Computers
Transformation of counting inventions towards wonderland Internet

A demonstration of the full history of the computer and how a chain of counting inventions, social and
technical evolution resulted into the fascinating wonderand Intemet of today...
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1
What's the history of the ‘great invention’?

1.1 The earliest counting tools. Counting on fingers

Ag long as (here have been numbars, mankind has suflered and struggled with cournting, also when we ware young.

So, it i1s no surprise that he has searched for tools. The starting point was counting on fingers and basic material
found B nature anound them.

Paintings found In caves have been varously interpreled as
counting methods, calendar records, lunar varations or
depiction of life.
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The hieroglyphic system was only suitable for momorial
inscriptiona on sione mMonumanis.
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Oither tools lke knots in strings, quipu, noling on boards or bones are caleulating tools used primarily in the ancient
time for performing anthmetic procasses
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American Censored fefter (10 JAN 1840) from Mexico o Switrerdand via New York {US) and Genoa [italy),;
Couriing on fingers {ihe mumber of stages this leifer has done from Mexico fo Swilzerlend; 4 siages)
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Stationory (Mexico)  finger-counting among Aztecs. Detall of mural
by Diege Rivera, (Matioral Museum of Mexica)
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Counting on fingers iz very temporary or lsn’t
abways sufficient when bigger numbers. Ovear the
vears more lools ke keeping a tally, or
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Many traders and lords all had their calculating

tables showing (heir importance, weslth end
social standing.

Artikythers Meshanigm

The Antikythera Mechanism was an
ancient calculator, which revealed In its

in T894, & very waual notalion o fal Lime.

owner his position and the posiion of the

MMHHMMWMMWMWMM Sun, Moon, or other known planets, afier

enlering a date via a crank.



1.1 The earliest counting tools. Soroban and Suan-pan

 — Frobably the oldest calculating aid with longast
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history, the so called |
1% Whallay New Road shaous & found in many

BLACEBURK shapes; like boards, maetal

woodan heads.
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Suan-pan

| The difference batween a Japanese Soroban
'l and the Chinese Suan-pan is the form and the
number of beads above and below fhe wooden
partition. The Suan-pan has 2 uppér beads and
5 beads below,
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Still today many Chinese people carry oul every kind of calculation using the abacus [suan-pan) despite having
access fo electronic calculators; its use is so deeply ingrained in their culture.



1.1 The earliest counting fools.

Commaon abacus differant shapes

A French mathematiclan, being a Franch

lisutenant in the Army of Napoleon, imporied the
Russian abacus into our region.
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Many dilferenl shapes, but mosily a vertical frame with horizontal siraight wires, found their way in pre-schools and
elementary schools, used as an aid in Isaching of the numeral system and arithmetic, or why not as a playing tool,
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1.1 The eariiest counting tools. From Pope Silvester Il to Sichoty
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Recophion cancel Flamme KRAG (France) 5.8. 1938 texct: Pape Gerbert millennium

Pope Silvester Il (938-1003), known as monk Gerberi, gave the sbacus back the
neaded altention n combination the 9 Arabic numbers, a ol usad in Spain al thal lime.

The Russian abacus is the arandfather of all the modeals we know and are used ko from school bme.
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bookkesper uging an stchoty (abocus) caleulating the loborers poy bill (M. Verkihotouraff)

The Rpssian abacus namad Stchoty, recognized by the 10 beads on esch rod, of which two (the fifth and sixing ars
usually of a differen! colour, which makeas it easier for the eyve o recognize the numbars from 1 to 10, and two imas
fiour white beads, was model for the abacuses we know



1.1 The sadiest murrl:[ng tools.

The slide rule

The Scotlish mathematician, John MNapier (1550-1617) infroduced the
concepls of logarithms and a simple way o perform multiplication, The
Mapier 'mds’ is one of the earlies! alempls of using a new Caleubsbor.
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Napler's logarithma resulled in the inventions of the slide rule n 1633, Tha real breakthrowgh in is modem form was
in 1858, This device appearad in a linear or circular form enables scientists to do calculations quicker.
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End 1970's it became obsolele by handheld calculalors having aken over all of its funclions.
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1.2 The great inventors at the start of the automation process. Automated calculators m mind

Leonardo Da Winci (1452-1513) made
drawings of calculators, bul pever made a
prototype of the calculalors he published in
his book; the “Codex Madrid 1°.

Those drawings showed 13 registering
whesks and how o propagate a camry to the
next digit wheel,
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The very first mechanical calculator was built by Wilhelm Schickard |-
{1592-1635), prolessor malhematics and aslronomy in Tobingen, was | 7,
based on the bopes of Mapier. i

Schickard's machine set to shew number
100722 maltiplied by 4,
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Johannes Eepler

jq.hmpyhrmefanmmm
|_-,|

By

P ﬁ_pf:.-f":ﬂ’f_ Johannes Kepler (1571-1630) got lost in
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Progstige Bookial pege (Greal Beitlamn) ‘The Roval Socialy ' Chorles Babboge with design 'Dif ference Engine’

Mathemalician Charles Babbage (1791-1871) degigned 2 models of itz “Difference Engine” from 1823 till 1849, an
advanced calculator using a large number of gears. He never finished one doe Io thousands of parts he needed.



1.2 The great inventors at the start of the automation process. Blaise Pascal and his Pascaline
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Blaise Pascal (1623-1662), bom in Clemmont,
desigred and constucied in 1842 1ha
‘Pazcaline’ at ags of 19.

Pazcal pul several machings inio production,
but it wasn successiul venture, anly fifly gol
sald. However, fhis did resull in 8 survived 1o

ihe present day,
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Rogisfored al Towrs Blaise Pascal
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Pascal recaived a patant on the arithmealical machine
from Louis XV,
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1.2 The inventors at the start of the automation : Rlaice Paseal and his

Pascal’s partrait wrongly depicts
priest Louis Tsoc Lemeister de Sacy,
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1.2 The great inventors at the start of the automation process. Lelbniz, Hahn and Schusier
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detail Leibniz calculates

G. W. Lalbniz [1646-1T168) completed Pascal's calculaior. He made the camry
mechanism more reliable by using his awn nvention, “stepped drums™. He aiso

added the multiplher to the machine.
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ing b hAacihau Hahe { i | in 1773 the first funcional calculator based on Leibnlz's
Stepped Drum, He made these machines until his death.
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| His brother-in-law, .luhlnn L".'-Iuiﬂuphu &hunhrﬁ?ﬁ!l—
Fmen) 1823), a skifled walchmaker, continued with the manu-
factura and finiched a cylindrical counting maching in
| 1822, which was assembled of 1025 Individual parts.
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1.3 The mechanical counting monsters
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«Francolyp “B" (German Empire - 1338}
Arcund 1910 machines were imented which could perform all four arithmetic operations aulcmatically

Framcalyp A" fﬁ'mman Ermpire - !E:Hj

Cheek strip of a caleulater %ext: saves sn mesrtal arfthmetic

Supermeraol Sar [l
From the very baginning membess and resulls could be printed on check strps, which improved the vorlicaton

Posigim envalops (Belgiam - 1923

mezhanical ealeulator RECORD
Thesa designs impled hal those machines wom like monslers; haavy (somalimes vp o 30kg) and full of complex dhaie
whesal combinations. Luckily with constant improving performance, refiability -and weighl, with maximum comectness of
arithmedical operations and in producing results with mpidity never bafore equalied



1.3 The mechanical counting monsters Swadish Odhner
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L BN L ny HRE T, ghown  Odhner copy Triumphator

Francatype “C" (Belgfum - 19.38) Crigiral-Odhner Type 27

W.T. Odhner, 8 Swede working in Russia, constructed as first caloulalors with movable ping and variable-loothed
gears. The benefil was ease of use and high reliabllily, and also a quite dramalic decrease of size and weight.
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Hesler "F22" (Natherdands — 1937F) Brunsviga model Odhner
Brunsviga Co. and others ook over the patent from Odhner and manufaciured ten thousands of those machines.
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Parcelpost with ‘Selbsibucher’ (self booker] Brunswiga Braunschweng ﬂirmanﬂ.mnﬁay&mmiwmﬂﬁfﬂﬁﬁmzamuh
[(Yiugoslavia) ‘Gebahy bezalhl' (Poslage paid).



1.3 The mechanical counting monsters
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Innovatives
¢ Flrstentum
. Liechtenstein :

flesgra,

Libby, Molleill &

Curta

Uinkeersal “IAi-Value" (Hong Komg - T1955)

Caleulater Frider STW 10

Al mechanical modeds had an hand-crank to rolale the wheels and peromm the caleulation, Manpower was needed| But
thare ware alsoe extremely compact and Bghl weight calculators, compared to the big and haavy (monsler) models,

The Curta, nvented by Curd Herzstark from Lischitenstein, was & small, hand-cranked mechanical caloulator introduced
i 1947, The small cdindar deasign fils in the paltm of the hand. I could perform all the operatons like the large ones.
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Deskiop or portable calculators became common. Many engineering improvements made them smaller and lighter with
the necessary strength of the paris, The eélectro-mechanical models wera infroduced already before YWWIL



1.3 The mechanical counting monsters Bookkeeping machines
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After World War | bookkeeping and invoicing machines made their enfrance in companies. Heavy calculaiors with
typewriling and printing capabilities and were assembiad logather into one machine,
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« Calcul mental...
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UTILISEZ
la machine & additionner
et comptable

ASTRA

Addition

- Nﬁ. - ' %, 16 compteurs
Sousiraction s : % 2 cross.
ﬁIEEt-B‘ i e
ji’ Comptabirits Moserne 5
Simplifie %%
AIGLE ROYAL C.S. M. ASTRA
4, Holonidnstraat, Brussel Tuéphoooe: 120018 - 2ot Bruxefles, 4, rue des Golonies

P st anvelope (Bailpism) bockkeeping machine (rght) Astra having 16 accumulators registers
These sutomated machines wers the real monsiers complax and oftén welghied more than 100 kg.




1.3 The mechanical counting monsters

First cash rogisters
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The first cash registers appeared in
thea markel amound 1879, as heavy
mechanical simple adding machineas.,
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When the cash drower
opens a bell rings

Those cash registers were invenisd
for the purpose of eliminating empio-
yee theft An employee was required
iz bring in every lransaction on the
regisier, and when the lolal key was
pushed, the cash drawer opened and
a bell rang, alerting

the: manager thal

& sale ook

Stationery prrded o order (Groal-Britain)
W 1p sald for 1o - Anglo-Cofonial Letier
issued Dec, 22, 1688

In 1885 J. AlEnson became the frst aclive sales agent in UK and opened in 1886 a8 London Office, which was
astablished in one room at 95 The Stmnd under the name of the “Natioral Cash Regisier Till Co™.

saal oy Vienna o
MNeusimdl, Gormany
on 23 April 1007

- Kutinnal Cash Register Compigy
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Budapest IV, Vaczi ue

Prag, Poric B.
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1.3 The mechanical counting monsters Cash Register evolution
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Franpolyp “8° (German Empire - T332) Mational Cash Register

Im 1878 James and John Ritly patenied a cash regisier and In 1884 John H. Patierson and his associates acquires
the Rilly patents and sslablished Malional Cash Register Company (MCR). NCR had the biggest market share and
goid 2 million devices each year

— - - = =

ATIGHAL CITY BANK OF NEW YORK

LW H M

N 18£S ¥INIWYX3

58 Wall BTREET T
NEW TORE, M, Y., U, S_A, ..'ll.".-_,_,'-':' — — S
; -'""‘-.,. LN .u E ? 4
) 'l:.i_l:"! ]

; o i = AL ": I-"".

{.'.'q, ] T L o

T!l""ﬁ-:' i hh
E g SVERIOES RIKSBANK,
2 BTCCKHDIM,

SEETEN.

06 "2'd

Cenzored lattar fromr New Yok fo Slockholm (4 jan 1944); The US Postal Ssnice infroduced e 1537 meler stamps, which wern
proaucad by National Cash Regisfer meler model P-T924(3- 3PP, a mulli-value machine.
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1.3 The mechanical counting monsters

Electronically driven Cash Registar

S H I it e |

Cash registers followed evary avolution in
the calculator indusiry. These calculalors
have found their way into the common
world of stores and warehousas.

