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Chwong 1 KHAI NIEM VE HE THONG MAY TINH

1.1. Lich sir phat trién ciia may tinh dién tir

Lich sir may tinh dién tir gan lién v6i chang duong phat trién ciia IBM-PC. Do d6 ta
c6 thé tom tit qua trinh phat trién ctia may tinh dién tir nhu sau:

1979-1980: IBM cho ra doi may Datamaster dung vi xtr Iy 16 bit 8086 cua Intel

1980: Dua ra khai niém: Personal Computer (PC). Chiéc IBM-PC dau tién dung vi
xtr ly 8bit 8085 cua Intel.

1981-1982: Du Intel c¢6 vi xur Iy 16bit nhung gia thanh con cao, Pé dap ung thi
trudng may ré tién, Intel dwa ra vi xtr Iy 8 bit 8088 ma trong no 14 vi mach 16bit 8086.

1984: Khi vi xtr Iy 16bit da quen thudc thi truong, Intel dua ra vi xtr 1y 80286, 1a vi
xtr ly 16bit hoan thién, c6 thém 4bit bus dia chi, quan ly 16MB b0 nhd.

1987: Thé hé PC méi ra doi véi vi xur Iy 80386. Bit dau tir ddy IBM cong khai ciu
tao may va ndi dung chuong trinh hé diéu hanh vao ra co s (BIOS), diéu nay giup cac
hang khéc c6 thé san xuat cic may tinh tuong thich va cdc ban mach cam tuwong thich
khién cdu tric IBM-PC tré thanh mot cdu trac chuan cong nghiép.

1990: 80486 ra doi véi nhiéu chire nang hon, cu thé 13 8 Kbyte bd nhé dém ma 1énh
(code cache) va mot bd déng xtr 1y todn hoc. Tan sb lam viée dic trung cia may vi
tinh trong thoi ky nay la 66MHz.

1993: Vi xtr Iy Pentium dau tién ra doi mé ra mot ky nguyén mai véi 64bit bus dir
liéu, 32bit bus dia chi, 8KB bd dém dir liéu, 8KB bo dém ma 1énh. Bo déng xu ly toan
hoc ctia Pentium 1am viéc nhanh gap 10 1an so v6i 80486. Khi niy cic nha san xuat
phan cimg 16n thoa thuidn mot chudn khe cdm moi PCI-bus (Peripheral Components
Interconnect), va do d6 ban mach chinh may vi tinh ca nhan chi con lai vai vi mach, tat
ca cac vi mach ngoai vi cla céu trac IBM-PC cling nhu vi mach diéu khién PCI duogc
tich hop vao mét vi mach duy nhét, co tén la PClI-chipset.

1995: Khéd nang da mdi truong (multimedia) cia may vi tinh c4 nhan cang ngay
cang hoan thién khi Pentium MMX , Pentium Pro, Pentium II lan luot ra doi. Tan s6
déng hd cao nhat 300 MHz. Mot chudn giao dién ngoai vi maéi ra doi tur su thoa thuan
tir nhiéu hang 16n 13 bus tuan tu da dang USB (Universal Serial Bus).

T nam 2000: Mot cau triic vi xir 1y 64 bit ra doi. Intel cho ra doi nhidu vi mach
téng hop thich hop véi vi xir 1y cta chinh hing. Chipset dam nhiém hau hét cac chuc
ning didu khién trén may va c6 bo diéu khién hién thi ciy & bén trong. Thi trudng
may tinh ca nhan ciing nhu thi trudng vi xir Iy va vi mach tong hop duge chia thanh
nhiéu phan dap ung nhu cau da dang trong x4 hoi.

1.2. Khai niém hé théng may tinh



May tinh (computer) 1a thiét bj dién tir thuc hién céng viéc nhan thong tin vao, xir
ly thong tin theo chwong trinh nhd sin bén trong bd nhé mdy tinh sau d6 cho két qua

thong tin dau ra.

Hép may PC

Ban phim ¢
) ;c?huét

Hinh 1.1 H¢ thong mdy tinh dién hinh

Chuwong trinh (program) 1a diy cac 1énh nam trong bd nhd dé yéu ciu may tinh
thue hién cong viéc cu thé. Nhu vay, mot may tinh bat ky déu 1am viéc theo chuong
trinh.

Phién citng (hardware) bao gdm cac ddi twong hitu hinh nhu cac vi mach (IC), cac
bang mach in, cap ndi, ngudn dién, bd nhd, may doc bia...

