








































staff in saving lives. While the computer is ana­
lyzing monitored data from patients in the inten­
sive care ward, it is also continually calculating, 
during surgery, the patient's cardiac output and 
other vital information. 
Color/sound free rental 25 minutes 
Control Data 

ENGINE AT THE DOOR 
J. Presper Eckert, co-invP-ntor of ENIAC and Vice 
President of the UNIVAC division of the Sperry Rand 
Corporation, discusses the question "Will machines 
ever run man?" Dr. Ernest Nagel, professor of 
philosophy at Columbia University, and Dr. C. R. 
DeCarlo, Director of Education for IBM, discusses 
the uses man makes of science and technology today 
and points out that wise and beneficial use of 
science and the instruments of technology is man's 
responsibility alone. Concludes that, although the 
computer is the machine most like man himself, it 
is the man not the machine who determines what is 
to be done. 
1963 black/white purchase $165 rental $9.50 
29 minutes 
Indiana University 

EXPERIMENT: WEATHER BY NUMBERS 
Presents the story of Dr. Joseph Smagorinsky and 
his colleagues at the Environmental Science Servi­
ces Administration and their experiments with 
mathematical equations and computers for predicting 
the weather. 
1966 color rental $8.75 29 minutes 
University of Illinois 

EYES FOR COMPUTERS 
Computers that "see" are already performing simple 
tasks in laboratory settings. At General Motors, 
computer scientists seek to learn whether computer 
vision technology can be extended to the production 
line. This film covers the basic principles of 
computer vision and the pioneering efforts of com­
puter vision researchers. It also shows an experi­
mental GM camera-computer-manipulator system for 
mounting wheels on hubs. 
1974 color free rental 7 minutes 
General Motors Motion Pictures 

A FEW ESSENTIALS 
This film traces the development of five essential 
areas of living: food, clothing, shelter, trans­
portation and communications. Man's historical 
involvement with these areas is explored, as well 
as the role of the computer in helping manage the 
complex challenges of today's "essential" problems. 
Animation and live-action footage shot on location 
around the world. 
Color free rental 16 minutes 
IBM 

INCREDIBLE MACHINE 
Research in computer graphics at Bell Telephone 
laboratories; use of special computers to experi­
mentally synthesize speech, make movies, compose 
music and to design prototype devices. 
1968 color rental $4.50 15 minutes 
University of Michigan 

THE INFORMATION MACHINE 
An amusing, clear account of the development of 
the electronic computer, beginning with primitive 
man's first efforts to solve his problems through 
the advent of machine simulation. Colorful and 
imaginative, this animated film is an effective 
method of explaining the nature of data processing. 
Color free rental 10 minutes 
IBM 

"LINC" WITH TOMORROW 
Demonstrates the use of a computer to obtain infor­
mation from a patient concerning his medical his­
tory. The information obtained is combined with 
data from the physical examination by the physician 
and from laboratory analyses and stored in the com­
puter. This combined information is available to 
the physician. Most patients enjoy using the com­
puter and the physicians have more time for per­
sonal contact after data collection. Statistical 
analyses of laboratory tests not possible before 
and computer applications in psychosomatic medicine 
are also discussed. 
1967 black/white purchase $165 rental $9.50 
30 minutes 
Indiana University 

LOGIC BY MACHINE 
Presents an introduction to computers. Discusses 
the computer revolution, the relationship between 
man and machine, and the relationship of the sym­
bolic world of mathematics to the real world of ob­
jects and events. Explains how the computer can 
process millions of bits of data in seconds and 
can handle as many arithmetic figures in one minute 
as man can handle in a lifetime. 
1962 black/white rental $6.40 30 minutes 
University of Illinois 

MANAGERS AND MODELS 
Explores the design and simulation capacities of 
the modern digital computer. Shows how mathemati­
cal models and computers are used in the design and 
testing of the booster stage of the Saturn rocket. 
Discusses and illustrates how a computer is used to 
select the optimum design for a chemical plant. 
Follows step by step the mathematical simulation 
of the sugar refining process in an actual plant. 
1962 black/white rental $6.40 30 minutes 
University of Illinois 

