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Technologicka revoluce

e Poznatky,
* metody a
 technicke prostiedky.

Primyslova revoluce -- emancipace a
exponenciadlni uvolnéne sily lidskych sval.
Zmeéna struktury a fungovani spoleCnosti,
Zmena nazoru na svet.

Informacni revoluce -- emancipace a
exponencialni uvolnéni lidskeho mysSleni.



Faze prumyslovée revoluce

 Hromad¢&ni vynalezi (navenek se nic
ned¢je)

» Nastup revoluce probiha bez povsimnuti,
trva cca 100 let, po jejim skonCeni zméeny

OV,

jed

po.

1vnily celou spoleCnost (Zivot
notlivcu, rodiny, instituci, ekonomiku,

1tiku, vychovu, vzdélani, volny Cas,

odev, zpusoby porodu 1 pohibu.



Faze prumyslove revoluce - 2

e Chybély predstavy o tom, kam, jak rychle a
s jakym dopadem revoluce probéhne.
Pokusy o usmérnovani byly jen z nepatrne
cast1 uspeésne.

 Po revoluci nastava ustalena faze bez
radikalnéjSich zmén.

Nezamyslené dusledky.



Obtiznost pfedpoveédi ve védeckém a
technologickém rozvoji

* Roku 1937 ustanovil prezident Roosewelt komisi,
ktera méla radit americké vlade, kde ocekavat

VVVVVV

e Komise pominula antibiotika (Fleminguv objev
pochazel z roku 1928), biotechnologii
(Weizmannuv objev pochazel z roku 1904), fax
(patent byl vydan roku 1842), dopravu na bazi
proudovych letadel (1920), vodikové elektricke
clanky (1840), synchrotronove zateni (1898).



Co Rooseweltova komise v roce 1937
take pominula

e Jaderné Sté€peni a jaderna

energetika  Antibiotika
e Lasery  Proteinové inzenyrstvi
e Zobrazovani pomoci * Struktura DNA
magnetické rezonance  Farmaceutika
e Laserové disky, CD * Transplantace
« Opticka vlakna « Biotechnologie
« Elektronovéa mikroskopie » Geneticke identifikace
e Palivové ¢lanky e AntikoncepCni pilulky
« Magnetoresistence * Imunosupresiva
« Radar a sonar * Priony

o Tranzistor, intgrované obvody
e Internet



Informace

e Uchovavani informaci.

e Informace presahujici Zivotnost pameéti
jednotlivce.

e Akumulace poznatku, informacni exploze.
e Civilizace zalozena na akumulaci poznatkt
e Zpracovani informaci.



Uchovavani informaci

* Pismo (Mezopotamie, Egypt, Mohendzo-
Daro, Cina); rozvinut¢ uzivani jiz kolem
4. stol. pr.n.l.

e Médium pro zapis informace odlisné od
pam¢ti a ustni tradice (neuspesne africke
civilizace)

e Papyrus a papir.



Papyrus a pergamen

Papyrus a starovéka vzdélanost (Egypt)

Papyrus jako strategicky material (od
ptolemajské dynastie zakaz vyvozu)

Pergamen v Recku a Rim¢

(Prvni Sifrovaci metody zalozene na
navinuti prouzku pergamenu na hul a
zapsani zprdavy napric.)



Papir

Kolem roku 100 pt.n.l. vynalezen ¢inskym
ministrem orby Tsai-Lun (pfedtim zapis na
bambusové platky)

Objemova uspornost,

snadna manipulace,

spojovani do vétsich celku (knihy),
manipulace s malymi celky (stranky),
snadneé vyhledavani (listovani).



Papir

Sifeni vyroby papiru z Ciny:
Samarkand, Bagdad, 794

Jemen, Egypt, Palestina, severni Afrika
Pyrenejsky poloostrov (Maurové)

Cechy -- 1370 zaklada Karel 1V papirnu
v ASi (prvni papirna na sever od Alp).

Svycarsko 1411, Anglie 1494, Rusko 1576



Knihtisk

e Tisk v Ciné kolem roku 200 -- pozitivni text

v kameni vytlacen a obarven (vétSina
klasickych textu).

e Deskovy tisk od 7. stol., reprodukce textu
ve velkem (exploze tisku diky
administrativnimu a vzdélavacimu systemu

dynastie Song 960 - 1269).
e Knihy (z ¢inského ,,king*).

e Tisk skladanim z mensich bloku od r. 1040
(Bl Sheng).






