
















































The number of variables in office operations 
far exceeds the ordinary number of variables 
i n ordinary mat hematical problems. This tends 
to make the situation much more interesting and 
much more elaborate than ordinary mathematical 
problems . 

The types of variables in office operations 
are also more than the t ypes of variables in 
ordinary mathematica l problems, and this also 
tends to make the situation more interesting, 
more elaborate, and more demanding than in 
ordinary mat hematical problems . Important 
types of variables in office operations include : 
integer, numeric; real, numeric - also called 
floating point; real, decimal - such as 13 . 94 
with two decimals; Boolean - or O and 1, or 
truth values; string - or alphanumeric, such as 
BUTTERFIELD 8 2357; string variable or 
strings that have s t rings for values such as 
State with va l ues like Maine, Maryland, Mass . , 
Michigan , Mississippi, Missouri; etc. 

The complexity implies for the usual mathema­
tician nonelegance, and the inability to prove 
general theorems, and so he usually likes to go 
in the direction of Riemann surf aces and Banach 
spaces . But the systems analysts are in far 
greater demand . 

This situation also points up the importance 
for human beings of the careful and suggestive 
naming of the variables, and the downright sil­
liness (in view of human minds) of trying to 
designate them with just two characters (plus $ 
for string variables) as in Dartmouth BASIC, 
where standard variables are like B2 and H7. 
But of course Dartmouth BASIC was not designed 
nor intended for office operations. 

9. Sources of Information for 
Preventing Errors 

Where do we obtain the knowledge of all the 
conditions and factors that may affect or modify 
the delivery of an order by Jones and Co . to 
Samuel Smith? and all the conditions and factors 
that may govern other office operations where a 
computer is or may be applied? 

The knowledge comes basically from four 
sources: 

1. Office Procedures: Existing company pro­
cedures that apply to the collection of 
problems to be solved in the department 
where the computer system has been or 
is to be installed . 

2 . General Knowledge, including generalized 
experience, and caution, such as that 
gained by a clerk with ten years experi ­
ence in the work . Often, that knowledge 
is rather deeply buried in consciousness 
because it comes out of the mind when 
the mind is stimulated with a question 
or an instance; otherwise it is not open 
to deliberate systematic recall . It is 
like the knowledge of how to tie one's 
shoe laces, learned at age five and then 
completely forgotten except in the habit 
of doing it . Clerks take these proce­
dures for granted "Oh, that is the way we 

do things" but they hardly have words to 
describe it - and so the computer does 
not know it either, without considerable 
effort in programming. 

3. Company Policy: Decisions that a company 
makes or uses about its modes of doing 
business, such as: company attitudes to­
wards customers; or stockholders; or top 
management; whether cents or dollars wi 11 
be used in the annual statement; etc. 

4 . Principles for Solving Problems : Choices 
that the company makes regarding princi­
ples for solving problems, such as feed­
back control (try something, learn, cor­
rect, and try again); or consult the boss 
(or an expert) and do what he says; etc . 

These are the same broad sources of informa­
tion by which the computer program is first de ­
signed and cons t ructed . But careful provision 
for preventing errors over a much wider range of 
contingencies is like a second and better approx­
imation to an ideal computer program . 

9.1 Office Procedures 

This is the regular first source of computer 
programming and "error-free" operation, of ways 
to do things that are free of error : the practi ­
ces and procedures of the company in a given de­
partment of the work up to the current time . 

Information comes from: the persons who are 
doing clerical work; the persons who are super­
vising the work; actual examples and illustra­
tions of the work; section rule books; the file 
of precedents or decisions that the section 
maintains; and perhaps some other sources. We 
need to determine the usual variables and the 
occasional variables, and the rules that produce 
actions taken . 

For example, in the filling of orders, many 
companies do not need the variable "time of cal­
endar year" in their order filling . But there 
are goods that can only be shipped in cool but 
nonfreezing weather, usually April, May, Septem­
ber, October; and this variable must be taken 
into account by florists, growers, seedsmen, 
etc. 