MARK OF MAN 
Film traces the history of man's efforts to record 
information from the marks made on walls of caves, 
through the development of mechanical printing de­
vices to high speed recording of computer data by 
cathode ray tube. Various applications of output 
from the SC4020 Computer Recorder, including pert 
charts, weather maps, missile trajectories, satel­
lite orbits, and tool patch drawings. 
Color/sound rental 13 minutes 
National Microfilm Association 

THE MARVELOUS CALCULATOR 
This film traces the history of the computer, be­
ginning with its earliest known origin and continuing 
to the present day. Two Minnesota television per­
sonalities, a man and a woman, narrate this film 
which was produced by Control Data Educational In­
stitutes. 
Color/sound free rental 19 minutes 
Control Data 

A MATTER OF SURVIVAL 
Dramatizes the predicament of white-collar workers 
in the automated world of industry by portraying a 
situation in a company where computer methods are 
being introduced to take over much of the paper 
work, and, as a consequence, relieving a number of 
responsible, longtime employees of their jobs. Ex­
amines viewpoints of both management and employees, 
but offers no solution to the automation dilemma. 
1969 color rental $11.25 31 minutes 
University of Illinois 
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MOVIES FROM COMPUTERS: AN INTERIM REPORT 
Demonstration of computer animation of films as a 
basic tool for learning. 
1967 rental $4.75 20 minutes 
University of Michigan 

OF MEN AND MACHINES 
Investigates the psychology of the man-machine re-
1 ationship through the work of Dr. Paul Fitts, of 
the University of Michigan, Dr. Julian Christiansen, 
of the Wright Air Development Center, and Dr. George 
Briggs, of Ohio State University. Shows some of 
the ways in which man handles and processes infor­
mation, the problems and dynamics of information 
feedback between man and machines, the human beings' 
behavior in highly complex man-machine systems, and 
the way in which information gained from these pro­
cedures has led to the redesign of equipment to fit 
human capabilities. 
1963 black/white rental $6.90 29 minutes 
University of Illinois 

PERMUTATIONS 
A computer graphics film with pulsing, hypnotic 
shapes and rhythms using graphics in motion to 
achieve different effects as with a language. Dots 
become analogous to letters of an alphabet; circles 
of dots to actual words; and formations of circles 
to sentence structures. The idea of permutation 
expressed in terms of moving imagery produced by 
computer art. 
1970 color rental $4.50 7 minutes 
University of Michigan 

ROBIE HOUSE 
An analysis of one of Frank Lloyd Wright's 
masterpieces, the Robie House in Chicago. 
pioneering use of computer graphics. 
1972 color rental $3.90 13 minutes 
University of Michigan 

SCIENCE PROJECT 

prairie 
Includes 

Adventures of boy with his first science project, 
building a simple computer. The project was suc­
cessful because of thorough research in the planning 
stages. A report submitted to the science teacher 
explains the materials used, project objectives, 
and conclusions. 
1960 color rental $5.40 14 minutes 
University of Michigan 

THE SECONDARY SCHOOLS AND COMPUTERS 
Fred Gruenberger addresses a message to secondary 
school mathematics teachers (a recording of his 
speech of April 7, 1961, to the National Council 
of Teachers of Mathematics). Using an IBM 1620 
computer in action, he shows some of the things 
which a computer can do in a high school. Tradi­
tional work is demonstrated by the solution of a 
system of four simultaneous linear equations. Ad­
vanced work is represented by a problem from dif­
ferential calculus and by a problem in Diophantine 
equations. The Diophantine problem is also used 
to show how real research can be brought down to 
the high school level when a computer is available. 
Finally, by calculating some prime numbers and by 
displaying some very large factorials, it is shown 
how a computer can provide some amusing sidelights 
to the world of mathematics. 
1961 black/white/sound 20 minutes 
The Rand Corporation 

