
2.  ~+JULIS:U+JRWI (Processing Unit I 

l e v  
I ~ ~ U ~ I U L I ~ :  L ~ Y ~ ~ S : U ? R W A  d l  (Word Procesainq) ?LIn3~laEI$a l Clfis- lfi~llfl~?uw' 

l e v  
uoqdnidn q~lnxht i  L #ioiaq:ldd~~nu I u ~ a '  (scanner ) ~ ~ a : q ~ n . ~ m i a o ~ ~ o o n o i ~ ~ : : d u  

d v  4 v d  
s s n i r k h i u n u ~ u i n  T niooiqszl~lni 's~w8sp1Lfiai  (plotter nln vsnrn~uus:vu 

4lun73 ~ ~ u n i ~ a o . ~ ~ ~ r : : ~ n i ~ d ~ ~ s ~ u n ~ ~ ~ ~ u n i ~ d i u ~ ~ o s ~ ~  (Terminal) ~ $ o l L I k  

~ n i ' o ~ n o ~ + ~ ~ m a f ~ u d n c n ~ u o ~ n ~ ~ ~ . ~ ~ ~ n i ~ n k ~ ~ o ~ . ~ ~ ~ ~ n ~ ~ ~ i t l n i ~ n ~ ~ u o ~ ~ ~ d ~ n ~ d  
v u  v  ~~srIn~uaaynoonuini . j  ~doq?uw' 

t! 
o ~ h ~ 5 : n m n ~ ~ i u d ~ u i ; o  d7uu?Ca$n L Ci ~?UIJ'IZU?RWR L L R L ~ ~ U U ? C ~ $ B D D ~  

t! i 
U U L S I D I ~ ~ Z ~ ? U ~ ~ U ~ < I  d11~~fi3~14 (Hardware) 

t I k - - - r - 1 ]  Input Device 
Out~ut Device 

~ 5 '  Auxiliary storage 

SC 101 2 8 9  



4 I .  v 
? u ~ J ~ ~ . I ~ u # : u ; ~ u ~ P R u ~ ~ A ~ ~ ~ :  L jan  ~ q u , a u i l p ~ l ~ n ~ a u l a o \ a ~ i ~  (Input ~evieejn'u , 

d e w  
q ~ l n 5 m  7ua;naan (output Device L L ~ : M ~ ~ u c I ? I U Q ? ~ ~ ~ S N I  (Auxiliary storage) 

t: 1 
4 u 

;I qlm469DU~EIn (Peripheral Device) &UU 1 5 1 ~ ~ ~ l Q ~ l ~ d ~ f i ~ n ~ ~ ~ ~ \ 1 ? ' 1  d?U 

1 .  ~d1~~5:U?flWi3nn7\1 (Central Processing unit) 

2. ?Lln363EI~Um (Peripheral Unit 1 

d u  v 
2.1 ~ n 3 t u 3 u a a y n ~ ! a ' l d s ~ ~ n s ~ l i 7  (Input Device 1 du in~o \1 i7ud '~13 ,  

L L J U ? ~  
I 

< 0 v 
2. 2 ~ ~ n ~ w i m ~ n a s n  toutput Device) L dU W ~ W ,  i n i a ~ i j u d  

1 

2.3 ~ i ? u n ? i x s i a \ n 3 d  (Auxiliary Storage) ldll l dD\1& LMLI (Mag- 

4 4 d 
netic tape) L ~ S E I \ I ~ ~ F ~ ~  (Disk Drive) ~ ~ 5 E l ~ ~ Q l ~ l l d l l ~ ~ ~  (Diskette Drive) 

44 t: n15ir.r:u~nwnhyn~fiuudou ~ i ; n ; i i n n i . ~ < n  161.1 hys?u8n'nucu:M:ii~~a:3?n~?~ 

PiEIfll5U?~d?8\11~ (Effici-y of Storage and Retrieving) l f i U f l i l < ~ ~ 6 t  

t: 
n1.r I ~ I L I ~ ~ ~ R ? U ~ : Y L I ~ ? ~ P ~ ~ ~ G ~  i m ~ i ~ ~ : ~ ~ n ~ n u u ~ i u ' \ 1 a a n  L ~ I U  2 S:YU I;a 

1 

9 - 4  2  itm mil external storage *nnnis?'n L ? I L I I ~ ~ U ; I ~ ~ I \ ~ P ~ I  4 1  i  dll 

d d 4 4 I 
l 

L ~ U ~ U " U U ~ I ~  LnY llUY Primary Storage lli3XnI5 LnU5:UUM 2 31 Secondary Storage 
I I 

d *  4 
Primary Storage n n a d q u ~  L 51  L 7tln-h CPU 1.5 r [ ~  Primary storage 

s:~5:naul~K2u?\1~rn~u~~dl~~in (Magnetic Care)  in T T ~ ~ U U I ~  ( ; ~ ~ u ~ u u ~ ~ L L ( I ~ M u  

t: u 4s u 

ad~uuuindrra.rua.rnn~??~mai) ui\1n3\1~nulaw7:aii\1i\1?uLnia\1~?uuM??mini3 
s $ I I 

s 4 44 
~ 1 4  ~ ~ n T u T ~ u ' l s . r p u u ~ i n  137r[~M~?un?lU; i?du~a~M~df  : ~ M ~ n l ~ f J \ 1 n ? '  l k  Magnetic 

l v 
4 

I 

Thin Film M3D Large-Scale Integrated Circuits ? u ~ ~ F ; ~ ~ ~ ~ $ ~ o L L M u M ~ ? ~ ~ ~ u ~ ?  



2 dniun1w i.IluiJq1us 

~4uun"~~tuulu~augiu~rs.rds o L L ~ :  IUJ~IW~~LSU o M?D 1 16&.l9t~ihl 
.y 

s i i  w i a s i l  dlnuuoir~u L &uln r iou 

~ 5 n n 1 5 d 5 " 7 ~ s C ~ h a i u ~ ~ ~ ~ K ~ u n " u ~ n h r  S<~SLUY L W Y .  ~ o l  ler i th 
-I 4 

L I ~ I U U % ~  (B CD = Binary Coded Decimal) L I U U L I D U ~ ~ ~  (EBCDI C=Extended Binary 

d 

Coded ) LLYU L l ~ f i F l  (AS C I I = American Standard Code f o r  Inf ortnation In t e r -  

change), 
I 

d u 
~nwn~:ni=i ~ n u u a ~ a l u  Primary S t a r age  q : i d Z d ~ l i ~ ~ ~ d r l ~ ~ i u a d G a ~ n T n u n i ~  

1 4 4  a v  
lfim?ui7illludY;i5uniii~s~,~n~d (Address) L ~ U I I ~ ~  imi5LnuvsUalunBu~ii7LmsiLL~n: 

q d v  .A? # *  t: d 
aunnussiqs: l a n i l  ~n"uIwaui1in"u i i ~ a x l h  ia~ l~~ junuw LIJULLY Fixed word Length 

4 a4 4 t: 
MSD L~ULULIY Var i ab l e  Ward Length M ' i f I ~ ~ ~ f i M d  Fixed LlR: Var i ab l e  Word Length 

I I 
d d d  v v  d 4 d  

Primary S to rage  ~8n91n9:r[dltd~Vl L ~ I L I ~ ~ U R L L ~ ? U ~  u L ~ U M  L ~ U F I ? ~ ~ ( ~ ~ C ~ ~ : ~ M " F ] D U -  

t: t: I 
-Iu 4 

~ ~ ~ l f l n l 5 ~ 5 t R ? n ~ ( n u u ~ d  Secondary S to rage  ( ~ f l m V ? f l E f l d V l d ~ ~ ~ ~ ~ ~ ~ r l  Output d a t a  
I 

u"u~ad> 

SC 101 285 



n"~3~:" ~M?d7Ulm~~177UkdUE'=i~~?'7 4  P r i m a r y  Storage {U S e c o n d a r y  

