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Cac hé thong s

~ ' Heé thdng sd theo phép cong

— MOi ky s6 co gia tri doc 1ap khong 18 thudc vi tri ciia ky sd.
— Gia tri ctia con s6 dugc tinh bang cach cong/ trir gia trj timg

— Vidu 1: Hé thong s6 Hy lap va La ma

ky so.

ORI N LW -

i
A
i

i

10 a

20 aa
S0

80 rFrAAA
100 H

300 HHH

500 ™
700 ™HH

1000 X
2000 XX
S000
6000 X
10,000 M
20,000 MM
50,000
60,000 ™M

I

I
1
IV
V
VI
X
Xl
XVI

20
25
29
50
75
100
500
1000

XX
XXV
XIX

LXXV

M




I V1
IT VII

v i x| Cac hé thdng sé
A4 X -
* Viduvé sdo Lama
1. XXXVI
2. XL
3. XVII
4. DCCLVI
5. MCMLXIX

» Nhuoc diém
— Kho biéu dién va tinh tdéan vai cac so 16n
— Can nhiéu ky s6 dé biéu dién cac so 16n
— Khong c6 s6 khong va s6 Am
— Khong nhat quan vé quy tic. VD s6 49 biéu dién bang
IL (50-1) hay XLIX (40+9)?



Cac hé thdong so

« Hé thong so theo phép cong (tiép)
— Vidu 2: H¢ A1 cap co dai
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Cac hé thong s

» Hé thong so theo vi tri
— MOi vi tri s6 c6 gia tri khac nhau tuy theo co sO
— Vi du: H¢ thap phan

6 3 8

— Vi du: H¢ nhi1 thap phan Mayan

; .Z. .;: .:l“ 5 6 7 S 9
twenties Units _

e . 2X20 + 7 = 47
e = 18x20 + 5 = 365




Cac hé thong s

» Hé thong so theo vi tri (tiep)
— Vi du: Hé thong luc thap phan Babylon
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Cac hé thong s

« H¢ thong so theo vi tri (tiép)

— Tinh gia tri s,(‘): dua theo CO”S(A’) va bélg lﬁ}: thfl’il theo vj tri so.
Dung n ky so trong hé co s6 B co6 thé biéu dien B" gi4 tr1
khac nhau

— Vi du: hé thap phan véi co s6 B=10

e 123,45=1x10% + 2x10% + 3x10° + 4x101+ 5x10-2
— Tong quat: Mot so & hé co s6 B gom n..-m ky so:
1318081+ A. (1)

Puoc tinh gi4 tr1 theo bi€u thirc:

_Zm:ai.B‘



Cac hé thong s

* H¢ thap phan (decimal)
— Gom 10 ky s6: 0,1,2,3.4,5,6,7,8,9
— Pugc st dung rong rii trong doi song hang ngay
— Khong phu hgp vo1 may tinh
* H¢ nhi phan (binary)
— Gom 2 ky s6: 0 va 1
— Moi ky so dugc goi 1a bit (binary digit), don vi thong
tin nho nhat
— Céac boi s6 : Byte (B), KB, MB, GB, TB, PB, EB, ...
— Thich hgp vo1 may tinh
— Kho st dung d6i vdi con nguoi



Cac hé thong s

* H¢ bat phan (octal)
— Gom 8 ky s6: 0,1,2,3,4,5,6,7
— La 1 dang viét gon cta s nhi phan (8=23)
— Sur dung nhiéu trong may tinh va lap trinh trudc day
» H¢ thap luc phan (hexa-decimal)
— Gom 16ky s6:0,1,2,3,4,5,6,7,8,9, A,B,C,D, E
va F
— La 1 dang viét gon cua s6 nhi phan (16=24)

— Hién dang st dung rOng rai trong may tinh va lap trinh



, n A A
Cac hé théng so6
0 0 0

* Do1 0

chicu 1 1 1 1
N . 2 10 2 2
giua cac 3 11 3 3
hé th@ng 4 100 4 4
A 5 101 5 5
50 6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E

15 1111 17 F n



Cac hé thong s

» Qui tac chuyén doi gitra cac hé thong so
— Poi tir s6 hé bat ky sang hé thap phan: ap dung biéu thirc

_m )

E a. .B'

I=n
— Vi du 1: Do s0 nhi phan 1101001.1011 5 sang thap phan
1101001.1011x =

6543210-1-2-3-4
:26+25+23+20+2-1+2-3+2-4

=64 +32+8+1+05+0.125 + 0.0625
= 105.6875 1,



Cac hé thong s

* Qui tac chuyén do1 gitra cac hé thong so (ti€p)
— Vi du 2: Doi céc so sau ra thap phan
* 264.364
* CAFE.85
— Poi tir hé thap phan sang hé bat ky:
e Qui tac 1: D6i phan nguyén riéng va doi phan thap phan
(1€) riéng sau do ghep lai
* Qui tic 2: Boi sé nguyén hé thap phén sang hé¢ B bang
cach chia lién tlep SO can do6i cho B va gitr lai SO du cho

den khi thuong s6 bang khong. S6 can tim 1 cac s6 du
viét theo chiéu nguoc lai




Cac hé thong s

e Qui tac chuyén doi gitta cac hé thong so (tiep)
— Poi tir hé thap phan sang hé bat k}‘f’
* Qui tdc 3: £)01 phan thap phan sang s6 hé B bang cach
nhan lién tiép phan thap phan cho B va giit lai phan
nguyén cho dén khi tich s6 bang 0 (hoac da du do chinh

xac). SO can tim 1a cac ky s6 nguyén viét theo chiéu
thuan

— Vi du d6i 105.6875 ;) ra s0 nhj phan
* P61 phan nguyén 105 ra nhi phan
« P6i phan thap phan 0.6875 ra nhi phan
« Ghép két qua lai




