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LOI NOI DPAU

Pé dap tng nhu cau hoc tap va nghién ctru clia cac ban sinh vién, dic biét la sinh
vién chuyén nganh Cong nghé théng tin, Khoa Cong nghé thdng tin - Truong Pai hoc
Su pham K§ thuit Vinh Long da tién hanh bién soan cc gido trinh, bai giang chinh
trong chuong trinh hoc. Gido trinh mon Céu trac may tinh dugc bién soan dua trén:

1. "Gido trinh cdu triic may tinh" ctia cac tac gia Téng Vin On, Hoang Prc Hai do

nha xuét ban Lao dong xa hoi phat hanh.

2. “Gi4o trinh Kién trac may tinh” cia cdc tac gia V& Van Chin, Nguyén Hong

Vén, Pham Hitu Tai — Truong dai hoc Can Tho

3. “Gi4o trinh 1ap trinh hop ngii” cta nha xuat ban Thong ké

Gi4o trinh nay ciing dugc bién soan duya trén kinh nghiém giang day nhiéu nim mén
CAu trac may tinh cua c&c gido vién trong khoa chiing t6i. Ngoai ra chiing t6i ciing da
tham khao rat nhiéu tai liéu ctia cac truong dai hoc trong va ngoai nudc.

Céu trac tai liu nay duoc bién soan dua theo dé cuwong chi tiét moén hoc Cau tric
may tinh cua Khoa Cong nghé thong tin Truong Pai hoc Su pham K§ thuat Vinh Long
diing cho sinh vién chuyén nganh Céng nghé thong tin. Noi dung gém 8 chuong:

= Chuong 1: Téng quan

= Chuong 2: Kién trac phan mém bo xir Iy

= Chuong 3: T6 chtic bo xtr Iy

= Chuong 4: Céc cip bd nhé

=  Chuong 5: Thiét bi nhap XUt

= Chuong 6: Téng quan vé 1ap trinh hop ngit

= Chuong 7: T6 chirc bd xur 1y Intel 8086/8088
» Chuong 8: Lap trinh Turbo Assembler

Muc tiéu cuia gido trinh nham gitp cac ban sinh vién chuyén nganh c6 mot tai lidu
cd dong dung dé hoc tap va nghién ctru. Ngoai ra, chiing toi nghi rang cc ban sinh vién
thudc cac chuyén nganh khac va nhitng nguoi quan tim, tim hiéu vé hoat dong cua hé
thdng, 1ap trinh hé thong may tinh ciing s& tim dugc nhitng diéu bo ich trong quyén gido
trinh nay.

Mic du ching toi da rat c6 ging trong qué trinh bién soan nhung chic chin gido
trinh ndy s& con nhiéu thiéu sot va han ché. R4t mong nhan dugc su dong gop ¥ kién
quy bau ciia sinh vién va cac ban doc dé gido trinh ngay cang hoan thién hon.

Chan thanh cam on!

Vinh Long, ngay 20 thang 10 nam 2014
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TONG QUAN 1.1. Ngbn ngit, cdp mdy va mdy do

Chuwong 1
TONG QUAN

1.1. NGON NGU, CAP MAY VA MAY AO
1.1.1. Gié6i thiéu

May tinh sb (digital computer) la may giai quyét cac van dé bang cach thuc hién
cac chi thi do con ngudi cung cap. Chu01 cac chi thi nay goi la chuong trinh (program).
Céc mach dién tir trong mot may tinh sd s& thuc hién mot s6 gii han cac chi thi don
gian cho trudc. Tap hop cac chi thi nay goi 14 tip 1énh ciia mdy tinh. Tat ca cac chuong
trinh mudn thuc thi déu phai dugc bién doi sang tap 1énh trude khi duoc thi hanh. Céac
Iénh co ban la:

