
Adaptable. Changeable. Colorlul. 

Chameleon. 
It changes with your mind™ 
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New Functions, 
New Forms 

It used to be the other way 
around. You had to adapt to the 
computer. But now there's 
Chameleon, the computer that adapts 
to you. 

Just like playing with blocks as a 
child, Chameleon lets you 
build technology the 
same way. It's as 
easy as A,B,C. 

You and your 
imagination decide 
what Chameleon will 
do for you, and what 
shape it will do it in. 

Snap on a screen, a keyboard, or 
even a camera and instantly 
Chameleon knows what you've done. 

There are no cables or wires, 
unless you want some? These 
building blocks are smart; they talk to 
one another, and to Chameleon, so 
that they all know what's going on. It 
doesn't matter if the blocks are 

~ stacked on top of one another or if 
they are spread around Chameleon. 
Because they communicate they 

'overcome the boundaries of shape. 

This incredible feat was made 
possible only through advanced 
simplicity. We call this feature Building 
Blocks™ technology. Others call it 
Amazing (no trademark). 

Who said you can't 
take it with you. 

Every builder knows that in order 
to have a good structure you need a 
solid foundation. A large house 
generally needs a large foundation. 
Not so with Chameleon. Its strong 
foundation is the size of a brick. 

Unlike any other foundation, you can 
pick this one up and carry it with you. 
It's the one block that doesn't need 
any of the others in order to operate. 

When you need more than the 
foundation can handle, you simply 

start building. You can choose from a 
variety of blocks. Blocks that add 
memory. Video screen blocks. 
Camera Blocks. Power Blocks and 
Input Blocks. Mix and match them to 
make Chameleon work for you. 
Although the Foundation is the main 
block, all blocks contain their own 
"brains" and their own "memories" so 
that they can take care of themselves. 
In fact, by combining a keyboard, a 
screen and a power block you can 

type notes while the foundation 
is still free to be used by 

--- someone else. Later on, 
you can connect these 
biocks to Chameleon so 
that you can permanently 

store your work. 

The foundation. 

Chamelion's foundation contains 
more features by itself than most 
computer systems. Its size lets you 
carry it anywhere, and its b~ilt in self­
recharging power source keeps it 
working while you are. Simply put, it's 
the perfect pocket companion. 

Phone Home. 

With Chameleon's portable 
foundation you're never more than a 
phone call away from the rest of your 
system. Foundation will connect to 
any standard public telephone via its 
Universal Telecommunication Jack. 
Just tell Chameleon (literally, mind 
you) to phone home and before you 
know it, you're connected to the rest 
of your system. 

Hello, is anybody out there? 

Sometimes, Chameleon's 
foundation can't always be connected 
to every block. Even then, the 
thinnest fiber-optic cable may still be 
a nuisance rather than a solution to 
the problem. That's why the 
foundation, as well as all the other 
blocks, has the ability to send signals 
through the air. This is made possible 
by a special band of radio frequencies 
or microwaves recently assigned for 
computer use. Chameleon is the first 
computer to take advantage of them. 

The Brains of the 
outfit. 

All of these incredible capabilities 
are made possible by an equally 
incredible "brain" inside the 
foundation. This "brain" contains 
Mega8ytes of Nonvolatile 
"SmartRAM', a revolutionary memory 
device which can act as ROM, RAM or 
a combination of both. With 
processors working in parallel we're 
sure you'll spend less time running out 
of memory and more time trying to fill 
it up. And if all this isn't enough to 
satisfy you, don't worry. You r,an add 
even more with Building Blocksr:v.. 
More processors, more memory, more 
computer. 

Take Control. 
Never before has the term "Home 

Computer" meant so much. With 
Apple's new Peripheral Control 
Standard, you'll soon be able to attach 
blocks to Chameleon and to your 
home appliances that will allow them 
to work together to your benefit. 

With Chameleon's foundation by 
your side, you'll be able to control your 
video, audio, cooking, and 
temperature control applicances from 
anywhere in your house! allowing you 
to save money. Chameleon will pay for 
itself in saved energy bills, and will be 
able to tell you how much and when. 

Be the first on 
your block. 

When using Chamelon's 
foundation, you may forget that there 
is a whole world of blocks that you can 
·build with. Blocks built by Apple, and 
soon blocks built by other 
manufacturers. The list could be 
endless. Here are just a few of them. 

The Perfect Listener. 
Built into the tiny foundation is a 

sophisticated speech processing unit, 
making Chameleon the perfect listener 
(and quite a spokesperson too). 
Whether you're under·the table or 
under-the-weather, Chameleon will 
compensate for changes in your voice 
so that you shouldn't have to repeat 
yourself. But if you do, Chameleon will 
make a point of learning from that 



instance so you won't have to do it 
again. Chameleon also listens to 
everything you want it to hear (and not 
to things you don't). Just think, it 
actually listens. That's ······•·!•:, 
one thing many ./ ·:i, 
humans don't do. ' ·:i; 

:i:: 

You can 
program 
Chamelion by 
simply talking via 
its own natural 
language 
command set. 
You've heard of it 
before. You're 
reading it. It's called 
English. You can also dictate an 
entire letter utilizing one of 
Chamelon's optional language­
processing sticks. 
You said "sticks" ? 

