Computers
Transformation of counting inventions towards wonderland Internet

A demonstration of the full history of the computer and how a chain of counting inventions, social and
technical evolution resulted into the fascinating wonderdand Internet of today. ..
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1

What'’s the history of the ‘great invention’?

1.1 The earliest counting tools.

Dm.nlhgmﬂm

Asg long as there have been numbers, mankind has suffered and struggled with counting, also whan we were young.
So, it s no surprise that he has searched for tools. The starting point was counting on fingers and basic material
found in nature around tham. i

Fainfings found in caves have been varlously inlerpreted as
counting methods, calendar records, lunar variations o

depiction of life.
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Seribes nnﬁrlg down countsd
{frogment Theban tomb no 63)

The hieroglyphic system was only sullable for memorial
inscriptions on stone Monuments.

Other tools like knots in strings, quipu, noting on boards or bones are calculating tools used primarily in the ancient
time for parforming arithmetic processas

CURT GESTEFELD
APARTADO 7Tovn
MEXICO, O. F.

American Censored letter (10 JAN 1940) from Mexico fo Switzerdand via New York (US) and Genoa (Rtaly];
courtling on fingers (the number of slages this lelter has done from Mexico to Switredand; 4 sfages)



1.1 The earliest counting tools.

Tallying the chimes

Counting on fingers is very temporary or isn'l
always sufficient when bigger numbers. Over the
| years more lools lke keeping a tally, or
| calculating lables became common and are
aven loday primary calculating tools.

B Wit

)

. I European table abacus (14th century) voriont
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- Many traders and lords all had their calculatng

Stationery (Mexico}  finger-counting among Aztecs. Detoil of murel  apiog showing their importance, wealth and
by Diego Rivera, (Motional Museum of Mexica) gncigl standing.

Antikythera Mechanism

The Antikythera Mechanism was an
[ i , s - = V. | ancient calculator, which revealed lo s
[ - : = R owner his position and the position of the
mwwammwmmmm_mmm Sun, Moon, or other known planets, afer
in T684: & very usual notation at that fime. entering a date via a crank,




1.1 mmmmm Soroban and Suan-pan

i Probably the oldest calculating aid with longest
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Suan-pan

The difference belween a Japanese Soroban
and the Chirese Suan-pan i the form and the
number of beads above and below the wooden
partition, The Suan-pan has 2 upper beads and
2 beads below,
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Still today many Chinese people camy oul every kind of calculation using the abacus {suan-pan) despits having
scceass to alectronic calculators; ils use is so deeply ingrained in their culture,



1.1 The earliest counting tools. Common abacus, different shapes
A French  mathemaliclan, being a French
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Many different shapes, but mostly a vertical frame with horizontal siraight wires, found thelr way in pre-schools and
elementary schools, used as an aid in teaching of the numeral system and arithmetic, or why not as a playing loal,
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1.1 The earliest counting tools.

From Pope Silvester Il lo Stoholy
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Reception cancel Flammea KRAG (France] 8.8, 1938 text: Fope Serbert millenmium

Popa Silvester Il (938-1003), known as monk Gerberl, gave the abacus back the
neaded attention in combination the 9 Arabic numbers, a lol used in Spain al thal time.

The Russian abacus is the grandfather of all the models we know and are used to from schoaol time

—

- Stalionery -
Russia {1826}

baokkeaper uging an stchoty [obocia) calculating the laborera pay bill (M. Verkhotouraff)

The Russian abacus named Stcholy, recognized by the 10 beads on each rod. of which lwo (the fifth and sixim ars
usually of a different colour, which makes it sasier for the eye o recognize the numbers from 1 o 10, and fwo (mas

four white beads, was mods! for the abacuses we know



1.1 The earliest counting tools.

The slide rule

The Scotlieh mathematician, John Napier (1550-1617) introduced the
concepts of logarithms and a simple way to pearlorm multiplication. The
Mapier 'rods’ is one of the eariest alempts of using a new calculalor.

John Mapier
{photo ne 26)

created logarithms

Mapier's logarithms resulted in the inventions of the slide rule in 1633, The real breakthrough in its modern form was
i 1859, This device appeared in a linear or circular form enables scienlists o do calculations quicker.
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End 1970's it becamea obsolete by handheld calculaiors having aken over all of s funclions.




1.2 The great inventors at the start of the automation process. Automated calculators in mind

Leonarda Da Vinci (1452-15189) made
drawings of calculators, bul never made a
profotype of the calculators he published in
his book; the "Codex Madrid I".

Those drawings showed 13 registering
wheels and how to propagate a camy lo the
next diglt wheel,
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The very first mechanical calculator was buill by Wilhelm Schickard
{1582-1635), professor mathematics and astronomy in Tobingen, was :
based on lhe bones of Napiar. a1

Schickard's mochine &4 Yo show number
100722 muttiplied by 4,
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. Johannes Kepler (1571-1630) got lost in
Letter Bailon Monté ‘Le Kepler' fo London port 30c (Paris - 10 JANVTY —
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a fire. It would have help in Kepler's

Pais & Rernnes T2JANVTT — London T4JANT1) on flown 11JANTETY; named 'B0OMOUS  task  of  calculating
afler Famuous astrononmer Keoker, astronomical lables.
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Prestige Booklel page (Greal Briflain) “The Royal Sociaty' Charles Babbage with design ‘Difference Engire

Mathematician Charles Babbage (1791-1871) designed 2 models of its “Difference Engine” from 1823 1l 1849, an
advanced calculator using a large number of gears. He never finished one due to thousands of parts he neadad.
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.2 The great inventors at the start of the automation process. Blaise Pascal and his Pascaline

- —

Blaise Pascal (1623-1662), bomn in Clermaont,
designed and construcled in 1642 the
‘Pascaline’ at age af 19.

