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Introduction to Computer Systems
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Fig. 4-6. Typical operator console
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Fig. 4-7. Adders in a computer system
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1st Step 2nd Step | 3rd Step | 4th Step
Addend 1234 1234 1234 1234
Augend 2459 2459 2459 2459
Carry 1 1
Sum 3 93 693 3693

Fig. 4-10. Serial addition
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37=2x1812=2" . x-——1 00101 " * " "
37=4xX9-18=22.% - 10001, . ...
37=8X458=23 X ~muo 100101~ +
37=16X25/16=2%.X —«—____ 1001014 .
37232X 1532225 % - o o010 . |
37 =64X3/Ba= DX o L1001 01
37=128X37/128=27 - Xe———-———.0 100101
37=12X%74=2".Xx _~ 10010 1.

Fig. 4-12. Different floating-point expressions of the
same value :
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Decimal Decimai Binary

Exponent Characteristic Characteristic
1038~ 2127 127 255 11 111 111
10%% 2° 0 128 10 000 000
1038ns 2128 128 0

00 000 000
Fig. 4-13. Range of characteristics in an IBM 1130
Computing system

Characteristic ~ Fraction
Bit Positions Bit Positions

Decimal Representation

Exponent Fraction

“ Dec. No. PR—— PRSI,
1=2lx12 1 12 10000 001 § 100 000 600-
2=22,12 2 12 10000010 {100 000 000
3=22x3/4 2 214 10000 010 § 110 000 000
4=28x1p 3 2 10000011 §100 000 000
5=23x5/8 3  1/2+0/4+1/8 10000011 | 101000 000
10 =2%x5/8 4  1/2+0/4+1/8 10000 100 |101000 000
5=22%12 0o 112 10000 000 § 100 000 000

005 =22x12 2 112 01111 110 {100 000 000

Fig. 4-14. Examplex of normalized binary floating-
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6. Binary pointr} 1% 6 digit® &4 o = uzk

Binary digit®] 4~= Countd=}t. = <& 29 F
2l A ol
7. Characteristic ®¥W$]9 %7+ =4 (midpoint)9] %
€ vt 23E A A% Yelzh
o4l ¢ characteristic fraction 2] )
1000 0110 100101
28X37/64 or 64X37/64 = 37
10414 Fractione 2Hel 29 =<9} Fraction(> %
xEE Doz WiHe 977} Binary pointE 9%
o] $BFoe $rim, ez XA 24 &
158 S/ AL ﬂﬂﬂi’— A4k A of oh
1. Decimal fractiong 83 o2 wzgle), o 24
1034 149% sxly o= | 1142% o]},
2. 844 ¢ 24 o= WRTT (AN 11429 244
£ 001 001 100 010°]=h).
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100 010).
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M
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29 A%t Aok,

6. Characteristic 919 %7+ = A (midpoint)ei] 4]
F(octallE Foha, 2AE A4 9F 0w

Count 3tg}. =L %=

ol (8¢ -2 200—2=176).
8| : Characteristic Fraction
01 111 110 100 110 001
w1l 1 1.1
=2 Tl6+32+512
:%x [(256+32+16+1)/512)
=7}:><305/512
=305/2048

=. 1489+ (or . 149)
Computers] A & 7Hk& & o thg e o} Z<] Floa.

ting-point word& F &},

Decimal Octal Floating-point
Aritametic  Aritametic Binary
12 14 00.1 100 =+
+97 +141 4 100 001
09, 155 2#%1100-+00. 1

£ 271100001

Computerel]l 4 553815 Floating-point word?|

Pue Ay IR
B

Characteristic Fraction
(Octal) (Binary) (Binary)
204 10 Q00 100 1100
207 10 000 111 1100001

Computeri ¢} 5 Floating-point wordg s}++¢]

FE54 9] Characteristicg 7HRAl 8k7] #di4 =45
I =gk _-‘:—Oﬂ v} 8] A v}(add them)

VT NN S S _

2\“ ST 128> 109

128X [(64+32+8+5+ 1)/1281=109
74el3F AA4ke] o] = Instruction®t 6] Computer 1
ol A Floating-point A &ell & etz g 3+4k(comple-
ment addition), %4, A atelA w3 S+ Fraction &
& Characteristicel] 1 =@&3 Z2(manipulation)-&
vield 4 gloh

Hexadecimal Floating-point Notation

2414 Computers} 722 System/360-& =] 5= 0(zero)
2 ebd 7] #18}e] Characteristic®] ¥4 & %3 Point
midway% AFg5ke}l, R == Fraction((EEF hexadeci-
malel] 4 F#)e] Aete FE BES FAAAG =
£ 169 F<rolth

System/36001 4 £ = A3} o] 103
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ch-gx} o] Foh

(149, 25 =
o o}

1. 4% Integer$} Fraction® 2 2z]glc),
£ 149, 25=149 plus 0.25
. 103 IntegerE 16Z T2 ¥ IR 7]},
5 149,0=95;s (% Fig. 2~18)
3. 10%1 < Fraction¢ 16342 wW3l4 7o),
5 0.2510=0. 415 (3 Fig. 2-19)
4, B¢ AFee] 4wy o 2 38 ket (fraction time
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