s bi trir. Tiép theo, néu
mot trong hai toan hang bang 0 thi toan hang kia s& duoc luu nhu 13 két qua.

Budc tiép theo 1a thao tac véi cac sd, trong d6 hai phan mii duoc can bang nhau.
Pé hiéu ro didu nay, ta coi nhu cong sd thap phan nhu sau:

123x100 + 456x107

Chiing ta khong chi cong phan dinh tri. Pau tién cdc s6 phai thiét 1ap vé vi tri
tuong duong nhau, nhu 13, s6 4 & s6 tha hai phai thang hang véi s6 3 & s6 thtr nhét.
Véi cac qui dinh dudi day, cac sé mil s& bang nhau, cac sd duoc cong s& duge biéu
dién nhu sau:

123x100 + 456x107 = 123x100 + 4,56x100

Pé 1am tron ta di chuyén cac sd nho hon vé bén phai (ting sb mii) hoac di
chuyén s 16n hon vé phia trai. Viéc nay c6 thé dan t6i két qua bi mat cac s va két
qua thu dugc nho hon sd bi 1am tron. Bat ky s6 nao bi mét di déu c6 phan dinh tri
tuong ddi nho. Qua trinh 1am tron duoc lap di 1ap lai cho dén khi nao bén phai phan
dinh tri ctia s6 bi chia c6 ¢6 gia tri 1a 1 va ting s6 mil twong Gmg 1én dung bang s6 lan
dich chuyén (chu y ring v6i co s6 16 thi mot lan di chuyén maot sb 1 phai di chuyén 4
bit). Néu qua trinh nay cho két qua phan dinh trj 12 0 thi sé khac duoc luu lai nhu 14
két qua. Vi vay néu hai sb c6 ciing phan mil, nhung khac nhau phan dinh tri, thi s6 nho
hon s& bi mat.

Tiép theo, hai phan dinh tri duoc cong véi nhau, kém theo ca viéc tinh toan
phan diu cua ching. D4u cua ching c6 thé khac nhau do dé két qua c6 thé bang 0.
Ciing ¢6 cac s6 ¢6 phan dinh tri ¢6 kha nang bi tran trén mot s hang. Ciing nhu phan

dinh tri ctia két qua da bi di chuyén vé phia bén phai va phan mii di dugc tang. Mot sb
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mil b tran ¢6 thé xuét hién nhu 12 mot két qua va viéc nay cb thé dugc luu lai va két
thic moi hoat d@dgotected by PDF Anti-Copy Free
Budc tidypigeadi toidreNedsidoto IRitngerée ii€¥Vaberinalbh phii hop 1a viéc di

i & cao nhét cua ph?ln dinh tri (1 bit hoac 4

chuyén phan dinh tri sang trai ch
bit v&i co s 16) 1a khac 0. Mdi 13 én tuong tmg véi mot 1an giam sé mii di 1
va diéu nay c6 thé dan t6i s mii i. Tém lai 1a két qua phai dugc lam tron va
luu lai.
Vidu 3.3.13: Cho A=0,101.2""% B=0,111.2'"
Thuc hién phép tinh:

a) A+B

b) A-B
Huéng dan:
a) Thyc hién phép tinh A + B
Bude 1:

Xét: Ex= 0110 => E4 guan= 0000 0110
Eg= 0101 => - Ezg=-0101
=> -Ep hugn= 1111 0101=> -Eg = 1111 1010=> -Eg = 1111 1011
n= E, - Eg= Ea+ (-Eg )= 0000 0110 + 1111 1011= 0000 0001

=>n=1 > 0 chon E, 1am chuan

Budc2:dgt M ', =M, 2" " =0,111.27' =0,0111
Bude 3: thuc hién phép toan dbi voi phan dinh tri

Ma+M'g= 0101 0000+ 0011 1000 = 1000 1000

Két qua= (M, +M ',).2" =1,0001.2""°
Budc 4: Chuan hoa két qua

Két qua= 0,10001.2'"
b) Thuc hién phép tinh A - B
c6 M= 0101 000; M'g= 0011 1000

M, - M'g= 0101 0000 - 0011 1000 = 0001 1000 (c6 tran)

58



Két qua= (M, —M ',).2" =0,0011000.2""°
Vidu 3.3.14: C 1P rotegted by RDE, AntidCopy Free

Thuec hién Bglé?)dtenfo Pro Version to Remove the Watermark)
a) A+B
b) A-B

Huéng dan:

a) Thuc hién phép tinh A + B
Bude 1:
Ex=-101 => B = 1111 0101 =>Ep pgyoe= 1111 1010 => Ex = 1111 1011
Eg= -1000=> -Eg= 1000 => -Eg ta:= -Eg pu = 0000 1000
n=Eapu+ (-Egpe ) = 1111 1011 + 0000 1000 = 0000 0011
=>n=3 > 0 chon E, 1am chuan

Buéc2:dat M ', =M .27 ") = -0,1.27 =-0,0001
Budc 3: thuc hién phép toan ddi véi phan dinh tri

¢6 M’g= 0000 1000 => Mg pouoe= 1111 0111=> M’ = 1111 1000

M= 0101 0000 => My yoree= 1010 1111 => M, =1011 0000

M’ g+Ma= M’ pa+Ma pe =1111 1000 + 1011 0000 = 1010 1000
Két qua= (M’ pu+Mapy ). 27 =1,0101000. 27'°' =0,10101. 271
b) Thuc hién phép tinh A - B
¢6 Ma- M’g= My pa— M’gpa =1011 0000- 1111 1000= 1101 1000
Két qua=(M4 - M’p). 2%+ =1,1011000.2""'=0,11011.2'®

3.3.6.2. Phép nhdn va chia

Phép nhan va chia ddu phay dong 12 mot viéc don gian hon so véi phép cong va

phép trur.

Céc budc tinh todn v6i phép nhan, dugec minh hoa trong hinh 3.8.

Trude tién 1a thuc hién kiém tra 0, néu mot toan hang bang khong thi két qua

bang 0. Budc tiép theo 1a cong sé mil. Néu sé6 mii duoc luu dudi dang do léch (Bias)

thi tong ctia s6 mii ¢ thé gip doi sd Bias. Do d6 gid tri cia do léch phai dugc trir tix
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tong. Két qua 1a ¢6 thé timg s mil bi tran trén hoic tran dudi, két qua nay cé thé dugc

luu lai va két thiRythttcodll by7P DF bhgrtinl ofimvE pbép chia dau phay dong
dugc minh hQa('UiiﬁahiBh(ﬁIf}o Version to Remove the Watermark)

Trir
phan mil

Ciong 50 Bias

Baotran trén

Baotran durai

Chia phén @

dmh try

Hinh 3.8. Phép nhan diu phay dong
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Baotran trén

Tran duai Biotrin dwdi

phém mii

Chia phan @

dmh tri

Hinh 3.9. Phép chia ddu phay dong
3.3.6.3. Phép lam tron
Dé hiéu 16 hon vé cach lam tron. Két qua ctia bat ky phép tinh nao thi phan dinh
tri ciing dugc luu & thanh ghi dai hon. Khi két qua duoc dua ra dudi dang ddu phay
dong thi cdc bit thém vao phai dugc xap xép.
M&i mét con sd déu c6 phuong phap cho phép lam tron. Thuc ra trong tiéu
chuan IEEE c6 4 phuong phap lam tron.
- Lam tron dén sd gan nhét: két qua duoc 1am tron téi sd gan nhét duoc biéu
dién.
- Lam tron t6i + oo: két qua dugc lam tron 1én dén duong vé6 cling.
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- Lam tron t6i — oo: két qua dugc lam tron vé am vo cling.
- Lam Harobe ofed doyy dPdd Bndmaticdi opei Eree
M&i phudmeprdp OPrRMEE MR MBS TRYG NI MAT o t6i sb gin nhét 13

1a c4ch 1am tron ngdm dinh trong uan IEEE va duoc dinh nghia nhu sau: 13 gia

tri gan nhat duoc bicu dién sé& la: ia tri duoc biéu dién gan nhat 1a gan bang

nhau, thi bit 0 bit nhé nhét ctia ph s& dugc gan bang.

Véi vi du, néu céc bit thém vao ma vuot khoi 23 bit thi ¢6 thé dugce luu lai, voi
s6 12 10010 thi c4c bit thém vao 1én dén hon mot nira ctia cc bit dd duoc biéu dién véi
s6 duong trude d6. Trong trudng hop nay ciu tra 16i dung 1a cong thém sb binary 1
vao bit cudi cling, tiép tuc lam tron 1én t6i s6 tiép theo dé biéu dién. Bay gio thi céc bit
thém vao 12 01111. Trong trudng hop nay, cac bit duoc thém vao 1én dén hon mot nira
ctia cac bit da duoc biéu dién sé duong trude dé. Cau tra 16i dung don gian 13 roi vao
bit thém vio, ma c6 két qua ciia phép 1am tron xubng ti sb tiép theo dugc biéu dién.

Trong tiéu chuén ciing chi ra truong hop dic biét ciia cac bit thém vao cia dinh
dang 1000. . .. & day két qua 1a chua hoan toan chinh xac giita hai gia tri c6 thé duoc
biéu dién. mot ¢ thé 1am tron theo phuong phép luén ludn cit bo. Tuy nhién c6 mot
phuong phap khac don gian 13 dua ra mot sb nho nhung do léch tich luy trong budc
tiép theo cua cac phép tinh. Yéu cdu ¢ ddy 1a phuong phap khong lam tron do 1éch.
M6t ¢6 thé 1am tron 1én hodc Xuéng vGi do 1éch caa cac sb ngau nhién, hoac trung
binh, thi két qua co thé 1a khong lam tron d6 léch. Nguoc lai viée [am tron véi dbi sb 1a
khong thé du doan theo mot qui dinh trudc nao. Lam tron sé chin theo tiéu chuan
IEEE 14 bat budc: Néu két qua c6 do chinh xac trung binh giita hai sb ¢6 thé duoc biéu
dién, gia tri duoc 1am tron 1én néu cudi ciing ciia s6 dugc biéu dién 1a 1 va két qua
dugc 1am tron xudéng néu bit thap nhét ciia sé dugc biéu dién c6 trang thai hién hanh 1a
0.

Tiép theo 1a su lya chon thir hai, viéc 1am tron vé duong va 4m v6 cung, ta biét
mot phuong phap hoan toan c¢6 thé thuc hién duoc nhu véi cac phép tinh s6 hoc. Mot
s6 khai niém vé phép tinh sb hoc trudc day: Tai budc cubi ciing ciia hang loat phép
tinh todn dau phay dong, chiing ta khong biét duoc két qua chinh xac boi vi didu d6
con phu thudc vao phan cimg, ma tao ra viéc lam tron két qua. Néu chiing ta cho phép

modi mot phép tinh dugc thuc hién hai lan lién tuc: lan thtr nhat 13 1am tron 1én va lan
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thir hai 12 1am tron xudng, va két qua dung 1a trung binh cong ciia hai két qua d6. Néu
gi6i han cua s6 Pyrottie tindy bRmPRIFxAong i iy He-te¢ mot cach day du, thi
két qua thu duqushiteu whiwh ¥éesidiftolihdngyéhinit whitchung)ta ciing biét dicu do

va ¢6 thé cho phép phan tich duoc cong.

Phuong phép c6 tinh quyét g tiéu chuan la 1am tron vé 0. Pay chi don

gian la su cit bo: cac bit thém va ua. Day qua that l1a phuong phép don gian
nhat. Tuy nhién két qua ma bj cit bo cac bit di thi thudng nho hon hoac bang véi gia
trj gdc, qua trinh nay tao ra mot do léch xudng (downward). Pay 1a mot do 1éch lién
tiép ma ta dd ban t6i trude kia, tir d6 léch nay anh huong dén moi tinh toan cho mdi

mot bit thém vao 1a 0.

3.4. PON VI PIEU KHIEN

Chirc nang:

- Piéu khién nhan 1énh tir bd nhé dua vao thanh ghi 1énh.

- Tang ndi dung cia PC dé tro sang Iénh ké tiép.

- Giai ma 1énh dd nhan duogc va thao tic v6i 1énh yéu cau.

- Phit ra cdc tin hiéu diéu khién thuc hién 1énh.

- Nhén cdc tin hiéu tir BUS hé théng va dap tng céc yéu cau do.

- Pon vi diéu khién tao ra cic thao tic xay ra trong CPU.

Don vi diéu khién thuc hién hai thao tdc chinh sau:

Su sip xép chudi (Sequencing): Pon vi diéu khién CPU sap xép chudi vi thao
tac vao mot chudi lién tuc thich hop, dua trén chuong trinh dang dugc thyc hién.

Sy thi hanh (Execution): Pon vi diéu khién mdi vi thao tac duoc thyc hién. Pon
vi diéu khién thao tdc dua vao viéc st dung céc tin hiéu diéu khién.
3.4.1. Tin hiéu diéu khién

Déi vai don vi diéu khién dé thuc hién dugc chuc nang cua nd, né phai c6 dir
liéu va cho phép né xéc dinh trang thai cia hé thong va muc ra cho phép né diéu khién
tac dong ciia hé théng. Noi tai, don vi diéu khién phai c6 logic yéu cau thuc hién chudi

vi thao t4c va thi hanh cédc chtrc nang.
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Protected by PDF Ant Free

(Upgrade to Pro Version to ii]@ﬂh‘&mﬂ@ﬂvatermark)

Cac tin hiéu
diéu khién bén

DPon vi trong CPU
Clock diu khién ’
—
Cac tin hiéu Cac tin hiéu
yéu cau tu bus dieéu khién dén
hé thong bus h¢ thong
A

Bus dieu khién

Hinh 3.10. M6 hinh két néi don vi diéu khién

Tin hiéu diéu khién dugc thé hién trong hinh trén bao gom tin hiéu vio va tin
hi¢u ra.

3.4.1.1. Cdc tin hiéu vao

- Clock: Pay 14 cach don vi diéu khién giir thoi gian. Pon vi diéu khién tao ra
mot vi thao tic (hodc mot tap cac thao tac dong thoi) dugc thyuc hién véi mdi xung
dong ho.

- Thanh ghi chi lénh: Puoc ding dé xac dinh vi thao tac nao dugc thyuc hién
trong chu ky thi hanh.

- Co: Xéc dinh trang thai cia CPU va két qua cua thao tic ALU.

- Cdc tin hiéu diéu khién tir BUS diéu khién: BUS diéu khién ciia BUS hé thong
cung cap tin hiéu cho don vi diéu khién, nhu 13 tin hiéu ngét va sy cong nhan.

3.4.1.2. Cdc tin hiéu ra

- Tin hiéu diéu khién trong CPU: Khién dit lidu di chuyén tir mot thanh ghi t6i
céc thanh ghi khac va 1am hoat dong cac chirc ning ALU cu thé.

- C4c tin hiéu diéu khién BUS: C6 tin hiéu diéu khién b nhd va tin hiéu diéu
khién module vio ra.
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3.4.2. Pon vj diéu khién vi chuong trinh

pé thuc Hanodecitarl by | Ddic AirtizGapaynistieeh doc t6i bo nho diu
khién. (Upgrade to Pro Version to Remove the Watermark)

- Tir ma dia chi duoc xac ng thanh ghi dia chi diéu khién duoc doc vao
thanh ghi bo dém diéu khién.

- Noi dung cua thanh ghi

diéu khién phat ra tin hiéu diéu khién va
thong tin dia chi tiép theo cho don vi logic tuan tu.

- Pon vi logic tuan ty tai dia chi mé&i vao trong thanh ghi dia chi diéu khién dya
vao thong tin dia chi tiép theo tlr thanh ghi bd dém diéu khién va céc cd ALU.

Tt ca xay ra trong mot xung dong ho.

CAU HOI ON TAP VA BAI TAP CHUONG 3

Cau 1: Trinh bay chirc nang va ciu tric ciia mot bd vi xir 1y.
Cau 2: Trinh bay chirc nang va nhiém vu céac thanh ghi doan.
Cau 3: Trinh bay chirc nang va nhiém vu cac thanh ghi da nang .
Céu 4: Trinh bay chirc nang va nhiém vu cdc thanh ghi con tré va chi sb.
Cau 5: Trinh bay chiic nang va nhiém vu cia don vi sd hoc va logic (ALU).
Cau 6: Trinh bay chirc nang va nhiém vu céac thanh ghi co FR
Cau 7: Néu cac thao tac chinh trong don vi diéu khién
Cau 8 : Thuc hién phép cong
(2)10+ B0
Cau 9 : Thuc hién phép trur theo 2 cach
10— Bo
Cau 10 : Thuc hién phép nhan
a) (12)10 x (Mo
b) (1410 X (4)10
Cau 11 : Thyc hién phép chia
a) (13)10 : (6)10

b) (-12)10 :(-5)10
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¢) (10)10 : (-3)10
dPeoectes), by PDF Anti-Copy Free
Cau 12 (Upgtadsién PreYentipn doBgmove the Watermark)
Khi biét: A=-0,1

. B=-0,101x 2"
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Chwong 4
ProtectedI§NPIRPATAR-LEOPY Free
Trang b(Wharsidé toiPracdrsieicteRbtove thé Watekiigrkdao ra si van chuyén

tin hiéu bén trong bé xir Iy nham t ion tdp lénh twong itmg voi kién triic phan mém

da dé ra. Mo ta dién tién thi han h ma mdy, day la co so dé hiéu dwoc cdc
hoat dong xu 1y lénh trong mdy til

Sinh vién can ndm viing cdu triic cia bé xir Iy trung tam va dién tién thi hanh
mét lénh ma mdy, vi day la co s dé hiéu dwoc cdc hoat dong xir 1y lénh trong cdc ky

thudt xur ly thong tin trong mdy tinh.

4.1. CAC PAC TRUNG CO BAN CUA LENH MAY
4.1.1. Gi6i thiéu chung vé tip lénh

Néu coi phan mach dién tir cia CPU la “phan x4c” thi tap lénh (Instruction Set)
chinh 1 “phan hon” ctia bd ndo mdy tinh. Nho c6 tap 1énh, CPU c6 kha ning lap trinh
duoc dé thuc hién céc cong viéc hitu ich cho nguoi dung.

