








































he used the method because "it isn't very exciting 
for my academic colleagues; it just happens to work." 
The reader is left to his own reflections. 

Experts who are selling a technique, while igno­
rant or silent about comparable techniques, are not 
very "expert." The least we can expect of a real 
expert is that he knows what he doesn't know and 
tells you without being asked. Myers in "Composite 
Design" /3/ is one of the few professional paper 
writers who has taken the trouble to list the areas 
which he did not understand in connection with his 
modularization method. Hopefully, some will follow. 

Automated Test Path Analysis 

Miller of General Research Corporation /18/ and 
TRW-System Group /11, pp. 6-52, 19/ have developed 
and made available (RXVP, from GRC, see Datamation, 
Feb. 1975, p. 103) a new software aid for increasing 
programmer productivity and effectiveness. It is a 
program (or set of programs) which analyze the dif­
ferent test path combinations which should be exer­
cised in order to do minimal program logic path 
verification. Some of these programs relate the 
necessary test paths to the test data in hand, and 
attempts are being made to use these programs as a 
basis for automatic generation of the necessary test 
cases, although this last point is more difficult. 

Obviously, such tools (costing between one and 
several thousand dollars a month to acquire, for 
example) are performing much of the work of "read­
ing" source code logic and relating it to test 
cases, a task with which SP is supposed to help us 
efficiently. But, now machines have taken over the 
task, some of the value, at least from readable SP, 
is gone. We should note that SP might however sim­
plify the task of analyzing the program logic by 
computer and will tend to reduce the number of test 
cases needed. This might be a new virtue of SP. 

Miller reported orally at Eurocomp-74 in London 
that 23 of 26 real programs examined, where the 
responsible authors were convinced that they had 
test cases for all test paths, were proven to only 
have test cases for 80 per cent of the paths. In 
other words, machines are simply better than humans 
at some tasks. 

If I had my choice between automated test path 
analysis tools and SP, I think I'd be tempted to 
drop SP. Fortunately, we can have both. 

Process Inspections 

You may have heard different terms used to des­
cribe this technique, such as structured walk­
through or program review committees. The latest 
term is "design and code inspections" and "Process 
Control in the Development of Programs" which is 
also the title of Mike Fagan's excellent research 
report from IBM's System Development Division. /16/ 

The programmer productivity problem with which 
Fagan is concerned is also stressed by TRW /11/ and 
is the problem of the costly and extensive rewriting 
of the original program code (up to 95 per cent for 
large software projects, if they succeed af all, ac­
cording to TRW). In order to actually satisfy the 
users requirements, the cost of rewriting program 
code and, of course , of retesting the system is 
from ten to one hundred times as much as the cost 
of making the corresponding changes at an earlier 
stage (at detailed design or during original coding) 
according to Fagan. 

Structured programming cannot eliminate the re­
writes, at best it can only ease the pain. The 
interesting problem is, therefore, how to eliminate 
the need to rewrite programs due to inadequate 
speci fi ca ti on. 

The TRW answer is the "Requirements/Properties 
Matrix for Design Specification" /10: 5-1, 21/ which 
is a simple yet obviously powerful tool for consi­
dering all important properties of each system 
function. The objective is to force recognition of 
design requirement completeness and consistency at 
a very early stage, thus substantially reducing the 
need for recoding at the later, more expensive stage. 

Mike Fagan's answers differ, but are by no means 
contradictory. Both answers can be applied at the 
same time to most programming projects, even smaller 
ones, I believe. Fagan does a careful investigation 
of the measurable programmer productivity effect of 
introducing inspections, with the objective of iden­
tifying faults, at three possible stages, in any 
combination: (1) after detailed design, but before 
source coding; (2) after code is written, but be­
fore any computer time is used to compile and test 
it, (3) after the code is fully tested. The first 
inspection gives net savings of 94 programmer hours 
per thousand noncommentary source statements. The 
second inspection saves 51 hours more (per 1000 
statements), and the final inspection? Surprise! 
It is counterproductive (loses more programmer time 
than it saves), losing 20 hours per 1000 statements. 
Conclusion: drop it. I'd prefer early design and 
code inspections to SP, but perhaps both are justi­
fied. 

Data Redundancy-Based Error-Detection 
and Correction Methods 

Both for purposes of improving programmer produc­
tivity, improving program maintenance, and reducing 
errors in operation, there is a large set of tech­
niques which are based on the observation that, 
aside from time-dependent errors (stop, interrupt, 
endless loop), all other errors in program logic 
corrupt data into some other state than the intended 
result. 

