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wohincs and thy advent of the i.ret computer

The computer st o 0 loulntine 11

abecus (2000 yoore 5000) Gl Chin

wpventior” L0 oo

Rlrige Pasonl (164 Yt dding wd subteacting aaching
Leabnite (1470)s  aultiplying m chine

Charles Bubibg (1-17)1 e lytionl oumine = firat ttompt to
deeien o sutoratic mochine

About 18901 mog--produc.d compor nte Hf sufficiont precizion and
gufficiontly low=pric d to 1low production of hwnd=driven dogk
ealoulatars

Separ ity dovi lopments (1%9%) Hollerith (USA) devilopment of
swiched cards nd puriched ¢ rd machines

¢

133 Zuse - I3 working af the mreohine dctirmined by » built=in
pmt’?‘mi .
Something about the fuarthor development af the Zuse Compnny
1940-44 E. Staibhitaz bol l-computere Mork 1 t/m Mark Vo Usc of

5

clectpe=mechor, L (tolophon } ewitoher
1944 Harvort Xore L. nove Tunedohy HoHL lakun (weights soveril tons)

1946 ENIAC (Floctronio Jdun me 1 Integr tor il o lf‘u}.”ﬁt.’!‘)' the
ppat autom oo Lo tpono conputers Nestgred by Dr. John
suchly nd J. Prouper Eckort, "miversity of Pennaylvanis: Moory

Scho 1l of Tngincos g 1,000 L luntronae tutos, 30 tons, filled
a whole cellars Tact fHr the onleulation ot canntn ball

trnjectorive, 7,000 aditiona per jecond.

After 1746

The Univae = <DC - IBM story

« John von Neumann (Tho Institute for Advanced Study of the Princoton

University; Hungarinn)t first analytie trontment by n mathoma-
tician of iwutomatic cnleulators.




Fiprst, sccond, ctc. goencration
SR

-~ Generntion concept s 1 commercial gimmick

-~ Pirst epenorotion (1249 = 1960).  Vacuum tubes. Big machines, much
dissipation of hoet, Simple busincsse data processing applications
(poyroll, sinple bookkeeping, srder administration)

Exj eriencest with the TEM 650
(From use of = servics bure uw to 40 million dollars » vear!)

Second sonerition (195) - 1364) Usne of transistors and ferrite

corcsy oo ller, o0 rolistle eomputorse
A bigger mvin menory, {tster ind o bettoer pricc/purformnnce ratio.
Many new pplicitions. .

- Third gencr-tion (1964 au »f integrated circuits.

New memory type: (plited wire, thin film). Anew, 1 better price/
purformmce rati .

~ Fourth gencratinne  Loter than 1969
The pree o f development is slowing downe The input/ouxput bottle=
necky - smarter "internal' organization.

The noext fifte n yeirs

- The tack aheod. Tillustrntion by means oft  investment in computers
T~bonut ~qr.1 to that in motor—cars), required personncl (5% of
working porulation or more!)e Renoon for this cxplosion.

- Technolopric:l r . be of spogpresst will slow down (specd, mininturi-
z~iim). Thr oyrhput will ineresse by better orgwniz-tion within
eaputer ot by odevelypment ~f bottor ond standerdized application
packagzoa,

= Man-m:chine uyotome and machine=nchine systons

Ae  SaticTaetiog of usor reguircuents in terms of functions

i

yrforai, wob meocadure ¢ uccd o perforn theom
P 1 :

be Sturd.rdicotion {with lo.d to casuilities, the U hillion dollar
gamble Hr THRY)

ce Moke the (soor o oxtension U on (interactive mode)

de New wenw of oreaizing the machine wnd aystems of machines
(Sequenti- 1 o el lel preeciwing)

~ Somc concrei. cxpoctotions  (Pertic boged upon "A fifteen-yoar
forcc st o nforrtion=pracoesins tochnology” published bywthe
"Resenareh o0 Doveloapment Mivicion ¥aval Supply Systeme Command,
Washington, cile) Only thoso _gpectationsg nre chosen which will
have -+ lircet vapact on the proc csing of tafarmation (like the
inform-tion o ded for coutrollings - project).

