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Fradn big bang till big data




medier & datorer -
parallell historisk utveckling




Digitaliseringens och datoriseringens forflutna ar en
mediehistoria med manga olika utvecklingslinjer som
inbegriper bade maskiner, tekniker, publiker och
skiftande anvandningsomraden.
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EASTERN TELECRAPE C% SYSTEM AND I'I'S GENERAYL CONNECTIONS.

" — PO ——————— - T — - ——
T L 1 wo' ot 0" " 1y " [ = an' 2" ' ¥ X W ot " W Lot oo . o (e L 200 "~ 1 o ox J
os g S i e ——— S — S ————— " - —— - " — " .
! | ! ! § l !
/ | | |
Kndinds MWiles { [ \

P ———t O - ¥

N e e |

O : :/bué . .
%f’)ﬁo o

e | y ’ 7 Y bt ¥
< ( ‘S:ﬁ /ésn SLRULIN I ‘ 71
< Ca .“ ! ': e _,p;“ O Neawmes “!-5 ! e A

. ‘——? 4
: < N 1. | . 8
EAYFrIX | ! {»"" -
3 !
WAY i -t ' 1 ot e 2
‘ ! : -

3;&' orr) N
A% .
p/ .

T 1

.“'\t AT )

i .

N o

SIAN

F. A€

Sabhoitn ot Grept -

b v » o 1N $ 2
. . o

A N

| o
: Q-i\b.)ulu- I* 3

COU'I.I 30"

l

# M ’ i }
|
| |
: ’ 1
W7, Pt ees BELedSt Se MDD LT Rl WEREH TSR Fas o R N "ﬂ.l—l"‘"' . ’ - S
| ! | Le .
! b s
- | | U Thamats |
| »
!
. . ! =
! ; | ‘-.&1 it
oo . O — e — S— —o—— = 1'-- — ! r
| »
| ! . : e N
| | ) ‘ Ry fowbr ;: < —-If-u'al‘ | 3 s S { | Sl {?
. | - . -
70" P L —— S VI VDU W——m $ 4 ' ' "
!
| |
!
H | |
L . : L | .
| ‘ : ' A \'i ! A R}« Ef Bl X 0 | £ 1 N
’ ! |
f o ] ' ! .
' ‘ ’ : . | |
: ' i | | ' !
L e — . - - W— - A E it rvitRlidhanc g . =g — - : A ) | ) . . i : '
'.‘... "(.‘ l"lﬁ. 1"-',' w0 120" :?0- 'l(l' ) T4 0 0" an” o . " Ot Ty 8" ) 14 » "™ 15" '-»(-' 1O Ny Ly oy " T » i ' N 1 - A » g " e [ Sy i =y "l'.

— —_—— e ————— - — - - - — . ——
- QrS—— By e 2




O

{2

——— —_—— e - \
‘-O
5
\\
- :\‘Oo
— — c

YR E

———— -

@




EASTERN TELECRAPE C% SYSTEM AND I'I'S GENERAYL CONNECTIONS.
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Telegrafi betyder fjarrskrift, av grekiskans téle och
grafein. Ordet kom i bruk i slutet av 1700-talet. Som
fenomen ar foreteelsen betydligt aldre.

Med akustisk telegrafi kan avses till exempel sa
kallade roplinjer i det gamla Babylonien eller
signalering med trummor.

Aven optisk telegrafi har en lang historia i form av till
exempel vardkasar, roksignaler och flaggor.
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Abraham Niclas Edelcrantz optiska telegraf
var inte bara digital utan binar — det bestod
av luckor som antingen var oppna (noll) eller
stangda (ett).

Med hjalp av en kod kunde sedan de
mottagna sifferkombinationerna tolkas.

Edelcrantzska telegraflinjer utmed ostkusten

kom till praktisk anvandning vid kriget mot
Ryssland under 1808.






Ett satt att forsta vad digitalisering handlar
om ar att jamfora med termen analog.
Analog elektronik arbetar med kontinuerliga
signaler, men det gor inte digital teknik.

Digital elektronik anvander istallet sa kallade
diskreta spanningsnivaer, oftast i binar form,
det vill saga tydligt separerade varden i form
av ettor och nollor.