9.2 General Knowledge, 
Experience, and Caution 

A main second source of information for auto­
matic error prevention is general knowledge -
knowledge of the external, multitudinous, kalei­
doscopic, real world . This knowledge comes 
under the headings : 

- General knowledge and common sense (inclu­
ding the category of the "obvious" - so 
difficult to see before an error, so 
easy to see after an error has occur­
red); 

- Logic, mathematics, statistics, probabi­
lity, and other codified and systematic 
branches of knowledge which are applica­
ble everywhere or almost everywhere; 

- Careful observation and perception which 
interprets sense impressions into stan­
dard objects, events, and processes and 
assigns names to them (a behavior which 
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for example changes the Evening Star 
and the Morning Star into the planet 
Venus as the understanding of a culture 
develops over the centuries); 

- Caution: carefulness, deliberateness, and 
judgment, a tempered mixture of consi­
dering and weighing with deciding and 
doing. 

It is not difficult to program a computer with 
general knowledge, provided that the programmer 
has a fund of general knowledge and knows how it 
is to function in the situation which he is deal­
ing with. 

For example, in arithmetic, a programmer knows 
that division by zero is a special case. The 
ordinary operations of arithmetic will not suf­
fice, and a special rule has to be invoked to 
take care of zero. In a time-shared computer 
system, it is likely that once in a while a user 
will try to divide by zero, or to divide a bil­
lion by a number close to one. The time-shared 
system must detect that kind of case, and then 
dump that program out of the central processing 
unit into some file, and report to the user that 
an almost infinite loop of instructions has 
caused his program to abort. 

In the general problem, to program a computer 
that is to make use of and act upon general know­
ledge, it is important to: 

- Notice and determine all the cases that 
occur within a variable or parameter or 
operation that need to be taken into ac­
count for dealing with that variable; 

- Determine all the conditions or variables 
that need to be taken into account in 
that problem. 

- Apply information from general knowledge 
and experience to deal with those cases 
or conditions. 

- Consider the correlations of variables 
and values arising from the context of 
the problem, so that rather strange and 
perhaps even unbelievable situations re­
ceive extra attention. 

9.3 Company Policies 

Company policy affects automatic error pre­
vention. These policies consist of decisions 
a company makes about its modes of doing busi­
ness. Among these are decisions about ways of 
treating customers, for example, people waiting 
for a bus in a station. Will there be separate 
areas for smokers and nonsmokers? Will every 
person waiting for a bus ordinarily have a seat? 
Or decisions in a biscuit-making company: Will 
the company slack-fill its boxes of biscuits, 
when the wrapping is opaque? but if translucent 
fill them full? Or decisions in a monopoly: 
Will the price to customers be much higher 
when there are almost no ' competitors? and much 
lower than any competitive price when there is 
competition? 

Automatic error prevention is bent, distorted 
and basically dishonest when a company is deli­
berately hiding errors that are 90 percent in 
its favor, and 10 percent in favor of its cus­
tomers. 

9.4 Principles for Solving Problems 

The choice by a company of principles for 
solving problems is another significant factor 
in determining the nature of computer programs 
and their degree of automatic error prevention. 
See Table 4, which is the same as List 800304 
in the current instalment of The Computer Alman­
ac and the Computer Book of Lists which is pub­
lished in this issue. This table is entitled 
"27 Principles for Solving Problems in Office 
Operations". To fit in with the editorial 
angle of the Computer Book of Lists, some of 
these principles are serious, some are mock­
serious. But all of these principles are fre­
quently used, some in some companies, some in 
others. And they have considerable effects on 
errors. 

10. Looking Ahead to the Future 

Of course, it takes work to include various 
important branches of knowledge in the artillery 
of a computer program to prevent errors automa­
tically. 

General knowledge is a large field, one of 
the largest for incorporation in a computer pro­
gram. In the case of office operations, it con­
sists of all the common everyday knowledge about: 
names of persons; names of companies; addresses; 
sizes of organizations; the common designations 
of time, seconds, minutes, hours, days, weeks, 
months, years; denominations of money; classes 
of equipment; and far more. I would estimate 
that some two thirds of the vocabulary of a high 
school graduate (i.e., some 20,000 words) refers 
to or reports some aspect of general knowledge. 

But there are several mitigating factors. 
First, for a department in an office, a computer 
program has a limited context to which it must 
apply. Second, many necessary variables in the 
computer program will inevitably require aspects 
of general knowledge to deal with them properly. 

