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FAIRYTALES 

AI I en Newel I 

Once upon a time, when i t was s t i l l of some use to wish for what 
one wanted, • •. 

. . . there l i v e d a King and Queen who had a daughter who 
was l o v e l y to behold, but who never laughed. 

Or perhaps: 

. . . there l i v e d an o ld fisherman by the s ide of a sea 
that had hard ly any f ishes in i t . 

I f you are l i k e me, you are already hooked. You are ready to 
abandon a l l ta lk of computers and e lec t ron ic technology and 
p r o f e s s o r s h i p s , and s e t t l e in to hear a f a i r y s t o r y . The i r 
a t t r a c t i o n reaches almost a l l of us. 

They l e t us enter in upon an enchanted wor ld. Magic abounds, 
though always in special ways. Animals ta lk , and not on ly 
animals but t rees and br idges. V i l l a i n y is there, c e r t a i n l y 
danger . There are t r i a l s to be overcome — usua l l y three of 
them. But there is always the happy ending. The spe l l is broken 
and the P r incess smiles and marries the youth who made her 
laugh . The o l d fisherman gets the J inn i back in the b o t t l e w i th 
the top on. And happiness is ever a f t e r , which means at least 
f o r a l i t t l e uh i Ie « 

The e x p e r t s t e l l us that f a i r y s to r ies are for ch i ldhood. That 
they c o n t a i n lessons for the c r i s e s of growing up, and that 
t h e i r u n i v e r s a l a t t r a c t i o n comes because they deal wi th what i s 
c e n t r a l to t h i s un iversa l time of l i f e . 

L i k e Hansel and Crete I , we have to leave home and f i n d 
our own way. 

L i k e Jack, in the s tory of the beanstalk, we can b r ing 
home the bacon i f we persevere, even i f our parents d o n ' t 
th ink we can. 

But there was more, i f you remember your Jack. F i r s t he 
escaped back home with a bag of go ld . But Jack and h i s 
mother used up the go ld , showing that one success is not 
enough. 

Then he made a second t r i p up the beanstalk to the 
G i a n t ' s c a s t l e . This time he came home with the magic hen 
that lays golden eggs, so he now had a technology for 
s a t i s f y i n g h i s and h is mother's wants. 

But even so, material things are not s u f f i c i e n t for the 
f u l l l i f e . So on h i s t h i r d t r i p Jack brought home the 



golden s ing ing harp, symbolizing the higher things of 
l i f e . 

Or l i k e the Pr incess with the Frog King, we must learn to 
keep our word and embrace what we f ind d isgust ing and 
u g l y , to d iscover that i t contains our hear t ' s d e s i r e . 

The e x p e r t s notwithstanding, f a i r y s to r ies are for a l l of us . 
Indeed, t h i s i s t rue , i f for no other reason than that today we 
a re a l l o f us c h i l d r e n with respect to the future . Ue do not 
know what i s coming. I t i s as new to us and as incomprehensible 
as a d u l t l i f e is to c h i l d . Ue f ind ourselves t roubled and 
f e a r f u l at the changes taking place in ourselves and our 
s o c i e t y . Ue need the hidden guidance of f a i r y s t o r i e s to t e l l us 
o f the t r i a l s we must over come. To assure us that there w i l l 
be a happy ending. Uhether f a i r y s to r ies have been w r i t t e n that 
speak to the heart of our own adult c r i ses is unclear . How would 
we, the c h i l d r e n , ever know? Perhaps we must get along wi th the 
f a i r y s t o r i e s we have. Ue could do worse. 

But even more, f a i r y s t o r i e s seem to me to have a c lose 
c o n n e c t i o n to technology. That the aim of technology, when 
p r o p e r l y a p p l i e d , is to b u i l d a land of Faer ie . 

U e l l , that should come as a shock! The i n t e l l e c t u a l garb of the 
modern academic is cynic ism. L ike a fol lower in a great herd , 
as s u r e l y as I am an academic, I am a cyn ic . Yet , I have j u s t 
u t t e r e d a sentiment that i s , i f anything, s t r a i g h t from 
P o l l y a n n a . 

I n p o i n t of f a c t , w i th in the small c i r c l e of w r i t e r s who manage 
to put technology and f a i r y s t o r i e s between the same covers , the 
emphasis i s always on the negative, on the dark s ide . The 
f a v o r i t e s t o r i e s are those that t rouble . 

L i k e the Sorcerer*s Apprentice, who learns only enough 
magic to s t a r t the broom of technology hauling water from 
the R i v e r Rhine to the c i s t e r n , but who cannot stop i t . 

L i k e the J i n n i in the b o t t l e , where the s to ry is never 
permi t ted to go to the conclusion in the Arabian N i g h t s , 
w i t h the J i n n i snookered back into the b o t t l e , but is 
always stopped wi th the J inn i hanging in a i r and the 
ques t ion along with i t — Can we ever put the J i n n i back? 
Or w i l l there only be ink a l l over the sky f t i l the s t a r s 
go out? 

