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Od Alefa k Internetu
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Velky statnik a vynalezce Benjamin Franklin (1706-1790) jednou definoval ¢loveka jako ,,zvite,
které vyrabi nastroje”. Kdyby byl dodal ,s predvidavosti, byl by popsal ¢lovéka jako
technologa, a pokud by byl fekl , ktery si pfedstavuje nastroje*, byl by vhodn¢ popsal ¢loveka
vizionare, zvéstovatele, ktery riznymi zplsoby piedpovi budouci technické objevy.

Jak bylo ukazano na piikladu 20. stoleti, charakter a zaméry vizionaft se vyvijely s ¢asem.
Prvnim dilezitym prilomem stoleti bylo zhmotnéni Iétajiciho stroje vroce 1903,
dlouhotrvajiciho snu lidstva pfedpovézeného umélcem, inzenyrem a védcem Leonardem da
Vincim (1452-1519), ktery o pul tisicileti dfive navrhl kfidelnik s mavajicimi k#idly aby
napodobil mechaniku ptaciho letu.

Vizionati dal$ich dulezitych technologickych objevii 20. stoleti byli, obecné vzato, autoii dél
fikce, kteti se uchylili k védé a vyvozenim mozné technologie pfedpovédeli ve svych dilech
plné fikce to, co se pozdégji stalo realitou. NejreprezentativnéjSimi ze vSech jsou H.G. Wells
(1866-1946), ktery ve svém scifi romanu z roku 1914, Osvobozeny svét, predpoveédél nuklearni
fetézovou reakci, a Jules Verne (1828-1905), ktery ve své knize Cesta na Mésic v roce 1865
popsal to, co se stalo v roce 1969 ,,jednim malym krokem pro ¢lovéka, ale obrovskym krokem
pro lidstvo*.

Karel Capek (1890-1938) odhadnutim technologie, i kdyz skeptickym zptisobem, piedstavil
vroce 1921 ve své hie ,,R.U.R.“ (Rossumovi univerzalni roboti) mechanického ,robota“.
Oznaceni ,,robot* vytvoril se svym bratrem Josefem pro jakékoli mechanické zatizeni schopné
automaticky vykonavat rutinni praci. Capkiv robot byl mechanickou verzi Golema, figury
z blata ozivené kombinaci pismen, ktera tvotila posvatné slovo. Inspiraci pro argentinsko-Ceské
bienale ,,e-Golems* nebo ,elektroni¢ti Golemové™ je pravé metafora Golema, proslaveného
rabim Loewem v 16. stoleti a znovu oziveného vroce 1958 v basni Jorge Luise Borgese
,,golem*.
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argentinskym spisovatelem, ktery, piestoze nemél ponéti o technologii, byl svédkem zhmotnéni
observatofe své povidky Alef zroku 1945 v podobé Internetu, vrcholného prilomu v oblasti
technologie 20. stoleti.

Neni bez zajimavosti, ze jiny argentinsky spisovatel, Julio Cortazar (1914-1984), ptredpovédél
ve svém romanu z roku 1963 Nebe, peklo, rdj néco, cemu se dnes fika hypertext a co krome
toho, Ze umozinuje piistup k Internetu, umoziuje také hyperfikci, novy literarni smér také
predeslany Borgesem v jeho povidce Zahrada cest, které se vetvi zroku 1941. Neméné
zajimava je perspektiva nabizejici se spojenim hypertextu, hyperfikce a Internetu — a jeho
sesterskych technologii — a umoznujici novy zptisob mysleni, ktery je bliz§i vzoru lidské mysli a
proto také vykonngjsi a efektivnéjsi.

Alef a Internet — obrovsky krok?

., Na okamzik se odmlicel a potom mi bezbarvym, neosobnim hlasem, jakého obvykle pouzivame,
chceme-li se s necim sverit, sdelil, ze ten dim je pro ného nezbytny, ma-li dokoncit svou
basnickou skladbu. V jednom kouté ve sklepé je totiz Alef. Alef je pry bod v prostoru zahrnujict
vSechny ostatni body... Miij zrak vnimal vSechno soucasné. Popisovat to budu postupné, protoze



takova je lidska rec... videl jsem rozborené bludisté (byl to Londyn)... vidél jsem exemplar
prvatho anglického prekladu Plinia od Philemona Hollanda... vidél jsem persky astrolab... videl
jsem v Alefu zemi a na zemi opéet Alef a v Alefu zemi... ,,Musis byt uz cely zpitomély z toho, jak
strkas nos tam, kam té nikdo nezval, ** Fekl nenavideny a bodry hlas... ,, Tak co, Borgesi? To je,
panecku, observator!“... V ndahléem Seru se mi podarilo vstat a vykoktat: , Observator, ano,
observator. *“ (Jorge Luis Borges, El Aleph, poprvé vydano v Buenos Aires v roce 1945, Cesky
ptreklad Kamil Uhlit 1969).

Observatoi v buenosaireské ulici Garay byla tak skvéla, ze vSem véetné svého tvlirce ptipadala
nerealizovatelna. ,,Kdyz jsem byl v Madridu — vzpominal Borges v roce 1984 — se m¢ n¢kdo
(n&jaky novinar) zeptal, jestli jsem vidél Alefa. Ohromilo mé to. Ten novinaf, ktery nebyl pfilis
bystry, mi fekl: ,,A jakto, Ze ndm davate ulici a ¢islo?* No, ekl jsem, co je tak t€¢zkého na tom,
fict jméno ulice a Cislo? Tak se na m¢ podival a fekl: ,,Aha, chcete fict, Ze jste to nevidél.
Okamzit¢ mnou pohrdl, dosel k zavéru, ze jsem podvodnik, pouhy spisovatel.“ (Borges a
Ferrari, En Didlogo, Buenos Aires, 1985).

