


~ a t a  Information Action 
Processinq Output 

V 
4 V U  t y a h i n i  L s i  l i u n i  Input data ibudsuM.crfiS;iftuii ~ y k n 3 u a n n  

4 vu  4 e u 4  4 
~ny&h7un.idniu ~ f l i ~ u i u  ~ ~ ~ ~ s r k ~ ~ s t . n r m t i 3 u a ~ d ~ s ~ n n u ~ d i ~ ~ o ' u a n .  idu n-nu 

enkd  (Accuracy) Fl71lJdq5d (Completeness ) ~ ~ r n m u ~ ? n i i i n i d  (Time- 

1 iness ) 

4 vu d 8 b~a~1nsusinmsUsru2nwnuna"2sYir~Nril uinGau ~Cju~lnnrmndCunisui l~ 

~ s r ~ n ~ l l i ~ u ~ i u M : l d u 7 i n \ 1  

7.2.1 U H ~ J ~ ~ O J ~ ~ P I  (soutees of Data) 
I 

wd~ao\1iauaM's r A n ~ i  ruunlX~flu 2 ilvld.ri;n 
I 

1 . ~i~ltpn7tl'l~ (Internal source) lkid ~ t i ~ u d i d o ~ n i u l u ~ l i n n  

~IUIDJ ~ d u  uwun, diu, nsu, nodpiid 7 fiadidldu d iuw~n diu~dian diuaiu rar  
4 vu u d  d d 

~ q v i v ~ i d a a d i ~ ~ i a r d i u M ' l n s u u a u M ~ i u l ~  mr l ~ u 7 n u n t f u 1 t . l ~ ~ ~  (Record) i i d  l 
I 

r 8u~iaqn"Ydiuaodwu 

6d;u ~ * ; a ~ h u ~ ~ u ~ ~ ~ n . ~ u i l j n ~ ~ n i s ~ y a d n u i u i ~ $ ~ u n i s ~ i  ~ r i w u ~ i u u n ~  
s u  d u d 4  u.nmnais~:aalKi indiui i .~ 1 T n u l i < n d ~  1Au i . ramiLya~ed  ~ddinrlnpla~:k.r 

~ s ~ ~ i ~ ~ a ~ ~ d k ~ n ~ ~ & ~ d ~ u I m ~ a ~ ~ ~ ~ d ~ ~ ? ~ ~ ~ ~ l o d i ~ ~ ~ ~ l ~ f i ~ ~ u l ~ ~ ~ & ~  l u n s i  



4 I 

2. L L ~ d 4 ~ E l t p n l ~ t l  (external or Environmental source) nnDlllr84 

~;nda@iuuondilin.riuIuLo\1 u ~ i . r t ~ m r 2 n i ~ l d u  ;ni;i d i ~ c u  n inr iw iuaowi7 t l  

diu& 1 L dll ns :n4 a~wiadUI eciCn~~u~i3Al~M'daiA 
4 v u  disdu lnfii ln5ulti i ir  :l;iusinLilrddn~wiun'ou"1$nn~4fiadi~nissl~ar 

4 V Y  ~ r a u n a i u g n k ~  naiuduusd ¶I ~ l n : ~ ~ i n u i u ~ z : u ? 7 ~ 7 #  nisu?d7.rdu~wrM'~nsu~~"1~~"gn 
I! 

kdaisd~uluni=ini ~iu.riu~tiuin~.r~~~~u~iurmln i $ n s u n ' w i u s z s :  lnd i du n is  

aidrwunismriu nisn"7unT~sunsunisw~rn w n a ~ ~ ~ l u o " ~ n i s h i ~ h :  ~nai~~n::nisddnsiu 

