FROM ABACUS TO INTERNET

A story about the history and evolution of the computer and the many scientists who were involved in its development.
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1. The Mechanical Age: 1.1. Early CountingTools 1.1.1. Counting on fingers

Man has been computing since time immemorial. Based on the basic tenet in mathematics Ihal 1+1=2 man has
counted his possessions, measured time and

distance, and expressed his world in numbers. e
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1.1.1. Counting on fingers EEEREEESEEsNES T
The first tools man used for counting EEE }"-f;'i;'-"g' T
were his fingers. Hence our use of the N B4 EERERERAREEEE
decimal system. Once learned, he never | B
forgets it. It's a very "handy" tool indeed.
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Folded letter, dated 12 July
1674, from Ostend in Belgium
to Amiens with manuscript
fea in red of 4 Brabant sols

The earliest form of counting would be simple tallying, like
this recording of the postal fee of 4 sols as 4 tallies (1674).



1. The Mechanical Age: 1.1. Early Cnuntinngnls 1.1.2. Abacus

1.1.2. Abacus
The word abacus comes from the Phoenician word abak - meaning dust - as its oldest
form was simply counting rows of pebbles on the sandy ground. It is a very old counting
device, dating back to the Babylonians (3000 B.C.), and was widely used in
Mediterranean as well as Arab and Chinese countries.
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China Revenue stamp with hi/stamp Hankow

The suan pan, as the abacus is called in China, is still widely used today to the extent that is still 2 subject taught in
school. -
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The Russian abacus - called sfchoty - has a different layout: 10 beads on each wire, the middle two being black.

The stchoty was invented in the 17th century.



. The Mechanical = fala ing Tools 1.1.2. Abacus
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Sent from Utrecht wia Amsterdam to Dockunm (Friesland) 3 November 1826 wvia reguiar barge service.
Manuscript "XINI" for barge freight fee of 13 stuivers.

During the first millennium Western Europe used the Roman notation for numbers. Although adequate for
simple numbers it made calculations very difficult and only the educated few had leamed {o perform these
computations. Although this changed around 1000 A.D., the use of Roman numerals continued for centuries.

Tral color proofs in ochre, carmine and biue
Pope Sylvester Il (943-1003) was a well-known abacist who in 899 became the first French pope. By putting

Arabic numbers above each abacus’ column he replaced the Roman numbers by Arabic numbers in Europe
- the system we currently use. This allowed people to perform calculations much faster and easier.
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1. The Mechanical Age: 1.1. Early Counting Tools 1.1.2. Abacus

The Japanese abacus - the soroban - is still in use today and has been in
use as early as the 16th century. Where the conventional abacus has two
value-5 beads, the soroban has only one value-5 bead at the top.
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Fragment of Tokoyuni Utawaga's
"The Three Beauties" (1800)
shows early use of the soroban.
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1. The Mechanical Age: Id.mmmm&lﬂs Leibniz

"For it is unworthy of excellent men to lose hours like slaves in the labour of calculation which would safely be
relegated 1o anyone eise If machines were used-. Leibniz, 1685

The German philosopher and scientist Gottfried Wilhelm von Leibniz (1646-1716) invented the Stepped Reckoner, a
machine able to perform the four basic arithmetic functions, using a hand cranked rotating drum with a stepped
cylindrical gear.

PAGINI DIN ISTORIA TEHNICH DE CALCUL

Filozoful si matematicianul german
baron Von LEIBNITZ (1646 - 1716)
proiecteaza (1671) si construieste
primul multiplicator mecanic

(Step Reckaner, 1694)
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1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Leibniz

Quote:
"There are 10 kind of people. those that understand binary, and those that don't."

Anan,
Leibniz went on to develop binary arithmetic. This became the basis for modern-day computing as all digital
computers use the binary system internally.

i Leibniz also proposed the basis of a language that would allow
logical statements to be dealt with mathematically.
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The essence was the use of the digits 0 for FALSE and 1 for TRUE.
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Girl scouts in the U.S. receive a
badge for computer literacy
(second badge, left column)
showing a string of 0 and 1 bits
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1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Pascal

The French mathematician Blaise Pascal (1623-1662) invented a mechanical adding machine in 1642, the

The programming language "Pascal” was named after this pioneer of computing, one of the many ways in which
he has been honoured.
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1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Babbage

The English mathematician Charles Babbage (1791-1871)
designed a "Difference Engine” in 1823, an advanced form of
calculator using a large number of gears.

Babbage - Computer

"Difference
Engine
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THE PCORNTRIC AND "TRASCILE GENIUS™ Charles Babbage (1791-
15871 was the quintesential Victorian ga,'ll-';l.'.'l'lnll-l-l.'flﬂ'd_'. Of his
bispe ranpe of interests, mast were underpinned by his fascination for

mathemarics, He was a part icular conmotsseur of mathematical tables
— amd dhenn ,||i-1|--.|-1':||;|.]'.:||.:11 human errors .:'n'l.HI'l‘-"ill:_‘ [y |q:,l-‘ﬁd. he
Was cIIMInInG SOMe AsTronomi al rables with hn friend _'El.‘:l!".?:
Herschel {also a2 Roval b ieTy Fellow) when ;'I.A\[.FL.'.II:L'J by the
mistakes in them, he exclaimed: "/ iy fo Crod these calonlation: b
bevw ocrensed by ream!” This is said 00 be the moment that launched —
an obscsston which wonld consame most of the nest -.I'I-Hij.‘iﬂgi"'i life

Starting in 1821, with his famous '] Fllcrence Ln.gun.. Babba:.‘,:
1'J.l.'}i:_-:fll.:|.| a series of machines incended to perform infallibly accurare
calcularions. The Society gave approving reports to the government
on his X Lpn.ll\. and Fui wa wk eeceived F-Ilrll.EII'l_!.’.. His karer A |I.-'l.|-:-'Zi'CJ-|;
Engine, conceived in 1534, wis the workds first programmablecompurer.

Engine
(drawing of his
“Difference
Engine” in the
background)




I.mHa:hﬂulAg:_l.z. Mechanics create mechanical solutions
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Pascal's Pascaline was a 5-digit calculator about the size of a shoebox. Ilts mathematical capabilities were
however limited in that it could only perform additions. As it had a tendency to jam, it did not become a commercial

success and only about 10 were sold.
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 Folded letter flown with “Le Jules Favres No.2" departing from Gare du Nord on 30 Nov 1870, landing next day on Balle-lle-
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Monsieur GUENEGO

Huissier de ..Tr-h-*-i

France has honoured
her famous son
publicly in many ways,
such as streets,
schools and suburbs.

But the Pascaline wasn't the first mechanical calculator.
In 1623 Wilhelm Schickard (1592-1635), a German

~PAT mathematician and professor at the University of

Tobingen, constructed a calculating machine using
5 sprocket wheels. It was the first mechanical calculator
actually built. Unfortunately it was lost in a fire at the time.



1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Jacquard

1834) invented a loom in which changes in pattem
could be controlled ("programmed") by feeding in a
set of punched cards.

The French weaver Joseph Marie Jacquard (1752- { =3

The same concept is applied in the barrel organ and the Dutch street-organ: using a continuous strip of punched
cards to control the music.
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and ultimately the first computers.




1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Wheatstone

Charles Wheatstone (1802-1875) was an accomplished maker of musical and other
instruments. He invented the electric telegraph in 1837.

The telegraph was enhanced by Wheatstone's invention of the automatic transmitter in
1857 where the message was first punched out in a strip of paper, thereby introducing T
the paper tape as medium for preparation, storage and transmission of data. Ny
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Wheatstone's paper tape used two perforation channels to represent Morse's
dots and dashes plus a perforated transport channel to guide the tape. Multiple
tracks were needed to represent one single character.
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Teletypes or teleprinters had intricate mechanisms for reading paper tape. This enabled speeds of 500 characters

per minute in 1930. By the mid sixties this had increased to 900 char/min. Discarded paper tapes were often used in
the famous "ticker tape" parades in the United States.



1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Wheatstone
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1. The Mechanical Age: 1.2, Mechanics create mechanical solutions Baudot

Jean Maurice Emile Baudot (1845-1803) was a French telegraphy expert who invented a method to transmit
several messages simultaneously over a line ("time-division multiplex"). He expanded the use of the paper tape by
developing a five-bit code using five perforation channels. He has been honoured in having the speed for
information transfer named after him: 1 Baud = 1 bit / sec.
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The paper tape made it possible to transmit messages much
faster than the speed of typing. The teletype was the device
used later for this purpose. Before the arrival of the computer
screen, the teletype was used as a computer terminal, having
both input and output facilities.

Austria's Schwartzdrucke were issued in limited
numbers for publicity purposes from 1946 onwards,

This 1958 USSR stamp features, apart from the teletype, a
number of flags. The Czechoslovakian flag on the left is upside-
down. The flag shows a red strip, a white strip and a blue triangle
on the right. The stamp design is incorrect in showing the red strip

at the top (Type 1). The stamp was re-issued six months later with
the flag positioned correctly (Type I1).




1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Baudot's paper tape

Most paper tapes use a 5-channel code, which is based on the 5-bit Baudot code. Each character is represented by
a unique combination of holes in a row across the channels.

| 9 CEMTEMBPIA 1944-1984

the holes in the tape spell: the holes spell:
MISSING LINK OTOMATIK TELEKS

Using the Baudot code one can sometimes decipher the
meaningful message spelled by the holes in the paper
tape.
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7-bit code L s s
paper tape the holes spell: PRIVATE SWITCHING NETWORK
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When Estonia in 1991 established its own postal rates, the USSR retaliated by no longer sending sufficient postage stamps to
Estonia. To alleviate this shortage the Tartu Observatory's computer was used by Eesti Post to manufaclure perforated paper
tapes which could be used as stamps. White, light blue and dark blue paper coils were uzed, all 256 mm wide. All "stamps”

received a red 30 mm h/s Tartu with date 19129100 {December 19, 1991) as proof of authenticity (applied before usage).




1. The Mechanical Age: 1.1. Early Counting Tools 1.1.3. Other early caiculating mechanisms

1.1.3. Other early calculating mechanisms

Even the early societies had leamed to calculate, using tools like this wooden
Calculation Tablet from 493 AD used by the Vandals in Northern Africa.