4 i

ﬁ nker-Werke fH
tie: Berdin W
friadrichstr. B8

T

AMEKER Cagh registar

FABRICAMTE

R4 7

Rua da Prais, 234-1.-D
Telel. 28608 — LISBOIA
{Esgiina da Rua de Sanls Justal

GU CO

MALAS-TUYAS-

= ||-|-|-—
. e s LIPS D O
i

B pe e, - e
1 _-'\.l.ll'II.F.Ilﬁ.l:\'lh'l'll'l".W'CI.-
2 i oy e

bLN
142, R AUREA,

o s e s e e i
il PR o
s [P ———
..
oy Pl it Iy in'
= § tamaanla b Sl
s e, ) 1 I s ‘
r m 15;
II -
AN KE R : Park BTl B caa 1 PakBalal 5
i i " Aty
— i e A b
r -
: £
LG FHTA = g
SLEEHL MELsaL B ool e i [+ - 1 -‘-'
shitd, Pik TR, PR CHd— HE L ‘_ =
PiriiD, A [k hf":l'l'll-li'l'll-- L] E, '\-3al
=
LR ] AR § WA B I S SRR nl R 3 i
L3 OH yha | i R B

AMKER Caosh register

— P P T
A G e e r
! - | i P ET AT Db " 1
{ : ot = L i e Ly £ Y R L r : 3
R ‘e a-aﬁ_’ | al—idveteli [ 1 ¥ . ;
{ " e, | Ed e PG EETER | ! 1 E - N
L PR 1. 1 I 1 1 { i 5 ]
™ el \ ' A :
= = ™ o ard ccavaesamp | [ _.- =1 iy E i :I -
"‘\.__ F C— g : A _,I-\:_.'__ : .|...-_. .-\.-. A ._-._F:| E I:|..'|H|.4:i. '.I.-.-.'rn.::.: .

Gammercal Gontnels  model T4 (USA - 1548)

Az wa nollce those cash
seurity, refiable, availability, and also educed size and weighl

Clory Cozh Register

isters became avallable in etecironically driven versions providing nice printing results,



1.4 The electrical calculators.

Electrically empowered

Hasfsr "FBE" (Denmark — 1965
olivetti B
Divisumma 14 *025’
I Pasres §
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= 50017 = PARIS-22 =
Satas "5 (haly - 1952)
Instead of requiring the operstor's hand to exart tha force and power neadad ‘iiﬁ
to set the numerical registers and do the calculalion. The power could be
drawn from ebecirical enemgy. The speed of operations had only mechanical

limits and kater electronically.
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1.4 The electrical calculators. Elactronically empowared
Even the eary electramechanical deskiop calculalors were as largs as many of oday's personal computers.,
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With the inventions of thesmdonle valves, ransiztors, and then
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1.4 The electrical calculators.
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The firsl elecironic calculaior was crealed in the early 1960s. Pocket-sized devices
became available in the 1970s as the incorporation of ICs reducod their size and cosl
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1.5 At the dawn of the computer age. Charles Babbage

in 1822, the English mathematician Charles Babbage
{1792-1871) demonstrated the concept of memory in a form
so thal his machine (Difference machine) could handie
calculations without any human intervanton. The idea came
as an actuary in an assurance company, from the repatifive
calculations ha had o do o verly hundreds of tables, and
detecied a lot of emors in those tables.
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1.5 At the dawn of the computer age.

oulsida London, broke the Geman coded messages genorated by the famous Enigma
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consuming  fesk o  beeak  all

Alan Turing and Enlgna&tﬂhldierPﬂ'k
During Word War II, the British Government Code and Cypher School at Bletchley Park, = :

Rejewskin, a Polish mathematiclan, and two
cofleagues, deduced the secrel internal wiring
of the Enigma, bul sill it was a very time
inComing

Rejengkin [left) and
Enlq_m'u: {'r,n:-‘l"l'um:l

-1 pane prestige
boakdat.

T, Flowers & Collosus
(left)

Alan Turing and Tommy Flowers bulld the world's first elecironic and programmable computer “Collosus®, ook

the name because of the big number of vacuwm ubes (1850) used 1o be able o decods the Garman messages, Ten

of those compulars were completad and wsed. and wera crucial for deciding starl of D-Day.
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1.5 At the dawn of the computer age. Zuse and Lebadav
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During WW || Konrad Zuse (1910 - 1985) developed the computers 73 and 74 and was the first to demonstrate how
o load a program. In 1949 Zuse re-aslablished his own company under the name Fusa KG and completed the Z4.
Tha 24 can be considered as the first commercial compuler in operation,
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in 1546 Sergei Lebedev (1302-1974) developed as head of ihe Kiev Electro lechnical Institule of the Ukrainian
Academy of Sciences wilh his feam he first computer in e USSR, The MESM (meaning transiatad Small Electronic
Calculating Machine) had about 6000 vacuum tubes, did fixed-point binary representation, used parallel arithmetic
processors and could operate al an average speed of 50 operations per second,

Eniac haalt Capelle a/d Ussd ~ NEDERLAND |
 méérutuw B sppm =
= i 0075 § ‘

- IBM-computer
Sedich 0 - jJsdans 1 GE
2807 AF _FR 24855

an mans = whe ke o

Enioe Compary called after the famaus first American compoter

Meanwhila in the U.S. in 1945 tha ENIAC (Electronic Numerical Integrator and Aulomatic Campuber) was completed
by hwio American university professors, John Mauchly and Prosper Eckert, using as first the Babbage concepts.



1.5 At the dawn of the

The Enkac, extremsely large and haavy (5m & 24m =30 ton) was developad al the University of Pennsylvania.
Rl | 4 LS. Posial Service issued
! | below stamp

- 4| e 50th hinhdsy of the
| ENWAG and I comipulor

4| Iechnology thal have folowed

cancal
Aberdeen Proving Grownd,
Mandand 24047557 »

In 1947 it was transferred o U5, Army Ondnance Corps in Aberdeen Proving Ground, Maryland, where it was in
continuous operation until October 1955 o support the American ballistic research lab. it was able to calculale a

frajectory in 30 seconds thal took a human 20 hours.

Dr. Atanasoff, from Bulgarian origin, and graduale student C. Berry buill
succeasfully the Alanasofi-Berry Compuler (ABC) al lowa Slate College during
1938-42. The maching was only capable of solving up o 20 simultaneous lnear
equations, further development stopped due lo WW Il assignments.

| An American mathematician with Hungardan rootz, Johannes von Neumann (1903 -

- 4| 1957) engineered the firsi computer thal loaded a stored program info memory and
MAGYARDFSEAS : | execuled iU This machine, called EDVAC (Electronic Discrele Varable Aulomatic
pobsnsinsnsisssssd Caloulator), was created at the University of Princeton,
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1.5 At the dawn of the computer age.

Spemy UNIVAC

Francolyp CoCem” [Bwadan) = L'
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In 1951 the Mrst commercial computer was succassfully developad, the UNIVersal Automatic Computer (LINIVAG). it

was par of the so-called 'Frsl Generation Computers”; they ware bullt with fubes,
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i 1955 Lawrence and Elmer Sparry, founders of the Sperry Corp., acquired the Ecker-Mauchly Compuler Corp. and

Reminglon-Rand, developers of the Univac syslem, The company name changed
merged with Burroughs and exists today under the name of LINISYS.

o Spary Rand and later (1983§)

The Univac  ailines
resarvation syslem  (part
of USAS) is still in use : :
foday but is  ‘slowly . pe
diminishing and is being ' e REETRVATIO)
mplaced with Open
Bource and Fronl-End
products.
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1.6 What about mainframes and mini-computers? Second and third generation
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"Fifty years computers” UNIVAC exista B0 years

The second ganeration of computers (1958-1964) s identified by the use of ransisions Instead of ubes, enormous
reduclion of used space, use of higher level of compuler languages, lape-devices and removable disks. The lhird
generabion computers {1984-1870) use integrated circults, which result in dramatic reduction of power and spaca. A
Iol of attention goes o high availability and stability.

Die proof {lvory Coast) design by P. Forgsd - Mainframe TBM 360/40 model: bottom right Magnetic core memory

This generation was complelely dominated by IBM's first commercialised “computer family®, the IBM/360 series
amnounced In 1965, Lots of mejor companies were buying and using these systems.: In the beginneng IBM didn'l
befieve that companies would spend that amount of money in computers. The successes of the UNIVAGC took away
overy doubl, and [BM started a big campaign, In 1956 it became number 1 and is siill today a market leader in the
compuler business,



1.6 What about mainframes and mini uters?
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3rd Senergtion CPL EC 10wx series

The fourth generation computers stared around 1970 having IC's that contain many processing circuits. Also
Timesharing was infroducad, baing the optimal use of the processor powsr and time by dividing it betwesn all users
of that CPLI. This allows many users to work at the same fime on a single computer.

german Caompany Roboiron
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E I Malnframe and mini-computers (az IBM AS/400)
are mezant to be availahle 2dhrs 5 day and 7
days in a week. Maintenance on these types of
systems are planned and are using fal-over
systems.

f The needs for smaller computers became visible
L EREREEE in ha 70z, and they were available under the
mw ‘u ||.-:||| mﬂ ST, nama minicompulers.

L

Echocayd {Japan) teact: minicomputer TBM AS/400



1.6 What about mainframes and mini-computers?

Tnffatic (Teiarrvan Empire - T923)
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A supercomputer is used mainly for particular highly calcuation-intensive lasks such
as quantum physics, chmate mesearch, forecasting and, encryplion lechnology by
searching lor the next prme number. US; china and japan are key players

stamp with highes! vaiue ever
issurd,; 50 hifffon (50 mijaden),
one gheal hes 100 siampe gives
5 trilion (& hilicnen), sea bonder,

A sipercomputer in P985 could
gourit from 1 1o 8 deillen ina
sec, Today they do it 20 million
times foster. Cr Some os
crocking o passmord with 55
characters with all mumbers,
upper  and lowercose |letters
and special charocters in one
second

Fegisinred leffor (Argenting) &
number SFR0F3 B a prime
number

Suparcompuisrs are always |1 *

in search for the next prime
number.

Prince Guy de POLIGNAC
Président-Tirectenr OfSnfral de
ALAT TR BONNERY b ORTND

Processing capacity or speed

of caloulation is maasl.red by number of FLoaling poini Operalions Per Second.

Todays supercompulers can do 1,758 PFLOPS (Pela=10"" =1000 iillicn).
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atationery (Ghing — 2007) numbered Shanghai Supercomputer Canter



1.7 The area of Personal Computers.

microcompuiers and Apple
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I 1976 Steve Jobs and Steve Wozeniak developed thelr first Apple computer in their garage.
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In 1979 they reached the markets with the Apple || model and already in 1983 the Apple Company became one of the

Top SO0 com panies.
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IBM PC XT

1.7 The area of Personal Computers.
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On March 8, 1883 |BM lsunched iheir
"Personal Computer®, the IBM PG XT with an
G088 processor, as product number 5100,
KT siands for eXlended Technology.

IBMXT was the first computers with standard

hard drive and a BASIC operaling sysbem.
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| TEM PC 5550 is the Astan
version of the TBM PC
[REFUBLIOLE | XT, with special more
§ FESE NS % powerful processor for
L " enstern lenguages,
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& Spegimen melerstamp SECAP model 5 (Franca)

Eighteen months later the new
architeciure was a proven standard and
god more than 50% of the market share.
Thanks io many other manufaciurers like
&g, Oliwell],

From then on avarvbody lalked about PC
or home computer that replaced the woed

micracomputer.




1.7 The area of Personal Computers. Processor speed

T gy g2 Y

085 ¢

e 1 0

nat
= STORIES
Francotyp "Ce” {lsrsel) » |

After tha XT came the AT PCs, sacond generation PC. AT stands for "Advanced Technology'. It was a more robust
system having a 286 or higher type processor, a 20MB hard disk and more advanced graphical interface.
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IBM's efforts to trademark the name AT largely failed and many computer manufactures copied the 2B6-based
architeciure, called cdones. Mosl systems with processor Iypes 286, 386, 486 and Pentivm CPUs, and at least some

with Pentiumn Pro and Pentium || processors, were describable as AT-class. A processor is needed for processing the
programmed instrechions.
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Private Booklel (Israel: TBM PS/2 (Parsonal Systam/2) with 2 80284 processor

The PSI2 line was created by IBM in an attempt to recapture control of the PC market by introducing an advanced yel
proprietary archilectura, which was nat a big success dua o its hardware incompatibily



1.7 The area of Personal Computers.

In the PC-workd the processor type is one of the major differences. The
processar spaed is dependent on the type of the proceasor types; following
Iyvpes axis| B0BE, ZBG6, 386, 486 and 586 (Peontium} processors, The Pentium

processors empowensd with dual or quad core technobogy.

Parsanal Compulers don'l differ that much from big mainframes; besides the fact that PC's are much smaller, there is
a major differance; a PC reacts on the movemant of the mouse and the mainframe only reacts after the "enter’-key is

hit. The result is that PC programs can be user-friendlier.
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1.7 The area of Personal Computers.

Portable computers appearad on the
market shorly afler the introducton of
the Peamonzl Compuler. In the
beginning lhey were lransporiable
hecause ithe screen, keyboard and
processor were integrabed in omne box.
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With the introduction of the fial screens the
LAPTOP becarme flat, slim and wery light (few kg).