LSU~?~U 

Information Good Decisions i bod Managerial Successful 

Performance Good Attainment 

3 I 4 
~$u.~Iu d ~ n s ~ u ~ u n i s u u o u k ~ ~ ~ r ( ~ ~ ~ u f j ~ ~ d u ~ ~ ~ ~ w a n i s ~ ~ ~ i s  (Management In- 

t 
44 v  

formation System) Mn713U 

7.2. z ~ ? ~ r n u w a o ~ n i m j ~ r u ~ " ~ p  
1 4 

nis~szu~nwnhr/di;an~~u~unis~nns:niadi~sn~i ~ l r ~ ~ t Y u i a ~ n ~ u a ~ ~ u  
4 v u  B I 

n b s u  ~wny~s:a.mni<aanis 
d 

niiaInua~~nisd5:u7nwn~~~n (Data Processing) I i + ~ s :  l~llfl75l.h:- 

u?ewan'au~sl~uessunihu 1 ninsr ~ ~ U ~ ~ . I L I ~ : U ~ R W R ~ ~ ~ U  i n ~ a ~ ~ n s ~ ~ d u i n d u 8 a u ~ :  

&d~s:nau~audau7ndauldd~inlr~1$.ruaa~Lslauiid1 i;~iY 
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14 
8. n ~ r a i i ~ + h p ~ + ~ ' ~ i d  (Re~rMwinq) ilnn 7  :u 7 u n i d ' i  q h ~ a ~ m ' 1 ~ ~ 1 p ~ u  

U 

. r n q i n C i ~ q n  i  irr i a n i  3  i  d t i  ~hll&u8fi~inRnn n i o l  W i n i 3 n ' i u  t and13 (Xerox) 7 f i ~  

' ~ # i n ~ n . r f n n r d - ~ u  l u n i i d l & n a i b  i m i d 7 u  i ~ i ~ l i u ~ ; a k d  i n ~ o . r o n d 7 t n o ~ 7 f i n ' i u h y ~  
d v - 4  e1M'n.r i t ? : ~ ~ I J ~ i n I J i u j  i&n n i n t q n t n ~ d i ~ ~ n ~ ~ d  i ~ t l ~ i d i ~ f l n a u ~ f i  ~ n m 6 q n d i ? n ? ,  

1 I 

iw) ~ n n ~ a n r n i r r d ~ i o ~ ~ ~ ~ I ~ k a u ' ~ u ~ u  
4 

3$El?R ( ~ a t a  Communicatian M I ~ % % J ~  

l u n i  ~#dd1,a~31~l l id1u~?u$u$ 
4 u In' ni3ri~sia1d~?i~mn4'1#nui~'iu"u o le  

i 4 1  
l i h a ~ ~ a ~ P r 7 t r I n  ~ m i u  

, - * 
L d 4 k  W l  ~Wmmn"ld2unl~d3 1s and Techniques for D a t a  

Proceaainq) 

i u i ~ a o n  i  fiu 3 dnhubi$o 

1. tll9lj33J7WJ~fi9rris (Weaual D a t a  Processing 

ilsn1¶'~ihi¶.mu~;krel~u$~(run13~.1:~7aw~ i n i n  t ~ n ~ i l 8 ~ 1 ~ : n n u  6~ 

i  n n a v  m i n s i t s r ' 1 l i  n ~ n ~ n ~ u u w u ~ d u ~ o ~ o ~ i i m  iaad7u i  n n p c i . r h l i d u  irmrifi'niu 

a u 4 4  V 
n3:fiiuiwrmnfm board) i ~ a : n ~ ~ m l m ~ + u o u  i a m ~  ~ ~ ~ L I ~ L U ~ L ~ W R  i  I U U U I R . ~ L I ~  

i n  q ~ 1 u C d i i 3 ~ n q n  

4 
2. n ~ ~ ~ a u ~ ? ~ ~ a i i ? a ~ ? ~ ~ 7 ~ ~ 1 ~ t a 1 1 i ; ~ ( 1 ' 1 a ~ 7 ' n ' 1 ~ I ' 7 d 7  (Hanual with Machine 

A s s i s t a n c e  D a t a  Proceeeing) 



