
Comments on 

the Acquisition 

of Knowledge 

By Carl Helmers 

I am somet imes asked by persons new to 
th e field , " What is th e best way to approach 
the prob lem of lea rning enough abou t com
pu ters and their intricacies to allow th e neo
ph yte to accompli sh useful tasks?" Some 
thoughts on thi s su bject, with an as ide on 
sim plicity and system design, prov ide the 
theme fo r thi s essay on th e phi losoph y of 
personal com pu t ing usage and ex perim en
tation. My point of departu re fo r thi s 
thought journ ey is an old but usefu l prin
cl e adapted to a mode rn contex t. 

The Principle of Simplicity 

There is a fa mous rule of thumb which 
is we ll-k nown to phi losophers, logici ans, 
mathematicians and natural scienti sts, which 
might be ca ll ed th e "Princip le of Simpli
city." Th e fa mili ar name for thi s princip le 
is the rul e of "Occam's Razor" after a 
med ieval logician (William of Occam) who 
has become identi fied with the concept. 
Paraphrased f rom th e ty pical und ergraduate 
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Art icles Policy 
8 YTE is continually seeking quaJj[y manuscripts 

written by individuals who ore applying personal systems, 
or who have know/edge which will prove useful to our 
readers. Manuscrip ts should have double spaced type
written tex ts with wide margins. Numbering sequences 
should be maintained separately {or figures, lobles, photos 
and listings. Figures and [abIes should be provided on 
separate sheets o f paper. Photos of technical subjects 
should be taken with uniform lighting, sharp focus and 
should be supplied in the form of clear glossy black 
and while or color prints (if you do not have access to 
quality photography , items to be photographed can be 
shipped to us in many cases). Computer listings should be 
supplied using the darkest ribbons possible on new (not 
recycled) blank white computer forms or bond paper. 
Wh ere possible, we would liI~ e authors to supply a short 
statem ent about their background and experience. 

Articles which are accepted are typically acknow
ledged with a binder check 4 t o 8 weeks after receipt. 
HOl10rariums fo r articles are based upon the technical 
quality and suitability for BYTE's readership and are 
t:lPically $25 10 $50 per typeset nJagaLine page. We 
recormnend tha t auchors record their name and address 
information redundantly on male rials submitted, and that 
a return envelope with postage be supplied in the ev(U/ c 
the article is not accepted. -
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If you 've been looking for S-100 bus 16K module 
expansion ... look no further. Solid State Music is 
delivering, today, through more than 75 computer 
stores, coast to coast. . . 

Delivery is just one of the benefits you'" get from Solid 
State Music. The New MB-716K static board is packed 
with features that give you total system versatility and 
expansion at a price you can afford. 

• Low power-(+ 8V @ .55A, +16V@ .08A, -16V @ 
.03A typical). 

• High speed- 32 - 4K x 1 200ns static RAMs . 

• Fully buffered-All data output, input and address lines 
are fully buffered. . 

• Automatic unprotect and memory protect-Memory 
protects in 4K block segments and memory automatically 
unprotects at power-on. 

o Memory disable-ROM monitor can initialize system at 
power-up or reset (SOL compatible). 

• Expansion beyond 64K-Low power features and a 
board-inhibit line allows expansion beyond normal 
64K capacities. 

• Quality constru~tion-includes low profile TI sockets 
and gold edge connectors. 

The new MB7 16K static board is priced at just 
$525.00, in easy-to-assemble kit form, or $625.00 
fully assembled and tested. 

Contact your local computer store today for 
complete details on the new MB7 or other fine 
Solid State Music products. 

Solid State Music 
2102A Walsh Avenue 
Santa Clara, CA 95050 
(408) 246·2707 

WE'RE THE BLUE BOARDS! 
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philosophy course, the elements of this 
principle are: 

Given multiple, equivalent logical for
mulations of an argument, that argu
ment is best which is both complete 
and of the simplest structure. 

Complete means that the argument 
takes into account all the necessary 
details of the point being made. 

Simplest structure means that the 
argument in some sense is the most 
compact or easiest to understand. 

The whole point of this principle is that in 
order to reduce the complexity of long and 
involved logical constructions, one should 
choose paths of explanation which are direct 
and concise rather than long and convoluted. 
However, the principle says nothing about 
the need for complicated logical structures 
to describe complicated concepts. It merely 
says that for a given level of complexity 
the simplest argument, which accounts for 
all features of the point being made, is the 
best argument to adopt. 
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Simplicity and Personal Computing 

The design of systems and the program
ming of computers are activities, like many 
human activities, which benefit from the 
application of this principle. If I take the 
liberty of reformulating the principle of 
simplicity from an engineering or pro
gramming point of view, it might read: 

That system (program) is best which 
accomplishes its goals with minimum 
complexity. 

This application of an old principle to a 
modern context is a desirable design goal for 
the personal computer, or its attendant pro
gramming. But understanding and utilization 
of such constructs can only be simplified 
within the limits of the function which is the 
goal of the design. A complex structure is a 
complex structure, and ceases to be itself 
when pieces are removed by a simplification 
which compromises the goa ls and function s 
of the structure. Within any given definition 
of the functions or goals of a computing 
system or program, the principle of sim
plicity is most applicable; but if the overall 
goal is not simple, the available alternatives 



for approaching this goal will necessarily 
reflect this lack of simplicity. 

Howeve r, all is not lost. One of the 
greatest contributions of the past half cen
tury of systems engineering is what might be 
called a principle of local simplicity within a 
larger (ie: system wide or "global") struc
ture. The goal is still complex, but the 
details are locally simple. This principle is 
inherited by today's personal computing 
designs, as well as much of modern tech
nology from aerospace control systems to 
robotic manufacturing and process control. 