Pascal put several machines inlo production,
bul it wasn'l successful venlure, only filty got
sokl. However, this did resull in 8 survived to
the present day.

Reqsiared af Towrs Blaise Pascal =

Pascal recelved a palenlt on the arithmelical machine
from Louwis XIV.
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1.2 The great inventors at the start of the automation process. Blaise Pascal and his Pascaline
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1.2 The great inventors at the start of the automation process. Leibniz, Hahn and Schuster
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detail Leibniz caleulatar

G. W. Leibniz {1646-1716) compieted Pascal’s calculator. He made the camy
mechanism more reliable by using his own invention, “slepped drums®. He also
addaed the multiplier to the maching,
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in 1773 the first functional calculator based on Leibniz's
Stepped Drum. He made these machines until hiz death,
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| His brother-in-law, Johann Christopher Schuster (1759-
i Fomwi) 1823), a skiled walchmaker, confinued with the manu-

facture and finished a cylindrical counting machine in
= | 1822, which was assembled of 1025 individual parts.




1.3 The mechanical counting monsters

- Francolyp “B" (Govman Empire - T538)

Around 1910 machines were invenied which could perform all four arithmetic operalions aulomatcally.

Francolyp “A" (German Empéne - 1831)
Check strip of a colculetor  text: saves on menfel orithmetic Supermétal Sar 1le

From the very beginning members and results could be printed on check strips, which improved the verfication,

457 | STERLING

Postgir envelope (Belgium - 1923)

Thesa designs implied thal those machines were like monsters; heavy (somalimes up o 30kg) and full of complex cham
wheal combinations. Luckily with constanl mproving  performance, rehability and weighl, with maximuem comechness of
arithmetical operations and in producing resulls with rapidity never bafore equalled.



Swedish Odhner
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Francotype “C" (Befgium - 1938)

Original-Odhner Type 27

(ROMANIA 50001 |

Slationery (Romania)l; only stamp
shown Odhner capy Triumphator

W.T. Odhner, a Swede working in Russia, constructed as [irsl calculators with movable pins and variable-toothed
gears, The benefit was ease of use and high relisbility, and also a quite dramalic decrease of size and weaighl.
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Brunsviga Co. and others took over the patent from Odhner and manufactured ten thousands of those machines.
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1.3 The mechanical counting monsters
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Al mechanical models had an hand-crank to rotale the wheats and perform the calculation. Manpower was neaded] Bul
there were also extremely compact and light weikghl calculators, compared to the big and heavy (monster) modeds.

The Curta, invented by Curl Herzstark from Liechiensiain, was a small, hand-cranked mechanical calculator infroduced
in 1847, The small cyiinder design fits in the palm of the hand. It could perform all the operations fike the large ones.
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colculotors’ brands Adde and Facit electrically empowered

Deskiop or portable calculators became commaon. Many engineering improvements made them smaller and lighter with
the necessary strength of the parts. The electro-mechanical models were niroduced already balora WAL



1.3 The mechanical counting monsters
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After World War | bookkeaping and invoicing machines made their enfrance in companies.

typewriting and printing capabilities and were assembied together into one maching.

Heavy calculators with

The main purposae was the production
of accouniing documents  more
complex than a simple totalled list.
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These automated machinas were the real monsters complex and often weighted maore than 100 kg.




1.3 The mechanical counting monsters
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Thosa cash registers were invented
for the purpose of efiminaling emplo-
yeo thefl An emplovese was: requined
o bring in every ransacton on the
ragister, and when the lotal key was
pushed, the cash drawer opened and
a bell rang, alerling

the manager that

a sale ook

Stationery printed fo arder (Great-Britain);
QV 1p soid for ¥p - Angio-Colonial Letier
isswed Dec. 22, 1888

Im 1885 J. Allinson became the first active sales agent in UK and opened in 1886 a London Office, which was
established in one room at 95 The Strand under the name of the "National Cash Register Till Co®.
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1.3 The mechanical counting monsters
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In 1878 James and John Ritty patenied a-cash register and In 1884 John H. Patterson and his associates acquines

the Ritty patents and established National Cash Register Company (NCR). NCR had the biggest marke! share and
sold 2 million devicas each year
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Although NCR had an extremely dominani position worldwide, it wasn't the only manufacturer. Slowly the compatition
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1.3 The mechanical counting monsters Electronically driven Cash Register
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the calculator industry. These calculators . ;
have found their way inlo the common
world of stores and warehouses.
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Az we nofice those cash registers became avallable in electronically driven versions providing nica printing resulls,
security, reliable, availabiity, and also reduced size and waight



1.4 The electrical calculators. Electrically empowered
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Instead of requiring the operator's hand to exert the force and power needed D . e
io set the numerical registers and do the calculation. The power could be '
drawn from electrical energy. The speed of operations had only mechanical
himits and kater electronically,
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1.4 The electrical calculators.