TABLETTE VANDALE
Table de calcul - 05 avril 493

copy

WA,

The most ancient and complex machine is the Antikythera Mechanism which was built
around 87 BC. Recent computer-enhanced imaging studies of the bronze artifact showed it
to be an intricate gear-driven analog computing device used for calculating and displaying
astronomical cycles.
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The Nebra Sky Disk is another astronomical instrument dating back to 1600 B.C.
The analog device was possibly used to compute summer and winter solstices.

Quipu
[from the Peruvian Inca language Quechuc,
meaning "knot")

The quipu was used by the Incas in Peru
around 1500 and was based on the decimal
systemn. It consisted of a stick or cord to which
knotted strings of wvarious colors were
attached. It was used extensively for
accounting purposes, like calulating crop
sizes, stc.

The knots at the end of the string stood for one,
while those higher up stood for ten, hundred, etc.

Special messengers carried the quipus around the country to the different cities and villages, thereby acting like
early postmen.



1. The Mechanical Age: 1.2. Mechanics create mechanical solutions Leonardo da Vincdi

Many scientists have looked for better and faster ways to do complex calculations. Initially the search was for a
mechanical solution to the problem of adding and subtracting numbers.
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The earliest form of a rudimentary adding machine is a technical drawing found in Leonardo da Vinci's (1452-1519)
recently discovered papers, the Codex Madrid |. Obviously Da Vinci was not only a painter, but also an engineer,
inventor, astronomer, architect and brilliant mechanic.
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Chateau d'Amboise {where Da Vinci died in 1519) in the background Artist proof signed by Decanis

Da Vinci's stepped gearing wheel machine was the first scientific attempt to construct a mechanical calculator. In
1968 |BM arranged a replica of Da Vinci's machine to be built.



1. The Mechanical Age: I.I.HMMMW Galileo

Galileo (1564-1642) is credited with discovering the laws of gravity by dropping
different weights from the leaning tower of Pisa where he was Professor of
Mathematics.
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While at the University of Padua, Galileo developed a calculating rule mfiﬁﬁ;&';
that he described in his 1606 booklet "The Operations of the :__e,b,;_,.-&‘;
Geometric Military Compass". This was the most widely used P (7377)
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1. The Mechanical Age: 1.2. Mechanics create mechanical solutions

John Mapier (1550-1617), a Scottish mathematician and philosopher, was
born at Merchiston Castle near Edinburgh. In 1614 he published his Mirfici
Logarithmorum Canonis Descriptio in which he described the concepts of
logarithms. He also published a simple way to perform multiplication, the
Rabdologiae which became known as Napier's "Rods” or "Bones”, one of
the earliest attempts at a mechanical means of doing calculations.
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MNapier's logarithms resulted in the invention of the
slide rule in 1633. This device enabled scientists to
do mathematical calculations much quicker,
especially multiplications, divisions and logarithmic
calculations. The slide rule became obsolete when
the electronic HP-35 pocket calculator amved on the
scene in 1972.

Albert Nestler was a well-known German manufacturer of slide rules and mechanical calculators. Notice
this 1928 advert for his calculating drum and slide rules (perfin A.N. on private stationery, cds 17.2.28).




1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.1. Adding machine

1.3.1. Adding Machine
The main use of the adding machine was to add up columns of figures. They were powered by electricity or, in the
earlier versions, by means of a manually operated lever. The adding machine was an intermediate step in the

development of the calculator,

Cylindrical adding machine made by |
Johann Christoph Schuster in 1820
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I'he Victor Adding Machine Co was founded in 1918. This 1935 model had a full keyboard (one
key for each number in each position) and printing facilities. In 1868 Victor became part of Nixdorf



1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.1. Adding machine

The Cosmos Bliromaschinen company was founded in 1921 in Berlin. Initially it manufactured adding machines but
later it also produced calculating and bookkeeping machines.
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The Francolyp company used specimen cards (Musterkarte, Stammkarte) for each franking machine installed with a customer.
These cards recorded the first (the cldest) metermark for that machine by glueing a strip with a sample strike of the metermark
on the front of the card. This sample strip was manuscript dated. All changes and repairs done to the machine were noted on
the back (see copy above). As such they show a unique record of that specific automatic franking machine. The card above
shows that machine C1203 first belonged to another customer (Dr.Henschke), but was re-used for the Cosmos company.




1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.1. Adding machine

e tordtliy One of the most amazing handheld adding machines/calculators
was the Curta. This ingenious apparatus was developed by Curt
Herzstark while imprisoned in Buchenwald concentration camp.
The first Curta was produced in 1947 and has been popular ever
since. Even today a Curfa is a prized possession.
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1922 Belgian Postal Chegue cover, free franking, with adveriizsing Addiator

The Addiafor was invented in 1883 by J L Troncet of France. This manually operated slide adder was sold from
1920 to 1850. As it was fairly small and light in weigt, it could be handheld - an early pocket-adding-machine.



1. The Mechanical Aﬁe: 1.3. Mechanical Calculating Tools 1.3.2. Calculator

1.3.2. Calculator

Early calculators were all mechanically driven and they differed from the adding machines in that they could
perform also multiplication and division operations.
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Willgodt T.Odhner (1845-1905) hand built his first
pinwheel calculator in 1874, Odhners and other
mechanical and electro-mechanical calculators would
stay around for nearly one hundred years.
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1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.2. Calculator
m

In 1852 the Braunschweig company Grimme, Natalis & Co, A.G. acquired the patent rights from calculator builder
Willgodt Odhner for Germany and surrounding countries and renamed itself Brunsviga Maschinenwerke A.G. In 1959
Erunsmga rnerged mth typﬂwnter cnmpany Diympra althuugh Erunsvigas were prnd uc:ed up to the aarsyr sevantfes
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1. The Mechanical Age:

1.3. Mechanical Calculating Tools

1.3.2. Calculator

The Monroe Calculating Machine Co was founded in 1912 by Jay R. Monroe and became well known for its electro-
mechanical adding machines and calculcators. When the Japanese low-cost electronic calculators hit the market in
the mid-seventies, the manufacturers of electro-mechanical calulators went into decline. The Monroe company,
~which had manufacturing plants in Orange, New Jersey and Amsterdam, Netherlands, was sold in 1984,
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1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.2. Calculator

Many companies, which were already used to producing mechanical precision instruments, started to include
mechanical calculators in their offerings. Example: Singer (sewing machines), Remington (typewriters and firearms),
Olivetti (typewriters), Friden {franking machines) and others. In the end, few would be successful,
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The Walther Company, originally a manufacturer of guns (remember the Walther PK handgun used by James
Bond?), started in 1924 with the manufacture of mechanical calculators, In the seventies it switched to electronic
calculators but ultimately it lost the batile for survival and had to close in the early eighties.
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1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.2. Calculator

In the early fifties calculations were still being done using mechanical or electro-mechanical calculators. 1t would take
a few decades before that scenario would change. Most of the calculator manufacturers that were so successful in
the fifties and sixties would not survive much beyond the seventies when the electronic calculator appeared.

EACIT-ODHNER, inc. b 9

FACIT-ODHMER, INC. 222 £ a4 5T, MY, MY, 10017

SERVICE DEPT. €09 W, 51 §T., M. Y. N. Y. 10019 EACIT-ODHNER

e TN

Facit-Odhner was a subsﬁi'ar:.r of Facit. The Facit company was sold to Electrolux in 1 973 following rapidly décl.ining
sales. In 1983 it was again sold to Ericsson and in 1998 Facit was finally terminated.
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The first FACIT calculator was produced in 1918 by the Axel Wibel firm in Stockholm. Initially hand cranked, from
1934 the calculator became electrically powered. The FACIT model ESA, shown above, was infroduced in 1945 and
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1. The Mechanical : 1.3. Mechanical Calculating Tools 1.3.2. Calculator

The Astra calculator was produced ,
in 1922 by the Astrawerke A.G. 4 Actier- . Buchungemaschinen
company in Chemnitz, Germany. It "

was a 10-key hand-cranked
machine with [00, 000] multi-zero
keys.
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MARCHANT

ALCULATING MACHINE COMPANY
1475 POWELL STREET -
CAKLAND 8, CALIFORNIA

The Marchant Calculating Machine Co was founded in 1911 by Rodney and Alfred Marchant in Oakland, California.
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In the forties and fifties, Marchant made electromechanical rotary calculators with a 10x10 keyboard. Then it was
overtaken by electronic calculators. After being sold in 1958 it altogether ceased to exist in the eighties.



1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.2. Calculator

Electronic advances after World War 1l led to the development of the electronic calculator, and so became another
step on the Information Super Highway. The increased functionality meant the demise of the slide rule as calculating
tool. i —

L1808 LN [ | ZELA;
| NG 2 (o Ay o Ry \
) |l 0}, == . Ao i r ¥
[ L"JL*&‘HQ St lemx g0l )
WA Il ATND |J-::?:-.‘I ey, -'_.-_ ¥ i =4 H . J, !
| on R RN P B R ,‘_" e [} i L ,.'.,_ D

— ...I|:” l
BERTR A0 il s : AR MMM
Frankopost proof meter with Precisa electro-mechanical calculator

Iy sTerpAN  [Frijdem  [NEDCRIAND "
I ‘.'i. - :.‘ {
]
25.V.70 &5 8 %25 g
e IS el
RS TBCENTE |
| CALCULATOR * FR15119%

Friden was bought out b',r'-Singer in 1963 and became its Friden Division. As Friden also made franking machines
(note the "FR") it used the same franking slug for the Singer company (yes, as in sewing machines).
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1. The Mechanical Age:

1.3. Mechanical Calculating Tools

1.3.3. Cash register

1.3.3. Cash register

ARTRALA 20 §

Today's point-of-sale terminals at the till are
basically computerized cash registers.
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The cash register is a special-purpose calculator. It was first made in 1879 and used in retail
to prevent unscrupulous sales staff not ringing up a sale. Hence the bell when a sale was
rung up which could be heard over the whole sales floor.
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NCR (National Cash Register) is one of the cldest names in the cash register industry. Founded in 1884 by John H.
Patterson, it quickly rose to dominance and in the early twenties NCR already sold over 2 million units annually.