Borges zemfel 14. 6. 1986. Prilis§ brzy na to, aby se dalo konstatovat, Ze fantasticka observatof,
kterou vymyslel, se jiz ménila v realitu. Ve virtualni realitu, kterd umozituje pozorovat sveét
informaci a poznani z jakéhokoli mista na planeté, kde existuje telefonni pfipojeni a pocitac.
Spojeni, které jiz muze byt bezdratové a pocitaé, ktery lze ulozit do malinkého mobilniho
telefonu.

Vsechno zacalo 20. fijna 1969, kdy skupina studentti z Kalifornské univerzity v Los Angeles
(UCLA) vedena Dr. Leonardem Kleinrockem, dosahla toho, Ze si dva pocitace spojené pies
telefonni linku vyménovaly vzkazy za vyuziti techniky ,,zamény balickt“, ktera spociva
v rozdéleni zpravy do Casti, jez samostatné cestuji nejvyhodnéjsi cestou, a kdyz se setkaji
v cilovém bodé€ znovu vytvoii cely ptivodni vzkaz. Pokud je to nutné, poskozené nebo ztracené
¢asti vzkazu se pak posilaji znovu.

Sit’ pocatecniho experimentu, kterou tvoiil jeden pocita¢é UCLA a jeden na Stanfordu,
vzdalenych zhruba 500 kilometrii od sebe, se brzy rozrostla do dalSich vyzkumnych center,
ktera ptidala vlastni vnitini site, a tak vznikla sit’ siti nazvana Internet — ARPANet. Internet se
jmenovala, protoZe sestavala ze vzajemné propojenych siti (inferconnected networks), a
ARPANet odkazovalo na Advanced Research Projects Agency, jez byla zastfeSujici organizaci
celého projektu.

Kdyz se ze sité¢ oddelila cast vénovana obrané — nazvana MilNet — , civilni ¢ast pokracovala
v ¢innosti pod zastitou Narodni nadace pro védu.V roce 1993 piijala civilni sit’ ndzev Internet a
v roce 1994 se nekolik telefonnich spolecnosti (hlavné AT&T a CMI) pustilo do komeréniho
vyuziti vlastnich pateti. Nakonec, v roce 1995, s nastupem velkych poskytovateli servert (jako
napi. AOL a Compuserve) se Internet zacal ménit v opravdu skvélou observatoi. Obdivuhodnou
jednak pro riznorodost a velikost svého obsahu a dale proto, Ze tento obsah ziistava na dosah na
kterémkoli misté na svéte.

Jedna véc je samoziejmé disponovat uzasnou observatoii a druhd véc je moci zkoumat jeji
obsah aniz by se ¢lovék zblaznil z takové zvédavosti. V observatoii z ulice Garay byl obsah
vzdy zdrcujici, jelikoz Borges se odvazil vlozit cely vesmir do jedné sféry velikosti lidského
oka. Obsah Internetu, ackoli virtudlni a rozdéleny, celil riziku, Ze omami kazdého, kdo se ho
odvazi prozkoumat, stejné¢ jako to dokazal Alef. To se nastésti nestalo diky nastroji, ktery
umoziuje preskakovat z jedné stranky do druhé stejné¢ snadno jako Cortazar umoziuje svym
¢tenaitim zvolit si potadi stranek pfi cetbé jeho knihy Nebe, peklo, rdj.

Hypertext a Web

Jakkoli neuvéfitelné to vypada, nastroj, ktery udélal z prozkoumavani Internetu détskou hru, je
zalozen na napadu Julia Cortazara, (1914-1984), dalsiho argentinského spisovatele, ktery ve
svém romanu Rayuela z roku 1963, v Ceském piekladu Nebe, peklo, rdj, umoziuje kazdému



¢tenari volit vlastni sekvenci Cteni, stejné jako dnes funguje fazeni v hypertextu: elektronicky
text poruSuje tradi¢ni linearnost tisténého textu.

Tim Berners-Lee, specialista na vypocetni techniku v ramci CERNu (Evropska rada nuklearniho
vyzkumu, Zeneva, Svycarsko), vytvoiil v roce 1983 globélni hyperlink na bazi hypertextu, ktery
umoziuje zachytit a zobrazit dokumenty mimo hranice geografického umisténi. Tato technika,
ktera byla zafazena do sit¢ vroce 1989, dnes umoznuje navigovat pies Internet se stejnou
lehkosti jako hrat hru.

Vysledkem je tak observatof, ktera je v mnoha ohledech stejné fantasticka jako Alef, ale jeji
zkoumani je mnohem snazsi . Tato uZzivatelsky ptatelska replika observatofe z ulice Garay se
nazyva World Wide Web, nebo prosté Web: miliardy webovych stranek s tisici dalSimi, které se
kazdou hodinu ptidavaji a mohou se snadno shromazdit s hyperlinky vynalezenymi Bernersem
Lee a které okamzit¢ cestuji po globalni siti iniciované Leonardem Kleinrockem .