Sadana varden kallas eftersom de ar
strikt atskilda fran varandra. Information i
* _ analog form har alltid en sorts mellanlagen,
=4 medan digital information sparas som hela tal
med en bestamd noggrannhet.
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Medier & datorer — parallella historier
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Medier & datorer — parallella historier
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Utgangspunkten tas i 1830-talet hos Daguerre
(fotograti) och Babbage (Analytical engine) for att
skissera den mediala och datalogiska utvecklingen
vilka |oper parallellt fram till cirka 1970 — varefter de
alltmer glider samman.

Datorn framstar darefter alltmer som ett
universalmedium med formaga att simulera alla
andra medieformer.
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medier som apparater
VS
medier som innehall




IMP. P.YERCASSON z C'¢, 43 Ru¢ c'e Lancry, PARIS.
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Babbages ofullbordade analysmaskin var tankt
som en automatisk-mekanisk raknemaskin som
skulle matas och programstyras med halkort.
Med foregangare i halkortsstyrda vavstolar fran
tidigt 1800-tal antyder den en djup historia
kopplad till datamaskinens gradvisa framvaxt.



Halkortets historia — det vill saga, en styv perforerad
kartongbit anvand som datamedium - brukar annars ta

sin utgangspunkt i den amerikanske ingenjoren Herman
Hollerith.

Genom att lagra information pa kodade, halslagna
papperskort, hade han pa 1880-talet borjat med att
konstruera sa kallade halkortsmaskiner, vilka bland annat

kom till praktisk anvandning i 1890 ars amerikanska
folkrakning.
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230 A. M. Toring [Nov. 12,

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
THE ENTSCHEIDUNGSPROBLEM

By A. M. Turixne,
[Received 28 May, 1936.—Read 12 November, 1836.]

The “computable’ numbers may be described briefly as the reul
numbers whose expressions as a decimal are calculable by finite means.
Although the subject of this paper is ostensibly the computable numbers.
it is almost equally easy to define and investigate computable functions
of an integral vaviable or a real or computable variable, computahle
predicates, and so forth. The fundamental problems involved are,
however. the same in each case, and I have chosen the computable numbers
for explicit treatment as involving the least cumbrous technique. I hope
shortly to give an account of the relations of the computable numbers,
functions, and so forth to one another. This will include a development
of the theory of functions of a real variable expressed in terms of com-
putable numbers. According to my definition, a number is computable
if its decimal can be written down by a machine.

In §§9. 10 I give some arguments with the intention of showing that the
computable numbers include all numbers which could naturally be
regarded as computable., In particular, I show that certain large classes
of numbers are computable. They include, for instance, the real parts of
all algebraic numbers, the real parts of the zeros of the Bessel functions.
the numbers =, ¢, etc. The computable numbers do not, however, include
all cefinable numbers, and an example is given of a definable number
which is not computable.

Although the class of computable numbers is so great, and in many
ways similar to the class of real numbers, it is nevertheless enumerable.
In § 8 I examine certain arguments which would seem to prove the contrary.
By the correct application of one of these arguments, conclusions are
reached which are superficially similar to those of Godeli. These results

t Godel, “Uber formal unentscheidhare Satze der Principia Mathemetica und ver-
wandter Systeme, 1", Monatshefte Math, Phys., 38 (1931), 173198,

I/

| "On Computable Numbers” tormulerar
Turing den teoretiska grunden for all
modern datateknik — i form av en hypotes.
Turings bidrag till matematikens teori ar, i
korthet, en kombination av mekanik och
talteori — "shockingly industrial”, enligt
samtidens Cambridgematematiker.
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| artikeln definierade han en abstrakt maskin,
senare kallad Turingmaskin, som han
formodade kunde uttora varje
rakneoperation som en manniska eller en
maskin var kapabel att hitta pa.



Turing tankte sig en helt abstrakt maskin — Turingmaskinen — vars lada
kunde lasa och skriva pa en tankt remsa indelad i rutor. | varje ruta
skrevs antingen 1 eller 0, eller sa kunde rutan forbli blank.
Turingmaskinen var alltsa helt rudimentar, men utgjorde likafullt
prototypen for den moderna datorn.