Elecironically empowered

Even the early electromechanical desktop calculators were as large as many of today's personal compulers.
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With the inventions of thermionic valves, transistors, and then
hard-wired integrated circuit logic they were soon replaced by

lll. Precisa: electrical printing calculator

iy TR

¥
[ WMIMIAMLHTRE

- n 1) -* AUTITMATIDUER
smaller elactronic devicas and enlarged capabilities. _ mas K i ﬂ-ﬂﬁ;i;'ﬁ':ﬂ
| —— —_—
{orte décembre 1975, cu comptant, port &n sus)
=
Pour demander notre cotalogue b,
lustre et nos conditions T30 PARIS - Tal 250.80.70
de vente directe aved essal Vaulz manveyer urutu!:tgmnr :
1 ol | sans  anpogaTent
P mlﬂﬁﬁ:&gﬂﬁz VOUS, part, vl Eul-'.'::lmnlﬁ ?étﬂeré at
ié'iéﬂl L] ] VIS condifiens da van
Ou retournez k& bon Npm —
cHoonire O Firme
Adamaater S.A gt
171, rus o8 in Comvantion e e——
755 PARIS - Ték 2608270
T

CHEQUES POSTALR,

Posigimo envelope (France - 1975)

|, AddMaster -

text: electronical printing caleuloter




1.4 The electrical calculators. Elsctronic calculalors
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The first electronic calculator was created in the eary 1980s. Pockel-sized devices
became avallable in the 1970s as the incorporation of 1CGs reduced their size and cost,
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Mosl sludents use calculators for schoolwork and become "lob dependent” on it why not leam 1o calculate in the head,



1.5 At the dawn of the computer age. Charles Babbage

In 1822, the English mathematician Charles Babbage
{1782-1871) demonstrated the concepl of memory in a form
g0 that his machine (Difference machine) could handla
calculations without any human infervention, The idea came
as an actuary in an assurance company, from the repetitive
caloulations he had to do to verfy hundreds of tables, and
detected a lot of errors in those tables.
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Mulready privately prirded (Greal-Brtain - 1843) Accarding to Babbage thig actuarial table with life assurance premiums; confaining
|ots of errors, due to human repetitive caleulations, from this he believed this could be avoided when using his Dif ference Mochine.




1.5 At the dawn of the computer age. AhnTu:hgdengnaalBlatdﬁyPark

During World War I, the Brilish Government Code and Cypher School at Bletchley Park,
outside London, broke the German coded messages generated by the famous Enigma.
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1 Rejewskin, a Polish mathematician, and two
colleaques, deduced the secrel internal wiring
of the Enigma, bul stll it was a very lime
consuming lask o break all  incoming

Rejewskin [laft) and
Enigma (bottom)
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bookial.
T. Flowers & Collogus
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Alan Turing and Tommy Flowers build the world's first electronic and programmable computer “Collosus®. [Font
the name because of the big number of vacuum tubes {1850) used to be able o decode the German messages, Ten
of those computers wers completed and used, and were crucial for deciding start of D-Day
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Segrel PO box 177 lelfer (Greal-Brifein — 4,03 1941) undercownr mal address of Blelcivlay Park, Bletchley Park
sem e PO BTE al Invermess, Soaliand with RAF cefsor canoel,




1.5 At the dawn of the computer age. Zuse and Lebadev
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During WW Il Konrad Zuse (1910 - 1995) developed the computers Z3 and Z4 and was tha first o demonsirate how
lo load a program, In 1949 Zuse re-established his own company under the name Zuse KG and completed the Z4.
Tha Z4 can ba considered as the first commercial computer in operation.
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In 1846 Sergei Lebedev (1902-1974) developed as head of the Kiev Electro technical Institule of the Ukrainian
Academy of Sciences with his team the first computer in the USSR. The MESM (meaning translated Small Electronic
Calculating Machine) had about 6000 vacuum tubes, did fixed-point binary representation, used parallel arithmetic
processors and could operate at an average speed of 50 operations per second.

Eniac haalt Capelle a/d IJSEE! NEDERLAND

sl =
meer urt uw 2287
IBM-computer & & f’J i § it E

2807 AZ . FR 248356

Eniac Compary called after the famous first American computer

bMeanwhile in the U.S, in 1846 tha ENIAC (Electronic Numerical Integralor and Automatic Computer) was completed
by two American university professors, John Mauchly and Prosper Eckert, using as first the Babbage concepls.



1.5 At the dawn of the computer age.
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The Eniac, exiremely large and heavy (5m » 24m = 30 (on) was developed at the Unbversity of Pennsylvania.
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In 1847 it was fransferred to U.S. Army Ordnance Corps in Aberdeen Proving Ground, Maryland, where il was in
continuous- operation until Oclober 1955 to support the American ballistic research lab. It was able to calculate a
Irajeciory in 30 seconds thal look a heman 20 hours.

Dr. Atanasoff, from Bulgarian origin, and graduate student C. Bemy built
successfully the Atanasofi-Berry Computer (ABC) at lowa State College during
1938-42, The machine was only capable of solving up fo 29 simultaneous linear
equations, further development siopped due to WW Il assignments.
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An American mathemaltician with Hungarian roots, Johannes von Meumann (1903 -
1857) engineerad the firsl compuler that loaded a slored program inlo memory and
exgculed L This machine, called EDVAC (Electronic Discrete Varable Automatic
Calculalor), was crealed al the University of Princeton.
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1.5 At the dawn of the computer age. Sperry UNIVAC
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In 1951 the first commercial compuler was successhully developed, the UNIWersal Automatic Compultar (UNIVAC), It
was part of the so-called 'First Generation Computers’; they were buill with tubes.
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In 1855 Lawrance and Ebmer Sperry, founders of the Sperry Corpe, acquired the Eckert-Mauchly Computer Corp. and
Reminglon-Rand, developars of the Univac system. The company name changed lo Sperry Rand and tater (1586)
merged with Burroughs and exists today under the name of UNISYS.