Hyperfikce

»Dospél jsem knevypovéditelnému stfedu svého vypravéni a zacindm propadat
spisovatelskému zoufalstvi... Mij zrak vnimal vSechno soucasné€. Popisovat to budu postupné,
protoze takova je lidska fe¢.” Ted se dostdvam k jadru svého piib¢hu, k néCemu, co nemohu
popsat. Zde za¢ina mé zoufalstvi spisovatele...Vid¢€l jsem to vSechno najednou, ale popisu to
postupné, protoze tak funguje kazdy jazyk . [Jorge Luis Borges, A/ef].

Tradi¢ni text, ktery se v zapadnich jazycich sklada z fonetickych symbold, je nutné stejné
linearni jako cas, alespon pro obycejného pozorovatele. Nicméné, lidskd mysl, jiz je nakonec
text adresovan, pracuje zptisobem, ktery ma k linedrnimu velmi daleko. Ve snaze prekonat tuto
nesrovnalost se Borges casto uchyloval k odbockdm podobnym tém, které se nabizeji v
hypertextu, a k popisiim podobajicim se tém, jez nabizi hyperfikce, fikce napsana v hypertextu,
ktery umoznuje mnohonasobné a simultanni zapletky.

,Vsechny Borgesovy texty predpoklddaji urcitou transparentnost a existenci pfipojeného a
propojeného textu” [R. Monegal, Borges, Seuil, Paris, 1970]. ,, V kazdé krasné literatute, kdyz
je Clovek postaven pied rtizné alternativy, vybere si jednu a ostatni odstrani, ale v krasné
literatufe toho témeét neteSitelného T's ‘ui Pén, si vybere vSechny alternativy najednou. Timto
vytvafi rizné budoucnosti, rizné Casy, které se rozristaji a vétvi [Borges, Zahrada cest, které
se vervi, poprvé vydano v roce 1941 ve sbirce povidek E! jardin de los senderos que se
bifurcan).

Ze stejného divodu neni hypertext jen pouhé rozsiteni zavorky nebo nahrazka poznamky pod
Carou, hyperfikce neni pouha fikce napsana v hypertexu. Hypertext a hyperfikce jsou nové
formy vyjadfeni, které jsou vyzvou pro tradi¢ni pojmy psani a Cetby a méni vztahy mezi
spisovatelem a Ctenafem a mezi ¢tenafi stejného textu navzajem.

Hlavni myslenka, Ze text je tvofen autorem stejné jako Ctenarem, coz je modni akademické
dogma a skute¢nd vlastnost hypertextu, byla dovrSena Jorgem Luisem Borgesem, zejména
v jeho povidce z roku 1941, Zahrada cest, které se vétvi. Stejny napad byl realizovan v roce
1963 v knize Julia Cortazara Nebe, peklo, raj , prvnim dile fikce, ve kterém je ¢tenafr vyslovné
vyzvan, aby si vytvofil vlastni sekvenci Cteni. S Borgesem a Cortazarem se tedy objevuji
pocatky hyperfikce, nové formy fikce, ktera si v roce 1992 vyslouzila titulni povidku v sekci
Book Review listu The New York Times.

Koneckonci virtualni svét

»Ach Boze! Mohl bych Zit zavien do ofiSku a mit se za krale vesmiru .“ [Hamlet, 11, 2]. Touto
citaci uvadi Borges Alefa, ale pfitom zdstava uvnitf a vn¢ ofisku, nepovazuje se za krale ale za
boha, schopného hrat si najednou s nekonecnosti a realitou. S realitou, umoziujici zatahnout
cely svét —nezmenSeny— do sféry, kterou pojme lidské oko, jednoduse proto, ze lidskd mysl
pracuje s obrazy zachycenymi lidskym okem, jezZ nemohou byt vét$i nez oko samo. Vnimana
realita je koneckonct virtualni, nepfili§ odlisnd od reality, ktera umoznuje chod Internetu a
naopak dovoluje povazovat Internet za virtualni repliku Alefa.



Striktn€ vzato je Internet spis replikou podmnoziny Alefa. Podmnoziny obohacené akustickymi
vjemy a nabizejici moznost pfidani také ¢ichovych a teplotnich vjemti. Replikou, kterd mize
ukazat nejen to, co existuje dnes (rozboiené bludisté Londyna, anglicky pieklad Plinia), ale také
to, co jiz neexistuje (vymielé druhy, zni¢ené civilizace), a dokonce to, co je pouze hypotetické a
imaginarni (Platonova Atlantida, Borgestv Alef).

Navic, Internet neni jen skvélou observatofi. Je to predevs§im stejné skvéla platforma vhodna pro
prijeti a zpracovani vSeho, co se da pfizptsobit virtudlni realit¢. Kromé webu mtze Internet
poskytovat n¢kolik dalSich popularnich sluzeb, jako je email, e-commerce, chat, telefon, radiové
a televizni vysilani a dokonce hostit velmi specializovana zatizeni jako napf. virtualni agoru,
ktera podporuje demokracii, nebo roboticky skalpel, jenz umoznuje provést chirurgicky zakrok
na dalku.

Pro¢ si Borges vybral pro svou observatof takové jméno? Protoze, ,,pokud — jak onen Rek v
Kratylu pravil — podstata véci se ve jméné skryva,” cely Alef je ve slovu Alef [Borges, Golem ].
Alef, kromé toho, Ze je to prvni pismeno hebrejské abecedy (X), se pouziva jako symbol pro
Georgem Cantorem), Ze nekone¢na mnozina muZe byt umisténa do bilateralni korespondence
s jednou ze svych skupin. Je to néco, co Borges vyjadiuje jednoduchym jazykem: ,,vidél jsem v
Alefu zemi a na zemi opét Alef a v Alefu zemi“.