1e Techniquer for machine re-ding of gonern! print will have been
developed (for books, newspipers, otc): 1979

be Sophisticated micro-clectronics with permit design of very
comprct mclf-contained modular input terminalss 1972
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6s A new class of machines available will be the information
rcetriovnl syoteme They will be charactericed by very large
memory roguiroments, cnd the obility to hondle large
memorics including multiple periphernl systems: 19375

de Standord T.V. oot will come into cubstantinl usce ns I/O—
terminnlss 1070

s Six- to tun-fold imprevement in throughput cost-cftfectiveness
af nver~ll UDP syctems (”103 ~antributed to v advences in
cireuit spo-de)s 1930

fo Wido=sprond aee of soure. 1t wtomation devicest 1972

ge Tr-msmiscion chorges based on distance and bit rate -s well
a8 time, it.ce tosed on Lt volume tronsforred: 197)

he The usc >f computers (1nd clectronics in gronernl) in the
vduc:tion:l process will cxpand ropidly ~nd significantlys

197:.

!hg”essantivl e¢lenents of 1 computer
Some _basic concupts

e The ator. i progreme coneopt (3abbage, 2Zuec and Aiken). The
influcnce »f v Noumonn. [1lustration by mcans of the caleula-
tion of the verwe Hf n numbers. Extornal solution (panels with
wircs) and intepn 1 oo lution, Ingtruction ~nd ¢xocution cycle.
Address nd onoctruety on medifiention. (The lnttoer meons in general
bad progr mming. )

@« The decamol nd non=decimel representation (e invention of zero
by the Jumcric ro plo.)  Binwry, octal and hexa=decim-l represon-
tatiorn,

= Haprdw ire o coftwnre

a. Hardwares  the physical object(s)
be Softw rot  thoe proccdures
Separntinn of the harid= -nd software pricingt the software businoss
is 2 Eig woo.
Bagic hardware structur  of - computer

Blomentst -, contr.l procosairng: unit subdivided into arithmetic unit
wnd oontrel oot

b  momory
C. 1nput/0utpqt units
- The CPU

Porforms the nrithmetic under control of the control unit
Addition nd multiplication in the binary system

- Memory
Word, byte, bit, checkbit

Address, indirect ~ddressing
examplc Y = A/B + C




- The I/O units

Strese the critienl nature of the I/0 function. An illusiration
of computing (hypurgeometric distribution) versus business data
procussing. .
Adding sueed versus I/O apucd
Some solutionse:  prrallel procuccing

waffor toeennigues

Bagic softunrc structwe. 0 cangputer

-~ From loopings vi- ~r wrtifreisl hend townrds an opcrating system

- Flow-charting (Short, »ofor to 10.93 The basic concepts of program-
1\ p
mirgr hy Mr. d1 o)

=  Programming (in Ligher lovel lzngumgcs)

- The compilution -nd exceation Hf o simple FORTRAN-programmc used to
iliuztr.te the importanee of the opernting system.

Types of cpl
Look-~he od processing, multiple processors

Memory typus

Registcrss curtrl core, slow core, drum, magnetic disks (the
1]

"Purnace"), aymotie tapes, datn cclls, mognetic strips, punched
cnrds. |
Typos of 1/0 unite

Capd-rendor, printer, console typewriter, touch-tonc devices,
alphrnuncric -nd grophicnl displays.

Dat> copturiig: devices

Mark sonsine oords, touch-tone devices, punched cards, OCR, card—
to=tape, crd=t-diad,

Types ot oper taiyr syotoen

- Seri~l {batch-) procossing
- Time-clicing
- Multiprogr-nmming

- Multitasking