Cac hé thong s

* Qui tac chuyén do1 gitra cac hé thong so (tiép)
— Vidu
* Doi 1054y ra nhi phan

105:2 =52 du 1
52:2=26du0
26:2=13du 0
13:2= 6dul
6:2= 3du0
3:2= 1dul
1:2= Odul

K&t qua: 105 = 1101001,
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Cac hé thong s

e Qui tac chuyén doi giita cac hé thong so (tiep)
—Vidu
* Doi 0.687544) ra nhi phan
0.6875 x 2 =1.375 phan nguyén =1
0.375 x2=0.75 phannguyén=0
0.75 x2=15 phannguyén=1
05 x2=10 phannguyén=1
» Két qua : 0.6875;5= 0.1011,,
— Ghép lai: 1056875, = 1101001.1011,,,



Cac hé thong s

* Qui tac chuyén do1 gitra cac he thong so (ti€p)
— Pébi tir hé nhi phan sang h¢ bat phan va nguoc lai
* Qui tac: ghép 3 k¥ s6 nhi phan d6i ra 1 ky s6 bat phan (hoic
nguoc lai).
— P6i tir hé nhi phan sang h¢ thap luc phan va nguoc lai
» Qui tac: ghép 4 ky s6 nhi phan d6i ra 1 ky s6 thap luc phan
(hoac ngugc lai).
— Vi du:
+ B3 = 1011 0011,,,
+ 10110 011, = 263
— Doi giita bat phan sang thap luc phan va nguoc lai
e Qui tac: Poi sang 1 hé trung gian (thudng 1a nhi phan nhu vi
du trén)




Bieu dién s6 nguyén

» S6 nguyén khong dau
— Nguyén tac tong quat: Dung n bit biéu dién so6
nguyén khong dau A:

a, 1A, ...28,3,d,
— (314 tr1 cua A duoc tinh nhu biéu thire sau:

Aziai.zi

— Dai biéu dién cua A: tir 0 dén 271

18



Biéu dién s nguyén

¢ SO nguyén khong dau (tiép)
— Vi du 1. Biéu dién cac s6 nguyén khong dau sau
day bang 8-bit: A=41; B = 150
— (31az1:
e A=41=32+8+1=2°+2%+20
41 = 0010 1001
e B=150=128+16+4+2=2"+24+22+21
150 = 1001 0110



Biéu dién s nguyén

¢ S6 nguyén khong dau (tiép)
— Vi du 2. Cho céc s6 nguyén khong dau M, N duoc
biéu dién bang 8-bit nhu sau:
« M =0001 0010
« N=1011 1001
Xac dinh gia tr1 cua ching ?
* Giai:
—~M=00010010=24+21=16+2=18
—N=10111001=2"+25+ 24+ 23+ 20
=128+32+16+8+1=185



Biéu dién s nguyén

» S6 nguyén khong dau (tiép)
— V61 n =8 bit
0000 0000 =0
0000 0001 =1

0000 0010 =2
0000 0011 =3

1111 1111 = 255 Biéu dién duoc cac g1a tri tur O dén 255
_Cha ¥
1111 1111
+ 0000 0001
10000 0000 Vay:255+1=07
=>» do tran nhé ra ngoai




Biéu dién s nguyén

» SO nguyén khong dau (tiép)

— Truc s6 hoc véi n = 8 bit

PERE A
Truc s6 hoc may tinh: ., 25 o 1 )
3
— V&1 n=16 bit
» Dai bicu dién
0 dén 65.535 (0 — 216-1) /

— V6i n=32 bit : 0 dén 232-1 -~
— V&i n=64 bit : 0 dén 264-1



Biéu dién s nguyén

Thap Nhi Thap Nhi
phan phan phan phan

» SO nguyén co6 dau
— Qui tac 1: Dung 1 bit
cao nhat 1am bit dau cac

0000 1000
b1t con lai biéu dién nhu
+1 0001 -1 1001
s0 khong dau
o ) +2 0010 -2 1010
e Bit dau =0 : so0 duong
o L +3 0011 -3 1011
e Bitdau=1 :s0 am
’ A +4 0100 -4 1100
—Vidu SO,4 bit 5 0101 5 1101
* 1 bit d%lu +6 0110 -6 1110
* 3 bit sO nguyén +7 0111 -7 1111

e Dai biéu dién -7 ... +7 23



Biéu dién s nguyén

* SO nguyén co dau (tiép)
— Nhuoc diém
» Ton tai 2 s6 0: +0 va -0
e Két qua tinh toéan khong chinh xac
* Vidu : tinh (+4) + (-2)
+4 0100
-2 1010
+2 1110 (-6) = két quara -6 cht khong phai +2
— Cach khac phuc: Dung so bu 2




Biéu dién s nguyén

* SO nguyén co dau (tiép)
— Qui tac 2: Dung so bu 2 (two’s-complement) dé
bicu dién s6 am.