Knihtisk

e V Evropé tisk z desek od 14. stol.
e Gutenberguv knihtisk od 1452

-

e Rozd¢leni textt cna (bukova pismena,

slitina kovu



Gutenberg

e Priprava liter (matice, slitina)




Gutenberg

o Tiskarsky lis, tiskarska ¢ern, nanaseni barvy
na formu; ndhrada za otirani a vtlacovani




Gutenberg




Gutenberg, 1452

42tadkova bible,

puvodné jen nastroj na odstranovani prace
piepisovaci,

1282 stran, dva dily,

20 pracovniku,

290 ruznych liter vCetné€ ligatur.



Knihtisk

V roce 1480 uz vyslo kolem 8000 titulu
s celkovym nakladem 1.6 milionu
exemplar.

Kniha se stala uzitkovym predmétem.
Obecny vzestup gramotnosti.

Rozsireni vzdélanosti obecné.



DalSi typy uchovavani informace

e Jacquardovy dérné Stitky na fizeni stroju
(1801).

e 1805 zacala revoluce
v tkalcovském prumyslu;

» 1812 uz existovalo jen
ve Francii 11 tisic

stroju. AWRAON, | -
e Pouziti binarniho . %

informace . e
e 1811 luddité nici stroje.




Abacus (Babylon 3000 pi.n.l., Cina)
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Abacus (Cma)




Zpracovani informace

e Algoritmy vypoctu pomoci abakusu
(R/W pamét’ pro pomoc pi1 vypoctech)
« John Napier (1550 - 1617): Napier Bones




Stroj z Antikythery

Nalez soucastek strojku s bronzovymi
ozubenymi koleCky roku 1901 ve vraku lodi
u Antikythery (pravdépodobné plujici

Z ostrova Rhodos)

Pochazi z obdobi cca 50-100 pt. n. 1.

Zartizeni, které dalSich vice nez tisic let
nemélo obdoby

30-37 ozubenych kol, Hipparchova teorie
obc¢hu M¢ésice kolem Zem¢

Polohy M¢sice a nékterych planet

Jednodussi zafizeni tohoto druhu mohly
existovat v Bagdadu kolem roku 900 pf. n. 1.

Technologicka znalost tohoto druhu byla na
cca tisic let zapomenuta

rekonstrukce


Presenter
Presentation Notes
http://www.nature.com/nature/journal/v444/n7119/abs/nature05357.html

The instrument, the Antikythera Mechanism, sometimes called the world’s first computer, has now been examined with the latest in high-resolution imaging systems and three-dimensional X-ray tomography. A team of British, Greek and American researchers deciphered inscriptions and reconstructed the gear functions, revealing “an unexpected degree of technical sophistication for the period,” it said.
The researchers, led by the mathematician and filmmaker Tony Freeth and the astronomer Mike G. Edmunds, both of the University of Cardiff, Wales, are reporting their results today in the journal Nature.
They said their findings showed that the inscriptions related to lunar-solar motions, and the gears were a representation of the irregularities of the Moon’s orbital course, as theorized by the astronomer Hipparchos. They established the date of the mechanism at 150-100 B.C.
The Roman ship carrying the artifacts sank off the island of Antikythera about 65 B.C. Some evidence suggests it had sailed from Rhodes. The researchers said that Hipparchos, who lived on Rhodes, might have had a hand in designing the device.
In another Nature article, a scholar not involved in the research, François Charette of the University of Munich museum, in Germany, said the new interpretation of the mechanism “is highly seductive and convincing in all of its details.” It is not the last word, he said, “but it does provide a new standard, and a wealth of fresh data, for future research.”
Technology historians say the instrument is technically more complex than any known for at least a millennium afterward. Earlier examinations of the instrument, mainly in the 1970s by Derek J. de Solla Price, a Yale historian who died in 1983, led to similar findings, but they were generally disputed or ignored.
The hand-operated mechanism, presumably used in preparing calendars for planting and harvesting and fixing religious festivals, had at least 30, possibly 37, hand-cut bronze gear-wheels, the researchers said. A pin-and-slot device connecting two gear-wheels induced variations in the representation of lunar motions according to the Hipparchos model of the Moon’s elliptical orbit around Earth.
The numbers of teeth in the gears dictated the functions of the mechanism. The 53-tooth count of certain gears, the team said, was “powerful confirmation of our proposed model of Hipparchos’ lunar theory.” The detailed imaging revealed more than twice the inscriptions recognized earlier. Some of these appeared to relate to planetary and lunar motions. Perhaps, the team said, the mechanism also had gearings to predict the positions of known planets.
Dr. Charette noted that more than 1,000 years elapsed before instruments of such complexity are known to have re-emerged. A few artifacts and some Arabic texts suggest that simpler geared calendrical devices had existed, particularly in Baghdad around A.D. 900.
It seems clear, he said, that “much of the mind-boggling technological sophistication available in some parts of the Hellenistic and Greco-Roman world was simply not transmitted further.” 
“The gear-wheel, in this case,” he added, “had to be reinvented.” 