Storage Sticks 

Yes, we said "sticks." Built into 
Chameleon's foundation is a 
revolutionary storage device we call 
Sticks™. These are tiny pencil-size 
cylinders which take the place of 
conventional mass storage media. 
Each Stick can contain up to 2.5 
GigaBytes each, which is more than 

1 enough room to store the 
Encyclopedia Britannica. 

This time, we 
DID™ it right. 

Usually, you'd have to be an 
engineer to design your own block, 
but Chameleon makes the exception. 
It's called DID™, which stands for the 
Dynamic Input Device, and it's quite a 
device indeed. 

At the very least, D1Dn1 operates 
like_ any standard computer keyboard, 
~nt1I Y?U look more closely. Each key 
1s not iust another piece of plastic, but 
contains a tiny display screen on 
which you can represent just about 
anything you like. If you don't like 
English, then how about Greek or 
Arabic? There's no more remembering 
which QWERTY key corresponds to a 
certain forgeign character. With DID™ 

each key DISPLAYS the character it 
really represents. 

Normally such a capability is 
enough by itself, but not for us. So we 
went a little further. DID™'s keys are 
not a permanent part of the block. 
They can be individual picked up and 
moved elsewhere on DID™. You can 
customize the keyboard to your 
particular typing needs. In fact , you 
can remove the entire keyboard if you 
like. What would you put there? How 
about a set of piano keys for 
composing music. How about a 

comhination of both. With DID™, the 
choice is up to you, instead of the 
computer. 

Come on, 
Spit it out! 

With Gigabytes of electronic data 
at your fingertips, sooner or later 
you're probably going to want to print 
something out. With Chameleon that 
chore has never been easier. 

We call it the SpitPrinter™, and 
despite its rather simple name, this 
device breaks new ground in optical 
and chemical technologies. Unlike 
other printers, which print one line of a 
page at a time, the SpitPrinter forms a 
complete page at once, literally 
spitting one page out after another. 
What used to be the slowest part of 
any computer system suddenly isn't 
any more. In fact, with Chameleon, the 
slow element of the system is quite 
hard to find. It's not there. 

The Power to be 
your best. 

Making the most powerful, 
portable, and presentable computer 
known to man is useless unless you 
have the power to stand behind it. 
With Chameleon's PowerBlocks; you'll 
never run out of energy (or at least 
Chameleon won't). Each PowerBlock 
has its own "computer" inside to take 
care of itself and to connect it with 
others to add longer life to the system. 
In addition, each block contains 
special sensors which recharge the 

internal batteries by utilizing energy 
from the sun as well as your own body 
heat. Some computers limit you with 
memory, others with power. 
Chameleon doesn't limit you at all. 

Project your 
thoughts. 

You can get dizzy staring at the 
same computer screen day after day. 
With Chameleon, your viewing 
enviroment varies with your current 
surroundings. 'Jnlike any ether 
computer yet produced, Chameleon 
boasts the first integrated digital 
projection system ever built into a 
computer system. 

Now, you're not bounded by 
colors or screen size. With 
Chameleon, you can project your 
image wherever you like. Even on an 
ordinary screen. This type of imagery 
allows for faster graphics, clearer 
images, and obvious versatility. And 
there's no need to focus. Chameleon's 
own processors worry about managing 
the optics. You just worry about 
managing your work. 

The never ending 
story ... 

By the time you read this, there 
will be more Building Blocks for 
Chameleon than you could possibly 
need for any single purpose. Add 
more memory blocks. A camera block 
to record pictures of the company 
picnic. A Bar-Code block to tally your 
grocery bill before you get to the 
cashier. An Audio Block turns 
Chameleon into a musical filing 
system that will make your stereo 
sweat. The list goes on and on, and 
will be growing larger every month. So 
before you fall behind in Building 
Block Techology, we suggest you stop 
down at your local Apple dealer and 
try out the friendliest Apple yet. If 
there are any left in stock. 

Apple Computers - Picked fresh from 
the tree of technology.™ 
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Remember, its not just a 
computer. 

Its anything you want it to be. 
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f Introduction 

Welcome to the year 2000! 

In the past, a "personal" computer was one which was limited in size and power. Today, 

the concept of a "personal computer" means simply that the computer is adaptable to each 

individual's particular personal needs. The personal computer revolution that began in the 1980s 

is now almost complete. Computer convenience is now computer need; a computer can be 

found on virtually every office desk and in every home. Sophisticated information services are 

available to put nearly the entire world only a click away. The time has come for a personal 

computer that can meet the needs of the 21st century. 