" 3.4 
Storage i l ~ ? I 8 f W ~ ~ f i d U f l ~  

mtb * 
wrlFcmc 
-tic mg 
Uu c a r ,  rtr. 

t3 
~ d i l i ; n d n l ? ~ h u ~ i & i ~  P r i m a r y  S t o r a g e  d 3 ? n ~ l J i ; ? U 7 4 1 ~ 7 ~  ~ ~ ; ~ U E I \ ~ ~ ~ L I I I I U U U  

i l : o 7 ~ ~ ' 7 u f l 7 = i ~ i r ~ ~ : n  ~ l f i : a p i ~ : 7 d l ~ M ~ ~ : :  L d a U p i a ~ ~ ~ ' 7 U  i a u n m  ( w i r e ,  ~ ? ' ~ A i i f i i S u i ~ w d  

l j ~ n ? ' " l o r e  P l a n e  ~ ' l d ~ i i 7  287 Il'laniJW 
r 0 



Mwncl k corn plrmrr. 
LETTER C 



d v t! 4 
n i  s ~nuuaya?lus:uu In ternal  Storaqe uuunis ~?hTnu'l#ni = i l l s : nau f i ~ua~~ iu~~  

core Core Plane U'LBP 

l ;u~a~nM;~ani id i i  q Uu lad 1 . r w i ' ~ ~ :  ~d j th l  iim L m T a  lii~viifi L B Y ~ U J W ~ ~ &  n is  
1 9  q d-,:: ~ , f l u h ~ n l $ ? ~ u  y r ~ ~ w ' u ~ ~ r m m ~ d a u a d  uan 1 ma " n ~ ~ i r o u n ' i . r ~ i ~ ~ i i ? O l l ~ $ l l = i w ~ &  

dkdnisi4dunoiuia.i i ds~sd l . r~kdn~ . i t~nL . r? 'nhd i l s l l an  i n s d ~ ? d h y a l i  9 ~ 3 t h  
I 

4 d V  
~ a n i i . r s z ~ i i  dllzn L n.rdua~$u~waunu~lori I n.rpilunauG3 ma&ia u a . r ~ a ~ l u $ ~ . r d &  
I -4 4 d  V rd 

qd~uiuzd content  ?ULLW L F I ~ ~ U U  LUOI s i ~ ~ u ~ a d a a n ~ i n ~ l l ~ w ~ u i c % 3 3 ~ n ~ z i 1 d  lddi  
I 

a! i ld i i i  ~=ii1MY~n1a~naui? I ~ a i ~ i u ~ a ~ n ~ l i n ~ ~ ~ ~  I mduu Ca;a?uc~an~nsd~~~~n.jai un L 7YU 

? u n ~ ~ ~ s i I & i ~ ~ ~ d d u u ~ ~ d a . j ~ a ~ a I u ~ ~ a m ~ ~ = i ~ n ' ~ n d i  3~id~:~i?$$ayn~dd~u~~d(i~1~197n~'.iu 

4 d u  
g~'~d~"n'nwu:aadllan~ n.raua.r$1~swuunuuo~nad3 I ma4 



d  v 
f l 3 l & M ~ S I U P I D P ~ l 3  L n l J P I D B ; l f i L i U l . i ~ ~ ~ @  Word Lenq th  LL63E Var j  d b l d  Word Lenqth  

a 1 

4 
F i x e d  Word l e n q t h  I ~ u ~ I T I M $ ~ D ~ u ~ ~ ~ N : : ~ L L ~ o : :  hFJlLt97d i E M U l U o P  

! I 
It: 

~ ? u ~ U ; M R ~ M "  ( i d l h )  n?1171;P ( H U I U ~ J ~ F ? U ~ U ~ M  ( R ~ ~ ~ M u ~ u ~ M ~ ( o ~ P L M ~ u L D P ~ ~ M ~ O P )  
1 

l d l  1 ~U?JO.J i i~ t? : :n{U~i1  1 ILOR L ~ 7 d  % ~ ~ L ~ ~ ~ ~ I D u ~ u  i h  1 word)  
1 

d  $i u  
V a r i a b l e  Word ~ e n ~ t  h i t l ~ T l  i n ~ ~ ~ a ~ i i ~ n ~ i i i d n ~ ~ ~ i l ~ ~  i  P IS~S: : ;~?U~U b i t  

It: I 
4 d 94 4Vd uinu"auamnPii~CuI~ h u u  uan i  ns@un.rr. L:IU rinunTnu 7 r u n ~ u i u i i . r  C h a r a c t e r  

a d d r e s s a b l e  LOP ~ P L L R ~ P ~ I P ~ ~ ~ F I ~ L L U U L L ~ ~ ~  L8UllUU Word A d d r e s s a b l e  
I 

4 Y T ~ U M W I I U U I  3?JO.Jil&7:: C h a r a c t e r  ?un7~!l i190(~ F i x e d  1163:: V a r i a b l e  Word 

~ i n g t h  O I ~ T : ~ ~ U S L U U J ~ I ~ % ? ~ P ~ U S D U U  BDC,EBCDIC $P~UO$<U~LUUPID.J~~~&G?L~~O$ 

d d  
~ " I L ~ U S : : U U B ~ D  dnlq 6 b i t  ~ Y I L U U V B U U  EBCDIC n ~ 8 '  8 b i t s  f ~ ~ t n i l ~ ~ u i f i u  

1 c h a r a c t e r  

g d 4 u  4 4 v 
rns I ' ~ ~ ~ ~ ~ M P ~ O P L ~ ~ U ~ ~ ~ ~ ~ L L ~ : : ~ D ~ ~ ~ L L ~ S ~ ~ ~ I P ~ " U I ~  n a o i  i t r u u u u  V a r i a b l e  

It: 
Word Lenqth  U U M U ~ U R ~ ~ U ~ ~ R ~ ~ U U I ~ ~ D ~ ~ L ~ @ : :  Word 1GLilfh && n15184: 

d u  I U  - 
i : ~ i l f i d i ~ i s n  1 nuva ~ ~ ? ~ U I ~ ~ ~ I L ~ ~ ~ I W ~ I ~ N I ~ U ~ ~ I U ~ I ~ M ? . ~ U L ~ ~ ~ ~ L U U  F i x e d  Word 

g $ d i  I I 
' 4 V  _ 9  u 4 1 

Lenqth  ~ i ~ i u ? K i t 3 n i i  M P U  L U J ~ ~ I ~ I U I I P I ~ ~ I ~ F M ~ . I U I ~ ~ ~ L ~ S . I U U I ~ ~ P ~ ~ . I  Word UI 

rin?::?$5::Uu F i x e d  Word ~ e n & h  LLi81 L $ U f l O ~ i i l  i  P l I I $ P l U l R ~ R I P M ~ B ? J U l ~  LinMd~#n"U 
I 

It: ? u ~ I u ~ s ~ ~ C ~ ~ ~ ~ ~ ~ ~ U U  V a r i a b l e  Word Lenq th  ~ ~ ~ ~ 3 1 f l ~ h l d l ~ ~ i 1 P ~ ~ 8 M P d O P 5 t ~ ~  

L: , 
~ U ~ L U U I I I S  L ~ ~ ~ O ~ B L L U U  ~ i x e d '  Word Lenq th  U U ~ ~ U Y ~ ? ~ ~ J ~ U U ? $  1 Word d L d 1  

n"U 16 b i t s  ~ I ~ ~ M ~ O U ~ ~ L ~ ~ ~ V M I ~ ~ ~ ~  U R Y C ~ ? ~  1 Word l i l f k  64 b i t s  n"1 I ~ U  



