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A SCIENTIST OF THE FUTURE RECORDS EXPERIMENTS WITH A TINY CAMERA FITTED WITH UNIVERSAL-FOCUS LENS. THE SMALL SQUARE IN THE EYEGLASS AT THE LEFT SIGHTS THE OBJECT

AS WE MAY THINK

A TOP U.S. SCIENTIST FORESEES A POSSIBLE FUTURE WORLD
IN WHICH MAN-MADE MACHINES WILL START TO THINK

by VANNEVAR BUSH
DIRECTOR OF THE OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT
Condensed from the Atlantic Monthly, July 1945

it has been 2 war in which all have had

their old professional competition in the de-

have shared greadly and learned much. It has been

exhilarating to work in effective partncrship. What are the scicnrists to do

gists, and parviculasly for the medical scientists, there can be

licele indecision, for theit war work has hardly required them to leave the old

ths. Many indeed have b to carry on their war research in cheir

me laboratories. Their obje: remain much the same.

» have been thrown mose violeatly off stride, who

g of strange destructive gadgets,

who have had to devise new methods for their unanticipated assignmeats.

They have done their part on the devices that made it possible to turm back

th ked in combined effort with the physicists of our

n chemsclves the stir of achievement. They have

been part of 2 great tcam. Now onc asks where they will find objectives
worth!

. . .

growing mountain of rescarch. Bur there is increased cvideace
thiat we acc being bogged down coday as specialization extends. The investi
gator is staggered by the findings and conclusions of thousands of other work
ers—conclusions which he cannot find time to grasp, much less to remember,
25 they appear, Yet specialization becomes increasingly necessary for pr

ress, and the effort to bridge between disciplines is correspondingly super-
cial.

Professionally our methods of transmitting and reviewing the resules of
rescarch are generations old and by now are totally inadequate for their pur-
c. If the aggregate time spent in writing scholarly works and in readi
them could be evaluated, che racio between these amounts of time migh
well be startling. Those who conscientiously attempe to keep abreast of cur
rent thoughr, even in restricted fields, by close and continuous reading might

well shy away from an <xamination calcalated w muich of the pre-

Wenel’é conierit of phe Taws OF prnkéics veas. 19a¢ £0/fhe world foc 2 et
eration because his publication did not reach the fow who were capable
of grasping and cxtending it. This sore of catastrophe is undoubredly being
repeated all abour us s wuly significant atcainments become lost in the mass
of the inconscquential

Publication has been cxtended far beyond our presenc ability o make real
usc of the record. The summation of human cxpericnce is being cxpanded at
a prodigious rate, and the means we usc for threading through the con:
quenc maze to the momentarily important item is the same as was used in

ged ships.

Bur there arc signs of a change as new and powerful inscrumentalities

come inco use. Photocells capable of secing things in 2
photography which can record what is scen or cven what is nor,

thermionic tubes capable of controlling porent forces under the guidance of
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Kontext clanku

1945 — konec 2. svétové valky, clanek As We May Think
1965 — email

1969 — zprovoznéna sitt ARPANET se 4 uzly

1971 — FTP (1985 - soucasna specifikace)

1983 — DNS (pteklad domén)

1989 — World Wide Web

1996 — Google, Seznam.cz

2004 — Facebook

2005 — Youtube



Zakladni myslenka védeckého vyzkumu

e véda pfinesla lidem mnoho uzitecnych véci (jidlo, obydli, saty, 1éky, ...)

e umoznila uchovavat myslenky pro dalsi generace

e vyzkum jde stale kuptedu a je ho vice a vice = obtizn¢ se hledaji vSechny
myslenky tykajici se naseho vyzkumu

e uzitecné zdznamy musi byt stale rozsifovany, ukldddny a pfezkoumévany

e nové materidly — mikrofilm (obrovské zmenseni: kniha ve velikosti
krabi¢ky zapalek)

e maly fotoaparat velikosti ofechu umistény na hlavé (~Go Pro), s
nahledem ve skle bryli (~Google glasses)






Zpusoby tvoreni zdznamu

v soucasné dobé¢ (1945) tuzka a papir nebo psaci stroj — korektury — sazba —
tisk
o zlepseni by mohlo byt misto psani diktovat (~soudci)
Voder - syntéza teci, Vocoder - opacny postup (~Google a ostatni)
védec budoucnosti:

o volné se pohybuje po laboratofi, fotografuje, déld si hlasovy zdznam (v terénu rddiem)
o vecer prochazi své poznamky, namlouva komentar, vSe si prohlizi a prehrava
tviirci mysleni vs. opakujici se myslenkové pochody
pfenechani opakujicich se myslenek strojim — slozité — dérné stitky —
elektrické stroje ovladané kontrolni kartou nebo filmem (rychlé aritmetické
operace, ukladani znovu zpracovatelnych vysledki)
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Pouziti stroju pfi opakovatelnych procesech