Tape

States: 1...n

Control device



(OF primted from Mix -« Quarterly Review af Peychology and
Philusophy,  Vol. LIX,, N8, ¥o, 230, October, 1850.]

p ‘.!(‘,‘ - T‘ g
e -". - 4 '.l "“
TR R

‘\‘ =285
NS YPEILA /"."
o - - /
N \\’5"’/

N

COMPUTING MACHINERY AND
INTELLIGENCE

By A M. Tvmivg

1. Thz Fanstanon (Fame,

I rnovosy to consider the question, ' Can msehines think 17
This should begin with defbuitions of the meaning of the tarns
“msehing "and ' think ', The defiritions might be framed s aqto
refiect 2o far as possibie the normal wse of the words, bot this
attitnde ¢ dangeraus. 1 the menning of the words * waehive '
anel * think ' are to ba found by examining how they wte commonly
ased it is diflicalt o swvape the conclusion that the meaning
anid the answer to the question, * Con machines tlink { ' i 0o be
sought in a stagistionl survey such an a Gallap poll.  Bat (his 18
absurd.  Inatead of sttemptimg suel o definition 1 shall replace the
quastion by another, which = closoly related to it and i expressed
in rolatively unsmbigunos words, |

The new form of the problem can be desrbisd in toms of
a garne which we call the *wutazion game ", T i8 played with
thiree & man (A), w womin (B), and an interregutor (0) who
may be of either sex, The intermgator sags in o Toom apart
from the other two,  The object of the game fur the interrogator
i8 to determine which of the other two is the man and whick is
the wonia,  He knows them by labels X and Y, und ot the ond
of the gnme Tie says vithor “X is A and Y2 B or * X is Band Y
'::A ", The interragator s allowed to put questions to A and B

ns ;

£ Will X pleass tell we the length of hes or hor hair ¥
Nuw suppose X is wetually A, then A must answer, Tt s Als

443




COMPUTING MACHINERY AND

INTELLIGENCE

By A M. Tvmiyg

(yrane

| PROPOSYE o consiter e Jaesi o, " |
Phis should begin with dedbaicions of the meanin
"maachune Cand fthink ', The debBrotmons might b
refiect a0 far as posgiblie the normal se of the w
stratnde af dangerous. I the mesisnge of the wor
ared P thinde " v b o I-'.c*.lleril' WOW ey
ased v s ddlicalt o swvape the conclugion 1
nd the anawer | e gquestian, ' Con machines tl
ught i o stastionl survey such as a Gallap poll
sbsard.  Inatead of attemptinge suel o defiiition 1 sl
quastion by another, whoch i elesoly related to 5t
i rolotively wasrbieunyg wonds

The pew form of th P! e can b o THIGE
 game whech wo ¢ het " AIutat 1on S I
thirve pecpde, ot \), varnun [ B, and annterre
ILLAN of either sex e ntarmgator KLave
from the other vy T et il Ll g ne tl
8 0 ertncne whaeh of the other two is the mat
the w i, He hem by labels X 4 \
uf the ne e = u'i?f-r-r "ArAad Y B \
™A The mnten slowed o put «
'h:lr:

- Wil X :.'l'.lﬂc' leneth of |
"\.n w ;3’0 ~Ne “\ \ en Ao

453

>

"It is not altogether unreasonable
to describe digital computers as

brains [...] | think it is probab

instance that at the end of

e for
the

century it will be possible to

programme a machine to answer

questions in such a way that it will
be extremely difficult to guess
whether the answers are being

given by a man or by
machine.”

the

BBC-toredrag 1951, “Can Digital

Computers Think?”
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Type the word above:

A -~

"Completely Automated Public
Turing test to tell Computers and
Humans Apart”

—

Chatbots — som ELIZA (1966) "one of
the first programs capable of

attempting the Turing test."


https://en.wikipedia.org/wiki/Turing_test

"ELIZA is a natural language conversation program described by
Joseph Weizenbaum in January 1966. It features the dialog between
a human user and a computer program representing a mock
Rogerian psychotherapist.”

Den osterrikiske konstnaren Norbert Landsteiner har aterskapat ELIZA.



Welcome to
EEEEEE LL III1 2222222  AAAAA
EE LL Il 22 AA AA
EEEEE LL I1 222 AAAAAAA
EE LL Il 22 AA  AA
EEEEEE LLLLLL IIII 2222222 AA AA

ELIZA is a mock (Rogerian) psychotherapist.

The original program was described by Joseph Weizenbaum in 1966,
This implementation (“elizabot.js’) by Norbert Landsteiner 2005,
Graphics and real-time text to speech integration added in 2013,

t+++ TJype or click the microphone-button below for voice input.