C6 thé dinh nghia lénh mdy tinh mot cach don gian: Lénh mdy tinh (Computer
Instruction) 1a mot tr nhi phan (binary word) dugc gan mgt nhiém vu cu thé. Cdc lénh
cua chuong trinh dugc luu trong bd nhé va ching lan luot duge CPU doc, gidi ma va
thyc hién. T4p 1énh may tinh thudng gém nhiéu 1énh c6 thé duoc chia thanh mot sb
nhom theo chtc nang: nhém céc 1énh van chuyén dir li€u (data movement), nhom cac
1énh tinh todn (computational), nhém cdc 1énh diéu kién va ré& nhanh conditonal and
branching) va mgt s6 1énh khéc.

Viéc thyc hién 1énh c6 thé duoc chia thanh cac pha (phase) hay giai doan
(stage). Mdi 1énh c6 thé duoc thuc hién theo 4 giai doan: (1) Poc 1énh (Instruction
fetch - IF): 1énh dugc doc tir bd nhé vé CPU; (2) Giai ma (Instruction decode - ID):
CPU giai ma Iénh; (3) Thuc hién 1énh (Instruction execution — EX): CPU thuc hién
lénh; va (4) Luu két qua (Write back - WB): két qua thuc hién 1énh (néu c6) duoc luu
vao by nhd [2].

M&i bd xtr Iy déu c6 mot tap 1énh xac dinh.

Tap 1énh thuong c6 hang chuc téi hang tram 1€nh.

Mdi 1énh 1a mdt chudi s6 nhi phan ma bo xur 1y hiéu duoc dé thuc hién mot thao

tac xac dinh.
67



Cac lénh duoc miéu ta béng cac ky hiéu goi nhé ( Chinh 1a cédc 1€nh cta hop
ng). Protected by PDF Anti-Copy Free
4.1.2. Cac thar(b/ pdrdd ctiaHéaNarsign to Remove the Watermark)

Dang téng quét cua 1énh inh gdm c6 2 phan chinh: (1) mi 1énh hay ma

thao tic (opcode — operation co dia chi cta céc todn hang (Addresses of

Operands). Mi 1énh c6 mot ma 1 va duoc biéu bién béng mot sd bit. Chéng
han, ma 1énh cua CPU Intel 8086 duoc biéu dién boi 6 bit. Mbi 1énh c6 thé c6 mot

hodc nhiéu todn hang va moi todn hang 1a mot dia chi.

Ma thao tac Dia chi céac toan hang

Ma thao tic (Operation code — opcode ): Ma héa cho thao tic ma bd xtr 1y phai
thuc hién.
Dia chi todn hang (Operand): Chi ra noi chira cic todn hang ma thao tac s€ tac
dong.
Toan hang ngudn: Dir liéu vao cua thao tac.
Toéan hang dich: Dir liéu ra cua thao tac.
Khong phai 1énh nao cling ¢6 Dia chi cic todn hang.
Mot 1énh chi can chi ra:
Chure néng cua 1énh
Noi chira dir liéu
Noi luu két qua

4.1.3. Mo ta Iénh
Lénh mdy 1a nhi phan.

Pé dé hiéu va d& nh¢ ddi véi con nguoi, ngudi ta mé ta 1énh bang cdc ky hiéu
goinhd. VD: ADD, SUB, LOAD...

Todan hang c6 thé duogc miéu ta nhu sau: ADD A, B
4.1.4. Cackiéu Iénh

Xu ly dir ligu

Luu trir dir 1iéu (Store, Load)

Van chuyén dir liéu (Vao/ra — IN, OUT, IOR, IOW)

Lénh Iam viéc véi thanh ghi, b nhé
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Lénh nhay (Piéu khién thay ddi trat ty cia chuong trinh): JMP, BR..
Lénh biéPaotecked by PDF Anti-Copy Free

4.1.5. Cac thabUBERAE {AFE Wi Yamto Remove the Watermark)
IF: Instruction Fetch: Nhan ga

ID: Instruction Decode: Gi
DF: Data: Nhan dir liéu
EX: Execution: Thuc hién
DS: Data Store: Luu trit két qua

Thong thuong dia chi ciia 1énh tiép theo — PC (+1)

4.1.6. Cac van dé vé thiét ké tap lénh
- Vé thao téc. Chiing ta phai quan tim t&i cdc van dé nhu: Bao nhiéu thao tac?

Céc thao tac nhu thé nao? Mirc do phirc tap ctia thao tac.

- C4c kiéu dit liéu.

- Céc khudn dang 1€énh. D9 dai cia truong ma thao téc, ) luong dia chi todn
hang.

- Céc thanh ghi: Quan tdm t&i s6 thanh ghi ciia CPU duoc sir dung, cdc thao tac
nao dugc st dung trén céic thanh ghi.

- Céc phuong phap dia chi (Addressing Modes)

- RISC hay CISC (Reduced Instruction Set Computing, Complex Instruction
Set Computing)

4.2. CAC KIEU TOAN HANG

Kiéu cuia toan hang thuong dugc dua vao trong ma tac vu cda lénh. Cé bbn kiéu
toan hang dugc diing trong céc hé thong:

. Kiéu dia chi.

. Kiéu dang sb: s6 nguyén, ddu chim dong,...

. Kiéu dang chudi ky tu: ASCII, EBIDEC,...

. Kiéu dir liéu logic: cac bit, cd,...

Tuy nhién mdt sb it m4y tinh ding céc nhan dé xac dinh kiéu toan hang. Thong
thuong loai ciia toan hang xac dinh ludn chiéu dai cia né. Toan hang thudng c¢6 chiéu
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dai 12 byte (8 bit), nira tr may tinh (16 bit), tir may tinh (32 bit), tir d6i may tinh (64
bit). Dac biét, kl@rgﬁe&éd.lbbﬁ@m @W@WF@@&\ nang tinh toan véi
cdc s6 thap phagUB &R MO P Vérsis e REMoVE T Wahiinkitu.

4.2.1. S6 lrong dia chi toan han Iénh

- 0 dia chi toan hang:
Cic toan hang déu dugc ng
Str dung todn hang Stack.
Vidu4.2.1: pusha
push b
add
poc ¢
Cé6 nghia la: c=a+b
Nhung kiéu nay khéng thong dung.
- 1 dia chi toan hang
Mot todn hang duoc chi ra trong 1énh.
Mot todn hang ngam dinh, thuong 1a thanh ghi (thanh chira - accumulator)
Puoc st dung trén cdc mdy ctia thé hé trudc.
- 2 dia chi toan hang

Mot todn hang vira la todn hang ngué)n vura 1a todn hang dich, toan hang con lai

12 to4n hang ngudn.
a= a+b
Gid trj cii cia mot toan hang ngudn bi mat do phai chira két qua.
Uu diém: Rit gon do6 dai tir 1énh va phd bién.
-3 dia chi toan hang
Hai to4n hang ngudn va mét toan hang dich.
c=a+b

Tt 1énh dai vi phai ma héa dia chi cho ca ba todn hang.

S6 toan hang | Dang lénh 7(()3h1’rc ning Ghi chi
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Prote¢cted by P

PT A,B,C

A<BPTC
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PT A

PT

ACPTA

(S-2) PT (S-1)

Lam viéc voi

ngan xep
Duoc str dung trén cic b vi xtr 1y tién tién.
Mt s6 1énh vi du
Khéng dia chi Mot dia chi Hai dia chi Ba dia chi
PUSH M LOAD M MOV AB ADD A,B,C
POP M STOR M ADD A,B SUB A,B,C
ADD ADD M SUB A,B MPY A,B,C
SUB SUB M MPY A,B DIV AB,C
MPY MPY M DIV A.B
DIV DIVM

Chd y: Trong mot 1énh t6i thiéu phai 6 mot toan hang 1a thanh ghi
Vidu 4.2.2: Thuc hién phép toan sau.

f=(A+B/D)(C-D/E) +E/F
Dung cac 1énh 3, 2, 1, 0 dia chi

Voi lénh 3 dia chi
DIV R1,B,D R1 «— B/D
ADD R1,R1,A R1 <— A +B/D
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DIV R2,D,E H R2 — D/E
Protected by PDF Anti-Copy Free
SH)%@%&’&QPm Versi rBt% ﬁgépéli’he Watermark)
MPY R1,R1,R2 (A+B/D)(C-D/E)
DIV R2,E,F E/F
ADD R1,R2.R1 |; | Rl « (A+B/D)(C-D/E)+E/F
Vi lénh 2 dia chi
MOV R1,B H R1 B
DIV R1,D H R1 «— B/D
ADD R1,A H R1 «— A+B/D
MOV R2,D H R2 <D
DIV R2,E H R2 «— D/E
SUB C,R2 : | C <« C-D/E (6 nhé chtra C)
MPY R1,C : | Rl — (A+B/D)(C-D/E)
MOV R2,E H R2—E
DIV R2,F H R2 — E/F
ADD R1,R1 : | R1 — (A+B/D)(C-D/E)+E/F

Véi I¢nh 1 dia chi

LOAD B

AC—B
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DIV D ; | AC<—B/D

Protected by BDF Anti-Copy Free
%&Er‘éde to Pro ) n‘%g: ﬁr&t@@e Watermark)
STOR M1 — A+B/D
LOAD D D
DIV E ; | AC <—D/E
STOR M2 ; | M2« DJ/E
LOAD C ; | AC—C
SUB M2 ; | AC«— C-D/E
MPY M1 ; | AC < (A+B/D)(C-D/E)
STOR M1 ; | M1 «— (A+B/D)(C-D/E)
LOADE ; | AC—E
DIV F ; | AC<«E/F
ADD M1 ; | AC < (A+B/D)(C-D/E)+E/F

Véi lénh 0 dia chi

PUSH D ; | S-1<D
PUSH B ; |S-2<B
DIV ; | S-1«<B/D
PUSH A 5 | S-2<—A
ADD ; | S—-1«<A+B/D
PUSH E ; | S-2«E
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PUSH D ; |S-3<D
pRrotectedbyEDT Aqyri-Copy Free

L (Upgrade to Py ision-to-Remove
PUSH C ; | S=-3C

SUB H (C-D/E)

MPY : o35 (A+B/D)(C-D/E)
PUSHF s | S-2<F

PUSHE 5 | S-3«F

DIV : | S—2—EF

ADD s | S—1 < (A+B/D)(C-D/E)+E/F

4.2.2. Panh gia vé s6 dia chi toan hang
Nhiéu dia chi todn hang: Céc I1énh phuc tap hon

Can nhiéu thanh ghi hon.
Chuong trinh c6 it Iénh hon.
Nhan 1énh va thuc hi€n 1énh cham hon.
[t dia chi to4n hang: Cdc 1énh don gian hon
Can it thanh ghi hon
Chuong trinh ¢6 nhiéu 1énh hon

Nhan 1énh va thuc hién 1énh nhanh hon.

4.3. TAP LENH

4.3.1. Cac 1énh chuyén dir liéu .
MOVE: Copy dit li¢u tir nguon t6i dich.

LOAD: Nap dir liéu tir by nhé t61 bd xtr 1y.

STORE: Cit dit liéu tir bd xtr Iy dén bo nhd.
EXTRANGE: Trao d6i noi dung ctia ngudn va dich.
CLEAR: Chuyén céc bit 0 vao toan hang dich.

SET: Chuyén cic bit 1 vao todn hang dich.

PUSH: Cét ndi dung toan hang ngudn vao ngan sép.

POP: Liy noi dung dinh ngan sép dua dén toan hang dich
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4.3.2. Caclénh sb hoc

ADD: CoOng hai todn hang. .

(i9r§) ec?gﬁhﬁf PDF Anti-Copy Free
SUBTRACT: Tru hai toan han%.

(Upgrade to Pro Version to Remove the Watermark)
MULTIPLY: Nhan hai todn hang.
DIVIDE: Chia hai todn h
ABSOLUTE: LAy tri tuyé o4n hang
NEGATE: Déi dau todn bu2)
INCREMENT: Téng toan hang thém 1
DECREMENT: Giam todn hang di 1
COMPARE: Trir hai to4n hang dé 1ap co

4.3.3. Cac Iénh logic
AND: Thuc hién phép AND hai todn hang

OR: Thyc hién phép OR hai todn hang

XOR: Thuc hién phép XOR hai todn hang

NOT: Do bit hai toan hang (1iy bui 1)

TEST: Thuc hién phép AND hai todn hang dé 1ap co
SHIFT: Dich trai (phai) toan hang

ROTATE: Quay trdi (phai) todn hang

Minh hoa cac 1énh AND, OR, XOR

Gia st c6 hai thanh ghi chtra dit liéu nhu sau:
(R1)=1010 1010
(R2)=0000 1111

R1 «—(R1) AND (R2) = 0000 1010

Phép toan AND ding dé x6a mot sb bit va giir nguyén mot s bit con lai cia
todn hang.

R1 +<—(R1) OR (R2) =10101111

Phép toan OR dung dé thiét 1ap mot sb bit va giit nguyén mot sb bit cua todn
hang.

R1 «+—(R1) XOR (R2) = 10100101

Phép toan XOR dung dé dao mot s bit va giit nguyén mot s bit con lai clia
toan hang.

Cac thao tac SHIFT va ROTATE:

75



-l -l

Dich trai logic
Protected by PDF Anti-Copy Free

DICh phal logéfjpgradeoto_ﬁrn ersion to Remave the Watermark)

O'\
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Dichtrai s6 hoc

Dichphai s6 hoc

A

A
A
3

Quay trai logic

Quay phai logic f‘l*—>+-—|>-—|’—* e

4.3.4. Cac Iénh vao ra chuyén dung

INPUT: Copy dif liéu tir mot cong xac dinh dua t6i dich.
OUTPUT: Copy dit liéu tir ngudn téi mot cong xéac dinh.
4.3.5. Cac Iénh chuyén diéu kién
JUMP (BRANCH): Lénh nhay khong diéu kién. Nap vao PC mot dia chi xac dinh.
JUMP CONDITIONAL: Lénh nhay c6 diéu kién. Diéu kién dung -> nap vao PC
mot dia chi xac dinh. Diéu kién sai -> Khoéng 1am gi ca.
CALL: Lénh goi chuong trinh con. Cit ndi dung cta PC (dia chi trd v&) ra mot vi tr
xdc dinh (thuong & Stack). Nap vao PC dia chi ctia Iénh dau tién cua chuong trinh con.

RETURN: Lénh trd vé tir chuong trinh con. Khéi phuc dia chi tr& vé tra lai cho PC

dé tro vé chuong trinh chinh
4.3.6. Lénh ré nhanh .
- Lénh r& nhanh khong diéu kién.
Chuyén t6i thuc hién 1énh & vi tri ¢é dia chi XXX. PC khong tr6 sang 1énh ké
tiép ma nhay xudng 1énh c6 dia chi XXX
PC<+— XXX
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Protected by PD1 Anti-Cenv Free
Lénh r&€ nhanh X
(Upgrade to Pro Versi Té%h“fé“t? Ig: the Watermark)
XXX | Lénh ‘
Lénh

Hinh 4.1. Lénh r& nhanh khong diéu kién
- Lénh & nhanh c6 diéu kién.
Trong 1énh c6 kém theo diéu kién
Kiém tra diéu kién trong 1énh:
Néu Iénh ding -> thyc hién 1énh & vi tri ¢6 dja chi XXX
Néu diéu kién sai -> thuc hién 1énh_ké_tiép.
Diéu kién thudong duoc kiém tra thong qua céc cd.

C6 nhiéu Iénh r& nhanh cé diéu kién.

Lénh
Lénh r& nhanh diéu kign XXX Pidu kién sai
Lénh ké tiép :I‘—

Lénh

XXX |Lénh ‘

Diéu kién ding
Lénh

Hinh 4.2. Lénh ré nhanh cé diéu kién
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4.3.7. Lénh CALL va RET .
Cenn e EithS(ith 0% BRE Anti-Copy Free
Cht noi JHRSPASERFIUVertio:fe BsmrEsidy) Watnmark)

ién cua chuong trinh con dugc goi -> B xtr

Nap vao PC dia chi cua 1¢
con tuong ung.

Lénh tré vé chuong trinh ¢ N.
L'Qiy dia chi cua lénh ké tiép cit & Stack nap tra lai cho PC -> B xu ly duoc

ly duoc chuyén sang thyc hién ch

diéu khién quay tré vé thyc hién 1énh nam sau 1énh CALL.

Lay dia chi dau

Lénh tién cua
CALL CTCon chuong trinh
Lénh ké tiép < con

Citvao |Lénh
Stack

CTCon Lénh dau tién cta CT con -

Lénh
Goi cac
lfhu ulllc Lay dia chi cat
ng n 3 0 A
ong nhau & Stack tra vé
RETURN cho PC
Addresses Main memory
4000 l
4100 CALL Proc 1 Main
4101 Program
4500
|
>
4600 CALL Proc 2 Procedure -
4601 CALL Proc 2 Proc 1 |
4650 -4
4651
RETURN l
4800
—>
Procedure
Proc 2
RETUEMN — |
CALLS and RETURNS .
Execution Sequence
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St dung Stack
ProtLectéd byl PDF Anti-Gopy Fret
)

(Upgrade to i pve the Watermar
1651
4101 4101 4101
. . * . .
Initial Stack After CALL  Initial C TURN After CALL After RETURN After RETURN
Contents Proc 1 Proc 2 Proc 2

4.3.8. Cac Iénh diéu khién hé thong
HALT: Dung thuc hién chuong trinh

WAIT: Tam dung thuc hién chuong trinh, 1ap kiém tra diéu kién cho dén khi
thoa man thi tiép tuc thuc hién.

NO OPERATION: Khong thuc hién gi ca.

LOCK: Cam khéng cho xin chuyén nhugng BUS

UNLOCK: Cho phép xin chuyén nhuong BUS.

4.4. NGON NGU LAP TRINH VA CHUONG TRINH DICH
4.4.1. Khai niém ngon ngir lap trinh

Ngoén ngir 1ap trinh (Programming language) la mét tap con cuia ngdn ngir may
tinh. Pay 1a mot dang ngdn ngit duoc chuan hoa (ddi 1ap v6i ngdn ngit ty nhién). N6
dugc dung dé miéu ta nhiing qua trinh, nhiing ngir canh mot cach rat chi tiét. N6i cach
khac, ngdn ngir 1ap trinh 12 mot hé théng duoc ky hiéu hoa dé miéu ta nhing tinh toan
(qua mdy tinh) trong mot dang ma ca con ngudi va may déu co thé doc va hiéu duoc.
4.4.2. Cacloai ngon ngir lap trinh thong dung

Co hang tram loai ngdn ngir 1ap trinh khac nhau, moi loai ngén ngir déu co ca
phap riéng ctia nd. Mot sb ngon ngit thi dugc phat trién dé dung trén cic loai may tinh
chuyén biét, mot sb ngdn ngir khac thi - do su thanh cong cta né - da trd thanh chuan
va dugc 4p dung trén da s6 cac may tinh. Ngon ngit lap trinh ¢6 thé dugc phan chia
thanh 3 loai chinh: Ngon ngir mdy, hop ngit va ngdn ngit cap cao.