? i a a i i ~ ~ k 6 f i ~ Z ; ~ ; 3 " 7 ~ ? ~  bits P~EI  I Word I ~ m a G i ?  ~ ~ 1 a i d i i w i 3 ~  7 

Computer Word Size (bite) 

H-P 3000 Mini Computer 16 

IBM 370 Midium Scale 

UN IVAC Large 

General Purpose 

CDC 6400 Large 

General Purpo&e 

1 .  Fixed Word leng-U1: 

Address location 

I I 

~ I ~ L ? I U ~ E I ~ R ~ ~ ( ~ I  17598 ?U5tlJL! Fixed Word Length ~Flklg 1 word ~n ' lLd l fk !  9 

Characters (byte) naUS7 ~ ? l ~ f i ~ 4 l J % " l  IBM l t U U  ~ystem/370 fll47i/Fl?i4$ LiU7 

4 Y  -4 9 Z ' 4  1 4  

ia . rn 'un?iuui :ua~ Word iruttaw L& Lwuaunamni578~?k~d?Ms"'u Half Word ( 2  

4 
bytes = 16 bits) )15D Double Word (8 bytes = 64 bits) ~ h a n L M i ~ i l n  

1 

n1578 Fixed Format L L U Y E ~ ~ U W I ~ ~ ~ D  LfiU Full Word 
1 

S d ~ ~ ~ n a 5 4  Fixed Word 
I 

giin41 4 7 i ~ ~ u n d a u n 4 7 ~  

8 bits byte 

32-bits Word = Full Word 



16 - b i t s  Word-Ha1.f Word 

6 4 - b i t s  Word = Double Word 

2 .  V a r i a b l e  Word ~enqts: 

I n s t r u c t i o n  S p e c i f i c  F i r s t  Cha rac t e r  Address 

I n s t r u c t i o n  S p e c i f i e s  Number 

of  Charac te r  i n  V a r i a b l e  Word l e n q t h  

I u 1 
r e  u 

n 1 5 u  d o  d 9 f I y d  l ~ L l 1 ~ 5 ~ ~ ~ ~ ~ 8 d Y ' d n " d  Cha rac t e r  Addressable  a 1 U8d Word LLRZ 
1 

1 44  

~ 1 l U U l 7 U D d  Word 1 1 U n  Cha rac t e r  

1 . CPU 

2 .  P e r i ~ h e r a l  Uni t  
I 

d 
l 

CPU ? i i l a ~ 1 ~ ~ 6 1  l f l 0 i ~ i ! l ~ 8 4  d ? ~  P e r i p h e r a l  n ~ U ~ U i ; d  f?Lkl5[;Pild 1 

9alJ 1 U ~ n ~ 8 ~ 1 l ~ ~ i ~ m i 1 t n ~ n l 5 M i d l U i 7 d  1 d?~i31d% < ~ D ~ I J B D ~  P e r i p h e r a l  Uni t  

i-14 ~duat)n~thi7+LSuiiJ 



?uwauluo~u~~I:riindiaI.~i~n"~?'i~iun~ 1 ~ u n i i d 1  g a d  CPU i a t l ~ U Y 7 . ~  i du 
4 44  

us;nau6?u?dlnl?u ~ ~ n : k n i n a \ 1 ~ r n i s  L~~U~FI%JR?U CPU z n h u  

61 1 ~ I T E ~ I ~ N I  ~ ~ 5 \ 1 f l ? i \ l ? ~ i ~  1 T F ~ L I  i~u8milv1"7\11~ (Func t ion)  VOJRDZI- ' 

v x4 
$2  r w a i u g a  i s i ~ t - ~ ~ i s n ~ t i i ~ i d  CPU a a n I K i b w d a u  s n a n o  

1 .  Storage  Uni t  

2 .  Ar i thmet ic  & Loqic Uni t  (ALU)  

3. Control  U n i t  



Input iz 

Xnpu t Storage Area 



1 . Storaqe Unit : 
4 3  u  

i L l~Ud?Uh8fl?M?Ulh~ I n p u t  In fo rmat ion  d41UMU1fiiL6R?i4iinL#D~n 

8 4  3 
wu~d~uui:uundauaanI6i~u 

1 .1 Input Storage Area : 

iSud~Udi~iu$Uniin::fi"78.jiin I n p u t  Device  L&UI 
I 

'\ 
1.2 Working Storage Area : 

ifYiGuu~ii~un=izmlrnn ~ j a  n3zniun~i ld~uni3Mninduiaq 

1.3 Output Storage Area: 

d 4 u u  4 u  
iSud2uMI#iuu~wnaayR1;Inqinni3u3zrr2nRn~a3n i d h  i jm+'auii8q 

4 
i~l3urrx:d~aanrri~i~ Outpu t  Device  

t! 
2. control Unit : "u : : ~ ; h l d ~ u ~ ~ ~ u ~ r r n i  ~ M ? . I I U ~ ~ ~ U P ~ D U . I U ~ ~ A ~ ~ V D ~ ~ I ~ ~  

I I t! r t !  4 f! 
n?kidioqni3 n~unaunauni~u i t~n i&sunqauni =iu?#aapoan~iq o u t p u t  

3. Arithmetic & Logic Unit: 

~m:nl mi~lulu%~ 

i &n?k i ;iuilu%p% nikqqind2udndlu program s t o r a q e  Area i:dq 

Idlw' c o n t r o l  u n i t  M?4lUflidbioWi3 (7nu; c o n t r o l  u n i t  qzn?uFu~uujd?ud 

" 34 
idan, i r r  i ~~I~~Iu~~~~:~I'IM'IJIu ~~aaunK2adi .~u.r:naun.nma auuziilu 

#4 u  " 34 
' ?ULL#N#EI$R ( d a t a  f i l e  UUBnW:fl4U~ll 



p 1 Data File 

1 Record 

4 "  3u 
PlUIlU 1 flI4i#Elyl 1 Record M D ' ~ U R ~  l&Jd~ Record U(I4UflD 

I 

Field I NAME : 3onuq7u~~inrnu 

Field 2 MR : s?U?Ui71uN7 5MidlU 1 8i~m16 

Field 3 wvm : $mqiiaiq1uq1uniqM?qiu 
* 

Field 4 TAX 
44-* : ~ I ~ U M % ~ Q I O Q ~ ~ ~ ~  

Field 5 HQS : d 7 ~ 7  D f ~ f W l 7 ~  

C 

DANG 

NAME 

d 

5 

RATE 

40 

HR 

7 

A 

0.2 

TAX 

5 

NOS 



Storage Area 

t 

Storage Area 



I I 

Address n 4 8 d i  

1  . Lnim i r n n i d i u  l ~ i w ~ $ ; i l n  Record M: 1 118: L . M L L ~ B :  field 

E I ~ u  Address i 00, bl , 02,  03 i1R: 04 P ~ U R ? ~  '&UU field 

48 
1 ~ 4 8  A I Address 00 LLn: field M: 2 61 (10 

4 
(07 2. L ? ~ U  Content  address 0 1  ll%~iflfl Arithmatic Unit 

(08 1 3 .I ON Content 1~ ~rithmatic unit Content 9 1 n  Address 02 
I I 

(09 1 "m 4 .  ~ ° 7 u R ~ d ~ ? ( r l D ~ ~ l I f i % i n  Arithmatic Unit I 'LJ~% Address 05 

( 1  0 5 QN Content 1 U  Address 03 {U Content 2~ Arithmatic Unit 

(11 1 6. U ? n  Content 1I.d Addreas 04 l ~ l &  Content 1~ Arithmatic 

Unit 

(1 2 7. U?;I P ) D ~  content C ~ U  Arithmatic I ~ M u n a a n q i n  content 1~ 