VOICE SETUP
Please choose an accent to be used by ELIZA (speech output):

[1] English - US
[2] English - EN

https://www.masswerk.at/eliza/

dlilalift}al!



https://www.masswerk.at/eliza/

So we hooked up Cleverbot to
itselt and watched what
happened...



Claude Shannon

Shannon betraktas ofta som en genial och
egensinnig datapionjar. Som elektronikstudent
under 1930-talet var han bland annat assistent
at Vannevar Bush pa MIT dar han och andra
konstruerade en analog, mekanisk dator.




Claude Shannon

Det var ocksa da Shannon skrev magister-
uppsatsen, "A Symbolic Analysis of Relay and
Switching Circuits” (1937), i vilken han
kombinerade boolsk algebra med rigoros
elektronisk logik, ett koncept som alltsedan
dess ligger till grund for det mesta inom
elektronisk datadesign. Studentuppsatsen
omtalas ibland som den viktigaste och kanske
mest beromda under hela 1900-talet.




1. BOOLESK ALGEBRA

Grunden for boolesk rdakning ar féljande tva raknetabeller:

0 1 1o 1 ..
00 1 ; 0[]0 O - samt {}—1 L=\
111 1 110 1 0=1-0=1

De fungerar som vanlig addition och multiplikation sanir som pa att alla icke-noll-varden
representeras av 1. Virdena 0 och 1 kan tolkas som “falskt” och “sant”, varvid + motsvarar

“eller” (OR) och - motsvarar “och” (AND). Komplement, Z, motsvarar “icke” (NOT).



Shannon borjade under andra varldskriget att
anvanda termen bit — en forkortning for binary
digit — som informativ mattenhet.

| Shannons tappning blev en bit till en enhet for den
information som ett utfall av en slumpmassig
handelse genererade: “a unit for measuring
information”.




ILLINI BOOKS [\i,J 18-13/5.95

34 The Mathematical Theory of Communication

INFORMATION
SOURCE  TRANSMITTER RECEIVER  DESTINATION

SIGNAL RECEIVED

SIGNAL

MESSAGE MESSAGE
THE MATHEMATICAL THEORY NOISE
OF COMMUNICATION
by Claude E. Shannon and Warren Weaver Fig. 1. — Schematic diagram of a general communication system.



Shannon lanserade i sin uppsats ett strikt ingenjorsmassigt synsatt pa
information. Han brydde sig inte ett dugg om vad den information han 2
matte egentligen betydde, eller vad den hade tor kulturell innebord. &% o %
Sadana variabler torsvarade namligen undersokningens exakthet. V )

"Frequently the messages have meaning; that is they refer to or are

entities. These semantic aspects of communication are?"'_ 3
the engineering problem.” e e Y

e -‘
- -_'."&' . SRTY : .. AN
g ,.‘f/h\ IR O o,
b T 2 LA T "t 3 !
15%5 U .
.

“













LG
P - - - ;
i - '

T ——

2 a  ele !
MMM

) M s "
) S S Sl 0T LN
+ N CREDEE 2 0 e pf )
g OO0 O 00000
—
)
.~
- D 0O 5y mon
_ £ “.. - a7 38 2¢
By K B MM e
£ ) 87 aatnyinm
£3 0 ¢ Lttt

M O Louuuuuulo

-2

o 0 slelsTalelalelolnle
. ©F Dyt
” 0 EDEE L 38 3030 30 3801
i £33 Dot
A O E30 3030 30 3000 28 00 )
il L s DuouoLly
" °
- -
) wh ﬁ .
& B - >
1 ofl A% T TIOOOONON
s BB 3 g3 0 aHhntu
ﬂﬁ n T w2ty
h al q " ‘ o T e
~ . - QU ‘abaﬁro..
.h.ﬂ“‘. ' 3 A ﬁbrﬁr,

-
.