This report and proposal first examines the technologies available and the cost 

effectiveness of applying these technologies for the future. Without a doubt, a decade of 

technological growth is enough time to make immense changes in the way we use computers. 

Many of today's computer hardware and software limitations may be overcome in the future by 

the latest discoveries and algorithms being explored today. 

We are proud to introduce Chameleon, our computer for the year 2000. Chameleon 

takes advantage of the many new technologies and packages them together in a unit the size of a 

n ordinary brick. 

We present our system in its entirety. We have addressed the engineering, science, 

and marketing aspects of our system. Graphical representations of our system emphasize the 

ergonomic strenghts of our future personal computer, the Chameleon . 

We welcome you to take a peek at the future. 

Technology Spotlights: 

If you had the opportunity to see the actual future, and saw it, and then reported what was to be, 

will anvone take you seriouslv? 

While it is convenient to assume that the year 2000, only 13 years in the future, may offer 

technologies that are unheard of today , we believe that present day seeding technologies will . 

mature and open new and exciting revolutionary breakthroughs. One thing is for certain, the rate 
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of new technology is accelerating at a pace that is increasing exponentially. The technologies 

that we predict will be available in the year 2000 may be as electrifying as the changes since the 

early 1970s . 

our seat belt on as we ro ress fast forward 

iThree Dimensional Chip Architecture 

The great thrust of hardware technolgy has always been more power packed into a 

smaller space. From the 1970s to the 1980s we watched the width of individual lines in l.C. chips 

shrink from 1 o µm down to 1 µm. From the 1980s on, similar reductions in line width became 

harder and harder. It was somewhere between then and now that a bold move was made to 

expand chip architecture from 2 to 3 dimensions. In addition, there will be tremendous leaps in the 

2-dimensional size of each of these chips, due to advanced production methods that will allow the 

size increase without affecting yield percentage of non-defective dies. Such technology, coupled 

with the increased speed of new, high speed semiconductor materials (such as Galium Arsenide) 

allowed the introduction of "SuperChips". Such chips offer magnitudal increases in the amount of 

performance while simultaneously offering magnitudal decreases in the amount of physical space 

needed to implement it. It will allow the exploitation of parallel processing and the production of 

extremely large memory chips, two facets of the system which are critical to its success. 

f chip to Chip Communication 

One of the main difficulties with today's parallel processors is a physical one. To acquire 

the greatest flexibility, we desire all processors to communicate with each other directly. This 

implies a physical connection between processors. As the number (n) of processors grows larger, 

the number of needed connections [n(n+1)/2] grows even faster. Thus we quickly run out of 

room for all the connections. The usual compromise is to arrange the processors in such a way 

that each is connected directly to a few others and those not connected either communicate 

indirectly through other processors, or not at all. Algorithms that make use of the machine are 

constrained in effectiveness by the way in which the processors are connected. 
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In the year 2000, the processors will no longer need to be connected physically, but will communicate via 

extremely low powered radio transmission via microwaves). 

• tGlllCMP' 

It will be 

~ _ unpecessary for the signal emitted by any processor. to travel any farther than the farthest 

processor, which will be located in the same unit. Thus an extremely weak signal will be adequate. 

To protect the processors from outside interference, the chip will be encased in a material which 

blocks radio signals. This will also prevent signals emitted by the processors to escape from their 

local usa e area. 

Our personal computer will make use of these hardware innovations to increase 

computing power and computing speed. Parallel processing will be a direct result of new chip 

technologies that will provide our system with the capability to handle many of the new demands 

that our computer must handle. To perform its advanced capabilities effectively, our computer 

system will need parallel processing and topnotch computing speed . New chip technology and 

chip communications will lead to super-byte chips. 

f surface Mount Chip Technology 

Circuit Board design's of the 1980s inherently impeded the limit on miniturization. As 

industries progressed toward the year 2000, DIP-type devices will give way to Surface Mount 

technology as the standard used for computer design. This change allows for the development 

of extremely high density substrates for use with computers. 

"MEGACHIP" Technolo (extremel 

By the year 2000 the personal computer user will be the most demanding user. Like the 

millionaire who is never satisfied with "just" a million and desires to make millions more, today's 

megabyte chips will never quench the thirst of the 2000 user. 

The availability of super large RAM chips and ROM chips will be a component of our 

system. We see the technology of the next 13 years producing Gigabyte chips. Because of 
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better manufacturlng technology, low cost super chips will be readily available for our computer 

· system. The use(s unquenched desire for more memory will require heavy production of these 

new chips. In essence, the demand for more memory will outweigh the supply. Chip technology, 

however, will become less and less expensive. Cost effectiveness will, therefore, not be a 

roadblock to scientific progress. 

Super-byte chips will give the personal computer unlimited memory. It will not be enough, 

t;owever, because a new RAM will be bom! 

f smartRAM (non-volatile memory). 