NCR cash registers have been employed by
the U.S. Postal Service since 1931 to print
metermarks to be used in stead of stamps.
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NCR metermarks could be used for local (below) and international mail (above)
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1. The Mechanical Age: 1.3, Mechanical Calculating Tools 1.3.3. Cash register

NCR changed from hand-operated to electrically driven machines from 1906 onwards and soon became the leading
force in cash registers internationally. The famous bell of its cash registers could be heard all over the world. In
Europe and Asia NCR often operated under its abbreviated name of just "National”,
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1. The Mechanical Age: 1.3. Mechanical Calculating Tools 1.3.3. Cash register

HE'.H’ HOUSTRIAL OPFORT I-HIITlES

Due to its increasing competion combined with an emerging electronic computer market, NCR was keen to change
its image from a manufacturer of cash registers to a manufacturer of computers worldwide.
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However, its brand name was so strong that, even today, NCR is still associated with cash registers.



1. The Mechanical Age: 1.3. Mechanical Calculating Tools

1.3.3. Cash register
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Although NCR had an extremely dominant
position worldwide in the cash register market ,
it was not the only manufacturer in the world.
Slowly the competition was growing.
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2. Bridging the Gap: 2.1. Early Inventors

Edison's vacuum tube

Following the amival of electricity and advances in telegraphy, the next generation: the electro-mechanical devices
started appearing. The use of the punchcard changed to become the storage medium for data. The vacuum tube
(also called radio lamp) would play a large role in the development of the early computers.

As inventor of the electric light bulb, the phonograph and many other devices, Thomas Alva
Edison (1847-1931) also developed a one-way valve for electric current which later resuited in

the diode and the vacuum tube

Computers using vacuum tubes as the controlling
made up the first generation of computers

The vacuum tube has played a
major role in the development of
the first electronic computers.
The famous ENIAC (see § 2.5)
used 17,468 vacuum tubes.
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Tungsram, a Hungarian company founded in 1896, became a well-known

manufacturer of vacuum tubes. In 1990 it was taken over by General

Electric,

1927 Otftomnan Turkey telegraph receipt



2. Bridging the Gap: 2.1. Early Inventors Hertz / Michelson

Vacuum tubes were also used in early radio’s. This early model
of the FM radio, invented by Edwin Armstrong (1890-1954) had
its vacuum tubes on top to solve the heat dissipation problem
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A computer's speed is measured in
mHz (mega Hertz). This unit of
frequency is named after Heinrich
Rudolf Hertz (1857-1894), a
German physicist who experimented
with electromagnetic waves and who
laid the foundation for wireless
telegraphy and radio transmission.
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Albert Abraham Michelson (1852-1931), who received the 1507 Nobel prize for his efforts in determining the
speed of light, designed and built an analog computer that could add together up to 20 terms of a complex
mathematical formula, the Fourier series.



2. Bridging the Gap: 2.1. Early Inventors Poulsen's magnetic tape

Valdemar Poulsen (1869-1842), a Danish engineer, invented
the telegraphone, an electromagnetic phonograph which
registered information by magnetization of a copper wire. His
concept was later used in the tape recorder and led to the
development of the magnetic storage media, like tapes,
diskettes and disks, used in computer systems.

Because tapes are a fairly cheap storage
medium, they are widely used in computer
systems to store large volumes of data.
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A from earlier audio cassette mailing services.
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2. Brh:lgl_ng the Gap: 2.1. Early Inventors Poulsen's maEneﬁc tape
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This 1981 USA aerogramme shows two magnetic tape reels as "Made in USA" products, made possible by
Valdemar Poulsen's invention. The IBM Selectric typewriter which is shown, would soon become obsolete.



2. lridgingﬂnﬁap: 2.1. Early Inventors Hollerith's punched card

In 1888, Herman Hollerith (1860-1929) won a competition in the USA by using punched cards, pioneered earlier in
the Jacquard loom, fo process a census on a tabulating machine he designed himseif.
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The most common punched
card has 80 columns and 12
rows. Each column holds one
character, represented by a
unigue combination of holes.

Hollerith's Tabulating Machine Company
was essentially the world's first
computer company.




z.lridghgdu{im 2.1. Early Inventors

Many countries all over the world used Hollerith's punched cards and his tabulators for their national census.
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Punched cards were used right into the 21st century. The
2000 U.S. Presidential election between George W. Bush
and Al Gore was decided by only a few hundred punched
card holes. Confusion reigned as the holes were manually
counted and recounted.

Hollerith's punched card
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Hollerith's card
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The Hollerith Tabulating Machine Company would later become part of IBM.
Sales of punched cards accounted for more than 25% of the company's profits.



2. Bridﬁi_nﬂ the Gap: 2.2. Before World War Il The IBM logo.
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2. Bridging the Gap: 2.2. Before World War Il Birth of IBM

The Hollerith Tabulating Company merged in 1911 with the Moneyweight Scale company and a third company to
form a new company which became Intemational Business Machines (IBM) in 1924,
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Thomas J. Watson Sr was IBM's first chairman. Although starting small, IBM soon was a fierce competitor
and became one of the largest manufacturers of office equipment, punched cards and tabulating equipment.
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identified as George W. Watson 3  1BM used its perfin "BIM” from 1926 fo 1954




2. Bridging the Gap: 2.2. ﬂl!nlt World War Il Burroughs

The Burroughs Adding Machine Company was founded in 1886 by William S. Burroughs and became a well-
known manufacturer of adding machines and caiculators.
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The famous Bumoughs Class 1 adding machine (of about 1905) was a most
spectacular machine. it was 19" deep, over a foot tall and weighed neary 30 kg. it
had beveled glass walls on three sides allowing good viewing of its inner mechanism.
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2. Bridging the Gap: 2.2. Before World War Il General Electric
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Electricity company General Electric would also get involved in the manufacturing of computers (in 1962 GE built
two computers - the GE225 and GE235 - for NASA's Apollo project), but ultimately GE could not keep up with the
giants like IBM and in 1970 GE sold its computer business to Honeywell.
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2. Bridging the Gap: 2.2. Before World War Il Sperry

Elmer Ambrose Sperry (1860-1930) was an American‘ 2
inventor who was best known for his invention of the

gyrocompass. His company, the Sperry Corporation, also ,
manufactured tabulators before WW II. It later merged 2

with Univac to become Sperry/Univac, a well-known
brand of calculators and computers.

S

Elmer Sperry with son Lawrence
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- Sperry has been honored by having the USS Submarine Tender SPERRY AS 12 named after him.
[launched 17/12/1841 (just 10 days after Pearl Harbor), decommissioned 30/09/1982]
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Due to IBM's dominance, Sperry/Univac was slowly edged out and in 1986 merged with Burroughs to form Unisys.



2. Bridging the : 2.2. Before World War 1l

Wemer von Siemens (1816-1892), together with Johann George Halske (1814-1890), started a telegraph factory in
Berlin. After Halske withdrew from the company, the firm was left in the hands of the Siemens family. In 1966 it was
merged with other family owned firms to become Siemens AG, a leader in the European computer industry today.
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In the thirties Siemens had already become an important global company which was not always easy in the
early days of transport. The mail plane carrying this cover crashed in France in 1938.



2. Bridging the Gap: 2.2. Before World War |l

From " Nonnendamm" to " Siemensstade”

Siemens' manufacturing complex in Berlin became so large that the whole area, formerly called Nonnendamm, was
renamed Siemensstadt in 1913, the only example of a suburb named after a computer manufaciurer.
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2. Bridging the Gap: 2.2. Before World War I Siemens

IMagyar Posta m

The Siemens&Halske T52 Geheimfemschreiber ('secret
teleprinter") - better known as the Enigma - was a cypher
machine used by the German Navy units during World War
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In 1965 Siemens was the first European company to mass-produce integrated circuits

1998 (2)

In October 1999 Siemens Computers merged with Japanese Fujitsu to form Fujitsu Siemens Computers



2. Bridging the Gap: 2.3. The DrMnE_Fmes Elements leading to the computer

The prime forces advancing technology were developments in the telegraphy and telephone world, combined with
enhancements in the tabulating and calculator industry. The future computer should be able to calculate like a
calculator, process punchcards like a tabulator, print like a tabulator or typewriter and use the same cables as the
telephone and telegraph did, all controlled by typewriter-like keys.

punchcard ~
(holds the data)

typewriter keyboard >. results in: computer
+ printing capability
(input & output)

+

calculator
(the brain)

The first transatiantic cable was laid by Lord Kelvin (William Thomson) in 1866. His transmission lines theory
resulted in cables and circuits to be used in the first electro-mechanical computers. Kelvin built a "tide predictor"”, an
early analog computer machine, in 1876 to calculate the tide tables for any hour, past or future.

Glasgow honored its famous son by naming a large exhibition hall after him.



2. Bridging the Gap: 2.3. The Driving Forces The first electronic computer: Zuse

Advances in calculator technology, but more important in electronics, would lead to the first electronic computer
being built just before World War 11
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Konrad Zuse, born in 1910, produced in 1938 the prototype of a mechanical binary programmable calculator,
originally called "V-1" - later renamed as "Z-1". It used punched celluloid tape as input. Due to the war his work
was hardly known outside Germany. His computers were used in the early 1840's in Germany to design aircraft.
Eventually his computer company was absorbed in the Siemens Corporation where Zuse stayed on as a
consultant.
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Zuse spent his youth and did his early schooling in Hoyerswerda, now
home to the Konrad Zuse Museum. He died in 1995. Obviously the
Germans claim Zuse to be the first inventor of the modern computer.

II- FARK WILHELHIHIWE KRISEL

o
NOIETES
5’3 IHMONON

10147 1013001
[RHRRERIT

\_zu -97007 FET~

~oz77

it LHR i1




2. Bridging the Gap: 2.3. The Driving Forces The first electronic computer: Atanasoff-Berry

John Vincent Atanasoff (1903-1995), together with
Clifford Berry, developed the ABC - the Atanasoff-Berry
Computer - in 1939, probably the earliest example of an
electronic calculator. It used vacuum tubes and had a
speed of 1 addition per second.
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Following Atanasoff's death in 1995, lowa State University commissioned the building of a replica of the
famous ABC comoputer (see above), This cover's illustration has clearly been lifted from the Wikipedia site.



2. Bridging the Gap: 2.4. The Typewriter's Split Personality Type + write

With the arrival of the computer later, the typewriter was deslined to be split in half. Its "type" function would result in
the computer's keyboard and the "write" function would be embedded in the computer's printer.