4 
1 .lflf~EIfft ("nit record) 1 4 ~  lfl;~d l?kldVI5 (Sorter)  lfi~EId57dPl~ (Collator)  

V . I 
d v 4 u 4  

LLIURU uonqinu u~wLnjD~<nnSna&~s::lnnM~d ~ i u n i n n f a . r s ' n ~ a d i l  (Accounting 

Machine) 
I 

h l i i i i  ln~o.ro'nqn~wqn$q:dmluni5~.r:uqawa~;aI~~niia~~~ar~~nliq 
41: 1 d u 4 4  U 4 d :  u ~ r m  ~anu.ruant'l~RluL~o.~liuia~iua~ k u u  a ~ h i i ~ n ~ s ~ ~ : u ~ n u m u u M '  3 uu 

1 cessing = EDP) 

- n?nirn'lu~al6~nk~~linru?uuing~ (Accuracy ) 

- ~ i u i ~ n n i ~ i u h h u ~ ~ u i n  \ 

I I 
4 u  qY ~~?ui~:n'n3uiis:I#~niamnuw'q 1 nnidr rlr~aw~~?ala.!  rmdu 

1 

I .  m i n n ~ d % p  (volme 1 b n ? u  1 ~ u ~ n f i ? ~ u d i u ~ s ~ u a d ~ ~ n i ~ ~ u  

L fh ~ I U I J S E I J ? ~ W R ~ ' ~ N : T U ~ J ~ : : ? ~ I ~ ~  UBQlJ5: LMfi 
w 

2. I j l~~~rna.r~iui t i  ii'~ (Repetitive) L k ~IU~G~$~UEI (I~VDD- 

4 d V 

tory)  d 1 1 1 ~ 1 ~  L%41flEIll (Payroll)  1UUmU 
I 1 

9 - 4  V 

3. i i o d n i q ~ ~ $ u ~ ? ~ i 6 i m n ~ ' s ~  (swea, ~ d u  lun&iua.m~nm~.r 

~d~CurYu~ari~Cu 

4. d 7 d 8 a ~ 1 ~ n 7 ~ ~ % 3 ~ 4 ; g ~ ~ 7 n & % ~  iio ~ E I  I ~~m~rn~ldi~~oll idu~ v ja  
l i  

4 i1 .A 1 d u ~ a d r i u r i ? ~ i q ? u ~ u u i n  L ~ U I U  1 in dun^ Linear Progra&ing L J U ~  
I 

266 SC 101 
'" 





6. fl?'lJJQn&4 (desired and necesmry qreater accuracy) 

P8,u 1 

7.3 f l ~ 1 ~ n ~ ~ m ~ n ~ ~ ~ ~ ~ ~ a n ~ f i a " a 1 ; j f i ~ n r ~ 1 ~ n ~ 0 i ~ l 1 ~  

7-3-7 g d u 7 r ~  (The ancient Aqe) 
u 4.r 

1. c e ~ r )  qtuu~ i?  1 f i a a o d f l u u o ~ ~ r L i ~ 7 : : u I N  5,000 J U I L L ~ ~  

~ n d & y ~ n w r i a o d h  l e d ~ t ~ n . r ~ f i i w  ,s j ;ruawqupietd'  

$n"n~N' 7 t l . I ~  L A U & ~ ~  7tUU L B U ~ I U ~ ~  
I 





XVII 

LXVI 

1 IV = 5 - 1  = 4 (nu 1 aonwn5) 

= 50-10 = 40 (nu 10 aanoin 5c) 
I 

4. m m ~ n ~ a q d ~  (The Arabic Number system) ~ ~ U U L R ~ ~ " ~ & J I I R ~ ~  

u d 4  
wnuin'asruu ~nugiut luf lo~uunnn 5ruu ~ n v m  5Sn 

5ruu n d ~  . i i ~ ~ ~ u n ~ ~ u ~ o ~ ~ " u ~ " ~ i ~ i o ~ n s r u u  ~ n u u o ~  aun-ai.rr~n 