SmartRAM, a terminology to be commonplace in the future, will be a self contained 

memory module. that , like all other Chamelion components, will have its own processors that will 

allow it to manage itself. This facet of the system will overcome the obstacles of heap and other 

memory management systems of the 80's which took time away from the single, main processor. 

In actuality, the user will be unaware ofthe functions that SmartRAM is performing. There . .will be 
' . 

no more need for Cacheing, and the difference between RAM and ROM will become redudant. 

SmartRam will incorpoate all of the features of the many types of data storage into one general 

module. In essence, SmartRam will be an intelligent year 2000 version of the 1980's EEPROM 

(Electronically Erasable Programmable Read Only Memory). As an example, (and we will use 

common-day terminology to explain the example) for a repetitive action such as copying data to 

many different software mediums, the entire procedure may be stored onto an "EEPROM" or 

data may be stored in available "RAM" for quickest access time. The system will determine if and 

when it is best to release memory or erase the EEPROM. 

To further assist the user, aftter finishing working with Chameleon the user's work can 
~ .. 

be frozen so that when you ready to work again, Chameleon remembers where you finished last. 

In all instances, the system will be optimizing the time it takes to organize your information. · 

SmartRam will use sophisticated pattern recognition techniques to accomplish these tasks. A$ a 

result, Memory wiU be used more efficiently and no longer will t~e user be responsible for 

deciding the "besrmethod for increased performance. · Remember, the processor that co1irols 
. . . ' . 

SmarlRAMwill be operating in parallel with all processes while constantly evaluating the memory 

, --... ~--··· 
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. management system. Thus the user will sutf er no loss in performance because of this extra 

feature of the system. 

f sticks (or Compact Cylinder Technolgy) 

While the memory management system is determining the best organization of data 

access, the technology of Compact Disk Storage devices of the 1980s will be perfected in our 

personal computer of the year 2000. Compact disk storage of the year 2000 will be known as 

~Jrien_dly storage". And the word "compact" will take 0n new n:eani~g. ~ew stor~ge device 

engines will provide the latest improved technology for reading and writing the data of each 

storage device to be known as CC's . 

Save the cigarette boxes of the 1980s since they'll be used to hold more information than the 

number of ci arettes ever roduced 

Compact disk technology of the 1990s will provide read/write capabilities. Increased data 

storage and increased access time to this data storage will spark an information revolution that will 

make the past 10 years in computer technology seem comparable to the days before the printing 

press. In addition, a new technology, known as Compact Cylinders or CC's (nick named 

"sticks'? will be the disk medium of the year 2000. A disk, the size of a cigarette of the 

1980s, will be the storage device of the late ~ 990s and beyond. Rather than data being stored on 

a flat surface of a circular disk , the ci arette-sized stora e device will store data on the outer rim 

throughout its length. 
+ + + + + + + + + + + + + + + + 

Read/Write Surface 

The power of convenience will justify the need of a new innovative storage device that is 

easy to carry in one's shirt pocket or one's purse. The CC is ergonomically sound. It provides 

massive high density storage with read and write capabilities. The data will be accessible quickly 

and reliably. 

The personal computer of the late 1990s and of the year 2000 will be marketable as a 

portable unit. Chameleon will require Compact Cylinders as storage devices rather than 

Compact Disks to allow for personal computer units that combine the convenience of power and 

portability in one tight package. The cost effectiveness of CC's will ignite a new approach to 

designing system software since the limits of data storage will effectively be nonexistent. The . 

constraints of the 1980s will be the lower bounds of the year 2000. Because of the interaction of 
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SmartRAM and CC's the problems of memory management will be less and less a factor of 

· software design. Since the operating system organizes memory to top optimization, the 

"application" programmer of the 1980s need no longer be concerned with proper and "efficient" 

access of memory, but will concentrate on the algorithms necessary to complete a task. Although 

the rosy future of the programmer seems apparent, the task of writing the best learning algorithms 

for the operation of SmartRAM will be a new challenge for future operating systems. 

· . Because .learning systems of the 1980s require gigantic loof<up tablei;, tha u.~msonal 

computer of the year 2000 will be able to take advantage of the massive storage devices to store 

these tables. And because of the quick access time, the CC's offer an opportunity for Artificial 

Intelligence software to become more feasible based on the technology of the 1980s. The year 

2000 may have insights into new and more powerful methods of simulating learning and 

consequently may optimize the amount of storage of data needed. In any case, the massive 

storage devices will assure that the personal computer will learn from its "mistakes." The personal 

computer , Chameleon , is very personal and learns about its user and learns to adapt to 

the user's particular needs. What it learns is stored as data so that it can be used by somebody 

else with a different set of data. 

Leaming from mistakes will result in less resistance. But, that resistance will be in the chip 

technology and circuit design that the 1980s seeded. Super conductivity will allow the creation 

of extremelv hiah soeed circuits that will utilize a minimum of oower. 