« [SObU2]=[SObul]+1

« S6 bu 1 tinh bang cach ddo cacbit 1 3 0va0 > 1

e Vi du tim s6 bu 2 cua +2
— S0 +2 : 0010
— SO bu 1 : 1101 (dao cac bit)
— Congthém1l:. + 1
—Sébu2  : 1110




Biéu dién s nguyén

SO nguyén co dau (tiep)

Thap Nhi Thap Nhi
— Vi du bang s6 4 bit dung s6 phaﬂ phan | phan | phan

bu 2 cho s6 am 0000

— Két qua: | #0001 -1 1111
» Chicon 156 +0 +2 0010 -2 1110
Blawwzthmn o 3o

« Két qua tinh toan chinh xac. +4 0100 4 1100

* Vidu: tinh lai (+4) + (-2) 5 0101 -5 1011

+4 0100 +6 0110 -6 1010

-2 1110 +7 0111 -7 1001

+2 10010 (+2) ) ) 3 1000

(bd qua bit tran sd) 26



Biéu dién s nguyén

* SO nguyén co dau (tiép)
— Vi du biéu dién cac s6 nguyén c6 dau sau day bang 8-bit:

A=+58 ;B =-80

— @Giar:
A =+58 = 0011 1010(2)
B =-80

Ta c6: + 80 = 0101 0000
SO bumot= 1010 1111
+1
S6buhai = 1011 0000
Vay: B = -80 = 1011 0000,




Biéu dién s nguyén

S6 nguyén c6 dau (tiép)
— Truc s6 hoc s6 nguyén c6 dau voi n = 8 bit
* Dai biéu dién 128 240 1 +127
128 ... +127 |
— V61 n=16 bit
e -32768 ... + 32767
— V&in=32 bit : -231 ., +231-1
— Vi n=64 bit : -27°3 .., +2%-1
— Nhuoc diém: khong thé chira s6 428 #127
16n hon dai gidi han (tran so)

Truc s6 hoc may tinh:




-

Biéu dién s nguyén

» S6 nguyén c6 dau (tiép)

Pé tranh viéc 2 nira truc so
khong lién tuc nhau va kho so
sanh so nao lén hon = can
sap xép lai
Ma thura 2"-1
— Cong thém 2"-1 vao bang g1a tri
theo s6 bu 2, n=sd bit phan so
— Kl}ac phuc duoc cac nhugc
diém trén
— Khong can biéu dién dau cho so
am
Vi du bang ma thua 7 cho
truong hop so 3 bit

Value Unbiased Biased
+8 — 1111
+7 0111 1110
+6 0110 1101
+5 0101 1100
+4 0100 1011
+3 0011 1010
+2 0010 1001
+1 0001 1000

0 0000 0111
-1 1M 0110
-2 1110 0101
-3 1101 0100
-4 1100 0011
-5 1011 0010
-6 1010 0001
-7 1001 0000
-8 1000 —

29



Biéu dién s nguyén

» So sanh cac dang so6 nguyén 4 bit

Unsigned Binary Signed

representation | pattern | magnitude | Excess-7 | 1’s Complement | 2°s Complement
0 0000 0 —7 0 0
1 0001 1 —6 1 1
2 0010 2 -5 2 2
3 0011 3 —4 3 3
4 0100 4 -3 4 4
5 0101 5 -2 5 5
6 0110 6 -1 6 6
7 0111 7 0 7 7
8 1000 -0 1 -7 —8
9 1001 —1 2 -6 -7
10 1010 -2 3 -5 —6
11 1011 -3 4 —4 -5
12 1100 —4 5 —3 —4
13 1101 —5 6 -2 -3
14 1110 —0 7 —1 —2
15 1111 —7 8 -0 —1




Biéu dién s nguyén

» SO BCD (Binary Code Decimal)

— SO nhi phan c¢6 nhuoc diém kho biéu dién chinh xac
doi voi so rat 1on hoac rat nho.

— Trong 1 s6 trudng hop doi hoi tinh téan chinh xac ting
ky so (vi dung trong tai chanh, ngan hang,...)

— Qui tic : Ma hoa moi ky s6 thap phan 0...9 bing 1
byte. Chi st dung 4 bit cuodi, 4 bit dau = 0 hoac su
dung cho cac muc dich khac.

— Pé tiet kiém bo nhé, co thé ghep 2 ky sb vao 1 byte 4

bit dau 1 ky s, 4 bit cuoi1 1 ky s6. Phuong phap nay
go1 la s BCD dang don (packed BCD)

— Ap dung cho s6 nguyén hodc so thuc dau cham tinh.