VART
1900-TAL 3

14} Frimdiske
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The word LAPTOP exists out of LAP and TOP.

So, it is a PC that yvou can pul on your lap.

A Laptop of TOSHIBA modal J-31005L



1.7 The area of Personal Computers.
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Neopos! “Frankmaster 505" — Prefix H {Germany)

*one hand-design” devices, often called handheld, palmiop or PDA (Personal Digital

Assistants) starled already with certain electronic calculators in the aarly 80's and evan the idea existed begin 1820s.
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The emall and light-weight device that help people to manage and organize their personal and professional lives by
providing instant information, anytime access to agendas, phone numbers, fo-do lists, calculator and many other ...
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1.7 The area of Personal Computers.
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Phablet
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& phablsl is blended from the words phone and abled and

combines a phone with all clher applicalions and Y 55115

functionality in one device, designed with a screen which s
intermediale in size bebween thal of a lypical smartphone
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A T rulimedia sources, bul can be buliky in a small shirt or panis pocket.
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The smarphome and all equivalent handhalds is growing market since 20008 and overtook shipments of bath lplops
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1.8 IT industry.

To become an industry means convindng invesiors and raising funds to deploy the firsi devices,
This was what the first inveniors did at exhibitions.

o

-.* coler prood & Black proof (France] design A, Decar's after Berfaux

The first industry exhibitions were an dea of Napoeon's minister of mternal affairs, Frangols
| Meuf-chaleau. They took place 1798, 1801, 1802, 1803 and 1806 in "Hotel des Invalides”
| and later in the grand court of the Louvre in Paris. In 1802 Jacquard, inventor of the punch
| card driven loom, received the bronze medal for i

i Eﬂtﬁ-m‘llm exhibitions became the famous world exhibifions or, more specific lechnology
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1.8 Calculating became IT industry.
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Stationery printed to order (Baperm - 18713 Bursou Exhibition

Marketing s enormously mmporant and companies have

always recognized the importance of being preseni on
exhibitions, ke ...
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CeBLT (Cemtrum fur Bire- und Informationstechnik)
exhibition in Hanrover
Hannover CeBIT, the biggest in Europe, demonstrating and
promoiing new lechnologies. I realizes bigger name

recognition by being in the piclure, thal's how computers
got into everybody's day life.
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Proof Stationery (Genmany - 1959)

Fianmaver Exhibition since 1947



1.8 Calculating became IT industry.
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Big computer players spand billions of dollars on marketing. Branding; being awidely-recognized frademark.
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& Communication specialist 3Cam sponsoring o yocht Wmiafure sheed (Singapona) partial wow

A I:nra;:tl is the personality that identifies a product, service or company (name, term, sign, symbol, or design, or
cormbination of them) and how it relates 1o key constituencies: cuslomaers, staff, partners, invesions eic.

Sometimes computer manufacturers managed to have access to the postal stamp world.
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1.8 Calculating became IT industry. IBM, Intemnational business Machines

Form 507
r=AT BOTH FAIRS = LTIy
1| S POSTAGER
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Infernational Busmess Machines Corporation (commonly -
referred to as IBM got this name in 1928, before named ~ Thomes J. Watson Se

I
e E bR as CTR} is an American multinabonal technology and {incorrectly mentioned
HIELE consulling corporation, with corporate headquarters in o Gecrge J Watsen)
e a New York. IBM manufactures and markels compuler CEQ of TBM.

L]

hardware, middiewsare and software,

— A mﬂ-m’?
— ] =) ':
EEM iéim‘;—:l 1||i!‘$._.lE
[ s ke e
WORLD PEACE \ | *0300 3
THROUGH WORLD TRADE Berpueh Pmas, sy
M LG PLANT \w” LR ey
IEM Deuatschland
Satas R biingual (Lebanan) TBM slogan

Thomas J. Walson Sr, CED of IBM and also chairman of the ICC {Intermational Chamber of Commerce) launchad in
1937 the slogan World Peace through World Trade'

L

Occasional postmark (US) issued for the U.S. pavilion af the EXPO'58 in Belgium

Wha doasn remaermbaer the presance of IBM in the LS. pavilion &t the World's Fair EXPO '58 in Belgium where an IBM
RAMALC systermn answered questions on word hislory in 10 languages? Or who remembars the commarcial with Charlie
Chaplin o promaode theair IBM XT PC, which bacame a standard for the parsonal computer market?

IBM, a world trader, has worldwide the most recognized logo in the word. In 1956 the lefters "IBM” ook on a maona
sofid, grounded and balanced appearance. Sincel872 horizontal blue stripes replaced the solid letters to suggest
“speed and dynamism®. Recognition is key in the IT business.
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2

The Physics of a computer, the hardware.

2.1 What's in the box?

‘Porie Timbe' postage sfamps
(Russia - 1925); sold in 4 post
office with roduchion

T ] e

Adag Codymats

Advertisement of rodic tubes,

Tirmbrographe maforafamp (Befgivm - 1539)

T 144 BEVE
1 ]

s uan 10C 1
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radie tube of Tungsram

The fest computers, e ENIAC, Colossus and Atanasclf-
Bemry Computer (ABC), developed in 18405 were con-
sructad with all kind of slecrically elements and radio fubes,
also called vacuumn tubas, invanied in 1908.
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Telegraph receipd (Oftarman Turkish)

adwvertisement radio tube of Tl.|n.5|ﬁr'-,1r|1.

Tha Hungaran company Tungsram was founded in 1896 and produced wordwide vecuum tubas. They were laken over

by General Elsctric in 1990



2.1 What's in the box? Transisions
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1 Perny lax; mandalory 88 support for suffenng Beddin fust after 2nd Word War
The second generation of computers, started arcund 1959, was buill with trangistors and resistors.
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The transistor was invented in 1348 and was the first stard of the mimalurization of the compuler.
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Frencolype “Cc™ (Neferands)  symbol vocuum tube and Semi-conductor frangistor

These semi-conduclors were less expensive, smaller, required less electricity,
and emitted less haal than vacuum lubes. The huﬂduﬂbnnh:nwﬂ boards iz a
fact. Tha second advaniage was increasa of the calculation speed and raliability.
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2.1 What's in the box7?
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mamory, bottom right

| Typically for the second-generation
computers was the use of magnatic
cores mamory. || was nroduced as
cenfral siorage memory. Cores can
be magnetized, and can be read
again by detecling il a core contains
a 1 or O; meaning a core is loaded

positive or negative.
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Thee third generation of compiters appeared in 1965, Thay stared o usa Integratad Circuits
(IC), invenied in 1959 by Jack Kilby of Texas Instruments. The evolulion of ‘chips’ weni wery
fasl. By the baginning of the 21st century, the ICs had over 10D million fransistors on it, with the
tolal numiber of components ncluding resistors, capacilors, and conduciors being even langer,
Result of increasing efficiency and compressing on each mm? and less power consumplion.
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4 Color inal prool [Monacol:
Integrated Sircuits (ICs)

| Those microchips wene massively in use since 1971 as ceniral memory, processor and control.




2.1 What's in the box? ICs and processors
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adoross 2 Endes i oy

Philexfrance 99

e e R TR T AN P b n T P B R R

Addirg anolher board containing doeens of
ICs wae an easy way of exlanding a compuler
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Today's Wos have quad-core Gd-bit pro-
CESSNS, meaning 4 mdepandenl units can
read and execule ceniral processing wnil
(GPUY instrections such as add, move data,
and branch. Each coré operales in conjunct-
bon with ofher cecuds such & cachae,
meémory managemenl, and npulioutpul
porizs. Wikth respacl o hardware, B4-bd s
referencing the width of The regiziers on a
computers MCroprocessor or MEemory




2.2 The oldest input device, the keyboard. Inventors of first hour
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The typewriter, Invenied by Paber /
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Mitterhofer (1822-1893) In 1864
1870s, e A0 Jafie Linramackiciian Sy

and was pul info production begin

Th i ' / 3
& first models like “Caligraph ﬁ.:f,,,,q 5199 ﬂﬁ‘*
had a full! OWERTY keybaard io S

avoid keys to jam and typed only in S G
capital letters, Typing ‘blind’ was |ostkarte
required; to see the writing the
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typist had to lift up the camiage.
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Frinied fo onder stalionery emelope with Jpfy Black (Beriin — Newue Bediner Omniius- und Packetfati Actien-Ges. — 1888}
typewriter "Yos1' based on Sholes & Slidden typewriter with doubie keyboord

A practical commercial machine was pmdueced in the United Stales in 1867 by Christopher Latham Sholes and was
manufactured by the Remington Company and placed on the market in 1874, All lypewriters also able to type small
ietters were given a double kayhoard with in total eight rows of keys: thraa for lower cese, threse for upper case snd
two for figures and symbals.



2.2 The oldest input device, the keyboard. Yiost typewriter
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Az 3 persuasive salesman, GW, MNewilon Yosi, halped to comance the Resinglon Co. lo produce the Sholes &
Glidden ypawriter. Laler he formad his own company and the first typewriEer bearing the Yost name came ouf in 1887



2.2 The nidut input device, the keyboard.
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people siopped complaining about the werd arrangement of keys and started memaorizing the keyboard and learning
how Lo type efficiently with the QWERTY/AZERTY variant, which is sfill in use loday.
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2.2 The oldest input device, the keyboard. Typewriter in fransition
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A few key lechnological developments, such as making it poriable and avoid jamming
keys, created the fransition of the typewriter into a usaful tool in the field,
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Stathonary panded o order fSpadin); Cantinertal fypewriter medified to be u=ed in Europe,

For Europe some minor modifications were added to allow special letler writing. Continenial was onca a proud brand
on European continent that gained almaost full market share in period 1900s till 19505




2.2 The oldest input device, the keyboard. Keypad and increased productivity
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A number iools increased the productivily andlor quality, such as: carbon paper, colored typewriter ribbon, removable
lyping edamant for fonts (Ffamily of characters), and others,

Aarogram (LA54 - 1887)
-partisly shown »
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There was a lime offices had a mixture of keyboard based systems whal made it possible (o leamn those new systems
easily, one afler the other, in just a few years, while typewrling lechnology changed very lillle in its slarling years.
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Famcy Cancellation (USA-T5.04. 1933} from Briggedale, Ohio fo Lowishergy  Man ig sitting at desk in frort of typewriter typing,



2.2 The oldest input device, the keyboard.

Up to the kayboard
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50 years later the aleciric
driven [ypewriter became
common. One century later
the cormpular hawing
powerful word processors
programs  using nice fonls
and laser printers giving
betier and nicer results.
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The well-known punch card 15 an invention of a French silk weaver called Joseph-Mare Jacquard. In 1806 he reakeed
his firsl indusirial automation of a weaving production process. He ran a loom by using plates with holes, punch cards,
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In 1884 Harman Hallerith, spoecial agent of the US Census Bureau, dewelue;adhhaﬂral tabulating counting syatem based
on Jacquard's systern. He developed a punch card to be used for the 12" census in the US, Becauige the one balore

Inak 7 years o complele and with additional 12 milion people it would take more than 10 years 1o complete. 43 punch
card readers treating 55 million people’s data was compleled in 6 weoks,



2.3 The soon forgotten punch card. Holerith punch cards
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Hollerith Tabulaling Company became IBM In 1926, IBM's German subsidiary DEHOMAG (Deulsche Holisrith
Mazchinen AG) came recenlly inlo the news for iz involvement in the Holocaust; the punch card systems delivered,
helped the Mazi regime processing people’s informabion quicker.
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line of BO characters of dala and the punch posiions |- 55 ® ol
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2.3 The soon forgotten punch card. comman punch card
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Lip to the 1980s data and even programs were read in with this madium thru punch card readers.
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ipdinn was coded fsee punch holes] for autemealic processing of the data. Right pad, procf of deposi, was send o the payer. There are
& different versions of this papmend card, nckding denosminations for three lax mereases, The prnded valies wire appeanng alfemaling an
the left ar right par. This paymend method was no longer used slading on 30 July 1966,



2.4 The paper punch tape and the magnetic tape.
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The paper punch izpe is better known from the talex wodd. The telegraph and newsagenis have used for many yvears
& machme, callad fafewrtar. an inmvention of E. Hughes (1831-1900) in 1B55.
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Punch tapes have shways been used as input and culpul devices, bn the late 1950s when speed
became more imporfant and the capacity wasn't sufficient anymore, a switch was made to
magnetic tape. It was still in use by tha telesx users till beginning 20005 especially in the US
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Color proof with notes of color numbars wsed [France) left; TEM 1621 punch tape machine



2.4 The paper punch tape and the magnetic tape. Magnelic tapes
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Magnetic lape was in the beginning only available on a spocl. It was for a long fime the
mast used storage medium, especially Tor backing up and sioring programs. m T —
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It alicwed companies and organizalions (o store data in a very inexpensive way.