- Cong 2 s6
- So sanh 86 v6i 0
- Di chuyén dir liu

Tap 1énh ctia may tinh tao thanh mot ngdn ngi gitip con ngudi cé thé tac dong lén
may tinh, ngén ngir nay goi la ngén nglr may (machine language). Tuy nhién, hau hét
cac ngon nglt may déu don gian nén dé thuc hién mot yéu cau nao do, ngudi thiét ké
phai thie hién cong viéc mot cach phire tap. D6 1a chuyen cac yéu cau nay thanh céc chi
thi c6 chura trong tap 1énh ctia may. Van dé nay c6 thé giai quyét bang cach thiét ké mot
tap 1énh méi thich hop cho con ngudi hon tap 1énh di cai dit san trong may tinh (built-
in). Ngon ngir may s& duoc goi 12 ngdn ngit cap 1 (L1) va ngdn ngit vira duoc hinh thanh
goi 12 ngdn ngir cap 2 (L2).

Mot phuong phép thuc thi chuong trinh L2 1a chuyén mét 1énh trong L2 bang mot
chudi cac 1énh twong duong trong L1. Két qua 1a sé tao thanh mot chuong trinh L1 va
may tinh s€ thyc hién chuong trinh twvong duong L1 thay vi thuc hién chuong trinh L2.
K¥ thuat nay goi 1a bién dich (compile). Cach khac 1a mot 1énh trong chuong trinh L2
s€ dugc xem nhu dir liéu ngd vao cua chuong trinh L1 va toan bd chuong trinh L2 s&
duogc thyc thi tuan tu. K thuat ndy goi 1a thong dich (interprete), nd khong yéu cau tao
ra mQt chuong trinh méi trong L1.

Bién dich va thong dich déu thuc hién chuong trinh L2 théng qua tap 1énh trong
chuong trinh L1. Chiing khac nhau & chd 1a khi bién dich thi toan bo chuong trinh L2
s& dugc chuyén thanh chudi 1énh L1 rdi sau d6 méi duoc thuc thi con ddi véi phuong
phap thong dich thi s& thyc thi ting 1énh trong L2. Dé thuin tién hon, ta gia st ton tai
mdt may tinh sir dung ngoén ngtr may 1a L2, ta goi may tinh nay la may ao (virtual
machine).

Tuy nhién, trong thyc té, dé c6 thé thuc hién bién dich va thong dich , cic ngon ngir
L1 va L2 khong duoc khac nhau nhidu. Nhu viy, ngon ngir L2 cling khong that sy giap
ich nhiéu cho nguoi thiét ké. Do d6, mot tap 1énh ké tiép dugc hinh thanh s& hudng vé
con ngudi nhiéu hon 14 may tinh, tip 1énh ndy sé& tao thanh mot ngdn ngir va ta goi 1a
ngdn ngit L3. Ta ¢ thé viét cac chuong trinh trong L3 nhu 13 d3 ton tai may tinh sir
dung ngdn ngir L3 (may 4o L3). Cac chuong trinh nay s€ dugc dich sang ngdn ngir L2
va duoc thuc thi bang mot chuwong trinh dich L2.

Truong Pai hoc Su pham Ky thuat Vinh Long Trang 1
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Viéc xdy dung toan bo chudi cac ngon ngir, mdi ngon ngir duoc tao ra sé& thich hop
hon ngdn nglr trudc dé s€ co thé tiép tuc cho dén khi nhan dugc ngdn nglr thich hop
nhat. So d0 mot may 4o n cap c6 thé bicu dien nhu sau:

z May ao Mn dung ngén Chuong trinh trong Ln dugc dich
Cap n - \ o ~ VIR
nglr may Ln thanh ngdn ngtr cua may cap thap hon
Chp 3 May 40 M3 dung ngdén Chuong trinh trong L3 dugc dich
P nglt may L3 thanh ngon ngtt L2 hay L1
Chp 2 May a0 M2 dung ngoén Chuong trinh trong L2 dugc dich
P ngt may L2 thanh ngon ngtr L1
£ May tinh s6 M1 dung Chuong trinh trong L1 duogc thuc thi
Cap 1 R . A1k . A
ngdn ngr may L1 truc ti€p bang cac mach dién tr