( liin i in573 1 ,006 i i~ i~ ig3)  a@n~'d7aau~7ijjjgnw::<\I%a 

? a 3 8 3 e L Z E 0  
Arabic symbol8 

.. 
7.3.2 $flplR  he Abacus) 



7.3.3 ~oni?;u~~nr*I~R;n fG03c~cur i thne find The Slide Rule 1 

Y 4 
r i n n $ m ~ i ~ n ~ d ~ ~ d f l a ~ $ p p ) . 3 : ~ h n  Naoier 1$fi;u .logarithms uu I w u  

4 ?( l f l u n i  miu7ru ;aluni sum ~ ~ ~ : ~ u l f i i i W ~ . ~ m i  4 7 ~ ~  4 ~ $ . J + ~ I u I  4n14?unwq~~lh: :  

Y V4 v 
n i  2 ~ 1 1 5 1 6 ~ 7 ~  u a n q l n u  G . j d i ~ i . j n ~ i f h  root 1t6:di t lnn°7&1hanw P~DJ.II Oughtred ' 

I d 
16fifif-1.~ Slide RUM Tfiu'li  Logarithmic Scale L ~ ~ L c M u Y ~ ^ ~ ~ ~ ~ ~ ~ ~ P I ~ u ~ I ~ ~ ? u ~ N  

4 I 

Slide Rule n$uq&KnUnq Physical dietanoe on rules analogous I W ~ M I ~ I ~  

n?um & w Y n n i q i l i h ~ ~ n " u  n u i ~ n n n 0 ~ i i 7  1~11fiu L ~ P  

1 
7.3.4 ~o?eru7mart The ~ d d i n g  ~achine) 

I 

I 
! 

4 :uuEn~n?lr6nni~d~ip1~~tyiri~~a~i:::~~~fi~n'~~i~~~i:?u~u~a~ I du 

sc t o t  



7.3.5 'The Analytical Engine 

4 4 
ifference Enqine MYDlf l3E1JMI 

44' 
Analytical Engine ln&I.l? ~ n ~ ~ : ~ u I J ~ ~ n a u ~ ~ u d ~ u d ~ T ~ d ~ u d ~ u ~ ~ l  



I w  I 

I . r ~ ~ u ~ n a i u 1 1 1 ~ 1 M  1% iio.rrinqlld3?n&i 4 9 ~ d u  1nmin'lu 
w  

aiiu~ut~"4Iir Liudwn : i u  1 ~ ~ i o r r m i t m k l ~ n ~ 3 ~ w t  4~lllfi~11n~iu 
4 

Y o 4  n i i o m o ~ 2  inofiuunfiqguir uonqindnil2ui i-1 Lnm4 Analytical Engine 

w 9  4 
~ ~ ~ n w n i u ~ - r u v i i q  1 i t r i ~ ~  ah Babbaqa fi ~nnniQ:u? ini&.r Lv:J 4 4  Joseoh 

I 
4 4 Y 

LR3D4 Analytical Enqine nnFl2El 

7.3.6 f lFilL9lLZ (Punched Card)  

Y 4 d v  
Fl. d .  1880 Dr.Herman Hollerith I%FIIJ~:&+~'G~~ lLIIL/UUIWD l m Y B  

w  
9 4 w  

. $8 l IRLf idf i4  ~ F ~ ~ B J ? M " F ; I U ~ ~ " E ~ ~ ~ ~ U ~ U ~ ~ U  Hollerith 1fiflm3~~1:~d2avni?U~su2a 

~nt;a?uni ~d iu :Tuaa4~~:  LWFMM?~EI iuinilud n in .  I 890 d 4 n i s i ; M i ~ w  1 m l n i q  

~.r:u2awaa.rIL1n ~ $ 8  L U ~ M I  L~wn~~j?~3:u2aR~i;2uia~Lnu~i(fuui 
Y 

49 w  4 
~Fl3lklWlUU 171"1dDil  Hollerith card LBO LfiUL~U3~llfi@fl8U ( ~ 1 4 ;  