: | Tapes were porable and could ba sent around the world withoul data loss, but
4 | | inday magnetic tapes are available in cariridges, in which they are better protected
| agairst damages.
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A lage unil unnclls a fape from one spool o anather spool, while it can read or
write the data or instruciions on that tape,

-
b 2
i

Magnetic tape contains very small magnatic particles put on a plastic carrier {lapa). Those particles can ba magnetized
[&tarng data) wilh informaticn.
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The speed of lransfer can be a few
hundred thousand byles a second,
but i= considerad as too “slow”™ loday,
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Stationery cassette post (Egypdl
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The first personal computers used the classic music moording cassetie as a cheap storage medium to siore data and
programs. [t evolved Lo tape-streamers for daily andior weskly computer backup.




2.5 From disk to floppy, from CD to Cloud.

Hard disks

A memory device, such a5 a lloppy disk or a hard disk is coverad with a magnelic coating on which digital information &
siored in the form of microscopically small-magnetized needies, Data |s read and written by a disk drive that rotates the
discs and posifions the readiwrile ‘heads’ over the desired track(s). The latter radial movernent is known as ‘seeking’.
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Today billions of bits of data can be stored on
those dieks., The remowvable disks are replaced
by fixed redundant mexpensive or independent
hard drives (RAID), This provides high availabilify
and sacured dala access protecled by system
microcoda
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B.28 inch digkette; flaxible cover (protective
jacket) and o capacity of 360KE 1o 12ME

A floppy drive for diskettes was standard in
avery personal compuler with a hard disk fill 2005
A floppy disk can store data. A floppy drive can be
recogrized by a covered slof at tha front of a PC,
where de disketie can be broughi in or fater
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removid. E}r 1996, there wars an estimaled 5 3.5 irch didkette hard cover [better Fv'n‘l'ui:han} and a maximum

billion floppy disks in use,

capacity of 1 44MB




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

May 16, 1960, Arthur Schawlow and Charles Townes oullined the working principles of the laser beam technigue,
which was derived from the microwave technigus. Finally the laser technology expanded confinually in the workd of
science, medicine, induslry, and enleranment resulted in diferent liber-oplic compact diska.
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Frarcolyp "Cm70MyT0000" (Sweden) A CO-ROM disk can store 250,000 Ad-poges

Today GD-ROM (Read Only Memary), CD-R {Recordable), GO-RW (ReWrite) and DVD (Digital Video Disk) are often
usad for music, videa, soflware and encyclopedias.
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A compact disk can eesily contain an ercyclopedia a2 Laratsse with all (#5 articles and imoges, up to 680 megabytes
(6500 » 2% bytes! being 650 x 1048576 bytes or about 250,000 A4 pages fext) of dota
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2.5 From disk to floppy, from CD to Cloud.
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The foppy disk or flexible magnetic disk revolutionized computer disk storage for small systems and bacams
ubiguitous in the 12805 and 1990s in thair use with home compulers 1o distibule software, iransfer dala, and create

backups and archives,

" USB flagh drive. symbol
USE in tab [right)
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Cloud

Teday the traditional storage have now been
superseded by USB flash drives, external
hard disk drives, COs, DVDs, S0 cards and
became nvisble by compuler networks,
internat or in the Cloud.
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Evolution of different media; punch card, fape, Floppy, CD to Fhazh
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Commercial impact and reguiations forced companies o fulfill more and more paperwork. First written on preprinted
paper, and then later fully lyped on typewriters, using all kind of tools to reproduce more and quicker, like carban papear
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b sheets of paper copying the text easily.

|
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amaluce ard soll sfmps: skamp produced by the stenod fechigue,



2.6 All the differences in printing. Primtars and paper
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SECAP praflx “NE® (France) Typical computer with printer sefup; printing on fanfold paper
A printer is an outpul device thal stared as a “eleprinter” used In the lelex wond, Text or drawngs coming from &
comguler are printed on paper.
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Wide fanfold poper
In the early years wide fanfold paper was most commaonly used with impact prnters like line and dot matrix prinlers,. The
continuous paper with edge parforations is moved through the printer with sprockst wheels or toothed balls.
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Today all Furopean kaser and inkjet printers are using standard paper sizes lika A4 and
AJL A4 (210 mm % 297mm) is pan of an official metric standard. It was set in 1975 and B
based on a German standard onginaly from 1922, Tha key feature of this paper size 5
that A4 is half the size of A3, A5 is hall the size of Ad.
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Lime primter guality

Fragment biock (Belgiuim) 30-print out in plastic
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AD-priniers: are the next printer generation. They work lika inkjet printers by extruding small
beads of malerial (ke plastic, melal) which harden immaedialoly into forms created with a

computer aided design (CAD) packages.
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2.6 All the differences in prmhna
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i diot-marrix prinfers -

Dot-matrix printers have a verical column of up fo 48 small
closaly packed needles ar pins each of which can be individualky
forced forward to press an ink ribbon aganst the paper.

The print head is repeatedly scanned acrass the page and
different combinations of needles activaled af each poini. Dod-
malrix prinkars are noisy compared to non-impact printers like
taser or inkjet printars,

A pre-privied  registersd  abel (sraell lex
printed with & S-needle dod-mainx printer weing
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wihiliz dot-mat printer fbal on klter
from Oudishoom near Cape Town (Sowih-Alnca)
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The Mikolsdsy {primcpal own of Ukrane) so cafed compoter sfampes ane prnted with @ commor S-needle dol-mali
printar. Dwe 0 a shordage of stampa in ihe perod of 19462-189404, because of the Independonce of Lkmaie, & lol of
those regional (locad] sfamps were produced. They szl in black and rad prinfed postage and with oo walos



2.6 All the differences in printing.
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Inkjel printers are non-impact, alectronically driven printers thal use hundreds of tiny print head nozzles that each
ajecl, by thermal pressure, & single drop of ink on & surface to form text or images. Technical research in ink drying
and sharpness has given them high availabiity and relabiily.
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Plotter (detail)

A plotier is a device thal uses one or more ink pens that can be ralsed, lowerad and moved over the printing media lo
draw graphics or text. Combinations of horizontal and vertical movement are used to draw arbilrary lines and curves
in & single action, in confrast to printers, which usually scan horizontally across the page.
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FLOTYING INDUSTAY

In 1970 the Dulch Poal administration designed stamps with very complex drawings
and were fully drawn by a ploller driven by dala stored on paper pench tape. This
technigue is to efiminate duplication, 8s the complexness discourages forgers,

A laser printer uses laser beams to produce an image or texi on a rotating selenium
imaging drum. The developer drum transfers toner from the toner bin to the charged
areas of the imaging drum, which then transfers it onto the paper into which it is
fused by heat. Toner is dry ink powder, generally a plastic heat-sensitive polymer.
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proprnlod cancellabion, logether with an address and message chosen by the sender.



2.6 All the differences in printing.
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Ledier willi 3 dffarent colored stamps; S¢ biug, T0e md and 40¢ yellow with Papal
amblem n biack, sent az "PD" {Posiage paid fo desfination] from Rorme (Papad Stales)
arr 10071850 wa Seint-Michel-de-Maurmenme, France [ses bite tansfer cance!
E-PONT, 5L MICHEL - 130NV 570} armved in Knowle, Sreal Britedn on 14.07. 1870,
Represent the 4 bagic colors of svery printed image,

Today's laser and inkjel printers prind in colors, Most of the enlire specirum or gamul
of colora can be reproduced with just the four process Ink colors (CMYR), Cyan (blua),
Magenta (red), Yellow and black (K stand for key: traditional word for the black
printing plale). Small dots of these colors ame printed &t diferent angles to creata the
printed image.
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Calar copier/leser printer of RBonk Xerox: Model 5760

in the 1960s till 2000, the Xemx Corporation held a dominant position in the copierflaser printer markel. In 1969

Xerox engineers developed a laser beam lo "draw” an image directly onto the drum baefare printing it.
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A tool for electronic identification and digilal encoding of printed or handwritten characters by
means of an oplical scanner and apecialized software is OCR (Optical Charactar Recognition).
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Magrsiic Ink i cambinalion with OCR -~ Ehift polors

Special magnetic ink is used for prinfing banknote numbers in OCR character format (font). ﬂwmrmmﬂmmn
check the banknotes for forgery and where and when used. o

In the same way ticking boxes with a black pancil can help a computer optically to read or
niterpret data,
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2.7 Coding with bars.

In 1952 Mr. M. Woodland and Mr. B. Silver recaived their f
patent for barcodes. In 1974 a moderm price scanner was |
firet u=ad if in thae U.S. food indusiny.
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soidl. it was tesfed o Washington O arngd
Kensingion. After a fol of problems, fike. dis- i
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Today, all products sold are marked with a barcode called a Liniversal Froduct
Gode, or UPC.,

Eurcpe uses a derved wersion of
Lhve uPc called EAN-13
(European Arficle Mumber), an
extra check-flag was added 1o L
The EAM replaced the UPC in
the year 2005,

ABorcode in border (type EAM-13)

Each code typically contains a prnted harizontal sirip of verlical bars of varying
widths, groups of which represeni decimal digits. Bar codes have a leading "quiet”
zone, a slarl and data character, a check digit, stop character and a frailing quiel
zone. Check digils ane used o verfy that the number has been scanned cormecily.
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with 3 lypes of bavs;
EAN-13 (left), 2-Dimen-
simal  GP-code  fright)
amd sorting har code
(e

mMearnwhile 2 dimensional barcods are iniroduced to have access 1o more dala. OR-code is specially designed for e

automolive mdusiry in Japan.
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Meter stamp prieled in dark Blue insead of red for boelber aifomakization (Dresden, Genmany
Privenpost = Posl Moderm = 2012) QIR-cade scon with smartphons

But GR-code = also very popular oulside the automodive Industry and now used in consumer advertising to allow
smariphone application to route o internet information,



Bar code types
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NO 20061023 20091231 3003242 D74 HA

internalfonal Reply Coupon (Norway), bamcode iype CODE-T28 used in overy country by the trealy of
Wi podl sigehed @ Soowl o 1984, A POSTHNET barcods thaelf consfsiz of 82 bars with beginmimg and
airdig frama bavs and 5 bavs each for the fetlers of courdny code (NO) and digits of begirmirg and encivig
of vabdity, sens number and OT4=iRC.

Large amounts of text (860 ASCII characters) and dala can be stored securely and inexpansively when using the
Data Matrix barcode, which is a very area efficient 2D (two dimensional), barcode using an unique perimeter patiem
that helps the barcode scanner determine the cell locations. The cells are made wp of square modules, Data Malrix
barcode can encode letlers, numbers, texd and actual bytes of data; i can store and pass just about anything.
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ﬂ#ﬂ'ﬂﬂﬂbﬂ?ﬂﬂimmanﬁstamum introduced 8 new sei-athesive lebel delivered by Tecnost
(group Ofvetti) containing a bi-dimensional barcode fype Data Matrix, The Belgian pos! administration didnt have
thal technology, a barcode type CODE-128 was placed to send the registered mad smoothly.
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Barcode readers usually use visible red light to
read the code and nferprets # either fhrowgh
software or a hardware decoder. When maad it s

| sand o the application for processing.
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2.7 Coding with bars. German posial letter sorting |
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German postal letler sorting using the "Matrix Code 11" came into general operation in 1965, The letters were
provided for the preparation of the mechanical sorting with the coding set by the staff up to 5000 letters per hour,
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Hermann E. 3lsger
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Stationary issued for "Commissioning of the first automatic | letter-sorting of the German Pest | Manufactured by the

company Siemens & Haske®, 31.05.1865 in Pforzhaim ilustrated with a stylized
:‘“‘ U | micdel of & spiral and & wrong Matrix Code |l encoding avoiding mimatching with real
L T ooy

o [ 1 | [ The code congists of hines in four columns (from left to nght four digits of ZIP code)
4 with B mm spacing of five lines (top o botiom), the values 0, 1, 2, 4 | T In aach
L column |, wo lines must exist (more or less printing error) and i is the sum of the

values. Forexample: 0+1=1, 2+4 =86 147 =8 elc. 4 +7 = 11 i regarded as zero.



2.7 Coding with bars. German postal leter sorting 11
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Letter send from Nimburg: code reprasenting 0405 or 5040, which point io internal fray of the sorfing machine.

The wet printed film was made of magnetizable or luminescant paint for automalic recognition, prinfing color {blacx,
white} bars as a barcode on the address field of the letter. The barcode inkt was secured by a 160°C heal

Abawndar Pastkarte | Drucksed i I
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| i
Letler send from Stutigart: code representing 3140, which point fo infernal fray of the sorting machine.
Often the matrix code on the lelire represented intemal trays of comesponding city parts or even sireets.