Furthermore, the territory of general know­
ledge needs to be studied and systematized only 
once. For example, if temperature is a variable, 
then no temperature on earth can be as cold as 
80 degrees below (Fahrenheit) nor as hot as 170 
degrees above zero. Or, no airplane can crash 
more than once. Or, a good customer who over 
and over pays what he owes on time should not be 
given the same set of messages as a bad customer 
who over and over pays late. Etc.,etc. 

After (1) office procedures, (2) general know­
ledge, experience, and caution, (3) company pol­
icies, and (4) appropriate principles for sol­
ving problems are incorporated in a computer 
program for preventing errors, then automatic 
error prevention becomes feasible, reasonable, and 
practical. Currently, this may sound fanciful 
and idealistic; in a dozen years, it should be 
realistic. It is most certainly not impossible. 

The time is coming when a computer will not 
allow a wrong answer to be output ~ any more 
than it will be baffled by trying to divide 
by zero. And if a wrong answer is produced, as 
for example by a deliberate human overriding com-

(please turn to page 31) 
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The Computer Almanac and Computer Book oF Lists -

Instalment 12 

Lawrence M. Clark 
Mathematician 

108 APPLICATIONS OF COMPUTERS IN 
OPERATIONS OF AN OFFtCE (List 800301) 

Absenteeism reports 
Accounts receivable: posting, rebilling 
Advertising effectiveness: analysis, data hand-

ling, etc . 
Air tube message handling 
Attendance records, analysis, evaluation 
Billing and invoicing 
Budgeting 
Capital investments : analysis, evaluation 
Catalog indexing 
Charitable contributions : recording, analysis 
Consumer credit : recording, verification 
Contracts: lists, categories, analysis 
Correspondence: personalized letters for solici-

tation, for delinquent accounts, etc. 
Cost accounting: analysis, evaluation 
Data gathering from multiple locations 
Depreciation calculations, records 
Dispatching 
Equipment : registers, transactions 
Expenses : analysis, reports 
File maintenance 
Filing operations: single, multiple 
Financial statements 
Fixed assets accounting 
Forecasting 
General ledger: operations 
Hiring : analysis 
Information retrieval 
Insurance: records, schedules 
Inventory control 
Job placement: ·matching people with jobs 
Labor cos~ determinations 
Lease and rental accounting 
Libraries: classification, records, holdings 
Linear programming 
Mailing list operations 

addressing mail 
bundling by address groupings 
personalized computer letters 
updating and maintaining 
zip coding 

Management: 
management games 
management information systems 
reports using the exception principle 
simulations 
statistical analysis 
strategy analysis 

Manhour records and analys is 
Market research : studies 
Message switching 
Operations research applications 
Optical character recognition applications 
Orders, incoming: 

acknowledgment 
analysis 

filling 
processing 
shipping 

Overhead cost allocation 
Overtime reports 
Parcel mailing (high volume); 

packing, computerized 
postage meter, computer operated 
weighing, computer operated 

Payroll: 
computation 
general increases 
payment 
overtime reports 

Pensions: reporting, updating, valuing 
Personnel : planning, placement, records 
PERT charts: automatic drawing, updating 
Performance evaluation 
Plastic plates : embossing, code- punching 
Point - of-sale transactions: orders, invoices 
Price analysis 
Production forecasting 
Property accounting 
Purchase orders: issuing, followup 
Questionnaire responses : analysis, summaries 
Record retention and destruction : studies, 

schedules 
Repair and maintenance 

control 
records 
scheduling 

Rent analysis 
Retirement funds : records, valuation, payments 
Salary advances : control 
Sales : 

analysis 
area distribution 
forecasting 
quota calculations 

Sales order processing : 
customer credit checking 
inventory checking 
invoicing 
picking-document preparation 
shipping instructions 

Savings bonds: deductions, deliveries 
Security systems: reports, analysis, alarms 
Seniority records 
Social Security records 
Systems : analysis, evaluation, synthes is 
Taxes, calculations 
Telephone calls: reporting, analysis 
Transportation optimization 
Traveling salesmen: scheduling 
Turnover analysis 
Vacations : scheduling, verifying 
Wages and salaries: 

analysis 
records 
tax computations 
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Warehousing and stocking : records, analysis 
Work-in-process records 