Phéin mém (software) bao gém cac thuat toan va cac biéu dién cho may tinh cua
ching, d6 chinh 1a cac chuong trinh (program). Cai co ban nhat ciia phan mém 1a tap
céc chi thi tao nén chuong trinh chtr khéng phai 1a méi truong vat 1y duoc str dung dé
ghi chuong trinh. Vi du hé diéu hanh DOS, Window, Unix ...

Phén sun 13 trung gian giita phan cting va phin mém, hay néi cach khac, phan sun
chinh 13 phan mém dugc nhing vao cac phan cing trong qué trinh ché tao cac phan
ctmg ndy. Phan sun duoc sir dung ddi véi cac chwong trinh hiém khi hodc khong bao
gid can thay dbi hay trong truong hop cic chuong trinh khong duoc phép bi mét khi
tat dién.

Hinh sau mé t4 mo6 hinh phan 16p cliia may tinh s& gitp ban doc hiéu hon vé cac

khai niém co ban néu trén.
(End User)

Cac chwong trinh &Png dung
(Application Programs)

MNgwéi 1&p trinh
(Programmer)

gureri thidt ké HEH
(OS Designer)

Cac phéan mém trung gian (Utilities)

Heé giéu hanh (Operating Systemn)

Phan cirng (Computer Hardware)

Hinh 1.2 M6 hinh phdn lop ciia may tinh



1.3. Céu triic co ban ciia h¢ thong may tinh

Céc phan chinh ctia may tinh co ban 1a mot don vi xtr 1y trung tim (hodc thuong goi
1a b vi xtr Iy), b0 nhd va cac mach vao ra. Cac phén tir 46 duoc ndi voi nhau qua
duong bus chinh: bus dja chi, bus diéu khién va bus dir liéu. Hinh 1.3 mé ta mot hé
thong co ban. Cac cac thiét bi ngoai vi nhu ban phim, man hinh, 6 dia, c6 thé ndi truc

tiép vdi cac bus: dir liéu, dia chi va diéu khién, hodc ghép véi cac mach vao ra.

Bus dilieu
. CPU hoic B6 nhd (
en I/ 5
Busﬁiéﬂ processor ROM)
Bus dia chi

Hinh 1.3 So db ciu triic mot hé théng mdy tinh don giin

Khéi xiv li trung tém CPU (Central Processing Unit): dung dé thu thap va cho chay
cac lénh. Bén trong CPU gém cdc mach diéu khién logic, mach tinh sb hoc va logic,..
Néu CPU duge xdy dung trén mot hodc vai vi mach, thuong dugc dong trong mot
chip, thi n6 duoc goi 1a bg vi xur li pP (microprocessor). Mot may tinh dung uP lam bo
xur li thi dugc goi la may vi tinh (microcomputer) hay may tinh ca nhan PC (Personal
Computer).

B§ nho: dung dé luu trix cac 1énh va dit liéu cho bo xir 1i. N6 bao gém hai loai: bo
nhé trong (duoc tao boi cac vi mach nhé ban dan) va bd nhd ngoai (dugc tao boi cac
moi truong nhé khac nhu dia tir, dia quang). B nhé thuong dugc chia thanh tirng 6
nhd nho nhu tir hay byte (1 byte=8 bit, 1 tir=2 byte). Mdi 6 nhé d6 ciing nhu mot thiét
bi vao/ra dugc gan cho mot dia chi (address) dé CPU c6 thé dinh vi khi can doc hay
viét dit lidu 1én no.

Cdc thiét bi ngogi vi: gdm céc thiét bj vao/ra (I/O: input/output) dung dé nhap hoic
xuat cac dir liéu. Ban phim, chudt, may quét,...thudc loai thiét bi vao. Man hinh, may
in,...thudc loai thiét bi ra.Cac 6 dia & bd nhé ngoai c6 thé duoc coi vira 1a thiét bi vao
vira 1a thiét bi ra. Cac thiét bi ngoai vi nay lién hé v6i CPU qua cac mach ghép ndi
vao/ra (/O interface).Mach nay cho phép ndi hai bd phan doc 1ap nham 1am cho chung
c6 thé twong hop va thong tin duoc véi nhau.

Bus hé thong: 1a mot tap hop cac duong ddy ma qua d6 CPU c6 thé lién két véi cac
bd phan khéc.