First Draft of a Report
on the EDVAC
by

John von Neumann

Contract No. W-670-ORD-4926
Between the
United States Army Ordnance Department
and the

University of Pennsylvania

Moore School of Electrical Engineering
University of Pennsylvania

June 30, 1945

1.1
1.2
1.3
1.4

2.1
2.2
2.3
2.4
2.5
2.6

2.7

2.8
2.9

3.1

3.2
3.3

4.1
4.2

4.3

1.0 DEFINITIONS

Automatic digital computing systems .........ciiiiiiiiiiiiiiiiiiiii it e 1
Exact description of the functions of suchasystem .........coiiiiiiiiiiiiiiiiiiiiiaea.. 1
Distinctions within the numerical material produced by such a system ................... 1
Checking and correcting malfunctions (errors), automatic possibilities ................... 1
2.0 MAIN SUBDIVISIONS OF THE SYSTEM

Neoad: for-SubAIVARMOIM .« 55 e e iis v el s o s o s s E a  FA T A s e e e 279 1
First: Central-arithmetic part: CA: ..oicoviiiimia i v deava s sore o en ey in 395 1
Second: Central-control parts (€ o oo i i v v s Syios Vo ov s S e e e v vesl 2
Third: Various forms of memory required: (a)—(h) ..........ccoiiiiiiiiiiiiiiiiiiiin. 2
Thind: (Cont) Memorys Mo ims e e s b s i s s oo s s T R e e s 3
CC, CA (together: C), M are together the associative part. Afferent and efferent parts:

Input and output, mediating the contact with the outside. Outside recording medium: R 3

BONTERE BRPES - X v wriaccais st ieionvens aiammenn:ers i oo e b oy ol 60s s s e R R e 2o B TR0 o 61 3

PR CRIEDOEE O & sisroiese vess wmiesers i aismia e i et 60 a0 M s be e aia i e e o i olal 5 A Ao 8 o siais 3

Comparison of M and R, considering (a)-(h) in 2.4 ........cciiiiiiiiiiiiieiiiiiennenss 3
3.0 PROCEDURE OF DISCUSSION

Program: Discussion of all divisions (specific parts) enumerated in 2, together with the

CACTEIAY QOCIBIONIA" s o 5 i ismnirioraii blais a0 a a0 o e N B oo W e O A B8 RS R e 4

Need for “Zigzag” discussion of the specific parts ........cciiiiiiiiiiiiiiieniiiiiiiiaeans. 4

Antomatic’ CherIE OF BIPOTE o osxw s iees wivisiminre s o sles 650088 ate i oo ook ola s a8 Waes s 4
4.0 ELEMENTS, SYNCHRONISM NEURON ANALOGY

Role of relay-like elements. Example. Role of synchronism ..........ccvviiiiiiiiiin.., 4

Neurons, synapses, excitatory and inhibitory types .......cooiiiiiiiiiiiiiiiiiiiiinnnnens 5

Desirability of using vacuum tubes of the conventional radio tube type .................. 5
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Pa ett generellt plan har det funnits tre satt att
beskriva informationssamhallets framvaxt, och
datorns eller datoriseringens historia.

For det forsta existerar det en teknisk och
vetenskaplig berattelse kring vakuumror, relaer och
transistorer — vilken sedermera uppgraderas till att
handla mer om mjukvara och algoritmer.



Langt mer popular ar datorns ekonomiska historia; en
berattelse om rikedom och formégenheter som vinns
— och forloras — med forsaljning och marknadsfoéring
av datorn och dess programvara som standig
ledstjarna.
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Slutligen finns det en mer visionar datorhistoria med
fokus pa innovationer och datalogiskt nytank, ett
slags datorns idéhistoria.



Ted Nelson
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Celebrating people who bring the Internet to life

INTERNET
HALL 0f FAME HOME !"INDUCTEES  NOMINATIONS = INTERNET HISTORY = SPEAKERS

INDUCTEES

HOME / INDUCTEES / J.C.R. LICKLIDER

INTERNET HALL of FAME PIONEER

J.C.R. Licklider

Posthumous Recipient

In 1962, Dr. Joseph Carl Robnett Licklider formulated the
earliest ideas of global networking in a series of memos
discussing an “Intergalactic Computer Network.” Both well-
liked and well-respected, he demonstrated an amazing
prescience many times over. His original and far-sighted ideas
outlined many of the features the Internet offers today:
graphical computing, user-friendly interfaces, digital libraries,

e-commerce, online banking, and cloud computing.
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Libraries of the Future