» Ngbn ngir may

Ngén ngit may (ma may) 12 ngdn ngir nén tang cua bd vi xir ly. Cac chuong

trinh dugc viét trong tat ca cac loai ngdn ngir khac cudi ciing déu duge chuyén thanh

ngon ngir may trudc khi chuong trinh dé dugc thi hanh. Vi tap 1€nh ciia ngén nglr may
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phu thudc vao loai vi xtr Iy nén ngdn ngit may sé khéac nhau trén nhiing may tinh c6 sir
dung b vi xir ljPhétebted b iR Way thuChginThaee ngon ngir may 12 1ap
trinh vién c6 th@UgisenlbionPrdydishirteRignov ot Svgehinkxdc diéu minh mudn

lam. Do d6, céc chuong trinh ngq ' may duoc viét tot 1a nhiing chuong trinh rat

hiéu qua (tbc do thi hanh nhanh, ¢ nho). Bat logi cia chuong trinh ngdn ngir

may 1 thong thudng s& mat rat nh ian dé viét, rat kho doc, theo doi dé tim 13i.
Thém vao d6, bai vi chuong trinh duge viét bing tap 1énh phu thude vao bo vi xir Iy
nén chuong trinh chi chay dugc trén nhitng mday tinh c6 cung b vi xir ly ma thoi.
Ng6n ngir may ciing duoc goi 1a ngon ngir cp thap (low-level language)
» Hop ngit
Hop ngit duoc phat trién nham gitip cac 14p trinh vién dé nhé céc chi thi caa

chuong trinh hon. Hop ngit tuong ty nhu ngdn nglt may nhung lai str dung cac ky hiéu
goi nhé (mnemonics hay ma 1énh hinh thirc - symbolic operation code) dé biéu dién
cho cic md 1énh ciia may. Mot dac diém khac nira 13 hop ngit thong thudng cho phép
dinh dia chi hinh thtrc (symbolic addressing), nghia 1a mot vi tri by nhé trong may tinh
6 thé dugc tham chiéu toi thong qua mot cai tén hodc ky hiéu, chéng han nhu TOTAL
thay vi phai sir dung dia chi thuc sy ctia né (bang con sd nhi phan) trong ngdn ngir
may. Cac chuong trinh hop ngit con bao gébm cac chi thi vi mé (macro instruction) cé
thé tao ra nhiéu lénh ma mdy. Cic chuong trinh hop ngit dugc chuyén sang ma mdy
thong qua mot chuong trinh dac biét goi la trinh hop dich (assembler). Mac du hop
ngir tuong déi d& ding hon mi mdy nhung hop ngit van dugc xem 12 ngdn ngit cp
thap bdi vi né van con rat gan vai timg thiét ké ciia may tinh.

N6i chung mgt trinh hop nglt dugc chia lam 4 doan:

DPoan ma

Doan dir liéu

Doan dir liéu mo rong

Poan ngan xép

Trong chuong trinh doi hoi phai ¢ it nhat mot doan ngan xép. Poan ngan xép

gitip luu trir cac két qua trung gian khi thyc hién chuong trinh.

> Ngbn ngit cip cao
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Cudc cach mang ctia ngdn ngit mdy tinh bt ddu véi sy phat trién ctia ngdn ngir
cép cao vao cu figpelcité25 b ya PIOE Nedtin@ofpycorg gii hon véi ¥ niém
ngdn ngit ma hivphehdees PRy NieddobistRembao tBOWstG dark)tl, dong tir, ky hiéu

toan hoc, lién hé va cdc thao tic lugaelz. Cac yéu t6 nay c6 thé duoc phdi hop, lién két

voi nhau tao thanh mot hinh thac ac "cau" nay dugc goi la cdc ménh dé cua

chuong trinh (program statement) nhiing dic diém nay, cdc 1ap trinh vién dé
dang doc va dé hoc ngdn ngit cip cao hon so véi ngdn ngit may hoic hop ngir. Mot loi
diém quan trong 12 ngdn ngir cdp cao thong thudng khong phu thude vao mdy tinh,
nghia 1 cac chuong trinh viét bang ngdn ngit cap cao cé thé chay trén cic loai mdy
tinh khéac nhau (st dung cac b vi xt ly khac nhau).

Vi du: Ngbén ngi cép cao nhu: C, C++, PASCAL, BASIC, COBOL,
FORTRAN,...
4.4.3. Chuong trinh dich

Moi chuong trinh duoc viét bang cac ngdén ngit khong phai 12 ngdn ngit may
cudi cing déu phai dugc chuyén doi sang ngdn ngit may trude khi duoc thi hanh.
Chuong trinh ngdn ngit cép cao dugce dich sang ngdn ngit may bang mot trong hai
cach: Trinh bién dich (compiler) hodc trinh thong dich (interpreter).

» Trinh bién dich

Sé& chuyén doi toan bd chuong trinh sang ma may, roi chira két qua vao dia dé
¢6 thé thi hanh vé sau. Chuong trinh ngdn ngit cdp cao duoc chuyén dbi dugc goi la
chuong trinh ngudn (source program) va chuong trinh ngdn ngit may duoc tao ra duoc
goi 12 chuong trinh d6i tugng (object program) hodc ma déi tugng (object code). Khi
ngudi ding muén chay chuong trinh, chuong trinh déi tuong s& duoc nap 1én bd nhé
chinh ctia CPU va céc chi thi ctia chuong trinh s& duoc thi hanh. Khi dugc huéng dan
boi cac chi thi ciia chuong trinh, CPU sé& truy xuét dit liéu va tao ra cac két qua. Trinh
bién dich s& kiém tra cu phap chuong trinh, thuc hién cac phép kiém tra logic va dam
bao céc dit liéu sap duoc sir dung trong cac phép so sanh, tinh toan di duoc dinh nghia
mot cach hop ly & mdt noi nao do trong chuong trinh. Mdt chirc nang quan trong cua
trinh bién dich 12 né s tao ra mot danh sach 13i cua tit ca ménh dé trong chuong trinh
vi pham ¢t phép ciia ngdn ngit. Danh sich nay gitip lap trinh vién dé dang stra doi

chuong trinh.
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Do ngdn ngit may phu thudc vao bd vi xir Iy nén cdc mdy tinh khéc nhau sé& can
¢6 cic tinh biePigtiderh iy PBRNatICeipydiedp cao. Vi dy, mot miy
mainframe, mAyUpHPd deo1F Websioh 1w ctheavirpmbiRy dich khac nhau dé

bién dich cing mot chuong trinh sang ma may cua tung loai may nay.

» Trinh thong dich

Thay vi chuyén doi toan bé rinh ngudn nhu trinh bién dich, trinh thong
dich chi chuyén d6i mot ménh dé cua chuong trinh va thyc hién doan ma két qua ngay,
sau d6 né tiép tuc chuyén d6i ménh dé thir 2 rdi thi hanh doan mi két qua thir 2 va cur
thé. Khi sir dung trinh théng dich, mdi 1an chay chuong trinh 13 mdi lan chuong trinh
ngudn dugc théng dich sang ngdn ngit may. Khong c6 chwong trinh ddi tuong nio
dugc tao ra.

Céc trinh thong dich thuong duge dung trén cdc may tinh ca nhan khong c6 du
bd nhd hodc stc manh tinh toan can thiét dé diung trinh bién dich. Loi diém cta trinh
thong dich 1a 1ap trinh vién van c6 thé chay mot chuong trinh van con 16i cti phap. Chi
dén luc thong dich dén cau lénh c6 18i cii phap, qua trinh thi hanh chuong trinh m&i bi
ngimg lai va trinh thong dich s& thong bao 16i. Piém bat loi 13 cac chuong trinh thong
dich chay khong nhanh bing cac chuong trinh duoc bién dich vi qué trinh chuyén d6i
sang ngon nglt may dugc thuc hién cung vdi qua trinh thi hanh chuong trinh. Vi ly do

nay, ngay nay, da so cac ngon ngit cap cao déu dung trinh bién dich.

CAU HOI ON TAP VA BAI TAP CHUONG 4
Cau 1: Néu céc loai ngdn ngit 1ap trinh thong dung
Cau 2: Néu cac chuong trinh dich va uu nhuge diém ciia mdi loai.

Cau 3: Thuc hién phép toan sau.
f=E-(A+B/C)/(D+B)
Dung céc Iénh 3, 2, 1, 0 dia chi
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Chwong 5
Protected byl DFONAFHCopy Free
Trang bitpgsidh sadré¥ersion te Réntovehe Watenmydnkly hoat dong cua cdc

cdp bé nhé mdy tinh: bé nhé ca uyén ly van hanh, phan logi cdc mirc, ddanh

gid hiéu qua hoat dong; va nguyé inh cua bé nho do.

Sinh vién can hiéu dwoc c b nho va cdch thirc vin hanh cua cdc loai
bo nhé duwoc gidi thiéu dé co thé ddanh gid duoc hiéu ndng hoat dong cua cdc loai bo

nho.

5.1. TONG QUAN VE HE THONG NHO
5.1.1. Phan loai hé thong nhé
<> Vi tri: Hé thong nhé nam:
Bén trong CPU
Tap céc thanh ghi.
B nhé vi chuong trinh trong don vi diéu khién.
B9 nhd trong
B6 nhd chinh.
Bo nho cache.
B§ nhé ngoai
Cic thiét bi nhé ngoai nhu 6 cing, dia tir, dia quang, USB...
X Dung luong
Do dai tir nhé: Tinh bang bit, thuong 12 8, 16, 32, 64 bit.
S6 luong tir nhé.
<> Pon vi trao doi:
Trao dbi theo tir nh: Pon vi tu nhién ¢ t6 chirc bd nhé. Kich thudc tir nhé
thuong 12 s6 bit ding dé bicu dién s6 hodc d¢ dai 1énh.
Trao doi theo khdi nhé: La don vi truyén dit liéu 16n hon tir nh¢, thuong dugc
dung truyén dit liéu voi bd nhd ngoai.
s Phuwong phdp truy nhdp:

Truy nhép tuan tu: Bang tir.
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Truy nhép tryc tiép: Giéng nhu truy nhép tuan tu, truy nhap truc tiép bao ham
viée chia s¢ docPiépge bkthing BIFF Aaitin € pydE pliso s0 duy nhét wén vi
tri vat Iy. Viéc(opyadnsipes vadwoihanRafoveunatindamiop 1 di dén ving lan

can chung cong vadi tim kiém tua eém hodc doi dé di dén vi tri cudi cung. Thoi

gian truy nhép c6 thé thay doi du ai dia sir dung phuong phap truy nhap truc
tiép.
Truy nhap ngau nhién: Mdi vi tri dia chi trong bd nhé 14 doc nhat. Thoi gian
truy nhap cdc vi tri da cho 1a doc 14p v6i ddy truy nhap uu tién va 13 hang s6.Nhu vay,
vi tri nao cling c6 thé duoc chon ngau nhién, va dia chi truc tiép.B@ nh¢ chinh la truy
nhap ngiu nhién.
Truy nhap lién két: DAy 1a kiéu truy nhap ngau nhién c6 thé lam sy so sanh vi
trf bit trong tir cho mot phép todn cu thé va lam viéc nay cho tit ca cic tir dong thoi. Vi
vay mot tir dyoc tim lai dugc dya vao chinh ndi dung cua né thay vi dia chi cua n6.Véi
truy nhap ngau nhién thong thudng, mdi vi tri ¢6 dia chi co khi cia minh, va thoi gian
tim 12 hing s& doc 1ap vé6i vi trf hay mau hinh truy nhap uu tién. B nhé cache ding
céch truy nhép nay.
% Hiéu nang:
Thoi gian truy nhap: Di véi truy nhap ngiu nhién do 1a thoi gian dé thuc hién
hoat dong doc ghi. D6 1a thoi gian tir khi dia chi dd sin sang trong bo nhd dén khi dix
liéu duoc cét trir hodc duoc lam c6 thé st dung duoc. DPéi vé truy nhap khong phai l1a
ngau nhién thoi gian truy nhap 12 thoi gian dua vi tri doc viét co khi dén vi tri mong
mudn.
Chu ky nhé: Khoang céch giira hai 1an truy nhép.
Tbc do truyén: Bao nhiéu byte trong mot don vi thoi gian.
< Kiéu vdt ly:
Bo6 nhé ban dan
B0 nh¢ tir
B§ nhé quang
s Cdc ddac tinh vt ly:

Kha bién / khong kha bién
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Xoa dugc / khong xda dugc

5.1.2. Phan ciplitef@efesbby PDF Anti-Copy Free

(Upgrade to Pro Version to Remove the Watermark)

Hinh 5.1. Phan cap hé théng nhé

Dung luong tang dén, tdc d6 giam dén, gid thanh/ 1 bit giam dan

5.2.BQ NHO BAN DAN

Hoat dong cia mot 6 nhé

BoVixrly
l" ------
CPU ‘
Tap BG 5y Bo Bo '
nhé || .| nho . -5 Pyt
thanh &> > nhd nh¢ &1 |1 |
ghi Cache Cache chinh ngoai i E i
L1 L2 _E ! i
t_i 1
g b

Diéu khién Diéu khién
Lua chon P Dir liéu vao Lua chon £ s
———— Tébao ' —————— Teébao

Ghi Poc
Hinh 5.2. Hoat djong cta 6 nho

5.2.1. Phan loai bd nhé ban din

C6 3 loai by nhé ban dan:
- B0 nhé ban dan chi doc: (Read Only Memory, ROM)

- B0 nhd truy xuat ngau nhién: (Random Access Memory, RAM)

D liéu ra
——— 3

Thuc té ROM va RAM déu 1a loai b nh¢ truy xuét ngdu nhién, nhung RAM
duogc giit tén goi nay. P& phan biét chinh xdc ROM va RAM ta c6 thé goi ROM 1a bd

nhé chét (nonvolatile, vinh ciru) va RAM 1a bd nhé séng (volatile, khong vinh citu)

hodc néu coi ROM 1a bd nhé chi doc thi RAM 1a bd nhé doc duoc - viét duge (Read-

Write Memory)
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- Thiét bi logic kha trinh : (Programmable Logic Devices, PLD) ¢6 thé n6i diém
khdc bi¢t gitta PPyt &M R R E gvirt-@o pgp Fipdtd-D thuong khong 1on

nhu ROM va Retiadedeo o vuioRIDRbMS oliRa Waitlifark)

Kiéu bd nhé Tiéu c Kha niing | Co ché ghi | Tinh kha
x0a bieén

Read Only | BO nhdg bng x0a | Mit na Khoéng kha

(Z .
Memory(ROM) doc uocC bién
Programmable Bang dién
ROM(PROM)
ERASABLE B6 nhé hau | Bang tia cuc
prom(eprom) nhu chi doc |tim, ca chip.
Electrically Bang dién
Erasable mic  tung
PROM(EEPROM) byte
Flash memory B0 nhé ghi- |Biang  dién,

doc tirng khéi

Random  Access Bang dién | Bang dién | Kha bién
Memory(RAM) muc  tung

byte

5.2.1.1. ROM (Read Only Memory)

Mic dit ¢ tén goi nhu thé nhung chiing ta phai hiéu 1a khi sir dung ROM, tic
vu doc duogc thuc hién rat nhiéu 1an so véi tic vu ghi. Tham chi c6 loai ROM chi ghi
mot 1an khi xuat xuong.

ROM luu trir cac thong tin:

Thu vién cac chuong trinh con

Céc chuong trinh diéu khién hé thong (BIOS)
Céc bang chirc nang

Vi chuong trinh
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ROM la Bo nhé khong kha bién
ROM nBmateeted byl AmtirGopy Free
Day 1a 16¥PRONS Srbrockersionito Bemaret sV atign#de) cu thé nhu cac bang

tinh, bang lugng gidc, bang logari sau khi xuat xuong va cé gid thanh rat dat.

ROM kha trinh (Program M, PROM)

C6 cau tao gibng MROM di vi trf nhé déu c6 linh kién ndi véi cau
chi.
Mot khi cau chi di bi pha v& thi khong thé ndi lai duge do d6 loai ROM nay

cho phép 1ap trinh mot 1an duy nhat dé sir dung, néu bi 18i khong thé sira chira duoc.

+ Ec
Day
tw

Day L/\/.—

~
A~

bit Cau chi

Hinh 5.3. So d6 PROM

PE,
e 00 L, 2

Ly
—D EANEA'S W,

| ARA

2

Hinh 5.4. So' do ROM Diode

ROM kha trinh, x6a dwoc bang tia U.V. (Ultra Violet Erasable
Programmable ROM, U.V. EPROM)
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Pay 1a loai ROM rat tién cho ngudi sir dung vi c6 thé dung dugc nhiéu 1an bang
cach x6a va napPyrd tedd kld gbyli’ﬂff yﬁnﬁn@@pyc}i‘me@iém bét tién cua U.V
EPROM la canuiééaaic xoPdiverids phsiRimdd Ve Wi rgpa tat ca té bao nho

trong mot IC nhé déu bi x6a. N nguoi sit dung phai nap lai toan by chuong

trinh (UV chinh Ia tia cuc tim).

D Floating Gate

Kénh thoat (-20V)
— P (20....50V)

Si0,

Hinh 5.5. So do6 EPROM

ROM kha trinh va xéa dwoc bang xung dién (Electrically Erasable PROM,
EEPROM hay Electrically Alterable PROM, EAPROM)

Pay 1a loai ROM kha trinh va x6a dugc nhd xung dién va dic biét 1a ¢ thé x6a
dé stra trén ting byte.

FLASH ROM

EPROM la loai nonvolatile, ¢6 tbc do truy xut nhanh (khoang 120ns), mat do
tich hop cao, gid thanh ré tuy nhién dé xéa va nap lai phai dung thiét bi dac biét va ldy
ra khdi mach.

5.2.1.2. RAM (Random Acess Memory)

B6 nhd doc ghi, kha bién, luu trir théng tin tam thoi

C6 hai loai RAM: RAM tinh va RAM dong.

RAM tinh.