Address 05 

4 "  E - 4  
(1 3 )  8 .  U ? n i ~ E l U ~ ~ f i ~ l n ? l U V l  7 1I.l Arithmatic Unit I U I ~  Address 23 

( 1 4 )  9. 3uriL1" ~7u7nu16nn  1 jUM:~fiu Address 23 

(15) l o .  ~ u w ' l h ~ f i u ? d E l ~ U  Cantent 1~ Address 00 
I 

(16)  1 1 .  fi ~ f l u ~ m 5 ~ n i k ~ ~ : u ? n w n ~ i ~ ~ u 1 u ~ ~ ~ l ~  (~ecord ?fi$lkJ?U data 

~ i l e )  1 Address 18 
I 

(17) 1 2 .  1l-d Address 06 



4 v 8 4 "  ' 8  
L $ n . r q i n n i i d t  i n ~ a u n i i h y e n o m s d n i  7 i s t j  8duu  ~ 1 a g ; n i * u i n i 8 d v . ~ n u n  

1 l Y  I I I I 
44  4 

?U I%?% Address Pi1 d 7 ~ U F I E J W ? ~  101~; 1~Vll.l L W D ~ ~ ~ I U ~ ~ ~ ~ ~ ~ E Y ! E J  l?I~Fl°'184; 1 1% 
I I 

Address 06 Fli8d; 2 I$ Address 07 i l u a d n i i d e ~ i Y r y d i ? I u ~ d  Address 18 

I-  

Prqrem r ~ o r y *  rrrr -.' 
(addrer@ 06 .llruuah 18) 



q i n p  a~firn.'lii~ ki7 
I 

4 w 4 d  
Address i 06 04 18 ~ZM?MUIMLL!U Proqran Storaqe Area 

, f 
w q ' d  

Address 00 044 04 PKM~~MUIMLL!U Input Storage Area 
0 

w e ' d  
Address i 05 ~~M%UIM lL!U Worklnq Storage Area 

# 0 
Y 4 d  

Address i 23 ZIM*WUIMLL!U Output Storaqe Area 
I 

Y 4 d  
Address 19 5 4  22 ~KM?MUIMLL!U Unused Area 

i i n ~ 2 ~ ~ i d ~ U ~ y i ~ { ~ 7 U R 4 F $ ~ n  ~~uu~;tiu in'um~:47uai;ndu&n 5nuuni.r 

l ~ u n ' l ~ l 1 a ~ ~ ~ a ~ ~ a " ~ ~ o " 4 n i ~ ~ ~ 4 i u n 8 ? u ~ ~ 4 t i ~ ~ 2 a i i 4 i  l L 8 K f l d ~ i G I  1 ~ulL! i?di in ' l~u 
4 4 <~k~niudndvuinao4nouin 1ne5~un"lum~'ldiuun'a::diin ~ n u n i s ~ n l i u ? n i d v a d i ~ ~ i i  

1 ~ u ~ u 3 i u v i a I ~  



8.3  kna7~vl 5-  drmruoun ¶J (Media) 

1 . cfl5 L i l E Z  (Punched Card 1 

d  
2. L Y I ~ L L ~ ~ M O ~  (Magnetic Tape 

Id 
3. i i u ~ ~ i ~ ~ n n  (Magnetic ~ i s k ~  

d  
4. n?u~~ai L M B ~  (Magnetic Drum) 

5. ~~dn=i:niw , (Paper Tape , 

6. fll'k 1 Y b  (Data Cell 1 
I 

7. 9 l ~ l l i l ~ ~ ~ ~ l i i ~ d ~ ~  (Diskette 
u 

u 4 e u  luu=irniiY~nni.rahii i:ununuinii21tiuduiam2ndinq 1 1ls:lfl6"uin IM'IIYU 

3'3 1 f l' (punched Card 1 
1 z d  E I 

m-a u u 
pnnnuums 1~iz~auui?8luun.ra~lsnila Joseph ~acqudrd PIIIC~~Y.~ L ~ B  pn- 

I 
q Y 4 

U O J ~ I ~ I U ~ ~ ~ ~ ~ I S .  ~ D U I  Dr.Herman Hollerith ~ ~ R ? I u R ~ u u I ? ~ ~ " u ~ ~ I ~ ~ T ~ S I L ~ ~ W D  

? & u n 7 r i ~ . r : u ? n w s h y n ? u n i ~ d i u : T u L I ~ : m l i n ~ a  ~u3ni?uJ n A. i 980 h 5  
Y  

I?I:$L i u n i i  Hollerith Card ( I ! U ~ ~ Y U ~ I U M ~ ~ ~ I Y " ~ ~ ~ ~ ~ I B M  ) uoniini;r~n6u?lY"m~ 
u d u  4 ~ i i r ~ ~ ~ n ~ m ~ ~ n i 5 ~ n ~ i u 1 ~ ~ a a + ~ n e ~ ? $ ~ u n i ~ i i ~ 1 u n u ' n ~ i i ~ u  

<mfu:aodms Lfl'2 
I 

Y"w4 l i l l $ d  Hollerith ~anu~uu?uJ n.d. 1887 ?J~"MJu: l $ ~ l j b l ¶ l ~ d  lh12~ 



u clu 
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d u 
nru::~MuiriitIn=f m i i w u i k u ~ i ? ~  I I J U M  T n u v & l ~ i ~ i ~ ? 1 1 u n  F i l e  D D ~  L ~ U  2 d n  
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I . I ~ ~ ~ I U I ~ O ~ I U ~ ~ ; R I X ~ I ~ L M ~ P I U ~ S ~  ( ~~~u~~Iu.IIJI~~') ~i;rdu~ka'u$diu 
4 9lncVl5 f ip$~ni . rw.nul~nK~l~ 'Lm"~ns~)~diu  (Need f o r  t echnica l  term Inter- 

pretat lon ) 

d u e . 6'1 %.mi . r ~ ; n t  indauM8qdau'~fi'~u LMLIUY~U&Q? L~IUIIB.I L ~ U ~ I U ~ ~ ~ R : ~ L L P ~  

a a s "  I t  
cl 

umynnq.r w.ru L W ~ I :  L ~ I J L L I U ~ : ~ ~  sequent ia l  Access ni~~:ndiainCrnilqIK<i 



~~u~U i~~+n~ :a~~~ :naun 'u  ~Su?n ~ T U L L ~ ~ I M . R ~  1 qmjunii Disk pack ;nun: 

sad Disk Pack R~+~~~<uJ~~uDIu 1 ~ o ~ i ~ m j u ; n u u  unra 4dniuui~vniiAdad 
u 4- 

M ~ I  wad Disk l l & i 1 1 1 ~ ~  Un l?uMN2MUl (surtace h ~ ~ a a d  ~L~uuu~~II~:~?M~"I  h n ' l d  

and aciuii dfnq~f~l~ad Di S* Pack L L ~ B + ~  ~ I ~ : I U ~ ~ ~ L ~ ~ [ $ ~ ~ . J ~ ' U ~ ~ M U " I ~ I O  d ~ w ~ i L v ~ n  

L#U da$ugn ~u?n'u 3 i u ~ d  ~ ~ d n ~ m ~ ; i q r ~ s t  ? U ~ I U L L ~ L M ~ ~ U I ~ M ~ ~ U " E ) ~ L L B I ~ P ~ I  .JL 
ILI nix i LwirJudnni .raadsiuud ~~lnnsiaau~u%;ain~~mnpii +ii~~~l 1nudn;auin I Xucii- 

rJu&nsi~un?Xtd 6-12 63 u~~winoisGi"~uu' i~udnw~~~~ 4 YR PIULL~LM$~U~R:U~U 
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< sllu'daan ~h u n m  ~ln"iun"usiu~~w'u a8.1 - tmzuin:: unm &~~unaon rdu sector 

dlu $49 Zd 4' A_" 
Switchinq Gap n ~ a w ~ ~ ~ i ~ u ~ ~ i ~ ~ ~ i ~ ~ ~ n d I ~ 1 ~ u ~ t l ~ a ~ n  ?nLI-iI0dRi?d2UUn lWDM\v 