By systematically designing data redundancy into 
all levels of the programmed system, the data ele­
ments, the records, and the data bases, the neces­
sary minimum basis can be laid for automated detec­
tion and even automated correction of the effects 
of program errors. 

Much of this technology is documented in my own 
book, Reliable EDP Application Design / 5/ , and is 
extended and deepened in forthcoming revisions. 
Briefly, the burden of extensive testing (in parti­
cular after maintenance changes) is moved to opera­
tional stages of program running, where only the 
cases that actually occur in practice are fed to the 
program anyway. Many program errors will be detected 
as a result of one of th e cross-mesh of error detec­
tion mechanisms which are built into the system, and 
some will be automatically corrected in the data, 
although the actual logical bug will continue to pro­
mote errors. The important point is that the end 
user is not harmed, and the price is often only a 
slight performance degradation to allow for automa­
tic correction. 

This data redundancy technology, which is not 
widely taught or understood at present, is also the 
basis for independent data base audit programs which 
can, among many other purposes serve as further 
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degree of automation of the verification of correct 
operation of programs. This is particularly impor­
tant in a data base environment with constant pro­
gram maintenance, any of which threatens the common 
data base resource. The volume, program indepen­
dence, and data structure complexity considered to­
gether with the probable importance of the availa­
bility and accuracy of the data, make fully auto­
mated data base audit programs an absolute require­
ment in my opinion. 

To illustrate the effect of this tool, a bank 
client of the author added a data base diagnosis 
program to an eight year old, on-line data base of 
a million accounts. It found three hundred thousand 
faults in the files, which no user or application 
program had identified. But most of these faults 
were data which led to inaccurate top management re­
ports. Top management was shocked, SP efforts 
hadn't helped. 

Conclusion 

These alternative techniques are not by any means 
a complete list. The techniques are not described 
fully, and perhaps, therefore, not convincingly 
enough. But the reader has been given some refer­
ences which are intended to allow him to follow up 
the practical use of these alternative and supple­
mentary techniques. 

I wouldn't want the reader to go away with the 
misconception that this author is against structured 
programming. I am only against accepting it without 
considering alternative and supplementary techniques, 
without better practical evidence of its merits and 
disadvantages, and without measuring its effects 
periodically in each site where it is t aken into 
use. Further, I am disturbed that it is taking at ­
tention away from techniques which would seem to be 
of more fundamental value to programmer productivity 
and to programmed system quality. 

Lastly, there is the nagging recognition that in 
the final analysis structured programming is just a 
way of improving effectiveness of a form of manual 
labor: program coding and human program reading. 
The really interesting questions are elimination of 
as much as possible of the work and then automation 
as far as possible of what remains. 

A Prediction 

Finally, I shall allow myself the luxury of a 
prediction about where this technology is going, 
indeed, where it must go. 

Our programming languages themselves will see 
considerable simplification to the minimum level 
needed to specify application logic and data without 
considering efficiency, reliability, portability, 
or other quality attributes. The higher level, 
multi-dimensional attributes will be fed into future 
compilers and then initial, and continually revised, 
program and data design will be done by software 
which relates our optimization and design needs t o 
the actual operating environment. Programs and 
data bases will be, to a far higher degree, self­
designing and self-adapting. It is technologically 
possible to an interesting degree now, and it may 
be the only way we can provide computer resources 
in a Future Shock (see Al vin Toffler's book) envi­
ronment. This author / 22 / and Knuth / 2, p.283/ , 
among others, .have remarked on the idea of self-

designing and self-adapting software, which after 
all is the same principle which sophisticated oper­
ating systems and optimizing compilers already 
employ. 
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NEW YORK TIMES TO INSTALL THE WORLD'S 
LARGEST ELECTRONIC NEWSROOM 

Fred Baker 
Harris Corporation 
55 Public Square 
Cleveland, OH 44113 

A committee of New York Times executives ~ rep­
resenting news, production, communications, and data 
processing departments ~ has recommended after sev­
eral years of study that the paper start the transi­
tion to electronic editing and composition. They 
have also recommended that the ~use an integra­
ted system, including video display terminals, com­
puter equipment, and software developed especially 
for news handling. Transition to the new equipment, 
which will write and edit all of the paper's news 
and drive its typesetting equipment, will begin this 
summer. It will be the largest installation of com­
puterized news-editing equipment in the world. 