Stroj z Antikythery

RTG obrézek.stroje
é

Schéma stroje”
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http://en.wikipedia.org/wiki/Antikythera_mechanism
http://www.giant.net.au/users/rupert/kythera/kythera3.htm


Zpracovani informace

 J. Napier: logaritmy
o \W. Oughtred: logaritmicke pravitko (1632)

* Po roce 1600 nastava podstatny zlom
ve védeckych metodach diky G. Galiletmu
a pouziti matematiky a fyziky



W. Schickard (1592 - 1632)




W. Schickard (1592 - 1632)
e Tubigen

e sCitani, od¢itani a poloautomatické nasobeni
a déleni

e jediny exemplar, ktery se nedochoval
e nacrty nalezeny r. 1957 v dopise Keplerovi




Blaise Pascal (1623 - 1662)




Blaise Pascal (1623 - 1662)

syn danoveho kontrolora;
navrhl 50 modelu kalkulacek;
koneCny model z r.1645;
uspesne ziskany patent;

komerCni vyroba; model Pascaline na trhu .
1652.



Pascaline

e gscitacka;
e nasobeni a délenim opakovanym sCitanim
resp. odcitani;

®* v

e l1dSti poctari se ukazali jako levné;si.

O 00 O O

A




o Pascal: ,,Aritmeticky stroj vykonava
cinnosti, které se mysli priblizuji vice, nez
jakakoli Cinnost ostatnich Zivocichu.*



Gottfried Wilhelm Leibnitz
1646 - 1716




Gottfried Wilhelm Leibnitz

* Vroce 1671 pridava k Pascalovu navrhu

pridavné koleCko na nasobeni (pouzivano az
do 19. stol.)

« model z roku 1694 vyroben pro cara Petra I,
e jako diplomaticky dar na Cinsky dvur.




G. W. Leibnitz

o ,,Obecna metoda, jiz bude mozné vsechny
pravdy, na ktere prijde rozum, prevest
na néjaky typ vypoctu.”

e zakodovani informaci o svéte

o . .Privzniku sporu mezi filosofy budou
napriste zcela zbytecne jejich védecke
debaty tak, jako je zbytecna pre mezi dvéma
poctari. Bude stacit vzit pero, usednout
k pocitacimu stroji, a 7ici druh druhu. ,, Tak
si to spocitejme!"



Thomas de Colmar

e 1820: Thomasuv Arithmometr




Charles Babbage (1791 - 1871)

e Profesor matematiky na Newtonove¢ stolci.

e Jeden ze zakladatelu ,,Analytical Society*
pro prosazeni Leibnitzovo a ne Newtonovo
znaceni v diferencialnim a integralnim
poctu.

* Napsal 80 praci v matematice, fyzice,
astronomii, geologii, ekonomii, statistice,
politice a teologii.



Charles Babbage (1791-1871)




Charles Babbage

Potieba navigacnich tabulek poloh M¢sice.
1822 Difference Engine pro tabelaci
polynomu 6. stupné s tiskem na papir;
cilem ne nahrazeni poctaru, ale zkvalitnéni
prace;

1833 projekt kon¢i pro nedostatek penéz.

Svédsky pravnik a prekladatel (Bocaccio,
Scott, Shakespeare) rekonstruoval
Differential Engine r.1954.