Biéu dién s nguyén

* Bang mﬁ BCD

ETEEE

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

Ghi chu:

Moi s6 BCD chinh 1a ma
nhi phan cua cac ky so.
C6 6 ma khong dugc su
dung:

- 1010

- 1011

- 1100

- 1101

- 1110

- 1111
Pon vi 4 bit (=1/2 byte)
duoc goi la nibble

32



Biéu dién s nguyén

« S6 BCD (tiép)
— Vi du biéu dién s6 35:
» Unpacked-BCD: 0000 0011 0000 0101 (2 byte)
« Packed-BCD: 0011 0101 (1 byte)

— Phép cong trén s6 BCD
35 0011 0101sco
+ 61 + 0110 0001Bco
96 1001 0110scp
két qua dung (khong phai hi€u chinh)
87 1000 0111sco

+ 96 + 1001 0110.cD
183 1 0001 1101 > két qua sai
+ 0110 0110 hiéu chinh
0001 1000 0011eco > két qua dung 1 8 3

Hi¢u chinh: cong thém 6 ¢ nhitng vi1 tri c6 nhé (>9)




Bieu dién s6 thuc

» S6 thuc dau cham tinh (fixed-point decimal)

— Qui tac: Qui udc 1 vi tri chira dau cham thap phan.

S6 thuc duge luu trit bang 2 s6 nguyén:
* S6 nguyén c6 dau cho phan nguyén
« S6 nguyén khong dau cho phan thap phan
— Vi du: Mot so thuc 16 bit

12 bit integer part 4 bit fractional part

— Chon vi tri ddu cham sao cho phu hop dd chinh
xac can bi€u di€n cho tung thanh phan

34



Biéu dién sb thuc

* S6 thyc dau cham tinh (tiép)
— Nhuoc diém: Kho biéu dién cac s6 qua nho hodc
qua lon
— Vidu:
» S0 1,234,000,000,000,000,000.00 can nhiéu bit cho
phan nguyén
» $0.0.000 000 000 000 000 123 456 can nhicu bit cho
phan thap phan
— Céch khac phuc: Chuyén sang s6 dang khoa hoc
(dau cham dong)



Biéu dién sb thuc

» SO thuc dau cham dong (floating-point decimal)
— Qui tac : Cho phép thay ddi vi tri dau cham thap phan
cho phu hop nhu cau véi d6 chinh xac vira phai
— Vidu
» -123,000,000,000,000,000.00 = -123 x 10%° (-123 E+15)
- +0.000 000 000 000 000 123 = 123 x 10-8 (+123 E-18)

— S6 thuc duge luu trit bang 2 s6 nguyén

« SO nguyén c6 dau cho phan dinh tri
e SO nguyén c6 dau cho phan liiy thira

— Nhuoc diém: Do chinh xac gi61 han



Biéu dién sb thuc

» S6 thuc dau cham dong (tiép)
— Tong quat: mot s6 thuc X dugc biéu dién theo kiéu
s6 dau cham dong nhu sau:

X=M*RE
* M la phan dinh tri (Mantissa),
* R 1a co s6 (Radix),
« E 1a phan mii (Exponent).
— Trudce day m01 hing san xuat may tinh tu qui dinh

cac thanh phan M, R va E riéng bigt dan dén kho
trao doi dir liéu 9 can chuan hoa



Biéu dién sb thuc

» Chuan IEEE754
— Qui dinh vé dinh dang va st dung s6 dau cham dong trong
may tinh
— Do IEEE (Institute of Electrical and Electronic Engineers)
ban hanh 1an dau 1985, phién ban md1 nhat ban hanh 2008
— Str dung co s6 nhi phan (R=2)
— Cac dinh dang
* Chinh xac don (single precision): 32 bit
 Chinh xac kép (double precision): 64 bit

* Chinh xac mo rong (extended precision) trén CPU Intel: 80 bit
* Phién ban 2008 c6 thém dinh dang 128 bit



Biéu dién sb thuc

« Chuan IEEE754 (tiép)
— DPinh dang s6 thuc theo IEEE754

s e . m

— S : 1a bit dau cta phan dinh tri M:
« S=0 :s0duong
« S=1 :sd6am
— e:1a ma thira n (excess-n) cua phan mii E, n 1a so bit biéu
dién s6 cua E (do d6 khong can luu bit dau cho E)
ce=E+(2"-1) 2> E=e-(2"-1)
— m : 1a phan 1 cta phan dinh tri M ¢ dang chuan:
e M=1m (Cht y: Khong sir dung so bu 2)
— Cong thirc xac dinh gia tri cua s6 thuec:
e X=(-1°x1.mx?2E

39



Biéu dién sb thuc

» Chuén IEEE754 (tiép)

.| Sobit | SObit | M& | Giaibiéu Ky s0
Loai ! ) , ,
. caae | cuam | thiran dién chinh xac

Chinh xac
don 32 bit  ° 23 1 E +38 f
Chinh xac
kép 64 bit 11 52 1023 +1 E +308 16
M¢6 rong

30 bit 15 064 16383 +1 E +4932 19

— Can chu y khi str dung va so sanh so6 thuc vi do chinh xac bi gi6i han.