Epilog — nova civilizace?
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Od pocatkt veékd a nejjednodussich hlast, zéleZel kazdy objev a vynalez na faktu, Ze ¢lovék
neni jen tvor vnimavy, ale také koncepcni, schopny pozorovat, pamatovat si, shromaZdovat
a tvofit obrazy. Clovék tak maZe vytvofit naértek myslenky, i kdyZ neni po ruce prostiedek k
jejimu zhmotnéni. To je pripad ¢lovéka ,,vizionare®, posla, ktery riznymi zplsoby predvida
technologicky prilom.

Presto se Zzadnd vize nemuze realizovat, pokud ¢lovék nepouZije proces, pfi némzZ kromé
pozorovani (proces vnimani) a vysloveni hypotézy (pojmovy proces) provadi experimenty aby
provéril své domnénky a formuluje teorii, aby zdivodnil sviij pohled na véc a diky dalS§im
dikazim vyslovil zdkony, podle kterych mtze kdokoliv vysledek zopakovat.

Toto je védeckd metoda zaloZena na dedukci a indukci, prednesend Francisem Baconem v roce
1620. A kdo ji formaln€ nebo neformalné nasleduje a vytvaii zavery je ,,¢lovék — technolog*.

Mluvenym jazykem, miize ¢lovék — technolog —jako kazdy jiny—, predat svou znalost svému
publiku, otec synovi, profesor zakovi, generace generaci. Psanym jazykem muZze tvofit
ucebnice, které budou zdrojem informaci pro dalsi inovatory — bez ohledu na misto ¢i Cas.
S nastupem hypertextu muze text nasledovat asociace, které jsou blizsi pfedloze mentalnich
procest, asociace, které mohou byt ted’ diky Internetu globalni a okamzité.

Leonardo da Vinci, ktery se pfi nabizeni svych sluzeb predstavoval jako vojensky inzenyr —
technolog svého Casu —, daval absolutni pfednost ilustracim pfed mluvenym slovem, presveédcil
o tom, ze kresba neilustruje text, Ze spis text vysvétluje obrazek. Dnes, diky Internetu a jeho
sesterskym technologiim, je mozné dat absolutni prednost lidské mysli, s kresbami a textem
fizenym tokem asociaci vyvolanych pfirozenym procesem lidského mysleni. Tato inovace by
mohla samoziejmé¢ byt k uzitku kazdému, ale nejvice z ni mtze vytézit ¢lovék — technolog
v civilizaci ¢im dal tim zavislejsi na technologii.

Muize nastupujici civilizace zahrnovat technologii, aniz by omezila svobodu ¢lovéka? Védéni je
moc a Sifeni znalosti — ve znaCné mife umozZznéné Internetem — znamena, 7€ moc muze
dosahnout az k t€m, ktefi se na ni nikdy pfimo nepodileli. A jestli mél Borges pravdu v tom, ze
intelektualni rozvoj a lidska etika jdou ruku v ruce, mohla by nova civilizace dospét k vyssim
urovnim nejen svobody, ale i spoleCenské ti¢asti.

Doufejme tedy, Ze historie potvrdi Borgesovy domnénky. Ze zneuzivani zivotniho prostredi a
porusovani prav zemi a bezmocnych lidi se stane minulosti, bez alarmujicich dtsledkd do



budoucnosti. Ze kdyZ za sebou ¢lovék necha, s pomoci technologie, zakladni starosti o pieZiti a
bezpecnost, bude moci vénovat svou zdokonalenou schopnost dosazeni — a uchovani — hornich
stupnit Maslowovy hierarchie lidskych potieb: lasky, ucty k jinym, vlastniho naplnéni.

Toto vSechno predstavuje — alesponl z vizionatského hlediska — neoddiskutovatelny tspéch pro
argentinské spisovatele, pokud uvazime, ze Cortazar predpoveédél pouziti hypertextu, Borges a
Cortazar piedjali to, co je dnes hyperfikce, a ze Borges se stal — s Alefem — jedinou osobou
narozenou v Americe, ktera, stejné¢ jako Ital Leonardo da Vinci, Anglican H.G. Wells a
Francouz Jules Verne, mize byt povaZzovana za vizionare zasadniho prilomu 20. stoleti.

Prtlom, ktery se uz jevi jako punc v historii technologie a ktery bude mozna v budoucnosti
spolu se svymi sesterskymi technologiemi povazovan za ,,obrovsky krok pro lidstvo®. Prilom
zéasadniho potencialu, pfedpovézeny spisovatelem, ktery nemél ponéti o technologii a pouze se
snazil zabavit tim, Ze zkousel piedstavivost svych ¢tenaiti. Prilom zapocaty profesorem, ktery
naopak jen chtél zavést komunikaci mezi pocitaci, ne lidmi.

To je ale skvéla observatot, Sefiore Borgesi! To je ale skvéla observatoi doktore Kleinrocku!
»Skvela. Ano, skvéla.”
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The great statesman and inventor Benjamin Franklin (1706-1790) once defined man as “a tool-mak-
ing animal”. If he had added the phrase “with foresight”, he would have described man the tech-
nologist, and if he, furthermore, had said “tool-imagining” instead of “tool-making”, he would have
adequately described man the visionary; the harbinger that in different ways anticipates future tech-
nological breakthroughs.