The practical application of the concept 
of keeping designs and structures as simple 
as possible, consistent with accomplishment 
of complex goals, is seen in the idea of 
modularity as implemented in both hard
ware and software . It is nearly imposs ible 
to keep track of a myriad of details about a 
large and complicated system. But, if the 
design is approached from a modular and 
hierarchical point of view, the principle of 
simplicity is much more easily and usefully 
applied on a local basis and reflected in the 
entire system's conception. Local simplicity 
is used by the designer to minimize com
plication by choosing and evaluating the 
best alternatives at each level (or point 
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of view) within the new system. It can 
be used when acquiring knowledge 
about a new area by the technique of slicing 
up a compl icated subject into manageable 
units. We see the success of this method as 
design discipline in numerous ways, ranging 
from the modular low level hardware func
tion boxes called integrated circuits, to th e 
design of finished product personal systems, 
to the modular design of systems software, 
to the applications software an intelligent 
user designs modularly with an eye towards 
the problems of managing complexity. . 

Applying the Principle of Simplicity : A 
Caution 

The owner of the personal computing 
system can use this principle of simplicity 
in numerous ways. However, it is not 
possible to accomplish positive goals with 
a personal computer by ignoring com
plexity and demanding some form of 
"absolute" simplicity which amounts to 
a lack of awareness of the subject matter. 

The computer as a servant to mankind 
cannot be used to its fullest potential 
without active thought on the part of 
an interact ive user. A "brain amplifier" 
is less than maximally useful without · 



brain activities (thoughts) to "amplify." 
With an understanding of the idea that 
most complex problems can be organ ized 
and presented by app lyi ng the principal 
of simplicity locall y, a knowledge of the 
organization and design of systems and 
their use ca n grow and flou ri sh in each 
active user's understand ing of the tech
nology. 

I consider it very important to emphasize 
the point that the user of a computer is an 
active participant in the techno logy, th at 
knowledge of the technology and its 
potential is essential to its fu ll utilization by 
individuals. When we publish an article on 
some subject, it helps in th is endeavor by 
provid ing a local and specific focus on that 
subject within the global knowledge of com
puter science. This is a sort of modulari
zation of some aspect of the technology, 
with var ious pointers and references to the 
more ge neral context of computer sc ience 
practices as necessary. But each such ele
ment assumes an active and intelligent reader 
not wi lling to turn off in put activities at the 
scanning of the end mark (-) for an artic le. 
There is no simp le shortcu t to knowledge 
and understanding; we can on ly provide 
aids and pointers to hel p mark the path. 
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Practical Philosophy for the Neophyte 

The osmosis theory of ed ucation, coupled 
with a bit of inspiration from the principle 
of simplicity, is perhaps the best method of 
approachi ng the unknowns of personal com
puting systems on the part of the beginner. 
The osmosis theory may be described as a 
form of directed Brownian motion (in 
analogy to a well-known physical pheno
menon of random mot ion). It is a directed 
activ ity in the se nse that there is a particular 
goal used to judge the relevance of sou rces 
of information. It is a random activity in 
the sense that prior to acqu iring an under
stand ing of the field, there is no hard and 
fast criterion upon wh ich to judge the order 
and timing of materials to be read and in te l
lectually digested. In its simplest form, it is 
to simp ly plunge into the literature of a field 
and read every sc rap of in format ion which is 
re lated to the desired goal of understanding 
the subject. As new points are encountered 
with this approach, they are integrated into 
a personal internal structure of knowledge. 
The strategy is eminentl y successfu l when it 
covers all levels of detail about a subject 
through various readings, coup led with re
flection and a bit of feedback which helps 



eliminate the randomness in the direction 
of future readings. 

In one respect, I write about this osmosis 
method of acquiring knowledge (and its re
lationship to the princ iple of simp li city) 
with some authority; I know that the 
method is practical because I've personally 
app li ed it to gain my present understanding 
of computer science, such as it is. 

This process of acquiring knowledge 
about a fie ld is prone to an apt computer 
science analogy: imagine that the person 
acquiring the knowledge is analogous to a 
compi ler program, that the source text of 
the compilation is the literature of the 
fie ld, and that the object text out of the 
compiler is an internal understanding of 
the field . The analogy is illuminating with 
respect to the problems compilers often 
have with parsing and detecting subtle 
semantic nuances of a source language, or 
the problems of forward references to 
undefined elements of a program, wh ich 
are analogous to gaps in the knowledge of 
a person embarking upon a detailed study 
of a field . 

Learning About Mental Amplifiers 

I think it can be safely asserted that the 
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Ci rcl e 123 on inquiry card. 

raison d'etre for comput ing is to amp li fy 
one's mental powers by automating various 
processes which can benefit from the effort. 
Th el'e is, of course, the intox ication with 
technology's detai ls, which affects LIS all , 
and a certain degree of specu lation on the 
exper im enter's part as to whether an ulti
mate ly usefu l I-es ul t wi ll ensu e when enough 
hal-dwal-e and software deve lopment has 
bee n accumulated. But the pot of gold 
which attracts a lot of such specu lations in 
the present era is th e idea that computNs 
can become amplifiers fm mental functions. 
When both the mental and physica l fu nc
tions are modeled and automated, the 
result is a robot, hence one of the reasons 
fOI- the dual fasc in at ion with robots and 
comp uters. 

Mental powers and menta l operations 
are far hom simpl e. The range of activities 
to which I can turn my conscious attention 
is wide and varied; the same appl ies to eve ry 
I-eade r_ In dea lin g with a comp lex subject, 
mental operations and their assistance 
through automation, the princip le of 
simplicity is by no means to be fOI-gotten, 
fm it gives a critel-ion for judgment and 
cli snimination among numerou s alterna
tives at all levels.-
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