The technologies of the year 2000 will take advantage of superconductivity such that 

computers will operate at speeds 10 to 20 times faster than the computers of the 1980s. Low 

electron resistance will provide increased speed of circuits. 

Another convenience will be precipitated from the technology of super conductivity. 

The means for providing power for the computer of the year 2000 will be;a battery with a backup· 
" solar panel to act as an ongoing generator. Less resistance means that less electrical current is 

necessary for electrons to travel through circuits in chips. Our system will take advantage of low 

powered circuits when addressing the need of a powerful portable unit detachable from our main 

personal computer system. 
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Although chip technology breakthrou~hs will lead to more powerful communication 

between microprocessors, the communication deals with a new technology just booming in the 

1980s and commonplace by the year 2000 

Wides read Use of lnex ensive Fiber 0 tics 

The fiber optic technology of the 1990s should mature by the year 2000 so that our 

personal computer can benefit from light speed commu~icatio~s betwe,S!n comP,ut~r devices and 

peripherals. Fiber optic technology will allow flexible and long distance cabling. Most importantly, 

fiber optics will play an important role in high speed peripherals for advanced video and sound 

transmission. Our system will take advantage of such quick communications means by having 

Fiber Optic LANS (Local Area Networks). 

The power to be the quickest means the power to be the best. But network 

technology won't stop with fiber optic dependency. Like the radio transmission between chips in 

hardware in the year 2000 a number of ultra high-frequency bands ( or microwaves) will have 

been designated for computer networks, so that the user will be able to scan data transmitted 

through the airwaves in much the same way as radio and television signals of the 1980s. The 

portable component of our computer will . be able to take advantage of the computer signals being 

constantly transmitted via satellites. Public phones, all tied into fiber optic networks will have a 

means of communicating with any portable computer unit via a port. Just connect your portable 

personal computer into the phone socket and like the modems of the 1980s, data can be 

accessed quickly and efficiently as conveniently as making a telephone call in the 1980s. 

Convenience and simplicity of the 1990s will guarantee a personal computer of 

the vear 2000 to be the central hub in evervone's household 

Like the combining of stereos and televisions and video recorders into one complete 

unit, the personal computer will be the next ~ddition to the popular home electronic system now 

referred to as the "entertainment system." The home computer will be the main controller of the 

radio, stereo, television, and telephone system. This will make the personal computer of the 

future a powerful convenience for every home user, including your morn! Because of voice 

activated commands, the idea of "remote" control will be obsolete. "Dial a phone number," "Tu~ 

on [ .... ] ,"will be the basic commands that the computer will be able to interpret at all times. 

........ - .. 
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Although voice recognition of the 1980s is in its infant stage, giant breakthroughs of the 1990s 

will make the personal computer of the year 2000 capable of voice communication. 
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From a marketing standpoint, it is important to consider th~ personal 

computer's role for the average non-computer user c1 the 1980s. Although the 

Apple Macintosh computer line of the 1980s has a friendly interface that works 

well with humans, it will not satisfy the needs of the year 2000 us"'r. The year 

2000 user will require voice recognition and easy visual aids to make interaction 

between human and computer smooth and simple. With the extension of the 

computer's role to management systems, the job of controlling electronic home 

devices will be the best means to get the average home owner to buy a personal 

computer. With advanced communication devices and other output devices the 

personal computer will replace the dog as man's best friend •• relk1ble and 

obedient! 

I Parallel Processing 

Before we introduce you to our system, we now must address one last new technology 

that by the year 2000, will become practical for new machine structures. True par,1llel processing 

technologies now known as data flow structures, or neuron networks, will be av.lilable 

technologies of the year 2000. The concepts and general algorithms of such m.1chine structures 

are presently available, but yet been implemented. We wish to give a general discussion of this 

new technology. 

The following excerpt is from: 

DENNIS, J. B. , GAO, G. R. and TODD, K. W. 1984. Modeling the weather with ,t_-1:a flow super 

computer. IEEE Trans. Comput C-33, (July} , 592-603 

We believe that data flow computers of the future will be the new structure for 

machine oarallel processino. 
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The data flow computer is limited only by the speed of which calculations on data can be 

performed. Wtth parallel processing we hope to outperform conventional super-computers. 

Conventional (sequential) computers differ in structure from data flow computers. The weather 

model program is an excellent bench-marking program that demonstrates the design benefits of a 

data flow computer structure as opposed to the conventional super-computer's sequential 

structure. Using a functional programming language, VAL ( value-oriented algorithmic language), 

analysis of the overall efficiency demonstrates the power of parallel processing. A twenty-fold 

increase in performance exemplifies the significance of the the theory of data-flow computers. 

"The data flow computer has no program counter; rather, each instruction is activated 

when it has received (as results from other instructions) the data on which it is to operate." [sic] 

Since there is little in common between the components of a data flow machine and that of 

conventional machines' performance , comparisons on individual components are not accurate. 