SUBJECT TO CHANGE 
Film describes in detail the operation of the pay­
ment center by the use of computers and microfilm 
at the Social Security Administration Headquarters, 
Baltimore, Maryland. Explains how the Master Bene-

ficiary Record is maintained on microfilm and how 
individual payments are initiated or stopped. Dis­
cusses and demonstrates the updating process of 
records. 
1968 color/sound rental 25 minutes 
National Microfilm Association 

THINKING MACHINE 
Can machines think? How machines now solve spe­
cific problems may soon have "thinking" ability. 
How computers work: recent experiments in human 
versus machine behavior; visual perception. Com­
puter wins checker game and writes a plan. 
1960 rental $9 54 minutes 
University of Michigan 

"THINKING" MACHINES 
Presents examples of recently developed machines 
which can perform in ways that resemble thinking 
in various degrees. Includes a mechanical mouse 
which learns to run an electronic maze, a digital 
computer which plays chess, and a pattern recognizer 
which may be the forerunner for systems which read 
handwriting or recognize individual human faces. 
Compares transistors with neurons to point out the 
wide gap which still exists between computers and 
the human brain. 
1960 color rental $5.50 19 minutes 
University of Illinois 

THE UNIVERSAL MACHINE 
Explains that the computer is a "universal machine" 
in that it is capable of doing whatever man is cap­
able of instructing it to do. Comments on the in­
credible speeds at which the computer works and 
how decisions from a computer depend on the data 
and instructions put into the machine. Discusses 
the problem of a universal "machine language" -
that is, agreeing on a single set of symbols and 
abstractions to define problems. Concludes with a 
discussion of the endless possibilities of using 
these mathematical machines. 
1962 black/white rental $6.40 30 minutes 
University of Illinois 

UNIVERSE OF NUMBERS 
Discusses the history of computer development from 
the first mechanical calculator invented by Blaise 
Pascal in the seventeenth century to ENIAC, the 
first completely electronic calculator built in 
the mid-1940's by John Mauchly and J. Presper Eck­
ert. Mr. Eckert describes the actual construction 
of the mathematical machine. Explains, in lay 
terms, how a computer solves a problem. Tells how 
young people are trained in complicated computer 
technology. 
1962 black/white rental $6.40 30 minutes 
University of Illinois 

WHAT IS AUTOMATION? 
Describes automation as a series of automatic ma­
chines - one taking over where the other leaves 
off. Points out that automation has increased pro­
duction ability and leisure time. A few skilled 
workers supervise the machines and check the quality 
of the product. Says that the demand for their 
types of skills will increase as more and more pro­
duction becomes automated. 
1965 color rental $5.90 14 minutes 
University of Illinois 

WHAT IS A COMPUTER? 
Animated cartoon treatment which introduces the 
basic principles of the operation of a computer 
system. How a computer stores information, pro­
cesses input data, and prints out responses. Dem­
onstrates a flow chart and diagrams logic circuits 

(please turn to page 26) 
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Computing and Data Processing Newsletter 

ADAPSO PUBLISHES SURVEY ON SALES, PROPERTY 
AND USE TAX LAWS AS THEY AFFECT THE 
COMPUTER INDUSTRY IN 50 STATES 

J. L. Dreyer 
Executive Vice President 
ADAPSO 
210 Summit Avenue 
Montvale, NJ 07645 

The Association of Data Processing Service Organ­
izations (ADAPSO) has published a 50-state survey 
of personal property, sales tax, and use tax laws 
as they relate to computer software, data processing, 
and related transactions. The 156-page survey, a 
year in preparation, represents what ADAPSO believes 
is the only work of its kind in existence. 

The purpose of this survey, said Jerome L. Dreyer, 
executive vice president of ADAPSO, which represents 
time-sharing, data center, software and facility · 
management companies in the more tlian $4 billion 
computer services industry, is to summarize the im­
pact of state retail sales, use and personal proper­
ty tax laws on the computer industry at the present 
time. f Mr. Dreyer also said that the survey is meant 
to serve as an industry reference guide for use by 
general management and accounting and legal staffs. 