4V 
Hollerith .I%w~ i ~ u ~ 2 n a i q ~ u  Ln!o4<n3$llld5i4wLiUnii census 

Machine l C l ~ O 4 ? n 3 ~ ~ 7 U l 3 ~ ~ l U ~ ~ 9 1 3 1 ~  50-80 ?U&OUI~ 7PU:l?@l$?lajUnl3d5::b]2aW8 

~gtrini l  t1.n. 1890 Hollerith 1 ~ ~ 1 1 f i ~ o 4 ~ n 3 1 ~ ~ i u i 7 n u ~ u 1 ~ ~ u  



Ancient History 

a 4 4 
~ V l \ l l l P ( ~ ~ l ~ ~ ~ ~ ~ ~  sad  Analytical Engine 2D4 Babbage L SE)UUl9U 

Middle Age 

riuii ~ ~ u d ~ ~ M ; ~ n i ~ ~ n h u ~ ~ n : : w " c ~ h l ~  t n ~ n d f n 3 ~ l l ~ n i u a d i d ~ q t l n " v  idu 
4 

1. 1 n.fi. 1944 ~ 1 5 d h d  Large-scale electromechanical Com- 

Y 
puter UU L5U lRiDPLL3n 

4 
2. d n . d .  1946 unq3~lhr l  ~lectronic Computer \hi ndaql im~i;  

lud n .fi. 1937 ~ 1 1 d ~ 1 9 1 5 d  Howard Aiken C L ~ J  ~ ~ G n a * i i a ~ 1 ; 7 1 ~  16 
4' E5 4 dh d ~ n i ' a ~ n ? u m u u u i ~ n u l h ~ u u n i ~ ' ~ % ~ l ~ ~ a ~  Hollerith L L ~ : :  Powers MPU T R U I &  

iunl3miud~uhju?lnu~~il 18?4 T R ~ ~ I ~ U D ~ ~ I I ~ R Y  1~1sd Aiken l i d ?  iihju?luJ R.  d .  

4 4 4 "  8 4 4  
1944 l n 3 ~ d u a ~ d 3 l P U ~ ~ ~ 3 u n i i  Mark I diqital Computer i n h d  Mark 1 I f i d  

I d a Y 
Electronic Computer LLWLLIU l a d  Electromechanical u i n n i i  (Mdu 1 w ~ I : : ~ u ~ ? u  



4 a I I 4 
n t a  arithmetic com~uter L ~ ~ U I ~ ~ D . I < ~ Y ~ S ~ B )  L P ~ ~ D J  Mark I S~nuatnNiu6urn3~~ 

I % 
loiD4 Electronic digital computer lKQnf(.li 4fl~Dtil~~ifr~fl73R6J ?U 

P i '~4no~sru~  1 ~RI~JR~~XIC[UJ Fl.P(. lg39-1946 Tnu The University of Penneyh 

vania9 s Moor school of Electrical Engineering T ~ U ~ I ~ U ? P I ~ J  John W.Maichly 

J. Presper Ecken Jr . l i i d ~ ~ % ~ h \ l  in im I m i ~ m i ~ i ( ~ ~ n a n ~ g i  n i ~ t  
I Y 

(Vacuum tube) ~lMUfl7ulfl L P ~ ~ B ~ A O ~ ? L R D S ~ P ~ ~ D ~ U ~ ~ F J D ~ ~ ~ ~ ~ ~ I ~ ~ ? <  1 g ,000 Venn 
4 

l n u i  iun 1 ~ 1 3 ~ 4 i i i l  ENIAC (Elec rical Integrator And Calculator) 
u 

ENIAC i7~UunLhw 
I . d :  

d f i  4 r n3a~~1ouh  lmn i~ tw~4u 
B Y 

14MW15 n75~?47UtI~4 IRSDJU?,&~I)~~ 

t: 4 u 4 
~cgqin7fin~ilu I r~wuui7 ENI ronic Computer LRSDJLLSR ~ 3 7 ~ f d 1 ~ 7 3 n  