Phased conversion of the Times' news and editorial 
matter from hot-metal typesetting to photocomposition 
or "cold type" will begin with selected Sunday fea­
ture sections and end with the ultimate changeover 
of the main news sections. Readers of the Times are 
expected to benefit because the new system will per­
mit late-breaking news to . be prepared for press 
faster than under present procedures. Since articles 
will be typeset automatically after viewing by edi­
tors on the video screens, typographical errors will 
be almost eliminated. 

Commenting on the newsroom program, Walter E. 
Mattson, executive vice president and general manager 
of the New York Times Newspaper Division, said, 
"Paired with our decision of last year to build a 
satellite printing plant in New Jersey, this move 
into electronic editing will keep the Times in the 
forefront of newspaper production technology. The 
results will be to improve the appearance of the 
paper, speed its distribution to readers, and to re­
duce our costs." 

The linking of video display terminals, computers, 
and photographic typesetters has helped publishers 
increase accuracy as well as reduce "prepress" costs 
despite inflation. Adopted first by smaller news­
papers, electronic editing technology has recently 
been making rapid strides in metropolitan areas. 
The American Newspaper Publishers' Association ex­
pects more than 300 papers to be using the equipment 
this year, double last year's figure. 

When the new system is installed at the Times,' 
copy from news agency wires such as the Associated 
Press or United Press International will feed di­
rectly into the computer memory for later editing 
on the video screens. Leased news lines from the 
Times' Washington news bureau and from Europe will 
also feed into the computer system. In addition, 
the Times will use portable "reporter terminals" for 
remote input to the editing system. 

Later this year, when the Times' editors first 
sit down to their new video typewriters, they will 
find there is no paper to insert, no carriage to re­
turn, and little noise. Striking over an incorrect 
letter or word will erase it from the screen as the 
correct character appears. About the size of or­
dinary electric typewriters, the units will be 
equipped with standard typewriter keyboards and sev­
eral special-function "command" keys. As the editor 
types, his copy is displayed on a five-by-ten-inch 
cathode ray tube above the keyboard. 

A "scroll-back" or recall capability will permit 
copy editors to review and revise any portion of a 
story before sending it along to computer memory. 
From there, senior editors can retrieve it for eval­
uation and final copy cutting, updating or additions. 
When satisfied, the editor will press a button that 
says, "Set It," and the copy will be automatically 
dispatched for computerized composition. 

The~ news-editing and typesetting equipment 
will be supplied by the Harris Corporation. 

POLICE DEPARTMENT USES COMPUTERIZED 
SYSTEM TO FIGHT CRIME 

Joe Francis 
The Boeing Company 
Wichita, KS 67210 

At approximately 1 a.m. in St. Louis, Missouri, 
an alert police officer motioned a truck driver to 
pull his vehicle over to the side of the road. The 
officer's suspicions that the truck was stolen were 
confirmed when, once out of his car, the truck ac­
celerated down the highway. 

As the officer chased the truck at speed up to 
65 miles per hour, a dispatcher, located at St. 
Louis Police Department Headquarters, watched the 
progress of the squad car on a color-television-like 
display. He also observed blips on the screen, rep-
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FLAIR (Fleet Location and Information Reporting) communications are depicted (left) by the code message unit used by police officers to 
contact headquarters and (right) by the scene of action displayed on a dispatcher's video terminal. The real-time crime fighting system tracks 
police cars over the entire city of St. Louis with 70-foot accuracy. 

resenting other officers in the vicinity of the 
chase. By directing these other officers to nearby 
key intersections, an effective road block was set 
up, which enabled the police to trap the stolen 
truck within 8 minutes after it was spotted. 

The system that is aiding the St. Louis police 
in fast ·reaction and apprehension is called FLAIR 
(Fleet Locatfon and Information Reporting). The 
patented FLAIR system, which is the first of its 
kind in the world, uses a computer, combined with 
proprietary software, to automatically track and 
display a squad car's immediate location and the 
status of its officer. This computerized crime­
fighting weapon has proved so successful, while log­
ging more than one million miles in the St. Louis 
pilot system, that the city recently announced that 
it will soon expand the FLAIR system which will then 
consist of 200 FLAIR-equipped cars, 2 computers, and 
6 dispatch stations. 

Vastly enhanced command and control of forces, 
and much improved officer safety are the end pro~ 
ducts of FLAIR, according to St. Louis police offi­
cials. St. Louis Police Chief Eugene Camp believes 
the quicker response time of FLAIR has a twofold 
result. "First, more apprehensions will occur, and 
secondly, there's a consequent deterrent effect on 
would-be offenders." 