Céc bit duoc luu trit bang FF nén thong tin 6n dinh. C6 ciu tric phic tap. Dung
luong chip nho. Tdc d6 nhanh. Pit tién. Dung 1am bd nhé cache

RAM dong (Dynamic RAM, DRAM)
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Céc bit duoc luu trir trén tu dién nén can phai ¢c6 mach lam tuoi, né cAu tric
don gian, dungPyqweeidte dhbing PHP Al]i{;i.l@@pytlé’ré@n, ding lam bd nhé
chinh. (Upgrade to Pro Version to Remove the Watermark)

Cdc DRAM tién tién

EDRAM (Enhanced DRA
CDRAM (Cache DRAM)
SDRAM (Synchronous DRAM): Puoc lam viéc dong bd bai xung clock

DDR - SDRAM (Double Data Rate SDRAM)

RDRAM (Rambus DRAM)

Lam twoi bo nhé DRAM

B6 nhé DRAM c6 cic hang can phai duoc lam tuoi trong mdi chu ky 2mS.
Mach lam tuoi trong chip nhé phai kiém tra dién 4p cic 6 nhd, néu né 16n hon V /2
thi nap n6 tdi V. , néu bé hon V./2 thi xa hét vé OV.

DPé doc mot tir tr BANK nhé DRAM, trude hét DRAM Controller hodc mot
mach khic cip tin hiéu WE# = 1. Sau d6 giri ntra thap cua dia chi, ing véi dia chi
hang, roi tin hiéu RAS# = 0. Sau 1 thoi gian, controller cap nira dia chi cao, (mg véi
dia chi cot, r0i tin hiéu CAS# = 0. Sau thoi gian nhét dinh, tir cAn c6 s& xut hién trén
Output Data cia nhd.

DPé viét vaio DRAM, céc tin hiéu cling tuong tu, ngoai trir sau tin hiéu CAS# =
0, controller cAp WE# = 0 dé quy dinh viét vaio RAM.

Controller 1am twoi DRAM bang céch giri ra mdi dia chi trong 512 dia chi hang
va cdp RAS# = 0 theo chu ky, khoang 4mS. Viéc lam tuoi duoc tién hanh hoic theo
burst mode hodc theo distributed mode. Trong burst mode toan by 512 hang dugc dinh
dia chi va danh nhip Ian lugt cach nhau 4mS. Con ¢ distributed mode hang dugc dinh
dia chi va danh nhip sau 4/512 mS. La mach 1am tuoi DRAM véi controller 1am tuoi
8208.

Nhiing nhiém vu chinh cua viéc diéu khién nhé DRAM cia mdy tinh la:

- Lam tuoi mdi 6 nhd sau mot khoang thoi gian vai mS.
- Cap hai nira dia chi ciing cdc tin hiéu RAS#, CAS# thich hop.
- Bao dam thao tac doc/viét va 1am tuoi khong xay ra dong thoi.
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_ Cp tin hiéu doc/viét dé didu khién chiéu sb lidu.

5.2.2. T6 chirc dxoliipoteél by PDF Anti-Copy Free

(Upgrade to Pro Version to Remove the Watermark)
Dy

OE WE

Hinh 5.6. So' db co ban ciia chip nhé

Cdc tin hiéu cua chip nho
- Cdc duong dia chi:
A1 +A) cOntlanhd
- Cdc duong dir liéu:
D1 + Do ¢6 d6 dai tir nh6 bang m bit
Dung luong chip nhd =2" x m bit
- Cdc dwong diéu khién:
Tin hiéu chon chip CS (Chip select)
Tin hiéu diéu khién doc OE (Output Enable)
Tin hiéu diéu khién ghi WE (Write Enable)

Té chirc ciia DRAM

Dung n dudng dia chi don kénh nén cho phép truyén 2n bit dia chi

Tin hiéu chon dia chi hang RAS (Row Address Select)
Tin hiéu chon dia chi cot CAS (Column Address Select)
Dung luong cia DRAM = 2" x m bit
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Protected-by BDEARti-Copy Free

A L. | X
(Upgrzulitrt(r'l’ r&¥érsionte-Remove the Watermark)
ma Ma tran nhé

CAS—»

RAS——» Khuéch dai doc/ghi| D in/out
-+

R/W. Y Giai ma cot
CS Ay An
Hinh 5.7. Céu triic RAM
Vidu 5.2.1: V& ciu tric RAM (16K x 1 bit)
Ta c6: 16k x 1bit=2*x 2" =2
ﬁo R §0 R
e Gidl
ma Ma tran nhé
hang
4> .
As Xi27 4 4
Yo e Yi27
CAS—»/ .
Logic .
RAS—— didu | |Khuéch dai doc/ghi D in/out
SR e m A -
R/W——» khién Giai ma cot
CS A, A

5.2.3. Thiét ké mé-dun nhé ban din
Dung lugng chip nhé 2" x m bit

Chinh vi thé can thiét ké dé tang dung luong:
- Thiét ké tang d6 dai tir nhé
- Thiét ké ting s6 lugng tir nhG
- Két hop ca 2 céch trén

Cau tric cia mot bd nhd
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Cac IS nho

1a1 ma hang

= X<

Gi1al ma
Modul

Hinh 5.8. Céu triic ciia b nhé
Xdc dinh ma tran IC
- S6 IC trén mot hang (S6 cot) = S6 bit dir liéu bo nhé/ S bit dir liéu IC
- S6 IC trén mot cot (S6 hang) = S6 tir nhé ctia bd nhd/ S6 tir nhé ciia IC
Cic IC trén cing mot hang ndi chung CE
C4c IC trén cung mot cot duoc ndi chung véi cic bit dir liéu tuong ung
Tt ca cdc IC ciia ma tran dugc ndi chung bit dia chi
Giai ma chon hang:
Dau ra ndi véi céc tin hiéu CE cua timg hang
Dau vao 1a céc bit duoc con lai
Giai ma chon module:
Pau ra dua vao CE cua IC giai ma
Vi du 5.2.2: Xay dung by nhé 64KB cho mdt mdy tinh sir dung CPU 8085 (16 bit dia
chi, 8 bit dir liéu) tir cic RAM duoc ciu tao tir cdc ma tran 128x128 bit véi 4 bit dir
liéu: Dia chi bd nhd bat dau: COO0H
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Protected by PDEiAnti»Copy Free
| ma Ma tran nh¢
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»,

Xi27 y y
Yo . Y31

All

— D in/out
bém -

OE —» .
Giai ma cot

WE ——»

JIT T

ag = log,N =1og,128 =7

ac = logy(N/m)= log, (128/4)=5
a=ac+ag=7+5=12

Véy dung lugng 1 IC 12 2° x m = 4Kx4
(128x128)= 2" = 4Kx4

Ma tran IC:

S6 IC trén mot hang: 8/4 =2

S IC trén mot cot : 16K/4K =4

S6 bit ding cho giai ma: 16 — 12 = 4 bit
S6 bit diing cho giai ma chon hang : 2
S6 bit ding cho giai ma chon module : 2
CS0: COOOOH-CFFFFH:1 1 0 0
CS1: DOOOOH-DFFFFH: 1 1 0 1
CS2: EOOOOH-EFFFFH: 1 1 1 0
CS3: FOOOOH-FFFFFH: 1 1 1 1
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CE CE

(Upgrade to Pro Ver
€S0

FCE

CSi

- rz CE rz CE

cs3 rx CE (c CE

Giai md chon hang
Ap
Ay

&

o

Giai ma chon module

Vidu 5.2.3: (Tang do dai tir nho)

Cho chip nhé SRAM 4K x 4 bit

Thiét ké module nh¢ 4K x 8 bit
Huéng dan:

Dung lugng chip nhé 4K x 4 bit = 2'? x 4 bit. Chip nhé ¢6: 12 chén dia chi va 4
chan dir liéu.

Module nhé 4K x 8 bit =2'* x 8 bit . Module nhé c6: 12 chan dia chi va 8 chan
dir lidu.
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S6 IC trén mot hang: 8/4 =2
S0 IC uePpoteittéd/ByPDF Anti-Copy Free
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g
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>q ] 3 E}0+D3
X

Vi du 5.2.4: (Tang sb luong tir nhé )

Cho chip nhé SRAM 4K x 8 bit

Thiét ké module nhé 8K x 8bit
Huéng dan:

Dung luong chip nhd 4K x 8 bit = 2'% x 8 bit. Chip nhé c6: 12 chan dia chi, 8
chan dir liéu

Dung luong module nhé 8K x 8 bit = 2" x 8 bit. Module nhé ¢6: 13 chan dia
chi, 8 chan dir liéu

S6 IC trén mot hang: 8/8 = 1

S6 IC trén mot cot : 8K/4K =2

G A Y, Y,
0 0 0 1
0 1 1 0
1 X 1 1
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5.3.BQ NHO CACHE, BQO NHO TRUY CAP NHANH

Khi tc dd cua bo vi xir 1y ngdy cang vuot xa téc do truy nhap bd nhé chinh
(DRAM lam viéc nhanh nhét chi 60ns), c6 nghia 12 bd vi xir Iy phai mét thém vai chu
ky doi bd nhé hoan thanh qu4 trinh doc/ghi. Piéu nay 1am giam hiéu suat 1am viéc cia
bd vi xr ly. Mot giai phdp hitu hi¢u 1a sir dung bo nhé dém cache voi toc do truy nhap
chi vai ns. Cache tiét kiém thoi gian truy xuat bo nhé ctia CPU bang cich du doén
trude 1énh ma CPU s& cén va nap nd vao trong cache truéc khi CPU thuc su can dén
né. Néu 1énh can thiét da c6 san trong cache thi CPU s& truy xuat dit liéu tir cache, néu
khong, CPU méi truy xuét 1én bo nhd chinh.
5.3.1. Nguyén tic chung ciia cache

Bd nh¢ cache dua theo nguyén 1y cuc bd hda tham chiéu bd nhé. Tuc 13, trong
mot khoang théi gian dit nho CPU thudng chi tham chiéu cdc thong tin trong mot khi
nho cuc bo.

Cache c6 toc d0 nhanh hon bd nhé chinh. Cache duogc dat gitta CPU va bd nh¢
chinh nham tdng tbc do0 CPU truy cap bo nhé. Cache c6 thé dugc dat trén chip CPU.

Hinh 5.9 thé hién vi trf ctia b nhé cache so v6i CPU va bo nhé chinh.

B3 nhé
CPU = I = Cache I chinh
Truyén theo tir nhé Truyén theo Block nhé

Hinh 5.9. Vj tri dit bd nhé cache

96



Cac dic diém ciia bd nhé Cache
Cache c6Pegitetieat] How bP XF Ainiti-Copy Free
B nho b@@g@dﬂ@fbdﬁ@%rsion to Remove the Watermark)
Dung lugng rat nho so voi § (256 — 512 KB)

Cache HIT: Xac dinh tir nh

Cache Miss: Xac dinh tir n

ng Cache

nam trong cache
Ty 1& Hit = (S6 1an tim thay tir nh6/Tong s6 14an tim)
H=(85-90%)
Tylé Miss=1-H

Thao tac cia by nhé Cache:
CPU yéu cau ndi dung ctia ngan nhé.
CPU kiém tra trén cache véi dir liéu nay.
Néu c6, CPU nhan di liéu tir cache.
Néu khong c6, doc Block nhd chira dif liéu tir b nhd chinh vio cache.
Tiép d6 chuyén dir lidu tir cache vao CPU.

Céu tric chung ciia cache/ b nhé chinh

B6 nhé chinh

Tag Cache ¢ mhochin
LO B()
CPU | E g;
—] L3 B3
— L B;

L2"Y-1)
B(2"¥-1)

Hinh 5.10. Céu tric chung ciia cache

Str dung n bit dia chi v&i do dai tir nh¢ xac dinh. Sé lugng tir nhé xac dinh 1a 2",
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B6 nhé chinh dugc chia thanh cdc Block, mdi Block c¢6 chtra 2% 6 nhé. S6
Block=2""=2Protected by PDF Anti-Copy Free

Trong n ftipdiagbiePig VebitonSB Héniso«linh Wiatdaiark) nho trong Block.

Kich thudc cua Block = 8, 64, 128 byte.

Mot s6 Block ctia bd nhé ¢

nap vao cdc Line cua cache.

S6 Line ciia ciia Cache = 2

Noi dung TAG (thé nhd) cho biet Block nao cua bd nhé chinh hién dang dugc
chtra ¢ Line do.

Khi CPU truy nhap (doc/ghi) moét tir nhd, c6 hai kha nang say ra:

Tu nhé do co6 trong cache (cache hit)

Tu nhé dé khong cd trong cache (cache miss)

Bo nhé cache:

C6 m bit dia chi (m <n)

Cache cling dugc chi thanh cac Block, dugc goi la Line. Kich thudc cua 1 Line
bang véi cac kich thude ciia mot Block

S6 Line cta ciia Cache = 2™ = 2"

Trong thyc té thi sd Line << s6 Block

Trong trudng hop Cache miss can c¢é mot thuat todn thay thé thich hop

bé CPU phan biét dugc cac Block khi dua vao trong Cache ta sir dung dia chi
TAG. Dia chi TAG cho biét Block nao dang nim trong Cache. Mdi Block déu c6 mot
dia chi TAG duy nhit.

Khi xac dinh 1 tir nhé nao do c6 trong nam trong cache hay khong ta chi viéc so
sanh phan dia chi TAG cua tir nhd can tim véi phan dia chi TAG cia tt ca céc Line ¢6
trong Cache.

5.3.2. Cac phuwong phap anh xa

Céc phuong phap anh xa, chinh 13 cac phuong phap t6 chirc by nhé cache. C6
ba phuong phap anh xa: Anh xa truc tiép , anh xa lién két toan phan va loai thir ba 1a
phuong phép téng quét cia 2 phuong phép trén d6 14 anh xa lién két tap hop.

5.3.2.1. Anh xq truc tiép (Direct mapping)

Moi Block cuia b nhé chinh chi ¢6 thé dugc nap vao mot Line cia cache:
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S+w é\
Prot}&t%iagxa PF Anti+Copy Hree B§ nhd chinh

hve.the ) ager mark) B,

[ L1 Si

Cache hit

Cache miss 127 -1}

Hinh 5.11. Minh hoa anh xa tryec tiép

Téng quét

B; chi c6 thé dugc nap vao L med

M 1a sb Line ctia cache.

S6 luong Block: 2% (s=n - w)

Truong Word : Kich thudc Block hay Line : 2" (w 1a d6 dai tir nho)
Truong Line : S6 Line cua cache 2" ( ¢6 rbit )

Truong TAG: S6 bit=s -1
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Bd nhé chinh dugc t6 chic nhu sau:

Protected by PDilixnti-Copy WosD
o to-Pro-Version 1o R w "

S-T T w

ia chi

Vidu 5.3.1: Cho bd nh¢ chinh ¢6 16 tir nhé chia thanh céc Block, mdi Block 2 tir nhd.
Cache c6 dung luong 8 tir nhd. Xac dinh tir dia chi dé quan 1y bd nhé cache theo
phuong phép 4nh xa truc tiép.
Huéng dén:

Bo nhé chinh ¢6 16 tir nhé = 24, vayn=4

M&i Block ¢6 2 trnhé =2, vayw = 1

s=n-w=4-1=3

Cache c6 dung luong 8 tir nhé = 2°, vay m = 3

r=m-w=3-1=2

s—-r=1

T6 chirc ctia mot Block:

TAG LINE WORD
1 2 1
N bit dia chi
T6 chirc ciia cache:
TAG \%Y Cache Line

0 DL1

00 LO
1 DL2
0 DL3

01 L1
1 DL4

10 0 DL5 L2
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DL6

1
b gDF Anti-Copy Free

rotecte
DL7
(lUpgrafif to Pro-Version-to Remove the WatermEg()
DLS8
PD
T6 chitc bo nhé chinh €
TAG | LINE Word BNC Block
0 DL1
00 BO
1 DL2
0 DL3
01 Bl
0 1 DL4
0 DL5
10 B2
1 DL6
0 DL7
11 B3
1 DLS
0 DL9
00 B4
1 DLI10
0 DLI11
01 B5
1 DL12
1
0 DLI13
10 B6
1 DL14
0 DLI15
11 B7
1 DL16
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5.3.2.2. Anh xq lién két toan phan (Fully associative mapping)
Mbi BlodR Eﬂﬁéﬁf@débﬁéﬂ@ﬁn‘&lﬁi-e@&fbﬁeﬁéﬁ 1a Line d6 con rong.

(Upgrade to Pro version to Remove the Watermark)
S;:hiira chi Cache 8% nhd chinh
Tag word 8 }La By
Shit W bit e
Ly B,

‘ {s

l So sanh l

Cache hit & T L }8;

-
Cache miss {2r-1) }8{25 -1}

Hinh 5.12. Minh hoa 4nh xa lién két toan phan

bia chi ctia bd nhd chinh bao g@)m hai truong:

TAG WORD

n bit dia chi

Truong Word giéng nhu truong hop dnh xa truc tiép.

Truong Tag dung dé xac dinh Block ctia b nhd chinh.

Tag xac dinh Block dang nam & Line dé.
Pic diém cua 4dnh xa toan phan:

- Kich thudc bd so sanh 16n nén tdc do giam

- X4c suét cache hit cao

- Bo so sénh phtrc tap

- Can mdt thuét todn thay thé khi cache day

- Cé4c Block c6 thé ndm & moi vi trf trong cache
Vidu5.3.2:

Chon=4,w=1,s=3,r=2
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T6 chuc cta Block:

Protected bAGPDF |

Antistegy Free

(Upgrade to Pro Version to R

temove thq Watermark)

T6 chirc cua cache:

it dia chi

r=2 WORD Line

DL7

00 111 LO
DLS8
DL3

01 011 L1
DL4
DL1

10 001 L2
DL2
DL5

11 101 L3
DL6

T6 chirc bé nhé chinh
TAG w BNC Block

0 DL1

000 BO
1 DL2
0 DL3

001 Bl
1 DL4
0 DL5

010 B2
1 DL6
0 DL7

011 B3
1 DLS
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TAG W BNC Block
rotected by EDF Ant]i)-L%‘ opy Free
(]Upgrq%to Pito Version to Remove the WatermBlzk)
DLI10
DLI11
101 B5
DL12
0 DL13
110 B6
1 DL14
0 DL15
111 B7
1 DLI16

Vi du 5.3.3: Anh xa dia chi
Khoéng gian dia chi by nh¢ chinh = 64 MB.
Dung lugng bo nhé cache 1a 64 KB.
Kich thudc Line (Block) = 64 byte.
Xéc dinh sb bit cta cac trudng dia chi cho hai truong hop :
- Anh xa truc tiép
- Anh xa lién két toan phan
+) Voi dnh xa truc tiép
B6 nhd chinh = 64 MB = 2”° byte -> n = 26 bit
Dung luong bo nhé Cache = 64 KB = 2'° byte -> m= 16 bit
Kich thudc Block = 64 byte = 2° byte -> w = 6 bit
r = m-w= 16-6=10 bit
s=n—w=26-6=20 bit
->s—1r=20-10 =10 bit

Tag Line Word
S-T r w
10 10 6

+) Anh xa lién két toan phan

B nhd chinh = 64Mb = 2°° byte -> n = 26 bit
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Line = 64 byte = 2° byte -> w = 6 bit
S6 bit cuPtreppecte d Bys PRIFaRGoE Wbt Free

(Upgrade tolBxg Version to Remove the Wagednark)
S w
20 6

5.3.2.3. Anh xa lién két td
- Pay la phuong phap t6 hop tir 2 phuong phép trén
By -> Sy
B, >§,
- Cache chia thanh céc tap (set), mdi set chua 1 sd line
S6 set duoc tinh nhu sau:
2_r =04
k (k 12 sb line trong set)
Néu k=1 -> r=d: phuong phap anh xa truc tiép
Néu k= 2" -> d=0: phuong phap anh xa lién két toan phan (k=2,4,6,8...)