The Univac airfings
reservation system (par = \ o e
of USAS) iz still in use x 2mh v b e R
loday bul & slowly i ("% mpperes” 18
diminishing and is being I S RESERVAT | i A
replaced  with  Open ) i AR
Source and Front-End
products.
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1.6 What about mainframes and mini rs?
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*Fifty years computers” UNIVAC exists 50 years

The second generation of computers (1958-1964) i identified by the use of transistors instead of tubas, enomMmous
reduction of used space, use of higher level of compuler languages, lape-devices and removable disks. The third
generation computers (1964-1970) use integrated circulls, which resull in dramalic reduction of power and space. A
lot of attentlon goes o high availability and stability.

Dia proof fivory Coast] design by P. Forget  Moinfrome IBM 360/40 madel; bottom right Mognetic core memory

This generation was complately dominated by IBM's first commercialised “computer family®, the IBM/360 series
announced in 1965. Lots of major companies wera buying and using these systems. In the beginning IBM didn't
befieve that companies would spand that amount of money in computers. The succassas of tha UNIVAC ook away
every doubl, and IEM stared & big campaign, In 1858 it became number 1 and & still today a market leader in the
computer business,;



1.6 What about mainframes and mini-computers?
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The fourth generation compulers started around 1970 having IXs thal confain many processing circuits. Also
Timasharing was introduced, being the optimal use of the processor power and fime by dividing it between all users
of that CPU. This allows many users 1o work at the same time on a single compuier,
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Echocard {Japan) fext! minicomputer TBM AS/400

ChE 6600 mainfreme computer

Mainframe and mini-compulars (as IBM AS/400)
are meant fo be available 24hrs a day and 7
days in a8 week, Maintenance on these types of
systems are planned and are using fail-over
systems,

The neads Tor smaller compulers became visible
in the F0s, and they were available under lhe
rame minkcomputers.



1.6 What about mainframes and mini-computers?
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A supercomputer in 1985 could
court from | t0 B trillion ina
sec, Today they do it 20 million
times foster. Or
cracking o password with 5
characters with all mumbers,
upper and lowercose letfers
and - special characters in one
second,
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Supercomputars are abways
in search for lhe nexl prime
number.

R e . |

L AE RS e sk aaaE g

1
|
.[

& suparcomputer is used mainly for particular highly calculation-intensive lasks such
as quantum physics, climate research, forecasiing and, encryplion lechnology by
saarching lor the nexi prime number. US: china and fjapan are key players.
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Processing capacity or speed of calculation is measured by number of FLoating point Operations Per Second.
Todays supercompulers can do 1.759 PFLOPS (Peta=10"" =1000 trillion}.
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1.7 The area of Personal Computers. microcomputers and Apple
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Steve Jobg and Eh:l.lg Wozniak

APF‘LE ]I reached markets in 1579
In 1976 Sleve Jobs and Steve Wozniak developed thekr first Apple computer in their garage.
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In 1978 they reached the markets with the Apple Il model and already in 1983 the Apple Company bacame one of the
Top 500 companias,
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IBM PC XT
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1.7 The area of Personal Computers.
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Back of stamp (USA) .
IBM launched their |

On March 8, 1983
“Personal Compuler”, the I1BM PC XT with an
BOBE processor, as product number 5160.

XT slands for eXisnded Technology.
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IBM/XT was the first computers with standard
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hard drive and a BASIC operating system.

A Echo card {Japan)
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Ohivetti M24 (BOBS processor)

Eighteen months later the new
architecture was a proven standard and
got more than 50% of the markel shara.
Thanks to many other manufacturers like
e.g. Olivetti,

From then on evervbody lalked aboul PC
or home computer thal replaced the word
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1.7 The area of Personal Computers.

Processor spead

- STORIES

el E

085

an =IO

ISE&FL

—_— T ———_—_—_—_—_—_—_— =

Francotyp "Ce” (Israaf] = |

2

After the XT came the AT PCs, second generation PC. AT stands for ‘Advancad Technology'. It was a more robust

system having a 286 or higher type processar, a 20MB hard disk and more advancad graphical interface.
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IBM's efforis to trademark the name AT largely failed and many computer manufactures copied the 286-based
architecture, called clones. Most systems with processor types 286, 388, 486 and Pentium CPUs, and al least somea
with Pentium Pro and Pentium Il processors, were describable as AT-class, A processor is needed for processing the

programmed instructions.
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TBM P5/2 (Pergondl System/2) with 2 BOZ286 proced=at

The P52 line was created by IBM in an attempt to recapture control of the PC markel by introducing an advancad yal
proprietary architectura, which was nol a big success due 1o its hardwara incompatibility.



1.7 The area of Personal Computers.

1

in the PC-world the processor type is one of the major differences. The
processor speed is dependent on the type of the processor types; following
lypas exisl BOBE, 286, 386, 486 and 586 (Penftium) processors. The Pentium
processors empowered with dual or gquad core lechnology,

HARDWARE FOR SOFTPRICES

Personal Computers don't differ thal much from big mainframes; besides the fact that PC's are much smaller, there is
a major difference; a PC reacls on the movemant of tha mouse and the mainframe only reacts after the "enter™key ia

hil. The resull = that PC programs can be user-friendlier.
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1.7 The area of Personal Computers. Laptops.