The three areas surveyed for each state, personal 
property, sales tax, and use tax, are summarized in 
the introduction to the survey: 

1. Personal property tax. The survey notes that, 
generally, tangible personal property and real pro­
pertyfwithin the state are subject to taxation, al­
thoug~. occasionally, intangible personal property 
is also taxed. While some states impose a state tax 
on intangibles, such tax is almost always directed 
toward stocks, bonds, promissory notes, and the like, 
and therefore, has no special applicability to the 
computer industry. In addition, hardware is consid­
ered tangible personal property in all jurisdictions, 
thus subject to the property tax. 

The status of operational or systems software is 
unclear. A few states, such as California, have 
considered the question and have classified this 
type of software as part of hardware and thus subject 
to the property tax. Most states, however, have not 
considered the question, so that very little law is 
available on the subject. The term of software, 
when used in the survey, means application (some-

times referred to as applied) software. The ques­
tion of whether software will be considered tangible 
personal property is particularly problematical in 
this area of taxation because local practice may 
differ as to its treatment. 

The survey also notes in this section that a fur­
ther question arises as to the method of valuation 
which should be employed if software is deemed tax­
able since this tax would be imposed on the value of 
the property on a particular valuation date. 

2. Sales tax. This is a tax administered by the 
state on retail sale and, usually, rental or lease 
of tangible personal property within the state. The 
sale, lease, or rental of hardware is considered a 
sale, lease, or rental of tangible personal property 
within all states having a retail sales tax. The 
main question raised in the various state summaries 
is whether application software, either package or 
custom, constitutes tangible personal property for 
purposes of sales taxation. In states making a dis­
tinction between operational systems or software and 
application software, the former has been considered 
part of hardware, and thus tangible personal proper­
ty. The status of operational or systems software, 
however, is largely undecided, and, as with personal 
property tax, very little law is available on the 
subject. 

The survey points out that in addition to taxa­
tion of tangible personal property, many states also 
impose the sales tax on gross receipts derived from 
providing certain enumerated services. These ser­
vices are designated specifically by the statute or 
are included in the definition of "sale" or "retail 
sale." The tax on services has obvious relevance 
to data processing. 

3. Use tax. This is, according to the ADAPSO 
survey, one that complements the retail sales tax 
and is only found in those states having a sales tax. 
The tax is levied on tangible personal property 
"used, stored, or consumed" in the state, where the 
sales tax imposed by that state has not been paid. 
This situation normally occurs where tangible per­
sonal property is purchased or leased from outside 
the taxing state for use within. Therefore, a pro­
vision is normally included in the statute which al­
lows a credit to the extent a sales tax was paid in 
the state of purchase or lease. The definition of 
use,storage and consumption normally includes resale, 
lease, or release and this should be assumed unless 
otherwise noted. 
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The introduction to the study said the issues 
regarding the applicability of the use tax and sales 
tax to software are identical. 

The survey was prepared for ADAPSO by Professor 
Richard D. Gould of the New England School of Law, 
who is ADAPSO's tax consultant in this area. He 
was assisted in its preparation by three ADAPSO law 
fellows, Robert Goldman, Elaine Shea, and Lili 
Yanow. The survey costs $90.00 plus $2.50 postage 
and handling. It is ADAPSO's plan to update the 
survey every 6 months so that it remains current in 
terms of content and coverage. 

SCIENTISTS USE A COMPUTER TO CQNTROL 
INSECTS BY NONCHEMICAL MEANS 

Professor Theodore Crove//o 
University of Notre Dame 
Notre Dame, IN 46556 

University of Notre Dame scientists are using 
insects and a computer to help devise strategies to 
control insects by nonchemical means. 

