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The Association Knowledge without Borders, founded and chaired by Professor Jean-Pierre
Petit, astrophysicist, aims at spreading scientific and technical knowledge in as many
countries as possible and in as many languages as possible. To this end, all his popular
scientific works, which cover a period of thirty years, and more particularly the illustrated
albums he has created, are now freely accessible. Anyone is now free to duplicate the present
file, either in digital form or in the form of printed copies and circulate these copies to
libraries , within the context of schools or universities or associations whose aims would be
the same as the association , provided that they do not derive any profit from this circulation
and that they do not have any political, sectarian or confessional connotations. These pdf files
may also be put on line in the computer networks of school and university libraries.

Jean-Pierre Petit intends to create numerous other works which will be accessible to a larger
audience. Even illiterate people will be able to read them because the written parts will
“speak” when the readers click on them. Thus it will be possible to use these works to support
literacy schemes. Other albums will be "bilingual” in so far as it will be possible to switch
from one language to another selected language with a mere click. Hence another tool made
available to develop language skills.

Jean-Pierre Petit was born in 1937. He made his career in French research. He worked as a
plasma physicist, he directed a computer science centre, he has created softwares, he has
published hundreds of articles in scientific magazines, dealing with subjects ranging from
fluid mechanics to theoretical cosmology. He has published about thirty books which have
been translated in numerous languages.

The association can be contacted on the following internet site:

http://savoir-sans-frontieres.com



FUERVTHING VOU ALWAYS
WANTED TO KNOW ABOUT
COMPUTERS , BUT MEVER
DARED ASIK ..




SorHie - WHereaBouTs ARE we 7

\FIHH

gur WHAT 4Aze vou
CALCUCATING 7

HAnG On ... I'm IV THE

MIDDLE OF A CALCULATION.

I - OH, LoOKk, [T

Too COMPLICATED 7O
EXPLAIN. M TUST
CALCULATING |/
THAT's  ALL

pLimey ! Taxe
A Look Ar

THIs |




Wow! ALc meze/
CoLorep RyTTONS |

I WwWoNDER
WHAT THeY ’RE

WHATS Acc THIS

GARBAGE I

UNDERSTAND A
worp oF T !




OH, IT'¢ THAT BLASTED
PELICAN MESSING AROUND wiTH

My pProGRAM !

SWEETIES — T'vE GoerT A ToB To FivISH.

LISTEN,

TiLL THEN, WHY DoN'T you TAKE FoURSELVES OFF SOMEWHERE
AMD  BRowSE  ARounD THE COMPUTER CENTER P BUT BE

CAREF UL ~ DoN'T TOUCH ANYTHING .




BUT NoT AS MUcCH AS IT LOOKS.
LISTEN :  TO PLAr WwiTH THE COMPUTER,
ALL You N€EED To Do Is Grve

IT INSTRUCTIONS ...

... WHIcH You TAP our own
THIS — SORT OF — KEYBOARD ...



MAKE AN ENTRY INTOo THE COMPUTER, rou
Tvee A BRACADABRBRA , AnvD THEN PUSH THE

BUTTON  MARKED RETURN.

)

I sSAY, HoLp
YoUR Horses ! SoPHIE
ISN’T HERE !

T'VE GoT AN
JORRIBLE FEELIN?

I'M GomnvAa REGRET
THIS,

DonvcHA FINK IT'D
BE BEST To ’ANg ON
TiLL SHE COMES BAlK,
ARCHIE 7

Burt SorHie TOLD vs
NOT 70 TOUCH AA/YTH/N4_/

OH, SOPHIE'S MILES
Away . AnrwAYy, WHAT
SHE DOESN'T kNow WON'T
HURT HER , witl iT 7




THE COMPUTER

OH YeS ...
WON’T CARRY 0UT AN INSTRUCTION

UNTIL Yov PUSH THE
RETVURN BuTTON,

I}
}}\
&

RETURN -
WHERE (s IT T

A, THERE /




IT SURE WASN’T vou JERK !

Nvow You’ve Dumpeo us RIGHT

IN T ./

(#) FOR THE BENEFIT OF THOSE OF A NEAWUS
DISPOSITION , THIS SPEECH- BALLoON HAS

BEEN (EET To TNE READER’S IMAGINATION .

N.B. owvLy cERTAIN MoODELs ©OF COMPUTER CAN  IMPLEMENT
™HE CcoMMAND [ABRACADABRA]., IF IN DOURT IT Is BEST
NoT 7o TRY ..
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Listen |
I CAN HEAR SomeTHing!
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%&% - ;{/)—éﬁ : F@:@P

<

T WONDER WHAT THESE

LOCKERS ARE FOR?



7//"* I

Hey,
WHERE ARE YOUR TROLLEYS .

YOU MOTLEY CcREW/




I CAN’T FIND YoU FoLKs IN MY
PROGRAM AT ALL ... IT’s A~ ARsSolLUTE

ScHAMBLES Tooay | @uite DiaBovicar!

Twe EXTERIOR 7 THAT

MusT BE A wnew
DEPARTMENT . ..