L i k e the many s t o r i e s of the three magic wishes, in 
which , promising i n f i n i t e r iches just for the asking, 
they are always spent, f i r s t on fool ishness , second on 
d i s a s t e r and t h i r d on bare recovery. 

As in the Monkey's Paw, the old couple 's f i r s t wish was 
f o r 200 pounds. That was f o o l i s h . The second wish was 
f o r the r e t u r n of the i r just k i l l e d son. That was 



d i s a s t e r . The t h i r d wish was to send thei r son back to 
h i s opened grave to t r y to recover for themselves a wor ld 
where l i f e could go on. 

But I see i t d i f f e r e n t l y . I see the computer as the enchanted 
t e c h n o l o g y . B e t t e r , i t is the technology of enchantment. I mean 
that q u i t e l i t e r a l l y , so I had best exp la in . 

There are two essent ia l ingredients in computer technology. 
F i r s t , i t i s the technology of how to apply knowledge to a c t i o n 
to ach ieve goa ls . That i s , i t provides the c a p a b i l i t y for 
i n t e l l i g e n t behav ior . That is why we process data wi th 
computers — to get answers to solve our problems. That is what 
a l g o r i t h m s and programs are a l l about — frozen ac t ion to be 
thawed when needed. 

The second ingred ient is the min ia tur i za t ion of the phys ica l 
systems that have t h i s a b i l i t y for i n t e l l i g e n t a c t i o n . Th is i s 
what Angel Jo rdan , my co-Uhitaker Professor , has been t e l l i n g us 
about . Computers are get t ing smaller, and cheaper, and f a s t e r , 
and more r e l i a b l e , and less energy demanding. Every th ing is 
changing in the r i g h t d i r e c t i o n together. The good things do not 
t rade o f f against the bad ones. More speed does not mean more 
d o l l a r s . Smaller s i z e does not mean lower r e l i a b i l i t y . On any 
g i v e n date , these t radeof fs that the economists so dear ly love, 
o f hav ing to chose between painful opt ions, c e r t a i n l y do h o l d . 
But come back next year and everything is be t te r : smal ler , 
cheaper , f a s t e r , more r e l i a b l e , less energy. 

Thus computer technology d i f f e r s from a l l other technologies 
p r e c i s e l y in p rov id ing the c a p a b i l i t y for an enchanted wor ld : 

For brakes that know how to stop on wet pavements. 

For instruments that can converse with the i r users . 

For br idges that watch out for the safety of those who 
c r o s s them. 

For s t r e e t l i g h t s that care about those who stand under 
them — who know the way, so no one need get l o s t . 

For l i t t l e boxes that make out your income tax for you. 

I n s h o r t , computer technology o f fe rs the p o s s i b i l i t y of 
i n c o r p o r a t i n g i n t e l l i g e n t behavior in a l l the nooks and crannies 
o f our w o r l d . With i t we could bu i ld an enchanted land. 

A l l v e r y good. Uhat about the Sorcerer ' s Apprentice? That comes 
about because of two h a l f - f a l l a c i e s . The f i r s t h a l f - f a l l a c y i s 
that techno log ies are r i g i d and unthinking. Star t the broom o f f 
c a r r y i n g water and i t does just that and not something e l s e . 
But eve ry computer s c i e n t i s t recognizes in the S o r c e r e r ' s 
A p p r e n t i c e simply a program with a bug in i t , embedded in a 
f i r s t genera t ion operat ing system with no b u i l t in panic but ton . 



Even w i t h our computer systems today, poor things as they a re , 
such blunderbus looping is no longer a specter . 

E x a c t l y what the computer provides is the a b i l i t y to not be 
r i g i d and unth ink ing , but rather to behave c o n d i t i o n a l l y . That 
i s what i t means to apply knowledge to ac t ion : i t means to le t 
the a c t i o n taken r e f l e c t knowledge of the s i t u a t i o n , to be 
sometimes t h i s way, sometimes that , as appropr iate. With small 
amounts of computer technology — that i s , with small amounts of 
memory and small amounts of processing per decis ion — you o f t e n 
c a n ' t be c o n d i t i o n a l enough. That is c e r t a i n l y the s to ry of the 
f i r s t decades of the computer r e v o l u t i o n . I t was too expensive 
and i n v o l v e d too much complexity to create systems with enough 
condi t ional i t y . We d i d n ' t know how and cou ldn ' t have af forded 
i t i f we had. Consequently, many appl icat ions were r i g i d and 
u n t h i n k i n g . I t was indeed a Sorcerer ' s Apprentice who seemed to 
run the computerized b i l l i n g serv ice . 