— Vi du luu sé 123,456,789,012 bang s6 thuc 32 bit chi bao dam chinh
xac 7 ky s0 c¢6 nghia dau tién, cac ky so con lai khong chinh xac

40



Biéu dién sb thuc

e Chuan IEEE754 (tiép)

— Vidu 1: Xac dinh gia tr1 cua s6 thue duoc biéu
dién bang 32-bit X=C15600004¢:
 X=1100 0001 0101 0110 0000 0000 0000 0000,
¢« S=1-s64am
+ =1000 0010, = 130,49 > E = 130-127=3

— Vay
e X =-1.10101100 * 23 = -1101.011(2) = -13.375(10)




Biéu dién sb thuc

» Chuan IEEE754 (tiép)
— Vi du 2: Biéu dién sb thuc X= 83.75 vé dang s6 dau
cham dong IEEE754 dang 32-bit
Giai:
+ X =83.75;0= 1010011.11,,= 1.01001111 x 26
Ta co:
« S=0viday la so duong
e E=e-127=6 -
+ =127 + 6 = 133, = 1000 0101,
Vay:
« X=01000010 1010 0111 1000 0000 0000 0000,
+ X = 42A78000 45,




Biéu d

ién soO thuc

» Chuén IEEE754 (tiép)

— Cac qu1 udc dac biét
« Céc bit ctia e bang 0, cac bit cia m khac 0, thi phan dinh tri khong &
dang chuan: 0.m (dang chuan 13 1.m)
« Céac bit ctia e bang 0, cac bit ciam bang 0, thi X =+ 0
« Cac bit ctia e bang 1, cac bit ctia m bang 0, thi X = + oo
« Céac bit ctia e bang 1, con m ¢6 chira it nhat mot bit bang 1, thi né
khéng biéu dién cho sb nao ca (NaN - not a number)

Normalized

Denormalized

Zero

Infinity

Not a number

-

0 < Exp < Max

Any bit pattern

+

0o

Any nonzero bit pattern

a

0

0

+

g B Ry R

0o

< -

y Bl [

Any nonzero bit pattern

\Sign bit
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Biéu dién sb thuc

Chuan IEEE754 (tiép)
— Céc kha nang tran so

e Tran trén s6 mi ,(Exponent Overﬂpw): mil duong vuot ra khoi gia
tri cuc dai cua soO mii duong co thé. (=2 )

e Tran dudi so mil (Exponent?Underﬂow): mi am vuot ra khot gia tri
cuc dai cuia sO mii am c6 thé (= 0).

e Tran trén Phén ,cﬁnh tr1 (Mantissa Overflow): chg hai phﬁn dinh tri
cO cung dau, két qua bi nhd ra ngoai bit cao nhat.

* Tran dudi phan dinh tri (Mantissa Underflow): Khi higu chinh phan
dinh tr1, cac so b1 mat & bén phai phan dinh tri.

Zeto
« k] > > F e >
MNegative. Exprassible Negative | Positive Exprassibla Poslilva
Overflow Negative Numbers Underflow | Undertiow Positive Crvearflow
Numbers
-« o

1.0 % 10308 —1.0 % 10-308 1.0 % 10-38 1.0 % 10708



Biéu dién sb thuc

e Tinh toan trén so thuc
— Thuc hién cac phép tinh phurc tap
— P6i voi phép tinh cong & trir
e Kiém tra = zéro ?
« Hiéu chinh phan s6 mii
« Cong hoic trir phan dinh tr
e Chuan hoa két qua
— P6i voi phép tinh nhan & chia
e Kiém tra = zéro ?
e Cong hodc trir phan s mii
e Nhan hodc chia phan dinh tri, xac dinh dau két qua
e Chuén hoa va 1am tron



~y r

Biéu dién so thuc

« Pon vi do tdc d6 tinh toan
— T6c d6 xung nhip (Hertz)
e Dua trén dong ho xung nhip
— Millions of instructions per second (MIPS)
* Dua trén phép tinh s6 nguyén
— Millions of floating point operations per second (MFLOPS)
« Dua trén phép tinh so thuc
— Benchmarks
» Dua trén cac phan mém dic trung thong dung viét bang NNLT cap
cao (HLL)

» Vi du: Hé thong SPEC (System Performance Evaluation
Corporation)



 Khai niém
— Thong tin va dir li€u do con ngud1 st dung ¢ dang van ban
thuong dugc st dung nhat
— Vin ban bao gom cac loai ky tu:
e Chit thuong : a...z
* Chithoa:A...Z
* $6:0...9
e Cacdau:+,- @, # & [, 1,...
— Ngoai ra con can biéu dién cac ky tu diéu khién khi trao doi
thong tin voi thiét bi ngoai vi : xudng dong, sang trang,
x0a, ...
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Biéu dién ky tw

» Nguyén tic chung vé ma hoéa dir lidu
— Moi dur li¢u dua vao may tinh deu phai dugc ma hoa thanh
so nhi phan, 4anh xa 1-1 va c6 chiéu dai bit bang nhau.