F —
Remi ngtom
NOISELESS
TYPEWRITER
Jt4 Quict
&4 Wur{.fufrf-ﬂ'xf 44
- SECS6Z PL”
early Remington typewriter I
e e e e e e il

The QWERTY keyboard (named after the first six keys on the top-left), patented in 1878, has been with us from the
beginning. It was present on the very first typewriter made by Remington & Sons in 1873. The strange keyboard
layout was created fo enable typists to type very fast without the keys becoming entangled.
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Femington was originally a manufacturer of guns. Its ability to manufacture precision instruments enabled it to
produce typewriters and shavers, later fabulatars, and ultimately computers, all requiring extremely fine mechanics.
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Typewriters have played strange roles in the postal system too. When running out of stamps, postmasters have
occasionally used typewriters fo create their own stamps or to "overprint” existing stamps (see bottom left).



2. Bridging the Gap: 2.4. The Typlewril:er's Split Personality Olivecti

Olivetti, an italian manufacturer of typewriters founded in 1908 by Camillo Olivetti, ultimately made the full
transition from mechanical machine (the typewriter) to adding machine to electronic computer.

The Olivetli plant in Ivrea, near Turin,
is shown in the background.
"Double Black” print

The Olivetti Surnma 15 was a hand-cranked adding machine, designed in 1949 by Marcello Nizzoli.
Due to its large weight (7.6 kg) it was considered a desktop machine. It measured 27x35x15 cm.
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2. Bridging the Gap: 2.4. The Typewriter's Split Personalicy Olivetti
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The early mechanical calculators lacked a facility for easily entering data and many attempts were
made to adapt the concept of typewrltar keys as the means for entering data intc a computer.
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2. Bridging the Gap: 2.4. The ngi_awrit&r'n Selil Personality Olivetti

r | ﬁlnrath 5 - h - j

1HG.' c. OLIVETTI & C., s

:' :
f
. |
r T

!_ IHDIHIZZ'& _.;'
!_ *.q_o-i;-.ri iy SO e I T T B AT Ay i

 SPETT, FEDERAZIONE NAZ.INSEGNANT! SCUOLE MEDIE
~ VIA sacoHi, 64 J’i‘?ﬂ* |
"TORINO _ x
lﬁ# e - E ) = i SR L v

In 1884 Olivetti manufactured the first |IEM-compatible Personal Computer, an achievement proudly
commemorated by the ltalian postal services .

the M24, first IBM-compatible PC
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2. Bridging the Gap: 2.4. The Typewriter's Split Personality The typewriter as tool of automation
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Ingenious contraptions - with the typewriter as the central part - were constructed to do accounting, like this
automatic bookkeeping machine (advert on 1937 Belgian Postal Cheques envelope). It already shows the
separate feed of continuous stationery that would later become a feature of computer printers.




2. Bridging the Gap: 2.5. The Need for Speed: World War Ii 2.5.1. The ENIAC

2.5.1. The ENIAC

Prior to World War |1, the term “computer™ (derived from the Latin computare, meaning fo reckon) was primarily
used for people who reckoned, i.e. did mathematical calculations. E.g. the calculations needed to produce the
"firing tables" for field and naval artillery, done at the Aberdeen Proving Ground during World War Il, were very
compiex and time consuming and were done by staff called "compuiers”. To calculate a ballistic trajectory took a
human "computer” about 20 hours. A speedier solution was urgently required.
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1944 cover from Aberdeen Proving Ground. Being a military installafion, its personnel enjoyed free franking privilege.

The Aberdeen Proving Ground was home to the Ballistic Research Laboratory, which developed the ENIAC, and
was used for the research and development in support of the American war effort.

The ENIAC (Electronic Numerator, Integrator, Analyzer, and Computer) was completed in 1846. It was extremely
large and heavy: 5.5 m (18 ft) high, 24 m (80 ft) long and weighed 30 tons.

Quote:
"Computers in the future may weigh no more
~ than 1.5 tons."

The scientists responsible for the development of the
ENIAC, were John W. Mauchly and J. Prosper Eckert.
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2. Bridging the Gap: 2.5. The Need for Speed: World War 1l 2.5.1. The ENIAC

The ENIAC was the first really large and digital computer and used
17,468 vacuum tubes. The vacuum tubes, which replaced the earlier
mechanical and electro-mechanical (relay) devices, allowed much
faster processing and greater reliability.
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18489 Censored cover from Tb.icyo to South Africa, censor label '"é,u'ianed by Mil Cén;-i:ﬁrﬂ' M&f;‘s'-'.

Vacuum tubes were used till the late 50s as the controlling circuitry for storing data and instructions. Computers built
with vacuum tubes (bottom left of sfs above), like the ENIAC, are considered to be the first generation of com
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50 Years later the US commemorated the ENIAC with a special stamp dedicated to Gomputer Technology, its
launch appropriately at the Aberdeen Proving Ground and being broadcasted live over the Internet.



2, Bridging the Gap: 2.5. The Need for Speed: World War 1l 2.5.2. "Amazing Grace" finds a bug

"Amazing Grace" finds a bug - the story behind the term "Computer Bug”

One of the first programmers was a U.S. Navy lieutenant Grace Hopper (1906
1992) who in 18945 was working on the Mark |l computer at Harvard University.
While testing the Mark Il a dead moth was found stuck in a computer relay
causing it to malfuntion, it was removed and recorded in the error log as the first
computer bug. The programmer later became Rear Admiral "Amazing Grace”
Hopper and was posthumously honored in 1997 when the guided missile
destroyer USS HOPPER (DDG 70) was named after her.
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...not everyone agreed with what type of bug had been
found. Despite the different interpretations Grace Hopper's
bug has been added to our computer terminology forever.




2. Eridgi_ng the Gap: 2.5. The Need for Speed: World War Il 2.5.3. The Code Breakers

2.5.3. The Code Breakers
Before World War |l the Germans were using the ultra-secret Enigma coding machines to encrypt their messages
to their army units. Especially the U-boat commanders would use these secret codes to great effect during the war.
Breaking this code would be of paramount importance to gain control of the war,
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In 1932 the Polish Ciphers Office had set up a code breaking team with mathematicians Marian Rejewski, Jerzy
Rézycki and Henryk Zygalski, to decode the secret Enigma ciphers. Rejewski and his team achieved this by late

1933, S —

14-VHl-1 983

machines from the German U-boats during World break of cypher Enigma
War II.

When in 1939 Germany invaded Poland, the Polish codebreakers escaped via France to England and handed over
their Enigma code breaking material to the British. This information greatly helped the Allied forces and had a
significant impact on the duration of the war in Europe.



2. Bridging the Gap: 2.5. The Need for Speed: World War 1I 2.5.3. The Code Breakers

In Europe the main computer developments took place in secrecy in England at Station
X, Bletchley Park. At this war-ime home to the codebreakers (the secret Government
Code and Cipher School), a group of scientists was working on the development of the
Colossus (aptly named after the ancient 33m high Colossus of Rhodos, one of the
Seven Wonders of the World.

f.

CoLLasus
= WORLD'E 15T CoMpLrs
BLETCHLEY Park
12001546

In 1837, the mathematician Alan M. Turing of
Cambridge University, England, published his paper on
"computable numbers" and it was Turing who led the
team that built the Colossus, a massive electronic
computer using 2400 vacuum tubes for its logic. It was
completed two years before the ENIAC.

[ LI CcoLODaE.

The Bletchley Colossus was developed to decrypt
the secret messages from the German Enigma coding machine.

The famous AM.Turing Award for important
contributions in the field of computing was named in
his honour.

The Turing Bombe was used from 1939 onwards to process
the Enigma settings. Using one drum for each Enigma rotor,
each bombe could replicate 36 Enigma machines.




2. Bridging the Gap: 2.5. The Need for Speed: World War Il 2.5.3. The Code Breakers

o
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WRN Jean Valentine (born 1924) was a Bombe Operator at Station X, Bletchley Park. A bombe was the name
given to the computer that was built to solve the rotor settings of the Enigma machines. The name was derived from
the Polish bomba, the device constructed for that same purpose by the Polish code breakers. Even at age eighty
Valentine was still working as a tour guide at Bletchley Park.

Each bombe weighed one ton, was housed in a metal cabinet of 7 ft wide, 6.6 ft tall and 2 ft deep, mounted on
castors. Although the bombe was an electro-mechanical device, it led directly to the next generation of decoding
machines, the Colossus computer,
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The United States were also trying to crack the enemy's secret codes in order to
reduce losses on the transatlantic fleet which supported the war-effort in Europe. For
that purposes they liaised extensively with the British code breakers to crack the
Enigma cyphers. The ENIAC came just too late and was primarily used in calculations
for the construction of the atom bombs at the end of World War |1,

Al I'ner 5-mn:|: mnm,y:mlm w&.z

So, by the end of the World War I, both the United States and Europe had electronic computers in operation.



2. Bridging the Gap: 2.6. The Russian Connection What did the Russians do?

What did the Russians do? Although there are a few early Russians involved with calculating and computing
devices, their main thrust came post-World War 1.

The earliest Russian in our story is Mohammad ibn Musa
al-Khwarizmi, sometimes spelled as Alkarismi (ca 780-
850). Bomn in southern Russia he worked as a math
teacher in Baghdad. The word "algonthm” is derived from
his name. The concept of algorithms is used in computer
science and programming.

g

Pafnuty Lvovich Chebyshev (1821-1894) was
professor of mathematics at the University of St
Petersburg for 35 years. He designed and built
several devices, including an automatic calculating
machine.

Copetcanii paanoTETMEK, —
axnacwuk AH CCCP
A. H. BEPI (1883—1878)

! Huzenr APEIAPNETEE CRATH MECTE RATRIAETAN

Axel Ivanovitch Berg (1893 - 1979) was a former submarine commander in the
Russian Mavy (hence the submarine in the pre-printed stamp). In 1959 he became
chairman of the Scientific Council on the Complex Problems of Cybemetics. In the
sixties he also chaired the Scientific Council on Pragrammed Instruction.




Z.Ethﬁﬂn 2.6. The Russian Connection What did the Russians do?
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Viktor Mikhailovich Glushkov (1923 - 1982) was the founder and director of the Ukranian Institute of Cybernetics.
He achieved results in digital automation, the use of computer technology in the production process and the
development of small computers in engineering.
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The Russian computer scientist Sergei
- Alekseevich Lebedev (1902 - 1974) was

7 = responsible for the first Russian MESM
i Ceprisi /lebeges digital computer, as well as the BESM

series of high-speed computers.




3. The Electronic Age: 3.1. Going D:tgital: the 50s Neumann's EDVAC

The word "digital” is derived from the Latin digifus (finger), as a reference to the way
man used to count. Electronic or digital computers, which use electronic pulses whereby
numbers are represented in a binary format using the numbers 0 and 1, can work at a
much higher speed than the slower electro-mechanical calculators.