I 

?i i~~?a~~-lh;n (~ead-wri te head ) %lLI&U &YlTFI Mu2diu-u"u4n DI$L~US:UU 1 Mv? 
4 

surf ace (single-heqd-system) ~~'~DS~UUM~?IUM"?~D 1 surf ace (multiple 

head system) 



h ~ n l r  ~ b l i o ~ ~ u  aiak tile 



I 1 
4 v 4 I d  4 u  I ~ w a ~ u ~ i f a ~ n i i k d n i Z l n '  m ~ n a ~ t k i d ~ u - i i u ~ n ~ i u ~ ~ u ~ ~ n n  (Disk Dr ive)  3LU117DiU 

I 

b y n i  ~ ' n u a ~ u ~ i u ~ ~ d ~ ~ ~ n ~ g ~ ~ u M " n a d i ~ ~ ~ u ~ n " ? h l u ~ ~ ~ ~ :  Track 'lugnw:: 

u n ~ i h  Linra a h :  an.rfi ;Iraiuisn~u4nhr?aIn"~a1Li 25, ooo i ; ~  50,000 ih 118.- 

4 
n d  7-100 8iui3o'nus: ( c h a r a c t e r s )  

I 

V U  4 
~ n i a ~ a i t l ~ u ~ i u d ~ ~ ' R n  p u n d d  (Disk Dr ive)  ~ i ~ l s n ~ ~ u n l 5 r i l l ~ u n s 5 u -  

9 4  V  4 
~ E U B U , R L ~ U U ~ U   an (Random i \ ccess )  R a  i junCalJnii L ; u ~ n ~ f i n u m s d  uans in i  fid 

A Y V d d  A d  
1 

~ I U ? ~ ~ M ~ M U I M  1LIl.l~ lnuhynd7u ( ~ u x i l i k ~  Storage)  i ;?~ L R S B J U P L M ? M ~ I ~ ~ [ ~ '  2 

4 d t :  4 d 
ildldfla 1 L h . l ~ ~  Input Device  118: Output Device  L ~ ~ D J ~ I W - I ? I J % - I  3 1 ~ 1 1 ~ 1 ~ ~ ~  1 

V  
4 

I 
u  44 In (Disk System) t : ~ d ~ u ~ ~ s : n a u ~ i i a  1 ~ J U R D  ii ~ i s k  Drive T C I ~ ~ L L ~ R :  Di sk 

Drive i:&~nu (Axes ) a k j t i n t u q i u ~ & ~ ~ ' R n  ~ n ~ ~ ~ ~ ~ t i u ~ ~ i ~ w ~ n i : : P t i r ] ~ s n ~ C a ~ n I n "  
d 49 

. u i n n i i  lwll~~lj  L M ' R ~  L R ~ ~ ~ ~ I U - U " U M " ~ C I U L L ~  ~ ~ ' R n ' : : ~ i d i u l n ~ n i s ~ ~ ~ i u ~ ~ d  LwnnMnnCu 
1 

~muI~~Tnu%nsi ~ b l u n i s T u n h u C ~ ~  (Transfer  ate) 004 Disk LI~:UIN 100,000 

118: 400,000 Character per  second 
I 1 

1% 1r;l"uuC~ L M L I ~ ~ ~ ~ M ~ ~ L L ~ ~ c z L ~ ; U I ~ ~ I T T ~ ~ ~  LFJ& c c e s s  Time tlDdt7U 

n i i r w j ~ ~ h  (Magnetic 

L 5 u k n n i ~ i h ~ u 4 n h ; n  n 4 ' u ~ u i l d n i r p ' i ~  ~ f i u ~ ~ ~ ~ s d n s : u a n  ii?vCi lSu 
I 
4 U 8 4. 8 4. a?u 

M e t a l l i c  Magnetizable Film T ~ w I u o ; ~ ~ : ~ ' u ~ ~ ~ . J ~ u w u M ~ ~ M ~ ~ ~ s : u ~ ~  W U M W I U \ ~  
I 

liddoan LQ unrR ~ n ~ 1 i ~ l L I o h r i n i : l & ~ ~ ~ 8 u ~ ~ a ~ ~ 3 1 ~ ~ " 7 d 7 u  (Auxi l iary  Storage)  
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i d t: ' 4  rn7n .r ih iuu i t~an  (Maqnetic Drum u n i t )  13uv1.r ~n.m.ruitiBytufii (In-  

i 
put ~ e l i c s )  LIE+: ~nm.ru?iinpnnn (output Device)  7unini.rruanwnQ;n 

I 
d v n i  q ~ ? . r i u u n . r n f u ~ i l ~ $ n ~ n u a i f u n i  q ~ ~ u u a . r n f ~ ~ u i ~ ~ n n p 1 3 t l n 3 i u ~ 3 n . r ~  Tnu 

~ I L ~ R : :  Track 804fifRllJ.i ~~4n~rihTm'iu-u"udn o i  (gpl.r:nm ) 



1 ni:n.r&n~uLCia"R (Magnetic Drum Unit 1 9 :ntlqiulnuni3~y;2i?un.m3q 

P ~ U L M ~ ~ ~ ~ U  (Diskette ~ 7 %  Floppy diak) 
1 

441 u q iuu i~nSndndnu  ~ ihr iY~nawld2uni  3 ~ f r m L ~ m u n n m z n h u ~ i u u d  in iml i i i  

w i n  ~ 'Rnni i  ( C ~ i u u  ~n'uul<ri"~iuuri C l n e r w i ~ ~  1% ) c ~ ~ I ' ~ ~ ~ C ~ ~ L C ~ ~ I ~ I ~ ~ # C S U ~ F ~ C I ~ Y  
w 

i u n  C 3 u h n a i ~ i I f l k : n 2 n  Q ~ H u ' n ~ u i  L n d n u ~ w l r i j i u  miu?unqs iuwin  

~'Rnu~iar nw'u ~~uul~~M'in"urJ"nsd~::ui 3,000 x so a n d  ~iu~~i~n'Rn~Gndnurmin~8u 
V v  

w ' i ~ u G n a i ~  s i i 2  I u iu  d i u i 3 o ~ ' l u t n n ~ i . r m  8 x 11, 7 1 %  60-130 nCi 1 1 h  
v  

u 4- ~Lvie?u2uk~n133 u~un~~mrmintduri i~uGn~~i~ G? (mini floppy disk) IC~:  
v  1 

4 u 
m n l & i i ~ u i n a i ~  4 ;7 1 d i i u l ~ ~ n 3 n o ~ h  ~ n a i  Iuni~3tVlnt1n~~ai~Cuin~if.j~~~ 

v d  v v  ~ o ~ ~ u i n ~ n u n ~ ~ r i ~ G n i ? u n ~ U " u  CIP~~:MUY~PIOJG~LL~J L ~ W  trn7R ICWL sector c tiu I ;ullnu~ 

e iu C C ~  L M ~  



rnrln.rrncl.1, (Paper  ape) 

4 v u  
~ ~ d n s  ::ni~i~~nnuolzfi6iufin~nunu L M ~ L L ~  L M ~  L ~ U \ I  L L ~ ~ I  ~ ? \ i n n s  ~ n i w ~ ~ ~ t n i  s 

d 
I 

uim'nhinnquu LMLI~S::~IM~MS'I~U~I  s LFI ::~,LLMuM'~::I~~'IM"L~~u maqnetizod spo t  L M ~  

u 4 w  4 n~::ni&raiuauin ~ ~ n i r ~ ~ m i n L a n ~ i ~ ~ u ~ ~ u a ~ ~ ~ m : : p I a ~ s M d n ' u u M n n ~ u u L w ~ ~ i ' I d .  