— Cac loa1 dir licu
« Dit liéu nhan tao: do con ngudi qui wde trong cac b ma chuan
riéng bict
* Dir li¢u ty nhién: ton tai khach quan v&i con nguoi, thuong ¢ dang
Analog & can chuyen d6i ra dang Digital
— P06 dai tir dir liéu 1a s6 bit duoc st dung dé ma hoéa loai dit
l1éu tuong tng
* Thuong la boi cua 8-bit
« VD: 8, 16, 32, 64 bit
— Céc phan mém diéu khién nhap/ xuat TBNV s& dam nhiém
viéc ma hda



Biéu dién ky tw

Tin hiéu vat Iy

Tin higu vat ly

B& cam bién T nligﬁuf:lgn B4 chuyén ddi
tin higu —| tuongtu-sé
(sensor) (ADC)
y o Ti bigu digr B¢ chuyén doi
Bo tai tao lién tuc .
N < : so - fuong tu
tin hiéu -

» Qui tac chuyén doi tin hiéu vat Iy dang analog
sang dang digital (vi du: am thanh, hinh anh,
video,...)

Tin higu s&

(DAC)

Tin higu 6

May tinh




Biéu dién ky tw

e Cac bo ma co dién

— Ma Morse:

* Dung cac dau cham va
gach, chi€u dai ma khac

nhau

* Sur dung trong dién tin va
truyén dir liéu trudc day

* Khong phan biét chir
thuong va hoa, thiéu cac ky
hiéu va ky tu diéu khién >
khong phu hgp ma hoa dir
lieu trong may tinh

Ae mm
Emmeee
Comemme
Demee

Ee
Feomme
cy § N
Heoeoo

| & ®

| o m - -
K mm o mm
Lommes

M o
Nme

O o =
Fomsmme
Q m - e
Remme
Seee

T mm

Us o mm
Vesomm
We mm mm
X e o mm
'\ K §
4§ KN

le mm mm mm mm
PA RN N B
CYRNE §
ieoe0e0emm
Seeeee
Cmmeese
/mmmmeee
SN . e e
Omn e . e
O oum n n e ..



>

Biéu dién ky tu

Cac by ma co dién (tigp)
— Ma Baudot
* Dung 5 bit ma hoa cac ky tu, dau, s6 va mot so ky tu diéu
khién. Do chi ma hoa dugc 32 ky tw nén phai ghép chung 2

bd ma dé ma hoa du cac ky tu cén thiét. Phan biét 2 ma bang
ky tur 1B/1F = 1 mi dugc biéu dién cho 2 ky tu

* Puogc sir dung nhiéu trong dién bao va telex trudc day

BB |81 |B2 | B3 184 |65 | B6 | BY

NULIEI3|LF |A|I-|SP |S|?|I|8|U|7

B8 |69 | 6A | BB | BC | 8D | BE | BF

CR |DIHIR[4JJEELIN| - [F |1 |C| = K| o
1811111213114 |15]|16 |17 MT'W
TIS|Z/+IL{>WI2IHIEIY6|PBIR|] hiéu thém vé
181191 1A|1B|I1C|1D|1E|1F Semaphore
019I1B[?|G|&|FIGS|M|. |»X|~ V|5 |LTRS

Letters Figures Control Chars. 51




Biéu dién ky tw

* Ma hoa ky tu trong may tinh
— Ban dau mdi cong ty san Xuat duara 1 bd ma theo qui

udc rleng - khéng trao d6i duoc thong tin giira cac
loai may tinh

—VD: Cty 1 Cty 2
A 1 A 10
B 2 B 11
C 3.. c 12.

— BO ma EBCDIC cua IBM duoc sur dung rong rii nhat

— Can co b0 ma chuan thong nhat cho moi may tinh va
moi quoc gia: Ma ASCII va Unicode



Biéu dién ky tw

M3 hoa ky tu trong may tinh (tiép)
— Ma EBCDIC (Extended BCD Interchange Code) do

cong ty IBM ban hanh 1963 dé sir dung cho hé thong

IBM/360 va sau d6 duoc ap dung cho nhiéu hé thong
khac

— Puoc mo rong tv ma BCD
— Sir dung 8 bit co thé ma hoa t6i da 256 ky tu (thuc té
EBCDIC khéng sir dung hét)
* 0-63: Cac ky tu diéu khién, khong in duoc
* 64-127: Dau
« 129-169: Chit thuong

e 193-233: Chtr hoa
e 240-249: S



Biéu dién ky tw

* Bang ma EBCDIC Digit
Zore| D000 DODY 0010 Q011 0160 0101 0110 0111 tooo toot 1610 1011 1100 110f 1110 4114
0000 NUL SOH STX ETX PF HT LC DEL ALF SMM VT FF CR SR S|
0001 DLE DCY DC2 TM HES NL BS L CAN EM €C €U FS 68 IRS IUS
0oi0| DS SOS F8 BYP. LF ETB ESC sM Cu2 ENQ ACK BEL
0014 SYN PN RS UC EOT CU3 DC4 NAK SUB
ofao| sP L. o« o+ !
2ot & Eo® o § *
0110 - / | . % - > ?
0414 : f # @ ’ - 4
1000 a b ¢ d f |
1001 K l m o p q
{010 - s t u W X y z
1014
1900 { A& B €€ D E F & H I
04| } J K L M N © P Q@ AR
10| § T U VvV W x Y zZ
44 o 1 2 3 4 5 6 7 8 8 54




Biéu dién ky tw

M3 hoda ky tu trong may tinh (tiép)
— Ma ASCII (American Standard Code for Information
Interchange) do ANSI ban hanh tir 1963

— Sau nay dugc CCITT (ITU) va ISO cong nhan va duoc
si dung rong rai trén thé gioi
— Str dung 7 bit dé ma hoa duoc toi da 128 ky tur. Moi ky

tu luu trong 1 byte dit liéu. Bit thir 8 sau Jhay duoc st
dung lam bit kiém tra (parity bit) hodc dé mé rong bd

ma (ma ASCII m¢ rong 8 bit).