Hinh 1.1. May do n cdp

Mot may tinh sb c6 n cap cd thé xem nhu ¢6 n-1 mdy ao khac nhau, mdi may ao c6
mot ngdn ngr may riéng. Cac chuong trinh viét trén cac may ao nay khong thé thyc thi
tryc tiép ma phai dich thanh cac ngon ngir may cap thap hon. Chi c6 may that ding ngon
ngir may L1 moi co thé thue thi truc tiép bang cac mach dién tir. Mot lap trinh vién st
dung may 4o cap n khong can biét tat ca cac trinh dich nay. Chuong trinh trong may 4o
cap n s€ dugc thuc thi bang cach dich thanh ngon ngr may cap thap hon va ngdn ngir
may nay s€ dugc dich thanh ngdén nglr may thap hon nira hay dich truc ti€p thanh ngén
nglt may L1 va thuc thi truc ti€p trén cac mach dién tir.

1.1.2. May nhiéu cap

Hau hét cac may tinh hién nay déu c6 6 cap.

CAp 0 chinh 1a phan cing ciia may tinh. Cac mach dién tir ctia cap nay sé thyc thi
cac chuong trinh ngdn nglr may cua cap 1. Trong cap logic so, doi tugng quan tam la
cac cong logic. Cac cong nay dugc xay dung tr mét nhdm cac transistor.

Cap 1 13 cAp ngdn ngit may that su. Cap ndy c6 mot chuong trinh goi 1a vi chuong
trinh (microprogram), vi chuong trinh ¢6 nhiém vy thong dich cac chi thi cua cap 2. Hau

hét cac 1énh trong cap nay la di chuyén dir liéu tir phan nay dén phan khac ciia may hay
thue hién viéc mot s6 kiém tra don gian.

Trang 2 Khoa Cong ngh¢ thong tin



TONG QUAN 1.1. Ngbn ngit, cdp mdy va mdy do

M&i may cap 1 cb6 mot hay nhiéu vi chuong trinh chay trén ching. Mbi vi chuong
trinh xac dinh mét ngon ngir cap 2. Cac may cap 2 déu c6 nhiéu dlem chung ngay ca cac
may cap 2 ciia cac hang san xuat khac nhau. Cac 1énh trén may cap 2 duoc thyc thi bang
céch thong dich boi vi chuong trinh ma khong phai thuc thi tryc tiép bang phan ctng.

Cap tht 3 thudng 1a cip hdn hop. Hau hét cac 1énh trong ngdn ngit ctia cAp may nay
cling co trong ngdn ngit cip 2 va dong thoi cé thém mot tap 1énh méi, mot td chire bd
nhd khéc va kha ning chay 2 hay nhiéu chuwong trinh song song. Cac 1énh méi thém vao
s€ duoc thuc thi béng mot trinh thong dich chay trén cép 2, goi la h¢ diéu hanh. Nhiéu
Iénh cép 3 duoc thuc thi truc tiép do vi chuong trinh va mot s6 lénh khac duoc thong
dich bang hé diéu hanh (do d6, cap nay 1a cap hdn hop).

Cép 4 that sy 1a dang tuong trung cho mt trong cac ngon ngi. CAp nay cung cip
mot phuong phap viét chuong trinh cho cac cép 1, 2, 3 de dang hon. Céc chuong trinh
viét bang hop ngit duoc dich sang cac ngdn ngit cla cap 1, 2, 3 va sau d6 duoc thong
dich bang cac may ao hay thuc twong tng.

Cap 5 bao gdm céac ngdn ngit dugc thiét ké cho nguoi lap trinh nham giai quyét mot
van dé cu thé. Cac ngdn ngit nay dugc goi 1 cap cao. Mot sd ngdn ngit cip cao nhu
Basic, C, Cobol, Fortran, Lisp, Prolog, Pascal va cac ngon ngir 1ap trinh hudng doi tuong
nhu C++, J++, ... Cac chuong trinh viét bang cac ngdn ngit nay thudng dugc dich sang
cap 3 hay 4 bang cac trinh bién dich (compiler).