& 
1 n34 7nulB17a7?.r I iu~;  rd,, ENIAC l i h 7 3 l h n i k 4  (Program) D$~H.[u 

& 1~484 r 7~7&:&1<t n ~ a 4 ~ i w u k ~ ~ d i i i ~ d  ~~n:t~w 4 i~uuIJ~ 'n~74diu l 'd  

d 
Johnvon Neuman ~ n n ~ f l d ~ d ' ~ f ~ ~ 7 r l i s n r r f l : :  l ~ h l d ~ 7 ~ ~ ~ ~ 4 ~ ( 0 1 l h  Advanced Study in 

Princeton ld4 New Jersy 

2 d41 ' 4 
a'&llu-u?{4dsaJs:nm ~ R D ~ ~ M ~ ~ P I D ~ w u ~ ~ u u D . ~  Computer desiqn 

h l 0 4  



q 8 
4 ~ n ~ ~ u 3 n n ~ ~ 1 m ~ ' ? l $ r ~ a u ~ h i y ,  Eckert L L ~ : ~ I ~ ~ Y ~ ~ u u M I ~ M ~ ~ & L W ~ ~  - 

2 1  
I 

G3L f l ~ S ~ 3 1  EDVAC (~lectronic Discrete Variable Automatic Computer) 1 4  

The Victorian Period (1 954-1 964 1 

generation) 

s d 4  1 4  
~ n d n u m i 4 l u n 7 3  wnRn Lwny&sgl#:uv74~rrESiiqnlSiil 

I Y 
IBH I ~ ~ ~ S " ~ J L ~ ~ O J ~ O U G ~ L W E ~ ~ ? ~  IBM 701 P I U ~ U ~  R. PI. 1953 LLS: 

IBM 650 n. d .  r 954 1 m i a ~ i i ~ n ~ ~ r i u ~ i u n a ~ 3 l f i a f i u ~ n L ~ ~ n  (First qeneration 1 

TnuZ#~~mi i f idaJul i i~181d3~1~~ m 7 i a u 7  

4 
!FMdfl4 (Second generation 1 

4 s "  U Y ;  I 

o ~ ~ l r r l . r r m ~ 4 7 u ~ n 1 5 3 ~ ] u  M ~ U  1 u o 4 9 1 n n 7 5  1 4 i % r n ~ d n ~ ~ q l i n 7 d ~ 1 1 h  magnetizable 

4 
ring 'Mia core 1 1 ~ ~ 7 E I ~ ~ V l d 7 ~ m 3 7 ~ i r _ " 7 ~ ~ * 1 t  I ~ 5 ~ 4  

w 

! ? d d 7 ~  (Third generation 1 

i l a ~ s : u ~ d  n.d. 1964 LI?GI IBM I#~I+'IJ systm/360 T R U ' L ~ M ~ ~ ~ ~ Z  



t 1 ~ u i ~ s n r 7 n i 3 a n 4  i n i o 4 n n d - 1  ~nn+wwfiw Hardware 
I 

yn! 1 

I nnw.l i?lr i  i iu nillisecond h a d 7 4  L du UNIVI\C I, 

IB%1*701 r-1B31850 

yil; 2 ( 1959- 1965) l# transistor fl73Vl?41UUD4Ln~D3?l?1U 

1 Ll?ldl?~ Microsecond K a n h ~  L& IBM1620, IBM 1401 

!fiM 3 (1965-1970) 'lg solid state  n 7 3 ~ ? 4 7 ~ ~ 1 ~ 1 4  ~ f l7D. j  

~ ? 7 ~ L ( i ? b . i L i i ~  Nanosecond cn"3~474 1 h IBM360, Yaney- 

we11200 UNIVAC 9000 

1 

Size and Scoue of Coraputer XnBmrv 

9'7u~umuiia r noi 





d d 
3. LUU LHSU (Mainfrsne) L J U L R T B ~ ~ U ~ R A J A ~ ~ Y I ~ N ~ ~ ~ ~ ~ ~ U ~ ~ . I ~ ~ ~ ~ ~  