In August 1944, the ENIAC team was joined by the Hungaro-American
mathematician John von Meumann (1803-1957), who developed the concept of a

stored program, where both instructions and data are stored separately in memory.

Neumann and Turing were familiar with each other's work and papers on computers.
At one stage Neumann invited Turing to become his assistant which Turing declined.

Turing (L) & Neumann (R)

B

0Ft

j_[lﬂﬁ von HEOMANN

with text on reverse

CODY  Jahn von Neumann
[{1903-185T)

muidis signitican confritalions i boll pure
and spplied mathematcs, espoceaily in e
aress of quantum mechamics, gome thaory,

and computer theory and design, kn 1956, the
LS. governmant preserled the Enco Fermi

M o this eminem mathemeatician.

Janos Neumann went to the United States in 1830 and was appointed
Professor of Mathematics. In 1937 he became a US naturalized citizen
and changed his name to John von Neumann.

ferrite-core memory

Computers in the fifties and sixties employed ferrite-core memary, which
was patented in 1955 and became the standard for computer memory
until the semiconductor integrated circuits arrived in the 1960s.

MAGYARORSZAG



3. The Electronic Age: 3.1. Going Digital: the 50s The UNIVAC
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In 1945 Neumann wrote a report on the next computer, a high-speed automatic digital computer
which became known as the EDVAC (Electronic Discrete Variable Automatic Computer), the first
computer with an internally stored program. But the designers were already working on the next
version, the UNIVAC,
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3. The Electronic Age: 3.1. Going Digital: the 50s The UNIVAC
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Picture of first UNIVAC, taken by ENIAC designer John W.Mauchly

The EDVAC was followed by the UNIVAC -~ ) =
(Universal Automatic Computer) in 1951 =S
when Remington Rand delivered the first
commercial digital computer, the famous

UNIVAC, to the U.S. Census Bureau. a-»% 8 !:51"._ "*"; ﬂ‘s"*ﬁ‘\.. aw"
First Commercial i_','u.-_d.': Computer
18951 - 2001
ED Anniversary Siation
Tonela | ' E5603

Movember 17 2001

Motice the punchcard
in the stamp design.

That same year, with only 7%
of the votes counted in the US
presidential  elec-tions, the
UNIVAC computer correctly

predicted a landslide victory e T esn
for Eisenhower, leading to a f HE g.[i f{.o;,,_ﬂd 2

widespread realization of the IRST COMPUTER
possibilities of computers. * '. SR ———




3. The Electronic Age: 3.1. Going Digital: the 50s Inventing the transistor

In 1947, William Shockley (1910-1989), together with Walter H. Brattain (1902-1987) and John Bardeen (1908-
1991) invented the transistor, short for "transfer-resistance”, which would replace the vacuum tube. In 1956,
Bratlain, Bardeen and Shockley jnintl:-,r received the Nobel Prize in Physics for their pioneering work on transistors.
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Transistors could be manufactured by automated methods (much cheaper to produce) and were smaller and much
more reliable than the vacuum tubes used previously. Transistor-driven computers would become known as the
second of SR
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3. The Electronic Age: 3.1. Going Digital: the 50s Inventing the transistor
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3. The Electronic Age: 3.1 Golm m: the 50s

LEO - the tearoom computer

In 1951 J.Lyons & Co - the famous teashop company - built its own computer to run its growing administration. It
was named LEO for Lyons Electronic Office. The LEO was used to work out the optimum mix for their many teas
and could calculate an employee's wage in 1.5 seconds. The LEO had a memory of just over 8000 bytes.
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Eventually LEO Computers Ltd merged to
become in 1968
Limited (ICL).
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3. The Electronic Age: 3.1. Ening; Digital: the 50s RCA

The Radio Corporation of America - so well-know from "His Master's Voice", the dog "Nipper" - entered the
electronics industry in the early fifties. Being twice as big as IBM at that time, it announoad a large-scale computer -
the BIZMAC - in 1955. Not being transistor-based the machine was a commercial failure.
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E;_TMEhcl:mnitAw 3.1. Going Digital: the 50s Cybernetics

As computers became smaller and more accessible, scientists began to think of other applications than just
computing. Could computers be used to control machines or processes? From this emerged the science of
Cybemetics.

Morbert Wiener (1894-1964), a professor of mathematics, published his book
on Cybemetics in 1948, in which he introduced the word “cybemetics” and laid
the foundation for the study of the control of processes by automated
machines i.e. computers.
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The Romanian scientist Stefan Odobleja (1902-1978) and Norbert Wiener are considered
to be the pioneers of cybernetics.
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3. The Electronic Age: 3.1. Going Digital: the 50s Cybernetics
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Gngore C. Moisil (1906-1973), head of the Department of Mathematics at the
s University of Bucharest, was well known for his work in
mathematical logic and the algebraic theory of
automatic devices,

Yervand Kochar's "The Muse of Cybernetics™ (1972)
is housed in the gardens of the Yerevan Computer
Research and Development Institute in Armenia.
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3. The Electronic Age: 3.1. Going Digital: the 50s Bhﬂlnfﬂltlmt_

When in 1957 the USSR launched its first earth satellite Sputnik, the U.S. realized they were behind in the race for
space and responded in 1958 by establishing ARPA (Advanced Research Project Agency) with the aim of re-
establishing their lead in science and technology. It became the birth of the Internet.
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One of the ARPA projects was to establish
a link between different computers in case
of a nuclear war. Vinton Gray Cerf (1943 -)
and Bob Kahn (1938 -) were involved in
defining the protocol (TCPNP) for this
network.

35 years of Internet

The first four computers were linked in 1969, called ARPAnet — the embryonic version of the Internet.



3. The Electronic Age: 3.1. Going Digital: the 50s _ The chip that changed the worild

resistor
The electronic components — transistors, resistors and the like — were soldered

together on circuit boards, interconnected by thin copper wires. This proces was
greatly improved when printed circuit boards were introduced in the 1850s.
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Jack Kilby (1923 - 2005) was an electrical engineer who worked
for Texas Instruments. In 1958 he invented the integrated circuit.
Kilby's chip would become known as “"the chip that changed
the world” and would replace the hundreds of electronic
components soldered/printed onto circuit boards. His invention
revoiutionized the computer industry.
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Kilby's chip would soon be implemented
in computers worldwide.

The modern microchip allows more than
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Bull S.A. was a French computer manufacturer which later merged with Honeywell.
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But not everyone was convinced that computers were a good thing.
Quote:

"Data Processing is a fad that won't last out the year.” 42 million transistors
The editor in charge of business books for Prentice Hall, 1957




3. The Electronic Age: 3.1. Going Digital: the 50s World Peace through World Trade

copy
WORLD PEACE LSRN o e
THROUGH
WORLD TRADE
WORLD PEACE
THROUSH
WORLD TRADE
in 1959 IBM managed to get its company sales slogan “World S A Y
Peace Through World Trade” (a phrase coined by IBM's President N

T.J.Watson) accepted by the US Postal Service and incorporated
in a stamp.
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3. The Electronic Age: 3.2. The Turbulent §0s Kennedy's vision

U.S. President John F.Kennedy's single statement
in 1862 to "land a man on the moon by the end of
this decade", gave an enormous impetus and
million dollar budgets to the development of faster

computers. ~ SIERRA
* LEONE
_ Legs

The race with the Russians
for superionity in space was
an.

[ ] A typical computer of the 60s, with separate
— - units for input, output, central processor,
memory control, etc.

Quote:

"But what is it good for?"
IEM Advanced Computing Systems Engineer, 1968,
commenting on the microchip

Unadopted essay (from a set of 6) painted by Andrew Restall for 1966 GB issue "Camputers”

The integrated circuit, also called "microchip”, is a multi-layered version of the printed circuit board,
made of silicon wafers. They vary in rom one inch to a few inches long and about one inch wide. This
small size resulted in computers becoming smaller and smaller without compromising power.

ARUSTRRALIR

At the end of the 60's all computers used integrated circuits, The third generation of computers had arrived.




3. The Electronic Age: 3.2. The Turbulent 50s IBM's System/360

In 1964, IBM launched its highly successful System/360 series of mainframe computers which would replace the old
punchcard computers, with the new concept of easy upgrading to a more powerful model within the S/360 family.
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IEM held annual conferences for its worldwide
sales staff. Only those achieving 100% of their

sales target were invited to attend.

Notice the tabulator equipment in the cancel



3. The Electronic Age: 3.2. The Turbulent 60s IBM's System/340
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The concept of the S/360 mainframe computers
was quickly copied in other countries. The East-
German Robotron EC 2040 looked remarkably
similar to the IBM S/360-40.
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The IBM plant in Bdblingen, Germany, was opened in In Romania the |.C.E. Felix company produced
1853 for the manufacture of punch card machines. the Felix C-256 mainframe computer
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Even the smallest change is marketed as innovation



3. The Electronic Age: 3.2. The Turbulent 60s Women's lib

The late sixties and early seventies also saw the start of Women's Lib and an increasing number of women found
employment in the computer industry.
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{background, top left)

Although initially often as data capture operators, they scon became involved as programmers and technicians.
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3. The Electronic Age: J.I.MTMEE Robotics

The word "robof* was first coined by Karel
Capek (1890 - 1938), a Czechoslovakian
writer of science-fiction.

100. VVroci narozeni
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Isaac Asimov's
robat Positronic

KAREL CAPEK ﬂ

CESKA REFLBLIKA
=

LNE
Karel Capek wrote the satyrical play Rossum's Universal Robots or RUR in 1921 in which he used the
word "robot”. The word was derived from the Czech words "robota” (drudgery) and “robotnik” (serf).



3. The Electronic Age: 3.2. The Turbulent §0s Robotics

v

BELGIE-BELGIQUE

Although Karel Capek's "robof" was not
a computer-controlled machine, the
word soon got this meaning. Where
robots were initially portrayed as crude
humanlike figures ...
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the ultimate dream would be to create a
computer-controlled machine that
looked and behaved like a human being.




