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Copyright 2004 Koren

IBM/370 DEC/VAX Cyber 70
Word length (double) 32 (64) bits 32 (64) bits 60 bits
Significand+{hidden bit} 24 (56) bits 23+ 1 (55 + 1) bits 48 bits
Exponent 7 bits 8 bits 11 bits
Bias 64 128 1024
Base 16 2 2
Range of M = <M<1 s<M<1 1< M<?2
Representation of M Signed-magnitude Signed-magnitude |One’s complement
Approximate range 1663 = 7.107° 2127 ~1.9. 1038 21023 ~; 10307
Approximate resolution [2724 107 (10" 17)[2724 =~ 10 7 (10 ") 2 ¥ x10 M

)3 Oglats (slacads shas @ gslsd gois ool
Shal sasads g) g3l )l «Cuwl aldds Slo el

1ol
el

[e) L

A0 A lgd Oglaks )by (sla)giw

csuRPanlp el



floating point number system .
b s olsilin) =

)o6ib jros glulad «5)5)w g3)91 @ald sly
) 2510 3)183Gw IEEE bung3

;] a3 @lyl 3)1a3Gw) () )y 1) (Sooub g

* single-precision

* double precision
@ ly o1 1551 315G () ) sae galad (slp
)01 4,0 )5 1.Fx2E cyo0

csuRPanlp el



IEEE 754 )] =—

g (bias=127))ls)s8 043 (5o ) Olg3 paled sy °
S0 ¢,0 03aTw) )lsis § Cralle agub | (S Uiy

SO0 DAY (SIS Ay (i3 Mantissa (uay il e
)13 3000 ailyss a5 o3l @ asgd b (1) aa0u0 guay
O egwos hidden one @ ¢ 3qy,a3 dpAd

single: 8 bits single: 23 bits
double: 11 bits double: 52 bits
S| Exponent Fraction

)& (_1)8 - (1_|_ Fraction) " 2(Exponent—Bias)

Single: Bias = 127; Double: Bias = 1023 en
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32 bits

g Fraction (23 bits)

¢ Exponent (8 bits)
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Sign of mantissa (1 bit)
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Exponent = 000...0 = hidden bit is O
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Infinities and NaNs
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* Exponent=111...1, Fraction = 000...0

— 100
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Ft +OO

e F |
Exponent Exponent Exponent _ Exponent
Overflow Underflow Underflow
=0 FZ0 Fraction
E=0 0 Denormalized
+00 NaN

-

Value =+
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(-1) 0.Fx257" E =0

Inf
NaN

E =255,F =0
E =255F #0

(-1) LFx2577 OwW.
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0o )Iabs (33805 °
— Exponent: 00000001
— actual exponent=1—- 127 =-126

— Fraction: 000...00 = significand = 1.0
—+].0x 2120~ +]1.2 x 10738
0300 )Isbs (IPS)
—exponent: 11111110
—> actual exponent =254 — 127 =+127

— Fraction: 111...11 = significand = 2.0
— 4+2.0 x 27127 =~ +3 4 x 10*3%
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0300 )Isbos (IP¥G8eS °
— Exponent: 00000000001
—> actual exponent =1 — 1023 =-1022
— Fraction: 000...00 = significand = 1.0
— £1.0 x 271022 = £2 2 x 107308

0300 )1sBs (RPS)Y

— Exponent: 11111111110
= actual exponent = 2046 — 1023 = +1023

— Fraction: 111...11 = significand = 2.0
— 420 x 211023 = +1 .8 x 101308
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— Single: approx 223
* Equivalent to 23 x log,;,2 =23 x 0.3 =6
Q18 )lnc) @8) Jguid b ply
— Double: approx 2->2
* Equivalent to 52 x log,,2 =52 x 0.3 = 16
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Short (32-bit) format
1| | I
_118bits, | 23 bits for fractional part L
-7 \bias =127\ (plus hidden 1ininteger part) >
E—126t0127‘\‘
iSignE Exp?nent \\\ Significand ™ iO, iOO, NaN
I . .
~ i) e an 1.fx 2¢
t 1 |
Long (64-bit) format Denormals:
0.7 x 28min
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- - - |
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f Yes oSy iy @S1)3 f iy @Sy YeS o3y f
(5030200 (5030300
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Binary-Coded-Decimal BCD Q)w Loy m—
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Decimal ~ BCD Code ’)Qm OWM\ (S)'é'))")
0 0000 .
1 0001 0 0 )/ o A
L b 0305 @8) )0 gualed 93l ys *
3 0011 - - - - e
4 0100 A0 331 gslad A ylgs
5 0101 :
6 0110
7 0111
8 1000
9 1001
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Latin-1
(:281)3 3515 9¢ 0 dlyss () SlasS —
Gl 30 WP giulad ¢shyls 23503y

S0 o3laTwl java s g8y Ul CI)g @ — P
C++ wide characters — RS

UTF-8, UTF-16 — |@
&

variable-length encodings ALK
vy
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1 .Gl )18)0dp slopg Cuasl )l ols 3p)(5 (,A) )y °
S0 o3leTw) ASCII (slassS )l (Il oaia
0 )} § 805 Bg)a 51y § 9 G 0 slac) gialesd sly
slasS il (M5 $)ish5 pLisss g el grissn
S0W¢,8 oslaiwl ASCII
— BS: A backspace will be made on the printer.

— LF: Cursor 1s sent to the next line.
— FF: Page must be ejected from the printer.

— CR: The cursor 1s sent to the beginning of the line
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American Standard Code for Information Interchange <
S cslass =—

000 001 010 011 100 101 110
0000 NULL DLE 0 @ P ‘ p
0001 SOH DCI ! 1 A Q a q
0010 STX DC2 " 2 B R b r
0011 ETX DC3 # 3 C S c S
0100 EDT DC4  $ 4 D T d t
0101 ENQ NAK % 5 E U e u
0110 ACK SYN & 6 F \% f v
0111 BEL ETB 7 G W g W
1000 BS CAN ¢ 8 H X h X
1001 HT EM ) 9 I Y i y
1010 LF SUB  * : J zZ j z
1011 VT ESC  + ; K [ k {
1100 FF  FS : < L \ 1 |
1101 CR  GS - = M ] m !
1110 SO RS . > N A n ~
1111 SI  US / ? 0 o  DEL
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SPE =

Latin

Malayalam

Taghanwa

General Punctuation

Greek
Cyrillic

Sinhala
Thai

Khmer
Mongolian

Spacing Modifier Letters
Currency Symbols

Armenian

Lao

Limbu

Combining Diacritical Marks

Hebrew

Tibetan

Tai Le

Combining Marks for Symbols

Arabic

Myanmar

Kangxi Radicals

Superscripts and Subscripts

Syriac

Georgian

Hiragana

Number Forms

Thaana
Devanagari

Hangul Jamo
Ethiopic

Katakana
Bopomofo

Mathematical Operators
Mathematical Alphanumeric Symbols

Bengali
Gurmukhi

Cherokee

Unified Canadian
Aboriginal Syllabic

Kanbun
Shavian

Braille Patterns
Optical Character Recognition

Gujarati

Ogham

Osmanya

Byzantine Musical Symbols

Oriya

Tamil

Runic
Tagalog

Cypriot Syllabary
Tai Xuan Jing Symbols

Musical Symbols
Arrows

Telugu
Kannada

Hanunoo
Buhid

Yijing Hexagram Symbols
Aegean Numbers

Box Drawing
Geometric Shapes
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