1.4. Biéu dién thong tin trong may tinh dién tir

1.4.1. Cic hé dém

Trong cudc song hang ngay chiing ta thuong ding cac hé co s6 10 dé biéu dién cac
gia tri s6. Tuy nhién d6i v6i may tinh lai khac, do may tinh duoc cu tao tir cic mach
dién tir va cac mach nay chi c6 hai c6 hai trang thai c6 dién va khong cé dién. Do do
dé bidu dién mot gia tri s6 trong may tinh nguoi ta sit dung hé dém co s hai hay hé
dém nhi phan (Binary). Trong hé dém nay chi ton tai hai chit s6 1 va 0 tuong tng véi
hai trang thai c6 dién va khong c6 dién cua cac mach dién tur.

Néu dung hé co s6 hai dé biéu dién céac s co gia tri 16n s€ gap bét tién la sé hé hai
thu duoc qua dai, thi du: 55=110111 hay 253 =11111101.

Do d6, dé viét két qua bidu dién céac sb cho gon lai ngudi ta sir dung cac cac hé dém
khac nhu hé co s 16 (thap luc phan hay hexa) va hé co sé 8 (bat phan). Bang sau day
trinh bay mot s hé dém co ban:

Bang 1.1 Cac h¢ dém co ban

oz Co S6 ky sb va ky Dang ky s6 va ky
Cac hé dém A
) tw tuw
Nhi phan
: 2 2 0,1
(Binary)
Bat phan (Octal) 8 8 0,1,2,3,4,5,6,7
Thap phan
_ 10 10 0,1,2,3,4,5,6,7,8,9
(Decimal)
Thap luc phan 16 16 0,1,2,3,4,5,6,7,8,9
(Hexadecimal) A,B,C,D,E,F

1.4.2. Chuyén dbi tir hé thap phén sang cdc hé khdc

1.4.2.1. Chuyén déi tir hé thap phdn sang hé nhi phan

Quy tic: Dé thyuc hién viée ddi tir hé thap phan sang nhi phan, ta 4p dung phuong
phap chia lap nhu sau: Liy s6 thap phan chia cho co sb dé thu duoc mot thuong s va
sb6 du. Sb du duoc ghi lai ¢é 1am mot thanh td cta s nhi phan. Sau do, $6 thuong lai
dugc chia cho co sb mot 1an nita dé co thuong sb thir 2 va s6 du tha 2. SO du thir hai 1a
con sb nhi phan thir hai. Qua trinh tiép dién cho dén khi sé thuong bang 0. Sau do6 viét
céc sb du theo chidu tir phép chia cubi cung dén phép chia dau tién.

Thi du: Chuyén sb 25 trong hé 10 sang hé nhi phén:
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I 122
0 6 | 2
0 3 |2
11&
I 0

Két qua 1a: (25), = (11001),

Ngoai ra, can xét &én quy tic chuyén d6i tir mot sé thap phéan sang sé nhi phan nhu
sau: LAy s& can ddi nhan véi 2, tich gdm phan nguyén va phan 1é. L4y phan 1é nhan
tiép v6i 2 cho dén khi nao tich thu duoc bang 1 thi dimg lai. Chon riéng phan nguyén
clia céc tich thu dugc va viét theo thir tu tir phép nhan dau tién dén phép nhan cubi

cung. Thi du: chuyén s6 thap phan 0.125 sang hé nhi phan

0.125x2=0.25
025 x2=0.50  =>(0.125),p= (0.001),
0.50 x2=1.0

1.4.2.2. Chuyén déi tir hé thap phdn sang hé bdt phan

Quy tic: Quy tic chuyén doi tir hé thap phan sang hé bat phan ciing thuc hién
tuong tu nhu véi hé nhi phan. Ta ciing thue hién phép chia sé thap phan cho co s (co
s6 8) duoc thuwong va sé du. SO du sé& 1a thanh phan cta sd bat phan. Tiép tuc lay
thwong chia cho co sb va thuc hién cho t6i khi nao thuwong bang 0. S6 bat phan s& 1a
tap day cac sb du duoc viét theo chiéu tir phép chia cudi dén phép chia dau.