With FLAIR color-television monitors, a police 
dispatcher observes the movements of squad cars 
superimposed on a computer-stored city map. With 
options to switch among three magnifications, dis­
patchers may observe the entire city or areas as 
small as a few city blocks ~ including street names. 
A dispatcher can estimate the speed of a squad car, 
note when it turns a corner, even track it into a 
multilevel garage. Furthermore, an officer in dis­
tress need only press a red button on his FLAIR mes­
sage unit, and the nearest reinforcements are imme­
diately dispatched to his aid. Data accumulated 
from one-year operation of the FLAIR-pilot equip­
ment shows that a dispatcher's image of a squad car 
location is within an average of 71 feet of the ac­
tua 1 lo ca ti on. 

FLAIR digital communications are transmitted over 
police radio bands. Police cars are equipped with 
a code message unit, a heading sensor, an odometer, 
a data processor, and a radio transmitter / receiver. 
Officers may transmit secure, two-digit messages by 
entering codes on the 12-key, dash-board-mounted 
~essage unit. Base or command control center equip­
ment consists of a data terminal, the computer, a 

video processor, and a number of color video dis­
play devices. Supporting the computer are disc 
drives and teletypes. Each computer is capable of 
tracking up to 500 vehicles simultaneously. An un­
limited number of cars may be added to the system 
by interconnecting computers and communications 
equipment. 

FLAIR's tracking is based upon a fundamental 
navigational principle that if an original location 
of a vehicle is known, any future location may be 
determined if heading, or direction and distance 
change is added to its original location. The com­
puter continuously reads, decodes, and updates all 
vehicle positions and coded messages transmitted to 
the control center from vehicles. Vehicle locations 
appear as bright moving symbols over the computer 
map displayed on monitoring screens. The · dispatcher 
uses push buttons to select various map segments. 

Keying a vehicle number (or officer number) and 
depressing the "locate" button causes a box symbol 
to appear adjacent to the appropriate vehicle and 
simultaneously calls up additional map segments as 
the car travels. In addition, the call numbers of 
the six closest cars to the squad car being tracked 
are listed on a status display beside the computer 
map display. The closest cars may be selected from 
any combination of officer classifications: patrol, 
detective, investigation, laboratory, or vice. 

A box symbol tracking a squad car glows steadily 
if the officer is in service but not on a call, 
appears with an "L" symbol if the officer is on a 
low priority call, appears with an "H" symbol if he 
is on a high priority call, and with an "E" symbol 
for an officer in an emergency situation. In the 
last case, indicated by the officer's activating 
his red button, an audible warning also is sounded 
on the central communications command video termi­
nal. 

With FLAIR, a dispatcher can direct officers to 
incidents by route as opposed to address, thus cir­
cumventing known construction barriers or other ob­
stacles. The efficient data communications ~ 99 
codes may be keyed into the coded message unit ~ 
alleviate voice communication congestion. 

Speed of computation is a primary concern for 
police tracking and stat.us applications. FLAIR re­
ceives coded messages of each vehicle's heading and 
distance at 1.2-second intervals. Also FLAIR's ex­
ecutive routine (software instructions governing the 
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computer's control) requires the computer to contin­
uously scan all incoming communications to discern 
priorities. 

Programs representing a hierarchy of priorities 
are stored in the computer's memory. Incoming mes­
sages are then scheduled by the computer's executive 
routine, according to priority. Thus, an officer's 
red-button alert commands computer attention ahead 
of normal heading and distance signals. 

The St. Louis program was funded by a Law Enforce­
ment Assistance Administration, Justice Department 
grant. The FLAIR computer is a Varian Data Machines 
V73 and uses Boeing software. 

COMPUTER MODEL OF MARS WI LL INTERPRET 
DATA FROM VIKING SPACECRAFT 

Charles H. Ball 
News Office 
Massachusetts Institute of Technology 
Cambridge, MA 02139 

Two Massachusetts Institute of Technology re­
searchers have prepared computer models of the in­
terior of the planet Mars to facilitate the inter­
pretation of data from two Viking spacecraft headed 
for a landing on the planet in July. The models pre­
dict the structure of the interior, the size and 
composition of the core, and mineral assemblages of 
the Martian mantle. The researchers have found that 
Mars is similar to the earth in many respects and 
differs from the moon. 

The models are based primarily on data from the 
Mariner orbiters that included observations of the 
planet's gravity field, its shape and topography, 
and photographs of the surface. It was learned from 
these missions that Mars has been an active planet 
with large volcanoes and other tectonic features. 
Although the bulk of the experiments on the Vikings 
will be devoted to detecting the presence of life 
on the planet, each spacecraft will carry a seismo­
meter to detect Marsquakes and to help determine 
the structure of the Martian interior. 