Cap 5 CAp ngdn ngir huéng van dé

Dich (chuong trinh dich)
Cip 4 Cap ngon ngit hop dich

Dich (hop dich)
Cép 3 CAp hé diéu hanh

Dich 1 phan (hé diéu hanh)
Céap 2 Céap may quy udc

Thong dich (vi chuong trinh)
Céap 1 Cép vi lap trinh

Vi chuong trinh (phan cting)

Cap 0 Cép logic sb

Hinh 1.2. Cdc cdp trén mdy tinh so

Truong Pai hoc Su pham Ky thuat Vinh Long Trang 3
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1.1.3. Qua trinh phat trién ciia may nhiéu cap

Céac may tinh dau tién trong thip nién 40 chico2 cip: cAp may quy udc va cap logic
s0. Cac lap trinh vién phai lam viéc trén cap may quy udc va chuong trinh duoc thyc thi
trén cap logic sb. Trong thap nién 50, Wikes de Xuat y tuong thiét ké may tinh 3 cap.
May tinh nay c6 mot trinh thong dich cai dat san, khong thay ddi, c6 nhiém vu thuc thi
cac chuong trinh trong cdp may quy uéc. Nhu vay, phan cig chi thie thi cac vi chuong
trinh voi s6 1énh gidi han nén cac mach dién tir ciing don gian hon.

Trinh dich hop ngtr (assembler) va cac trinh bién dich cho ngén ngir cip cao
(compiler) phat trién vao nhitng ndm 50 tao diéu kién d& dang hon cho 14p trinh vién.
Tuy nhién, vao lic ndy, 1ap trinh vién phai tu diéu hanh may. Vao nhimng nam 60, viéc
tu dong hoa cong viéc diéu hanh bat dau duoc thyc hién. Mot chuong trinh goi 1 hé
diéu hanh (operating system) luén duoc luu trit bén trong may tinh. Lap trinh vién cung
cap cac thé diéu khién va chuong trinh, chung s& duoc doc va thuc thi bang hé diéu
hanh.

Trong nhiéu nam tiép theo, hé dleu hanh cang tr¢ nén phuce tap. Cac 1€nh, tién ich
va ddc trung moi duoc thém vao cAp may quy udc cho dén khi xuat hién mot cip mai.
Mot s 1énh cia cip méi nay glong nhu cap méay quy uwéc nhung mot sé 1énh lai hoan
toan khéc, nhat 1a cac 1énh xuét nhap. 'Vao nhing nam dau thap nién 60, cac nghién ciru
¢ dai hoc Dartmouth, MIT da phat trién cac hé diéu hanh cho pheép 1ap trinh vién co the
tac dong truc tiép 1én mdy tinh. Trong cac hé thong nay, thiét bi dau cubi tir xa dugc ndi
v6i may tinh trung tim qua cac dudng dién thoai. Mot 1ap trinh vién c6 thé g chuong
trinh va nhan két qua tra vé tirc thdi ¢ bat ctr noi nao c6 thiét bi dau cudi. Cac hé théng
nay goi 1a hé thong chia sé thoi gian (time-sharing system).

1.2. PHAN CUNG VA PHAN MEM

Céc chuong trinh viét bang ngdn ngit may (cip 1) duoc thuc thi truc tiép bang cac
mach dién tir cua may tinh, khong co trinh théng dich va bién dich nao can thi¢p vao.
Cac mach dién tir cung v61 bo nho va cac thanh phan xuat / nhap tao nén phan cing may
tinh. Phan cliimg bao gom cac mach tich hop, cac board mach in, cable, nguén cung cap,
bd nhd, thiét bi dau cudi, ...

Phan mém bao gdm céc giai thuat va cac biéu dién cia cac giai thuat nay goi 1a
chuong trinh. N6 chinh 1a tap hop céc 1énh tao thanh mdt chuong trinh, chir khong phai
la cac phuong tién vat Iy luu trir chiing.