Celebrating people who bring the Internet to life

INTERNET
HALL 0of FAME " INDUCTEES = NOMINATIONS  INTERNET HISTORY = SPEAKERS

~ ibraries
01 Uhe Fufure

By J. C. R. Licklider

INDUCTEES

219 pp.,

Hardcover

ISBN: 9780262120166
Published: March 15, 1965

HOME / INDUCTEES / J.C.R. LICKLIDER

INTERNET HALL of FAME PIONEER

J.C.R. Licklider

Posthumous Recipient

Out of print

In 1962, Dr. Joseph Carl Robnett Licklider formulated the
earliest ideas of global networking in a series of memos
discussing an “Intergalactic Computer Network.” Both well-
liked and well-respected, he demonstrated an amazing
prescience many times over. His original and far-sighted ideas

outlined many of the features the Internet offers today:

graphical computing, user-friendly interfaces, digital libraries,

e-commerce, online banking, and cloud computing.
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| ett Overgripande mediehistoriskt perspektiv har
datorer ompro-grammerats fran att vara
siffermaskiner som processar data - till att bli
kreativa verktyg for hur data gestaltas.



Icke desto mindre har datorn alltid betraktats
som ett framtidsmedium — vilket ocksa galler
var samtida diskurs kring digitalisering, vilken i
regel beskrivsssom en framtidsbildande teknik.
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Introducing Apple I1.

You've just run out of excuses
for not owning a personal computer.

Clear the kitchen table. Bring
in the color T'V. Plug in your new
Apple II¥ and connect any standard
cassette recorder/player. Now you're
ready for an evening of discovery in
the new world of personal computers.

Only Apple II makes it that

easy. It'sa

complete, ready to use computer, not a
kit, At $1298, it includes video gra-
phics in 15 colors. It includes 8K bytes
ROM and 4K bytes RAM —easily
expandable to 48K bytes using 16K
RAMs (see box). But you don't even
need to know a RAM from a ROM to
use and enjoy Apple II. For example,
it's the first personal computer with

a fast version of BASIC permanently
stored in ROM. That means you can
begin writing your own programs the
first evening, even if you've had no
previous computer experience.

The familiar typewriter-style
keyboard makes it easy to enter your
instructions. And your programs can
be stored on—and retrieved from—
audio cassettes, using the built-in

cassette interface, so you can swap
with other Apple Il users.

You can create dazzling color
displays using the unique color gra-
vhics commands in Apple BASIC.

k’\" rite simple programs to display
beautiful kaleidoscopic designs. Or
invent your own games, Games like
PONG —using the game paddies,
supplied. You can even add the dimen-
sion of sound through Apple [I's
built-in speaker.
But Apple Il is more
than an advanced, infinitely
flexible game machine. Use
it to teach your children
arithmetic, or spelling
for instance. Apple Il
makes learning fun.
Apple Il can also
manage household finances,
chart the stock market or
index recipes, record collections, even
control your home environment.

Right now, we're finalizing a
peripheral board that will slide into
one of the eight available mother-
board slots and enable you to compose

music elec-
tronically.
And there

will be other

peripherals

announced

soon to

allow your

AppleIl to
talk with another Apple II, or to inter-
face to a printer or teletype.

Apple Il is designed to grow
with you as your skill and experience
with computers grows. It is the state
of the art in personal computing today,
and compatible upgrades and peri-
pherals will keep Apple I in the fore-
front for years to come.

Write us today for our detailed

brochure and order form. Or call us

. for the name and address of the

S Apple I dealer nearest you. (408)
| 996-1010. Apple Computer Inc.,
20863 Stevens Creek Boulevard,
Blcalﬁg. B3-C, Cupertino,
California 95014.

r
[}
o

Apple II™ is a completely self-contained
computer system with BASIC in ROM,
color graphics, ASCII keyboard, light-
weight, efficient switching power supply
and molded case. It is supplied with
BASIC in ROM, up to 48K bytes of
RAM, and with cassette tape, video and
game [/O interfaces built-in. Also in-
cluded are two game paddles and a
demonstration cassette.

SPECIFICATIONS

= Microprocessor: 6502 (1 MHz).

» Video Display: Memory mapped, 5
modes —all Software-selectable:

- Text—40 characters/line, 24 lines
upper case.

+ Color graphics—40h x 48v, 15 colors

« High-resolution graphics —280h x
192v; black, white, violet, green
(12K RAM minimum required)

+ Both graphics modes can be selected
to include 4 lines of text at the bottom
of the display area.

- Completely transparent memory
access. All color generation done
digitally.