The researchers, Professor M.Nafi Toksoz and 
David H. Johnston, calculated models of the evolu­
tion and temperature history of Mars in order to 
show the feasibility of large-scale melting and core 
formation which would be evident at the surface in 
the volcanism observed in the Mariner photos and by 
the weak magnetic field discovered by the Soviet 
orbiters. The evolution models also predict the 
present-day temperatures within the planet, one of 
the most important parameters used by scientists to 
determine the physical conditions in the interior. 

The next step in understanding the internal struc­
ture of Mars is to calculate the changes of density 
with depth in the planet. From these models, Tok­
soz and Johnston conclude that, like the Earth, Mars 
has a large, 1250-mile-radius molten core, but that 
this core is less dense than the Earth's. The next 
layer, called the mantle, comprises the bulk of the 
planet and is more dense than the Earth's because 
it contains more iron. The upper part of the mantle 
may be partially molten, similar to Earth's aesthen­
osphere, but on Mars this region occurs at a greater 
depth (more than 125 miles, compared to about 62 
miles in the Earth) so plate tectonics, as is known 
on Earth, does not occur on Mars. Finally, the sur­
face of the planet is covered by a thin crust which 
is the result of melting in the Martian interior 
billions of years ago. 

The most useful information for the interpreta­
tion of the data that will be obtained from the Vi­
king seismometers is found by using the density mod­
els to calculate the velocities of seismic waves in 
Mars that might be generated by Marsquakes. Toksoz 
and Johnston predict that Marsquakes will occur and 
will be more prevalent and energetic than quakes 
detected on the moon. The seismic activity in a 
planet is a good indicator of its internal tempera­
ture, energy, and tectonic rigor. Viking seismo­
meters will give a good measure of this. They will 
also enable the seismologists to determine the size 
of the Martian core and the structure of its mantle 
and crust. 

The interpretation .of such data in terms of the 
theoretical models will help to define more closely 
the internal state of Mars and its comparison with 
the earth and moon. Ultimately this will enable 
scientists to place the Earth, Moon, and Mars in 
proper context in the solar system with regard to 
the formation and evolution of the planets. 

FBI WILL USE AUTOMATIC "MATCHER" 
FOR FINGERPRINT IDENTIFICATION 

Ralph Wa//enhorst 
Ca/span Corporation 
P.O. Box 235 
Buffalo, NY 14221 

The Federal Bureau of Investigation will take 
a major step in its program to automate one of the 
most exacting and detailed tasks in government ~ 
establishing the identity of individuals through 
their fingerprints. Within one year, a prototype 
"matcher," automatic equipment for matching one 
fingerprint against another, will be installed at 
the FBI's Computer Center. Currently the filing, 
classification, and matching are done manually by 
approximately 3,300 FBI fingerprint technicians and 
clerks. Each day the FBI receives about 22,000 fin­
gerprint inquiries, which must be searched against 
card files representing more than 21 million persons. 

The matcher will be capable of matching a set of 
submitted prints against the prints on file by com­
paring the minutiae read by an automatic fingerprint 
reader and scoring the comparison. It will mak~ 
several thousand comparisons each time the print of 
a single finger is matched against another print. 
The matcher will also be required to check the fin­
gerprints being searched against about 100 sets of 
filed fingerprints per second. 

Essentially, the automated system will be used 
by the FBI as a high-speed selection process. The 
final determination will still be by humans. Pair­
ings of fingerprints scored highest by the ma t cher, 
the Bureau emphasizes, will be "subjected to a final. 
manual verification process to assure the accuracy 
of the identification." 

The prototype matcher model will be built by 
Calspan Corporation. (please turn to page 26) 

Weiss - Continued from page 18 

studies. The results of the live-testing and simu­
lations are then compared. This empirical verifica­
tion of the simulation model also serves as a check 
on the adequacy of the initial simulation model, 
which might have been based to some extent on the 
characteristics of a unique set of testees, or on 
their interaction with some particular adaptive test. 

(To be continued in next issue) 
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iCOMPUTER HELPS RESOLVE MEXICAN-U.S. WATER 
WATER PROBLEMS 

R. W. Sheehy 
Control Data Corporation 
6003 Executive Blvd. 
Rockville, MD 20852 

A giant computer at the Bureau of Reclamation's 
Engineering and Research Center, in Denver, Colora­
do, has been put to work easing international ten­
sions between the United States and Mexico. The 
computer is being used to predict, monitor, and 
help control salinity levels of the lower Colorado 
River. Excessive salt content in the water reaching 
Mexico has been the cause of disputes between the 
two countries for more than a decade. 