0-31: Cac ky tu diéu khién, khong in duoc

48-57: S6

65-90: Chir hoa

97-122: Chitr thuong

32-48, 58-64, 91-96, 123-127: Dau (xen k& giita cac ving)




T | SN v SR i TR o N o Y v N = L N o Y o 1 B Y T B L [ A

 Bang ma ASCII
0 1 2

Bl

é

ud

MD»

n ky tuw

Ghi chu:

Bang trinh bay theo
sO thap luc phan

Theo s6 thap phan

' 2 3 4 2 g i
NUL | DLE SP 0 @ P ' p
SOH | DC1 ! 1 A Q a q
STX | Dc2 “ 2 B R b r
ETX | DC3 # 3 c s c s
EOT | DC4 $ 4 D T d t
ENQ | NAK % 5 E u e u
ACK | SYN & 6 F Vv f v
BEL | ETB ‘ 7 G W g w
BS | CAN ( 8 H X h x
HT EM ) 9 | Y i y
LF SUB . J = j z
VT ESC + ; K [ k {
FF FS < L \ | |
CR GS - = M ] m }
S0 RS . > N A n -
S| us ! ? 0 _ o DEL

« 0-31: Ky tw diéu khién
« 48-57: S6

* 65-90: Chir hoa

* 97-122: Chir thwong
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Biéu dién ky tw

* Bang ma ASCII
— Cac ky tu diéu khién

- Bang ASCII m¢6 rong IBM-PC

NLL
S0H

EUT
ENE
ACK
REL

HT

-

CH
30
8l

Null

Start of tieading
Start of taxt

End of tet

End of transmissian
Ennuiry
Ackriowlate

Bell (baep)
Backspaca
Herizontal &b

Lina: fasd, new lina:
Vartical &h

Form foed, new paga
Carnage return
Shift oot

Shiftin

DLE
DCA
W]
Dca
DG4
NAK
EYN
ETB
CAN
EM

SUB
ESC
F3

G3

AS

Us

DEL

Data ink escape
Devica contral 1
Devica confrol 2
Davica conrol 3
Devica control 4
Negativa acknow|edga
Synchronous idla

End of transmission block
Cancal

End of madium
Rubstitute

Escapa

Fila saparator

Group saparator
Record sepamtor

Uriit saparatpr
Daleta/|dla

v By g = = = R L=l S T S el ol

T 1~ .
s S W D D e e (7T

M- e

I+ =2 |

4= [

(L b I Y =D D e e =l - =

4 La

I N Y Ly T P N T Y
)y IO e D CS b O o) He L

S = PGS MRS T RS H T

= M= =

19 =4 W =0 =g
0 Mo = (=l ChelDD (D o DD DD GO —p (-]

A ———

TR = =B ey [l I —Hy (M T TR = R = R =

A

o+

L TR | S T T et e e e o b Dy

E

D e | EIDARD B [N] Ey e

B

F +22

o LR M e el 7 B
LTI R I == DR = D o N W e - | I - =
T = U FODH 2

=z2n

=

FEwsr =TT
el o] 6 FTd

T SmIND Q|

- 0|




Biéu dién ky tw

« Ma tiéng Viet 6 dau
— Ban dau 1 so cong ty dua ra cac bo ma khac nhau nhung déu mo

rong tir bd ma ASCII chuan 7 bit 1én 8 bit: VNI, ABC, PHBK,
Vletware ..(khoang 43 b0 ma)

— Do 128 vi1 tri mo rong khong du chira cac ky tu tiéng Viét c6 dau
nén mdi bd ma ap dung céc cach khic phuc khac nhau nhung
van con nhiéu nhuoc diém:

« Dung 2 bo ma dung san khac nhau cho chir thudng va chit hoa
* Dung 1 bo ma, mot s6 ky tu con thiéu s& chén vao vung ASCII chuan
« Dung 1 byte ky tu khong dau va 1 byte dau riéng biét (ma to hop)

— Nam 1993 VN ban hanh by ma 8 bit TCVN 5712 va 1999 chinh

stra thém nhung van con nhiéu ton tai nén it dugc sir dung.