As exemplified by the main technological advances of the 20™ century, the character and intention
of the visionaries have evolved with the passing of time. The first important breakthrough of the
century was the materialization, in 1903, of the flying machine, a long-standing dream of humanity
envisaged by the engineer-artist-scientist Leonardo da Vinci (1452-1519), who half a millennium
before designed a wing-flapping ‘ornithopter’ to emulate the mechanics of bird flight.

The visionaries of other important technological breakthroughs of the 20" century were, in general,
fiction writers who resorting to science and extrapolating the available technology anticipated in
their fictional works what later became reality. The most representatives among these are H. G.
Wells (1866-1946), who in his 1914 science fiction novel The World Set Free anticipated the
nuclear chain reaction, and Jules Verne (1828-1905), who in his 1865 book Voyage to the Moon
described what in 1969 became “one small step for man, one giant leap for mankind”.

Extrapolating technology, but in a skeptical way, the Czech writer Karel Capek (1890-1938) pre-
sented in his 1921 play “R.U.R.” (Rossum's Universal Robots) a mechanical humanoid that was
materialized in the ‘robot’, the name coined by him and his brother Josef for any mechanical device
able to perform, automatically, a routine work. Capek’s robot was, in turn, a mechanical version of
the Golem, the mud effigy brought to life by a combination of letters forming a sacred word. It is,
precisely, the metaphorical value of the Golem, made famous by the Prague Rabi Loew in the 16th
century and revived by Jorge Luis Borges in his 1958 poem “The Golem”, what inspired the
Argentine-Czech Biennale "e-Golems" or "electronic Golems".

Finally, the most exceptional case of a visionary is portrayed by Jorge Luis Borges (1899-1986), the
Argentine writer who despite being totally oblivious to technology had the observatory of his 1945
tale The Aleph materialized in the Internet; the culminating technological breakthrough of the 20th
century.

Interestingly enough, another Argentine writer, Julio Cortazar (1914-1984), anticipated in his 1963
novel Hopscotch something, now called hypertext, that besides facilitating the access to the Internet
makes possible hyperfiction, a new literary genre also envisaged by Borges —in his 1941 story The
Garden of the Forking Paths. Not less interesting is the prospect offered by the conjunction of
hypertext, hyperfiction and the Internet —and its sister technologies— for making possible a new way
of thinking, closer to the pattern of the human mind and therefore more efficient and effective.



The Aleph and the Internet - A Giant Leap?

“He hesitated, and with that flat and impersonal voice we use for confiding something intimate, he
said that to finish the poem he badly needed the house, because in one of the corners of the base-
ment there was an Aleph. He made it clear that an Aleph is one of those points in space that contain
all points... What my eyes saw was simultaneous, what I’m going to transcribe is successive, be-
cause any language is. | saw a broken labyrinth (that was London)... | saw the issue of the first
English translation of Pliny —that of Philemon Holland... | saw a Persian astrolabe... And in the
Aleph I saw the earth and in the earth the Aleph and in the Aleph the earth... «You must feel like a
zombie after so much snooping about» said a detested and youthful voice... «What a fantastic ob-
servatory ‘che’ Borges! ...I somehow redressed myself and managed to whisper: Fantastic. Yes,
fantastic™ [Jorge Luis Borges, The Aleph, first published in Buenos Aires in 1945].

The observatory of the Garay Street of Buenos Aires was so fantastic that it was considered unfeasi-
ble even by its own creator. “When I was in Madrid —-remembered Borges in 1984— somebody [a
journalist] asked me if I had seen the Aleph. I was amazed. This person, who may not have been
very subtle, was distressed: ‘But you give us the street, and a number’. Well, I said, what is easier
than to name a street and give a number. He looked at me and pointedly whispered: ‘Ah... then you
haven’t seen it’. He immediately despised me; he came to the conclusion that I was a liar, a mere
literato” [Borges and Ferrari, En Didlogo, Buenos Aires, 1985].

Borges left on June 14, 1986; too early to realize that the fantastic observatory he had invented was
in the way of becoming a reality. A virtual reality, allowing to watch the universe of information
and knowledge from any point having a telephone connection and a computer. A connection that
now can be wireless, and a computer that now can be embedded in a tiny cellular phone.

All had started on October 20, 1969, when Professor Leonard Kleinrock and a group of graduate
students of UCLA (the University of California at Los Angeles) succeeded in making two com-
puters exchange messages using public telephone lines and a technique called ‘packet switching’;
which divides a message in portions that travel separately —over the most convenient paths— and
reconstructs the original message at the arrival point, resending, if necessary, the packets damaged
or lost in the way.

The network of the initial experiment, that was formed by a computer at UCLA and another at the
Stanford Research Institute —some 300 miles away—, soon grew to include several research centers.
When these centers incorporated their own internal networks, a network of networks was born. It
was called Internet-Arpanet; Internet for ‘interconnected networks’, and Arpanet for ‘network of the
Advanced Research Projects Agency’, the organization funding the project.

When the nodes belonging to defense centers formed a separate network (called Milnet), the ci-
vilian part of the network continued operating under the sponsorship of the National Science
Foundation. In 1993 the civilian network took the present name of Internet, and in 1994 several
telephone companies (notably AT&T and CMI) undertook the commercialization of its backbones.
Finally, towards 1995, with the arrival of the large service providers (such as AOL and Compu-
serve), the Internet started to become a truly fantastic observatory. Fantastic because of the variety
of its contents, and also fantastic because everything it contained could be instantly reached from
anywhere in the world.