(Source: "2600 Applications of Computers" in the 
"Computer Directory and Buyers ' Guide" for 1974 
published by Berkeley Enterprises Inc., 815 
Washington St ., Newtonville, Mass . 02160; sup­
plemented by Lawrence M. Clark ' s notes) 

101 CAUSES OF ERRORS IN COMPUTER 
APPLICATIONS (List 800302) 

I . EXTERNAL CAUSES 
Building damage: from earthquake, li ghtning, 

tornadoes, hurricanes, etc . 
Fire damage 
Flood damage 
Hardware failure: main frame, peripheral devi­

ces, communication lines, etc. 
Messages : garbled during electrical transmis­

sion, lost or destroyed physically in trans­
it, misunderstood during verbal commun­
ication or written communication, etc . 

Input data incorrect: "garbage in, garbage out" 
Operating system failure 
Power failure 
Rodent damage: rats, squirrels, etc. 
Software failure: program bugs, etc. 

II . CAUSES RELATED TO PEOPLE : 
HONEST AND INTELLIGENT 

Absence of choice among a wider set of alterna­
tives 

Analysis failure: 
incomplete analysis 

- not seeing all relevant factors 
not asking all relevant questions 

- not defining appropriate objectives 
etc . 

Concentration failure: 
- momentary inattention 
- spell of inattention 

slip of the mind 
selection of the wrong formula 
adoption of the wrong assumptions 

Feedback failure: 
not searching for all the lessons 
not applying all the lessons 
not learning from experience 
not applying iteration 

Ignorance : 
- in general 
- of a special field by a generalist 
- of a general field by a specialist 

Interpretation failure : 
- of observations 
- of facts 
- jumping to conclusions 

Illogic: ("I reasoned wrong", "I added wrong") 
Overestimating 

- of one ' s own knowledge 
- of one's own capacity 
- of the knowledge or capacity of one's 

own experts 
Perception failure: ("I didn't notice, " "I did 

not watch,") 
Precedents:("There was no precedent") 
Rules: ("I didn't apply the rule") 
Testing failure : 

- not testing even once 
- not testing at least several cases 

- not testing in a systematic yet random way 
- not testing according to guidelines 

Understanding failure (misunderstanding) 
Vaguenes~ : failure to verify the precise appli­

cation of vague legis l ative or managerial 
specifications 

III . CAUSES RELATED TO PEOPLE: OTHER KINDS 

Criminality : 
- dishonest and disloyal (wants wealth by 

fair means or foul) 
- borderline dishonest and disloyal ("they 

will never miss that ,", "It' s just a 
little sin" , "it ' s like taking a wood­
en pencil home" ) 

Deception: (covering up, afraid to tell the 
. trut~, con~ealing important information) 

Disaffection: disgruntled, prejudiced, harbor­
. ing grievances, resentful of authority 

Dishonesty: person dishonest but not criminal: 
- practical joker 
- cracking passwords for "fun" 
- stealing long distance calls for "fun" 

Disloyalty : 
- reading on company time 
- idling by the coffee machine 
- gossiping and chatting to excess 

Language disability: 
- person unwilling to explain 
- person unable to express simple ideas in 

. plain ordinary language 
Laxity: 

- content with sloppy work 
- tolerant of little mistakes 
- inspects and initials without inspecting 

Sickness (temporary disability): 
- at work but without enough sleep 
- at work but too full of lunch 
- had two cocktails at lunch 
- worried about family problems 
- ill, feverish, and should not be at work 

Sickness (rather permanent disability) 
- alcoholic 
- on drugs 
- lazy because of medical troubles 

Unfriendliness: 
- chip on shoulder 
- unwilling to explain 
- contemptuous of users or customers 
- priesthood attitude re computer program-

ming 
eager to use jargon to confuse the 

manager 

(Source: Lawrence M. Clark's notes) 

160 VARIABLES IN OFFICE 
OPERATIONS (List 800303) 

Accounts: 
Expenses 

materials 
labor 
services 
taxes 
shipping 
repairs 
rent 
travel 
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postage 
equipment 
furniture 
fixtures 
buildings 
transportation 

Income 
sales 
services 
rentals 
interest 
dividends 

Other Items 
overhead 
gross profit 
net profit 
fixed assets 
other assets 
good will 
liabilities 
surplus 
proprietorship 
capital 

Transactions 
debit 
credit 
transfer 
journal entry 
ledger entry 
cost of goods sold 
cost of services sold 