T6 chirc ciia Block:

TAG SET WORD
s-d d W

Vidu 5.3.4:

Cho khong gian dia chi by nh¢ 4GB, dung lugng bd nhé Cache 1a 256KB, kich
thudc line 1a 32 byte

Xéc dinh sd bit cta trudng dia chi theo phuong phap:

a) Anh xa truc tiép

b) Anh xa lién két toan phan

¢) Anh xa lién két tap hop 4 line.
Huéng dén:

B6 nhd chinh= 4GB= 2** byte => n=32 bit

Cache =256 KB=2'® byte => m= 18 bit

Line = 32 byte= 2° byte => w= 5 bit

C6: r= m-w= 18-5=13 bit
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s=n-w= 32-5=27 bit
a) Anh xa true tProtected by PDF Anti-Copy Free
(Upgradqm@ro Version[tgNgemovd theW@RDlark{)

S-r w
14 5
b) Anh xa lién két toan phan
TAG WORD
S w
27 5
¢) Anh xa lién két tap hop
r 13
2—=2—=211 —>d=11
k4
Cé's - d=27-11= 16 bit
TAG SET WORD
s-d d W
16 11 5

Vidu 5.3.5:

Gia thiét ring mdy tinh c6 128KB Cache to chtic theo kiéu anh xa lién két tap
hop 4 line, Cache c6 tat ca 1024 set tinh tir s0-s1023. Dja chi b nhé chinh 1a 32 bit va
duoc danh dia chi cho tung byte

a) Tinh s bit cho timg trudong dia chi cho timg bd nhé Cache

b) Hay xdc dinh byte nh¢ dia chi 003D024AF (H) dugc xac dinh vao set nao
trong by nhé Cache?

Huéng dan:

a) BO nhd chinh= 32 bit =>n=32 bit

Cache = 128 KB=2"" byte => m= 17 bit

Theo gia thiét bai cho c6 k=4
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r

S 1024 =12
Protected by PDF Anti-Copy Free

r=m-w R

s=n-w= 32-5=27 bit

*) Anh xa truc tiép:

p\gl?a(]iz_t})zl)_'rsolv%rsion to Remove the Watermark)

*) Anh xa lién két toan ph?m

*) Anh xa lién két tap hop:

S set=29=2""=> d=10
s - d=27-10=17 bit

TAG WORD
S-r w
15 12 5
TAG WORD
S w
27 5
TAG SET WORD
s-d d w
17 10 5

b) bBia chi 003D02AF= 0000 0000 0011 1101 0000 0010 1010 1111

Cic bit lan lugt dugc sap xép:

TAG SET WORD
17 bit 10 bit 5 bit
0000 0000 0011 1101 O 000 0010 101 01111

S6 set =0000010 101=1.2* + 1.22 + 1.2°=21.
Vay dia chi 003D02AF duogc xac dinh vao S,;.

5.3.3. Thuit giai thay thé

Khong phai lya chon
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Mbi Block chi 4nh xa vao mot Line xac dinh

Thay thé Blegkédtieddy PDF Anti-Copy Free
DBuoc thw;*gmm%emﬁ-to Remove the Watermark)
Random: Thay thé ngau nhig
FIFO (First In First Out): T
LFU (Least Frequently Us

lock nio nam lau nhét trong Set do.
thé Block nao trong Set c6 s 1an truy nhap
it nhat trong cing mot khoang thoi gian.

LRU (Least Recently Used): Thay thé Block ¢ trong Set twong tng c6 thoi gian
1au nhét khong dugc tham chiéu t6i.

Tbi vu nhat trong thuat giai thay thé 13 LRU
5.3.4. Phuwong phap ghi dir li€u cache hit

Ghi xuyén qua (Write - throught): Ghi c4 cache va ca bd nhé chinh

Tbc d6 cham
Ghi tra sau (Write - back): Chi ghi ra cache
Téc d6 nhanh

Khi Block trong cache bj thay thé can phai ghi tra ca Block vé bd nhé chinh
5.3.5. Cache trén cac b xir ly Intel

- 80486: 8KB cache L1 trén chip

- Pentium: C6 2 cache L1 trén chip.

Cache Iénh = 8Kb va Cache dir liéu = 8Kb

- Pentium 4 (2000): C6 hai mutrc cache L1 va L2 trén chip

Cache L1: Mdi cache 8 Kb

Kich thudc Line = 64 byte

Anh xa lién két tap hop 4 dudng

Cache L2: Mdi cache 256 Kb

Kich thuéc Line = 128 byte

Anh xa lién két tap hop 8 duong.
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System Bus

Protected by PDF Anti-
Out- of- order | L1Instruction | Instruction P
Execution Logic | (Upgrade t@Rre(Yirsipd) to Remove thehWadedamaick
64 bits
N
Integer register file FB register file
4 A 4 A
L2 Cache
A y A A A A (256KB)
Load Store Simple Simple Complex FB/ FB
Address| |Address Integer Integer Integer MMS Move 1
Unit Unit | | ALU | | ALU ALU Unit Unit
256 bits
A y 4
L1 data Cache (8KB) <

Hinh 5.13. So d6 Pentium 4

5.4.BO NHO NGOAI

5.4.1. bia tir
Du ring céng nghé méi khong ngimg phét minh nhiéu loai bd phan luu trir

mot lugng thong tin 16n thi dia tir van giit vi tri quan trong tir nam 1965. Pia tir ¢6
hai nhiém vu trong mdy tinh.

- Luu trit dai han cédc tap tin.

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

Do dia mém dan dugc cdc thiét bi luu trit khic c6 céc tinh nang uu viét hon
nén ching ta khong xét dén thiét bi nay trong chuong trinh ma chi néi dén dia ctng.
Trong tai liéu nay mo ta mot cch khai quat cdu tao, cch van hanh ciing nhu dé cap
dén céc tinh chét quan trong ciia dia cimg.

Mot dia cimg chira nhiéu 16p dia (tir 1 dén 4) quay quanh mot truc khoang
3.600 - 15.000 vong mdi phiit. Cc 16p dia nay dugc lam bang kim loai véi hai mat
dugc phti mot chét tir tinh. Puong kinh cila dia thay doi tir 1,3 inch dén 8 inch. Mdi

mat cia mot 16p dia dugc chia thanh nhiéu duong tron dong truc goi 1a ranh. Thong
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thuong mdi mat cuia mot 16p dia c6 tir 10.000 dén gan 30.000 ranh. Mdi ranh duoc
chia thanh nhieP pupgeeted bRinE P Abirti-(T ol§t Firleed the chira tr 64 dén
800 cung. CungUipgiemey torho DRk toIR¥riieve eRetibadloenhiplly Viét (thong thuong

khoang 512 bytes). Chudi thong i trén mdi cung gdm c6: sd thir tu cua cung,

mdt khoang tréng, s liéu cta cu g0m ca cdc ma stra 16i, mot khoang tréng,
s6 thr ty cha cung tiép theo [4].

Vé6i k¥ thuat ghi mat do khong déu, tit ca cdc ranh déu c6 cung mot )
cung, didu ndy 1am cho cdc cung dai hon & cic ranh xa truc quay c6 mat do ghi

thong tin thdp hon mat do ghi trén cc cung nim gan truc quay.

Gia dd dau doc

Co cau
truyén
dong
dau tir

Tam dia

e

g
/ / f\)éu tir

Vit oe gite

Hinh 5.14. Céu tao ciia mot dia cing
V6i cong nghé ghi véi mat do déu, ngudi ta cho ghi nhiéu théng tin hon &
céc ranh xa truc quay. Cong nghé ghi nay ngay cang dugc dung nhidu véi su ra doi

clia cdc chuan giao dién théng minh nhu chuan SCSL

(a) Constant angular velocity (b) Multiple zoned recording

Mit d6 ghi khong déu Mat d6 ghi déu
Hinh 5.15. Mat d¢ ghi dia
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Pé doc hodc ghi thdng tin vao mot cung, ta ding mot dau doc ghi di dong dp
vao méi mat cuP ot dartdd- i P FoKaht i@ dyyy Fireldt vao mot thanh lam
cho ching ciingidighsm ®ep Vedsidh &p RbAKth cVmtepinlix)dia va nhu thé tit ca

13

cic dau nay deéu ¢ trén nhiing 13 0 cung bdn kinh cua cac 16p dia. Tur “tru

(cylinder) dugc dung dé goi tat c cua céc 16p dia c6 cung bén kinh va nam

trén mot hinh try. Nguoi ta ludn nhanh dia tir nén thong thuong 6 dia doc
nhiéu hon s dit liéu can doc; nguoi ta néi day 1a cich doc trudc. Pé quan 1y céc
phtrc tap khi két nbi (hoac ngung két ndi) ldc doc (hoac ghi) thong tin, va viéc doc
trudce, 6 dia can c6 bo diéu khién dia. Cong nghiép ché tao dia tir tip trung vio viéc
nang cao dung luong cua dia ma don vi do luong 1a mat do trén mot don vi bé miit.

Bang 5.1. Bang thong s ky thuit dia cimg

Dung lugng toi da c6 thé dat 500GB

S6 luong dau doc 1-8

S6 tam ghi ( dia) 1-4

Cache (b0 dém) 2-16 MB

S6 cung (Sector- 512 bytes/ sector) XXX, XXX, XXX

Téc do quay dia (RPM) 3600-15000

Mat do c6 thé dat 95 Gb/in®

Mait do ranh (TP1- Max Tracks/ Inch)
Mat do ghi BP1 (Max Bits/Inch)

Téc do dir lidu tdi da (Internal)

Téc do truyén dit liéu véi ngoai vi
Thoi gian chuyén track R/W

Thoi gian quay ntra viing

c6 thé dat 120,000
c6 thé dat 702,000
c6 thé dat 900 Mb/s
c6 thé dat 320 Mb/s
c6 thé dat 15ms

c6 thé dat 6 ms

5.4.2. Pia quang

Cic thiét bi luu trit quang rat thich hgp cho viéc phét hanh cdc san pham
van hoa, sao luu dit liéu trén cdc hé thong mdy tinh hién nay. Ra doi vao nam 1978,
day 1a san pham cta sy hop tdc nghién ctru giira hai cong ty Sony va Philips trong
cong nghiép giai tri. T nim 1980 dén nay, cong nghiép dia quang phat trién manh

trong ca hai linh vyc gidi tri va luu trif dit li€u mdy tinh. Qud trinh doc thong tin
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dya trén sy phan chiéu cia cic tia laser nang luong thap tir 16p luu triv dir liéu. Bo
phan tiép nhin Phgfeg s8dhnyb PIIFAMThe@@pyn¥teedo tia laser bi phan xa
manh hay bién(wgkericds Fes Moisidpitd ROmMbOamIs $at&dsaiin)phan xa manh chi ra

rang tai diém d6 khong c6 16 khi iém nay duoc goi 1a diém nén (land). Bo nhan

anh sdng trong 6 dia thu nhan ca xa va khuéch tan duoc khic xa tor bé mat

dia. Khi cac ngudn sang duoc thu vi xtr ly s& dich cdc mau sang thanh cic bit
dit liéu hay am thanh. Céc 16 trén CD sau 0,12micron va rong 0,6 micron (1 micron
bang mot phan ngan mm). Céc 16 nay dugc khic theo mot track hinh xodn ¢ véi
khoang cdch 1,6 micron giira cdc vong, khoang 16.000 track/inch. Cac 15 (pit) va nén
(land) kéo dai khoang 0,9 dén 3,3 micron. Track bat ddu tir phia trong va két thic &
phia ngoai theo mdt dudong khép kin céc ria dia Smm. Dt liéu luu trén CD thanh tirng
khéi, mdi khdi chira 2.352 byte. Trong d6, 304 byte chira cdc thong tin vé bit dong bo,
bit nhan dang (ID), ma sira 16i (ECC), ma phat hién 16i (EDC) [4].

Con lai 2.048 byte chura dir liéu. Toc d6 doc chuan ciia CD-ROM 1a 75 khbi/s
hay 153.600 byte/s hay 150KB/s (1X).

Dudi day 1a mot sé loai dia quang thong dung:

+ CD (Compact Disk): Pia quang khong thé xod dugc, ding trong cong nghiép
giai tri (cac dia am thanh duoc sé hod). Chuan dia c6 duong kinh 12 cm, 4m thanh
phat tr dia khoang 60 phit (khong diung).

+ CD-ROM (Compact Disk Read Only Memory): Dia khong xo4 ding dé chira
cdc dir liéu mdy tinh. Chuan dia ¢6 dudng kinh 12 cm, luu trir dit liéu hon 650 MB.

+ CD-R (CD-Recordable): Giéng nhu dia CD, dia méi chua cd thong tin, nguoi
dung cé thé ghi dir li¢u 1€n dia mot 14n va doc duoc nhiéu 1an, khon g x0d dugc.

+ CD-RW (CD-Rewritable): ¢6 thé ghi va doc dif liéu nhiéu lan.

+ DVD (Digital Video Disk — Digital Versatile Disk): Pia chira cdc hinh anh
video duoc sb hoa. Kich thuée dia c6 hai loai: 8cm va 12cm. Dia DVD ¢6 thé chira dix
liéu trén ca hai mat dia, dung luong tdi da 1én dén 17GB.

Téc dd doc chuén cia DVD — ROM (1X) 1a 1.3 MB/S (1X cua DVD tuong
duong khoang 9X cua CD ROM).
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Bang 5.2. So sanh mét sé thong sb ciia hai loai dia CDROM va DVDROM

Pradaeied by PDICAROMCopy FreDROM
KichiBesaRifo Pro Version @IREOEERe Waterfdh-Ryicron

Khoang cich ranh 1.6 micron 0.74 micron
S6 16p dir lidu trén dia 1 16p 2 16p

S6 mat dia mat 1 -2 mat
Dung lugng -700MB 1.36 - 17 GB
D¢ phan giai phim = 320x200 720x640

Véi céc dac tinh cia dia quang, gid thanh ngay cang thip, dugc xem nhu mot
phuong tién thich hgp dé phan phdi cdc phan mém cho mdy vi tinh. Ngoai ra, dia
quang con dugc ding dé Iuu trir 14u dai cdc dir liéu thay thé cho bing tir.

5.4.3. Cac loai thé nho

Hién nay, thé nhé 12 mot trong nhiing céng nghé méi nhat duoc diung lam
thiét bi luu trir. Thé nhd flash 13 mot dang bo nhé ban dan EEPROM(cong nghé
dung dé ché tao céc chip BIOS trén cic vi mach chinh), dugc cAu tao boi céc hang va
cdc cot. Mdi vi tri giao nhau 12 mot 6 nhd gdm c6 hai transistor, hai transistor nay
cich nhau boi moét 16p O6-xit mong. Mot transistor dugc goi la floating gate va
transistor con lai dugc goi 1a control gate. Floating gate chi c6 thé ndi két v6i hang
(word line) thong qua control gate. Khi duong két nbi duoc thiét 1ap, bit c¢6 gid tri 1.
Dé chuyén sang gid tri 0 theo mot qui trinh ¢6 tén Fowler-Nordheim tunneling. Toc
do, yéu cau vé dong dién cung cap thap va dac biét véi kich thudc nho gon clia cic
loai thé nhé 1am cho kiéu bd nhé nay dugc dung rong rii trong cong nghé luu trix va
giai tri hién nay [4,7].

000 PO (BT LIS WOREE D2000 HOW STUFF WORKS
Word line
Word line

Control Gate
Thin Oxide Layer —
Floating Gate

Drain Source

Thin Oxide Layer — Ui Uo DL

Drain Source 1

) ively charged el = {-}-){-}{-) Negatively charged electrons =

Hinh 5.16. Minh hoa hai trang thai ciia mgt bit nhé trong thé nho
5.4.4. Bang tur

Bang tir ¢6 ciing cong nghé véi cdc dia tir nhung khéc dia tir hai diém:
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- Viéc thAm nhap vao dia tir 12 ngau nhién con viéc thAm nhdp vao bang tir
Ia tuan ty. Nhu Piyotiée tedtpye D Rmbiti-€ opynligredoi gian hon viée tim
thong tin trén djgpsrade to Pro Version to Remove the Watermark)

- Pia tr ¢6 dung luong ha & con bang tir gdm c6 nhiéu cudn bang ¢ thé

14y ra khoi mdy doc bang nén du ia bang tir 12 rat 16n (hang traim GB). Véi

chi phi thap, bang tir van con dug 1g rai trong viéc luu trir dir lieu dy phong.

Cic bang tir ¢6 chiéu rong thay do6i tir 0,38cm dén 1,27 cm duoc déng thanh
cudn va dugc chira trong mdt hop bao vé. Dit liéu ghi trén bang tr c6 cAu tric g@)m
mot sd cdc ranh song song theo chiéu doc cua bang.

C6 hai céch ghi dir li¢u 1én bang tur:

Ghi ndi tiép: voi k¥ thuat ghi xoan bc, dir lidu ghindi tiép trén mot ranh cua
bang tir, khi két thdc mot rinh, bang tir s& quay ngugc lai, dau tir s& ghi dir liéu trén
rinh méi tiép theo nhung véi huéng nguoc lai. Qua trinh ghi ct tiép dién cho dén
khi day bang ti.