One thing is, however, to have a fantastic observatory; another, very different, is to be able to ex-
plore it without feeling “like a zombie™ after every session. With the Garay Street observatory this
was the unavoidable aftermath, because Borges had managed to put everything that existed —un-
diminished in size and without overlapping— in a sphere of the size of a human eye. Although the
Internet was virtual and distributed, it nevertheless ran the risk of becoming as overwhelming as the
Aleph. A situation that fortunately did not arise, thanks to a tool that allows to jump from one Inter-
net page to another as easily as a child hops from one square to another when playing hopscotch.



Hypertext and the Web

Unbelievable as it may seem, the tool that converted the Internet exploration into a child’s game is
the implementation of an idea suggested by another Argentine writer, Julio Cortazar, who in his
1963 novel Rayuela —Hopscotch in English— gave the reader the possibility of choosing his own
reading sequence; a feature proper of hypertext, the electronic text that breaks the linearity of the
traditional printed text.

Using the principle of hypertext, Tim Berners-Lee, a computer scientist of CERN (the European
Council on Nuclear Research, located in Geneva, Switzerland), developed in 1983 a global hyper-
link for capturing and showing network documents without concern for their geographical loca-
tions. When in 1989 this technique was incorporated into the Internet, the exploration of the net-
work of networks became as simple as a child's game.

The result is an observatory that in many ways is as fantastic as the Aleph, but much easier to ex-
plore. This user-friendly replica of the Garay Street observatory is called the World Wide Web, or,
simply, the Web; thousands of millions of web pages —with thousands more added every hour— that
can be easily summoned with the hyperlinks devised by Berners-Lee and travel, instantly, on the
global network initiated by Kleinrock.

Hyperfiction

“I arrive now at the core of my story, at something that I find beyond description. Here begins my
despair as a writer... What my eyes saw was simultaneous, what I’'m going to transcribe is succes-
sive, because any language is” [Borges, The Aleph].

Traditional text, which in Western languages is mostly composed of phonetic symbols, is necessar-
ily linear, because time also is —at least for an ordinary observer. However, the human mind, to
which the text is in the end addressed, works in a way that is far from being always linear. Trying to
overcome this incongruity, Borges frequently resorted to asides similar to those offered by hyper-
text, and to descriptions resembling those offered by hyperfiction, the fiction written in hypertext
that allows multiple and simultaneous plots.

“All Borges’ text presupposes a certain transparency and the existence of attached and connected
text” [R. Monegal, Borges, Seuil, Paris, 1970]. “In every fictional work, each time a man is con-
fronted with several alternatives he chooses one, and eliminates the others; but in the fiction of the
almost inextricable Ts ui Pén he chooses —simultaneously— all of them. He creates in this way di-
verse futures, diverse times, which themselves also proliferate and fork” [Borges, “The Garden of
the Forking Paths”, first published in 1941 in the collection of short stories El jardin de los sende-
ros que se bifurcany.

For the same reason that hypertext is not a mere extension of the parenthesis, or a substitute for the
footnote, hyperfiction is not a mere fiction written in hypertext. Hypertext and hyperfiction are new
forms of expression that challenge the traditional concepts of writing and reading, and modify the
relationships between the author and the reader, and between the readers of the same text among
themselves.

The idea that a text is created as much by the author as by the reader —a fashionable academic
dogma and an intrinsic feature of hypertext— was taken to the limits of his time by Jorge Luis Bor-
ges, particularly in his 1941 tale “The Garden of the Forking Paths”. The same idea was in turn ap-
plied in 1963 by Julio Cortazar in his novel Hopscotch, the first fictional work in which the reader
is explicitly invited to create his own reading sequence. With such antecedents, Borges and Cortazar
appear as the natural originators of hyperfiction, the new form of fiction that in 1992 deserved a
cover story in the Book Review section of The New York Times.



A Virtual World after All

“O God! I could be bounded in a nutshell, and count myself a King of infinite space...” [Hamlet, 11,
2]. With this quotation Borges announces The Aleph, but he remains at the same time inside and
outside the nutshell, counting himself not a king but a god; able to play, at the same time, with
infinity and reality. With a reality that allows to put all the world —undiminished in size— in a sphere
of the size of a human eye; simply because the human mind works with images perceived by the
eye, which cannot be larger than the eye itself. The perceived reality is, after all, virtual; not very
different from the reality that makes possible the Internet, and that, in turn, permits to consider the
Internet a virtual replica of the Aleph.

Strictly speaking, the Internet is rather a replica of a subset of the Aleph. Of a subset enriched by
acoustic sensations, and offering the possibility of adding smelling and thermal sensations as well.
A replica that can show not only what exists today (the broken labyrinth that is London, an English
translation of Pliny) but also what no longer exists (extinguished species, destroyed civilizations)
and even what is merely hypothetical or imaginary (Plato’s Atlantis, Borges’ Aleph).

Furthermore, the Internet is not just a fantastic observatory. It is, above all, an equally fantastic plat-
form suitable for hosting and handling everything amenable to replication in a virtual reality. Be-
sides the Web, the Internet can thus host and handle several other popular services, as those of e-
mail, e-commerce, chat, telephone, and radio and television broadcasting; and even very specialized
facilities, as, for example, a virtual agora that gives a chance to democracy, or a robotized scalpel
that allows to perform a distant surgery.