Salinity increases in the Colorado River have 
been recorded since the early 1900s. Even before 
the problem became acute, salinity of the lower 
Colorado had been steadily increasing; by 1962, sa­
line concentration was nearly double what it had 
been only ten years earlier. By 1970, salt content 
at the southern end of the Wellton-Mohawk irrigation 
canal, which drains into the Colorado River above 
Mexico's Morelos Dam, sometimes reached 3,000 parts 
per million, an unacceptable level for most agricul­
tural purposes. 

In August 1973; Mexico and the United States 
signed an agreement to effectively control the sa­
linity of the 1 1/2 million acre-feet of water that 
the U.S. is obligated to deliver to Mexico from the 
Colorado River under a 1944 treaty. Under the 1973 
agreement, water reaching Mexico has, " .•• an an­
nual average salinity of no more than 115 ppm~ 30 
ppm •.. over the annual average salinity of the Col­
orado River waters which arrive at Imperial Dam .... " 
The requirement became effective with the signing 
of the Colorado River Basin Salinity Control Act 
in 1974. That act authorized the construction of 
the works necessary to achieve the agreed differen­
tial in salinity. 

The method most acceptable to the United States 
as a permanent solution for maintaining the differ­
ential salinity level of 115 milligrams per liter 
is to modify the Wellton-Mohawk drainage waters. 
This will involve irrigated acreage limitations, 
improved irrigation efficiencies, further regula­
tion of Gila River floodflows, and construction of 
a large-scale desalting complex to treat the saline 
drainage waters. 

The job of design, construction, operation, and 
maintenance of the world's largest desalting plant 
has been assigned to the Bureau of Reclamation. A 
computer is assisting in comprehensive modeling 
studies to predict (1) future salinity conditions 
in the Colorado River, (2) the effects of improved 
irrigation efficiencies on drain water supplied to 
the desalting plant, and (3) future flow conditions 
in the Colorado River. During plant operation, the 
computer will provide water-quality simulation of 
the river to help assure that the agreed upon salin­
ity differential is maintained. 

In a related study, the Bureau of Reclamation is 
looking into the feasibility of tapping the huge 
water reservoirs and geothermal power and sources 
underlying much of California's Imperial Valley as 
a means of augmenting and further improving water 
quality in the Colorado River. Water in this tre­
mendous subterranean reservoir, while often too 
salty it its natural state as it flows freely from 

the ground, can be desalted by using heat in the 
fluid itself. The heat energy can be used to gen­
erate electrical power, power desalting plants, and 
return the fresh, usable water to the river. 

Computer programs are used to determine the size 
of the reservoir and its expected, useful life. 
These programs are derived from such information as 
changes in yield of the wells and various geophysi­
cal data. While only on a pilot-test scale, the 
process offers an additional means to make more 
good quality water available to users of the lower 
Colorado River. 

The Bureau of Reclamation's computer is a CDC 
CYBER 74 made by Control Data Corporation. 0 

Browder - Continued from page 13 

concerned, the forms of this development become more 
and more alien to their outlook. What might have 
been an increase in human powers and freedom becomes 
a vaguely defined and somewhat monstrous threat loom­
ing in the background of present-day life. The tech­
nical as well as the mathematical tools of society 
take an external and bureaucratic form which depres­
ses human possibilities rather than raising them. 

The Failure to Convey the Spirit of Mathematics 

It is my suspicion that the discrepancy between 
the intellectual power of our mathematical and sci­
entific disciplines and their negative impact upon 
the thinking of nonmathematicians and nonscientists 
even (or, perhaps, we should say, especially) among 
the well-educated in our society may be attributed 
in no small part to a profound defect in our funda­
mental concept of mathematical and scientific educa­
tion for nonspecialists. To put the matter in math­
ematical terms, the defect lies in viewing the teach­
ing of mathematics in practical, technical or re­
search terms exclusively, i.e., in terms of Mathema­
tics I, II, or III. We have failed in large measure 
to find ways to convey the spirit of Mathematics IV, 
the transcendent ideal of mathematics as a fundamen­
tal and universal form of knowledge. This failure 
is in turn due to the failure or refusal of many of 
our contemporaries among the mathematicians to re­
cognize the validity or even the meaningfulness of 
such an ideal. 