Ghi song song: dé tang toc do doc-ghi dir liéu trén bang tir, dau doc - ghi c6
thé doc-ghi mot sb ranh ké nhau dong thoi. Dir liéu van duge ghi theo chiéu doc bang
tir nhung cdc khdi dir liéu dugc xem nhu ghi trén cdc rdnh ké nhau. S6 rinh ghi
dong thoi trén bang tir thdng thudng 14 9 ranh (8 ranh dit liéu - 1byte va mot rdnh kiém
tra 161).

5.4.5. Bién phap an toan dir li€u khi luu trir thong tin trong dia tir

Nguoi ta thudng chi trong dén sy an toan trong luu giit théng tin ¢ dia tir hon
1a su an toan cua thong tin trong bo xir Iy. Bo xur 1y ¢6 thé hu ma khong lam t6n hai
dén thong tin. O dia cia mdy tinh bi hu c6 thé gay ra céc thiét hai rat to 16n.

Mot phuong phap gitp ting cuong do an toan cua thong tin trén dia tir 1a dung
mdt mang dia tr. Mang dia tir nay duoc goi 1a Hé théng dia du phong (RAID -
Redundant Array of Independent Disks). Cach luu trit du théng tin 1am tang gid tién va
su an toan (ngoai trir RAID 0). Co ché RAID c6 céc dic tinh sau [6]:

- RAID 13 mét tap hop céc 6 dia cing (vat 1y) dugc thiét 1ap theo mot ky thuat
ma hé diéu hanh chi “nhin thiy” chi 1a mot 6 dia (logic) duy nhat.

- Véi co ché doc/ghi thong tin dién ra trén nhiéu dia (ghi dan chéo hay soi

guong).
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-Trong mang dia ¢6 luu céc thong tin kiém tra 161 dir liéu; do d6, dir liéu c6 thé
duoc phyc hoi nPyqstwetdd tyye PBIE derki oy Free
(Upgrade to Pro Version to Remove the Watermark)

CAU HOI @EAP VA BAI TAP CHUONG 5

Cau 1 : Néu cac loai b nh va dac diém cua timg loai?

Ciu 2 : Néu nhimng nhiém vu chinh cta viéc diéu khién nhé DRAM cia méy
tinh?

Cau 3 : Néu nguyén tic chung ciia cache

Ciu 4 : Néu cac phuong phdp to chitc bd nhd cache va dic diém cua cdc
phuong phép nay.

Ciu 5 : Néu dic diém cua dia tir?

Ciu 6 : Néu dic diém cua dia quang ?

Cau 7: V& cau tric Ram (16K x 1 bit)

Cau 8: Xay dung bd nhd 64KB cho mot mdy tinh sir dung CPU 8085 (16 bit
dia chi, 8 bit dir liéu) tir cic RAM duoc ciu tao tir cdc ma tran 128x128 bit vé6i 4 bit dir
liéu: Dia chi by nhé bat dau: CO00H

Ciu 9: Cho chip nhd SRAM 4K x 4 bit. Thiét ké module nhé 4K x 8 bit

Cau 10: Cho chip nhé SRAM 4k x 8 bit. Thiét ké module nhé 8K x 8bit

Ciau 11: Cho bd nhd chinh ¢é 16 tir nhé chia thanh cic Block, mdi Block 2 tir
nhé. Cache c6 dung luong 8 tir nhé. Xéc dinh tir dia chi dé quan 1y bd nhé cache theo
phuong phép 4nh xa truc tiép.

Céu 12: Mot may tinh c6 dung lugng bd nhd chinh 1a 64MByte duoc t6 chirc
theo cac block nhé. BO nhé cache c6 dung lugng 1a 64Kbyte, kich thudc duong 1a 64
byte. Tinh dang dia chi truy cép cache trong truong hop anh xa lién két hoan toan.

Cau 13: Gia thiét ring mdy tinh c6 128KB cache t6 churc theo kiéu anh xa lién
két tap hop 4 line. Cache c6 tat ca 1a 1024 Set tir S0->S1023. Pia chi bd nhé chinh 1a
32 bit va danh dia chi cho ting byte.

Xéc dinh byte nhd c6 dia chi 115B14CF (H) dugc 4nh xa vao Set nao cua Cache?
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Chwong 6
Protected B PRANSYAQGupy Free

(Upgrade to Pro Version to Remove the Watermark)

é hé thong chuyén dir liéu giita mdy tinh va

Trang bi cho sinh vién kié
thiét bi ngoai vi, cdc phuwong phd i dit liéu va cdc cdch ghép noi voi thiét bi
ngoai vi.

Sinh vién can nim vitng céc kién thtic vé hé thong két ndi co ban céc bd phdn
bén trong mdy tinh, cdch giao tiép giita cdc ngoai vi va bé xir Iy. Thong qua hé

théng BUS truyén dir liéu.

6.1. CAU TRUC CHUNG CUA HE THONG VAO RA

6.1.1. Céu tric co ban ciia h¢ théng vao ra

Cong . Thiét bi
Vao-ra 3 ngoai vi
Bus hé
thong Mo-dun
<:> Viora
o Cong Thiét b
Noi ghé } o
n g, P viora  [— ngoai vi
vai CPU 203
va b nho <)
chinh
<::>Mﬁ—dun { Thiet bi
Viora ngoai vi

Hinh 6.1. Céu tric co ban ciia hé théng vao ra
- Chire nang cua hé thdng vao ra: Trao doi thong tin giita may tinh véi thé giéi
bén ngoai.
- Céc thao tac co ban: Vao dir li¢u (Input)
Ra dit liéu (Ouput)
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- Céc thanh phan chinh: Céc thiét bi ngoai vi
Protected by BddinAnti=zCopy Free
- Pac &lépgradealrg. Version to Remove the Watermark)

ai vi khac nhau vé:

+ Ton tai da dang cic thiét
Nguyén tic hoat dong igPls
Téc do

Khuo6n dang dit liéu

+ Tat ca céc thiét bi ngoai vi déu cham hon CPU va RAM, nén can c6 cidc mo-

dun vao-ra dé ndi ghép céc thiét bi ngoai vi véi CPU va bd nhé chinh

6.1.2. Cic thiét bi ngoai vi

- Chirc nang: Chuyén doi dit liéu giita bén trong va bén ngoai may tinh

- Phan loai:

Thiét bi ngoai vi giao tiép ngudi véi mdy. Vi du: Ban phim, man hinh, mdy

n....

Thiét bi ngoai vi giao tiép mdy v6i mdy. Gom céc thiét bi theo ddi va kiém tra

Thiét bi ngoai vi truyén thong. Modem, Network Interface Card (NIC).

Dit ligu tu/
dén bén ngoai

»,

Dir liéu tu/
dén mé- dun vao- Bb Bb
a | dém | .| chuyén doi |_
| ~ ’ oA
dur tin hiéu
liéu (Transducer)
4 A
Tin hiéu
dic¢u khién
Khoi logic dicu khién
<
Tin hiéu
trang thai

»

Hinh 6.2. Ciu tric chung cia thiét bi ngoai vi

- Céc thanh phan cua thiét bi ngoai vi:
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B6 chuyén dbi tin hiéu: Chuyén d6i dir liéu giita bén ngoai véi bén trong may
tinh Protected by PDF Anti-Copy Free
B6 dém difUjigradé e Pirdi¥arkivinttoyRamove thé Biatevimarkysi thiét bi ngoai vi.

Khéi logic diéu khién: Piéu oat dong cua thiét bi ngoai vi dap tmg theo

yéu cau tir mo-dun vao-ra.

6.1.3. Mo-dun vao-ra
Diéu khién va dinh thoi

Trao dbi thong tin véi CPU hoic bo nhd chinh
Trao dbi thong tin véi thiét bi ngoai vi
Pém giira bén trong mdy tinh véi thiét bi ngoai vi

Phat hién 15i cta thiét bi ngoai vi

Bus dit liéu bén trong Dit liéu
Thanh - N
Céc dudng dit lieu ghld i@m | Cong néi .
) liéu ghép Diéu khién
vao- ra
Trang thai
Thanh ghi
trang thai/ diéu khién | €
7Y
Céac dudng dia chi v Dir ligu
L Khéi logic Cong not 3
Céc duong didu khién didu khidn < ,  ghép Diéu khién
< > vao-ra = .
Trang thai

Hinh 6.3. Céu triic chung cia mé-dun vao-ra
- Céc thanh phén ctia mo-dun vao-ra:
Thanh ghi dém dit li¢u: Pém dir liéu trong qua trinh trao doi
Cic cong vao ra (I/O port): Két ndi véi thiét bi ngoai vi, mdi cong c6 mot dia

chi xac dinh
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Thanh ghi trang thai/ diéu khién: Luu giir thong tin trang thai/diéu khién cho
cdc cong vao raProtected by PDF Anti-Copy Free
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6.1.4. Pia chi hoa cong vao ra

6.1.4.1. Khong gian dia ch wly

Khéng gian dia chi Khong gian
bd nhd N bit dia chi vao- ra N; bit
000...000 By 00...00
000...001 B, 00...01
000...010 B, 00...10
000...011 B;
11...11

111...111

Hinh 6.4. Khong gian dia chi cia bj xir ly
- Mot s bod xur Iy chi quan 1y duy nhat mot khong gian dia chi. Khong gian dia
chi caa bd nhé 1a 2N dia chi. Vi du: Cdc bd xir 1y 680x0 (Motorola)
- Mt s6 bd xir 1y quan 1y hai khong gian dia chi tich biét:
Khéng gian dia chi bd nhé: 2N dia chi
Khéng gian dia chi vao ra: 2" dja chi
C6 tin hiéu diéu khién phan biét truy nhap khong gian dia chi
Tap 1énh c6 cdc Iénh vao-ra chuyén dung
-Vi du: pentium (Intel)
Khéng gian dia chi b nho= 2% byte = 4 GB
Khéng gian dia chi vao-ra= 2'°byte = 64 KB
Tin hiéu diéu khién M/10
Lénh vao-ra chuyén dung: In, Out
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6.1.4.2. Cic phwong phdp dia chi héa céng vao-ra

- Vao ra g teeted by PDF Anti-Copy Free
Cbng vad/petade @BrpdarsinHeRensmy s b Watamm skl ra
CPU trao d6i dir liéu véi

(In, OUT)

ra thong qua cdc 1énh vao-ra chuyén dung

Chi c6 thé thuc hién trén 6ng c6 quan ly khong gian dia chi vao-ra
riéng biét

- Vo0 ra theo ban d6 bd nhd:

Cong vao-ra dugce danh dia chi theo khong gian dia chi b nhd

Vao-ra gidng nhu doc/ghi bd nhé

CPU trao d6i dit liéu véi cong vao-ra thong qua cdc 1énh truy nhap dir liéu bo

nhd

C6 thé thyc hién trén moi hé théng

6.2. CAC PHUONG PHAP TRAO POI DU LIEU

6.2.1. Vao-ra biang chwong trinh
- Nguyén tic chung: CPU diéu khién truc tiép vao-ra bang chuong trinh nén can

phai lap trinh vao-ra

- C4c tin hiéu diéu khién vao-ra:

Tin hiéu diéu khién (control): Kich hoat thiét bi ngoai vi

Tin hiéu kiém tra (test): Kiém tra trang théi cia mo-dun vao-ra va thiét bj ngoai
vi

Tin hiéu diéu khién (read): Yéu cau méo-dun vao-ra nhén dir liéu béng thiét bj
ngoai vi va dua vao thanh ghi dém dir liéu, 01 CPU nhan dit lidu d6

Tin hiéu diéu khién ghi (Write): Yéu cau md-dun vao-ra 1ay dir liéu trén bus di
liéu dua dén thanh ghi dém dir liéu va chuyén ra thiét bi ngoai vi
- C4c 1énh vao ra:
Vao- ra riéng biét: St dung 1énh vao-ra chuyén dung (In, Out)
Vao-ra theo ban d6 bd nhd: Sir dung céc 1énh trao doi dir lidu véi bo nhé dé trao doi
dir liéu v6i cong vao ra
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- Luu dd doan chuong trinh vao-ra:

Protected by PDF i}lti-Copy Free

move the Watermari()

(Upgrade to Pro Version to

g thai cua

Mo-dun vao-
ra san sang?

Trao do61 dir liéu vé
mo-dun vao-ra

i

Hinh 6.5. Luu d doan chwong trinh vio-ra

- Hoat dong ctia vao-ra bang chuong trinh [5]:
CPU yéu cau thao tic vio-ra
Mo6-dun vao-ra thuc hién thao tac
Mo-dun vao-ra thiét 1ap céc bit trang thai
CPU kiém tra cdc bit trang thdi: Néu chua sin sang thi quay lai kiém tra. Néu
san san thi chuyén sang trao doi di liéu véi mo-dun vao-ra
- Pac diém cta phuong phap vao-ra bang chuong trinh:
Vao-ra do y mudn ctia ngudi 1ap trinh
CPU tryc tiép diéu khién vao-ra
CPU doi mo-dun vao-ra, nén tiéu ton thoi gian cia CPU

6.2.2. Vao-ra diéu khién bing ngit
- Nguyén tdc chung: CPU khong phai doi trang thdi sin sing ctia mo-dun vao-

ra, CPU thuc hién mgt chuong trinh nao do
Khi md-dun vao-ra san sang thi né phat tin hiéu ngit CPU
CPU thyc hién chuong trinh con vao-ra tuong tng dé trao doi dir liéu
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CPU tro lai tiép tuc thuc hién chuong trinh dang bi ngat

Protectedcmgngglg Anti-Copy Free ong trinh
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vao-ra
Lénh ﬁ
Ngit & day Lénh
—_
Lénh
RETUR
Lénh
Lénh

Hinh 6.6. Vio-ra diéu khién bing ngit
- Hoat dong vao dir liéu:
+ Nhin tir mé-dun vao-ra:
Mb-dun vao-ra nhén tin hiéu diéu khién doc tir CPU

Mo6-dun vao-ra nhan tin hiéu tir thiét bi ngoai vi, trong khi d6 CPU lam viéc

Khi di c6 dir liéu > md-dun vao-ra phat tin hiéu ngat CPU

CPU y&u cau dir liéu

Mo-dun vao-ra chuyén dir liéu dén CPU

+ Nhin tir CPU:

Pht tin hiéu diéu khién doc

Lam viéc khac

Cudi mdi chu ky 1énh, kiém tra tin hiéu ngit. Néu bj ngat thi cat ngit canh (noi
dung cdc thanh ghi), thyc hién chuong trinh con ngét dé vao dir lidu, khoi phuc ngir

canh cua chuong trinh dang thuc hién.
- Cdc phirong phdp néi ghép ngit:

+ Str dung nhiéu dudong yéu cau ngit
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MObi md-dun vao-ra duoc ndi véi dudng yéu cau ngat
CPU phalsatiataddy ynhDdyauniifcopy Free
Han ché@(xi’ﬂfé'ﬂlg e YRR to Remove the Watermark)

uu tién

Cac dudng ngét duoc quy

INTR
Thanh )
Ghi INTR2
Yeu INTRI
Cau P
ngat
INTRO
CPU
Mb- dun Mb- dun Mb- dun Mb- dun
vaora vao ra vaora vaora

Hinh 6.7. Phwong phap ndi ghép ngit sir dung nhi¢u dwong yéu cau ngit
+ Hoi vong bang phan mém:
CPU st dung phén mém thuc hién hoi lan luot trng mo-dun vao-ra
Hoi vong bang phan mém cham

Thtr tu cdic m6-dun dugc hoi vong chinh 1a thir ty uu tién

Co INTR
Yéu h
Cau
ngét
Mo- dun Mo- dun Mo- dun Mb- dun
CPU vao ra vao ra vao ra VA0 1a

Hinh 6.8. Phwong phap ndi ghép ngit hoi vong bing phan mém
+ Hoi vong bang phan cimg:

CPU phit tin hiéu chdp nhan ngit (INTA) dén mo-dun vao-ra dau tién
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Co
Yéu
Cau
ngét

CPU

Bus dit

INTR
INTA
v v
Mo- dun Mo- dun
vaora vaora

A\ 4

A\ 4

Mo- dun
vaora

Mo6- dun
vaora

Hinh 6.9. Phwong phap ndi ghép ngit héi vong bing phin cimg
+ Str dung bd diéu khién ngit (PIC)
PIC: Programmable Interrupt Controller
PIC c6 nhiéu dudng vao yéu cau ngit c6 quy dinh mirc wu tién

PIC chon mdt yéu cau ngat khéng bi cAm c6 mirc wu tién cao nhat giri dén CPU

INTR

A

Bus dit liéu INTR

A

INTR

CPU_MNTA ' PIC *
< INTR

INTR

v

D

Mo- dun
vaora

Mo- dun
vao ra

Mo- dun
vao ra

Mo- dun
vao ra

Hinh 6.10. Phwong phap ndi ghép ngit sir dung bd diéu khién ngit PIC
- DPdc diém cua vao ra diéu khién bang ngdt:
C6 su két hop giita phan ctimg va phan mém. Phan cimg giy ngit CPU, phan
mém trao doi dit liéu

CPU tryc tiép diéu khién vao-ra
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CPU khong phai dgi md-dun vao-ra nén hiéu qua s dung CPU t6t hon
6.2.3. Truy nhal} b6 thete-delbisp B DI ADfie apholyreeess)

Vao ra bang.ehuene tHak &gt Gtdh rcHEMdif klign nén chiém thoi gian
ai chuyeén qua CPU. Dé khac phuc dung DMA,
. DMAC diéu khién trao doi dir liéu giira

ciia CPU, tbc do truyén bi han ché

thém mo-dun phan cimg trén bus

mo-dun vao-ra v4i bd nhd chinh [

’ Bo dém dir licu
Cac dudng dit lidu
< > Thanh ghi dit liéu
Cac duong dia chi » Thanh ghi dia chi
P
Yéu cau bus Diéu khién doc
Chuyenthuongbus |, Diéu khiéyp ghi
a N 2 N ¢
Pl Logic didu khién Yéu chu DMA
Doc N <
Ghi - Chap nhan DMA

Hinh 6.11. So d6 cAu triic cia DMAC
- Céc thanh phan ciia DMAC:
Thanh ghi dit liéu: Chtra dir liéu trao doi
Thanh ghi dia chi: Chtra dia chi ngan nhé dir liéu
B6 dém dir liéu: Chira s6 tir dir liéu can trao doi
Logic diéu khién: Diéu khién hoat dong cia DMAC
- Hoat dong cia DMA:
+ CPU “n6i” cho DMAC:
Vao hay ra dit liu
Dia chi thiét bj vao-ra (Céng Vao-Ra tuong ing)
Dia chi dau cua mang nhé chira dir 1iéu, sau dé nap vao thanh ghi dia chi

SO tir dir liéu can truyen, sau dé nap vao by dém dir licu
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+ CPU lam viéc khéc
+ DMACRIatiggde tdad3oRBDIEEA nti-Copy Free

+ Sau ki{lRgyadededermy¥ersion: thdRempove the Watermark)
Nbi dung thanh ghi dia chi

N6i dung bd dém dir licu gi
+ Khi bo dém dir liéu =0, i tin hiéu ngit CPU dé bdo két thic DMA

- Céc kiéu thuc hién DMA

DMA truyén theo kh6i: DMAC st dung bus dé truyén xong ca khéi dir liéu

DMA lay chu ky: DMAC cudng biic CPU treo tam thoi timg chu ky bus,
DMAC chiém bus thyc hién truyén mét tir dir liéu

DMA trong su6t: DMAC nhan biét nhiing chu ky nao CPU khéng sir dung bus
thi chiém bus dé trao d6i mot tir dit liéu

- Pic diém cia DMA:

CPU khéng tham gia trong qud trinh trao ddi dir lidu.