Why did Borges choose such a name for his observatory? Because “if —as the Greek asserts in the
Cratylus— the name is the archetype of the thing”, all the Aleph is in the word Aleph [Borges, “The
Golem”]. For Aleph, besides being the first letter of the Hebrew alphabet (X), is used as a symbol
for transfinite numbers; which enlarge the notion of infinity with the demonstration (made by Georg
Cantor in 1897) that an infinite set may be placed in a one-to-one correspondence with one of its
subsets. Something that Borges expresses in plain language saying “in the Aleph I saw the earth and
in the earth the Aleph and in the Aleph the earth”.

Epilogue - A New Civilization?

From earliest time and beginning with the simplest devices, every discovery and invention has de-
pended on the fact that man is not only a perceptual but also a conceptual creature; capable of ob-
serving, memorizing, juxtaposing and creating images. Man can thus make a mental design even
when the means for materializing it are not available. This is the case of “man the visionary”, the
harbinger that in different ways anticipates a technological breakthrough.

No vision can be materialized, however, unless man follows a process by which he, beyond making
an observation (perceptual) and forming a hypothesis (conceptual), proceeds with experiments to
test his “hunch”, formulates a theory to justify his insights, and by further proofs produces laws ac-
cording to which anyone can go on repeating the results. This is the scientific method based in de-
duction-induction, enunciated by Francis Bacon in 1620. And who formally or informally follows it
to produce a practical outcome is “man the technologist”.

With spoken language, man the technologist —as anyone else—, can transfer his knowledge to his
audience; father to son, professor to disciple, generation to generation. With written language, he
can produce textbooks that become permanent references for other innovators —with no concern for
place or time. With the advent of hypertext, text can follow associations that are closer to the pat-
terns of mental work; associations that thanks to the Internet now can be global and instantaneous.

Leonardo da Vinci, who when offering his services presented himself as a military engineer —a tech-
nologist of his time—, gave absolute precedence to illustrations over the written word, convinced
that the drawing does not illustrate the text, that rather the text serves to explain the picture. Now,
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thanks to the Internet and its sister technologies, absolute precedence can be given to the human
mind, with drawings and text driven by the flow of associations elicited by the natural process of
thinking. This innovation could, of course, benefit anyone, but man the technologist may profit
from it the most in a civilization increasingly dependent on technology.

Can the coming civilization encompass technology and still permit man to be free? Knowledge is
power, and the dissemination of knowledge —greatly facilitated by the Internet—, means that power
may also reach those who never had a fair share of it. And if Borges was right in postulating that
intellectual development and human ethics go hand in hand, the new civilization could attain higher
levels not only of freedom but also of social concern.

Let us hope, then, that history will confirm Borges’ beliefs. That the abuse of the environment and
the deprivation of rights —and lands— of powerless peoples will become things of the past, without
alarming consequences for the future. That having left behind, with the help of technology, the ba-
sic preoccupations of survival and safety, man will be able to devote his improved capacity to reach

—and treasure— the upper stages of the Maslow’s hierarchy of human needs: love, respect of others,
self-fulfillment.

All of which represents —from the visionary standpoint at least— quite an accomplishment for Ar-
gentine writers, considering that Cortazar anticipated the use of hypertex, that Borges and Cortazar
envisaged what is now hyperfiction, and that Borges became —with The Aleph— the only person
born in the Americas that, as the Italian Leonardo da Vinci, the Englishman H.G. Wells, and the
Frenchman Jules Verne, can be considered the visionary of a major 20™ century breakthrough.

A breakthrough that already appears as a hallmark in the history of technology, and that with its sis-
ter technologies may be viewed in the future as “one giant leap for mankind”. A breakthrough of
paramount potential, envisaged by a writer that oblivious to technology only tried to amuse himself
challenging the imagination of his readers. A breakthrough started, in turn, by a professor that only
wanted to facilitate the communication between computers, not people.

What a fantastic observatory Sefior Borges! What a fantastic observatory Doctor Kleinrock!

“Fantastic. Yes, fantastic.”

Copyright © 2007 Francisco Walter Molina.
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"Vacilé y con esa voz llana, impersonal, a que solemos recurrir para confiar algo muy intimo,
dijo que para terminar el poema le era indispensable la casa, pues en un angulo del s6tano
habia un Aleph. Aclaré que un Aleph es uno de los puntos del espacio que contienen todos los
puntos. (...) -Tarumba habras quedado, de tanto curioserar (...) jQué observatorio
formidable, che, Borges!"

El Aleph de la calle Garay era tan formidable que resultaba irrealizable hasta para su propio
creador. "Cuando estuve en Madrid -recordaba Borges en 1984- alguien [un periodista] me
pregunto si yo habia visto el Aleph. Me quedé aténito; mi interlocutor, que no seria una
persona muy sutil, me dijo: «Pero cémo, si usted nos da la calle y el nimero». Bueno, dije yo,
gué cosa hay mas facil que nombrar una calle e indicar un nimero. Entonces me miré, y me
dijo: «Ah, de modo que usted no lo ha visto». Me despreci6é inmediatamente, se dio cuenta de
que yo era un embustero, un mero literato."

Borges partid el 14 de junio de 1986. Demasiado pronto para constatar que el observatorio de
la calle Garay que él habia inventado estaba camino de convertirse en realidad. En una
realidad virtual, que permite observar el universo del conocimiento y la informacion desde
cualquier punto del planeta donde exista una conexion telefénica y una computadora. Una
conexién que ahora puede ser inaldambrica y una computadora que ahora puede estar
embebida en un diminuto teléfono celular.