3. The Electronic Age: 3.2, The Turbulent 60s Robots & First Moonlanding
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With the developments in robotics
the first robotic lunar vehicles 3t A
arrived, like this Russian Lunokhod. . G}F : e
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In 1969 Neil Armstrong stepped on the moon. JFK's vision had come true (booklet pane with MICR letters)



3. The Electronic Age: 3.3. Garage Geniuses in the Valley: the 70s Silicon Valley

Stanfard University in Palo Alto, California, was founded in 1891 and would gain its place in the annals of history
of computing by producing a steady stream of computer technology entrepreneurs, including the founders of
Hewlett Packard, Cisco, 3Com, Yahoo!, Sun, etc. The father of the Intemet, Vint Cerf, also graduated from
Stanford University as did Doug Engelbart, the inventor of the mouse.

Beturn tl:r_.___;_:il.'i.b}d-.;}ﬂ-_z.
BTANFORD UNIVERRITY,
Bante Olara County, Oalif,
If not delivered within 10 dayn,
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Jerry Yang & David Filo, both Stanford graduates, E‘t ﬂ'.I
founded Internet search engine Yahoo! in 1995. At
e}

The birth of Silicon Valley
Palo Alto acquired its official pseudonym Silicon Valley in 1971 after a series of articles in the Electronic News
entitied "Silicon Valley USA". The word "silicon” referred to the material the electronic chips were made of.

T : A surprising number of Silicon Valley's
| =iy ) cyber geniuses started their company
\ in a very small way, in a garage.

. ' Hewlett Packard started in 1939 with
Vis HEWLE $iyme their headguarter in Hewlett's Palo Alto
A7 pACKARD : . garage. It has been declared a State

Historical Landmark as being the
J ' birthplace of Silicon Valley.

The sixties and seventies saw the development of high level
computer programming languages like Pascal, which was ;
developed by Niklaus Wirth in 1971. The language was _-.-,U.g:,-g-_-;:?'_..f__-il 62 MONALT) 73
named in honour of Blaise Pascal.




3. The Electronic Af_;e: 3.3. Garage Geniuses in the Valley: the 70s Computer graphics

The Netherlands issued the first set of stamps completely designed by a computer in 1970.
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The laser printer (invented in 19689) would enable easier printing of computer graphics.
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Early graphics on plotter FACOM 270/30 (1970). Simulated sprocket holes make it look like a computer printed sheet.



3. The Electronic Age: I.I.Gmﬁﬂlinmmthe\faﬂw:d:e??s 'll_!.tﬂritnﬂtrm

In 1975 Ed Roberts coined the term "personal computer” and offered the first micro computer for sale: the Altair.

Other micro computers soon armived but
their functionality was still fairly limited.
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1971 - Romania's first
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The Commodore Amiga was one of the earliest game computers in the late sixties - early seventies.
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Using the new online airline reservation system
one could book one's seat through a computer.
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[ Some of the earliest games one could piay on
a small computer were PAC-MAN and Space

s 111 /' [ : | Invaders. They had a universal appeal to both
J /1| / LIl adults and children, and became classics.
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In 1976 Steve Jobs and Stewve Wozniak
founded the famous Apple Computers,
starting in Jobs' parents’ garage. The Apple
soon became a worldwide success with its
impressive graphics capabilities.




3. The Electronic Age: 3.3. Garage Geniuses in the Valley: the 70s Start of Microsoft

Also in 1976 Bill Gates started his little company Micro-Soft (the hyphen would be dropped soon) in his parents’
garage. IBM was about to launch its new PC and asked the tiny company to write an operating system for it. Gates
agreed to the deal and produced MS-DOS (Micro-Soft Dirty Operating System). IBM soon realised its mistake but it
was too late to stop the birth of a giant.
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Microsoft:

Singapare « Twa Thousand snd Four .
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1971 saw the 8" floppy disk being invented (by Alan
Shugart). The 32" stiffy diskette has a capacity of 1.4
million characters of information. The traditional large
filing cabinet in the office would socon be replaced with a
] small box of diskettes.

In 1979, the International Broadcasting Exhibition in Berlin demonstrated the use of
]| e "Videolex", an early interactive information service using computers and modified TV sets.

There is very little difference belween a TV screen and a
computer screen. Both use a series of lines against which the

& robassseion cathode ray bounces, thus creating the individual pixels that

= E L EERLIN 16T ;
make up a picture.




3. The Electronic Age: 3.3. Garage Geniuses in the Valley: the 70s LED / LCD screens

In the mid seventies the first electronic hand calculators appeared. The integrated circuits had become so small that
calculators were reduced to a size that would fit in one's hand or pocket. They displayed their results on small LCD or
LED screens.

LED/LCD characters have a very distinct form and
shape.

-
=
Lit ]
=
Pl
(]
=
[TT]
=

G By using these easily recognizable characters on 3

Stk stamp, a more modern image is projected.
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The same technology is used
today in the screens found in
cellphones, VCRs, etc.
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LED (Light Emitting Diode) is a very similar
technology, but uses blue, green or red colors.




3. The Electronic Age: 3.4.Hitrxgﬁmhunham cbm-m_

With the emergence of the micro computers in the seventies the criterion for deciding if a machine could be called
a computer was the game of Chess. If the machine could play chess, it was deemed to be a computer. The
relationship between chess and computers has a long history.
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*) Gary Kasparoff vs IBM's

chess computer Deep Blue
The first chess playing automaton, The Turk, was based on a fraud. The
machine was built by Wolfgang von Kempelen in 1769 and was supposed
to play chess. However, its cabinet hid a small person moving the pieces.

in 1912 Leonardo Tomes vy
Quevedo (1852-1936) developed
the first real chess machine which
played the king-with-rook vs king
endgame.

In 1920 Quevedo demonstrated an electro-mechanical calculating machine that was program conirolled. The
machine performed the four arithmetic operations and was wired to a typewriter which was used as its input/output
device.



3. The Electronic Age: 3.4. If it can play Chess it must be a computer Max Euwe

One of chess' Grandmasters, Dr Max
Euwe (1801-1981), not only was World
Champion in 1835-1937, but also had a
distinguished career as professor in
mathematics and computer science. He
was the first Grandmaster to research
the feasibility of computer programs
playing chess in the early sixties.

A.ALEKHINE

oYy

misperfed sheetlal

- Eﬂgﬁﬁmﬁmﬂ;#ﬂlsmmmr 20 o

Adopled essay (watercolar)
with glassine overay for
lettering (N.Korea 2001)



3. The Electronic Age: 3.4. If it can play Chess it must be a computer IBM's "Deep Blue"”

"Deep Blue"
IBM built the most powerful chess-computer, Deep Blue , .to prove that a computer thinks better than man.
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Deep Blue had always been beaten by the world's chess grandmasters, until 1997 when Deep Biue defeated world
champion Gary Kasparoff in a tournament. Following this, IBM dismantled its legendary Deep Blue computer.

Fidelity chess computer

EETA RS AR

In 2002 a German company built another powerful chess computer
and aptly named it Deep Frifz. The match against Viadimir Kramnik
in 2003 ended in a draw.



3. The Electronic Age: 3.5. The PC arrives: the 80s The IBM PC
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On 12 August 1981 IBM joined the foray when it launched its own Personal Computer. Until then considered
immature technology, IBM's decision immediately gave the PC standing and reputation. The PC had arrived and
everyone else had to become IBM-compatible.
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Inchasimal Innovation

The first IBM PCs had a single or dual floppy
(360 Kb) disk drives. Its memory size was
usually 640 Kb or less.

Chusing e 1960, personal

Fatricla Aoseris Marria

Patricia Roberts Harris (1924-1985) was the first
black woman to become a Director of IBM in 1971.




3. The Electronic Aﬂa: 3.5. The PC arrives: the 80s
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IBM introduced its second generation of PCs, the PS/2 (Personal System/2), in 1987 (see above). This was a
commercial disaster due to its incompatibility and would cause |BM to lose its dominance as PC manufacturer.

IBM used every trick in the book, including references to the
ENIAC, in its advertising campaigns although it had nothing
to do with the development of the ENIAC.

The IBM PC
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3. The Electronic Age: 3.5. The PC arrives: the 80s PC developments
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Not surprisingly, the small computers that fitted on a desk, had quite a few side effects. One of them was the ease
with which the disabled fraternity took to it. The whole field of Information Technology was opened up to this
community worldwide.
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New words emerged, like mouse, email and

= By At e e o e spreadsheet and computer literacy became an
s5ay-uy vva SOUTEYEIINGS: IETIGLSe: arUaL issue in order to understand the new techno-
The right half of the essay was adopted, after being babble

enfarged, for the issued stamp. )

But not everyone understood the significance of what was happening.

Quote:

"There is no reason anyone would want a computer in their home"
Ken Olsen, CEOQ and founder of Digital Equipment, 1980




3. The Electronic Age: 3.5. The PC arrives: the 80s PC developments

Even Bill Gates made some famous predictions.

"A computer memory of 640 Kb ought (o be enough for anybody.*
Bill Gates, Founder Microsott, 1981

fn 1983 Mitch Kapor introduced Lotus 1-2-3,
the revolutionary spreadsheet concept.

This killer application (it killed every other

rerinty
application in the same market) made it Lotus“"f.;;%".;_“ mare -
k’f it i puczrie

essential for every business to start buying O A P
the small computers.
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Local Area Networks (LANs) were introduced to
connect computers and printers within a few
hundred meler radius, Technoiogy would quickiy
expand this to Wide Area Networks {(WANs).

(1
‘lll
J

"z:‘-‘ﬁ}f?{fé“ FEea
o~
,r”:-e,.sfﬁ o A
L T2

| [ClHmiTe SARAEKS NPEANPIEITEE CHREE MECTE HAIHATCHNA —

Russian Personal Computer from the late eighties



3. The Electronic Age: 3.5. The PC arrives: the BOs "Windows" arrives
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In November 1985 Microsoft launched its "Windows" operating system with its familiar

’ i . |
screen layout {see above) and soon more and more sophisticated graphics software landed Hﬁ{qlﬁ%:u%!’

on the desklop.