Portable computers appeared on the [
market shortly after the introduction of
the Personal Compuler. In the ﬂgﬁ.ﬁELDﬂﬁpr
beginning they were iransporiable -
because the screen, keyboard and e

g,
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With the introduction of the fisl screens the
— LAPTOP became flal, shim and very light (few kg).
| VART |
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B - * | TOSHIBA
{ J The word LAPTOP exists out of LAP and TOP,
30, it ig a PC that you can put on your lap,

A Laprop of TOSHIBA model J-31005L



1.7 The area of Personal Computers.

SRR AR RR AR LR R R RRE AR AR
.-'"-- IIT.'-\'-T-“' ! I L |
T -'_.' W
Elin ! Ia'f-':-- o
I -| ¥ b 1 I
pEsi TInaian =18, 1290
o IO el i |
Y e — {
by :- ) .-__." r I |
T

Neopost “Frankmaster 505" - Prefix H {Germany)

The story of the electronically “one hand-design” devices, often called handheld, palmiop or PDA (Personal Digital
Assislanls) started already with certain electronic calculators in the early 80's and even the idea existed begin 1920s.
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Cansdian Innavations

_ Innovations canadiennes

A PDA BlackBerry B

The small and light-weight device that halp people Io manage and organize their personal and professional lives by
providing instant information, anytime access o agendas, phone numbers, to-do lists, calculator and many other ...
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1.7 The area of Personal Computers. Smariphones, PDAs and _Phablets
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A phablet is blended from the words phone and tablet and e S
combines a phone with all other applications and “ﬁ
functionality in one device, designed with a screen which is
intermediale in size bebween thal of a typical smartphone
and a lablel computer.
i =] The larger display offers a better visual experience for viewing web pages or
E 1560 5 ELE.'L'E | multimedia sources, but can be bulky in a small shirt or pants pocket,
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The smariphone and all equivalent handhelds is growing markel since 2000s and overlook shipments af both laptops
and lablats worldwida in the second guarier of 2013,
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| This was what the first inventors did al exchibilions.

To become an industry means comvincing investors and raising funds o deploy the (st devices.,

| 4 color proof A Biack proof (France) design A. Decaris after Beraux

B The first industry exhibitions were an kdea of Napoleon's menkster of internal alfairs, Francols

Neuf-chiteau. They took place 1798, 1801, 1802, 1803 and 1806 in “Hotel des Invalides”

| and later in the grand court of the Louvre in Paris. In 1802 Jacquard, inventor of the punch
card driven loom, received the bronze medal for it.

| Later ihose exhibitions became ihe famous world exhibitions or, more specific technology
a:hlhﬂium.

[.. —===—

Ced AL AVRIL 1R4S
LA ;
|TeEER P I Tes it -
COMPOSANTS!*
ELECTRONIQUE

PAERIS
POETE DE VERSALLLES

- -



1.8 Calculating became T industry.

Markeling s enommously important and companies have

always recognized the importance of being preseni on
axhibitions, Hke ...
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CeBIT (Cemtrum fur Biro- und Informationstechnik]
gxhibition m Hormaver

-y T L Hannover CeBIT, the biggest in Europe, demonsirating and

ﬂmﬁf e promoting new fechnologles.  realizes bigger name

recognition by being in the picture, thal's how computers
Statlonery printed to order (Bayem - 1813)  Bureau Exhibitien oot into emqr;m?‘s day Iife i
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1.8 Calculating became IT industry.
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A brand is the personality that identifies a product, service or company (name, term, sign, symbol, or design, or
combination of them) and how il relales to key constituencies: customers, staff, partners, invesiors ele.
Sometimes computer manufaciurers managed lo have access to the postal stamp workd.
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1.8 Calculating became IT industry.

180, International business Machines

le’ﬂ?

International Business Machines Corporation {commonly
referred to as IBM gol this name in 1926, before named
as CTR) is an American mullinational technology and
consulting corporation, with corporate headquariers in

WHHEEI PEACE

THROUGH WORLD TRADE
MLC PLANT

____IBM Deytschland

M“’

=

Mew York. IBM manufactures and markels compuler CEO of [BM.
hardware, middleware and softwane.
F=— _“T ___..__'
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arle | et b
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Meterstamp (Libanon) type Safas ‘'R’ bilingual; IBM slogan

Thomas J, Watson Sr, CEQ of IBM and also chairman of the ICC (Intemational Chamber of Commerce) launched in

1937 the slogan “Word Peace through Word Trade'
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Occasional postmark (US) issued for the U.S. pavilion at the EXPO'58 in Beigium

Who doesn't remember the presence of IBM in the U.S. pavilion ai the World's Fair EXPO '58 in Belgium where an IBM
RAMAC system answered questions on world history in 10 languages? Or who remembers the commercial with Charfie
Chaplin to promote their IBM XT PC, which became a standard for the personal computer market?

IEM, a world trader, has worldwide the most recognized logo in the world. In 1955 the letters “IBM" took on a more
salid, grounded and balanced appearance. Since1972 horizontal Bue stripes replaced the solid letters to suggest

"spaad and dynarmism”™. Recognifion & key in the IT business,



1. T

able o promole their ideas and producis
o the consumer. Olvetti, an Italan
manufacturer of calculators and  ype-
wrilers, switched later lo PC-industry.

Olivelll was the first in the workd thal managed
o promole Wi product and name oo an
oificial {italtan) post sfamp. [
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2

The Physics of a computer, the hardware.

2.1 What's in the box? Vacuum lubes

e -
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‘Porte Timbre' pozfage sfamps
{Russia - 1925); zold in a posf
aiffice wilh reduciion

Advertizement of rodia tubes

Timbrographe melerstamp [Belgium - 1938) radio tube of Tunggrom
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The first computers, ke EMIAC, Colossus and Alanasoff-
Bemy Compuler [ABC), developed in 1840s were con-
strucied with all kind of electrically elements and radio tubes,
also called vacuum tubes, invented in 1906,
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The ENIAC filled a 70m® room, weighted 30 fons, used more than 18.000 tubes consuming 175KW of electricity power
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Telegraph recelpl (Otforran Turkish) advertisement radio fube of Tungsram,

The Hungarian company Tungsram was founded in 1896 and produced wordwide vacuum lubes, They werse laken over

by General Electric In 1990.