2.7 Coding with bars. German postal letler soring 11
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code reproRenls do code place.

Other countries like Swedan ook over de same techniques. Also in Germany codes were priniad in while somefimes.
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Robert Muster !
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Prinfed o order (Germaay) from Harmburg io Lidenscheid: code representing (585 B, el fn code reading, Valre
8 pomis io interral tray or city area, Code gaps represent the mag.-m-ﬁ?—u;mﬁ =g

TR From 1976 the "inear screening” was introduced. and first printed by mechanical
24T ek printing wnits of ribbons, later with inkjel printers were applied. There are about a
dozen linear code formals.
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2.7 with bars.

Firsl-generalion machines read the ciiyZIP Code of typed
addresses to sorl letiers. Mechanization increased produc-
fivily. By the mid-1870s, more efficent mathods and equip-
ment were needed if a postal service was fo offset rising
costs associaled with growing mail volume, By end 19708
development of better OCR and expanded ZIF Code was
introduced to reduce the number of maneal medl piece
handlings.

MASKINEL 1Al
I
BREVEDRIERING

i
1) A

MIH fHes
HIET <R

AFL Bl Bl jkerk

[_E 0-1 [:‘ET]FF] 3

L mni

i
i
!
s
¥

|
:

18471

i
212385s
HTHE

5id
B
=T

salist

:

CARTE POSTALE

FOSTEARTE

CARTOLINE POSTALE

CApTA POSTALA

.

fileeCoor?’ L /7

Aot (sE
LTl Specp=r

Y -
]

FER TR R R LR Ry

[

.E‘amrlmam'ﬂmbnu wilh infegrated barcodes (Switperdand), issuwed on 15 Jan 18583, fo impmve the mechanical sorfing of
lettars. The barcodes - : %lﬁ:ﬁ?

are eonsinected with 16 [

hars aver 2 cmoon e

of tha

BMLAER, delivensd by Schrack Asmspace of Wemnia, moogrizes the 60 Bappen (B-posl) stamp on 15 1

Rappan (A-podl] on ifs 18 bars'? cm

bare? em and the 57



2.7 Coding with bars.
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Text letier used in the CFC (culler-facer-canceller) nstalled in To rmcmmmmm n:rmrm.rmg
cancalfation caused by use of the training post. Canced of first generation with nqo,mm
WﬁWme: 50 rpresents type of ermvelope sud papor veed, Stamps pre-prnfed werdical foe feafing s

In 1973 the company Toshiba (TOkyo SHIBAuda limiled - Japan) delivered sorling devices lo the French pos)
administration. 77 installalion as a star. In 1991 all sorling cenlres were equipped and were able 1o sort 25000 items

pear hour
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2.T Coding with bars. From ip code to bar code

The barcode (lype CMCT) at the bottom of a lefler is generated and printed automatically and is a fransiation of the
posicode on the kedter,

ESrnall groy oircular or diamond shaped spois
an Machin (Gread Brtain); Mai-es! mankings
that are appled o the faces of erlopes n
tracking mall pleces during a mall test Some
of fhem happened fo fal on fhe stamgs
afffred
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Fnﬂﬂhmhﬂﬂmuﬂmdﬂmmh&mﬂ automatically by sophisticaled OCR-soltware avallable
in powerful soring systems. An operator will handle zip codes that couldnl be validated. Bul sometimes il can go wrong. ..
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The zip codo on the fefter was misintarprated by the OCR-systerm of the sorting machine and translaied info g wroig bar code. Due fo

that the letler was senl to the wmong dastimation (51 Sauveur en Puisaye). The leller was sont fo the comeel iy sfler manking it wilh the
postmarks FD (Fausse Direclion). it was canceled again by the recehing post office and the bar code was canceded




2.7 Coding with bars.

Once a letier has a8 comesponding bar code, the letier IS transported o the
sorting machine, where it can be sored very quickly by thal bar code.
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Nowadays 39000 letlers per hour Al peak can be sorted and canceled. To drop a
lafter into the rghi bin @ need ODCR soflware and mechanical fransporing

process supervisad with kots of alectromcs.
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2.8 Point, touch or read your input. use the mouse, pen of finger
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The best-known inpul device afler the traditional keyboard is the "pointing device" -
“mouse” in computer slang. i creates input by clicking selections on the screen. The m-m:mr Eﬁtﬂmj 3W1-
mation of the pointer on a display can be any symbol like an amow or a hand. an S0 dark green PC
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cancaiation lo cover massive sending of very popular can, '

The first pointing devices had a hidden rofling ball on the botiom side of the mouse, later
technology detects the two-dimensional mobon by infra-red light.
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A !i'g:‘?.l'pm'! I-EH light-sensitive stick used in conjunction with a screen and allows to point to displayed objectzs or 1o draw
with greafer positional accuracy. Same with a fovchescreen comaining mvisible intarnal circuits that reacts whan touching
with a finger or pointing stick. This way the posifion is known and the chosen item or selection can be processed



2.9 The Input/Output on the terminal.

Today each compuler s equipped wih a8 screen. Requesi and Bnswer can
instantanecusly be seen. Ths & called dala communscation. Such equipment &=

called a ‘terminal’. In the very beginning evarything was printed out on & prnier
or punch tape or punch card.

Aflar the successiul use of the terminal in the Apcllo space project in the sidies,
by showing reaults vis the cathode tube aboul messwrements of the Satum-W

rockat, # became a comman (ool for real-lima processing
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mﬁa RCA LA The RCALIDA computer was an important phase in telemetry and real-time data display,

RCA (Radio Corporation of America) and GE (General Electric) buill two computers, GE225 and GE235, to combine
their talematry knowledge and io display all measured data at MASA, Later othar control canters did the same,
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2.9 The Input/Output on the terminal.

Cammurnicatineg wlo IS

Asynchromy
Transfer Mode »
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IBM 3270 fermiral E
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A larrminal {dmbmrhﬂ?ﬂm Iwmiydaﬂ;ammummﬁm}_mmmmudmymmmma miainframe

and has no procassor inside what imil their capabilities compared to a PC. But PC’s can communicate with mainframes
using an emukator buikd on the Asynchrony Transfer Mode Protocol, which makes a PC so mult-funclional
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Recent evolution of plasma (flal) screens, light weight and only B few centimelars thick, save

an encrmous amount of space on every desk and congumes remarkably less power dup 1o
| employing liquid crystals and electro luminescance.

Canada -

g """"tf\a_“ 3 -'ﬂl a_..-
virfual reality hoodset

Modem wirtual reality hesdset displays are based on those flal screen and smardphone
technologies, craaling a feeling of immersion and displaying virlual worlds
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2.9 The Input/Output on the terminal.
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Graphical interfaces show docurments, as they would be printed laler on a
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manually iranslsled fo readable Chiness chavacters.

Double-byte characier sel (DBCS) enables application software o display and process ideographic
inchuding Jlapanese, Korean, Wmmem ﬂnnmquh-bﬂamdamn{
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2.10 What is multimedia? audiovisual capacities
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Multimedia is without doubt one of
/| the most important technoiogy
|| evoltions since tha 80s The
audioviseal inleractive capacities
are  moving images, spoken
comments and music.
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Basic equipment is a powerful PC or handheld with 8 lot of RAM, graphical interface, CD or DVD-player, louds
sysiem, keyboard and rouse orfand joysiick.



3
The invisible intelligence, the software.

3.1 From mechanical thinking to... Amumung I:g.- w

is derivad [rom an Arabian mathematician’s name Abu Ja'far Mohammed Ben Musa

al-Khowarazmi, spelied closely fo the term algorism. Around 820 AD he wrole ireatises 2s ak- | :
jabrawa al-magabala on Hindu arthmetic and algebra, which is taken as lhe source for the |- o

term afgebra. Algebra and algorism is kay in aulomaling processes.

Leibriz Wadarmark r{:emra-iﬂsrjarmlm-agm it und'rirg spnbm’
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Lelbniz
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The mathematician and philosooher Leibniz demanstrated in a paper the binary system. He proved that all figures and-
characters could be represented as (0 and 1. It wes based on his findings found in a Chinase document aboul yin and
yang dualistic philoscphy.

Astist proof in biue designed by A Ouwné
based on painting of C. Bonnaiond b

Jn:qmr*d'ﬂ Inmn i

This Jaogusrd's weaving bom lechnology was the first eyetemn (punch carde) cormesponding to the programs of ioday.
Tha holes in the punch card or punched wheels (musical bowes) wers the ones, no hole was a zero. The serles of holes
became tha program stearing tha device and the punch cands or punch whaeals were replacesabls by ofner ones.



3.1 From mechanical thinking to...

Punch holes, gears or toothed-wheels were the
firsl maching programming lools.

mremm.nmfﬂannar:}r Tad1) Komusing TEN hpe A,
vend il W a5 advarisenment, Wack
meigrstarmps with a samp boked more porsonaiized,
This experiment didt last fong ( period 18351844 )
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3.1 From mechanical thinking to... Punched medium
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'"P"- i i W el FPiono music is recorded (punched) on a strip of paper.
- s rinmizr. iII-I %
venions sweh &8 a musical box, bamal organ or
by | automaled and animated mechanized melal figures are
w | the first machine programming events. Punched mediem
it {he rnost wsed media in the beginning.
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Autormaton

| Already wory sarly men always tied o buld avlomabes
- | 7| thal have its cwn capabilities of thinking and in funcon of
4 +| working for mankind.

| In 1769 a chess playing aulomaton known as '"The Turk',
14| was invented by the Hungaran baron Weligang won
| .t was in facl a trick. The automaton was big
anough to hide eomebady small nside who oparated it

.| Tomes ¥ Quevedo, known for his chess —
endgame automaton, introduced cyber- |
nelics, A mechanical confraption
dreglized in 1912 a8 a clever |
| accomplishment in classical mechanics.

| In 1821, the Czech author Karel Capek |
| produced his best-known work, the play
RUR. {Rosswm'es Unfverzal Robols), |
which featurad machines (ROBOTs) |
created to simulate human baings. E

The Gzech word “robola” refers still today to work that's |

Kore! Capek

baving or wninteresting and someone is obliged to do and Turmsﬂ}umdn
nod wolumtarily or for Tun.
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Audomates perform in a fast and continuously way, fasks that need a lol of concentration or are oD repafitive for

humans. and also lime and enengy consurming.
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mmmeric stearing lathe mochine

Automalas or robals pedorm mathaemalical operations on conlinuous measurements, such as lemperature, pressure,

time, el .,

and are controfled by instruction sais on punch taps, punch cards, or ICs or connected (o 8 computer.

ol

Robols are mechanical or virual adificial agents, usually
electromechanical machines that are guided by computer

30 M, SEE 'ﬁ;}“
oy

2]
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programs slored on ICs or chips or elecironic crcultry

Real robots are not yet a facl! From fhe very beginning men have been
'—H’“ﬂ-ﬂ'i trying to replicate parts of the human body and mind. Bul since the

Hl ™ 2| invention and miniaturization of the computer, many stiempts have
B | been taken place wilh partiad successes.

The ICs or chips are developed and designed with compubers and
produced with fully integraled automates or robols with high efficiancy
and perfect resulls. Conduzion: robotz are making robols.




3.2 Hello, robot.

Rplamal
eistiomery
[-Lapan)

Wabot-i
acTive al

Tr.llr.'g.- o E xpo e

| Japan and South-Korea ame far ahead in

developing robol technology. In 1980 laboratories
ol the Waseda Unmarsity starded he WABDT-2
project, This is . an anthropomorphic intelligent
robol WABDT (Whaszseda rBOT) playing a
kevboard instrument and was set up as an
inaligant task that the WABDT-2 aimed fo
accomplish. The robo was shown on the Tokyo
Expo in 1985.

- Sfationony
(i Ko

In the eardy 1870s the Russian
space organization pul an unman-
ned spacacrall on the moon and
browght il back to the earh with
success. This whole automated
operation was direcied from earth
in combiralion wilh pre-program-

med proceduras



3.3 Electronic intell using machine la
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Electronic calculators or compulers are programmed o wark with 1 or 0; [t is the only thing they know by defaulf
somalhing & switchad off or on. In the beginning programmears used machine language to pragram their compulers and
stored (wrote) them on punch cards.

Trial Codor Proals (Manaca) the programming kangiage PASCAL ig an ode fo Bhoise Pascal

Later specific high{er}evel programming languages simplified their task. Some programming nguages were specially
for specific environmenis to sase the task of the programmer for that specific application, like ASSEMBLER,
COBOL, PASCAL, © and many others.

Lettar sant from New Yook on 3.03.7866 o Cognsc,
France amved an 3.04. 1866 par ship called Java’

ki ||J.'71' L

i8S | Even for the intemet world a specific language called | 88
i“"”'"' JAVA was developed. It was named after the famous ||

N coffes brand “Java”, because il was consumed in large
quanties by the language’s crealors. The coffee bramd
“Java” comas from the Island of Java, name first givan
by e Dulch.