strojim by $li pfenechat i jiné opakujici se procesy nez jen
aritmetické

prozatim malo penéz - jen specializované stroje (feseni dif. rovnic,
harmonicky syntetizator - pfiliv a odliv)

srovnani pokroku od abacusu k tcetnim strojim a pfirovnani k
obdobnému pokroku k aritmetickym strojim budoucnosti

stroj musi byt univerzalni, aby jej "obycCejny" matematik zvladal
ovlddat stejn¢ sebejisté, jako svoje auto = teprve potom dojde k
pokrokiim v chemii, biologii a primyslu
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Vyhledavani informaci

mnoho informaci, védec nemuze udrzet krok s novym vyvojem (kamenné
kladivko v rukou moderniho truhlare)
existuji aplikace kde vyhleddvani stroji funguje
o fteditel tovarny hledd mezi zaméstnanci pouze ty z Tretonu mluvici Spanélsky
o porovnani otiskll prsti — pfili§ pomalé — az 1000 krat rychleji diky mikrofilmim
o telefonni ustfedny: podle ¢isla spoji linku — relativné rychlé — zrychleni pomoci
elektronek — velmi drahé — hlavni myslenka pouzitelnd jinde

obchod: pouziti dérnych stitkd pro prodej, piipocitani slevy a vytisknuti
uctenky — pouziti elektronek = urychleni (pouziti magnetickych nebo
projekénich karet)

celé by to jiz nyni (1945) $lo pouzit v mnoha ohledech
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Memex

e jadro vyhleddvani neni ani tak v rychlosti, jako spisSe v nasi neschopnosti
vyhleddvani, zplisobené umélou indexaci (ISBN, ...)

e lidska mysl funguje na zakladé¢ asociaci — rychlost mozku asi
nepfekondme

e mizZeme ji ale pfekonat v trvalosti = MEMEX

moznost ulozeni vSech svych knih, zdznamt a diskuzi — rozsifeni vlastni pameéti
zdroj materialti mikrofilm — madlo mista — zbytek bude ovladaci mechanizmus

materidly budou proddvany na mikrofilmu, ktery ptijde piimo vlozit do memexu
2 zobrazovaci desky, deska pro poznamky, tlacitka a packy pro ovladani

O O O O
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Mernex #OO
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Memex

e zakladni rys memexu je asociativni spojovani a budovani cest

o piiklad:

O

(@)
(@)
(@)

@)

majite]l memexu se zajima o luky a sipy

zacne v encyklopedii a nalezne povrchi ¢lanek - necha si jej zobrazeny a hleda dale

poté nalezne v historii dalsi relevantni zminku a tyto dvé spoji — pokracuje v budovani cest
obcas vlozi vlastni komentar a to bud’ do hlavni cesty nebo ud¢ld odbocku k uréitému bodu

kdyz zjisti, ze elestické vlastnosti materalti méli co do¢inéni s vlastnostmi luku, udéla novou vétev

(odbocku), ktera vede ptes ucebnice elasticity az k fyzikalnim tabulkam
také mize vlozit novou stranku se svou vlastni analyzou — tvoii vlastni cestu bludistém informaci
o n¢kolik let pozdé&ji vede diskuzi se svym kolegou

zadanim jednoho kédu vyvola svou sbirku a pomoci paky prochazi vSechny své odkazy a odbocen,

které jsou pro jejich diskuzi relevantni
celou svoji "sbirku" kolegovi vyfoti (vytiskne) na mikrofilm, aby si ji mohl vlozit do svého memexu
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s v
Zaver
® objevi se zcela nové typy encyklopedit
e pravnici budou mit vSechna souvisejici rozhodnuti a stanoviska, sva i svych kolegt
e lékat, zmateny pacientovymi symptomy, muize rychle projit pres odkazy s
podobnou anamnézou a najit feSent
e chemik, zdpasici se syntézou organické slouceniny, m4 k dispozici ve své
laboratofi vSechny knihy o chemii s propojenimi analogickych sloucenin a
riznymi odboc¢kami na jejich fyzické a chemické vlastnosti
e vznikne zcela nova profese hledaci cest, ktefi z radosti budou vytvaret stezky
e véda takto muze zavést princip, kdy lidé budou vytvaret, ukladat a ¢ist svoje
zkuSenosti
e diskuze nad tim, kam az to muze ¢lovek diky védé dotahnout

17



O u ’ \"4
Muj zaver
e velmi pfesnd prfedpovéd’ budoucnosti — s ohledem na dostupné

technologie

e tézko se Cte
o hodné novych-starych slov
o rlizna zamysleni
o dost filozofické a zaroven pfiilis detailn{
® celd prace + podptrné materidly k dispozici na Githubu:
o https://github.com/tondal3/zcu.kiv.zim/tree/master/AsWeMayThink
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https://github.com/tonda13/zcu.kiv.zim/tree/master/AsWeMayThink
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Dekuji za pozornost
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