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_    1   - 

•.-.i-       _   .u,..   -   ,»• .  *>i.    I'IVL • t   jf th»   t*!*r-t  computar Tho history of c-lcul.ti:,iT »Tichm^ •>/••• -^   ^-T Jì x"¿-¿ -»-—*• 

- The  cmputùi-   iff  <  cafui-.trr«'   ili 

- Aiacuß  (2000 y,- ,rr   *.•*.)   ->  <•»"»- 

- »laventior,1'   ,f -.v-n 

n-xev p..-!    1 (Vi.)»       t'-V  u'i subtracting anchine 

- Lei tan t,-. M - ?o) :     .«It» ; l;. i •.* IT. r-hi.-A- 

"    l^tl^^r^.V    W   or^uct*,,.   ,f hind-*«• du* 

- 8«:L-iU  i^.l»orK-nti     (W) Hollerith  (USA) devaient ;,f 
PUnchui   -"ria   «d  punch«* e J*d "nohxnos 

- TBé &«K  - I»    wortW of  th„ pr-chinc  deteminod by i built-in 

S^thU¡f\bout th^ further development  of the Zuo- Compnny 

- 1*40-44 E.  StübLtf*     HcU-computtrr    K :i* 1 t/m f^rfc V.      'lev of 

ÎV'Vt !-•>«-i  h>  H.H.   «\ikjn  (wciífh+i  cov^p-il  tono) 

!v,  ri.    i   L:-t^"-t)r   a, s  ': .lcul-.t^r),   th. 
-    Í944 H-\rv:tr-í N-r*  i. 

fiP...    .nt;r   * :      tr :.   -       •¡•-t-r.        TW.gr.td ly  IV.  John 
ff&hly* -r.¿   '.  rr.-i^r E«^rtf  "V.iv. rutty of Ptnnuylvuii'; Moor« 
Jf    t    ,. v. , , -oc     1/ar.uf tuU..-,  W tons,   filled 
a whol- ccll-J.       '^< f^r *«'•• o-dcul-itxon -4  ennrrn »o.il 
trajectories,  r'»0OO   .»uitiona p^r ^oeond. 

AP.tf W* 
- The Untv-ic - ODC - IM story 

- John von fewnnnn (TU, Institut, for Adv*ncod Study of th« •¡"*£n 

Tfaivorstty;    Hunr*rl-ui)t    first   * .lytic tr^tment by * wth«- 
tioif« of   lutonxtic ciloulitors. 
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First,  second,  ütc.  generation 

- Generation concept   os a commercial gimmick 

- First  goner-ti m   (V.vp - 1<'>60).       Vacuum tubes.       Biff machines,  much 
dissipation   -,f heat.       Simple  business  data processing applications 
(payroll,  Dvr.plw  bookkeeping,   irdcr administration) 
Ei¡ aune.;« Kith  thv IBM br-0 
(From  uno of  -•   Oervic: bureau to   40 million  dollars   a year!) 

- Second generation   (1 )y) -  1X'0       U»~  of transistors   and ferrite 
core:;;     smaller,    ..   a, reliâl le  computara. 
A bigger main memory,   fester and ,a bettor price/performance ratio. 
Many new  applio it uní. * 

- Third generation  (1',K4)      Use of integrated circuits. 
New memory   type:   (plated wire,  thin  film).       Anew,   a better price/ 
performance  rot;   . 

- Fourth generation:     liter than  19'i'9 
The pace    f development is slowing down.      The input/output bottle- 
neck;     -< smarter  "internal" organization. 

The next  fifte.u ye ira 

"    The task  ahead.       Illustration by means oft     investment in computers 
(about equal  to that in motor-cars)»  required personnel {% of 
working population   ^rmoreî).       Reason  for this explosion. 

- Technologic'.1  r .te  of progress:    will  slot/ down  (speed,  miniaturi- 
zati >n).       TÎir  ughpat  will  inore-na   by better organization within 
a coi. putcr ana  ly   deval'ipment   -\f bettor  -md standardized application 
packaged. 

- Man-michiru   \;yctemi-    ¡ni machine—m-,chine  systems 

n.     Satiof act i nt  of Uü..r require •'¡eut o   in  terms  of functions 
perfoi-.io.i,   '-. -> t  procedure'  luaal t;  perform them 

b.     Standard!.:; it Lo:,  (with  lead t;  oasu-ilities,   the  s) billion  dollar 
imble   n" TRÍ) 

C«    Make the gi. ar  -.a  extension • t' .man     (interactive mode) 

d.     New wa-.s   -•!' org-.ni/'ing the machine   and systems  of machines 
("Seguenti- 1   •tr'.:ì   p-.rollcl   pr'Oi ..i.-nig) 