Cost Accounting 
price 
cost 
margin 
budge t amount 
depreciation 

Customer Purchase Order: 
customer identification 
list of items on order 
list of quantities on order 
customer bill-to address 
customer ship-to address 
customer credit category 
customer's authorization of order 
customer's delivery requirement s 
warehouse picking instructions 

Employee Attendance: 
employee identification 
day identification 
on time and present 
tardy but present 
absent 
present but left early 
out on medical appointment 
out on business 
out for illness 

Employee Classification: 
employee identfication 
part time 
full time 
hourly 
salaried 
officer 
non-officer 
office 
factory 
temporary 
permanent 
on trial 

not on trial 
summer 
all year 
student 
not student 

Employee Status: 
employee identification 
active 
retired 
withdrawn 
laid-off 
·on vacation 
on military leave 
on leave for personal reasons 
on temporary disability 
on permanent disability 

Hours Worked Classification: 
employee identification 
time period identification 
regular 
overtime 
double overtime 
eligible for overtime pay 
not eligible for overtime pay 

Leave Days Accounting: 
employee identification 
time period identification 
vacation days credited 
vacation days taken 
sick leave credited 
sick leave taken 

Number or Symbol Identification: 
descriptive identification 
numeric, whole number 
numeric, dollars and cents 
numeric, whole number and decimal 
percent 
positive 
negative 
zero 
a lphanumeric 
alphabetical 
literal 
abbreviation 
abbreviated 
rounded 
truncat ed 
typewrit er symbol 
punctuation 
symbolic 
binary 
decimal 

Payables Accounting: 
supplier identification 
delivery verification 
invoice preparation 
invoice verification 
invoice approva l 
schedule date of payment 

Person or Organization Identification: 
identification code 
name 
street address 
city address 
state address 
zip code 
post office box number 
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bill-to address 
ship- to address 
credit rating 
delinquent or not 
employee 
customer 
supplier 
consultant 
stockholder 
director 

Personnel Records: 
employee identification 
date of birth 
date of employment 
date of retirement 
date of death 
date of withdrawal 
dates of starting on leaves 
dates of returning from leaves 

Receivables Accounting : 
customer identification 
transaction identification 
invoice preparation 
receipt of payment 
disputed invoices 
delinquent receivables 
standard messages for customers 

Salesman Supervision: 
salesman identification 
salesman territory 
sales for month 
quota for month 
sales for year to date 
commission formula 
commissions for month 
commissions for year to date 
salesman training 

Stock Classification: 
stock identification 
stock description 
unit quantity 
unit price 
unit cost 
unit margin 
in stock 
out of stock 
on order 
expected delivery date 
out of production at the supplier 
reorder point 
reorder quantity 
supplier(s) 
standard messages to customer 

(Source : Lawrence M. Clark ' s notes) 

27 PRINCIPLES FOR SOLVING PROBLEMS 
IN OFFICE OPERATIONS (List 800304) 

The Principle of Precedent 
"if there is a precedent, use it" 

The Principle of Higher Authority 
"ask the boss, and do what he says" 

The Principle of Consulting 
"consult an expert, and apply his advice" 

The Principle of Noninvolvement 
"that problem is none of our business -­

let's not get involved" 

The Principle of the Committee 
"since the problem affects several areas of 

the company, let ' s appoint a committee 
to reach a consensus" 

The Principle of the Commission 
"since the problem calls for more understan­

ding, let's appoint a commission to inves­
tigate for several months and make recom­
mendations" 

The Principle of No Innovation 
"since the solution to the problem smacks of 

something new and unproved, let ' s have no­
thing to do with it" 

The Principle of Not Invented Here 
"since the solution to the problem was not 

invented here, let ' s have nothing to do 
with it" 

The Principle of No Solution 
"since the problem, after much effort spent, 

has no apparent solution, we must accept 
that" 

The Principle of Denial 
"if the problem is looked at in the right 

way, there is no problem at all" 

The Principle of Delay 
" let's delay for a while, because something 

might turn up" 

The Principle of Indefinite Procrastination 
"if we delay long enough, the problem 

should evaporate and disappear" 

The Principle of Experience 
"see what experience we have had on the prob­

lem, and do what experience indicates" 