WE’VE CoME FroM
T™HE EXTERIOR,

Bt s
it
7 XL

YUS. AN’ IF YER (o
JUST PoINT VS TOWARDS A
W EXIT...

I'LL DEAL WITH
Yoo LATER . TI've ot
TO ATTEND TO /

Av  INPUT

THEY CREATE SO MANY
INTERFACeS THESE DAYS THAT

A MAN CAN>T TELL WHETHER HE’S

COMING  OR GoiNgG . ..
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Joe - pPuT THAT
INTO BINARY CODG./

AND GET ON THE RBLOWER To
THe MucriPLicaTion PEOPLE.

svap 7o i1 !

Ricut !
CENTRAL MeMory

No PROBLEM. Tuere's
PLeNTY OF Room . THEY've
RESERVED Enove v
MEMORY SPACE,

READY WHEN
You ARE,/

1¢



//
CRO c;;;{::::>
- -
A0

FOUR MICROSE
__J  NoT RAD , NOT BAD AT
—

(s George
ReAapy ¢ SEND T
OFF ON THE
BuUS !/




GoLLy ~ ANOTHER INPUT

BUT IT couLtD HAVE
uac ARRiveDd !

geen BETTER !

BATTLE STATIONS,
MeN !

So
Are INPUTS 7

THESE

ALL PRESENT
AND CORRECT,
sk !
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Geonce ¢ WHERE S
CEORGE I T’LL WAVE

DRIVE AS IF THE
DEVIL WERE AFTER vou /

MICROSECONDS CoOST MoNEY,

rov KwnNow ,/

CAN’T FIvD
NO CIGARETTE BUTTS

(N THIS DUMP ...

o/

WHY ARE

GET ON WITH IT — You’ve cor

ADDITIon To Do !

To

You §$

AROUND Like A STUFFEED Duck 7

Yes
I CANv SEE YoU’RE NEwW

THE JoB ...

(F rou [NSIST..

WHERE Do I START [

19







Av  Abbition ,7

yH- I’VE COME ABouT
AN ADDITION

WE DowN’T Do
ADDITIoNS HERE,

PAL
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Ty oy o >
/ 2V W N
{ Q o M = 2
; 2 [~ S Q0
X
n
=50 o
: 8y -y
S s < S M
> & W N RS-
o = ' Qo N
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7 YoU MEAN You
WANT A COPY ,

—
ELL- HERE \N\
ane !

- .
=
//

CENTR AL




"/ some MEMORY LOCATIONS wave
LABELS, AND SOME ARE BLANK ;’/

L
£

.

IT MEANS THAT SINCE THERE’s \
NoTHING IN THEM  we pow’T PuT /
4
NoTHING ON ™erm , OF course ! '
0 ) : NN

1 | ; | ! “f ‘
‘f' ;

— e
L !

|




Grear. Now BAck

7o ADDITION

SHALL WE TAKE

A LOOKk INSIDE ONE OF

TUESE RAGS ?




A /
AND TWO UNKNOTTED ONES. IN THAT ORDEL . |

Now Foa BAg A . Two
kNOTTE D HANDKERCH/fFS AND owne -
UNKNOTTED ove - 1y THAT
ORDER ./

WHAT Do THEY WANT
ALL THEM CANKIES FoR,
Max ,P




Tvev’re BINARY CODE .

I SAW HowW THEY wemir ABour

T JUST MNOW. THE UNKNOTTED

4 —
HANDKERCHIEF meanvs ZERO §,/5 Tz
ANb THE KNOTTED ONE MEANS % %}

ONE.

=

IT’S  EASY ©  WHEN vou counT, You wRiTe ONE = 1) Two = 2,
THREE =3, FOUR =4, FIVE= &, SIX = & , SEVEN = 7, ElGHT = &,
NINE = O  Avp THeEN, To Ger TEN, vou pur 1 awo O t1ose HER.

MPIZ EZEVEA/ rov PpPUT 1] TWELVE IS 12 AND SO ON ..

THAT!'S BECAUSE YOU’'RE & VEN T—EN
SYMBOLS 1] 2/ 3/ 4—/§/ 6/ 7, g/ 9/ O To
CODE THE NUMBERS W/ITH,

BUT Now SUPPOSE THAT ONE -
Yov've owmry qor TWO
SyMBoLS INSTEAD OF
THE uvsvaL [EN ; AN
THAT THESE SYriBocs ARE
g avp 1 (¥, //V;TEA
o DECIMAL , rou’ Vc

GoT To CObE IN EINARY

BuT T Keep

CETTINQ STUCK ,/

YES/

(%) IN CoMPUTING, ZE€kO IS WRITTEN .



... So THREE works ouT
a¢ 11 . Wwar po I po
arer THAT 2/7

NU/ vo! WHen vou ceT To

Two, vou werite 1&

BLIMEY ,
I’M GeTTING THE
ANG OF THig !

WoT °APPENS IS THAT THe

CONTENTS OF MEMORY
A is SIX - WHICH IS wort

YER GET IF YER DoES THE

OFPERATION WE WAS TALKIN’
ABAHT ~ 2 x 3.