Mot dang trung gian gilta phﬁn mém va phan cimg goi 1a phan déo (firmware). N6
chinh la thanh phan bao gdm phan mém dugc dit vao bén trong cac mach dién tir trong
qua trinh san xuét. Phan déo duoc dung khi chuong trinh khong thay d6i hay hiém khi
phai thay d6i nhu chwong trinh diéu khién dat trong ROM BIOS.

Mot thao tac bat ky thuc thi bﬁng phén mém c6 thé duoc gan truc tiép vao phﬁn
ciing va mot 1énh bat ky thue thi bing phan clng cling co thé dugc mé phong bang phan
mém. Quyét dinh dat mot s6 chirc nang vao phan mém va céc chirc nang khac vao phan
cing dya trén cdc yeu t6 gia thanh, toc do, do tin cay. Trén nhiéu may tinh dau tién,
phan cing va phan mém duoc phan biét rd rang. Phan cimg thuc hién vai 1énh don gian
nhu cdng va nhdy, cac thu tuc khac phai do 1ap trinh vién tu thiét ké. Sau do, mot sb
thao tac thudng xuyén thuc thi doi hoi cac nha thiét ké hudng dén yéu cau xay dung cac
mach dién tir thuc thi cac thao tic nay. Két qua 1a hinh thanh xu hudng di chuyén céc

Trang 4 Khoa Cong ngh¢ thong tin



TONG QUAN 1.3. Lich sir phdt trién ciia mdy tinh

thao tac theo hudng tur cap cao xudng cap thap hon. M6t s6 thao tac trude day duogc lap
trinh & cAp mdy quy udc, sau d6 duoc chuyén xubng thuc thi ¢ phan cing.

Tuy nhién, khi xuat hién thé hé may tinh dung vi lap trinh v thé hé mdy tinh nhiéu
cép, lai xuat hién xu hudng nguoc lai, nghia 1a di chuyén cac thao tac tir cip thap 1én
cAp cao hon. Vi du nhu 1énh cong s& duoc thyc hién tryc tiép bang phan cung ¢ cac may
trude kia. D61 v6i may tinh dwogc vi 1ap trinh hoa, 1énh cong cua cap may quy udc dugc
thong dich bang mdt vi chuong trinh chay trén cap thap nhat va dugc thuc thi bang mot
chudi cac budc nhd: tim 1énh, nap 1énh, xac dinh 1énh, dinh vi dit liéu, tim va nap dit
lidu tir bo nhd, thue thi phép cong va luu trir két qua.

Mot sO dac trung trudc day duoc lap trinh ¢ cap may quy udc, sau d6 dugc thuc
hién bang phan cung hay vi chuong trinh:

- Céc 1énh nhan, chia s6 nguyén.

- Céc lénh xtr Iy ddu chAm dong.

- Céc I¢nh goi thu tuc va quay vé tir 1énh goi thu tuc.

- Céc 1énh dém.

- Céc lénh quan 1y chudi ky tu.

- Céc d3c trung 1am ting tbc d9 tinh toan chudi: dinh dia chi chi s6 va dinh dia
chi gian ti€p.

- Cac déc trung cho phép chuong trinh di chuyén trong bo nhé sau khi da thuc
thi (cap phat lai b nho).

- Céc xung clock cho thu tuc dinh thoi.

- Céc ngat bao hiéu cho may tinh.

- Kha ning chuyén ddi qua trinh.

Nhu vay, ta thay ranh gidi gitra phan cimg va phan mém 13 khong nhét dinh va
thudong xuyén thay doi. Theo quan diém cua lap trinh vién, cach thtrc thuc thi mot 1énh
la khong quan trong, ngoai trur toc d6 thuc thi. Nhu vay, phan cliing clia nguoi nay co
thé 12 phan mém cia ngudi kia. Tt do dan dén y tuong thiét ké may tinh ¢ cau tric

(structured computer). D6 1a cau trac mot may tinh thanh mot chudi cac cap, 1ap trinh
vién lam vi€c trén cap n khong quan tam dén céc cap khéc.