DMAC diéu khién trao ddi dir liéu gitra bo nhd chinh va mo-dun vao-ra (hoan
toan bang phan ctmg) nén tdc do nhanh

Phit hop véi nhitng yéu cau trao d6i mang dit lidu 16n

6.2.4. Kénh vao-ra hay bo xir ly vao-ra
Viéc diéu khién vao-ra duoc thuc hién boi mot bd xur 1y vao-ra chuyén dung

B0 xur Iy vao-ra hoat dong theo chuong trinh riéng cuia né
Chuong trinh ciia b xir 1y vao-ra c6 thé nim trong bd nhé chinh hoic nim
trong bd nhé riéng

Hoat dong theo kién trac da xur ly

6.3. GHEP NOI VOI THIET BI NGOAI VI

6.3.1. Cac kiéu ndi ghép vao ra
C6 hai kiéu ndi ghép vao ra d6 1a: Nbi ghép song song va ndi ghép ndi tiép [7].

6.3.1.1. Néi ghép song song
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Vi

Hinh 6.12. Néi ghép vao- ra song song
Truyén nhiéu bit song song.
Tbc d6 nhanh.
Can nhiéu duodng truyén di liéu.

6.3.1.2. Néi ghép noi tiép

. DPén
Pén Modul thieét
BUS vao-ra .

A Ke 4ok b1
hé noi tiép .

R S ——— ngoai
thong :

V1

Hinh 6.13. N6i ghép vao- ra néi tiép

Can truyén lan luot timg bit.

Can c6 bd truyén doi dir liéu tir song song sang ndi tiép va nguoc lai.

Tbc d6 cham hon.

Can it dudng truyén dir liéu.
6.3.2. Cac cau hinh ghép néi

Piém t6i diém (Point to point). Thong qua mot cong vao — ra ndi ghép véi mot
thiét bi ngoai vi.

Piém t6i da diém (Point to Multipoint). Théng qua mot cong vao — ra cho phép
nbi ghép dugc véi nhidu thiét bi ngoai vi.

Vi du:

SCSI (Small Computer System Interface): 7 hodc 15 thiét bi.
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phéap ?

USB (Universal Serial Bus): 127 thiét b.
IEEE 13R1BitectedobwmiBF Anti-Copy Free

(Upgrade to Pro Version to Remove the Watermark)

CAU HOI VA BAI TAP CHUONG 6

Cau 1: Néu cau tric co ba ong vao-ra ?
Cau 2: Néu cac phuong phap dia chi héa cong vao-ra ?

Céu 3: Néu cic phuong phép trao doi dir liéu va dic diém cia mdi phuong

Cau 4: Cac kiéu ghép noi vao-ra ?

Céu 5: Cic ciu hinh ghép nbi ?
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Protec@dh® PIEDFRUNENOHP Hree

(Upgrade to Pro Version to Remove the Watermark)

Trang bi cho sinh vién kie Vé cdu triic cua hé thong truyén dir liéu, cdc

phirong phdp trao doi dit liéu son i tiép, giita mdy tinh va thiét bi ngoqi vi.

Sinh vién cdn nam viing c rc vé hé thong két noi co ban cdc bo phdn
bén trong mdy tinh, cdac phwong phdp trao doi dir liéu song song, noi tiép, giao dién da

ndng, giao dién cao toc.

7.1. GIAO DIEN SONG SONG

Hé théng ghép ndi vao/ra dap tng viéc truyén dir liéu gitta hé may tinh co so
v6i thiét bi ngoai vi dugc nbi ghép voi ching.

CAu triic ghép ndi ciia hé thong dugc chi ra trén hinh 7.1.

Heé thdng vao /ra trao doi sd liéu v6i céc thiét bi ngoai vi thong qua mach tuong
thich goi la cé)ng (PORT). Thiét bj ngoai vi nbi truc tiép voi cé)ng, cé)ng duoc ndi truc
tiép voi mach kiém soét kénh.

Khi thiét bi ngoai vi ndi véi cong thi né yéu cau phai c6 mot phuong phéap tham
nhap vao bd xir Iy trung tdm, phuong phéap nay goi 1a thao tic ngat (INTERRUPT).
Thao tic ngét s& tam thoi ding chuong trinh ma bo xir 1y trung tdm dang thuc hién,
CPU sé& dap tng cho thao tic ngat bang mot chuong trinh con phuc vu ngit (Interrupt
Service Routine). C6 hai loai thao tic ngit co ban 1a: Ngit c6 che mit na (Maskable)
va ngét khong che mat na (Nonmaskable).

Thao téc ngat khong che mat na doi hoi CPU phai dap tng ngay va duoc ding
trong nhimg truong hop khan cdp. Vi du nhu mét dién ngudn cung cap.

Ngiat che mat na Ia thao tic ngit ma CPU c6 thé bo qua, tuy thudc vao trang
thai cua thanh ghi co trang thai.

Ngit ¢6 thé 1 ¢6 cdc mire uu tién khic nhau, tuy thudc vao timg yéu cau va do
cép bach. Vi du nhu ngét do yéu cau phuc vu nhan dir li€u vao cia thiét bi thu thong
tin uu tién cao hon ngét khi ¢6 yéu cau dua thong tin ra tir bd vi xu 1y.

Cdc 1énh ngat c6 thé phét ra tir ca hai phan cing va phan mém.
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Thiét bi ngoai vi

Hinh 7.1. Cau tric ghép ndi may tinh co sé véi thiét bi ngoai vi

7.1.1. Mach thu/phat dém dir li€u SN74L.S245

Mach thu/phat dém kénh dir licu SN74L.S245 1a vi mach thu/phéit kénh hai

chiéu 8 bit. Vi mach ba trang thai nay dugc dung dé dém va diéu khién chiéu chuyén

dong cua so liéu trén kénh dir liéu. So d6 cau tric va bang chan ly cda vi mach

SN74L.S245 duoc chi ra trén hinh 7.2 [3].

Khi chian Enable G c6 mtc 16gic cao thi vi mach & trang thdi tré khidng cao.

Khi G xubng murc 16gic thap thi sd liéu s& di chuyén theo chiéu do chan DIR

(Direction) quyét dinh.

Néu chan DIR & muc 16gic thap, thi s6 liéu di tir 16i vao B dén 16i ra A. Nguoc

lai, néu chan DIR ¢ muc 16gic cao, thi so liéu di tir 10i vao A dén 10i ra B.
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Trong hé vi xir 1y, vi mach SN74LS245 thuong dung dé kiém soét chiéu di
chuyén cua so Ry gée déekl g yidRIXR AvatDR oy Fdiewi duong ddy tin hiéu
DT/R thi né dibiggiadersodieb Vérdion s Hupo@Rbe Witdridnmbat di hay thu vé. Loi
vao G ndi v6i dudng tin hiéu D

kénh di liéu.

g kiém sodt viéc noi ghép thong tin 161 ra vdi

G —] Ay B
DIR —— As Bz
::EBN;A) As —— B3
EN> A — — B4
(A->B) As | L Bs
Asg ] | Bs
| | A7 | Br
Ag ] | Be
a. So dd cau tric vimach SN74LS245
G DIR ouT
L L B-=A
L H A->B
b.Bang chéan 1y cua vi mach
H X Tro khang cao

Hinh 7.2. So' db céu tric va bang chén Iy cia vi mach SN74LS245
7.1.2. Mach twong thich v&i ngoai vi kha trinh 8255A
Mach tuong thich véi ngoai vi kha trinh 8255A 1a vi mach tuong thich véi cac
ngoai vi ctia hé vi xir Iy (PPI- Programmable Peripheral Interface) dung dé ndi céc hé
ngoai vi v6i mdy vi tinh. Vi mach 8255A thuc hién chirc nang tuong hop song song rat

linh hoat va duogc diéu khién bang phan mém.
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Hinh 7.3. So' @6 khéi ciia mach twong thich v6i ngoai vi kha trinh 8255A

Vé hudng CPU, vi mach 8255A c6 cdc mach dém kénh dir liéu hai chiéu (D
+D;), cdc tin hiéu kiém soat ghi /doc ( RD, WR, Ay, A;, RESET, CS ).

Vé phia dau ra cia vi mach 8255A c6 céc cong:
- Cong A c6 céc tin hiéu 1/0: PA, + PA; .
- Cong B ¢6 cic tin hiéu I/0: PB, + PB; .
- Céng C c¢6 cac tin hiéu 1/0: PCj + PC; .
Cic cong A, B 1a cic cong 8 bit 2 chiéu .

Cong C duoc chia thanh 2 cong, mdi cong 4 bit. Cac bit cao tir PC; + PC, cic
bit thap tir PC; + PC,,. Cac duong tin hiéu nay ding dé di chuyén s liéu, cic 1énh va
thong tin trang thai gitta CPU, vi mach 8255A vdi céc thiét bj ngoai vi.

Sy 4n dinh thoi gian cho vi mach 8255A trong viéc di chuyén dif liéu dugc diéu
khién bz‘?mg tin hiéu kiém soéat doc (RD) va ghi (WR). Céc tin hiéu nay cho phép CPU
doc thong tin ra tir vi mach 8255A hay ghi thong tin vao vi mach 8255A. Khi tin hi¢u
doc ¢6 muc hiéu luc thép thi CPU doc dir liéu hoac thong tin trang thai tr vi mach

8255A ra qua kénh dir licu.
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Khi tin hiéu ghi c¢6 mirc hiéu luc thap thi CPU ghi dir liéu hozc 10i diéu khién
vao vi mach 82 5P g fee tedd oy ROIEIALE-Copy Free

Viéc lya(tlpgradictoduo Jeosichito Rigndinthe Wateomarid hiéu A0 va Al nhu
chi ra trong bang 7.1.

Bang 7.1. Bang xac dinh hon céc cong cia vi mach 8255A

A Cong
0 0 A
0 1 B
1 0 C
1 1 Kiém so4t

Vi mach 8255A ¢6 3 ché do6 hoat dong co ban 12 0, 1 va 2.

- Ché 6 0: Ché d6 vao/ra co so.

- Ché d6 1: Ché d6 vao/ra chét (Strobe).

- Ché d6 2: Ché d6 hoat dong 2 chiéu.

Trong ché do 0: Vi mach 8255A 1am chirc nang chét, tirc 1 dir liéu duoc CPU
dua ra s€ dugc gitr lai trong vi mach 8255A cho dén khi né chuyén trang théi.

Ché d6 1: Dir liéu chi dugc gifr lai trong vi mach 8255A mot khoang thoi gian
ngan, sau d6 phai duoc chét vao mdt mach chdt ngoai néu can phai luu lai s6 lidu.

Ché do 2: La ché d6 dung cho hoat dong 2 chiéu dé trao doi théng tin cta hé vi
xurly .

Céc tin hiéu d6i thoai va trang thdi cia PPI 8255A & céc ché do 1, 2, 3 duoc chi
ra trén hinh 7.4a va 7.4b.

Chi ¥ ring: Cong B va cong C céc bit thap tir PC; + PC, chi c6 thé hoat dong
trong ché do 0 hodc ché do 1, béi vi chi ¢6 1 bit dit liéu dé xac dinh ché do hoat dong.
Bit diéu khién cudi ciing D 12 ¢ thiét 1ap ché do. N6 phai dugc dit 1én muc 16gic 1

khi ché do hoat dong thay doi.
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Hinh 7.5. Ghép ndi giira PPI 8255A v6i may vi tinh va thiét bi ngoai vi

73 GIAO DIEEI‘ tgﬁt%{} by PDF Anti-Copy Free

(Upgrade to Pro Version to Remove the Watermark)
Mach kiém soat ngiat kha trinh 8259A (PIC - Programmable Interrupt

Controller )

Trong hau hét cdc hé thong nh déu c6 ding mot phuong phép cho phép

mach vao/ra tang cuong sy chud . Khi CPU nhén dugc mot yéu cau ngét
(INTR hozc NMI) thi n6 tién hanh tuan tu mot loat cac budc dé dap tmg yéu cau dé.
Pau tién né hoan thanh 1énh dang thuc hién, 1oi quyét dinh c6 bdo nhan cho yéu cau
ngat hay khong. Trudong hop yéu cau ngét khong c6 mat na che (NMI) thi né bat budc
phai bdo nhan va phuc vu cho yéu cau dé. Trong truong hop yéu cau ngét binh thuong
(INTR) thi truc hét CPU tién hanh kiém tra thanh ghi cd dé biét 1énh ngit c6 bi che
mat na hay khong. Sau d6 né s& phuc vu ngét néu can thiét, néu chua can thiét thi né
¢6 thé bo qua thyc hién tiép chuong trinh né dwong lam, sau khi hoan thanh chuong
trinh méi chuyén sang phuc vu ngat [5].

Khi CPU phuc vu ngét, dau tién né giri cat ndi dung ciia con tro 1énh va cic
thanh ghi dang duoc st dung c6 hiéu luc vao ngan xép (STACK). Tiép theo 12 né phuc
vu ngit bang cich tim dia chi cu trd cia chuong trinh con phuc vu ngét tuong Gmg
duogc luu trir trong ROM. Chuong trinh con phuc vu ngit 14 chuong trinh quy dinh cdc
buéc phai theo dé phuc vu cho timg loai ngét riéng biét.

Cdu triic ciia PIC 82594 duoc chi ra trén hinh 7.6a.

CAu tric bén trong cia mach kiém soat ngat kha trinh 8259A gém 8 khdi chire
nang:

- Mach dém kénh dir liéu dé tuong thich kénh dir liéu véi kénh bén trong ciia
PIC 8259A. Mach dém 3 trang thai 8 bit niy 12 mach trao do6i thong tin 2 chiéu, né
dugc mo bang khéi 16gic ghi/doc.

- Khéi logic ghi/doc s& cung cép chiéu, thoi gian, nguén hodc noi dén cho dir
liéu di chuyén qua khdi mach dém cua kénh dir liéu.

Cic tin hiéu diéu khién 16i vao RD, WR, Ay va CS sé kiém sodt khoi 16gic

ghi/doc.

136



- Thanh ghi yéu cau ngit (IRR) luu trit trang théi cta nhiing tin hiéu vao yéu
Protected by PDF Anti-Copy Free
- Thanh(EpgpidectoPnoghersiSR jodRemaie thre Watermerkyit sé duoc phuc vu

cau ngat.

ngay.
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o phuc wu tién cau ::
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Puong day néi bd
Hinh 7.6a. So' d khéi ciia PIC 8259A

- Mach giai quyét uwu tién (PR) ding dé quyét dinh tin hiéu ngat nao c6 mtc uu
tién cao nhat.

- Khéi so sanh va nbi tang (Cascade Buffer) ding dé twong thich gitta PIC
8259A chinh va phu trong céc thao tac ndi tiép.

- Thanh ghi mat na ngit (IMR) dung dé che hodc khong che mit na déi véi
cdc tin hiéu yéu cau ngét khéc nhau.

Khdi 16gic kiém soat (diéu khién) ding dé sir dung céc thong tin do IRR, ISR
va PR dua vao dé kiém sodt tin hiéu ngit INT & 16i ra. Tin hiéu ngat INT nay s& yéu
cau ngit dbi véi CPU. Khdi 16gic kiém soat nay dong thoi ciing quan 1y tin hiéu INTA
tir CPU dua sang.

C4c tin hiéu cua PIC 8259A thuc hién cdc chlic nang sau:
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1. Vcc (Chan 28) - Ngudn cung cap dién dp +5".

2. GND Braterted: by Bi3kndati-Copy Free

3.CS rf')de i3 Olé/ue 3 %Irll tgh SR S éﬁ]a\%l(‘)nhleu luc thap dé mo PIC
8259A.

4. WR (Chan 2) - Tin hiéu hi¢éu vao hi¢u luc thép. Tin hiéu nay lién

két voi CS s& mo PIC 8259A dé oi 1énh tir CPU dua sang.

5. RD (Chan 3) - Tin hiéu doc, 1a tin hiéu vao hiéu lyc thap tin hiéu nay cling
v6i tin hiéu CS s& md mach PIC 8259A dé dua thong tin trang théi 1én kénh dir liéu
cua CPU.

6. CAS, + CAS, (Cac chan 12, 13, 15), la cic duong diy mic ndi tiép
(Cascade) nay sé& hinh thanh su kiém sodt kénh, ding vé6i hé st dung nhiéu mach PIC
8259A ghép véinhau dé tang sb luong cédc ngoai vi yéu cau ngit.

7. SP/ EN (Chan 16). Day la chan 2 chirc ning: Chuong trinh phu (Slave
Program) va mé mach dém (Enable Buffer). Chan nay duoc dung 1am dau ra dé kiém
sodt cdc mach thu/phat dém trong ché d6 mach dém (EN) n6 dugc lam dau vao dé mac
ndi tiép cdc mach PIC 8259A trong ché do SP.

8. ITR (Chan17) - Tin hiéu ngit, 1a tin hiéu ra hiéu luc cao, dung dé ngit CPU.

9. IR + IR; (Chan18 + 25) - Cédc tin hiéu yéu cau ngat (Interrupt Request), 1a
cdc tin hiéu vao hiéu luc cao, khong dong bo, ding dé thong bdo yéu cau ngat tir mot
ngoai Vvi.