"
(AN
=
[NY
X
(Va)
x

SEVEN

| QP |

23

<V
NGNS
BN

MY woRD, Now
THERE’S A THING !




BUT WHY NOT STick

1o Deamar Cove 4

Becavse CompuTers ONLY

know How TO PERFORM OPERATIONS

Five -

cop€D InN  BINARY,

ADITION

HEY! Stor THe BUs!
WE’'VE REACHED

HADDITION !

Tue  ELEMENTARY OPEMD
ARE : o+ 8 =& ‘

LESSEE , LESSEL ...
11¢ + 188 = ?

g+ 1 1+08 =1

AND 1+1 = 12

(miat 15 , vou hAave To CARRY

RNV R-=3

(

————
ZERD Plus 2ERo0 : 2£Ro0. /A
ZERe PLus ONE  ONE, ~/2
ONE PLus ONE : T ,
PUT 2ERQ , AND A \
cArRrRY 1 . Tuew I pur /(\
o \ A}

NE
—_— 29




Ricwrer | An’ BY CARRYIN’ oN THE

TABLE ON PAGE 28 THAT GIVES TEN.

IT's ALL Tpvo
MyCH FOR A HUMRLE

Tiresias , oco BOY -~ TS
ALL H?EXCEEDINGLY SIMPLE .
only You’D PAY HIATTENTION FOR

‘ALF A SEC, You’D Soon SEE..

3

WeLe , 0F couRSE, UN -
vou kwnvow. IT’s ALe THE SAME
To me. I gust wokx HeRE. T
SHOYE STURF (MTo MEMORY , AND
DELVER CoPIES. L Don’T CONCERN

TIRESIAS ﬁ
you’Re A DUNCE/ /_’4)
\‘_/

AN

)
y

= 1937 = FIGHT

= 19021

% =101

= NMine

D = TEN

__]]

I wawnr O

B
%hﬁ

W

g

~

-

ur !

) >

~———



AND  WHERE have YOU Been ALl Tis Time ©  THE WHoLE

CHAIN 0OF CALCUCLATION 1§ SNARLED UP BECAYSE oF You ./

I1's JusT NoT Gooo Ewovaw | T

DoN'T kNowW WHERE THEY Dug pou UP )

FRoM — BuUr rov’eRe A DISAVPTIVE
ELEMENT ,  Young man !

ARcHIE'S REEN GonE AN AWEULLY LONG TIME .
OH weLL, WHILE IT'm waiTivg T'ie wWRiTE A

Lirtee PROGRAM . Srarr By IMITIALIZING THE
VARIABLES ...

Ox, BOTHER /!
IT’S STARTING UP AGAIN _/
Avo Here 1 AM wiTHOOT

I
A Sovl 1o HELP Me !/ WHAT'S Sue uP

TO Now 7



)

Me Mor Y .

Ok

Very weLL. YOU TH£IZE./ G‘o BACk TO Cs/vrm;,_
You vE Gor TO FILE Two DATA LISTS

Eacn enVTRY IN Twe (IST 1§ A STANG OF LETTERS,

HAT 15, A WORD.

DEcimar Cop& , THEN WE TRANSLATE THAT

™~
COURSE WE CAN DEAL wiThH worps I First we GivE Therm A
INTO BINAR

0

THE DATA ARE TWNO PACKALES , EACH

OF THREE HUNDRED
WoRkDs  We'te wumeea THe FRRST ac A(l), A(2), ... A(300),

AND THe second As B(1), B(2),...

K

, B(500) .

Ow, AND WHILE YOU’RE AT [T, FoU CAN
RECERVE Two BATCHES OF THREE HUNDRED

MEMORY  LOCATIONS

NS

/°§

w THEN HEAD FOR
/ CENTRAL MEMORY.
e
\\ e

]

Ok . FIRST Go
70 CODING , AnD

L



Yov've Pick€ED A BAD
TIME TO EXPECT ME TO
Do THAT roT, paL !

\/ 7
A
w " MANE , MANCY,  MORPH ..

Tr>LL BE DONE FASTER
IF rou TAke LisT B, T

LOoOKk AFTER (isT /4

WHAT'S THIS BABBLE P




-COMMAND

MoDE

ProGoAM
FilLe

I WONDer WHAT

THAT New BOY’s (P

TO Now .P

==
SR
& >

Gooo Heavews

4 PROGRAM /

HERE'S THE FIRST

INSTRUCTION
w ™e PROGRAM,

WHAT ARE You




I'm Takivg e LIST or INS'TRUCTIONSFM\

e PROGRAM That's TuST ARRIVED , AND AUTTING
THEM In ORDeER. [Becavse, NATVRALLY, THeY
[

Pon’T ALwAvs SEND THEm N THE RICHT ORDER!

i

IN OTHER WORDS HE'S MAKING
A PROGRAM LlSTI»NG, //
O

L

SHE MUST RE GETTING
TIRED OUT THERE...