Difference Engine v. 1
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Babbageuv Difference Engine

e Technologii roku 1833 bylo nemozne
docilit potfebnou stabilitu stroje a docilit

presnost a synchronizaci ozubenych
koleCek.

o Casté modifikace plant, obtizna spoluprace

e Mala rychlost nemohla vypocCty prevratné
zmenit,

e Realizovan jen prototyp na vypocet
polynomu Sestého stupné.



Babbageuv Analytical Engine

1837 - myslenka univerzalniho pocitaciho stroje

Analytical Engine:
- vstup/vystup na dérnych Stitcich;
- pamét’ ze 100 ozubenych kol;
- aritmeticka jednotka (,,mlyn®)
z ozubenych kol a prevodu;
- prevod udaju z paméti do mlyna (,,fetéz* -
predchudce sbérnice)
Rucni pohon, ivahy o parnim. (,,I wish to God
these calculations had been executed by steam* —
dopis Hershelovi z r. 1931)

Posudek britske viady: ,,We do not consider that
the possibilities of its misuse are any serious
drawback to its use or value.”



B R R L AR ERREREEEEEE

f ﬂ_.__‘d._rk_._r_rp_._r_r__._r_rm_._fﬁ _.hr —_ﬁ. h. 4

e i stely
O

L JH.

T _.%._‘_.,_. ,

i, e

Differential Engine v.2
v Kensington Museum
Il



Differential Engine v.2
v Kensington Museum
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Lady Ada Augusta King
of Lovelace (1815-1852)

e Prikaz cyklu;

e principialni moznosti
stroje (transformace vs.
tvorba novych objektn);

e VyStup programu pro tento
stroj samotny (pfipravovat
a dérovat vlastni

programy).




Lady Ada Augusta King
of Lovelace

e Poznamky z roky 1842 ,,Notes on Menebrae*
A — srovnani DE a AE, schopnost AE provadét symbolicke vypocty

B — popis prace paméti

C — podrobny popis iteraci

D — abstraktni struktura AE

E — vSestrannost pouziti AE

F — mozne aplikace

G — popis vypoctu Bernoulliho Cisel

*Odmitani konceptu umeélé inteligence (AE
nemuze nic vytvorit, pouze muze délat ukoly, u

nichz vime, jak jejich realizaci prikazat).



Herman Hollerith (1860 - 1920)

V roce 1888 vyviji reprezentaci dat na
dérnych Stitcich.

Potize se s¢itanim lidu v USA z roku 1880,
kdy jesté do r. 1887 nebyla data zpracovana.
Pomoci dérnosStitkovych stroju bylo sCitani
v roce 1890 zpracovano za 6 meésicu.

Zalozena Tabulating machines Corporation
a pozd¢j1 prejmenovana na IBM.



Sc¢itani lidu 1890 na titulni strané
Scientific American




Herman Hollerith




Dérnostitkove stroje

* Vypocet novych astronomickych tabulek
v r. 1928.

e Vroce 1933 ziizuje IBM nové Thomas J.
Watson Astronomical Computing Bureau.



Vannevar Bush

e 1945 — Memex jako
konceptualni stroj pro
uschovu velkého
mnozstvi informaci se
schopnosti uchovavat
cesty k datum, vazby,
obrazky, atd.
(hyperlinks)

e Clanek ,,As we may
think®, ¢erven 1945



Presenter
Presentation Notes
Wholly new forms of encyclopedias will appear, ready-made with a mesh of associative trails running through them, ready to be dropped into the memex and there amplified. The lawyer has at his touch the associated opinions and decisions of his whole experience, and of the experience of friends and authorities. The patent attorney has on call the millions of issued patents, with familiar trails to every point of his client's interest. The physician, puzzled by its patient's reactions, strikes the trail established in studying an earlier similar case, and runs rapidly through analogous case histories, with side references to the classics for the pertinent anatomy and histology. The chemist, struggling with the synthesis of an organic compound, has all the chemical literature before him in his laboratory, with trails following the analogies of compounds, and side trails to their physical and chemical behavior... 
Vannevar Bush - As We May Think - The Atlantic Monthly, July 1945


Vannevar Bush

 Diferencialni analyzator na mechanickém
zakladé




John Vincent Atanasoff (1903 - 1995)

- - kN e -




.