The Principle of Minimum Expense 
"see what solution will cost the least, and 

choose that one" 

The Principle of Maximum Profit 
"see what solution will yield the most profit, 

and choose that one" 

The Principle of Least Trouble 
"see what solution will produce the least 

trouble, and choose that one" 

The Principle of "the Customer is Always Right" 
"see what solution will make the customer 

the most satisfied, and choose that one" 

The Principle of "the Squeaking Wheel" 
"see what solution will stop the biggest 

squeak, and choose that" 

The Principle of "Reinventing the Wheel" 
"since it is too much bother to search out 

the best prior solution, let's reinvent 
a new best solution" 
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CACBOL - Continued from page 30 

The Principle of Trial and Error 
"if at first we don't succeed, let's try and 

try again" 

The Principle of Successive Approximation 
"if at first we don't succeed, let's try and 

try again, but learn what not to do from 
each trial" 

The Principle of Systematic Analysis and System 
Synthesis 
"take all factors 'and variables into account; 

then build and test the system until it 
works well" 

The Principle of Successive Cases from Simple to 
Complex 
"solve the problem first for a simple case; 

then solve it for successively more com­
plicated cases" 

The Principle of Feedback Control 
"every time the process strays off a little, 

correct it, bring it back to the desired 
condition" 

The Principle of Calculation 
"figure it out, compute it" 

The Principle of the Scientific Method 
"experiment, draw conclusions, test them -

repeat until satisfactory" 

The Principle of Continuing Verification 
"continually check all statements and condi­

tions - everything always ge ts out of 
date" 

(Source : Lawrence M. Clark ' s notes) 0 

Clark - Continued from page 26 

mand, then the computer will also output a right 
answer with an appropriate message to a system 
supervisor . 

All the needed computer capacities exist. If 
any one of half a dozen independent verification 
tests of an answer fails, then a second computer 
program could be called, to independently recom­
pute an answer and verify it. 
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ganizations which are highly compet1t1ve. Where­
as the transistor required important new scien­
tific understanding, the creation of the sophis­
ticated integrated circuits resulted principally 
from inventiveness and engineering ingenuity, 
particularly in processing technology. At the 
same time, the small dimensions and extreme ma­
terial purity needed for integrated circuits 
could not be achieved without a wide array of 
diagnostic tools and instrumentation provided 
by earlier unrelat ed scientific programs. 

Copper conductors for electricity come from 
an experience-based industry, but recent problems 
in copper availability as reflected in price 
have injected new science and engineering into 
the industry. Although aluminum as it existed 
a few years ago was unsatisfactory for many cop­
per-wire applications, materials R & D has de­
monstrated that it is possible to modify and 
co ntrol aluminum alloys to meet the necessary 
properties, such as electrical conductivity, 
ductility, and corrosion resistance. The ob­
jectives of the program were clear, the time 
scale was relatively short, and the contribu­
tions were more of an engineering nature than 
scientific. This is a clear example of the user 
in a science-intensive industry demanding new 
material capabilities and providing leadership 
to attain that end. It illustrates the ability 
to develop, through materials R & D, a substi­
tute material to satisfy a specified f unction. 

Although the above summaries cannot do proper 
justice to the full case studies, nonetheless 
these glimpses nicely convey the varied scope 
and modus operandi of MSE. 

A General Perspective 

In the years ahead, as mankind finds itself 
under mounting pressure to a~co~modate to na­
ture, there will be increasing regard for the 
materials cycle as one of the elemental strands 
of national and world systems, along with food, 
energy, information, and the environment. At 
the same time, society will inevitably structure 
its growing knowledge-base so that the human mind 
will be ever stimulated to understand nature 
more thoroughly, and likewise human purpose will 
be ever motivated to cooperate with na ture more 
prudently. This is precisely what MSS strives 
to do in the realm of materials - the very s1ib­
stances by which mankind is inherently bound to 
natur e. Surely, then, the spectrum of knowledge 
which we now call MSE has a central role to play 
in human destiny. 0 

Newsletter - Continued from page 34 
payable operation as well . ·~he beauty of the 
system is that it has a special reporting capa­
bility t hat allows us to prepare various reports, 
listings, and breakdowns of particular interest 
to the nursing home or required by government reg­
ulators," Ms . Gross said. "I n addition , H.I.S. 
technicians ar e constantly updating the basic pro­
grams . We get a new program disc about once a 
month," Ms . Gross said. "And the company welcomes 
suggestions from our facility and other users of 
the system for the basic software." o 
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CANADA GEESE MIGRATION BEING STUDIED 
AT LOUISIANA STATE UNIVERSITY 