1.3. LICH SU PHAT TRIEN CUA MAY TiNH
1.3.1. May tinh co khi

Nam 1942, nha khoa hoc Phap Blaise Pascal xay dung mdt may dau tién thuc hién
cong viéc tinh toan. Pay 1a thiét bi hoan toan bang co khi sir dung cac banh ring va cung
cap luc bang mot canh tay quay. N6 chi thuc hién duoc cac phép toan cong va trir. Sau
d6 30 nam, nha todn hoc Buc Baron Gottfried Wilherm von Leibniz xay dung mot may
co khi lam dugc phép nhan va chia.

Sau d6, giao su Charles Babbage da thiét ké va xay dung mdy sai phan (difference
engine). N6 dugc thiét ké dé chay mot giai thuat don: phwong phap sai phan hitu han st
dung cac da thirc va cling chi thuc hién cac phép todn cong va trur. Nam 1834, Babbage
thiét ké va xay duyng may phan tich (analytical engine). May phan tich c6 4 thanh phén:
b luu trir (bo nhd), bo tinh toan, thanh phan nhap (dau doc thé duc 18) va thanh phan

Truong Pai hoc Su pham Ky thuat Vinh Long Trang 5



TONG QUAN

xut (in va duc 13). B tinh toan c6 thé nhan céc toan hang tir bo luu trit, thuc hién phép
todn cdng, trur, nhan hay chia chiing va tra két qua vé bo luu trit.

Phat trién tiép theo cia mdy phan tich 1a may da niang. May doc Iénh tir cac thé duc
16 va thuc thi ching. Bang cach duc 16 mot chuong trinh khac trén thé nhap, may phan
tich c6 kha ning thyc hién cac tinh toan khac. Lap trinh vién mdy tinh dau tién 12 Ada
Lovelace di tao ra phdn mém cho may phan tich.

Vio nhirng nim 1930, Konrad Zuse xay dung mdt chudi cac may tinh toan ty dong
bing cach st dung cic relay tir. Sau d6, John Atanasoff va George Stibbitz da thiét ké
cac may tinh (calculator). May ctia Atanasoff sir dung sb nhi phan va c6 cac tu dién lam
cho bd nhé duge 1am tuoi theo chu ky. Tuy nhién, may nay bi that bai do cong nghé
phan cting khong twong xtmg véi y tuong thiét ké.

Niam 1944, Aiken hoan tat may tinh Mark 1, c6 tat ca 72 tu, mdi tir 23 sb thap phén
va c6 thoi gian mot chu ky 1a 6 gidy. Viéc nhap va xuat thuc hién bang cac bang gidy
duc 16.

1.3.2. May tinh dén dién tir - thé hé thir nhat

Nam 1943, may tinh sd dién tir dau tién trén thé gidi bat dau hoat dong, may
Colossus. Colossus do Alan Turing thiét ké nham thuc hién giai ma cac thong diép da
mi hoa trong chién tranh thé gidi th 2. Ciing trong nim 1943, Mauchley va Presper
Eckert bat dau tién hanh xdy dung may tinh ENIAC (Electronic Numerical Integrator
And Computer). ENIAC gom 1800 dén dién tir va 1500 ro le (relay), can nang 30 tan,
cong sudt tiéu thu 140 kWh. No c6 tit ca 20 thanh ghi, mdi thanh ghi c6 thé luu trit mot
s6 thap phén 10 chfr s6.

Hinh 1.3. Mt bang diéu khién ciia mdy tinh ENIAC

Sau d6, John von Neumann thiét ké may [AS dya co so trén mady EDVAC, 1a mdt
phién ban ning cao ctia ENIAC. May von Neumman c¢6 5 phan co ban: bo nhé, don vi
luan 1y s6 hoc (ALU — Arithmetich Logic Unit), don vi diéu khién chwong trinh, thiét bi
nhap va thiét bi xuat. Bo nhd co tat ca 4096 tir, mdi tir luu trir 40 bit. Mdi tir chira 2 1énh
20 bit hay mot sd nguyén c6 dau 39 bit. Mdi 1énh 20 bit gdm c6 8 bit xac dinh loai 1énh
va 12 bit xac dinh 1 trong 4096 tir nhé.