However, the import of min ia tur i za t ion is that u l t i m a t e l y , we 
w i l l be able to have enough c a p a b i l i t y for c o n d i t i o n a l i t y in a 
small enough space. And the import of our s c i e n t i f i c study of 
computers is that we w i l l know how to make a l l the 
condi t i onal i ty work for us. Then the brooms of the wor ld 
themselves can know enough to stop when things go wrong. 

The second h a l f - f a l l a c y behind the Sorcerer ' s Apprentice is that 
t e c h n o l o g i e s by the i r nature ext ract too high a p r i c e . That is a 
message of the recent l i t e r a t u r e of p o l i t i c a l ecology. Our 
t e c h n o l o g i e s i n e v i t a b l y demand that we use up our prec ious 
w o r l d . There is rather abundant evidence for th i s view. Here 
in Western Pennsylvania, the pr ice to the enchantment of our 
c o u n t r y s i d e from taking our coal by s t r i p mining is only too 
much in ev idence. Less in our awareness, because i t was so 
thorough , was what the loggers did to Western Pennsylvania. Not 
once, but t h r i c e , w i th in f o r t y years they swept the h i l l s i d e s 
almost b a r e . The hot scalding breath of a dragon could hard l y 
have done b e t t e r for deso la t ion . 

But a l l i s not i n e v i t a b l e . E c o l o g i c a l l y , computer technology 
i t s e l f i s near l y magic. The better i t gets , the less of our 
environment i t consumes. I t is c lean, unobtrusive, consumes 
l i t t l e energy and l i t t l e mater ia l . And as we push i t to h igher 
peaks of speed and memory, i t becomes more of a l l these th ings . 
For deep technica l reasons th i s has to be. There is no way to 
o b t a i n immense amounts of processing power by f reez ing 
techno logy at some cost in d o l l a r s , material and energy per u n i t 
o f computat ion, and then jus t buying more and more of i t , 
consuming our wealth and our environment. Instead, for a long 
time to come, as we get more and more of i t , the less w i l l i t 
impact our environment. 

Even more, the computer is exact ly the technology to permit us 
to cope i n t e l l i g e n t l y with the use of our other resources . 
A g a i n , by p r o v i d i n g us with d i s t r i b u t e d i n t e l l i g e n c e , i t can le t 
us keep t rack of the use and abuse of our environment. And not 



o n l y o f the d e s t r u c t i o n that we ourselves v i s i t on our wor ld , 
but a l s o that which nature does as w e l l . f i t . Vesuvius was 
h a r d l y bound by any a n t i p o l l u t i o n ordinances posted on the w a l l s 
o f a n c i e n t Pompeii . 

I n sum, technology can be c o n t r o l l e d , espec ia l l y i f i t i s 
s a t u r a t e d w i t h i n t e l l i g e n c e to watch over how i t goes, to keep 
accounts , to prevent e r r o r s , and to provide wisdom to each 
d e c i s i o n . And these guardians of our wor ld, these magic 
in fo rmat iona l dwarfs, need not ex t ract too high a p r i c e . 

But I s a i d that the Sorcere r ' s Apprentice was guided by 
hal f - f a l l a c i e s . I d id not dismiss the view t o t a l l y . 
Because, of course, in f a i r y s to r ies there are great t r i a l s to 
be performed before the happy ending. Great dangers must be 
encountered and overcome. Because a lso , in f a i r y s t o r i e s , the 
hero — the one who achieves f i n a l l y the happy ending (and i t i s 
as o f t e n a g i r l - c h i l d as a boy -ch i ld ) must grow in v i r t u e and in 
mature understanding. No v i l l i a n s need apply for the cent ra l 
r o l e . The f a i r y s to ry that I am i n d i r e c t l y spinning here w i l l 
not come automat ica l l y and we must earn i t . 

Where are we now? Ue are not at the end of the s to r y , though we 
a re s u r e l y at the end of my ta lk . In fact the f a i r y s t o r y i s 
h a r d l y past i t s "Once upon a time". S t i l l , I wish to assert that 
computer sc ience and technology are the s t u f f out of which the 
f u t u r e f a i r y land can be b u i l t . My f a i t h is that the t r i a l s can 
be endured s u c c e s s f u l l y , even by us ch i ld ren who fear that we 
are not so wise as we need to be. I might remind you, by the 
way, that the hero never has to make i t a l l on h i s own. 
Prometheus i s not the centra l character of any f a i r y s t o r y , but 
o f a t r a g i c myth. I n f a i r y s t o r i e s , magic f r iends susta in our 
hero and he lp him overcome the giants and the witches that beset 
him. 

F i n a l l y , I wish to express my fee l ing of c h i l d l i k e wonder that 
my time to be awake on t h i s earth has placed me in the middle of 
t h i s p a r t i c u l a r f a i r y s t o r y . 