One technique is "genetic control" which turns a 
species of mosquito against itself. Scientists 
breed males which prevent the eggs of their mates 
from hatching. thus gradually reducing the mosqui­
to population. Field tests in Kenya demonstrated 
the effectivness of this technique in reducing the 
fertility of mosquito populations. 

Another technique uses the "cannibal" mosquito, 
the world's largest mosquito. Harmless to man, the 
cannibal may help control mosquitos_ which carry en-

Mosquitoes, carriers of encephalitis and other dread diseases, fill a 
mating cage in a laboratory at the University of Notre Dame. Scien­
tists there are using a computer to help devise nonchemical strategies 
to control insects. 

cephalitis and other diseases. Scientists introduce 
cannibal larvae (young mosquitoes) into water con­
taining larvae of other mosquitoes. The cannibal 
larvae devour the other mosquitoes. 

The scientists used the computer, an IBM. to sim­
ulate various strategies in order to find the best 
way to control insect populations. 

COMPUTER TURNS ON AIR CONDITIONERS, 
SHUTS OFF BOILERS, AND 
SAVES UNIVERSITY $100,000 A YEAR 
Romi Fox 
University News Service 
Kent State University 
Kent, OH 44242 

Kent State University has a cost-saving computer 
which can measure outside temperature and then de­
termine how best to cool or heat a room. When the 
computer hums, beeps. and flashes. it is turning on 
air conditioners and fans and shutting off boilers 
and pumps. Most importantly, it is saving the uni­
versity thousands of dollars. 

The computer. connected by one coaxial cable to 
nine campus buildings. has been able to reduce con­
sumption of electricity by 13 per cent and gas con­
sumption by 14 percent as compared with 1974-1975. 
Over the past eight months, the computer system and 
other energy-saving devices have resulted in a sav­
ins of more than $100,000 to Kent State. even though 
the university's gas and electricity bills have gone 
up, due to rate increases. 

Malcolm Avery. accountant for maintenance. said, 
"If we had not conserved gas usage or electricity. 
we would have spent quite a bit more." 

The computer system originally used nine comput­
er programs, one for each building connected to it. 
Since the computer's installation at Kent State, 
Robert Ufert, environmental control engineer, has 
been "working out the bugs" and has designed his 
own computer program which he feels is more effici­
ent for the university. 

"I had to set up a program that could be comfor­
tably changed every quarter," Ufert said. He can 
totally alter the computer's program in 2 to 3 hours 
by following the method he designed during the com­
puter's first six months of operation. 

The computer can be programmed so that a building 
temperature can be lowered during the evening hours. 
then raised again the following morning just before 
classes begin. This energy-saving step does take 
time to program into the computer's system. Ufert 
reviews a building's schedule of classes quarterly 
and determines when and where the computer should 
alter the temperature. He said the cooperation of 
the university's administrative personnel is very 
important in that they try to schedule classes held 
at the same time in the same area of a building. 

Ufert said he believes the computer can do any­
thing a person in a room could do. Then he stopped 
and said, "Maybe it is smarter. It will be able to 
measure not only outside temperature, but also humid­
ity. On the basis of both. it will be able to de­
cide how best to cool a room." 

Between quarters. the computer is set on a "holi­
day mode" which runs for the duration of the vaca­
tion period until it is reset. 
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The computer system can also be used to maintain 
a constant temperature in one section of a building 
if an experiment is being conducted. 

A special feature of the computer is its alarm 
system for malfunctions which occur within the en­
vironmental area. This feature precludes the fact 
that maintenance personnel work around the clock 
seven days a week in three shifts. 

Because one of the goals of the new computer 
operation is to reduce peak usage of electricity, 
one of the standards for the cost of electricity, 
the computer is primarily used for heating and air 
conditioning control. However. because of its ex­
tensive measuring capabilities. it could also be 
used for fire warnings and for security maintenance. 

The Kent State computer is a Delta 2000, leased 
by the university from the Honeywell Corporation. 