With "windows" came the mouse, an invention from 1964 (by Douglas C. Engelbart)
which enabled the PC user to control the actions on his screen by moving a cursor (a
pointed arrow on the screen).
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The Microsoft Windows logo became famous worldwide and well-known among its competitors



3. The Electronic Age: 3.5. The PC arrives: the 80s Stiffy / CD

Initially data was stored on removable floppy (capacity 360 Kb} or stiffy disks (cap. 1.4 Mb)
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The Compact Disc was introduced in 1985 for recording music. Since then it has also been used for recording digital
data for computer systems, It has a storage capacity of more than 600 million characters.
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3. The Electronic Age: 3.5. The PC arrives: the 80s

Stiffy / CD / USB
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The floppy disk was the first removable disk storage medium of the new PC. Due to ils
severe capacity constraints it did not outlast the eighties (except in this metermark).
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It was soon replaced by the stiffy disk which had four times the capacity. As requirements
gruwﬂ'nnaadfuralargetemnal portamstmagenuﬁumgmw hence the CD-ROM.
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postal stationery was used for shipping a Screen Saver CD. Today most people use a USB flash drive, a

1999 Israell nvention.



3. The Electronic Ag_e: 3.6. IT Becomes an Industry IFAC

In a few decades a completely new industry had emerged: the Information Technology (IT) industry. With it came a
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The first congress of the Intemational Federation of Automation Control (IFAC)
was held in Moscow in 1960. Clearly too early for the stamp to show a computer.

|
——
European Data Processing Congress
(Austria, 1966)

The European Technology Conference held in France, in 19686,
was sponsored by IBM.




3. The Electronic Age: 3.46. IT Becomes an Industry

IFIP

The International Federation for Information Processing (IFIP) was established in 1960 as the IT industry's

controlling body.
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IFIP's world conference Amsterdam 1970
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In the eighties the term "DP" (Data Processing) was replaced with "IT" {Information Technology).



3. The Electronic Age: 3.6. IT Becomes an Industry

Computer Technical
Symposium Station

Washington, DC
20008

215t SIGCSE Technical Symposium
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18th Annual
Computer Science Conference
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subject at universities and colleges.
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Gﬂnferenﬂes bet:ame more and more speclallzed er_ thls Cumputatlunal Linguistms cnnferenne in 1988

Computer Science had become a popular



3. The Electronic Age: 3.6. IT Becomes an Industry IT conferences

EE=— R R T Many technology conferences tried to deal
with this new technical wizardry.
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The 20th International Conference on Data Bases (VLDB = Very Large Data Base) was held in 1984 in Chile. Oracle
is one of the world's largest database companies.



3. The Electronic A§e= 3.7. IT Becomes PenrasivE Computers in Commerce

Information Technology (IT} has become a major influence in all spheres of science and industry and today computers
play an important role in many commercial fields, from accounting to zoology. oS

Astronomy SPECIMEN
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Computerized auction
for flowers, bulbs, elc.

Export of electronic equipment “thin paper" variefy

Many scientific achievements have only been made possible through the sometimes ingenious use of computers.
Retail
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The retail sector uses electronic scanning of products to monitor the
levels of stock on the shop floor. This is made possible through the barcode for meat in bulk?
use of barcodes on products.
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Even a stamp is considered a product
Electronic scales and needs to be barcoded.



3. The Electronic Age: 3.7. IT Becomes Pervasive

Exchanging your stock

The SEM is located in Port Louis, Mauritius.
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Amsterdam Stock Exchange

Where the Stock Exchanges of yesteryear did their bidding on the floor
by shouting out orders and prices, the modern stock exchange does its

business through a multitude of computers on (usually) that same floor.
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The buying and selling of stock is mainly done through banks and other
financial institutions although these days one can also deal directly from

o one's home PC.,
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3. The Electronic Age: 3.7. IT Becomes Pervasive How is the weather?

Computers play an ever increasing role in determining weather patterns and long-term weather forecasting.
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. =% Horace was an early special-purpose
& [ i computer for atmospheric research
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3. The Electronic Age: 3.7. IT Becomes Pervasive Computers in Health

Health
The health industry also uses computerized scanning equipment to have an inside look at the human body.
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3. The Electronic Age: 3.7. IT Becomes Pervasive Computers in Science
Science

Due to its computational power, its speed, as well its ability to produce sophisticated graphics, the computer has
become an indispensable tool in the field of mathemetics and other exact sciences.
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Computers used color plotters to draw 3-dimensional pictures of
an area which made it easier to visualize., Today's PC printers
have that same functionality.
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3. The Electronic Age: 3.7. IT Becomes Pervasive Computers in Education

Education

In our primary schools there is an ever increasing use of computers, Slowly the chalkboard is augmented and
replaced with computer keyboard and mouse.
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3. The Elecironic Age: 3.7. IT Becomes Pervasive Computers in Education

Education

At tertiary education the computer is not only a tool used in the educational process, but every university has its own

Department of Computer Science to educate their students and to perform the necessary research to develop this
important branch of science.
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3. The Electronic Age: 3.7. IT Becomes Pervasive Computers in Media, Sport, Transport

The Media
Newspapers use computerized type setting and news agencies stress the importance of freedom of the press

3 mhos de shaclida objalividid

AMIGOE

‘Q BELGIQUE-BELGIE

Computer technology is widely used in sports, not only to record split-second timings, but also to develop and monitor
training programs and to manage complex projects like the Olympic Games.

Transport

In the aviation industry, flight reservation systems, airport control of arrivals
: and departures, and instrument landing systems are all totally dependent on
computers. We've come a long way since the Wright brothers.

HEXICO




3. The Electronic Age: 3.8. The New Millennium: Y2K The YZK bug

Due to the very limited capacity of computer memory and of the punchcard in the sixties, computers were
programmed to record dates without the century component. This resulted in the Y2K problem in the late nineties.

Y2K bug
- T
K = kilo = 1000 !

Y2K = Year 2000 !
Bug = computer jargon .
meaning “error”

PENPEX STATION
DEC 4, 1990
CITY, CA
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LETS BET SOUTH WFRICR RERDYV FOR V2K SHONE 8562
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Would the elusive bug be destroyed or would our world descend
into digital darkness?
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3. The Electronic Age: 3.8. The New Millennium: YZK YZ2K

P &g
= gt G T A
= A

II /
M ' il.- 4
f

For Lgaal A ndraesses Only |'I F }

P8z |
e e i
@O SRy
= /
¥y
=7
{ 1 g ¥

0 UED SIEHINE.

peelad off for use wih stamps S E |

=

g |

_,_._.c.d-‘-u | ,;I n, WL __'.'.']
A Pl
A = |

e | ] T | | wrvharil

‘color proof (imperf pair) in vellow & biue

Ay WesCelirmy e ST /e
x} : )T'\“ 1949,
Directad T Stamp )
Bangladesh Post Office
D. G. Office, Dhaka- 1000
Bangladesh.

Everyone prepared himself
for the new year.

imperf proof, signed for approval



3. The Elecironic Age: 3.8. The New Millennium: Y2K YZK

Despite what some American cities believed, New Zealand was the first large country to experience the new dawn.
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3. The Electronic Age: 3.8. The New Millennium: Y2K Post YZIK

But when 2000 arrived, apart from a few minor hiccups, life carried on. The
¥2K bug had been killed.
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in their attack well after the eritical
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4. The Internet: 4.1. The World Wide Web wWww

By the nineties the original ARPAnet (see § 3,1) had grown to incorporate a network of millions of host computers
which became collectively known as the World Wide Web.
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4. The Internet: 4.1. The World Wide Web wWWW

Inhabitants of the global village are connected through cables, usually optical fibre.

Via these cables one can transmit data, texi
graphics and voice signals, this is called 1ISDN =
Integrated Services Digital Network.
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4. The Intermet: 4.1. The World Wide Web Growth of the Web

Internet addresses usually end in a 2-character country identifier.

TRCAMIUNCIMARED
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" Post.at

Supplementary stamp to
make up shortfall in franking
al the Post Office counter
6 U S R e Many commercial TV-stations showed interest when
for Austria. . Tuvalu put its .#v suffix up for auction. It was sold for
$50 million in April 2000,
Exponential growth of WWW: uf

1969: at birth, 4 computers
1984: 1,000 hosts

1987: 10,000 hosts

1989: 100,000 hosts

1992: 1,000,000 hosts
1895: 10,000,000 hosts
2000: 100,000,000 hosts
2003: 200,000,000 hosts
2007: 500,000,000 hosts
2013: 1 Billion hosts
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With all that global knowledge
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4. The Internet: 4.1. The World Wide Web The new "dorcom”™ industries

The new world wide web resulted in many new companies who operated predominantly on the internet. They
became part of the "dofcom” industry - named after the "com” suffix in their internet address. Existing
organisations soon felt the need to have a presence on the net too.
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Hotmail.com was founded in 1996 by Sabeer Bhatia and Jack Smith.
Amazon.com - initially an online bookshop - was founded in 1986 by Jeff Bezos.

South African Mark Shuttleworth founded software company Thawte in 1995, In
2000 he sold his company for US$560m. This enabled him to buy a $20m ticket
to become the second space tourist to visil the international space station on 25
April 2002.

Launch cover for launch of Soyuz TM-34 to MIR, launched from Baikonur on 25 April 2002
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4. The Internet: 4.1. The World Wide Web The new "doccom” industries

As more and more companies, including most postal organizations, found their way slowly to the intemnet ...
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4. The Internet: 4.2. E-mail: The Electronic Letter E-mail becomes Snail-mail

In the early days of e-mail not every individual had his own e-mail address. In England, e-mails could be sent to a
central facility, where they were printed out and forwarded to the recipient that same day using this special envelope.
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This letter was transferred electronically
to Royal Mail for delivery today

GREAT BRITAIN HC) 421

O 6] West V\(;bcp (AL Ons &

Eler o S
g LN TUEe :
I iwviideliverad reliiam o
F'Icc Eﬁ?‘h e :
t El - Electronic Past
Chiipe T (-; 'S' 7 2-45 L+ Electronic Mail Contre

Rovald Mail Mawne Plegsant
EONDON
ECIA IER

S

text on reverse

1995 Great Britain Electronic Post Redirection envelope

A similar system was intro- \Lattersent from Amoy to Macas, bt as nobody retrieved it, it was returmad, I
duced in China PR in 2001.  the process it was damaged (see red his ‘Damaged upon arival®) and resealed.

P fis Adthl .
{2003 4F 445 AL M) 2 IV RARREAR 170 BLiedets
BR, S AEIB, ST WIS

£ AR CRABIRTIRE g i
l Ve ST 7

[ s e S WA R

i A hE . 315'24'1'5"}5’1' S "‘1
B | Vi I II: | z JE.'.[Ui.l'i:i
Vg j{f A ER n'i

VIR A | 117 T 7 B T Y 23 5 602 58 i 1] BL Ak

AT L

nen O SR NIE S S S i TN AVAPNI L .'