— Nam 2001 VN ban hanh bo ma 16 bit TCVN 6909 phu hop vo
chuan Unicode va ISO/IEC 10646 khic phuc hau hét cac nhu:0’c
diém nén dugc st dung rong rii



Biéu dién ky tu

e Ma Unicode

— Nhu cau sir dung cac bo ma 16-32 bit ngdy cang cao dé
khac phuc cac han ché ctia ma 8 bit:
 Moi quoc gia dung bang ma ASCII m& rong riéng biét (code page)
e Nhu cau trinh by vin ban cua nhiéu thir tiéng dong thoi, dic biét 1a
trén Web

Mot s6 ngdn ngit c6 luong ky tu can ma hoa rat 16n, vi du CJK
(Chinese, Japanese, Korean)

C'éshté Unicode?, in Albanian Yro Takoe Unicode? in Russian
eLhg 90787 Yo-2 in Amharic HY 2= t3l? in Korean

€ 10685 60" Bas gall 3 08l & L in Arabic IIITa je Unicode? in Serbian

bt £ SnLbhynnp ? in Armenian CHrIEE 0 J&?, in Telugu
3SA@G F1? in Bangla Unicode @oaz15? in Thai

gfierls &A1 g2 in Hindi ez A72e AL2 in Tigrigna
Kaxso e Unicode ? in Bulgarian faai (80 2 K4 §in Uyghur

(% B-Unicode? In Chinese DB RLTE QorBTex? in Kannada




Biéu dién ky tw

* Ma Unicode (tiep)
— Pic diém

* Ban hanh nam 1991, hién nay da dén phi€n ban 6.2
(09/2012).

* Unicode cung cép mot ma sd duy nhat cho moi ky tu, cho
mo1 h¢ may tinh, cho mo1 chwong trinh, cho moi ngén ngi.
Hién nay c6 thé ma hoa trén 1 triéu ky tu.

* Chuan Unicode d3 dugc nhitng cong ty cong ngh¢ hang dau,
nhu Apple, HP, IBM, Microsoft, ... chap nhan

 Unicode tuong thich véi ISO/IEC 10646 va ma ASCII

e HO tro 3 kiéu dinh dang UTF-8, UTF-16 va UTF-32

* Hién dugc st dung rong rai trén toan cau, ké ca & VN



Biéu dién ky tw

* M3 Unicode (tiép)
— Tom tat bang ma Unicode 16 bit

Charactar Charactar Set Numberof | Hexadacimal
Types Description Characters Values
. vy 0000
Latin, Cyrillic,
Alphabels Greek, atc. 5192 1 IE?:F
Dingbats, 2000
Symbadls Mathematical, 4008 to
atc. 2FFF
Chiness, Japansess, 2000
and Korean phonetic
GK symbals and Ksg 3::?:,_.
punctuation
Unified Chinesa, 4000
Han Japaness, 40,960 to
and Korean DFFF
Expansion or 4098 Ett)go
spillover from Han EFFF
Fooo
User defined 4085

o
FFFE




Biéu dién ky tw

e Thir tu Ivu trir cac byte trong bo nhé chinh
— Bd nhé chinh thudng to chirc theo byte
— Hai cach luu trit dit liéu nhiéu byte:

« Pau nhé (Little-endian): Byte cé y nghia thap dugc luu
trlr & ngan nho¢ co6 dia chi nho, byte c6 ¥y nghia cao dugc
luu trilr & ngan nhod ¢o dia chi 1on.

« Pau to (Big-endian): Byte c¢é y nghia cao dugce luu trit &
ngan nhd ¢o dia chi nho, byte ¢d y nghia thap dugc luu
trlt & ngan nhd co6 dia chi 1on.

— Ap dung: M3 Unicode, so, chudi ky tu



Biéu dién ky tw

o Thtr tu luu trit cac byte trong bo nhd chinh (tiép)
— Vidu luu trir dr 1liéu 32-bit
* Intel 80x86 va cac Pentium: little-endian
« Motorola 680x0, SUNSPARC: big-endian
0001 1010 0010 1011 0011 1100 0100 1101

1A 2B 3C 4D
40 300 1A 200
3C 301 2B 301
2B 302 3C 202
1A 303 4D 304

little-endian big-endian



Biéu dién ky tw

e Luu trit chudi ky tu

— Chudi ky tuy gom nhiéu ky tu ghép lai, moi ky tu chiém 1
byte b0 nhd néu la ma ASCII (2 byte néu 1a Unicode)

— Can xac dinh chiéu dai chudi (s6 ky tu ¢6 trong chuoi)

— M&i ngdn ngir 1ap trinh cap cao qui dinh cach xac dinh
khac nhau cho chudi ky tu khi luu trir.

— Vi du:

Pascal dung 1
byte chiéu dai

48

65

6C

6C

6F

00

H

c

1

1

0

— C dung ky tu NUL

05

48

65

6C

6C




Bieu dién cac dang thong tin khac

» Cac chuan dinh dang thong tin thong dung:
— Hinh anh: BMP, TIFF, PNG, GIF, JPEG,...
— Am thanh: WAV, MIDI, MP3, AVL,...
— Van ban: PDF, HTML, XML,...
— Video: MPEG-4, WMV, DivX....
— Animation: Flash, SVG, CSS, ...
— Khac: Ma vach, RFID, OCR
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Bieu dién chwong trinh

* Tap lénh CPU cling phai dugc ma hoa béng sér nhi
phan = Chuong trinh ngdn ngir may & dang so
nhi phan

* Hién nay moi cong ty san xuat may tinh qui dinh
bo ma 1énh ri€éng cho CPU cutia minh san Xuat -
Chu:()’ng trinh viét cho may nay khong thé chay
trén may khac vi khac ma 1énh

Cau héi: tai sao khong dua ra chuan thong nhat
®  ma lénh cho moi1 loa1 CPU?
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