THE U.S. POSTAL SERVICE WILL STUDY 
ELECTRONIC SYSTEMS FOR DELIVERING MAIL 

Public Relations Office 
U.S. Postal Service 
Washington, DC 

The U.S. Postal Service has authorized a two­
year feasibility study to determine the technical 
and economic aspects of an electronic message ser­
vice system. The study will consider many alterna­
tive systems employing communications satellites, 
terrestrial networks. facsimile devices. optical 
character readers, and word processing equipment. 

Results should enable the management to determine 
which system. if any. will provide the Postal Ser­
vice with a single reliable and economical means of 
electronically transmitting mail in accordance with 
customer service requirements. 

In concept, such a system would accept a message 
in paper copy form. convert the material into digi­
tal form, transport the message electronically to 
its destination and convert the material back to 
paper copy form for delivery by a letter carrier. 
Material initially received in digital form could 
be sent directly to the addressee by an electronic 
delivery system or be converted to hard copy and 
conventionally delivered. 

The U.S. Postal Service initiated the feasibility 
study because of shifting mail patterns, anticipated 
changes in mail volume, and the expanding utiliza­
tion of electronic technology by the business com­
munity. 

The negotiated award was made to RCA, Government 
Communications Systems Division, in Camden, New 
Jersey. 

COMPUTER PRINTS VITAL MATERIALS 
FOR THE BLIND IN BRAILLE 

Russell Paulsen 
North Central Technical Institute 
1000 Schofield A venue 
Wausau, WI 54401 

A specially programmed computer is printing in 
Braille material vital to blind people~ bus sched­
ules. telephone directories . reference works, and 
study aids for school. 

"We are offering this service to visually im­
paired people across the nation." said Dr. Russell 
Paulsen, administrator of research and development 
at North Central Technical Institute, Wausau, Wis­
consin. "These people need certain documents on 
the job that sighted people take for granted. Hav­
ing the materials can mean the difference between 
succeeding and failing. 

"Only about one percent of the material printed 
annually is ever put into a form visually impaired 
readers can use. Much of it could easily be printed 
in Braille by a computer. This includes documents 
prepared by the Government Printing Office and col­
lege libraries." 

The Braille Print Center at NCTI uses a computer 
to prepare any document a visually impaired person 
(VIP) needs. The computer produces a page of 
Braille in six seconds. 

The system was developed at NCTI because students 
needed certain materials such as tests and study 
aids immediately. These materials were in quanti­
ties too small to be done by commercial publishers. 
Even if teachers wanted large quantities. the 
school had to send them to publishers equipped to 
prepare Braille, which took weeks or months. The 
computer prints as many copies as needed. 

"We encourage our visually impaired students to 
assume the same responsibilities as sighted persons." 
said Dr. Paulsen. "They want to be independent and 
self-supporting. We help them by reproducing in 
Braille materials they need to attend school. When 
they leave, we help them by preparing materials they 
need at work." 

The computer system can prepare Braille documents 
from a variety of source material. This includes 
typed copy. magnetic tape, or punched cards which 
are entered into the system to produce documents 
in Grade II Braille. a form of Braille similar to 
shorthand. The system also accepts material prepared 
and edited via a television-like display terminal. 
The computer edits the information into the proper 
format and produces it on a printer modified to 
handle Brai Ile. 

"We developed this program because of our experi­
ence in working with VIPs and seeing their needs." 
said Dr. Paulsen. "For example, while sighted stu­
dents were taking a test in one room. a handicapped 
student was in another room with a volunteer reading 
the test to him. Now, everyone in class studies to­
gether. This helps VIPs really become part of the 
student body." 

While some handicapped people attend regular 
classes at NCTI, others participate in a five-year­
old program designed for them. The program helps 
train them in a realistic setting so they can func­
tion in society. Instructors teach VIPs how to cook. 
clean, launder, learn Braille, walk with a long. 
light cane, and get around a city on foot and in 
public transportation. The program helps prepare 
VIPs to attend regular classes in which the Braille 
materials are used. 