You JUST WoULDN'T ReaLze How FRUSTRATING

ese PROGRAM CORRECTIONS are To
vs HAarDWORkiInG FRONT LingE Troors /!

NuTS , I'VE mMADE
AN AWFUL MESS OF
vAT !

35



I HOPE THEY
HAVEN’T Gor INTO ANY
KIND oF TROUBLE ...

wouLD You LiIkE

A SWEET ,7

T'ie CARRY ony

You'p BETTER EXPLAIN To Mg
WHAT ALL

A PROGRAM s npamier Lixe
A RECIPE Iv A cookBooK)
witH THe DATA AcTivg As THE

' INGREDIENTS . |7 cownsisTs OF LoTs OF
INSTRUCTIONS , wHicH ARE NUMBERED AND

ARRANGED [N INCREAS NG ORDER . Hs soon As
I RreEcewe THE commAnd To EXECUTE Tue

PROGRAM, T WwitL CARARRY OuvT THEXE
. INSTRUCTIONS IN ORDER , ON &
AFTER THE OTHE R

THIS STUFF IS BEING

We STO0RE T ALL IN

Tve PROGRAM MEMORY.

R 3

36

Ao WHILE Youhe WAITING ?

so THAT’S
WHAT YOU’VE BEEN
CARRYNG oON

ABOUT,




I wonvoer wwaT
SHE'S  DREAMED UP,?

3>

Vd

1 4wvwe T0 N

L THE VALUE ONE

52
2 GIlve To L A VALUE AT {
RANDOM BETWEEN 1 ans 300 l

<>

A —

2 qive To T A VALVE AT
RANDoM RBeTWEEN 1 anp 300

W FIND A(T), e I™ worp
IN List A

On-on, Here
we ao. We wave

T0O ExecuvrE THE 2= — —
PROGRAM AT owncE. E FIND  B(T), THe J7 worpd
IN LIKT B

\\\(_' _
X/Z ¢ Form (BY cowcmgwnoﬂ
)

M= A(T)+B(I)

7 PRINT N j
/ "
8 on THE SAME UINE , PRINT

A SPACE AND THEN THE
worRp M

RiuHT . You s€T vf
A MEMORY LOCATIon , AND

9 ApDp 1 To N

1 INsipE T,

5=

L4

10 JF N>20 THEN STOP.

OTHERWISE Go To 2

Don’T woRRY .

KNow THE WA T

57



y ”\N
Nsx"r, Go To THe RANDOM NUMBER GENERATOR p&w@©w
TO CARRY OuT NSTRUCTIONS 2 Anp 3 R

MATY I Re oF
ASSISTANCE , SIR !

paows MO

— :E PROPQN'Y
X DRESSE D

UM.. I NEED Two NUMBERS
T awo J, CHOSEN AT RANDOM
Between 1 avp 30O.

Tur -TUT ...
THESE  SCLOBS

Berore vou ENER, WoulD you Piemsc

BE 0RBLIGING £NOUGH TOD PUT ON TH!S TIE 7

On. Your PArponv, Sir .

T RecreT THAT AvimaAcs Adc

NoT PERMITTED on THE
PremiSE S,



1’D LikE You TO PuT

THESE INTO MEMORY LOCATIONS

cAlLvGg one I awD  THE

C Now Go To Centrac Memory ...
—

/@@I’VE jUSTD &
g COME FROM THERE 0 /—//

Do Nor QUESTIoN My 0RDERs !

\
=
v

You WitL 6o AND FinD THE CONTENMTS
oF L |, AND vou witt USE THAT TO GE&T
THe I worp A(I) FRorm TwWe [isT OF

WORDS A You witt Do THE SAME THING
witn I 7o ger B(J) From THE

LisT B

UP AND DowwN ALL

DAY —~ JuvgLT LIkKE A

Twavks ! Now, T'm (opeme
For THe 6™ eney v THe

HERE'S THE CoNTENTS OF
A¢ vou Don’T READ
BINARY T'vE ADDED A

LIST OF WoRDS A

cofy [N DE CIMAL FOR YOUWU,

o

A+ S KD) Ko) At

All) A2 MDY A AST A6

39



HERE's B(T)

INSTRUCTION 6
You Go overR To

CONCATENATION.

Gooo. Now,
WHAT Do T po

EACH OPERATION , IN THE COMPUTER , (S N &FFETT A MINI-PROGRAM.
ADDITION avo MULTIPLICATION , FOR ExAmPie, ARE FPROGRAMS
PERMANENTLY RESIDING I THE CoMPUTER . Sucy STRUCTURES ARE

cacces SUBROUTINES. Wuat welve cAccep CONCATENATION

1S ALSO A SUBROUTINE — ONE OF MANY AVAILARLE To THE
MmAcHinG . Rememger : ACI) anp B(J) Are STRINGS of

LeTTERS . CATENA 15 L4TIv For "CHAIN,"

THiS  SUVBROUTINE CHAINS TOG4E THER Two )
STRINGS OF LETTERS NTO A SINELE (
WoRD, WRITTEN SymBoucacey M= AT)+B(O) :

40




7 BUT THEE ARE JusT
ANUVVER (OAD OF ‘ANKIEY

wiv knvoTs N YEM !