2.1 What's in the box?
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1 Pemny tax: mandatory as suppod for suffarng Benir st after 2nd World War

The second generation of computers, starled around 1959, was built with transistors and resistors.

Maperiorsiicn (Great-Beikui) ol peviorlion canks! S mwﬂmum ek R il
transistar symbol

The transistor was invented in 1848 and was the first starl of the miniaturization of the computer.
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Francotype “Cc” (Netherands)  symbel vacuum tube and semi-conductor tronsistor

Thesa semi-conduclors were |ess expensive, smaller, required less electricity,
and amitled less heal than vacuum tubes. The introduction of circuit boards is a
facl. Thasmnndndmhgawas increase of the calcutation speed and reliability.

One small eror in these cireait boards meanl the whole board became useless
and replaced, as it was cheaper than searching for the emor
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2.1 What's in the box?
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| central storage memory, Cores can
| i1 be magnetized, and can ba read
| again by delecling il a core conlains
1 a1 or 0; meaning a cora is lnaded
| positive or negative.

Jack Kilby
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/| The third generation of computers appeared in 1965 They starled lo use Integraled Circults
/| (IC), invented in 1959 by Jack Kilby of Texas instruments. The evolution of ‘chips’ went very

fast. By the beginning of the 21st century, the ICs had over 100 milion transistors on it, with the
total number of components including resistors, capacitors, and conductors being even larger.

' Result of increasing efficiency and compressing on each mm® and less power consumplion.
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' Those microchips were massively in use since 1971 as central memary, processor and control.

4 Color Irial prool (Monaco):

=+| Integrated Circuits (ICs)



2.1 What's in the box?
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The speed of the computers is now measured in millionths of a second, the tarm MIPS is

borme: Millons of Instructions Par Second
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quad-core &4-bit processor; every dol fs 8 bit and can be either 1 or 0, also can
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Adding another board conlaining dosens of
ICs was an easy way of exlending & computar,

Today's ICs have guad-cors 6d-bil pro-
Cessors, meaning 4 ndependent units can
read and execule central processing unil
(CPU) nstrucbons such as add, move dala,
and branch, Each core operales in conjundcl-
ion with ofher circulls such as cache,
memory = managemenl, and npulfoulpul
ports. With respect fo hardware, B64-bit is
referencing the width of the regsters on a
COMpUler’s MICIOPIOCEES0r OF THITIONY,




2.2 The oldest input device, the keyboard.

FTYEErS prrnrrmrmnRsRRRReeeeEl. Maybe we don’t realiza but the
. SCHEEIMASCHING - 8 typewriter stood model for the

Wi FETESH MTTORIMINE

1 computer kevboards of loday.

il The typewriter, invenied by Peter
4 Mitterhofer (18522-1893) in 1864
and was put inlo production begin
1870s.

The first models like ‘Caligraph’
had a ‘fulll QWERTY keyboard lo
avoid keys o jam and typed only in
capital letters. Tvping "blind’ was
required; to see the writing the
typist had to lift up the camiage.
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typewriter of Mitterhofer

Printed to order stalionery enveiope with 3pfg Black (Berin — Newe Berfiner Omnibus- und Packetfahrt Action-Ges, — 1888)
typewriter Yost’ bosed on Sholes & &lidden typewriter with-double keybaard

A practical commercial machine was produced in the United States in 1867 by Chrislopher Latham Sholes and was
manufactured by the Remington Company and placed on the market in 1874, All lypewriters also able to type small
betlers were given a double keyboard with in total eight rows of keys: three for lower case, three for upper case and

two for figures and symboals.




2.2 The oldest input device, the keyboard.

Yost typewriter
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"Yast' model

apecimen of BLP - Busta Leflera Postale (lialy): seres national 1-10; leftercard with sdvenizsement in favor of Nafian WO faactims:
Sheet with lyped fext proving Specimen’ shilts and explaining: “BLP ratified by Foyal Decree 1678 of 200ci1920. BLP will be prepaid
with special slamp sold at a value of 5c legs then nomingl valee, ... BLP will be primded mirdeaeon TO0L000 and mesirmum: 1000000
copies. ...the pupose of this BLP i to spread the sdverfising sheolidely sevous, which made this new and ingerious idea succossful
maore than any other can imagine. Just think abowl the Tact thal this BLP armives anywhers, thal éveny copy goes under the ayes of many
perpie that penelrales every social class that is storsd, fo be convinced of /s effectivensss as sdvertizing, . condact address is the Office
Publizhing B.L.P — Minigtry of Relirement fin Rome. — end of resumo of lexd.

As a persuasive salesman, GW. Newton Yost, helped fo convince the Remington Co. to produce the Sholes &
Glidden typewriter. Later he formed his own company and tha first typewriter bearing the Yosf name came out in 1887,



2.2 The oldest input device, the Imfhnnrd.
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DHivetti typewriter

{| End 1880s models introducad the shilt key
- | (instead of double keyboards) causing lhe
Porie Timbre’ {Uruguay); carriage to shift position in order to type either
amﬂrﬂﬂcﬂﬂfjﬂwprﬂ:‘ﬁdm a lowercase or capital letter. The shifl key we
cdvertisement of typewriter  USE ON OUr ha;.rbua-:la I::uflay does not cause the
Remington (bottam right).  Machine to shift mechanically, the name stuck.
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Haster F22" (Spain - 1948)  Underwood Rhythm Touch first model able to print in black and red
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Stationary sold al reduced rafe (Russia); sent fo Brussels in Sepl. 1899 *Yost’ model 2 typewriter

The typewriter began to inspire the public and started appearing in offices as new source of employment, byping;
peocple stopped complaining aboul the weird arrangemant of keys and started memorizing the keyboard and laaming
how to type efficiently with the QWERTY/AZERTY variant, which is still in use today.