Instead, a better test is the computation of a specific problem and the demonstration of how the 

parallel processing of a data flow machine outperforms that of a conventional machine. The 

programming language VAL; is described as a language for writing programs for a data flow 

machine in which the basic operations are simple functions yielding results from operand values. 

Graphically, each instruction cell has a space for the instruction and (say in the case of addition) 

two operands. When two operands fill the function cell, a "firing" mechanism occurs and 

immediately an output operand is spit out. This output may then be guided to another function 

cell. Corresponding function cells may also be firing at the same time when receiving the proper 

data allowing for massive parallelism throughout the data flow system. This allows for many 

instructions to be processing at the same time as opposed to the conventional computer that 

performs each operation sequentially. The process in which data flows through the system of 

function cells to reach new function cells to eventually output a result is known as pipe-lining for 

data flow computers. The global weather model is a perfect example of how a data flow computer 

can take advantage of immense computation by processing data in parallel yielding results much 

auicker than conventional com uters. 

We have indicated the new technologies that will be available for our computer system. 

The described above aspects of this proposal convey the actual personal computer of the future 

being implemented to use the technologies of the year 2000 as follows. 

f Building Blocks of Technology 
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Like every carbon based living organism on earth, the personal computer of the future will 

also have a basic seed from which it will grow. This basic seed will be a building block that will 

cultivate many new sophisticated peripherals to enhance the computer's structure. 

The tasks of the personal computer of the year 2000, as we have designed it, will be to 

address the needs of the common user as well as the sophisticated programmer and software 

designer . 

. , • . . . 1 , . ,.ef,. • .,~, . . ,. Like a Lego™ construction ser;-our computer ·r,;if! ::.ie a., machine that grows in all directions. 

Simple modules and standardization of interface connections via fiber optic networks and ultra­

high frequency communications will allow our personal computer to be designed by the user for 

one's specific needs. No user knowledge of how or why the system works, no need for 

complicated connection methods, and no need to know pin construction will be necessary. Like 

organic growth, our computer's growth will be as intuitive as pointing with the mouse is on the 

Macintosh of the 1980s. 

lvisual Aids 

By the year 2000 our personal computer will take advantage of sophisticated high 

resolution projection screens. Like the early beginnings of the television projection systems, 

Chameleon will have a projection monitor that will project on large movie screens for large 

audiences or small screens for personal use. The unit will sit on the small footprint of the main 

system's computer plastic box. Attaching the unit to the main system will be simple and will require 

no computer knowledge or skill. 

The cathode ray tube of the 1980s will be old technology. Our system will be able to 

project images in clear high color resolution without manual adjustments. The operating system's 

job will be to manage the microprocessor that controls all video images. 

I User /Image Interface 

Our system will be based on OFFICE-INTERFACE. The technology of the 1980s 

restricted the use of three-dimensional data objects. Our operating system organizes data 

objects in a manner which humans can deal with in the three dimensional _world. The computer 

simulates the interaction with the real world so that understanding data organization requires little 

or no knowledge of computer systems, but rather the basic visual knowledge of buildings, rooms, 

halls, doors, drawers, locks, and windows. 



13 

Our system will include new three-dimensional data structures called building_s, rooms, 

halls and drawers, ~ 1§1 as contrasted to the two-dimensional "windows" of the 

Macintosh world. Although at first so many data structures may seem confusing, in actuality, all of 

these concepts are intuitively understood by all persons living in the civilized world. We can all 

imagine any of these data structures without the aid of computer simulation. Because of the easy' 

visual correspondence between all of these data structures, movement within a three­

dimeas.iona! environment is now made.simple for the user. , ,_ . __ , , ·- : ., _ __ ., . ' ; 

Within the three-dimensional environment, the user can easily associate data structures 

with application environments, specific functions, and data. Furthermore, communication 

between data structures is easily understood by the user because of the simple "pipes" that 

connect the data sturctures together. 

You build a home. Your home is a building that belongs to you and only you have the key 

to access this particular building. Your home represents an environment where you store your 

tools (applications) that allow you do perform specific activities. The home represents your 

management operating system! (The system operating system has the job of understanding and 

updating your management 

Building your 
home can be 

[ colorful es well 
es practical! 

environment). You only have to worry 

about your particular environment. It allows the user to specify many special features allowing you 

to actually create your own unique operating system! Within your home, you will have many 

rooms. Rooms may contain functions of your home or they may be applications (addtional 

tools) that may be inter-connected with the home's main function, or may be a separate funtion . 
....-:::::--.; 
~ 

Within each room there may be many drawers that contain folders of data . LJ Drawers are 
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three-dimensional data storage devices. To keep your home communicating with each other 

each room has connections through halls and windows. Halls inter-connect rooms within a 

particular building. Windows allow connections between different buildings. Yes, you can have 

more than one building , thus more than one home. You may not want certain rooms 

communicating with other rooms. To prevent improper communication, doors with locks will 

prevent garbled communication between rooms. 