Thi du: chuyén sb 25 sang hé bat phan:

25 \_\_
i p

Két qua: (25)10 = (31)s
1.4.2.3. Chuyén déi tir hé thap phdn sang hé thdp luc phan
Quy tic: Viéc chuyén tir hé thip phan sang hé hexa (16) ciing dugc thuc hién
hoan toan twong ty nhu quy tac chuyén tir hé thap phan sang hé bat phan va nhi phan.
Tic 14 ta ciing thuc hién cac phép chia lién tiép sé thap phan d6 va thuong cua né cho
co sd 16 cho dén khi thuong bang 0. Va két qua hé 16 1a day sb du duoc viét nguoc tir
phép chia cudi dén phép chia dau.
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Tuy nhién, can luu ¥ ring trong phép chia cho 16, cac s6 du 1a tir 0 dén 15. Pé
thun tién biéu dién, tr s6 10 dén 15 s& duoc thay bé“mg cac ky tu chir céi tir a dén f
(hoic A dén F).

Thi du: Chuyén s6 45 sang hé Hexa:

45 | 16

D <=13 2 |16
‘\2 0

Két qua: (45);0 = (2D);6
1.4.3. Chuyén tir h¢ nhi phin sang cdc hé khdc
1.4.3.1. Chuyén tir hé nhi phdn sang hé thdp phan
Dé chuyén tir hé nhi phan sang thap phan ta tinh tong céc tich sd giita cac hé s6 voi
cac trong s6 2! tai tung vi tri thu 1.
Thi du:
(1101),=1.2°+12°+0.2' +1.2°
=8+4+0+1=(13)
(10110.11),=12"+02° + 1.2*+1.2' +0.2° + 1.2 + 1.27
=16+0 +4+2+0+0,5+0,25=(22,75)1
1.4.3.2. Chuyén tir hé nhi phdn sang hé bat phin
Dé chuyén tir hé nhi phan sang hé bat phan, ta nhom tirng nhoém 3 bit, bat dau tir
phai sang trai. Sau d6 tinh gia tri cta timg nhom d6 (cho gia tri tir 0 dén 7),ghi cac gia
trj 1ién nhau theo trinh ty cii, ta s& c6 gia tri bat phan twong tmg.
Thi du:
H¢ nhi phan: 11001 101 011
H¢ bat phan: 31 53
=> (11001101011), = (3153)g
1.4.3.3. Chuyén tir hé nhi phdn sang hé hexa
pé chuyén tor h¢ nhi phan sang h¢ hexa, ta ciing thyc hién nhom cac bit thanh céc
nhom 4 bit, bit dau tir phai sang trai. Tinh gia tri cua timg nhom bit d6 (cho gia tri tir 0
dén 15), ghi cac gia tri lan lugt theo tht tu cii ta duge sb hexa tuong Ung.
Thi du:
H¢ nhi phan: 110 1001 1101 0000
H¢ Hexa: 6 9 D O
=>(110100111010000), = (69D0)
1.4.4. Chuyén tir h¢ bt phan va hexa sang hé th@p phén va nhi phin
1.4.4.1. Chuyén tir hé bat phén va hé hexa sang hé thip phin
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Quy tic dé chuyén tir hé bat phan va hé hexa sang hé thap phan 14 twong tu nhau
va tuong tu véi quy tic chuyén tir hé nhi phan sang hé thap phan. Gia tri thap phan s&
la téng clia céc tich sd gitra cac hé¢ s vai trong s6 8! (vo1 hé bat phan) hodc 16' (voi hé
hexa) ing véi tirng vi tri thu 1.
Thi du:
(407)3=4.8*+0.8' +7. 8§
=256+0+7
=(263)10
(4CA0);6 =4. 16"+ 12. 16>+ 10. 16' + 0. 16°
=16384 + 3072 + 160+ 0
=19616
1.4.4.2. Chuyén tir hé bat phén va hexa sang hé nhi phdn
Quy tic chuyén tir hé bat phan va hé hexa sang hé nhi phan don gian 1a cach tinh
nguoc lai so véi cach chuyén tor hé nhi phan sang hai hé nay. Tuc la léy tung chir )
trong s bat phan (hodc s6 hexa) chuyén sang gia tri nhi phan tuong tng 1a mot nhém

3 bit (hodc nhom 4 bit). Giit nguyén thir tw cac chit sd, ta duwoc gid tri sé nhi phin

tuong ung.
Thi du:
(407)s = (100 000 111),
= (100000111),
(20A),6= (0010 0000 1010),
=(1000001010),

1.5. Céc phép tinh s6 hoc trén h¢ nhi phan

Phép tinh s6 hoc dung trong hé nhi phan ciing tuong tw nhu cac phép tinh duge ap
dung trong cac hé khac. Cac phép cong, trir, nhan va chia cling dugc 4p dung véi cac
gi tri s6 nhi phan.