3.3 Electronic intelligence using machine languages

Artificial Inteligance
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A typical Arificial {Al) nspmp'amnwd
o analyzes iis envimnment and takes aclions that
maximize #s chance of success. Many Al

glgorithms are capable of leaming from dala.

Artificeal In Pﬂ|igu'-r'||:u

Most Al-systems oday are in supporling mode but
lack several features of human "commonsense
reasoring”,

« Echocard (Japan) foxt- Al Adificial Inteligance

There are plenty of examples in all kinds of areas.
As an example, aviation uses Al already today in
aircraft diagnosis, flight  planning,  weather
analysizs, all kinds of aufonomous operations and
detection, also in Air-Traffic and fleet optimization,
The most wisual application is the detection snd
analysis of the plane envimnmenl and actions
taken by the plane compulers. In the paslt human

Mhinkie Sacodtmdae

N i '-F"'H?il' # Il

e
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J errors caused many cases arplane crashes.

Cragh Lodler [Spain lo Amgentiaa) A pisse Lockhiead L1096 Super Constallaton, af e
o Company that Few (he MADRID-SANTIAGO DE CHILE noufe. Dunng descent on
March 6, 1067 on airstip af the Sac Paulo aWpod (Brazil), plof camed ouf an insiment
; approsch and migiudged dstsnce and faled to compensate for wind conoilrans. Leer
s L] wis recovensd and distnbuded fside an envelopoe with cancal G
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3.3 Electronic intelligence using machine languages Profiessions

Az human beings are imvolved in engineering soffware or using looks and daia, they quickly leamed o work iogether
and share their knowledge. The development of the profession and image of soltwanre enginaering gained popularily
through scholarships, research and intemational forums.
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Fren Posl (Great-Botam) as Member of Padiement from Eard of Homrowby: was
presidant of the orpanization Royal Staliste Sociedy” from 1843 5Y 1843,

The Roval Statistics Society hod members of Charles Babbage and Belgian statisticion Adolphe Quetelat,

Already very soon organizations and groups were starfed up to closely aligned in philosophy, strategle directions
ipromotion), applied for the public good, and valuas

POSTKARTE.

et

Cancel 05,06, 1900 Tarmo COMPLITISTERIA (Haly): Eardy narming accounling departmeri.

Since 19th cenlury bookkeeping and statistics became a commeon profassion using caleulalors and archiving tools,
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Phaoto Proof (Tonga)
support netwoirk specialista

sygtems engineering Symposium

Today IT people such as system engineers, network specialists, programmers, operators, analysts and helpdesk
sUppOrt are in every Company.
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Computer repair technician slarts by leaming elementary elecironics and ending
in work of variety of settings; such as bullding, configuring or replacing new |
m.lmlmwmmm and creating and |
maintaining computer network,
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Technologies are changing rapidly in a constantly changing workd. Compuler spe- :
cialisls have to accopt 8 long life of “learming never ends™.
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Praprimlad MIT malum addvess on skalioreny (LIS): Posfal admniaieation prowiced fee of cost pricling senaces

Original hand-painfed antwork on boand for N2 value from Life Definitives sone (Nigera) by Godrick N Osul

Tha Massachusetts Institute of Technology (MIT) is fTamous for its research and
education in information  technology  engineering. MIT researchers made
undamental contributions 1 cybemnaetics, arilicial  intelligence, many  compuler
anguages, network fechnologies, machine leaming, robotics, and cryplography.

Computer Science al Universily of Aberystwyth, founded in 1970, corducts

research in automaled reasoning, computational biology, vision graphics and
visualizaticn, and intelligant robotics

mmmww computer skills 2l very young k.
age by playing on the compuler al home or by | 4 F;'-'?-
using it in school in & very basic and =asy way, o=t 1J||

FLASTA DAGEN

L

Computer educalion s leaming or teaching aboul computers,
| including practical lechniquas for deoveloping and
| implamentation of computer aysteme and applications.:

Lﬂ:.rnlng :L:rnui'ar:,l electronizt



3.3 Electronic intelligence using machine languages

VALCO-AUTOMATEN  BERGEN 0P Z0OM  [NEUERIAND] —=mm
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Bovnie s are LU /£ o
| ) S — 5 CmoeNIE || ProamE e <
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Francolype CC [Maftherdands) early amusement sutamote Tm—

What slarted with eleciromechanical amusement auvlomatas, ame oday almost-heman intelligent computer games
aquipped with arificial inteligence (Al) lechnology using more and more processor power, and which can defeal mos]

of the human players.
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compater Store

Computer: gameas and all

kind of sofiware can be
bought In computer stores.

Tha fire! popular games ware Pac-Man, Space
later mora  sophisteated

Invadars, chess ..
pames as Mario, Sonic The Hedgehog, ...

Most games had many levels that players could

increasingly selecl.
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PC with joy stick

k '..1~.~'L|J.m_t]:'j

e

ki noPr Po!t '..'PS!PL act I. P Eml
Games am 50 immersive that il's easy lo play for hours and hours withoul sven nelicing thal a minule has gone by, and
you begin to live in a world where you expect instant gratification.. it's called addiction fo gaming.




3.3 Electronic intelligence using machine languages

low & high-qualily graphical games

ol S
kt[w.n o)) 0055

) 15

|

1.

Thanks fo the increasing popularity of the Inlamet
became online disiribution of game confent more
common &5 well gaming with others over the intamel in
the same game.

"-T'Fl_ﬁ.'ﬁ”“
Hérns des jeus video

Sevoral Virtual Realily gloves and hoead mounied
dizplays were released for gaming during the mid-1990s
and give the player an experiance difficuli ta axplain,
You have io feal i, do it and Fwa il



3.4 Serving the busi orid

snual actions
The need i implement automated processes s because companies have a lol of different obligations and tasks.
Therefore applications ars bullt on computers by which manual acticns can be limited to the minimum. But it started all
ranually. ..

,'F'!Ef.'l.a‘u'ﬂl mr':'!:u!"' = -
me mwrmmmmmmm, i -r-d'
Mnfieas croas. TIL =F+: dn*lunriﬂhgdmnmﬂd transactions

In the beginning clerks made notes of their sales lransactions in special books that nead to be kept in a safe place for
years.

WF}' {Rusisia - !'BEHJ

a u[nﬂﬂ: :m-d—lrl:lﬂbm-:hﬂ'h geparators

Later the card-index cabinet was introduced. Writlen or typed cards wese classified in different ascending or descending
ways, sa thal fnding carlain information was much easier,



3.4 Serving the business world

With growing amount of data on cards and
punch camds the need for microfim was
rising. Ako  micropholography  was  first
suggested as a documenl pressrvalion
maethod n 1851,

But it first saw military use during the Franco-
Prussian War of 1870-71. During he Siege
of Paris, Ihe only way for the provincial
govemnment in Towrs o communicale wilh
Paris was by pigeon posl. As (he pigeons
could mot carry letiers, the Tours government
turmed o microfilm.

Uszing a micropholography unil clerks in
Tours pholographed paper dis-patches and

compressad them fo microfim, which wern
camied by homing pigeons into Pars and
projected by magic lanbem whils clerks
copiod the dispalches onto paper.

& Airgraph (Gral Britein) (12 X1 1942 with censor mark (Sufton Coldfielf -
Birmvngham) fo home Unclear dark image boftom same ag image in
Prestige booklet below, Text: transmission of by carrier pigeons
celebrated 72 years loter using same technokogy

GET THLE HNEWS 1

"HEQUOH

Fe P e,
78

I 1870 el ke France-Prasian Poe, e Thagd of Marir oo HEMCEY
crmmmin et o v T Thmer, dibowe s e B sprd g il al
adriridrivaat for the Apauy Calioiin s Mo ot B9 I.I.U-\.Lr ROFY AL M AL

Zklzw: avicroaceprall mrrarmigres werd oareked D s nar iy

avpens, enal e Ger by edacin’e lipht ?Tﬂ”ﬁ
Thet Spory!

Fresfige stamp bookie! “The siory of The Tires™ (Greal Srilair)

microdcopically reduced messages were carried in and out by pigesns, and
rnﬂ.gnll'itd' by abectine Hgh




3.4 Serving the business world

Wermedl mieralim

The US Victory Mail and the British "akgraph” system were based on microfilm technology, and were used for dalivering
mail between thosa at home and troops serving overseas during World War Il. The systems worked by photographing
larpe amounts of censoned mail reduced to thumb-nail size onto reets of microfim, which waighted much less than the

Y-Mail Service provides the mast expeditiow divpatch ond rediuces the webght
of mail to ond From pamonnel sup Ammed Forces outside the confinentol |
United Simies. When oddressad to polnth where micro-film  equipmant &

operated, o minlature phatcarophic negative of the m--uigv will be made and ! =—rwil.
sent by the most expeditioos tomportation available Jor reprodiction and { ’
defivery. The orisinol menage will be destroyed after the reproduction has been | ;mrum 1.-'-:;:&1“ "

ivered. Memosss oddremed 1o or hom point where micre-flm equipment
i net operated will ke transmitied in thair ariginal fom by the most sxpediiious

means avallable, .
INSTRUCTIOMS ~

(1) Write the entire memage plainly on the other side within mareinal lines. |

(2) PRIMT the nome and addres in the two g
al the Armed Forces shoold inclode
which attached, and APD & Naval ad

(3) Feld, sel, and doposit in ony pon-olfice Tetter drop or sireer lather box.

(4) Enclosures must not be placed in this envelope and o separate V-Mall letier
miut be sent if you desire 1o welle mere then one sheet,

processed sad sead 1o e sddesion,

& Onginal wnused V-mad (UISA) lexl axplanalon how e massage will he

(5 V-Mail letturs may be sent law of
hien ssni hr -n-rl'lln.J Pollags My
mail, & if oir mail I desired),

toe by membars of tha Airmed Faremm,
Eupr-pdid ot damestic rates {32 ordinary

. 4 i—aEiEg

uEa

i
TRy

g

The film reels were shipped by priority air freight
lo and from the home fronts, senl lo their
prescribed destinations for anlarging at receiving
stations near the recipients, and printed oul on

Bghtweight pholo paper.

IR

A Pags frem 18 W Crabives” Ooleones

T

& Last day Alrgraph [Groal Britain) (21 JUL 45) with censor mank (Sufton
Coldfiedd - Birmingham) to New Zealand. i, Showing Alrgraph procodurs



3.4 Serving the business world Airgraph-mail technology

Write the address In large BLOCK lotters In tha panal balaw,
The sddrezs muost NOT be typaweltten,

TO i

\
¥

Write the message vary painly bolow this line.

Sender’s Name £ r-|"r.=-:“T.HE AERG FlELD“ S-UTTGHCQLDFIEan. EHGLAHQ
To Commemorate

The Last Airgraph Despatch, July, 1945

Cn arrivel = the dalirabion the sy el iven  mrw "-i. m.-‘_h'l sanlinsins
luh_ﬂ_llr*'.l: F.rﬂ—-_ ﬂ-qiqfkf.Th_ﬂF.‘ﬂ.J_-ﬂ
ol e nbe of 4o ldie s .%Mth.qﬁ—hﬂd—lf-&ih
=t .