S~JLI'I$~LUUC[~ L& BCD (Binary Coded Decimal) Lhh ' / 





8 -4  qllfni3mon (Peripheral Device) 
i 

8.4.1 lfI704& l ~ n l  ( M e g d e t i c  Tepe D r i v e )  

tii i n ~ ~ r ~ ~ r r w u z f i A i ~ r i h  ijln~n~diuY"p1.rlu8~r~~r~ L I I Y N ~ ~ ~ ~ L J ~ :  inn I iu~a?lXI 

(aegnential l  f i l e  I i ld irbi lni i  L nia . m i i ~ ~ ~ u a d i r n 3 i u ~ ~ u i  7 n ' ~ ~ n i  ~~~JIUI~RIU 

Mi i~miun?$?#q:.rymahni5 I dr m~q:~?~ii;i'ibu$dn~r;u"ii~~a I ii~% lfiu?d- 
c.r v n7h.r r lnn~?L~aaonwinoi;is t l i l ~ ~ u ~ ~ i n ~ h ~ : :  ~nn~i.run7iuq5nyn.r~l ln 

4 
, 

8.4.2 L l l ' lO4&~~l ld  L ( D i s k  D r i v e  1 I 

I q d n . r ~ ~ ~ ~ n ~ ~ f i ~ i ~ i u i ~ o d i u ~ y n I n ' ~ ~ ~ ~ ~ u ~ ~ r  mw i iuq~'16bi~nr l l IYu~~r-  

n l ~ ~ l ~ ~ l ~ ~ d 5 1 ~ 5 ~ ~ 3 ~ ~ 1 ~ ~ ~ ~ 1 ~ 1  (system software 1 l l R : d ~ ~ ~ 7 U f l 7 l ~ d : n ? n i U n l 5  
I I 

8 ~ h 3 & l t ( ~  (Cornrnunicaticn f a c i l i t i e e )  ~J%~I~u?~u~#~I~~~JIU 

d~r1ud~alao~~~n5hr::Lnn&~in~u~iud~u"~nnaau1mi ( o n l i n e )  ~ r i d i u i m  

lt~iqdn?r6~.rr ~nnuaonui . \  n' e ghat: ;a 
I I 

6 lb~ ) : i  1 ~LLllJfld (Fixed d i s k )  

8 n m r i  r iluu l n d m r ~ u  (removable d i s k )  

4 4 4 4  I 
4 4 4  q 

d l  1 a ~ n ~ u ~ ~ ~ ~ n n ~ ~ 1 n ~ a . r ~ i i u u d 1 ~ ~ n n n a u f l a i u 1 ~ ~ 1 ~ n i ~ l d i ~ h ~ ~  ( a c c e s s  

4 v w  
t i m e )  !J ~ n u i  ~ n i i ~ ; l d 2 u n i ~ d i u ~ y a ~ i n ~ d n . i l u ~ d k ~ n u i i ~ 1 ~ 1 a i ~ ~ a 1 ~ n i M ' u i u ~ ~ ~ i n  

,u 2' 
naA7 I m i u i Y " u M ' n a ~ l u f i ~ n n ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ u i l  raua~n'ulril4u 3 d3:ni 5 iln 

rrccesa M o t i o n  MNIUBJ 1 m i i ~ ~ d ' ~ u n i  5 i daUfi i iU / ~ u i n  (Read/Wri te 
I t: 

Head, l ~ k ~ ~ ? i i ~ i q o a ~  . Cylinder d ~ i a y ~ u u d ~ i n g a i  
I 

I 

R o t a t i o n a l  -lay HUIU~~ I ~ ~ i ? ~ $ I f f l u n i 5 ~ h q 1 ~ n s o i  IT~~IU /uir inIdk 

si7lari&a~mr"u~qin~ai 
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8.4.3 L ~ ~ s D - J & ~ ~ u ~  ~~~nddau ( D i s k e t t e  D r i v e  1 
I 

1 i i a ~ ~ i i n i ~ u 7 ~ n a a a n i ~ ~ ~ ~ u t ~ a a ~ u u ~ i u a i ~ n t n  (disk) ; u i i u ~ ~ ~ l ~ ~ n d G n  

n'u 1 nia J~UsluLlii LM"n f lL l i i 1  d<uw34~1d~m46uMim?lbMddplD J Cylinder 
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8.4.4 lflf ElJCid (Printer) 

I 

~ n i a q P u i 5 i i  ~ ~ u ? ~ n r ~ ~ ~ ~ l n ~ w n ~ ~ n g i i n ~ ~ i u d ~  ~ u i o i x  (hard copy) i n u  
ft5 v  Guu'ti(Kuuin '~udriu ~;u~n4odGd7#& ~ d a q n a ~ ,  ~na.ruuna~7dh.rznivdnir ifivid 

4 
i j ~ n i i n ~  :niwPiO LUDJ (Continuous Paper i~&~Gulh*Uni .~huilduinsui;.rwin 

7BK'n.r :niwa5~uni l f i~31~1 

1. Impact p r i n t &  

2,  on-Im~act P r i n t e r  

7 .  ~ s r a c t  printer ndn.rd9'nii i ~ u i n i a ~ ~ u i h  :inM Impact P r i n t e r  

Y 4 u  $4 
U9:UFlJURD 

4 v  v I. I Chain ~~nta ~~uin '? ;oh6khrnaun"~uTd ikluuTds:un~anu5: 
4 -  , ii~ l j u ~ ~ 5 i n g a d  nini~Gurfnilani53qCu7iild1~k5 :m~unwuwi~a:ldd5in~uu 

n5:ni~ 

1.2 V m  Phi- q~%nMU:~%tln"Y C h a i h  P r i n t e r  1 ~ ~ ' 4 l l ~ ~ 1 ~ : ~ ~ 5  

4' 4" 
d h q T a ~ : ~ ~  qn.i:uanuuimuTd n i . ~ ~ i ~ i u a a ~  ~nia.r~dg~fi~~:aifimgnni.r ~nanu i  

unq~sqnsmanuivu91 
4 Y u s  

I . 3  ~ a ~ i x  phinta ~n'?;aluwmhlrm M ~ W U ~ ~ P U ~ Y ~ B U ~ ~ ~ U L % N ~ ~ ~ . ~ U ~ U  

Y 4 v 4  
M ~ J  rirltu n ~ i u n u ~ n 1 ~ ~ s i ? G u i ~ : ~ ~ a ~ n " ~ ~ ~ ~ 3 ~  L bu naniUIX? ~huu in  fimm~#n"nii - @4 uin idu in iaqdn  8 h:Guw*liinu86a~nj1 in4aqdunMu 24 L.UU TnuLtniln'?;aq 
, * aeu4 u 4  ; 

~un~unuv.un~iuLi37unisGuw'Bin3'i~s: lnwd 1. r na: 1 .2 ~~ i f l qyuu~n .~a~Gu ig i in  
u d  4 $ 4 ~  44- I ~ ; ~ I I ~ I P ~ u I ~ T ~ I Y ~ ~ ~ u , ~ ~ :  600 u3.1~'n Inindiu~dY:inMuuuaAuuu'~g~u 