To develop the Braille Print Center, the school 
obtained funds under the federal Vocational Educa­
tion Act of 1968 and a state grant from the Wiscon­
sin Board of Vocational. Technical and Adult Educa­
tion. 
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COMPUTERIZED ROUTING CAN 
IMPROVE NEWSPAPER DELIVERIES 

News Office 
Mass. Inst. of Technology 
Cambridge, MA 02139 

Computerized scheduling and routing of newspaper 
deli very trucks has a potential "for real savings 
and better service ." according to a preliminary stu­
dy by researchers at Massachusetts Institute of 
Technology. The overall goal of the study was to 
determine if computerized approaches to newspaper 
vehicle routing and scheduling are sufficiently pro­
mising from the viewpoints of delivery-cost reduc-

. tions and service-quality improvements to warrant 
further detailed, in-depth investigations. 

The exploratory study was carried out in coopera­
tion with the Worcester (Massachusetts) Telegram­
Gazette, and focused on the company's afternoon 
newspaper, which has a circulation of about 92,000. 
The study indicated that computerized approaches to 
scheduling and routing of deli very trucks "should 
be part of the future electronic environment" of 
newspaper plants. 

In order to conduct the study in "the real-world 
environment of newspapers." the researchers worked 
with the staff at the Worcester Telegram-Gazette to 
assess the requirements of their distribution sys­
tem. They collected: listings of vehicle routes 
within the city limits; information concerning the 

White - Continued from page 22 

of the "and," "not," and "or" relations . Three major 
uses of computers and the systems required for each. 
1971 color rental $8.25 19 minutes 
University of Michigan 

WHOLE EARTH'S INVISIBLE COLORS 
Builds an understanding of multi-spectral sensing 
as a system to explore new ways to look at the 
earth and its total resources . How this technique 
expands man's ability to survey earth resources and 
to diagnose ecological ills; how scientists use 
computers to help analyze and interpret the images; 
practical applications for agriculture, forestry, 
conservation, geography, urban planning and miner­
alogy. 
1972 color rental $9.15 20 minutes 
University of Michigan 

AND WONDERS NEVER CEASE 
Opens with an overview of the development of audio­
visual materials in education and continues with 
today's use of the new media including electronic 
computers operated by high schools in large city 
Clagett - Continued from page . 14 

1. 

2. 

3. 

4. 

Analysis of Software Costs 
During the Year 

Time Req'd Charge 
Task (Hrs) Basis 

Software 
Development 200 Fixed Rate 

Modifications 
(Estimate) 20 $30 per Hour 

Training 16 Included in 
Development 

Long-Range 
Support 40 $30 per Hour 

TOTAL COST 

Cost 

$4,000 

600 

1,000 
$5,800 

There may be a large difference between the 
quoted cost for development and the true cost. 

approximately 550 drop points for bulk deliveries; 
the numbers and sizes of delivery vehicles; vehicle 
capacities; newspapers per drop point; and other 
similar, relevant information. 

A model was devised that considered limitations 
on vehicle-loading capacities. the maximum number of 
drop points that can be assigned to any route. the 
maximum time that should be allotted to any vehicle's 
route. and the size of the delivery fleet. By ap­
plying this computerized model to the data supplied 
by the Worcester Telegram, the researchers produced 
some tentative conclusions: 

The 550 drop points within the city could be 
covered by a total of 13 routes instead of 
the 20 being used by the newspaper. 

A routing concept entirely different from the 
one in use was possible. 

Vehicles could be loaded to more than 50 per 
cent of functional capacity, averaging 67 per 
cent capacity; this would be a marked improve­
ment. 