Todo habia comenzado el 20 de octubre de 1969, cuando un grupo de estudiantes de la
Universidad de California en Los Angeles (UCLA) dirigido por el Dr. Leonard Kleinrock, lograba
gue dos computadoras conectadas a través de lineas telefonicas intercambiaran mensajes
utilizando la técnica de "conmutacion de paquetes"; que consiste en dividir un mensaje en
porciones que viajan separadamente por el camino mas conveniente, y que al encontrarse en
el lugar de destino reconstruyen fielmente el mensaje original, recurriendo -si es necesario-
al reenvio de los paquetes perdidos o dafiados en el camino.

La red del experimento inicial, que estaba formada por una computadora en UCLA y otra en
Stanford, a unos 500 kilometros de distancia, pronto se extendié a otros centros de
investigacion, los que al dotarse de sus propias redes internas conformaron una red de redes
llamada Internet-ARPANet ; Internet por interconnected networks y ARPANet por red de la
Advanced Research Projects Agency, la organizacion patrocinante del proyecto.

Al separarse, en 1980, la parte de la red afectada a defensa -para formar MilNet- la parte
civil continué funcionando bajo los auspicios de la Fundacion Nacional para la Ciencia
(National Science Foundation). El resto es historia reciente. En 1993 la red civil tomo el
nombre de Internet y en 1994 varias compaiiias telefénicas privadas se hicieron cargo de la
explotacion comercial de sus lineas dorsales (sus backbones ). Finalmente, hacia 1995, con la
llegada de los grandes proveedores de servicios, Internet comenzo a convertirse en un
observatorio doblemente formidable. Formidable por la variedad y la inmensidad de su
contenido, y formidable también porque ese contenido quedaba instantaneamente al alcance
desde cualquier lugar. Una cosa, sin embargo, es disponer de un observatorio formidable, y



otra es poder explorar su contenido sin quedar "tarumba de tanto curiosear".

En el Aleph de la calle Garay, el contenido siempre era abrumador porque Borges se habia
animado a meter todo el universo en una esfera del tamafio de un ojo humano. El contenido
de Internet, aunque virtual y distribuido, corria el riesgo de aturdir a quien se aventurara a
explorarlo. Algo que felizmente no ocurrié gracias a una herramienta que permite saltar de
una pagina a otra de Internet como salta un nifio de un cuadro a otro en un juego de rayuela.

Por increible que parezca, entonces, la herramienta que convirtié a la exploracion de Internet
en un juego de nifios, esta basada en una idea de Julio Cortazar, que en 1963 publico
Rayuela, la primera obra de ficcion cuyos capitulos pueden ser leidos en cualquier orden. Tal
como sucede actualmente con las publicaciones en hipertexto: el texto electrénico que
rompe la linealidad del texto tradicional y permite a cada lector formar su propia secuencia
de lectura; que puede tomar la forma de un arbol, una red o una telarafia con multiples
entrecruzamientos. De una web , como se dice en inglés.

Tim Berners-Lee, un especialista en computacion del CERN (Consejo Europeo de Investigacion
Nuclear, en Ginebra, Suiza) cred en 1983, basandose en el hipertexto, un hipervinculo global
gue permite capturar y mostrar documentos sin limites de localizacién geogréafica. Esta
técnica, que fue incorporada a la red en 1989, es la que hoy permite navegar por Internet con
la misma facilidad de un juego.

El resultado es un Aleph virtual tan formidable como el de la calle Garay, pero mas facil de
curiosear. Un Aleph conocido con el nombre de World Wide Web o, simplemente, la Web:
miles de millones de paginas web, con miles mas incorporandose cada hora, que viajan por la
red global iniciada en 1969 por Leonard Kleinrock, quien, a justo titulo, se ha convertido en
el indiscutido padre de Internet; no en el abuelo, como aparece cuando se le asigna esta
paternidad a uno de sus discipulos -Vinton Cerf- coautor con otros miembros del grupo de
UCLA del protocolo TCP/IP.

Impresionante como es, la Web constituye sélo una parte de Internet, que es sobre todo una
plataforma universal en la que, junto a la Web, conviven las aulas virtuales, el correo
electronico, el comercio electrénico, el chateo y el agora virtual, una innovacion que
promete instalar la democracia directa o semidirecta para desplazar a la democracia
representativa carente de representatividad.

Todo lo cual constituye un logro remarcable, considerando que el objetivo inicial de Kleinrock
era hacer que dos computadoras conectadas a través de lineas telefonicas intercambiaran
mensajes utilizando la "conmutacion de paquetes”; y que Borges sélo pretendia desafiar a sus
lectores metiendo en un observatorio del tamafio de un ojo humano todo lo que existe en el
universo; sin superposicion y sin disminucién de tamafio.

Un logro remarcable para la Argentina, si se tiene en cuenta que Jorge Luis Borges es el
primer nativo del continente americano que puede ser considerado, junto al italiano
Leonardo da Vinci (1452-1519), el francés Julio Verne (1828-1905) y el inglés H. G. Wells
(1866-1946), uno de los precursores de los grandes avances tecnolégicos del siglo XX.

iQué observatorio formidable, sefior Borges! jQué observatorio formidable, doctor Kleinrock!
El autor es Philosophy Doctor (PH.D.) en Sistems Science de la UCLA, en la que fue

discipulo de Leonard Kleinrock.
fwmolina@hotmail.com.”