1.5.1. Phép cong

Phép tinh don gian nhét trong hé nhi phan 1a tinh céng. Cong hai don vi trong hé
nhi phan dugc lam nhu sau:

0+0=0
0+1=1
1+0=1

1 +1=10 (nhd 1 1én hang thir 2)
Cong hai s6 "1" v6i nhau tao nén gia tri "10", tuong duong véi gia tri 2 trong hé
thap phan. S6 “1” s& duoc nhé vao phép cong cua cac bit lién ké bén trai.
Thi du: thye hién phép cong:
11001011

13



+ 1011101
= 100101000
Tuong tu, néu ta cong 3 bit “1” v6i nhau ta s& duoc gia tri 1a “11” va sé mot cd
trong s6 cao hon(phia bén trai) s& dugc nhé vao phép cong cia cac bit tiép theo.
1.5.2. Phép tru
Phép tinh trir theo quy tic tuong ty nhu phép cong:

0-0=0
0—1=-1 (mugn)
1-0=1
1-1=0
Phép trir thuc chat ciing 1a phép cong vi mot sd am cua s6 do.
Thi du:
11011010
- 1001110
=10001100
Phép toan trén twong duong vai phép toan trong h¢ thap phan
218 -78 = 140

Ta c6 thé hiéu phép toan trén 13 phép cong:
218 + (-78) =140

Viéc biéu dién mot sd 4m trong may tinh duoc thuc hién boi phuwong phap bu 2.
Theo phuong phap nay, bit cuc trai (1 bit ndm bén trai cung cua byte) dugc st dung
1am bit d4u (sign bit - 12 bit tuong trung cho dau cua sd) véi quy ude: néu bit dau 1a 0
thi s 1a s6 duwong, con néu no 1a 1 thi sé 1a s6 am. Ngoai bit diu ndy ra, cac bit con lai
dugc dung dé diéu dién d6 16n cua sb.

Quy tdc biéu dién sé nguyén am theo phwong phdp bii 2 nhw sau:

e Biéu dién phan nguyén duong dudi dang nhi phan.

e Dao tit ca cac bit nhan duoc trong budc 1

e Cong thém 1 vao két qua ciia budc 2

e Bit ngoai cung bén trai 14 bit 1 (bit dau cta sé 4m)

Thi dy: Biéu dién s6 -7 theo phuong phap bu 2

Budc 1: Biéu dién sb 7 duéi dang nhi phan: 0000 0111

Budc 2: Déo tét ca cac bit trong diy bit trén: 1111 1000

Budc 3: Cong thém 1 vao két qua cua bude 2:1111 1001.

Nhu vay két qua biéu dién sb -7 trong may tinh la: 1111 1001,
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Nhu vy, trong thi du vé phép trir 218 cho 78, ta c6 thé biéu dién sb -78 theo
phuong phéap bu 2, sau d6 thuc hién phép cong 218 (dang nhi phan) vai -78(dang nhi
phan).

Tuy nhién, can luu ¥ rang khi thuc hién phép tinh cong véi sé 4m biéu dién theo
phuong phap bu 2, ta thuc hién nhu phép cdng nhi phén binh thuong nhung trong
truomg hop khi da thuc hién phép cong dén bit cuc trai ma van phat sinh bit nhé thi ta
bo bit nhé nay di.

Quay lai thi du phép trir trén, ta biéu dién s6 -78 theo phuong phéap bu 2:

Budc 1: (78);0= (0100 1110),

Budc 2: dao bit: 1011 0001
Budc 3: Cong thém 1: 1011 0010

Nhu vay s6 -78 c6 dang nhi phan 1a: 1011 0010. Gio ta s& thyc hién phép cong nhi

phan ctia s6 218 va -78:
11011010
- 10110010

= 10001100 (Pa bo bit nhé ngoai cung bén trai)

1.5.3. Phép nhan

Phép tinh nhan trong hé nhi phén cling tuong tu nhu phuong phép lam trong hé thap
phan.

Thi du:

10011 =(19)y0
x 101 =510
10011
+ 00000
+ 10011
=1011111 =(95)

1.5.4. Phép chia

Phép chia nhi phan cling twong tu nhu phép chia thap phan:

Thi du:

110010 [101
- 101 1010
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