THIS OnvE , RIGHT ynDER
YouR ~ €R ~ BEAQK . IT MEANS
CosMO,
¢

You k Now PERFECTLY WELL

THar EVERYTHING PassinvGg
THROVLH HERE 1S CODED N

BINARY — INCLUDING woR DS
AND LETTERS.

AND IN BaG B(T)
WE HAVE PHOBE,

Gooo. THIS Has 70 <o
iNnTo Memorr M.

FEET or Tecunotogy !!

ﬁ ALL THIS TD-ING AND
FRo-Ivg — NO WONDER
THETY SAY (OMPUTINgG IS A



Ow, Super | Mr
PROGRAM 1S Rumnninvg !

Newo , Hewo, Come v Pease! Ax,
BUFFER , INSTRUCTIONS /and &  Privr
our N AND THeEn , oN THE SAME CINE,

A SPACE , AND THE CONTENTS OF M,

MESSAGE
RECEIVED, SIR /
RO4eR AND
T !

CosMoPHoBE | THAT'S QuITE Fumny .
DI'p BeTrea THINK UP A DEFINITION FOR
NEw WORD THAT THE COMPUTEA HAx 'INVENTZD !
How ABovT “Someone UNABLE TO BEAR
THE UNIVERSE " ?

THS

At Live 10 we Have
4 CONDITIONAL BRANCH.
Ir’s BASED ov q | EST

WHETHER THe CONTENTS

OF MemMory N (WHiCH
acrs as A COUNTER)
gxceeps 20O, ANMD IF So,
TO STOP.

IE NoT , THE PROGRAM
Goes BAck TO LINE NUMBER

2w THE SERIEE OF INSTRUCTIONS , AwD CoNTINUES = THAT
IS, Goes Round ANOTHER TIME , Doing ANOTHER LOOP,

N
7/' WHAT WoUuLD HAPPEN

WiTHo uT THAT KIND OF
7T 7

42



THen vou’'p ceT  UNCONDITIONAL BR/}NCHINC,

0 /&-\\

AV

AND HERE THAT WouLD MEAN THAT
THE PROGRAM WoveD Cco ON LooPING
FOREVER , DOINg THE SAME THING

OVER AND OVER AGAIN, I

——

OF CouRse , BECAUSE NOTHING HAS BEEN SET up To STOP IT. HERE
WE FolLlow ORDERS To THE LETTER WiTHouT ARGuinG. THE PRocrAmM WE'RE
WORKING Oon HAS BEEN DeSIGNED To PRODUCE 20 WoRDs ; THAT 1S, ToO
STOP AUTOMATICALLY AFTER L(LOOPING 0 TimMm€eZ . THE OPERATION
napp 1 To N" Js cacced INCREMENTING | Ano 1T LETS US USE THE
VARIABLE N As A LOOP COUNTER . AnvpD wHiLe WERE wasTivg

TIME TALKING, VALUARLE MICROSECONMDS ARE TRICKLING AWAY,

¥

.\ Y S—a

_‘ THIS |S WHAT HAPPENS WHEN -
7 [ You PRoGRAM FIRST, THINA /
Q LtArer !

NS

7

ﬁ - I SHALL CALL THIS PROGRAM \
< ﬁ'ﬁ LOGOTRON

C‘/'?O s
A, o
“ 000, OTHER % JF HEM




A @@MP@TEE{ POSSESES A ComplLeX
RANGE ©F INSTRUCTIONS , AND AN
EXTENSIVE LIBRARY OF SUBROUTINES,
THANKS TO wWHI(H yov CAN CoOMPOSE A

HERE WE HAVE AN EXAMPLE OF WORD -
PROCESSING .

AT THE MOMENT, COMPUTERS HErp vsS To
MANIPULATE DATA AND MAKE CALCULATIONS RUICKLY.
IT 1S HOPED THAT SOON T WILL BE POSSIBLE
TO MAKE COMPUTERS THAT POSSESS WHAT IS
ALREADY CALLeD ARTIFICIAL INTELLIGENCE

THIS COMPUTER HAS STIMULATED SoPHIE s
IMAGINATION, BuT SHE (s THE MASTER. Tw
GEMERAL WE CAN SAY THAT "THE COMPUTER
CAN ONLY PERFORM THE TASKS THAT A
MAN  HAS INSTRUCTED IT TO Do, AND
NoTHING More .”

Bur soon, EQuIPPED  WITH EYES, EARS, AND HNANDS , IT witL
CommuNIcATE  wirtH THe worep AUTONOMOUS(Y , Avp TAxE PART v
ITs own EXPERIENCES , BEING ABLE AT TWE SAM&e T/ME To
MODIFY TS PROGRAMS , THAT IS, ITs "WAY OF THiNknG ," TO
IMPROVE (TS PERFORMANCE AND |TS ARILITIES.,

PepHAPS IT°S THEN THAT OUR TROVBLES BEGIAN...