A Page from the "H. Crabtree'' Collection

e e e e e e P o e e e

”,

3

& Las! Alrpraph despaich ongng unusad shest (Greal Britain) (UL 45) ¥, and fesf. staded m T84 Tand ended Juwly 15945 Explaimng
wihole procedare, picfographing (he shee!, evndanmed printing, diying 40 leflersimin. fafding dnto Aigraph " snvelope
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FILING SPACE wemin

4
Biiney Bowes modsl CV (LIS] fype prinfed malfe: saves F8% of filling space

Microfilm is compact, with far amaller slorage cosis than paper documents. Normally 88 documant size pages fit on
one ficha, reducing to about 0.25% original material. \When compared to filing paper, microforms can reduce space
slorage requirements by up to 98%. Deskiop readsrs are boxes with a translucent screen al the front on to which is
projected an image from a microform or i,

Ei % & _| q';: "_Tﬂ.—f =+
fi 'ir f
AR :' i ’ A‘) [ =
MG ﬂ[" LG ke r“_; \ 1] r|'|:- l:.h-nn'l'u = | a} ;

&

Pitnay Bowes model B LIS} Micratiim reels and casgette

Microfilm as office automation technology played a strong supporting role in the paperfass and aulomated office.
Today more and more replaced by image dalabases, scanned by OCR readers,

index refers o post office fopen 1902-1815) at Indek
Hitiing Mills a hambed in fown Middleliaid, in sfalie NY.
Microfilm was in the mid-1900s a presenrvation siralegy for Word index refers to directing ond painting to, useful
libraries for deteriorating newspaper collections. Books and when searching in databases cr a book.
newspapers that were deemed in danger of decay could be

preserved thal way and even increase usability withoul destroying them more and more,

Belational dotchase systems: ORACLE with SQL [Strictured Query Languoge)

Providing quick response imes and solid applications (especially database systems) o do business with customers is
a main goal. For this reason index systems help queries on databases to reply quickly,



Calcudators, bookkesping machines, fie cabinets, card-index boxes, planning, lypawritars, elc., are tasks thal can all be
done a lot more and much quicker ioday by spacific application software an an ordinary PG,

METAL

MATARCES, 0 FAL

Suptaerat i | v

LASRELAS W ERTIONTIE

YAC . R oronUC TROL
F[IHIHE:-EI" B 't““‘u'fﬂ:

|l".|,|||' IadTHL

YAC nnmt

S SE RS SRR Ly S TP A LTS GBFs

CV.5. 3 A.B.DICI{

Y.A.CHAUVIN L‘:.;::,:;“::'R:';“: el

Misporioration; Queen Head and  Since late 1800s typing and shorthand abbreviated symbalic wiiting method
(Greal-Britain) of writing. Li:ﬁm'dmmm ﬂﬁdﬂmmh!?

t
§
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Steno shorthand ond training and powerful word processors replaced those processes and speeded it up
= - =
I [T 1 :I
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; | |
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Operating systems and powerful product
P ,f”F' E‘\ T B
Microsoft: [/ .. 7 e
(‘-’_!. ' FOT 00T &
5 & F T W A R E '-'."'\-\:__...- .-I:‘_" :r:'|— -_--.i-_l-'
o1 %P 7368 A

Francotyp-Postalia "MS5S/WKA4" (Belgium)

Bill Gales and his fiend Paul Allen founded Microsofl in 1975, Thelr first product was the program language BASIC. In
1880 IBM chose Microsoft to supply the operabing system DOS for the BM PC.

IR
| J I-H'..:ul: ISE |
Allitalia e
.'-'-'ﬂ‘-'n"‘“}' FRR=HR-07 ’ L
EI‘" frvez volrs plfoes T :,:._.. f._;'!
vl"_;'r.-ul.l'.l'-']'r.-lt.fr;rrj.-.n i NXea }
Ordinatear an 2 seconiles 1| 5
1= [ | (]
SECAP W™ (Franca)  text: 2 seconds response time for air flight reservation
When the powerful user inferface (GUI) of the Apple

computers became poputar, IBM and Microsolt developed together the
vary slable operating system OS2,

IBM operating system 05/2

Howevar, laler on, Mcrosoffk broke with IBM  and

7
L floqe b sla !
I p— =
Windows platform
... N Windows péatform and many graphical products with easy
i uze inlerface:
- -.
| & R
i
=
e
[
..t !,
3
.'-, ...
=9
Eraphical products -'um-ll'p':i-c.ul_wududa
Users need all kinds of tools {statistics, analylical and graphijcal)
ready o reply on various business questions and preferably with
Ehia'nmﬂ"apfmﬂm‘fduﬂtﬁaj Stotistics  quick response fimes.




3.4 Serving the business world

graphical industry

I

Eind en fantasie

Einderpostsegelaciie 19595

En-darmstEgEfs' (Metherfands); look-a-lke early version paint software of Windows

m copy |

The graphical capabiities of a compater we leamed to know In drawing lools
such as Paint or Photoshop programs. Graphic design lools are very usaful for
visual communicetion and effects, &5 well in problem-solving research and
developments. Julia 52 fracial visualization is for examgple very much used in
chaas iheory and genamtion of vanous modets

DYES M SRAEL
3 Ty
-
VA thesrrmiicems Couned

-1 o F of Graphe Design
Rt N Epa b iuw:n?

The commercial industry and the film industry
deliver spectacudar generated images. Toy Slory’
iz the wary firsl full langth flm whers all characdens
and envirenments are complelely developed by
computers. Coly a few manual inferventions were
needed, ke mud on a car, spot on & wal,
scratches on the panguel fioor, ale.




3.5 Know your weaknesses!|
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Already during the Franco-Prussian war in 1870 and the Siege of Pars coding
governmantal messages was inbroduced o prolect the French pigeon pasi
communicalion when pigeon fell n Prussian hands.

Algo thie Germans introduced nebwork security during World War Il To protect
their communications they used the Enigma, which was a machine capable (o
securs sending and recaiving message, by using a primitive form of encryption.

: ,rrl,x ke -.b(av‘lhm-.-..- FFiferwd
s Ly A, pare 627
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LS G815 Signal Secuniy Detachmeni APO 537 war cover sani from Blsichisy Park; thelr task was mone rlaisd lo lralfic
analsis and erpplanalysis of fhelr sowrces inthe Boild e Enfgrms, Momse aind redn messapes. Sgl Eard W Swinton wak

hosiod in Hut S o e g eading sechion dealing with all incoming messages,

British mathemalicians, like Turing, and with tha halp of Polish res:stance, French and Amercans wera able 1o
braak the code rapidly. This makes ancryption one of the weakest links in a fully secured chain.




Security and integrity
——

Flngl:rpnrlr! pmurﬂ.:n Francoptyp-Postala “T1000" digits! (Metherlands) - fext: compuler securily

Owuring the past years computer users throughout the world have fallen victim io a series of attacks (like sharks); hit
by viruses or spoof mails, ficoding compuber systems with incoming messages, desiroy systems of grab passwords,
Therefore computer syslems and Internel are since a long time prolecied by passwords, or since recently replaced
wilh fingerprint protection or encryption of data;

=
CODE POSTAL

“mot de passe”
de

votre courrier £

l:aﬂ.lﬂ'fﬁmj:&uri‘ﬁahnwauadmwﬁ E&quﬂﬂﬂnmﬂﬁnﬁmm Tm'ﬂmﬂumﬂtmﬂ

3w N InimarETE

1

PN AR

Intermet represants an insacure channel for exchanging information therefor Intemet securty is most wanted and
checking transferred dala will ensure e inbegrity.

Laiter s a5 wmm MNorway on E-#;M'l'.ﬂnm Sr-émr..e France arﬂanﬁwm
0907 1874, 4 diferent values: 1mm2mmdﬂmmaﬂﬂ?.
Ihe algorithm of Hamming code the bit positions that ame & power of 2, a1, 2's2, F =4 and 7=8,

One of the most used algorithms is the algorittm of Hamming code. It is simply the use of extra parity bits to allow e
identifcation of an aemor and even repair it. Tha bit positions (kal are a power of 2 ae marked as parily bils (1, 2,4, 8,
efc), Each data bit is incleded ina unigue sel of parily bils, as delermined it bit position In binary Tarm.



3.5 Know your weaknessesl| Secure and protection

SVERIGE iy
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Pitresy Bowes-G8 "09600° (Swedan), fexl, secure infemmed solulians

Computer and ntemel securily is implemented 0 vanious ways ﬂruadysnmununry
beginning. Effective cyber defenses ideally prevent an imld&rﬂﬁwntakrmmmby
approach,

(LRI N e
FTRATIGR N TR T
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¥

HTSRAL wm i, s a0 [ TS

L‘.’lﬂ'l HA

ne! 1‘“' = ] . Text Data Protection -"lgt-m:'r
~al nesds more protection, regulations installed against copyling and distribuling software. The Dala Prolection Act
{DPAL now replaced by GDPR, is a law passed first by the Brilish government and ater European Commission, that
sets oul rules for those who use or store data about living pecple and gives rights 1o those people whose dala has

Postage dur envalope (MWethenands - 1977 when B8 posfcand was insuficient prepam, § was presented [0 sddresses n s
eivelope o pay e postage duee. i prevented a corwnon Habif b0 resed e message on e cand and thee refuse the cand and s
wary fo aved paying for the posfage. People are always in soamhb of ;void paying for sendeas

Since ihe infroduction of the PC at home. people were kean in finding free software, often llegal, as thay always have
tried ta do. 51l today video and music llegal downloads are & major problem.



3.5 Know weaknesses! Bugs and testing

A computer can only do the tasks for which it
i programmed. When emors are dalected,

they are usually programming emors, "8 bug™,

aeE mas BEesER)
] . L]
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&race M. Hopper UEE Hooper ship (LIBY, named after Grace M Hopper

Dwring the Mark-1l programming project (1947) a navy mantenance engineer, Grace M. Hopper, defined as first a
computer emor as "bug” In @ mainlenanca I-:ng Tha [litila moth thet g-nt stuck in tho rﬂnr and pmwnind m—kmg e

FHE THE I LESESTT T

- |

A computer program need 1esting
and proof that it will men fine in &l
SCENains.

|y &cﬂﬂmm&mw

Letter Paris b Brussels | g lﬁc;"i’
(13,08.1777); canceiled| =
with PA RSB (Paris infinty | -—n—ﬂ-f-w-f*"u——-——
TTF4 i May 1778

When badly lested, it can lead 1o a program lcoping endlessly or infinilely, either due to & program. mmm}w
caused by wrong inpul or instreclions. It resulls in computer "freezing”; others include thrashing or deadiock.
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Yaar 2000 ready

FRLHLIE NS HIRINISE
2351 W

CAT= Y. READY
warw calb.or il &

—— T Z W

‘rln‘l‘l wanuauQm vay

In the beginning programmers chose for a readable two-digit
year date formal whan dales wera stored on vary axpensive
hardwara. In the approach of the year 2000, trilion lines of
code or recards needed o be cormecled and tested when dale
calcutations turned out 1o be wrong and could cause emors.
Year 2000 (Y2K) ready’ means lhal a compuler program
pertorms dale calculations correctly.

Baroda Phisdele Soc. Sthear jublos colwhraton concel &
flrdia = OF.07.2000) depicling PO in mew Milsanivm bo
shara awaraness of fangible chaos acmss the wordd,

A millennium bug could have caused chaos and by missing
vital alements such as energy and products, business could
hawe come to a hall,
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| copy of
baekside of
slabonary
privied fo
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{Gemmany):
arks
o 37.12.99
and 1.1.00
with no
CENILTy
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Favedoct, wie F -fﬁf & 73|

Compulers can'l interpral automatically when a dale is
100 years older, Above two-digit year dale postmarks
prove that only a human brain is able to detect the
difference between 31.12.99 and 01.01.00. Computers
can anly interpret a four-digil vear dala formal correct

Oecpmional posimar (Gormany): 5.9, 1900,
#-digit yeor dote format cooges no miginterpretation
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Yaar 2000 ready
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In the beginning programmers chose for a readable two-digit
year date formal whan dales wera stored on vary axpensive
hardwara. In the approach of the year 2000, trilion lines of
code or recards needed o be cormecled and tested when dale
calcutations turned out 1o be wrong and could cause emors.
Year 2000 (Y2K) ready’ means lhal a compuler program
pertorms dale calculations correctly.
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Compulers can'l interpral automatically when a dale is
100 years older, Above two-digit year dale postmarks
prove that only a human brain is able to detect the
difference between 31.12.99 and 01.01.00. Computers
can anly interpret a four-digil vear dala formal correct

Oecpmional posimar (Gormany): 5.9, 1900,
#-digit yeor dote format cooges no miginterpretation



4
Communication developed to a world wide web.

4.1 The first telecom moguls. Early communication and Chappe

ﬁt}ﬁ' 7 f" A g ﬁé‘ﬂ:ﬁrw o
s ) iﬁ-ﬂ‘f =
o~ - LY e e

A courier nelwork wes sel up o deliver
messages within a certain area for a set length
of bme Prvale Iraffic required In many
cases licence from the govemment. Posimen
on horses wers Gl 18005 the quickest way o
send mail.

Cavalini {Kingdam of Sardinia, Torine - 14.08. 1819)
Pro-pald oy canced (150 - sho distance) on

e il allws pacs fimogh privaine post el =
post courier on horse

| Roman signal
i| Towers {left) and
Chappe telegraph
tower (right)

Tl & French inventor Claude Chappe (1763-1805)

demonstrated & practical semaphore message
syslem in 1793,

By 1846 the Chappe Iolegraphically notwork
spanned all of France wilh 556 slalions and 5000
km of lines. Thiz was the first practical mechanical
wireless ‘intemelt’ and was based on the Roman

signal lowers and praclical use of a telescope.

Partial parloratid biock of 6 b
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An electric varsion was pul in place quickly after, and In 1855 transformead o an elecinc
telagraph network. The first 'elecironical mail messages’ was a fact and the race for
Taster and very broad network stared.

Morse code, invented in 1836 by 5. Morse (1791-1872), was used in wircless
telegraph messages lransmissions via airways, a solulion adapled from submarine
commurications.

¥E. J.V.HOPTON, 3rd.0fficer,
8/8"Emplre Wu“,
efo G.P.O.
LABUAN',
NURTH BORNEO.