Dr. Vernon L. Wright 
Assistant Professor of Experimental Statistics 
Louisiana State University 
Baton Rouge, LA 

The migration patterns of Canada geese are be­
ing studied thoroughly here using computer statis­
tical programs. We hope the study will yield cl­
ues to help conservationists redistribute the 
flocks ~ more than a million birds ~ that now 
winter mostly in Missouri, Illinois and Tennessee. 
Until 50 years ago, as many as 15,000 birds win ­
tered in Louisiana, with tens of thousands of oth ­
ers swooping out of late autumn skies to winter 
in Florida and the southern Gulf states. Now 
hardly any geese come that far south. 

Redistribution could help the geese avoid a 
catastrophe, such as a drought or oil spill , that 
could jeopardize the two things they must have to 
survive: food and open fresh water . Also, if some 
of the birds returned to their former winter ha­
bitats , it would benefit the bird -watchers and 
hunters as well . 

We are applying advanced statistical techniques 
to massive quantities of bird-banding data . 

The Illinois Department of Conservation and the 
U.S. Fish and Wildlife Service's Region III office 
at Minneapolis are providing fundi ng for the wa­
ter-fowl managemP.nt study . Magnetic computer ta ­
pes obtained from the Patuxent Wildlife Research 
Center in Maryland contain the records of more 
than 117,000 Canada geese banded in southern Il ­
linois between 1939 and 1976. They also contain 
data on almost 18,000 bands recovered through 
1977, between the Rocky Mountains and the Atlan­
tic Coast and from Canada ' s Hudson Bay to the Te­
xas Gulf Coast . People who band birds report 
when and where they were banded to the Federal 
Bird -Banding Laboratory at Patuxent . This infor­
mation is stored in a gover nme nt computer. Peo ­
ple who find banded birds send the bands to the 
Patuxent laboratory and this information is also 
stored in · the computer. The lab, in turn, sends 
cards to the finders and banders , telling where 
and when the birds were banded and where the ba­
nds were recovered. Thus, over the years, mas ­
sive amounts of data accumulated . 

Although it was available to all waterfowl bi­
ologists, few actually made use of it. The infor­
mation only yielded gross migration patterns, be­
cause of a lack of computer power , programming 
capabilities , and advanced statistical techniques. 
These were needed to make precise analyses for 
waterfowl management decisions. 

The two-year project was begun in 1978. It is 
aimed at answering many questions. It will sum­
marize its findings in a report that will be es ­
pecially useful to the Mississippi Flyway Council, 
an organization composed of state and provincial 
conservation officials from the United States and 
Canada. 

There are three distinct populations of Canada 
geese, Many questions have arisen about how dis­
tinct these populations are , how long the birds 
live, what their average survival rate is, and 
what changes are going on. We can see that chan­
ges have occurred ~ for example, part of the Ten­
nessee Valley flock may have split off from the 
Mississippi Valley flock that winters in Illinois 

and we really don't know very much about them . 
We also want to identify other major changes in 
migration patterns that have taken place over the 
last 40 years . The distribution of geese in No­
rth America has changed drastically over that per­
iod of time . At one time, large numbers of birds 
wintered in Louisiana , on the Louisiana coast and 
along the Mississippi River. Very few birds win­
ter there now ; so one of the questions often as ­
ked is , are Illinois refuges and hunters stopping 
th e birds short of the South? 

We ' re finding that most of the Illinois birds 
never came to Louisiana in great numbers. A few 
wintered in the northeast part of the state , but 
most spent the winter along the Mississippi River 
as far north as St . Louis . Probably, the bulk of 
the Louisiana flock now spends the winter at Swan 
Lake in north - central Missouri . 

Similarly , Canada geese that used to winter in 
other parts of the Deep South now winter along the 
Chesapeake Bay . Those from the Florida -Alabama­
Mississippi area now comprise the Tennessee Valley 
flock. 