\mcmr«veu.l

e
\

KEEP A ClLOSE EYE
o~ THIS CHILD !

ARS KOV
yLTiM0DAL

T



g

D 3

HYPOLITH :

FOUNDATION STONE
MESOGRAPL: APPARATUS FoR
WRITING BrTwWEEN THE LNES
ELASTOSAUR

ANCESTOR oF TME EARTHWoR M
PoboCLAST:
FASHIoN-BOOT
STATOPDYNAMICS :

STUDY oF THE E£YoLuTiON oF
STATIoM ALY STATES
PANSCAPHE :

VenicLe For Gorng
ANYWHERE
EPISCODROME:

EMERCENCY LANDING STRIP
FoR BiSHoPs
PSEVDOPATH :
HYyPOCHONDRIAC
VERRIPHAGE :

PERSON WHo EATS Hig wWoaDS
RBLIOSTAT:

Book -~ PRESS

Whice Soprie  ConTinves ®uieTiy AMUCING WHERSELF,
BEGINVING TO COME To A HEAD

EHL
NOow THE ALARMS
conve ofF !

LocoToMY :
Mincivg ONE!S woR DS

PAN MANIA :
MANIA ABout EVERYTYING

PYROTOPE . cuimwey
MoNoscore :

SMaLL Che/mpER OF ARBITRARY
MATERIAL PEAMITTING TWE
OBSERvATION OR ONCY ONE
THING AT A Time

PANGAM Y :

TENDENCY TO E£SPOVSE
EVERY THING

VOLATIPHOBIA:
FEAR OF FL¥ING
THEOTOPE : pARADISE

LATEROGRADE :
onE wHo wALks @esiOE

HIS S HOES

LARDIPORT :
ONE wro BRINGS HoME

™e RBAcCoN

THINGS ARE
WSIDE THE COMPUTER...

HEcto, cenvTrAC MEMORY, Do Yoo READ
Me , over !




WHAT'S UP

iHey Don’T Awswee | I'p
BETTER HIT THE PANIC- BuTTon !

I'N CAgSE
OF ERROR

I Hore THEY DION’T
0O ANYTHING Sitiy !
I SHouLD NEVER HAVE
LEFT THEM oONWN

THEIR OW—A:/

46



THEY  vE
DISAPPEARED ! T wowper

IF = My Gop I

Heceo, Hewo! Centrnc Memory 7 WHAT ?
MEMORY CaPACITY OVERLOAD P Twe Devy /

Herco, STor EverRyTHING.
Yoo HEARD ME -
EVERYTHING

Wreee s TIRES|pc ©
I'VE NEVER SEEN

Wrere's ovr Swa 7

SUCH AN ABSoOcLyTE
PIC'S BREAKFAeT !

He was were
WHILE AqGo ...




You SHoulLD HAVE KEPT HIM We’p RBeETTER GET HiIM

UNDER CoNTROL, You know BACK PRONTO , BREFORE HE GOES

avo CRASHES Twue ENTIRE
SYSTEM.

Tr He's wawvoered wro SIGN CHANGE | wHAT wiLe BecoME
oF WM ¢ He mavr come ovT A DIFFERENT SEX _/,/

TwAT couvto BE A RIT
TRICK Y Swnvas ARE

HERMAPHROD I TES

EVEN SO, I’o ’ATE
TOo B€ IN 1S — ER—
CHELL ...

Apcrie amp Mecaeyre Go Fure-Speep— Aneap v
SEAKCH OF THE ERRANT MoLLULSC TieesiAas...

/ 43



OR NE MIGHT HAVE GoNE INTO
TRIGONOMETRY , aND GoT HIMSELF
TRIANGULATED !

Hum, ve<. I  WownmDegr

WHAT THE COSINE OF A
SNAJL LOOK S LikE ?

How wooucp weé
GET HIM BACk THEN T

H21T’S ALL VERY
7~ WELL, Tokind ABAHT)T !

‘oW WOULD YE€R LIKE |T
T0 'APren To YOU 7

THAT

ARCHIBALD Hicgivs

HAS CRASHED

T PRETTY SURE
THEY'RE AT THE BoTTOM
OF THIS . ..

+9



IT LOOKS LIKE
ALL HELL HAS

BRoOkeN LOOSE -

Tuere’s A FLOOR PLAN o©F
THIS ESTABLISHMENT. TRT TO P/
THAT CONFOUNDED SNAIL DOWA/,/

CODING

DATA
MEMORY

ARITHME T ic
Awd (0GICAL

PROCEgS/,\z,
UMIT

PROLRAM
MEMORY

Decoping

DRRRRI(IING




Hetco 7
Yes, SpeAkivg

To SQUARING, %.
AND STEP on IT ,/ -

S0 THAT’S
WHAT A

SNalL. SQUARED

LOOKS LIk E ~/




3t

il

-

\M\N N\ /m\

Viniimmine

il

e

STOP TEASING Him .

THAT WON’T DO ANY GooD.