Vao cung thoi gian cia may IAS, cac nha nghién ciru & MIT ciing dang xay dung
may tinh Whirlwind 1. Ttr nhé ctia n6 dai 16 bit va thict ké dé dieu khién thoi gian thyc.
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B0 nho

ALU

Nhép
Pon vi
diéu khién
4 |  Xuit

Thanh ghi tich Iy

Hinh 1.4. May von Neumann
1.3.3. May tinh transistor — thé hé thir hai

Nam 1948, John Bardeen, Walter Brattain va William Shockley phat minh ra
transistor da 1am cudc cach mang trong linh vyc may tinh. May tinh transistor dau tién
dugc xay dung tai MIT, may TX-0 (Transistorized experimental computer 0), cé 16 bit
tuong tu nhu Whirlwind 1.

Nam 1961, may tinh PDP-1 xuét hién c6 4K tir 18 bit va khoang thoi gian mot chu
ky 1a 5 ps. Vai naim sau, PDP-8 ra doi ¢ 12 bit nhung gia thanh ré hon PDP-1 rat nhiéu
(16.000 USD so vé&i 120.000 USD). PDP-8 c6 mot d6i méi d6 1a hinh thanh mot bus
don goi 1a omnibus trong d6 bus 1a tip hop cac diy ndi song song dung dé két ndi cac
thanh phan cta may tinh.

Trong khi d6, IBM x4y dung mot phién ban ctia 709 bang transistor, d6 13 may tinh
7094 ¢6 thot gian mot chu ky 1a 2 ps va bd nhéd 32K tir 36 bit. Nam 1964, cong ty CDC
gidi thiéu may 6600 c6 toc dd nhanh hon 7094 do bén trong CPU ¢6 mot co ché song
song. CPU ¢6 vai don vi thuc hién phép cdng, cac don vi khac thuc hién phép nhan, chia
va tat ca chiung déu hoat dong song song. Véi mét cong viée, may co kha ning thuc thi
10 1énh dong thoi.

Thiét bi A1 1A 4 A x
CPU B nhé diu Thl‘et bi flhap/ .XAuat Nhap/,xuat
cudi dung bang giay khac

T T 0 T el

Hinh 1.5. Omnibus cua PDP-8
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1.3.4. May tinh IC — thé hé thit ba

Vi mach dugc phat minh cho phép dat vai chuc transistor trong mgt chip don. Viéc
nay giup cho cadc may tinh xay dung trén IC nho hon, nhanh hon va ré hon so véi cac
may tinh transistor. Luc nay, IBM giéi thiéu mot san pham don, may System 360, dugc
thiét ké dua trén cac vi mach. D6i méi quan trong trong 360 1a kha ning da 1ap trinh
(multiprogramming), c¢6 vai chuong trinh trong bd nhd dong thoi dé khi mot chuong
trinh dang chd xuat / nhap dir lidu thi chuong trinh khac c6 thé tinh toan. Mot dic trung
khac ctia 360 1 khong gian dia chi 16n (thoi diém lac d6), voi 224 byte nhé (16 MB).

1.3.5. May tinh c& nhan va VLSI — thé hé thi tw

Vao thap nién 80, vi mach VLSI (Very Large Scale Integrate) c6 kha nang chura vai
chuc ngan, vai tram ngan va vai tri€u transistor trén mot chip don da dugc ché tao. Su
phat trién ndy dan dén viéc san xut cac may tinh nho hon va nhanh hon. Do d6, gia ca
d3 giam xudng dén mirc mot ca nhan c6 thé s¢ hiru mot may tinh. Cac may tinh trong
thé hé nay co thé chia thanh 5 loai: may tinh ca nhan, may tinh mini, siéu may tinh mini,
mainframe, siéu may tinh.

Hinh 1.7. Siéu may tinh IBM Blue Gene/P (2007)
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