It is my hope that this failure represents a chal­
lenge that will be overcome in the historical period 
in which we play a part. It can be overcome, only 
as Whitehead told us, in the spirit that even modern 
mathematics is still in its potential infancy and 
that the overwhelming novelty in human thought for 
many centuries to come will be the dominant role of 
mathematical understanding. O 

101 MAXIMDIJES 

Over 100 amusing, easy, cryptographic puzzles . 
with maxims, quotations, sayings, etc., as the answers 
.... with lists, tables, and a guide for solving speedily 
. ... hours of fun and entertainment for you and your 
friends. 

For your copy, send $1.80, plus 20 cents for postage and 
handling, with your name and address to: 

Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 
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GAMES AND PUZZLES for Nimble Minds - and Computers 

It is fun to use one's mind, and it is fun to use the 
artificial mind of a computer. We publish here a variety 
of puzzles and problems, related in one way or another to 
computer game playing and computer puzzle solving, or 

NAYMANDIJ 

In this kind of puzzle an array of random or pseudoran­
dom digits ("produced by Nature") has been subjected to a 
"definite systematic operation" ("chosen by Nature") and 
the problem ("which Man is faced with") is to figure out 
what was Nature's operation. 

A "definite systematic operation" meets the following 
requirements: the operation must be performed on all the 
digits of a definite class which can be designated ; the result 
displays some kind of evident, systematic, rational order and 
completely removes some kind of randomness; the operation 
must be expressible in not more than four English words. 
(But Man can use more words to express it and still win.) 

NA YMANDIJ 766 

3 2 2 1 3 2 6 6 3 5 6 7 3 3 6 5 3 6 7 5 

8 1 9 4 5 0 7 2 6 5 5 5 1 7 9 9 1 9 4 0 

6 6 7 5 7 8 5 3 8 3 2 5 9 4 0 8 3 2 5 2 

7 7 9 3 1 5 2 9 4 0 6 7 5 4 5 9 8 6 4 1 

8 8 9 6 1 4 4 1 7 7 1 8 3 8 4 9 3 1 9 2 

4 5 7 2 6 8 6 1 3 7 3 7 9 5 5 8 1 0 2 5 

6 0 4 6 5 8 3 7 6 2 4 3 5 7 4 5 2 3 6 2 

7 8 4 4 2 0 8 5 7 9 2 3 7 9 7 9 0 6 4 8 

2 5 3 6 0 3 0 8 8 7 3 3 9 7 2 2 4 5 5 6 

9 5 0 2 0 3 4 0 9 8 9 4 1 4 3 8 2 6 7 7 

MAXIMDIJ 

In this kind of puzzle, a maxim (common saying, proverb, 
some good advice, etc.) using 14 or fewer different letters 
is enciphered (using a simple substitution cipher) into the 
10 decimal digits or equivalent signs for them. To compress 
any extra letters into the 10 digits, the encipherer may use 
puns, minor misspellings, equivalents like CS or KS for X 
or vice versa, etc. But the spaces between words are kept. 

MAXIMDIJ 766 

Neil Macdonald 
Assistant Editor 

to the programming of a computer to understand and 
use free and unconstrained natural language. 

We hope these puzzles will entertain and challenge 
the readers of Computers and People. 

NUMBLES 

A "numble" is an arithmetical problem in which: digits 
have been replaced by capital letters; and there are two 
messages, one which can be read right away and a second 
one in the digit cipher. The problem is to solve for the 
digits. Each capital letter in the arithmetical problem 
stands for just one digit 0 to 9. A digit may be repre­
sented by more than one letter. The second message, 
which is expressed in numerical digits, is to be translated 
(using the same key) into letters so that it may be read; 
but the spelling uses puns, or deliberate (but evident) mis­
spellings, or is otherwise irregular, to discourage cryptana­
lytic methods of deciphering. 

NUMBLE 766 

OAK 

x I s 
MF R N 

s R 0 E 

s N 0 N 

01623 649658 

We invite our readers to send us solutions. Usually 
the (or "a") solution is published in the next issue. 

SOLUTIONS 

NA YMANDIJ 765: Make row 5 even. 

MAXIMDIJ 765: Haste is the father of error. 

NUMBLE 765: Still water, deep bottom. 