2.2 The oldest input device, the keyboard. Typewriter in transition
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A Tew key lechnological developmenls, such as making il porlable and avoid jamming
kays, crealed the Iransition of the typewriter inlo a useful tool in the flald.
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Sfalionery printed fo order [Spain); Continantal typewriter modified 1o be used in Europe,

For Europe some minor modifications were added to allow special letter writing. Continental was once a proud brand
on European cordinent that gained almost full market share in period 1900s till 1950s



2.2 The oldest input device, the keyboard. Keypad and Increased productivity
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occupation (Long Island - Turkey). Surrounded by operaling keys.
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A number tools increased the productivity andfor quality, susch as: carbon paper. colored typewriter ribbon, removable
typing element for fonts (Family of characters), and ofhers.

Aerogram (USA - 1981)
-parfialy shown »

There was a lime offices had a mixture of keyboard based systems what made it possible to leam those new systems
easily, one after the other, in just a few years, while typewriting technology changed very fittle in its starfing years.

3
k1

e

Copy back,
Fam:r Cancefalion (LEA-15.04.7833) from Briggsdate, Ohio o Lewisbevg  Man is sitting at desk in frent of typewriter typing,




2.2 The oldest input device, the keyboard.

Up o the keyboard

= I 50 years later the electric
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2.3 The scon forgotten punch card.

The well-known punch card s an mvention of a French silk weaver called Joseph-Marie Jacguard. In 1808 he realized
his first industrial automation of a weaving production process. He ran a loom by using plates with hobes, punch cards.

————1 - Siafiorery (U5l celsbrale
buveay of census 1/90-1065 (omly
atamp shown)

[Herman HOLLERTTH
[LBED- - 1525]

CENSUS OFFIOE,

b nm;aui;m‘

ROMANIA 5000 L

Stationery (Romania) | Herman
Holent {only stamp shown)

- Service s Consus offfice
(LIS -T890); sand froe of postage
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In 1884 Herman Hollerith, special agent of the US Census Bureau, deve his first tabulating counting system based
on Jacquard's sysiem. He developed a punch card to ba used for the 127 census in the US, Because the one before
took 7 years to complete and with additional 12 million people it would take more than 10 years to complete. 43 punch
card readers treating 55 million paopla’s dala was completed in 6 weeks,



2.3 The soon forgotten punch card. Hoberith punch cards

' 4 Francolyp "B” with tall value
Herrn 1 fgures (Gemnan Empirel 1827
text Holfenth punch cand sysatams

Hollerith Tabulating Company became IBM in 1926, |IBM's German subsidiary DEHOMAG (Deulsche Hallerith
Mazchinen AG) came recently into the news for is irvolvement in the Holocaust, the punch card systems delivered,

helpad the Mazi regime processing people's nformation quicker.
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2nd World War - i Punch card Holarith Maschinan

The mosl common (IBM 80-column) punch card [Ieeseeieseosmiaes
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comer diagonal cut so that cards are oriented comectly. | 3% W
It contains 80 columns and 12 lines, correspondingwith 1 Feesell1 ] W
line of B0 characlers of dala and the punch positions r.,5==' -Ilf! !
represants characters using the Hollerith-code. EED' AR ’

FOST OFFICE DEPARTHMEMT

- i P
OFFICIAL BUSINESS ' é’i—m\ n

Jmtl
= g-Fm |

550>/

POSTMASTER 5
EUREKA, PA] ]

FILL, |HI Srry ETATE

; et et A

e — —

Posl office senvice cand - perrally for prvale use” mal (LDS) serd ros of postage. Cand formal an (BM Bo-column




-(RENT= 2OV

1 PI..I'HtH!b 'l.'n.l:ﬂ
| _!_t_wl_l_llH- llm'.Hn_.l_i_iL_

High-speed sorters and readers could process up to 650 punched cards a minute.
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2.4 The paper punch tape and the magnetic tape.
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The paper punch tape is beller known from the telex world. The
a maching, called telewrier, an invenlion of E. Hughes [1831-1900) in 1B55.

ph and newsagents have used for many years

T T E A ]

Punch tapes have always been used as input and outpul devices. In the late 19508 when speed
became more important and the capacity wasn'l sufficient anymore, a swilch was made lo
magnalic lape. It was still in use by the telex users fill beginning 2000s especially in the US.
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Magnetic tape was in the beginning only available on & spool. | was for-a long time he
most used storage medium, especially for backing up and sloring programs.
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2.4 The paper punch tape and the magnetic tape.
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A tape unit unrofls a tape from one spood fo another spool, while i can read or
write the data or instructions on that tape.

Magnelc tape contans very small magrels parlicles pul on a plashc carier (lape). Those paricles can be magnelized
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The first personal computers used the dassic music reconding cassette as a cheap storage medium to siore data and
programs. I evolved to tape-streamers for daily andfor weekly computer backup.



2.5 From disk to floppy, from CD to Cloud.

Hard disks

A memory device, such as a floppy disk or a hard disk is covered with a magnetic coating on which digital information ks
stored in the form of microscopically small-magnetized needles. Data |s read and written by a disk drive thal rotales the
discs and positions the readfwrite ‘heads’ over the desired track(s). The latter radial movement is known as ‘seeking’.
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interral sight disk drive, heads on moveable arm

Today billions of bits of data can be stored on
those disks. The removable disks are replaced
by fixed redundant inexpensive or independent
hard drives (RAID). This provides high availability
and secured data access protected by sysiem
microcode.