-    Some concrete   . xpoctati:ms    (P-rtl-  b'sod upon "A fifteen-year 
force-.31  >>:'   ; rrf. >r:-. iti-»i-pne, 'a-a-'.f- technology" published hy*»the 
"Research    .:. :   ;Vvelop:n<.-nt   invia L>:i  Naval Supply Systems Command, 
Washington,     .'.)       Only  tho;-;._   _xpectati->n3  are chosen which will 
have a   lire-i   impact   m the  prac•osing of  information  (like the 
information n.. .-dud  for controlling  -  project). 

a.    Techniques  for machine reading of general print will have been 
developed  (f?r books,  newspapers,   etc):     1975 

b«    Sophisticated micro-electronics with permit  design of very 
compact  self-contained modular input  terminals:     1972 



O*    A new cltusñ  of machines  available will be the information 
retrieval system.       Thoy will bo characterised by very  large 
momory requxivru.nts,  ,md the  "ability  to handle largo 
momories including multiplo peripheral systems:     1975 

dt    Standard T.'/.   .-.otü will roño into  .uihctint ill uso  IF  I/O- 
torminala:     l"'7e 

e. Six- to t~n-f~ld  improvement   in throughput  cost-effoctivonesa 
of overall UDP oyrtcmi'  (->l:o  contributed to "!;,,   advances  in 
circuì t  .jpo-. d¡-' ) :     19*0 

f. Wid'j-sprv-ii  -xv,   of fviurc .   l.ti   -iutom.ition  devices:     1972 

g. Transmise L>n  chirle 3 based  on  distance and Ht  rite   -.3 well 
as time,  i.e.   t.'.aed on   i ti volume transferred:     1973 

h»    The UBO of computers  (and electronicr.   In general)  in the 
uuucition il process will  expand rapidly and significantly* 
1972. 

fit» essential elements of 1 computer 

tforn basic concepta 

•    Thü ature ï rr) gramme concept  (üabba^o, Zuee and Aikcn).    The 
influence   >f v->n ?í..unmn.      Illustration by means of the calcula- 
tion of the-   ¡vtrigv-   if n numbers.      External solution (panels with 
wires)  ml   u.tuim   1  .-.•••lution.      Instruction and exocution cycle. 
Address end  i.^ructr^ -a >di finit ion.     (The  latter moms  in general 
bad prof=r -mminf. ) 

"    T^c decun   1    u.-l rt.>n-d>,-cimal representution       (The   invention of zero 
by the 3UTK ru-  e**»   \ .K-.)      Bimry,   octal  and hexa-deeimal repreaon- 
titi >r.. 

»   Hardwire   me  r-,i'tw.ru 

a. Hirdwar•.. :     thv   physical object(s) 

b. Soft* JV i    the procedures 

Separati-ir. of the hard- md software pricingl    the software bueinoss 
is 1 tii 

Baaio hardware utructup     ->f   . computer 

Elements!    a.  central proc^-ung unit subdivided into arithmetic unit 
ani!   outrai    ¿ut 

b. momor;/ 

c. input/output  units 

- ^ CPU 
Performa the arithmetic under control of the control unit 
Addition   md multiplication in the binary »yste« 

- X«aory 

Word,   byte,   bit,  checkbit 
Address,  indirect  addressing 
example Y » â/B •*• C 
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"    The l/O unitn 

Stress the critical nature of the l/O function«  An illwtvaUon 
of computing (hyporgeomotric distribution) versus Imsineis data 

procoFsin^. 
Addìnf: *n.uod versus  i/o Bpeud 
Some solution.;:     parallel processing 

baff-'r techniques 

Basic  software structure    -.    . ";r..put«.r 

- Prom loopin,- vi.-:  an  artii'ioi-L head towards an operating system 

- Flow-charting (Short,  r,S .-r to 10.51    The basic concepts of program- 
ming by  Mr.   ¡h J.':-..;'..) 

.-    Programming (in  hu*h«.r  uvei  languages) 

- Thu compilation  and  execution   >f  a simple FOHTRAN-programmo used to 
illustrati' the  importane,   of the operating system. 

Typus of 0P'-T 

Look--dio .'i processing,  multiplo processors 

Memory types 

Registers,  cur .trai coro,  slow coro, drum, magnetic disks (tho 
"Furnace1'), ;avm..tic tapes,   data cells, magnetic stripe, punched 
cards « 

Typen  of i/o unite 

Cord-re ad..r,  printer,  consolo typewriter, touch-tone devices, 
alphanumeric  and graphical  displays. 

Data capturing dovi cos 

Mark sensi n,.: cardo,  touch-tone devices,  punched cards, OCR,  card- 
to-tape,   c-',rd-t.—dii;;1:. 

Types of   iper .tinf:   system 

- Serial (batch-) processing 

- Time-slicing 

- Multiprogramming 

- Multitasking 