Since your home may have more than one floor, it may be · nessary to make connections 

between a room on floor 1 to a room on floor 10. To do this without complicated travel through 
- ~ .- ' 

halls or looking through windows , the telephone id allows quiCk and easy communication 

links between rooms. You can even connect two rooms from different homes! Since each room 

has a unique room number, connections are easy to implement. Note that the telephone is not a 

necessity to make connections work, but is the easiest for the user! 

Dealing with movement within the three dimensional world must be cleverly manipulated 

so that the user does not get lost. Therefore, in the computer environment, movement from one 

building to another will be made much easier than in actual life. Within a building, a dynamic 

structure called elevators [Ij will transport the user from one floor of a building to another. 

But to assist the user mobility, the elevators will have a connection to every room in the building 

so that elevators will behave as super transporters like these found in the "Star Trek" series of 

the 1960s. 

The power of three-dimensional data storage will make interconnections between data 

and applications more easily comprehensible. Doors D leading f tom one room to another will 

allow programs to communicate with each other. Most importantly, the user will be able to clearly 

visualize each connection and create new connections based on association rather than 

modularization. A word processor, raphics program, and database can all be connected to work 

concurrently , through halls without the worry of program compatibility. 
.-._: . . c 

The user will basically design his own home (analogous to a building) and then organize 

it to the needs of his daily functions and what th.e user is most familiar with. Because many users 

in a household may wish to use one personal computer system, the ability to create more than , 

one building allows each user to have his,own personalized management system which the 
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· operating system is able to transparently convert to data links that may look like a spider web. The 

complicated data links are of no worry or concern to the user who merely designs freely, based on 

his familiar surroundings. 

Spider-web data structures allow for powerful data association usually needed to 

quickly move from one structure to another. The unique data structure of a spider web may be 

analogous to the fabric structure of outer space. Space with its curves and folds allows for the 

traveling in hyperspace. Equivalently hyper-webbing, can be accomplished by accessing certain 

data;.sttuctures a rid establishing many inner connections soihat quicker access may bi attained 

by avoiding unnecessary data-link paths. 

hntroducing DID™ 

Although the keyboard of the 1980s was merely an input device , the personal computer 

of the year 2000's dynamic keyboard (later refered to as dynamic input device or DID™) is 

simultaneously an input device and a visual aid. 

The dynamic input device as an input device will be less and less needed as the ear of the 

computer becomes more and more sensitive. The dynamic input device, however, will still play an 

important role in many applications and will be an integral part of the interaction between user and 

computer. 

DIDn.t will give the dynamic i11put device additional flexibility. Each key, rather than being 

statically marked and defined, will display a high resolution image that changes from application to 

application. Analogous to ~he "keycaps" of the Macintosh line of the 1980s , the dynamic input 

device allows the user to easily adapt to the dynamic input device irregularities without using , 

"COMMAND" or "CONTROL" keys. 

The ergonomics of the dynamic input device will give the user freedom for adjustable key 

separation as well as a solid touch feel. The dynamic input device will have increased functionality. 

With removable keys, a dynamic input device could be designed to resemble a musical 

instrument, say a piano. The removable keys may be different shapes and sizes. The dynamic 

input device is now a multipurpose input device. The keys fit into sockets onto a high resolution 

screen that displays each key's function through each individual key. 
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(Diagram not actual size )Alphanumeric keyboard in process of being changed into a 

ma 

The connection between the dynamic input device and the main unit will be via fiber optic 

cable or optional ultra-high frequency radio waves (or microwaves). Fast and convenient, the 

dynamic input device will be an important input device for our personal computer. 

f Audio Aids 

Although the dynamic dynamic input device is a convenient input device, the 

Chameleon will also be the perfect listener. This means that our machine will accept vocal input 

and understand a limited, but powerful command language. The computer will be able to calibrate 

its voice input based on a few words uttered by the user. The user will then be able to then µse 

the system without any DID™ aids. The computer will acknowledge the user by responding with a 

· voice in whatever language specified. 

The language by which you communicate with the computer will be a restricted natural 

language most of whose keywords are created by the user. This is the language you will use to 

give commands to the computer. When you are merely word processing, you can speak however 

you want, because the machine doesn't have to parse your sentences; it only has to recognize 

the words you are speaking. It won't be perfect, but will ask you if it doesn't understand, the same 

way a person does. And, of course, it will misunderstand and do the wrong thing sometimes, just · 

like people do. Since you will have a built-in dictionary or thesaurus (for word processing) your 

semi-natural language will be able to use this dictionary/thesaurus, which will be highly ·· 

personalized. 

The main unit will recognize Voice Programming Languages (VPL's) so that the 

programmer of the year 2000 is no longer limited to the dynamic input device (DIOTM). 

:: .. ; 
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f THE FOUNDATION 

The foundation block is the hub of the system that can communicate with any other peripheral or 

other buildina block. 

We now concern ourselves with the portable unit of the personal computer previously 

. :· .. 