'l AFH TO4ELABLIAN

o

| | 4 =_= =
Ciofor i ! Marlh
prood (Mew Caledonia) mm\ ¥

Morge code receiver



4.1 The first telecom moguls. Telegraph messages
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SECAP N with prefix N (France) copper wires strung on weod pales

All poross the country thosa long-distance Ilelegraphs woere once camied on bam
coppar wires strung on wood poles wilh glass insulalors. The telegraphs messages
weare printed by a tele printer interpreting the pulses sant.
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Another major network of lubes in Parls was able o deliver pneumatic mail; a system o deliver letlars through
pressurized air tubes. It was in use since 1868,

Change afler change
came  rapidly and
expansion of the wired
network grew (sl and
gamed aConomic
myportanoe.

Telepraphing and Morse
code reception aguipment
cisployed in Brussels Post

Musewm (1800-1913) »




4.1 The first telecom moguls. Siemens. Baudot and Bell
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i.rﬂerﬂ-un latter [Garmany) sent in 1823 from Siemaenssladt fo Dwisturg (cly mearby Berfn named afier  Prosd aff studio {’F'Hﬂl;luﬂj.rj"

Viar Shemens” companyl. Perin SSH (Siemens-Schiucker! Werke) M. lirsl felegraph nes in
1Ba0

Wemer Von Siemens (1816-1892) installed the firsl lebegraph Iines bebween Frankfun and Berdin i 1848, and in

Russaka in 1850, Whh his brothers he weni on lo insiall ines beiwean India and Eurcpe, as well as across the Aflantic.

Mol only the Siemens company is named after him bul also a whole cily was named afier him; Siemensstadt
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g "“"“"“"""‘"“’:- Emile Baudot (1845-1903), French telegraph engineer and inventor of the | o
multiplexed telegraph system, which meaans thet mulliple fransmissions could | &
be sent over a single lne. E |
Alexander Graham Bell (1847-1922) was an eminent scientist, inventor, |
angineear and innovatos, known for inventing the first practical lslephone, by |
sending mulliple 1ones on & lelegraph wire, He also made groundbreaking =
waork in optical telecommunications. 3

Bell, Alexander Graham

BY AlR MAIL
Jrar airan

Edlinhurgh barn and Ered, Bell

1l
eariwhile his

Agrogrammm (Groal-Britatn) - Graham Ball stating, "The pholo phone, Ine devics fo iansmd sound by ght. ... & cenfury lalar, mosi
My oo Boos wee Ootil ralber (han oleclhely. Digifal lechnology now permie phone Ashworks fo be e inafarmaiion
suparhigfwsy of the infems!”,



4.1 The first telecom moguils. Encsson
Telegram 7
P
{ = ¢
i
L Previeto dn el | 54 162 1%
goiz 1Y) 1
i
T . Bin e L S NC e B R B e e e T e e T T B O | -"l-r-"-i-l-l- F % FR R FTR SR R OER PR R SR R T F TR R AR
TELEFONY, KABLE, RADIO
ZEGARY EBLEKTRYCZNE
WARSZAT A Al DJALDOWIEA &7
WOBAT, (010 (MG TG00 ¥ T, & 105 ' T Hoomb ne TeRNTE BGHOWS DT
1

Tedagram (Polish) 27,70 1627 Publiclly Erlcssan felephone and cable

Ericsson's company hisiory dates back to 1878 when the founder, Lars Magnus
Ericsson {1848-1926), ocpened a repair shop for telegraph equipment. Reallzing that
there was a need for improvements in the telephone instruments available at that
time, he started his own production. He invented a switchboard 1o handle the growing
number of telephones and lines, They also fried 2 few years in 1880-80 to sell PC's,
but found out that their core business was selling telephones.
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Telegram (Czech): Central eqw;:ﬁeu' with felephone swatchboard based on Encsson model,



4.2 Replacing the old copper network by fiber. Copper & liber network

METZ GARE
MOSELLE

The islex network used the telephone natwork was extensively usad worldwide by companies from e mid-1920s 1l
iha and-1880s. Telex machines could connect with and communicate with any other telex machines on a global scale
and was also relatively secure in sending and receiving messages.
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National Posial Meter mult-value (L1.S.): early Fibemlass production

Until 1980s the entire lelephone, telegraph and telex network was analogus. Today it is
fully digital thanks 1o fibarglass. a produc! invented in 1932 lor producing glass wsol The
digital network profocol 1SDN [Infegrated Services Digital Network) became the standard
allowing a copper wire or opbcal fiberglass (wire of glass) to carry fast and eror-free
volce, video and many other digital network senvices.
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stamps. The city Taru issied focal provisional slamps on telex punch paper on 18 ODoceambar 1851 only, Thay ame
never gold in rmind condiion and exist it sels of 168 stampe iy theee eoloaurs fwdhile, Sehd Blus and dad biue),




4.2 Replacing the old copper network by fiber.

Pitngy Bowes “6300" senes (Germany): xt Fax messages

A fax machine makes a sl copy by scanning graphical papes including imapes and fexd, and converts the
information into digital signals, transmilled va fast iber lines (o produce a paper copy of the graghics on the recesving
fax machine. The growth in the market was prompted in Asian region by the pictorial nature of their language.
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Telematic Fax sendice (Bedpium) bureswfax docurmenl BFEXT: senviced from 1 fan 1004 07 37 dec 7998 fnalionel = 31 auwg 2007
finternational). One page fax intermational sent (1758EF=4.33€) on 01.06.71994 from Andenne i Vienna (Austra),



MODEMS. DIALERS,
X. 25, MULTIPLEXERS,
DATA SECURITY Eic...

CALL MUXUM

The goal of 8 modem (constructed from modulaior and demodulator) is to (re)produce a signal containing data thal can
be transmilled fasl. Differant ransmigsion prolocols (shapes of packages sending a siream of bits) guarantees highear
speed, availability, secured and quantity of bytes. B L PR S

| Eingapwe 75¢

E}mmmn-
Far long distance communicatons applcations a satelite In 3

geostationary orbil appears the fastest way. Since 1964 hundreds of
communication satallites are in use worldwide.

Artwork (North Korea|: satelite, sateliis dish and man checking a terminal



4.3 Using modems and satellites. Modern communications

Satelliies were introduced where wires weren'! easy io
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A TILE Cobakit easy lransmission can be established served by radio
_""5""_" - _'_' waves over long distance without limils on capacity.
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Modern communicalions salelles provide a lechnology ]

to communication cables. They are the
ulimate salubion for mobile applications in transport area
such as; trucks, ships, planes or rockets, A cable is just

impractical or impossible.
e — T

LGRAM SERVICE CENTER
HDDLETOWN, VA 22645

PUSTAGE PAID BY SENDER
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MAILGRAM WaS TRAMSMITTED ELECTRONICALLY BY WESTERM UNION SATELLITE

WILFORD WAYSON
106 SIXTH AVE APT &
HEMOMINEE MI USESH

—_ — - FIREST RAKIL CEPARN TRUARASIN SEICH WA WEETAR,
FIRST DOMESTIC U 8§ SORMBMUNMICATICHNS SATELLITE,
GLPFTEMOER @ 1674

F L
A maligram is a lype of felegraphic massage which is ransmilied elecironically from the sendar ko a posl office and than printed and
detvired fo the recipiont wia posial means, vsually the mext day. In the Uniled Stateg, the Western Union Com-pany staed malgram
sEnien dn T80, This sarvice wia Satellite was infroduced i 1374 and slopped &35 of August 176, 2006



SRR AMMEIT WOMOIALE
pi COMBUSICATIONS

Francotyp “Ce/Cem” (Spain - 1972) Pabx of TTT company

Historically we may nol loeget the PABX (Private Aulomatic Branch eXchange). an
automatic telephone swilching system within a privale enlenprise. Sech devices were
used lo eslablish early lslephone nelworks and swilch digilal informabion among
computers and office devices.
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Local area network Hasfor Matmasior” (Gerrary) Lacal area network

A LAN (local area metwork) connects workstabons and personal computers and allows users fo share devicas, such
as laser printers and storage. Users can also execule programs any-where on the network and communicale with
athars by sanding e-mails or engaging chal sessions.
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4.4 From wire to wireless networks.

Wireless access, Wi-Fi Cloud and Blustooth

E

I.
| THE EIGHT WONDERS Huge dive =
OF BSHL. MEGHDOOT POST CARAD
I s, :
Tlohony ] miﬂ ﬁﬂ’h;J
Biteork
SurLices &
=
= sim
4 Meghdoot
statfonery
(Trnia)

While lines for lelephone are less in use due o mobile telephony, those lines are now in use for ISDN and DSL activity
that aflows the user 10 access the Intemet al home,
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Wi-Fi and mobile connectivity thru wireless access introduced internet access in the Cloud: baing “Cloud computing”
and sharing data and software provided by service providers,

Blugiooth iz a wireless technology

axchanging dala over shorl distances using shor- |
wavelength and allow mobiles to link easily.
Bluetooth is an invention of Ericsson Company and
gave it the name of a King called Blaland who lved
in the 10" century and united the Norc couninies.
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4.5 Wonderiand Internet, one big world! Invented by Bamers Lee

The cumrant global Inlemet was developad for the US Deparment of Defense as a — =
reply 1o the atomic threal of the T0s Tha goal was to build a global comemunication
natwork based on TCOPAP (Transmission Contral Prolocol [/ nlemel Prolocol) Bo
connect Tor nom-commercial wse.
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Barners Lee invented the WWW (Waorkd Wide Web) by using the HTTP (Hypartexi Transfer Protocol) client en server
vla the internel, The firsl successiul communication was in Christimas 1980 while he was working al CERM. The
language developed for this is called HTML {HyperText Markup Language) using hypertaxt and hyperlinks {link or
LIRL; Uniform Rasource Locator) for immediale access via displayable links.

Intermat bocame commearcial and caused a dmastic impect on cullure and ENE AR m“,i’
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‘Surfing the Intemel” 5 a common axpression, exploring e intemel by following one nfaresting ok after another,
usually withoiut a definlie objective or search sirategy




4.5 Wonderland Internet, one big worid!

s =t

Francolyp-FPostalia "EFS3000° (Nethoedands)  URL with text: visit our site on Internet Ar Trnbernat cold

The Internel, the wordwide web, became available everywhare in the world, bolh lhru  privabely
or company connectivity. It became popular due o the published information and adverfisaments againal payment,
the star of first commercial wse and need, in an essy way.
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comperable with the first commercial use against poyment on the irternet

Every country and global network groups gol their own et

axlension (iop-level domain like com). Py f

« ns on exception felevision channels wanted te howve their own
extension. they offered in 1998 the small country Tuvalu $50
millian For using the v extension until 2048
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4.5 Wonderland Internet, one big worid!
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Electranic mail (E-mail)

Thanks 1o [nlemed the world s fully
connecied o each olher by all kinds of

technalogy sn we can have the pleasure of

sending E-mail [(Blectronic mail) auloma-

lically, or much guicker is Instant Messaging Software that
aliows chatting and offers real-lime (online) text fransmission.
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Seahess V-Mall (LIS): Maval Conalruchion Battalions (C8) spam et

Bilions of massages are senl every day and
some Internel stang and symbols has been
infroduced like: BTW, kr, =), " &0 elc.. .
emofi's, slogan hashtags and shorlculs save
keysirokes for the sender.
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Spam was ollen misused 1o describe any canned meal product containing pork asting horrible, all-over and inevitable,
characleristics which led to its name being bormowed for unsolicited electronic messages, especially spam email.



4.5 Wonderland Internet, one big world! e-govemance, e-business and a-commerce
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The internet gives quite some wonderul possibilities io all of us such as; I Omie LI0R=
online shopping, e-business of e-commercs and all kinds of e-governance
igovemment online services),.

@ i e-buginess or e-commerce Sign

Today e-commence trading (shopping) is recognized for fis ability to allow business
o communicate and to form ransaction anytime and anyplace, where buyvers or
sellers rely on Inlemet-based technology,
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Bookia! (France) Philiiposte varsion. miscil (décound & cheii) Web Shop for stamps: texrt! Buy your stamps
and other products onkneg and receive it ot your pioce. Adoress! wew lopeste fr/timbres



If you wanted
to know what
hoppened to
wour relatives
It took oges
and it went by
postal mail.
Taday they
stay in touch
thru IrFernet
ard Social
HMetworks.

Billions of Intermel pages, millions of websiles and social media make il accessible and usaful for evarybody ...
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Social media are computer-mediated (ocls that allow users or companies o

create, share expariences, or exchange nformation, aboul interests, ideas, with
or wilhoul pictures or videos in virtual communities and nebworks.

... saarching information.

Birek pantial thown [Span)
Icons social media for
Twitter, YouTube and

Facebook
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