~ n k q l u ~ n ~ n a ~ ?  i n o ~ ~ n u ~ ~ 1 ~ ~ d ~ ~ ~ 3 ' i ~ i n i ~ n 1 ~ ~ ~ ~ ~ i ~ i ~ n d s " i ~ m " ~ ~ n u ~ : : 1 n " ~ n i u ~ d  

# u 4  
11vu L du m"~uuiu 83 I ~ M J  ~~wuanqinu U J W ~ I U ~ ~ ~ J I T ~ ~ U ~ I ~ M ~ ~ ~ ~ I ~ ~ ~ ~ ~ U  

d v  
1.4 ~ a i d y  ~ h e e t  paihten Ln~oqiruw"~iid~z7g~iua'qMdaaanui~i~uniu + 



M / 4  d -4 
wwlmu=iai:~an'u in iasnauh ~ p l j s '  m'i:aan'dnii2;itn~iu~uu~nsa.j P r i n t e r  IFI+D.IGUWI 

! 1 1  Y Z d  4 4 "  

2. Non-impact Printer 1 ~?Eld$&JYh5 ~ l ~ M ~ l ~ ~ l ~ 1 ~ ~ d M ~ ~ b n a l ~ ~ ~ l " 1 ~ 5  :UEM<~ 7 

I 
4  s /4" 

p a c t  P r i n t e r  ~ n s s ~ ~ u ~ ~ ~ ~ ~ i a t ; l u n ~ u ~ a ~   on-impact P r i n t e r  
Y 

2 .  I ~ t e c t t o s t d c  ~hintu~ i n ' ; s~$ddmi t  ::~#~"2Gd<nwN: i ih2riiu 

dot m a t r i x  p r i n t e r  L~U. I I I~ ;nS: f i iW~1f l9 : ' L~n5 : f l i~p l~ f l~L f l~  {nwN:ni 5GuWfdM?h. 
I 

n is  ~~~uuf in iwaaans:mw?bsing ~ ~ ~ u ~ - d ' n ~ s p l i u i ~ s ~ n i s  

2.4 ~mogkapkic ~kocebd ~ h i n t m  ~ ~ u s  :uuni s i jdm??G~na"nm: 
4's; 

I 

/ U  9 

UI )~  elec t r ic  t r a n s f e r  U U W U W ~ M ? U ~ ~ M ~ W ~ G ~ D ~ W I U  d~ i :us in t~  i3~~2iYnws~lhY2 

; d i m s  I ~ ~ l a u ~ i j n ~ ~ f l ~ a . ~ l l i i u u C ~ ~ n ~ ~ ~ t ~ n  

2.5 Ink  jet P h i n t ~  15u L n.?;a~~ur$?&:uun~sGu$Tnui~ 

n i  s ~ n u i i n a n n r n ~ 5 u C ~ 5 n w s ~ l n ~ ~ r n u ~ k ~ m s  ~olun"?~!~r;~a~:ui:1rs:nau~2uadaiui 
V 

4  
ns imd d l  lh i~a: 1 ~ 7 ~ 1 4  &uu (7 ~7~1Gdm~i: ~ ~ o n i i i a  1 I = i i i : ~ ~ i n ~ ' I ~ ~ i m ~ ~  

t 

I.rT.tls~m sur;.ln<i .ri:lun2u?u?%ni ~~ iaanu iw f iun 'u  15uZ(M"k~n1s 



8.4.5 q ~ n d a i m i ~   emote Terminal 

I I 
v 4 d  

v i ~ u i n  ~ ~ u ~ ~ a < G u a n  L ~ ~ ~ ~ ~ ~ ~ ~ . J P ~ B M ~ ~ T U . ~ L ~ ~ U ~ I U M I . J L L ~ ~ ~ G M H I L C I I U ~ ~ ~ ~ G ~  ~ n a <  
I 1 

T n u s t l C n M ' ~ i n n i s ~ ~ ~ ~ \ ~ i u a a \ ~  in?odnouti-r L ma<~mnpvn maniw k% n i i i  
I5 

Remote Terminal i i twuiu~d?Un~d?nian"u~2na$2  L R D ~ T P I U P I . ~ ~  ldlUU d98193 t 

~du?1~n~rba:15fiIn' lmhr TElJ l lw ,  llflll$~d, POS (Po in t  Of Sa l e  Te rmina l ) .  g raphic  

d v  v 4' d I5 Y 
d i sp l ay  LUUPlU ~ ~ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ S N ? ~ M ~ W U I M L ~ U  Remote Terminal U U ~ ~ P I U D $ J  

8.4.6 optical Scanner 

o ~ . r d q t  ~ n ~ & i n ~ i ~ t ~ ~ d i . ~ ~ ~ w i w a i u n ' u n ~ $ ~ ~ ' n n u ? ?  I na<luauinm h u  

L w ? d i i a i u 2 u ~ ~ t ~ u ~ u ? ~ n " u $ 8 ~ 1 L l ~ ~ ~ i n o u ? ~ L m a f d i u i s n i u ~ ~ a ; n i i n  {uni L~I; 
I v  

q l U n = i 6 i f l i i a t ; ~ u n $ u ~ 1 ~ d  Op t i ca l  Scanner i t iUl inph;  

8.4.6.1 MICR (Magnetic Ink Charac ter  Recognit ion)  q L h 4 d 5 t l n ~  
V $ 4 $4 
iii:tl$lun'sni~uasmiRi 5 i i n l b s  -rum I bm?uaadBnh ~n~o~uauw.rtkSniwpcsuin 

u id~n i ' a~pc iu i5n i iw~and i~ I6n" \J  I ,200 ~~ iun iuT1~  I liG 



,,:a r ro-ose 18: rooar ? S - O P  bdC1/3COCCO s 6 T O /  

+-+,- - -.,, 
Crrrcn *a* Aclnint  P-XW ~ n - l u n t  

Rou:lng Trais~r Y,Vber Garr-3l 
syrnool w.nger 

r 

Universal Product Code OCR-A 
(LIPC) A B C D E F G H I J K L M N O P Q R S T U V d X X f Z  

L Z ~ ~ S L ~ ~ ~ O - = Y S A ~ ~ ~ ~ L ~ I + ~ : ; ~ ~ ~ . / ~  

OCR-8 

A B C D E F G H I  J K L ? l N C P 9 2 S T U V V J X Y  L 

1 2 3 4 5 6 7 8 9 0 - =  1 * +  I<> = 

8.4-7 om ( O p t i c a l  Character Recognition) 

s:ldiilidlwa:viaub$ol~~ns EMPI Photosensitive element LLhLlIJad L ~ ~ 8 h ~ ~ l b h l 1 ~ ~ 1  



I I , 
d d e  w 

OMR I7u ~ $ u ~ L t n ~ c v ~ ~ u n n w r u : n i  n ~ ? ~ i u  buiau ocn i G u ~  ~ d i  :i~~$awi :~aimw"du 

8.4.8 G r a ~ h i c  Display Termj n a l  

?Ltnsd3: lnvli tui  ~ i l i n i : ~ 8 ~ a m w i . r ~ n a i u d i u i 5 n ~ u n i ~ n a i u ~ f i  ( h i g h  re 

w e d  4 w 4  ,3 

solution) BJIW?MUIM bu9d G r a p h l c  Display Terrn lna l  L L ~ : % U % ~ ~ ~ : L R U ~ ~ U L W ~ U ~ : ~ M E -  

d  4 
niwTss"n"u inTed6dni i2  ~ ~ i n ~ i u i ~ n u i ~ ~ n ~ ~ ~ :  LFIM t i z e r  MSD light pen i i i  

1 V l  
4-3 4 

d l g i  t i r e r  l ~ ~ ~ ~ l n 3 ~ 8 L i ~ ~ 5 7 7 .  ( s c a n  ) ~ l ~ ~ ~ n f i ~ ~ l ~ 8 9 ~ l i ~ ~ d ~ s s " i 8 ~ 8 ~ ~ 7 ~  



8.4.9 Plotter 
t 

Plotter ~Su~~nsr;M?82inpla.1nsivi~?a;a~~ Cn ~nu?8~a~nGa$,unoui72 L   as' 
I 

d 4 9 

44d499f l  L u ~  2 flGfl%l ~ C F I  drum type flatbed- type T R U M ~ R  flatbed- 

type . ~ Y ~ R ~ I U L ~ ~ ~ U ~ I ~ ~ ~ E ~ ~ ~ I ~ ~ ~ ~ ~ ' I ~ ~ ~  arum type 

sc i o i  



Caqnesy ot hEC lntr~alron Sy5Wrna rc 

Plotter. 