The M.I.T. researchers caution that their model 
was preliminary and did not consider certain policy 
decisions that led to the current routing pattern. 
Nevertheless. the findings suggest that improvements 
are possible, they said. adding that the newspaper's 
circulation department was intrigued by the fresh 
approach to routing offered by the computer. 0 

systems. Assures that these instructional mater­
ials are an extension of the teacher's personality 
and that they are tools to aid rather than replace 
the teacher. 
1963 color/sound rental $3.50 27 minutes 
Purdue University 

YEAR 1999 A.O. 
The house of tomorrow is shown, including home-based 
computers that serve as bookkeeper, banker, shopper, 
cook, maid, entertainer, librarian and teacher in 
a look at suburbia by the turn of the next century. 
1968 rental $6 26 minutes 
The University of Texas at Austin 

YOU AND THE COMPUTER 
The simple example of preparation of an individual 
paycheck shows the difference in handdone and com­
puter-handled operations ~ covers storage, calcu­
lation, output and control; the function of the 
computer memory, how the program serves as instruc­
tions. 
1969 color/sound rental $4.40 9 minutes 
University of Minnesota 0 
It's important to compare true cost, as the lowest 
bid may not actually provide the lowest cost. 

Monitoring Development 

Monitoring the progress of software development 
will help you to avoid potential problems and de­
lays. Ask the consultant to submit progress re­
ports, and schedule periodic meetings to review 
the status of the project . To monitor progress, 
prepare a chart showing the expected sequence of 
events during development. 

Conclusion 

It is quite likely that attention to all the de­
tails here referred to will make the difference 
between the success and the failure of a computing 
installation. 0 
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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.) 

NAYMANDIJ 767 

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

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

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

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

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

3 1 0 0 2 1 0 9 3 4 0 6 6 1 1 4 6 9 1 0 

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

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

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

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

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 767 

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. 

NUMB LES 

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. 

c R 

NUMBLE 767 

P E 0 P L E 

x AR E 

0 M L P P L 

E P D 0 L P P 

MDCRLDC 

MLP TL OL 

8124 9786 035 

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

SOLUTIONS 

NAYMANDIJ 766: Make column 13 odd. 

MAXIMDIJ 766: Do the best that you can. 

NUMBLE 766: Oak is farmer's iron. 

Our thanks to the following individuals for sending us 

solutions: Choon Kun Choung, San Diego, CA: Numble 

764; Numble 765 - Abraham Schwartz, Jamaica, NY: 

Numble 764; Numble 765 - Dianne King, Warwick, NY: 

Naymandij 765 - Jim Pate, Birmingham, AL: Naymandij 

765; Maximdij 765 - Frank E. DeLeo, Brooklyn, NY: 

Naymandij 765; Maximdij 765; Numble 765; Naymandij 

766; Maximdij 766; Numble 766 - T. P. Finn, Indiana­

polis, IN: Maximdij 765; Numble 765; Maximdij 766; 

Numble 766. 

COMPUTERS and PEOPLE for July, 1976 27 



COMPUTER GRAPHICS AND ART 
FIRST TWO ISSUES NOW PUBLISHED 

Partial Table of Contents - Vol. 1, Nos. 1 and 2 

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. 

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 . 

The State of the Art of Computer Art 
by Grace C. Hertlein, Editor 

Comparisons of early computer art and today's newer art. 
What is art? What is art in computer art? 

Inexpensive Graphics from a Storage Cathode Ray Tube 
by Charles J. Fritchie and Robert H. Morriss, Tulane University, 
New Orleans, Louisiana 

Illustrations and photographic techniques used to achieve 
graphics from a storage tube CRT. 

An Investigation of Criteria for Evaluating Computer Art 
by Thomas E. Linehan , Ohio State University, Columbus, Ohio 

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 
The new aesthetic of computer art requires a departure from Software Systems and Graphic Requirements 
the previous, formalist-traditionalist doctrines for evaluating art. Statistical Packages and General Graphing 

""' - ~,. Syllob;;;;iii ~ 
- - - - - - - - - - - - - - - - - - - - - - - - -(may be copied on any piece of paper)- - - - - - - - - - - - - - - - - - - - - - - -

To: COMPUTER GRAPHICS and ART HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 

Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonvi lie, 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) : ____ _ 
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