[ 4 |

O

_.a“_ SURER AL LSRR AR, 361004 % DDS5G-(592-HEHRRHERE  {ETL. 0592-BERABHEHEEE



4. The Internet: 4.3. IT's Impact on the Postal System 4.3.1. Sorting the Mail

Computers have had an enormous impact on the world's Post Office organizations. Although initally this meant
mechanization of the postal services, ultimately it became full computerization. This section looks at four areas
where IT has had an impact on the postal system.

1. Sorting the Mail

2. Barcodes =
3. Computer Vended Postage

4, E-stamps
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4. The Internet: 4.3. IT's Impact on the Postal System

4.3.1. Sorting the Mail

The large mail distribution centres (called "hubs") in South Africa, like Witspos in Johannesburg and Capemail in
Goodwood, use OCR-readers (Optical Character Recognition) for processing the mail.
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4. The Internet: 4.3. IT's Impact on the Postal System 4.3.2. Barcodes

4.3.2. Barcodes

Barcodes originate from the Universal Product Code which is used to uniquely identify each
product. They consist of a series of vertical stripes which can be read by a scanner.

There are five types of barcodes when relating barcodes to stamps and mail items:

a. Barcodes used to reflect technology
Barcodes forming part of the design of the stamp to portray a modern image.
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b. Barcodes to identify types of mail
In 1986, Canada introduced the first Christmas stamp with a barcode incorporated in the design
which enabled sorting machines to identify this type of mail.
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Switzerland used the same concept in 1893 to distinguish first class "A" mail from second class mail by printing
barcodes as tiny stripes on the side of the stamp. So did India in 2003.
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4. The Internet: 4.3. IT's Impact on the Postal System 4.3.2. Barcodes

The Netherlands Revenue Service did away with the stamp altogether in 1896 when it introduced diskette mailers for
the return of a diskefte containing an electronic tax return document. The stamp (top right} has been replaced by a
barcoded FIM (Front Identification Mark).
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Switzerland introduced the barcoded FIM in 1998 but left the imprint of the stamp.



4, The Internet: 4.3. IT's Impact on the Postal System 4.3.2. Barcodes

¢. Barcoded postal codes
The postal code on the envelope is encoded electronically in a series of vertical stripes (see 4.3.1) usually printed
below the address. Sometimes the stripes are printed in luminescent ink.

d. Barcodes as Frﬂduﬂ identifier “Bitte am oberen Kuvertrand in der Mitte aufkleben-<
The stamp is a product in itself. Adding a barcode to R o o
RR 20787207 3 AT

the selvedge enables computerized stock control.
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South Africa introduced this technology in 2000, A variation of this application is used on "tracking
but inexplicably used the same barcode on the labels" enabling the computer to track the location
first two stamps with the new feature. of the item in the postal system.

e. BeeTagging (mobile tagging)

The latest technology is the system of mobile tagging. The 2D data
matrix barcode can be read by the tag reader software on your
mobile phone (using its camera lens). The software then connects
your mobile phone to the website encoded in the tag. Using the
BeeTagg on the Swiss stamp on the left directs you to the Swiss

Tourism website,
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A similar system used in Finland
goes under the name Upcode.
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4. The Internet: 4.3. IT's Impact on the Postal System 4.3.3. Computer Vended Postage

4.3.3. Computer Vended Postage

In the 80's and 90's many countries introduced so-called "Computer Vended Postage" (CVP) labels where the
computer printed the postage value on the "stamp”. - - . —
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They became known as Framas, Naglers and Klissendorfs,
named after the manufacturer of the CVP equipment.
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South Africa ran a trial in 2004 with a bar-coded computer vended postage
label, calling it a "virtual stamp". The trial was unsuccessful as the barcode
(at the top) was unreadable. As the stamps came from a roll, multiples were
issued as a strip.



4. The Internet: 4.3. IT's Impact on the Postal System

4.3.4. Electronic stamps

4.3.4. E-stamps

The latest development in stamp computerization is the "no licking, but clicking" e-stamp ("electronic stamp")
technology. The United States Postal Service (USPS) started field trials for the e-stamp in 1998 whereby a customer
could print an electronic "stamp” label on his home PC, with postage being charged against his USPS account. A
fully electronic process, that was soon followed in other countries, but it has had limited success.

The chessboard-like image is a matrix of

horizontal and wvertical barcodes which &
contain a so-called “digital signature”. It _.
incorporates  information identifying the '

i

sender, date, address, postage, etc.
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The USPS tested an experimental machine
from IBM (only one machine in the U.S.) in
Chicago in 2008.
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e-stamp test specimen from the Netherlands (trial run 2001) dated 07-02-2001, with a postally used example from

the next day 08-02-2001.



4. The Internet: 4.3. IT's Impact on the Postal System 4.3.4. Electronic stamps

The earliest form of the electronic stamp obviously is the stamp that has been produced by the computer itself.
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Following the USSR's break-up in 1991 Ukraine became an independent state. As no new stamps were available at that time,
several local post offices printed their own stamps, the so-called Ukraine provisionals. Some of these were surcharges of
Russian stamps but others were produced on photo-copiers. In Mykolaiv, stamp designs were created by computer and
printing took place on the computer printer, printing on grey or yellow-grey paper. The practice of using provisionals ended
moetly by 1984 when the postal system had more or less stabilized.
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Although modemn printers connected to PC's print on single sheets of paper, large mainframe printers print on
continuous stationery which is zig-zag folded and has sprocket holes on both sides.

American coil stamps often receive a computer-printed number on the back every 10th or 20th stamp. It is a
count of how many stamps are left on the roll.
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4. The Internet: 4.4. Quo Vadis ? The super computer of the future

This "Quo Vadis?" section will try to predict where the computer may take man in the future.

In 1965 Gordon Moore predicted that computer power (the memory capacity of the micro-
chip) would double every 18 months. This became known as Moore's Law. Until now this
has been a remarkable accurate prediction. Where will cyberworld take us?

IBM's next super computer, ASC! Purple (announced in 2002) can do 500 trillion
calculations per second. Compare that to Atanasoffs ABC computer (1939) capable of 1
addition per second.
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20 Billion Mark was the inland posta

rete from 20/11 - 26/11/1923. From 26/11/23 it as increasex

This 1923 German hyper inflation cover needed a franking of 20 Billion Mark to go through the mail.

That is 20,000,000,000 Mark for postage. If you put 25,000 of these stamps together, ASC/ Purple will be able to
count each one of the 500,000,000,000,000 Marks individually in one second. Like the recipient of this letter, one

needs a calculator to work this out.

The stampless letter will return (in electronic format) and stamps will ultimately cease to be used for franking purposes.
These stampless letters, including their colourful pictures, can be sent or received via a small cellphone with the
functionality of a powerful PC, digital camera, TV, GPS and satellite receiver, to put you in contact with the world.



Spam and other nasties

4. The Internet: 4.1. The World Wide Web

With the increasing number of users on the internet, unwelcome usage also surfaced: Spam is the term used for

unsolicited electronic messages (via email or

cell phone).
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V-Mail was the US Army system during World
War Il for transmifting large volumes of mail
between the troops and home. The mail was
photographed and reduced (o thumbnail size on
microfilm. The reel of microfim was shipped by
air priority and prinfed oul al receiving stalions

Others aimed their nefarious
activities at children surfing the
net, resulting in action groups
for the protection of children in
cyber space.
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The term Spam derived from a
1970 Monty Python sketch
where all menu items changed
into Spam canned meat.
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4. The Internet: 4.2. E-mail: The Electronic Letter The @-symbol

With virtually every computer in the world connected to every other computer at the click of a button, the world has
become a global village. Its inhabitants communicate with each other via electronic messages: e-mail.
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1831 folded letter from Edinburgh to Hamilton, manuscript "8" with h/s black Scottish Additional Halfpenny Mail Tax
{group 2, frameless "Addl " above }a), b/fs red cds Aug 19, 1831, with red wax seal.

1831 Letter from the pre-stamp era. In today’s electronic equivalent, the word "AT" would be replaced with the "@"

symbol ("@" is pronounced as "at"). JamesDouglas@LanarkshireMilitia.gov.uk. The e-mailed letter would be
stampless too and transmitted electronically in seconds rather than days.

The character "@" becomes the new
symbol to reflect information technology.
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4. The Internet: 4.2. E-mail: The Electronic Letter $nail-mail becomes E-mail

One of the effects of e-mail is the drastic reduction in the number of "snail-mail" letters being written or received. With
that goes a steep decline in the number of stamps being used for postage
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Even the older generation s et : s

starts using PCs. s . eabtural

and electronic mail (e-mail) becomes the preferred method of communication,
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The anomaly: an electronic mail postage stamp used on "snail-mail”.



4. The Internet: 4.4. Quo Vadis ? The future

Newspapers wil be replaced by an electronic rewritable medium that will look and read like
a normal newspaper, but will be freshly reloaded each day.
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Transport, be it by train, air or car, will be increasingly computer-
controlled, and the far more accurate computer will replace its
driver. Our GPS already tells us how to get from A to B.

Our social interaction becomes increasingly digital. We
already carry one or more smart phones, talking to other
people through skype, facebook and twitter, all from the
comfort of our arm chair. And we use the same device for
doing shopping, surfing the net, taking pictures, checking the
weather, paying our bills and watching TV.

TEARES AMSTIALES ANTHRETIONES
1 800

E We'll have wireless connection (wifi) to the net for free and
5§ ' available everywere so we can fully enjoy our social media.
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Complex surgery will be dong SET
by robots, remotely controlle SVERIGE )70 | - SVERIGE 70
by a transcontinental surgeo | A
Parts of the human brain wi
be controlled and replaced b
microchips.

Modern warfare will be computer controlied and will be conducted from behind a computer screen.



4. The Internet: 4.2. E-mail: The Electronic Letter

A new language: Emoticons

Email-writers started using a new form of shorthand and managed to express their emotional status through the use

of emolicons:

-} meant happiness, -{ being unhappy, eic.
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4. The Internet: 4.4. Quo Vadis ? The future
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Cur world will increasingly be controlled by
computers and computer controlled
machines. Robotics already have replaced
parts of the human body. Will they ultimately
replace ourselves?

After the industrial age came the information age. Cyber world has arrived.
Siill scared of computers?
Still wondering if pressing the wrong key will release the frightening cyber ghost?

If you consider these predictions far fetched, put your mind at ease. The scenarios
mentioned here, already exist or have been demonstrated as being technologically
feasible. Fortunately the electronic brain still can not take over from the human brain,

or as John F.Kennedy put it in 1963:

" Man is still the most extraordinary computer of all. "