Our thanks to the following individuals for sending us 
solutions: Leon Davidson, White Plains, N.Y.: Maximdij 
763 - Frank E. DeLeo, Brooklyn, N.Y.: Maximdij 763, 
Numble 763, Maximdij 764, Numble 764 - T. P. Finn, 
Indianapolis, In.: Maximdij 764, Numble 764 - Jean 
Robbins, Pasadena, Calif.: Maximdij 764, Numble 764. 
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COMPUTER GRAPHICS AND ART 

Partial Table of Contents - Vol. 1, No. 1 

Learning Through Graphics 
by Dr. Al Bork, University of California, Irvine, California 

A ten-year forecast for computers, education, and graphics by a 
leading authority. 

Art of the Technical World 
by Dr. Herbert Franke, Munich, Germany 

Computer art as the bridge between the two realms of art 
and leisure. 

Expanding the Graphics Compatability System to Three Dimensions 
by Richard F. Puk, Purdue University, Lafayette, Indiana 

Design considerations for a user-oriented 3-D graphics system. 

A Personal Philosophy of Ideas, New Hardware, and the Results 
by Duane Palyka, University of Utah, Salt Lake City, Utah 

The frame-buffer from Evans and Sutherland allows the artist to 
treat the computer as a paint and brush medium. 

PLOTMAP - Computer Representation of Geographic Data 
by Lloyd Onyett, California State University, Chico, California 

A computer scientist and geographer reviews a mapping system 
he has devised for small and medium-sized computers. 

How to Build Fuzzy Visual Symbols 
by Alex Makarovitsch, Honeywell Bull, Paris, France 

A new approach to computer art and graphics by a computer 
scientist. 

Coordination of Bibliography-Making for Interdisciplinary Graphics 
by Grace C. Hertlein, Editor 

Proposal for merging, coding, and disseminating interdisciplinary 
graphics bibliographies, using a tested method. 

COMPUTER GRAPHICS and ART is a new international 
quarterly of interdisciplinary graphics for graphics people and 
computer artists. This new periodical is aimed at students, 
teachers, people from undergraduate and graduate institutions, 
researchers, and individuals working professionally in graphics. 
Its topical coverage is broad , embracing a variety of fields. 
It is useful, informative, entertaining, and current. Our goal 
is excellence, and to achieve this objective, we invite our 
readers to participate actively in the magazine, and to advance 
the state of the art of computer graphics by communication, 
sharing, and dissemination of ideas. 

We invite you, your colleagues and students to help us 
achieve this goal. 

List of Coverage for Up-Coming Issues 

Applied Arts and Graphics 
Architectural Graphics 
Cartography Systems 
Computer-Aided Design 
Computer Assisted and Managed Instruction 

Utilizing Computer Graphics 
Computer Graphics in Physics, Chemistry, 

Mathematics, etc. 
Computer Programs for New Applications 
Display Systems and Graphics 
Fine Art and Media Explorations 
Graphics in Business 
Hardware Systems and Graphics 
Interactive Graphics Languages and Systems 
Languages for Computer Graphics and 

Graphics Primitives 
Computer Art Illustrations Software Systems and Graphic Requirements 

by Frieder Nake, Alex Makarovitsch, William Kolomyjec, Ensor Statistical Packages and General Graphing 
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To: COMPUTER GRAPHICS and ART HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 

Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 

) Please enter my PERSONAL (U.S. and Canada) subscription to 
CG&A ($10 per year). 

) Please enter my FOREIGN PERSONAL subscription to CG&A 
($13 per year). 

) Please enter my LIBRARY/DEPARTMENTAL subscription to CG&A 
($15 per year). 

) Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER 
for CG&A. 

) Enclosed is $2.50 for a sample copy of CG&A (applicable toward a 
subscription). 

FULL REFUND IN 30 DAYS IF NOT SATISFACTORY 

Name-------------------------~ 
Title _________________________ _ 

Organization ______________________ _ 
Address ________________________ _ 

) I hope to submit for publication in CG&A material on the following 
topics: ______________________ _ 

) I am interested in reading materials by the following authors : _ 

) I am particularly interested in coverage of the following subjects: 

) I would like to receive materials on other Berkeley Enterprises, Inc. 
publications: ( ) COMPUTERS and PEOPLE ( ) The COMPUTER 

DIRECTORY and BUYER'S GUIDE ( ) People and the 
PURSUIT of Truth ( ) The Notebook on COMMON SENSE and 
WISDOM ( ) WHO'S WHO in COMPUTERS and DA TA 
PROCESSING ( ) Books 

) I am interested in : ( ) black and white computer art reprints at low 
cost (a bonus for subscribing to CG&A) ( ) 77 page FORTRAN 
IV art manual ( ) 45 page interdisciplinary graphics bibliography 
by G. Hertlein 

) Additional Comments (attach another paper if needed): ____ _ 