- 31* = 1.5.1

8,28 inch diskette; flexible cover [protective
jocket) ard a capacity of 360KB to L2ZME

A floppy drive for diskettes was slandard in
every personal computer with a hard disk §ill 2005,
A floppy disk can store data. A floppy drive can be
recognized by a covered slot at the front of a PC,
where de diskette ¢an be brought In or later
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Maxell Floppy Disk b_“”"’

removed, By 18996, there were an estimated 5

3.5 inch diskette:
billion floppy disks in use D

hard cover (better protection)and a masximum
copacity of 1 44ME,




2.5 From disk to floppy, from CD to Cloud. CD-ROM

May 16, 1960, Arthur Schawlow and Charles Townes outfined the working principles of the laser beam lechnique,
which was derived from the microwave technique. Finally the laser technology expanded continually in the world of
science, medicine, industry, and entertainment resulted in different fiber-optic compact disks.
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Francolyp “Cmi000A0000" (Sweden) A CD-ROM disk con store 250,000 A4-poges

Today CO-ROM (Read Only Memory), CD-R (Recordable), CO-RW (ReWrite) and DVD (Digital Video Disk) are often
used for music, video, softwane and encyclopedias.
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A compact disk can easily contain an encyclopedia as Larousse with all its articles and images, up fo 650 megabytes
{6800 x 2°° bytes; being 650 x 1048576 bytes or about 250,000 A4 pages text) of data.
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2.5 From disk to floppy, from CD to Cloud.
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Meter Stamp Spechmen lype SECAP [France) 525 inch floppy disk

The floppy disk or fexible magnetic disk revolutionized computer disk storage for small systems and becama
ubigquitous in the 19805 and 1920s in their use with home computers to disiribute soffware, transfer data, ard creals
backups and archives.

USB flash drive, symbol Tnternet
USE in fab {right]
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Today the traditional storage have now been
superseded by USB flash drives, external
hard disk drives, CDs, DVDs, SD cards and 3
ecame invisible by computer networks, Evalution of different media; punch card, tape, Floppy, CD to flash
internet or in the Cloud, drive and S50 card
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Commercial impact and regulations forced companies to fulfill more and more paperwork. First written on preprinbed
paper, and then later fully typed on typewriters, using all kind of tools to reproduce more and quicker, fike carbon paper

twisted batween two sheets of paper copying the text easily.

——

mmm&mmm 1971} nmmhmwmummmm
produce and seif sfamps; slamp produced by the sfencl fechmigae.

Fll






































































































































































































	001_1_title
	002_1_plan
	003_1_1_1
	004_1_1_1
	005_1_1_1
	006_1_1_1
	007_1_1_1
	008_1_1_1
	009_1_1_2
	010_1_1_2
	011_1_1_2
	012_1_1_2
	013_1_1_3
	014_1_1_3
	015_1_1_3
	016_1_1_3
	017_2_1_3
	018_2_1_3
	019_2_1_3
	020_2_1_4
	021_2_1_4
	022_2_1_4
	023_2_1_5
	024_2_1_5
	025_2_1_5
	026_2_1_5
	027_2_1_5
	028_2_1_6
	029_2_1_6
	030_2_1_6
	031_2_1_7
	032_2_1_7
	033_3_1_7
	034_3_1_7
	035_3_1_7
	036_3_1_7
	037_3_1_7
	038_3_1_8
	039_3_1_8
	040_3_1_8
	041_3_1_8
	042_3_1_8
	043_3_2_1
	044_3_2_1
	045_3_2_1
	046_3_2_1
	047_3_2_2
	048_3_2_2
	049_4_2_2
	050_4_2_2
	051_4_2_2
	052_4_2_2
	053_4_2_3
	054_4_2_3
	055_4_2_3
	056_4_2_4
	057_4_2_4
	058_4_2_4
	059_4_2_5
	060_4_2_5
	061_4_2_5
	062_4_2_6
	063_4_2_6
	064_5_2_6
	065_5_2_6
	066_5_2_6
	067_5_2_6
	068_5_2_7
	069_5_2_7
	070_5_2_7
	071_5_2_7
	072_5_2_7
	073_5_2_7
	074_5_2_7
	075_5_2_7
	076_5_2_7
	077_5_2_7
	078_5_2_7
	079_5_2_8
	080_5_2_9
	081_6_2_9
	082_6_2_9
	083_6_2_9
	084_6_2_10
	085_6_3_1
	086_6_3_1
	087_6_3_1
	088_6_3_2
	089_6_3_2
	090_6_3_2
	091_6_3_3
	092_6_3_3
	093_6_3_3
	094-095_6_3_3
	096_6_3_3
	097_7_3_3
	098_7_3_3
	099_7_3_4
	100_7_3_4
	101_7_3_4
	102_7_3_4
	103_7_3_4
	104_7_3_4
	105_7_3_4
	106_7_3_4
	107_7_3_5
	108_7_3_5
	109_7_3_5
	110_7_3_5
	111_7_3_5
	112_7_3_5
	113_8_4_1
	114_8_4_1
	115_8_4_1
	116_8_4_1
	117_8_4_1
	118_8_4_2
	119_8_4_2
	120_8_4_3
	121_8_4_3
	122_8_4_4
	123_8_4_4
	124_8_4_5
	125_8_4_5
	126_8_4_5
	127_8_4_5