The portable unit is actually the foundation block that allows many other blocks to attach 

to it via fiber optic connections. It will take advantage of a number of technologies previously 

discussed. 

Power Supply: 

Because of super conductivity, little power will be needed to run the portable unit. It will 

operate on a rechargeable battery that is energized by a solar panel needing less light than a 

20 watt lightbulb. 

Video Output: 

Will have a built in projector for group viewing and a compact screen for personal use. 

Audio Input & Output: 

Will have a powerful microphone to intake voice commands and have a speaker to output 

voice responses. 

Data Storage and Retrieval: 

A built in compact cylinder reader. Cigarette sized cylinders will contain gigabytes of data 

that is easily transportable in a cigarette box of the 1980s. 

f optional Peripherals 

!; ' .'. 
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I Spit it OUT! . (The printer) 

The optional, but powerful and probably needed printer of the year 2000 will be called the 

"SPIT PRINTER." It will replace the laser printer technology of the 1980s. It will be faster and 

require no microprocessor work from the foundation unit. Having its own microprocessor and its 

own SmartRAM, the SPIT PRINTER will be the smartest printer available for our system. 

, . Although color laser printers and 9.1~er printer _devi~es ~i~ - ~e qo.~~atible ~i!.h. our system , the. 

SPIT printer will be the high-end printer technology used in the late 1990s and year 2000. 

The SPIT printer outputs a full page at a time based on the use of a high resolution 

"matte" type printing head. This will use paper that contains a chemical that changes color based 

on the application of a specific frequency (much like photography). "Bleeding" will allow a 

homogeneous image to be created. The high resolution of the color printouts will be dependent 

upon the number of frequencies being transmitted. Since every color has its own particular 

frequency, the coated paper will react to the light frequencies and dye colors of the paper's 

surface. 

There will be no 

The SPIT printer will create a document as quickly as you command Chameleon to 

print! Fiber optic communication or optionally radio frequency (requires no cables) will transmit 

data at light speed and the SPIT printer's microprocessors will handle all computations. 

Why call it SPIT! because that is the one word that describes the speed of this printer. 

The only message it may not convey is that, unlike spitting, the SPIT printer is accurate and 

neat! 

f True 3-D in the palm of your hand 

Besides the 3-0 simulation that Chameleon provides, an optional building block will be 

the three dimensional cube building block that will simulate true three dimensional objects in a 

three dimensional environment. The image processing of this unit will be slower than that of the 

normal projection screen, but will offer very unique capabilities for applications in the engineering 

·and science disciplines. The true emulation of a bridge or the structure of a building will allow the 

scientist to better understand physics when he sees a true three-dimensional image; The cube· 

will communicate with the foundation block via ultra high frequency radio signals. This will allow 

:- ~ - ~ -. - ·. 
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rotation of the rube so that the user can see the object from many angles. The user has great 

( 
The technology to develop such a visual device will come from super parallel processing. 

The cube will appear to be clear when not activated. To implement the 3-D simulation, three 

independent screens will need to be working in conjunction to display images of the object 

throughout the cube. It will be transparent to the user that three screens were producing the 

image. It will seem as though the image tested inside the the cubes three dimensional planes. 

Most of the computation will be controlled by the foundation block that communicated to the 

sophisticated screens all working in tandem. 

The user can pick it up and see the world better than in everyday life. He will be able to 

look at molecules, atoms, or just design a flight simulator that will put him in the fighter's seat in a 

real way. The possibilities are unUmited and will excite even the most novice computer user. 

Imagine what the games of the year 2000 may be like!? 

·, 
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f special Conveniences 

1. Chameleon will be sensitive to its surroundings and inform the user about what it 

senses. Chameleon will be able to read temperature (internal and external) , and give 

barometric data. Just as the clock computer of the 1980s was a major convenience, the ability of 

Chameleon to "sense" its surroundings will be another friendly interface attraction. 

2. Chameleon will be ab!e to communicate.will all electror:ii~. g.~vices through fiber optic 

cables. It will understand the functions of these electronic devices such that it can control their 

various functions thorugh simple voice commands. It will necessitate a standard interface to be 

built into any computer compatible devices. Chameleon will become the central hub of the 

entire home environment. It will be a system that ythe whole family will want to use! 

3. Cha~eleonwill be able to communicate with a car in providing the driver with useful 

real-time information~ }Jke the cigarette lighters in cars of the 1980s, the car of the year 2000 will 

have a simple .p0rt for the personal computer. If the car already has a computer system built in , 

Chameleop will be able to communicate with it. Road maps, car problems, and engine 

efficiency\~j~ be applications that Chameleon will perform. 

lconclusion: 

Our personal computer will make a major breakthrough that will start a new era in computer 

design. A computer - human interface revolution. Chameleon will be the beginning of a new 

generation of computers that will instantly serve the human race better than what was ever 

imagined by the users of the 1980s . 