YovltL JUST GET HIM
VPSET , THAT'S ALL /

HTT

IS

S=sSS NS ITN N

ONE THING'S FOR CERTAIN — WE’LL
NEVER GET HIM our THROVGH

TWE DOOR.

il
2 it
*n. v

SRy

)
* s!z,‘.\..!,,"ﬂﬂm B

y

AN’ GAWD ONLY KNOWS
woT anv UPSET SNAIL

Do ,/

MIGHT

HE MIGHT
BEcCOME

UNCONTROLLA BLE

AND CHARGE AT US,



We'te WAVE To TAxke Hig

$QUARE RooT.

ouT.

WHAT'S THAT
WHEN IT!S
AT HoME 7

KEEP YOUR
SHELL on, TIRESIAS.
WE'LL SOON HAVE
YoU ouT OF HERE,

WE’LL

HAVE

HIYoH TIRESIAS
AND AwAy !

Go, BABY,
co !l



HEY , 1T
wori€p /

Very were. Iv A CASE
Like THiS , THE ownvLy THING To

Do 1S RESET Ace THe Memory
LOCATIONS To ZERO

T MIGHT HAVE

CLEAR
MEMORY

known T !

T WISH THEY’D
MAXE yP THEIR MIMDS,

ALL THESE
HANDKERCHIEFS ToO
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WHAT ARE 5
You Doing Now -

WE HAVE RECEIVED
ORDERS FRoM ARovE ...

I wonder wHAT

SHe's VP TO [

Sorrie © NEVER HEArD
OF IT. MUST Bc A wew
SUBROVT INE,
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OH, Botver | i7's ALL mMuck Too
ComPLICATED To Expiav !

No, SoPHIE, SHE ...

WHAT'S THE
MATTER 7

OH DEAR,
I'M FEELING

/ Q TIRED ALL oF A

Svppen ! /
*{

|

J U
|l‘l| !
N
-'»I:' _;'g"
W .t' y/

YoUR EYES

ARE ALL RED,

IT’s NOTHING - T
JUST FEEL A BIT FLAT

JARDLY SURPRISIN® — CHARGIN® ARAHT
. Q LIKE A LUNATIc ALL DAY towg !
C
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Yes. you
WERE SAYING ¢

Let's GgeT A Few THINGS STRAIGHT, A COMPUTER , ABovE ALL, IS
AN INPUT - OUTPUT SYSTEM . THE ITEMS TMAT T DEALS WITH
CoME IN AT ONE END AND Go ooT AT THE OTHER . EVERYTHING
IS COoDED IN BINARY , BECAUSE Yyou Guys OwnLY Kwnow

How To COoUONT VP To ONE.

By INPUTS we MEAN SEQUENCES OF _/—(
FIGURES AND LETTERS , TrPED OvT ON A
kerBoARD . In COMMAND MoDE Twe USER
TrPES INSTRUCTIONS AT THE KE Y BoARD , IV
HIS OWN TIMg. THESE INSTRULCTIONS ARE

THEN EXECUTED IMMEDIATELY (PAGEs 1S-30)




PERFORMED RY HigHLy SPECIALIZED

THE WoRK (S
J]TEMS THAT

PROCESSING UNITS WHICH OPERATE ON
ARE CoDED In BINARY (HANDKERCHIEFS) ; AND THERE

(VR
~— AQ 1< A Non-sTop Flow (BUS) OF INTERMEDIATE
N

RESVCTS |NTO MEMORY .

N Jr e INsTRUCTIONS ARE
> PRECEDED By A NymBER, THE o

N
Q COMPUTER KkNowS AUuTOMATICALLY Iy
5 THAT THESE ARE INTENDED FoR p %
. DEFERRED EXECYTION. THeY 74
\
ARE THEN STORED N THE A Y

PROGRAM MEMORY .

THFY ARE  AUTOMATICALLY SORTED Ry THE
MACH/A/E} AND Svcyw A SEQRuence oOF INSTRUCTIoNS ARRANGED

N INCREASING ORDER 1S cAcced A PROGRAM.

@ SPECIAL COMMAND TYPED ON
THE KEYBOARD TELLS THE MACHINE
70 EXECUTE THIS PROGRAMMED
TASK . THIS s known AS
RUNNING THe Procram.

ExecuTE
PRroarAM
y;

STATODY NAMICS

[N PRACTICE THE INSTRUCTIONS ARE NOT WRITTEN
AS On PAGE 37. THEY ARE €XPRESSED I A \\\
LANGUAGE A4PRROIRIATE TO TUE PARTICULAR MACHINE, /‘
T{]Hg RESULTS OF THE COMPUTER'S
PRESENTED WITH

LABORS ARE
THe ai> of QUTPOT DEVICES

(vbu™, PRINTER | AUDIO )

* VISUAL

DisPLAY
o // g
/:5

L ¢



SO, 1P THERE ARE
OUTPUTS ~ THERE Mugt

Be av EXIT

SOMe WHERE |,

WeLL, HEcKk, I MEAN —
VoU kNow wHERE Your INSTRUCTIONS
COME FRoM , AND WHERE VYoUR

RESULTS GO T0 ©

No,

OTHER DEPARTMENTS.