i;o diui $nus : ~ ~ R ~ R ~ ~ ~ R P R I I ~ U I ~ ' ~ ~ U I ~ W I ~ W ~ ~ B ~ ~ " ~  k~qu~ iu~3n1un i  3 nqu p 110 
4. Y Y 

u n i t  ifii~us'7unrum Un i3 in l~nqa~~~ .~4 in i&  L~IU~U 7 #IUUIYI~U~LI 

n v  3-y i i .rrminaod~m~m~nou% i na3~ij.r~8ud~luflss'uw~~~rlf::ni$ 

1uni.l iu ia1szin~aa4n~~iq i no$iv~ r?slas:lakriquh imu~uild:~s k i l o  ~ f i u  
1 

i 1 ~ ~ R ~ ~ I ~ s : ~ I N  1 ,000 id~ii~MY93~14 1064 M ~ D D I ~ ~ ~ ~ & ~ I ~ ~ $ U I U ~  (~ag) 

Ifid 1 ~uniiiio 1 hu$iPq 
d 4 4 4 4  ft! d 4  vnim L R ~ M ~ ~ ~ U M ~ ~ ~ ~ ? ~ Q ~ B ~ ~ H ' I W I L S U ~ ~ I ~ ~ J D J ~ O . ~ ~ ~ ~ ~ ~ ~ R O ~ U U ~ R E ) " ~ J ~  

w 

~nd~uv i i i lan iuao~w n i  3 4  1 ld~:uq~nrmKqu3C~ 8&o$%jnout;q i nosdQn&'i 4 

dl auui i du 1 lun'iviifi 8 u~dowwriun'iun'i i itrukar: (character I 
i +  

t! 4 4 4  ri.ruu %unniinad? i nof L F I ~ B ~ M u ~ u ~ I ~ ~  16 K byte ~ ~ M U I B ~ ~ U ~ ~ F I D U .  

8 ~4 ry u ' t: 
I 2  inofin~a4uuu a u ? ~  16 x 1024 byte ~ ~ ~ n i u a n i i n 0 4 a  L R O ~ L ~ ? O ~ U U  I byte 

4 Y14 
~3:na~ii?u 8 b i t  ~ ~ l ~ M ~ ~ ~ ~ 7 1 ~ ~ l ~ ~ d ? i ~ ~ ~ l ~ 3 ~ 4 ~ ~ ~ ~ ~ 1 1 1  16 x 1024 x 8 b i t  

i. 

n a ~ q  imiu i4 in'?;o.r~nuiawirnn d ~ ~ n a f l u ~ r & % n o u i h  inoinio im- 
I 

iv15u~nn9:1hU'~un~iu~~1 LSU word L$U nos3 i rnnimruifi 17 K word Twd 1 word 

113~n~62B 4 character (character fb byte D I ~ ~ ~ ( ~ L Y I U ~ % L W ~ I ~  1 byte %El 

n i ' id iq  character 1K 1 h) 

t: huu fiauh i f l a s ' i 4 n ~ 7 1 ; ; l : " u ~ 1 ~ 1 ~ u 7 ~ ~ ~ 1 ~ 9 ' 7  16 x 1024 word M!O 

16 x 1024 x 4 byte 

1 

7.5 .r d ~ m ~ ~ ~ m . ~ ~ n ~ ~ & s : : n ~ u ' L u n i s n ~ ~ ~ u  

rru'\l~n"iTh.~ 3 d'ir inw ?IE) 

i 
1. lf?'i~4~1°7~~l$n5nR (Mechanical Computer 1 

4 
2. ~fl'i~~B1°7U?~%$fl81~ql (Electromechanical Computer) 

4 s d  
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