4 
n711 8.4.9.1 21ll\11R%D;I p l o t t e r  

8.4.10 V o i c e  A c t u a t i o n  

4 
Voice Actuat ion Vila Speech R e c o g n i t i o n  lb L ~ A L M F ~ T U T R ~ I ~ ? U ~ I ~  

d 4  .' j nna L W ~ U  ~1~1ju5\1iu'lK LLi?uwu:$knis?i' 



Chart ) 

Amendments 

-/' 
Program P ~ Z R ~ ~ ! '  bpdates the 
penonncl f:le fo. rrr.!'u~pc: ntri.untr 
ancl r~cignationr. #nd r . ..-d,'.;g dete 
57..* ldt1(8.*0. 11 1180 C I I .  1s bP # ~ d ; t  

_111 
:rail ocra~rlnj ,.if chvngDs t r  t h ~  ftls 

PE?u.II 2nd display; e -for messogt on 11..  

rcreen 



2 .  iiniYuplauM: 7 'iuni.r~r?i ~id3: tuu ' iu~2udi :~aduui1~ L iiuuT~13 nn3u I & ' ~ C  
t: 

I U ~ U  ~3 i i :KaGhi  ~ u ' l ~ ~ s ~ ~ n s u i :  I a w u u l f l a a n ~ ~ ~ ~ u  (prbqr, oesiqn, 
I 

3 I R . ~ I : ~ T R ~ ~ & I  . r a a \ ~ ~ a ~ ~ ~ ~ ~ u + I u i ~ ~ u ~ ~ i u  n i  3 d a n m n ? v w i  Li&'i&iuIIB:ni3 

t: 4' 
ilonniui'iC\~ui:fiurii~ d i u  W R ~ U U L  ~ i ~ i ~ ~ : ' i # ~ n ~ a ~ i a l n " ~ n i u a d i ~ n " ~ u n ~ ~  i du 'i# 

~ T U ~ L L ~ J U  (Programming Flow Chart) ' ~ $ ~ u ~ I L ~ ~ u ~ ? P I F I ~ ~  (pseudo Program) 'ifi 
4 d v 

N - S Chart MSD Warnier Orrdiaqram 1flUPlU 

pk-3 PAYOET 

PROGRAM FLOWCHART - PAY006 

Ger Rsford 

Get Pnv 
P u l d  Dare 

of File 

~t File 

PRINT 
O.n Totus 

SET I*DI 
Taralr ro 



~?~niinis L;UUTL~LL~SU (Program Coding) 

Ttl31ln3unlrrl4ilioa?'M 
STRT; GET LIST (PRINC, RATE); 
IF PRINC = 0 THEN STOP; 

PRINC, RATE I / / INT = PRINC RATE; 
AMT = PRINC + INT; 

A PUT LIST (PRINC, INT, AMT); 
Yes GO TO STKT; 

l l l ~ ~ t e s u n i ~ i d s ~ i ~ ~ ' ~ ~  

13 READ(5,lO) PRINC,RATE 
t , 

INT = PRINC x RATE 10 FORMAT (F 6.0. F 5.2) 

I IF (PRINC. EO. 0) STOP 

AMT = PRINC + INT 
PRINC, INT, 

WRITE (6 , l I )  PRINC, I N ,  AMT 

11 FORMAT (5X, F 7.0,2X. F 5.2, F 9; 

AMT = PRINC + INT INT = PRINC'RATE 

146 b C t x  - 
150 l O K  I = 2 * I < >  I(K1 

160 IF X >k A(I) 'I'I1L<N I80  

170 LETX = AO) 
180 NEST I 
I90 PRINT "THE LAR3EST": 
200 PKINT 'EI.EblENT I N  THE" 
210 PKINT 'ARRAY = "; X 
220 DATA 20. 16, 16 ...... 
230 DATA 47, 32, 64, ..... 
240 END 
RUN 

/ 

1 

h a t i 1 4  2 GOT0 13 

S'T A H'T END 
Td.rr~n~univ~ruan 

read 090 K1:h.l BASIC EXAX'IP1.E 
.A(l~..,.,A(lW) 

1 100 DIM A (100) 

X .= A(]) 110 F O K  I :- 1 TO 100 
s 

I - 2 
I20 READ A (I) 
I30 N l , S T '  I 



l2uin.16 nrr::n?nini5lfni'RdlwIiviiu 

L o g i c  ~ m o k  wu7uZd n21~2n~ainDYU ~r?nqin ni3lBmssn ?WUI inwain 

Minr?m31uni3n?u2NinwoinMia!u 9 L ~ i ~ i ' l i i : : ~ ~ n ~ i u ~ n ~ ~ d ~ d ~ ~ ~ ~ ~ n d a u ~ d ~ i l s . a n r u  
4 I 

d d L 3 1  L 5 U n 2 l  run time error 
\ 

a: 4 4 

PIU~DU'VI 4 L 5 1  ~ ~ ~ n i i n i 3  Debug LL~WR:: ~esting Program 

8 
1 . 8 ~ ~ 1 ~ 1 1 2 4 ' 5 ~ ~ 1 ~  (System Software ) L ? I u ~ o Y I Y ~ ~ L ~ ~ ~ ~ ~ ~ ~ ~ M " s : u u L ~ ~ o P M ~ P I u  

d 
I 

v 4  4 - T1hiins~n7u?us ZLlu (Operatinq So£ tware ) LlhId~ ~ ~ ~ ~ U M ~ M U I ~ I M ~ D U  
I 1 

uaZiuluni ~ ~ L L R L L R L U ~ M I  5n1 5 w f  d i u ~ a d ~ n i a  ~3 ~ - . i ? ~ n i  ~?nda~uqll lnsru '3auunnaaa~niad 

- T ~ ~ s ~ r n s ~ d i u  (Compi ler) h a d l  \l idu FORTRAN Compiler, RPG Compiler, 

COBOL Cornpl ler L?IUKU 
1 

2. Til=jun=iun2u?lrgiuCa$a  atab abase Management System) g d  L ? I u T ~ ~ ~ -  
~m=jun-~u?uun::ui~i =qiuGa;o h n d i r  t du DBUS . ORACLE 

3 .  Til3~m3uaiu2un2iuotn2n (Utility proqram) L?IuTil=iiLn=jaih$ni LCU 

\I~UU'DU O) L dl.4 Sort Proqram, Merqe Proqram 1 8 ~ 8 ~  



-- 4 l ~ d l ~ n d l 5  ~:%fi~5bLtl58Jf15: LnM WS., Word P e r f e c t ,  T h a l  S t a r  

C" Writer L&$U 

d 
( s p r e a d  s h e e t )  L d~ LOTUS 1 2 3 ,  VISICAL, M l l l t i ~ l a n  L U U ' ~ ~  

- . ~ I ~ L " ~ L L ~ U L ~ R  L i i~vYuh~snk3utYi  ; lnJuluanu.~iu, LL-&.JIJ~J~:R 
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