ABC - Atanasoff-Berry Computer

lowa State University, 1939:
elektronicky digitalni pocitaC s binarni aritmetikou
(cca 330 kg, 300 elektronek, 1600 m drati, 15 operaci za sekundu;
umistén ve sklepe katedry fy21ky, rozebran kdyz tam potrebovah



Presenter
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The final product was the size of a desk, weighed 700 pounds, had over 300 vacuum tubes, and contained a mile of wire. It could calculate about one operation every 15 seconds, today a computer can calculate 150 billion operations in 15 seconds. Too large to go anywhere, it remained in the basement of the physics department. The war effort prevented John Atanasoff from finishing the patent process and doing any further work on the computer. When they needed storage space in the physics building, they dismantled the Atanasoff-Berry Computer. 


Konrad Zuse (1910- )

e 1938: elektromechanicky binarni pocitaC Z1;

e 1940: Z2 jako zdokonalena verze Z1 na bazi
telefonnich rele.

Rekonstruovany
pocitac Z1




Konrad Zuse (1910- )

e 1941 v Berlin€ sestrojen Z3 fizeny
linearnim programem; 2600 rele, pouzival
se pro balistickeé vypocty drah raket V-1,2.

e /1 - 73 zniCeny v r. 1944 pii bombardovani
Berlina.

e 73 m¢&l v roce 1941 binarni Cisla
s pohyblivou ¢arkou

o Z4 s 32bitovym slovem a mechanickou
paméti (1024 slov) vyvezen 1945
do Svycarska, kde se pouzival
na ETH Zurich dor. 1955.



Konrad Zuse (1910-1995)

-V roce 1940 navrhli s H. Schreyerem
superrychly pocitac¢ na deSifrovani zprav.
Doba jednoho roku na postaveni tehdy
Hitlerovi pripadla zbytecné dlouha...

 1946: jazyk Plankalkul obsahujici pole,

indexace, zdznamy a prifazovaci prikaz

e v Plankalktlu napsan prvni program hrajici

sachy



Bletchley team a elektronicky
kryptograficky pocitaC Colossus

e 1943 v tayjném projektu za ucasti Alana
Turinga (1912-1954) realizovana serie
kryptografickych pocitaCu na rozlusténi
némeckeho kodu Enigma

» Colossus - elektron-
kovy pocitac (2000
elektronek)







Turingova Enigma 3 Wheel Bomb
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Colossus Bletchley park 1943




Colossus - rekonstrukce




Colossus rekonstrukce




Harvard Mark | -- 1943 - 1944

Howard M. Aiken inspirovan Babbageovymi
pracemi ziskal pro projekt pocitaCe za milion
dolaru T. Watsona z IBM

elektromagneticky pocita¢ 15m dlouhy
72 registru pro 23bitova Cisla,
60 registru pro konstanty

Prvni verze z laboratoii IBM bez podminén¢ho
prikazu, verze z Harvardu jiz ho méla.



Harvard Mark | -- 1943 - 1944
ASCC - Automated Sequence Controlled Calculator




SSEC (Selective Sequence Electronic Calculator)




ENIAC -- 1943 - 1947

Moore School of Electrical Engineering,
Philadelphia;

J.W.Mauchly a J.P.Eckert

18 000 elektronek chlazenych
dvéma vrtulemi a leteckymi

motory
70 000 odporu
10 000 kondenzatoru

30m x 3m x 3m: vaha 30 tun,
spotieba 140kW

5 000 scitani za sekundu




ENIAC -- 1943 - 1947

e John von Neumann navrhl v roce 1947
,;operacni systém* (zapamatované jednoducheé

programy)
e Navrh pocitaCe EDVAC na zpozd'ovacich
linkach -- 100nasobné zrychleni -- a dale:
- binarni aritmetika,
- sekvencCni zpracovani instrukci,
- velka spoleCna pamét pro Cisla 1 instrukce.
e Tento navrh se stal zakladem architektury
pozd¢jsich pocitacu.



ENIAC -- 1946
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ENIAC -- 1946
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Patent na samocCinny pocitac

* V roce 1973 soud zrusil patent Eckerta a
Machlyho z ENIACu,

e uznal autorstvi J. V. Atanasoffovi.
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