* Memory: up to 48K bytes on-board

RAM (4K supplied)

+ Uses either 4K or new 16K dynamic
memory chips

+ Up to 12K ROM (8K supplied)

* Software

« Fast extended BASIC in ROM with
color graphics commands

« Extensive monitor in ROM

«1/0

+ 1500 bps cassette interface

» 8-slot motherboard
- Apple game I/0 connector
- ASCI] keyboard port
« Speaker
- Composite
video
output

Apple Il is also

available in board-only

form for the do-it-yourself hobbyist. Has
all of the features of the Apple Il system,
but does not include case, keyboard,
power supply or game paddles. $598.

PONG is a trademark of Atan Inc.

*Apple Il plugs into any standard TV using
an inexpensive modulator (not supplied).

‘qpple computer Inc:

Circle 272 on inquiry card,
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NICHOLAS NEGROPONTE

“Succinet and readable. ... IT you suffer from digital anxiety, that creeping
sense that technolopy is racing along much faster than you can follow, here
i3 @ book that lays it all out For yvou.... We need visionaries like Negroponte.”
—Newsday

1996
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“Succinet and readable. ... IT you suffer from digital anxiety, that creeping
sense that technolopy is racing along much faster than you can follow, here
15 @ book that lays it all cut For you.... We need visionaries like Negroponte.”
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1996
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sense that technolopy is racing along much faster than you can follow, here
15 @ book that lays it all cut For you.... We need visionaries like Negroponte.”
—Newsday
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AT O AL B ESTEELLES ... computers [will] filter, sort, prioritize, and
manage multimedia on our behalf ... as if The New
York Times were publishing a single newspaper
" g tailored to your interests ...

| Being digital will change the nature of mass media
from a process of pushing bits at people to one of
e O allowing people (or their computers)
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Rip. Mix. Burn.

The new iMac. Now with iTunes and CD-RW/






& Ffile Edit find Channels User Tools Web Help Sat6:A713PM ] ¢ E= | ) Napster
yearch resutts for turtles
Artisi turtles
Title s0 happy together Search
E_:; Turtles - So Happy Together .mp3 40MB 192 Kbps Cable 3:00 minutes murdaSs timeout
g; Turtles_So Happy Together.mp3 40MEB 192 Kbps Cable 2:59 minutes Jpkecri timeout
g:_‘}, Turtles - So Happy Together.mp3 39MB 192 Kbps Cable 2:95 minutes cfankeny timeout
E Me First and Gimmie Gimmies - So Happy Together {punk Turtlesco... 1.8MB 128 Kbps T3+ 2:01 minutes davegd?777 timeout
E:_‘}j Copy of & New Found Glory - So Happy Together (punk Turtles cover... 1.6MEB 128 Kbps T3+ 2:01 minutes corky273 timeout
g_p} Turtles--5o0 Happy Together.mp3 26MB 128 Kbps T1 2:56 minutes Zena5000 timeout
E;?J & New Found Glory - So Happy Together (punk Turtles cover).mp3 1.6MB 128 Kbps T1 2:01 minutes keanie timeout
g:_‘}, The Turtles - S0 Happy Together.mp3 2.6 MEB 128 Kbps DSL 2:98 minutes vizbiz timeout
rjml Turtles-Sn Hannu Taaether mn= 2 5 MB 128 Khns NS 2-Ef minutes whazanl 00 timeannt
Ll Transfer Manager =
9,
I Download Order I Progress I Size Speed I Tim =
4 E:_:‘j Andrew Lloyd Webber - Think of Me - The Phantorn of the Opera - Disc 1 ... ) 4.9 MB 5.5 K/sec 10
$ g:_'}J John Williams - Duel Of The Fates.mp3 e— 48MB 142 K/sec 2
& 23 02_-_john_williams_- _duel _of_the_fates.mp3 —— 48MB 4.9 K/sec 5| =
A4 E;; Paul Simon - You Can Call Me Al.mp3 - | 5.3 MB 2.8 Kisec 29
$ 2 Paul Simon-You Can Call Me Al.mp3 =1 5.3 MB 3.0 K/sec 26
$ 23 Paul Simon-You Can Call Me Al.mp3 I S3MB  1.6Kisec  S4f
$ 2 FF4- Main theme {Enya Remix).mp3 — 42MB  12.4Kisec 3
A
w
M | 4|
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