10. INTA (chan 26) - Tin hiéu bdo nhan ngét (Interrupt Acknowledge), 1a tin
hiéu vao hiéu luc thap tir CPU, ding dé bdo rang CPU sép tién hanh phuc vu ngat.

11. Ay (Chan 27) - Buong dia chi A, cung vdi cac tin hi€u chon chip, ghi va
doc, dung dé chon cdc 161 1énh khéc nhau cho vi mach 8259A.

12. D; + Dy (Céc chan 4 + 11) - Céc tin hiéu kénh di liéu hai chiéu nay dung
cho viéc di chuyén, kiém sodt, trang thai va thong tin vector ngit.

Cau triic ghép ndi cic vi mach 8259A véi nhau theo co ché chinh-phu (chu - t&)
khi ding nhiéu vi mach nbi ghép véi nhau dé ding cho nhiéu ngoai vi duoc chi ra trén

hinh 7.6 b vac.
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8259A  CAS,

(Upgyade t i Remuve theWangriatl§; PHU 1
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CAS;

R...... IR,
INTR
A A |
| CAsy 82594
,| CAS; PHU2
| .| CAS,
INTR
|| CAS 82504
| CAS, PHUS
| CAS,
INTR

Hinh 7.6b. So' d6 ghép néi ciac vi mach 8259A v6i nhau trong may vi tinh

dé ting s lwong thiét bi ngoai vi (Phwong phap ndi cac chan diéu khién)
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Hinh 7.6¢. So d6 ghép ndi cac vi mach 8259A véi nhau trong may vi tinh dé
ting s6 lrong thiét bi ngoai vi (Phwong phap néi tin hiéu va cac kénh thong tin)
Vi mach 8259A chu chiu trach nhiém kiém soat cic vi mach 8259A t& khéc
thong qua tin hiéu INT ciia vi mach t& dua vé cac chan IR; twong tmg. Chan S P cla
vi mach chu dugce ndi véi Vee, con chan S P cia cac vi mach t& duge ndi véi dat
(GND). Cic chan CAS, + CAS, ciing dugc nbi song song véi nhau.
Cidc yéu cau ngat clia cdc thiét bi ngoai vi khic nhau, ¢6 cdc mirc uu tién khac

nhau duoc chi ra trén bang 7.2.

140



Bang 7.2. Cac gia tri doc cua cac mirc wu tién
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7.3. GIAO DIEN PA NANG USB

Cong ngh¢ USB (Universal Serial Bus) trong may vi tinh ¢4 nhan dap tng nhu
ciu mot giao dién don gian, linh hoat, dé sir dung va ré tién. USB 1a mot giao thic
truyén dir liéu tuln tu giira may vi tinh (hay chit USB) véi céc thiét bi ngoai vi. USB 1a
mot tiéu chuan va dugc xac dinh dua vao " tin hiéu téc do" dé giao tiép. Theo li thuyét,
téc do chuan cua USB 2.0 ti da 1a 480 Mbps, tirc 60MB/s. Trong khi chuan USB 3.0
(m&i nhat hién nay) dugc xac dinh voi tbe do t6i da 1a 4.8 - 5 Gbps, tirc 600 -
625MB/s. Nhu vay, vé mat 1i thuyét USB 3.0 nhanh hon USB 2.0 hon 10 lan. Mot uu
diém cua USB la tinh nang cdm 1a chay (ngudi st dung c¢6 thé cim thém hodc théo ra
mot thiét bi ngoai vi ma khong can tit may chu hay cai dat lai hé thong).

Giao thuae USB:
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Mot 14n truyén tin USB can dén 3 géi: Géi khung (token packet), goi dir liéu
(data packet), e texteddycPREKANti-Copy Free
8 bit(Upgrage to Pro Yegpion to Renyjye the Watermark)

PID | ADDR ‘ E CRC5 Khung (tocken)

8 bit 16 bit

PID CRC16 Dit lidu
8 bit

PID Bit tay

8 bit 11 bit 5 bit

FID 86 khllllg CRC5 EKhot délll k_hung

Hinh 7.7. Céu tric giao thirc USB
PID: loai goi (packet identification),
ADDR: dia chi (address),
ENP: diém cudi (endpoint);
CRC: ma kiém tra quay vong du (cyclic redudancy code);
DATA: dit liéu

Mach dinh thoi gian kha trinh 8253 (Programmable Interral Time /
Counter)

Mach dinh thoi gian kha trinh 8253 c6 cong dung chinh 1a thuc hién chtrc ndng
dinh thoi gian, dém, ciing nhu 14 phat cdc tri s6 bién, phat tin hiéu dong bo, kiém so4t
one-shot, dém sy kién, phat tan s6 va diéu khién mé to.

Mach dinh thoi gian kha trinh 8253 gdm c6 3 bo dém 16 bit, c6 kha nang dinh
trudc chuong trinh hoat dong.

Cic bo dém 16 bit déu c6 kha nang dat trudc ché do dém nguoc (giam). Chiing
c6 thé hoat dong trong ché 6 dém nhj phan hodc BCD.

So dd khéi cia mach dinh thoi gian kha trinh 8253 duoc chi ra trén hinh 7.8.

Mach dinh thoi gian 14p trinh hod 8253 ¢6 thé chia ra 1am 3 phan:
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- Phan 16i vao chira cdc mach dém ra sb liéu, mach kiém soat 16gic doc/ghi va
thanh ghi 161 diPkitected by PDF Anti-Copy Free
- Phan kéidhgraidedaiBng érdioohtoyBienioiviiah e/ NNedersimalldu diéu khién gitra 16i

vao va loi ra.

- Phan 16i ra c6 3 bd dém n it riéng biét nhau.

- Céc chan sb liéu: Dy + in hiéu hai chiéu, ba trang thai ndi véi céc
mach dém kénh dit liéu. Cdc mach dém c6 thé phat, hodc thu dit liéu béng Iénh OUT,
hodc IN cta CPU. Céc dudng tin hiéu nay dung dé dat ché d6 hoat dong cho mach
dinh thoi gian kha trinh 8253, dat gid tri dau tién cho cdc bd dém va doc dit liéu & bd

dém dau ra (cic chan 1 + 8).
_ Chan RD (Chén 22)- Chan doc, 1 tin hiéu vao hiéu luc thdp ding dé bdo cho
mach dinh thoi gian kha trinh 8253 biét ring CPU dang dua dir liéu ra.

- Céac chan Ay/A; (Céc chan 19 va 20) - Céc tin hiéu cua cac chan dia chi nay

diung dé chon mot trong ba bd dém hoac thanh ghi 101 diéu khién.

: 5 lié A . CL
Kénh s0 liéu Mach dém B6 dém [— Ky

- €« GATE,
@ KeénhséLieu ) K——4 o
0+ Dy

WR ———»] Logic s e Je——— CLEKy
Ghi/Poc Bo dem GATE,

A (W/R) ) 1 )

A; UOT;

Thanh ghi Tw " 21X <
N . CLK-
Pidu Khién B deém :

L ] 2 ————— GATE-
— <=
——® OUT;

Hinh 7.8. So' db céu triic ciia mach dinh thoi gian kha trinh 8253
Viéc chon céc bd dém va thanh ghi 101 diéu khién dugc chi ra trén bang 7.3.
Thanh ghi tir diéu khién ding dé dinh chuong trinh va khoi ddu cho mach dinh

thoi gian kha trinh 8253. Khi ca hai chan A, va A; déu c¢6 muc 16gic 1 thi thanh ghi
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nay dugc chon. Sau dé c6 kha nang nhan thong tin tr cic mach dém kénh dit licu.
Thong tin nay dPgolitwcte doby R EbAditi 1@iepy: Fesaling dé chon lya che
do hoat dong cyu pEngdedsifw Mpiibh df Remvvicandinh4aR) gian kha trinh 8253

dugc dinh chuong trinh riéng ban ghi mot tir diéu khién vao thanh ghi nay.

Bing 7.3. Chon céc oic thanh ghi 10 di¢u khién

A Ay Chtrc nang

0 0 Chon bd dém 0

0 1 Chon bo dém 1

1 0 Chon b dém 2

1 1 Chon thanh ghi 16i diéu khién

Dang cua 161 diéu khién (ki€ém soat) nhu sau:

D; Dg Ds D, D; D, D, Dy
SC, |SCy |RL; [(RLy, M, |M; |M, |BCD

Cic bit 101 diéu khién nay c6 céc chic nang duoc miéu ta trén bang 7.4, 7.5,
7.6. Céc bit SC (Select Counter) 12 cic bit chon bo dém. Céc bit RL (Read/Load) la
cac bit doc/nap s6 lidu. Cac bit M (Mode) la cac bit xac dinh ché do.

Bang 7.4. Chirc niing ciia céc bit chon b dém

D;(SCy) | De(SCy) Chirc ning
0 0 Chon bo dém 0
0 1 Chon bd dém 1
1 0 Chon bd dém 2
1 1 Tréi luat

Bang 7.5. Chirc niing ciia cac bit doc/nap so liéu

Ds(RLy) D4(RLy) Chire néing
0 0 Thao tdc chét bd dém
0 1 Doc/nap byte thap
1 0 Doc/nap byte cao
1 1 Doc/map byte thap trudc, rdi dén byte cao
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Pradtg ete dHivy bl Ko extibl o vikii@d ao

(PPERRLY TOBsRET P ORI ™ W Rt A
0 0 Ché do 0
0 1 Ché do 1
X 0 Ché do 2
X 1 Ché do 3
1 0 0 Ché do 4
1 1 Ché do 5

Ghi chu

Gid tri x 12 trang thai khong xac dinh (bit d6 khong can quan tAm).

Ché do 0: Nging & s6 dém cudi; L6i ra c6 mirc cao khi két thiic dém.

Ché do 1: Pém ting bit theo cic chuong trinh.

Ché d6 2: Mach phat cic tri sb.

Ché do 3: Mach phat tri s6 xung vudng.

Ché do 4: Trigo chdt (Strobe trigger) phan mém.

Ché do 5: Trigo chdt (Strobe trigger) phan cing.

- Chan CS (Chan 21) - Tin hiéu chon chip, 12 tin hiéu vao hiéu luc thip, ding
dé mo mach 16gic diéu khién. Do vAy tin hiéu nay s& hiéu luc hod cho céc tin hiéu
RD, WR, Agva A,.

- CLK,, CLK;, CLK, (Céc chan 9, 14, 18). Pay la cac tin hiéu dong bd 1i vao,
g véi dau vao thoi gian cta cdc mach dém.

- OUT,, OUT,, OUT,; (Céc chan 10, 13, 17). Pay la cac tin hi¢u ra riéng biét
g vé6i cic mach dém.

- GATE,, GATE,, GATE, (Cac chéan 11, 14, 16). Day la cac tin hiéu cong 16i

vao, hiéu luc cao, dung d€ mé cac mach dém.

7.4. GIAO DIEN CAO TOC IEEE 1394
IEEE 1394 12 mot chuan giao tiép véi bang thong cao do IEEE (Institute of

Electrical and Electronic Engineers) céng bd vao cudi nam 1995 (theo thir ty cong bd

chuan tht 1394 nhu mét sy tinh co hodc 1a ly do dé chuén nay dugc dat tén nhu vay).
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IEEE 1394 ciing con duoc biét dén véi tén khac nhu: FireWire (hing Apple)
LLINK (hang Sq@yphtedéadhiy HED BA Kitéo€ iipiyaipe oai cong, chiing chi Ia
mot chuan giaquigerddccds Manzepbion eimekbie phiwaiermande cong giao tiép dua

trén chuan nay neéu dugc chap nha rai [6].

Tiéu chuan chung nhat cu 94 1 IEEE 1394a hoac IEEE 1394a-2000

vé6i con s6 2000 12 nam ma chuén i thiéu. Chuan IEEE 1394b dugc gidi thiéu
vao dau nam 2003, chuan nay hd tro bang thong 1én dén 800 Mbps va con c¢6 kha nang
mo rong 1én 3.200 Mbps trong twong lai. IEEE 1394b ¢6 téc do cao hon cac chuan
IEEE 1394/IEEE 1394a béi vi chiing hd trg cic cong nghé mang bang cip quang va
céc cap theo Category 5 UTP. IEEE 1394b hoan toan twong thich ngugc véi cac thiét
bi theo chuan IEEE 1394a.

IEEE 1394a hién tai hd tro cic mirc bang thong 100 Mbps, 200 Mbps, va 400
Mbps (twong tmg 12,5 MBps, 25 MBps, va 50 MBps). IEEE 1394 cho phép két ndi
dong thoi dén 63 thiét bi bang céc hinh thirc phan nhadnh. IEEE 1394a dung cép 6 soi,
trong d6 4 soi cho truyén tin hiéu, 2 soi cho cung cip ngudn dién. Tuy nhién mét loai
dau cam nho hon dung cho cac thiét bi tu cung cap nang luong chi ¢6 4 soi, trong d6
khong bd tri 2 soi cung cap dién nang. Cac DV camcorder thudng sir dung loai giao
tiép IEEE 1394 c6 4 soi boi chiing tu cung cdp nang lwong qua pin hodc c6 ngudn dién
riéng.

IEEE 1394b 1a thé hé thir 2 ciia chuan IEEE 1394 véi nhiing ing dung dau tién
vao nam 2003. IEEE 1394b ¢6 9 chan, hd tro tbc do truyén 800/3200 Mbps nén cao
hon, n6 c6 céc cai tién sau so v6i thé hé trude n6 (IEEE 1394a):

" Tu stra chita 16i (Self-healing loops)

. Hb tro cac cap dai hon.

. HO trg cap CATS ciing nhu cap quang.

IEEE 1394b c6 thé giao tiép véi nhidu loai thiét bi c6 sir dung cac chuéan giao
tiép theo chuan nay théng qua céc loai cap chuyén doi s6 chan cdm: 9 chan -> 6 chan
hozc 4 chan dé phi hop véi cac thiét bi str dung cac cong giao tiép theo chuan IEEE
139%4a.

Cic loai cap sir dung véi IEEE 1394b bao gdm:
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. Beta: Chi dung riéng vo6i IEEE 1394b (khong tuong thich voi IEEE
1394a) Protected by PDF Anti-Copy Free
. Bilipguade G o MersiondtmB edvene fheiWhtewmarkiét bi IEEE 1394a/b,

gitip céc cong theo IEEE 1394b st tuong thich ngugc véi cac thiét bi theo chuan

thé hé trudc néd. C6 hai loai: 9 ch chan va 9 chan ra 4 chan gidp viéc tuong
thich giira hai chuan a/b.

O cdc mdy tinh c4 nhan pho thong ¢6 gia thanh thap, chuan nay chua duoc dua
vao st dung boi chung 1am tang gia thanh san pham. O cdc hé mdy tinh tAm trung va
cao cap chung di duoc tich hop sin vao bo mach chu.

Nhiéu bo mach chu béan rdi cho cac ngudi dung tu lap rdp mdy tinh cling dugc
tich hop cc cong IEEE 1394 & dong san pham trung va cao cap (da sd chiing c6 gid
16n hon 100 USD ¢ thoi diém cudi nam 2007).

Mot s6 bo mach 4m thanh thudc dong cao cip ciing dugce tich hop sin cdc cong
IEEE 1394, vi du c4c bo mach 4m thanh ctia Creative cao cap thuong tich hop sin
IEEE 1394.

Ciing gidng nhu cac giao tiép khac c6 nhu cu sir dung trén cic mdy tinh cd
nhan nhung khong duogc tich hop sin, mot s6 nha san xuat phan cimg di san xuét cic
bo mach cung cép cic cong I/O nhu IEEE 1394. Chung thuong duge gan vao céc khe
PCI trong mdy tinh. Khong nhitng phuc vu cho cic mdy tinh c4 nhan dé ban, néu
cdc mdy tinh xé4ch tay chua duoc tich hop sin cdc cong giao tiép theo chuin IEEE
1394 thi c6 thé st dung cac PCMCIA card dé mé rong ra céc cong theo chuin IEEE
1394.

Do su céc thiét bi can bang thong cao chua phd bién trong nguoi tiéu ding nén
cdc cong IEEE 1394 chua duoc thdi thiic tich hop sin trén tit ca cdc mdy tinh cd nhan.
Da s6 cdc thiét bj ngoai vi hién nay chi khai théc dén bus USB nhu: 6 usb flash, ban
phim, chuét..., giao tiép véi cdc may anh s6 do toc do truy cap dit liéu con cham nén
cling chi stt dung USB. Mat khac USB 2.0 véi bang thong 480 Mbps cling dap tng
kh tot cho céc thiét bi ké trén.

IEEE 1394 méi chi dugc khai thdc & cic ung dung can bang thong 16n, dac biét

1a (mot so6 trong chiing van chua pho bién véi chuan nay):
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DV cameras: Hiu hét cic DV camera (digital camera) ngay nay dugc tich hop
san mot cong I%té%é@b?@)@j&;ﬁi@p&mﬁ‘@élé cong DV hay DV
port). Su lya chopgisectibPrevehsidn IERENAMhéinchéng i img v6i bang thong
cho video. Nhiéu phﬁn mém, ti¢

trén nén chuan IEEE 1394 nhu:

ém theo cac DV camera nay duoc phat trién

eo tor DV cam sang PC, convert cac dinh
dang video truc tiép theo thoi gia chuyén...

. Cic 6 dia cing gin ngoai va céc thiét bi luu trit khdc gin ngoai khic yéu
cau bang thong cao, nhu: 6 dia quang (6 CD, 6 DVD).

. Cac may quét cao cap v6i do phan giai cao.

. Két nbi cac mdy tinh v&i nhau véi bang thong cao.

. Trong twong lai, khi ma nhiéu thiét bi str dung céc chuan IEEE 1394 thi
ching c6 thé thay thé cdc giao tiép USB dang phd bién hién nay ciing nhu USB da

thay thé cdc cong tuan tu va song song thé hé trudc né.

CAU HOI ON TAP VA BAI TAP CHUONG 7

Cau 1: Néu cac dac diém cua mach thu/phat dém dir liéu SN741.S245 ?

Cau 2: Néu céac dac diem cta mach tuong thich vdi ngoai vi chuong trinh héa

8255a ?

Cau 3: V& so do, néu churc nang va nhiém vu cia mach kiém sodt ngat st dung

chuong trinh hod 8259A ?

Cau 4: V& so d0, néu chic nang va nhiém vu ciia mach dinh thoi gian 18p trinh

hoa 8253 ?
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