Yovore Tewuineg mMe

THAT — THAT ALl oF O©OUR

CALCULARTIONS HAVE SOME KIND

oF MATERIAL CONTENT ( A
PHYSICAL MEANING T

™~

7 AIN’T Luvee

DEPARTMEWS/ IT’S THE

OUTSIDE WORLD , +A7€ !

THere HAVE Bern SPECULATIONS
ALoNG THOSE (INES , oF cowrsE. BoT

DARNED
DARNED

IT'S QUITE (MAOSSIBLE  THINK OF THE
ENERGY NEEDED To Tuen OUR COMPUTATIONS
wto Puysicar Reaviry !




A HUNDRE D

AMPERES T THAT'
bindoLicAL /

Bur You USE SUCH SiLLY
LITTLE CURRENTS HEgRE — OF THE
ORDER oF A THOUSANDTH OF
AN AMIERe !

ARE YoU
TRYIng To Be

FUNN Y

Listen — on THe OQUTSIDE

STARTER MOTOR FoR A CAR CAM
OEVELOP MORE THAN A
LunDAED AMPELRES,

A

I GET THE FEEUNG

THIS ISN’T A PRACTICABLL

WAy oUT,

WHERE Do Yov
SEND THE RESULTS

OF YOUR CALCULATIONS o




Down THere ©
HoLYy SMOKE |

\ / / —rllssl% / THAT IS

AN ENOUVGH Foouiswness Foe
onve DAY !
7/
\

HELLo.? Do rov HAve A
MEMORY LOcCATION WHOSE NAME

<. A-R-C-H-|-E 7

No, vou BlG
Dummy ! ARCHIE IS

ME T

o1



Loox, I've AtReapy
ToLp rYou — ARCHIE IS

ME !!]

Hereo, Centrac Memory
Here. WE nAve NOTHING oF
THAT NAME

Yo ... OF covrseE. ..
BUT Youv UNDERSTAND ... WE

D

HAVE TO GO BY THE BOOK..-
SORRY . .,
T'ee HAveE To FIND MY own
war ovr of THis I/

WHen You Gorra Go,
You Gorta Gop !/

D
o
—

THERE'S NO NEED
To GET WORKE D UP ABOLT
T! Loow AT ME-I'm
TAKING |T CALMLY
envovaH !

Die cace you
BAck . [HeRE's Someone

IV THE OFFIcE -..







|

(

ARCHIBALD HIGGINS,

T Peesome !



GLAD TO SEE
YOU (Looking
So wWeee. Bor
I'M AFRAID WE
Dow>T HAVE THE
TECHNoLo Gy T

GET YoU oor

THRov G Y THIS
TV Screew,

WHAT HAVE YOoU DoNE WITH
THe Ucer’s  Mavvac 7

THE MANUAL

Tlve LOOKED
For

EVERY WHERE
T,







. TI'WE FOUND A WAY OUT,
ere e 1 !
<) / )
: ; NN
\ © 0 )
(A u L s
B
(X k,;
/ ‘ @’A
J_ / i\
An, TNERE IT s ! THose AREN'T IT ...
Tue Missiva Mawvvar |

.....
o
!: .’:fi’

LESSEE ... [ESSEE...
EDITING ... DISC HANDLING ... MENUS...




OUTPUT

MESSAGE T

We uave
AN AUDIO- INTERFACE

CerRTAINL Y.

WHICH Wwitc Do THAT

SoPHIE — You o pe
GOT TO GIVE IT THE
COMMAN D

NoT ABRACADAERRA,

AnD, NATURALLY,

RETURN .




Do vou wanT To come Tpo 7

ME T COME WITH
vou? OUTSIDE °
I - ER...

You

I'M SURE
UNDERSTAND - .. THIS PLACE
IS A PART OF My LIFE..

©9



AND Now THAT

CALC ULATIoN OF T ' AND
LETHAL OOSsE AwYway, I Have A4 B

oF MU;Tgﬁiiv To Do. THESE CALCULAKTIONS...
)y EFFECT

—

== —, A
_ = C

W

/—;,Lg—op’m

SURBVERSIVE
——=MENTS

J
Yov’vE  MANAGED TD CownViNCE ME ALL

DOES  HAave A PHYSicAL MEAnING , T ASK
WHE THER THis OvTsiDE WOIRLD IS BETTER

THAN OURS ...







@ﬁ' FRomM THAT DAY ForTH, THE Cewvrer’s comporer

HAS SUFFERED FRom INEXPLICA RLE BREANKDOWNS , WHICH

NO SPECIALIST HAS BEEN ARLE To cure. PErRHarc
™IS i bve To Akcwigars Higews's SHOE | wricu
REMAINS INSIDE THE MACHINE ~ IN ConTacT witH EVERY
PART ... |




	COMPUTER MAGIC
	EVERYTHING YOU ALWAYS WANTED TO KNOW ABOUT COMPUTERS, BUT NEVER DARED ASK...
	THE END