Why are the birds wintering in the North? Pro­
bably because of manmade changes there: the de­
velopment of wildlife refuges and open fields of 
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grain . They always flew over Horicon, Wisconsin, 
which is only 50 miles west of the Lake Michigan 
shore . They didn ' t stop there in large numbers, 
however, until the refuges were built there . The 
geese have found what they want without having to 
go so far to get it . Being opportunists, they si­
mply go there, alight , and enjoy themselves . 

Yet this aspect of their behavior is a major 
reason why there is pressure to distribute the 
geese more widely according to their historical 
patterns . This is one of the poals of the Mis ­
~issippi Flyway Council. With too many geese in 
a restricted area , biologists are concerned that 
a disease or some other natural catastrophe might 
decimate them: a drought, perhaps, or an oil 
spill . In that event, it would be better to have 
those birds that traditionally went somewhere else 
return to a migration more closely resembling th ­
eir historical distribution patterns, rather than 
have them just sit where they are, waiting to be 
fed, and if not fed, starving to death. We don ' t 
know that that would happen, but we don't know 
that it won't . 

The computer being used on this project at LSU 
is an IBM 3033. 

AN INEXPENSIVE MICROCOMPUTER (A NEW 
SCIENTIFIC TOOL FOR UNDERDEVELOPED 
COUNTRIES) INSTALLED IN HANOI 

Richard Rettig 
onComputing, Inc. 
70 Main Street 
Peterborough, NH 03458 

Underdeveloped countries need leverage. They 
need much return for little investment . Inex­
pensive microcomputers promise exactly that. A 
heartening example of what a small investment in 
a microcomputer can accomplish for an underdevel­
oped country is described in the spring issue of 
the new McGraw-Hill quarterly "onComputing," a 
nontechnical magazine for beginners who want to 
learn about personal computers . 

Thanks to Everett Hafner, Visiting Professor 
of Physics at Williams College, Williamstown , Mas­
sachusetts, the Center for Scientific Research in 
Vietnam both acquired and learned how to operate 
a scientifically useful computer system for 
$6,000 . Moreover, of the $6,000 available for the 
project, only $4,000 was spent on an Apple-II 
microcomputer system and spare parts and the bal­
ance was used to transport Professor Hafner and 
the computer to Hanoi. 

The microcomputer system was .successfully in­
stalled at the Center for Scientific Research in 
Hanoi, in March 1979. This is the first useful 
microcomputer in a scientifically active country 
of fifty million. The Center and its affiliated 
Institute of Physics are using it for computation 
and control of laboratory processes in two 
projects, to speed up exploitation of the coun­
try's mineral resources, and to develop products 
for export. 

On his return, Professor Hafner reflected both 
on the sophistication of microcomputers and on 

his experiences in Vietnam. About microcomputers, 
he commented : "I had become vividly aware of the 
sophistication that exists in modern microcompu­
ter systems. Without having been forced by fi­
nancial constraint to look carefully we might 
easily have chosen a larger, more powerful sys ­
tem, but one that would have been less feasible 
to maintain at an isolated and poorly equipped 
site." 

As for Vietnam, Professor Hafner says, "I left 
with renewed faith in the ancient idea that sci­
entific cooperation is one of the most effective 
ways of forging links between cultures, even in 
the presence ci sharp politic al differences." 

U.S. AND CHINA AGREE ON LANDSAT GROUND STATION 

Debra J. Rahn 
National Aeronautics and Space A dministration 
Washington, DC 20546 

ASA and the Chinese Academy of Sciences si­
gned a Memorandum of Understanding in Beijing 
Jan. 24 covering China's participation in the ex­
perimental Landsat program. China will establish 
a ground station in the Beijing area to read out 
Earth resources data from Landsat D. 

The ground station is to be purchased from U.S. 
industry under the Understanding on Cooperation 
in Space Technology of Jan . 31, 1979. The Land­
sat Memorandum of Understanding is the first for­
mal agreement in the space area since the normal­
ization of U.S.-China relations. 

The signing came during a visit to China by a 
delegation, headed by Dr. Frank Press, Presiden­
tial Science Advisor, which included NASA Admini­
strator Dr. Robert A. Frosch . 

The agreement was reached with the Chinese A­
cademy of Sciences which will acquire and operate 
the new ground station near Beijing. The station 
will receive, process, archive and disseminate 
Landsat Earth resources data. The agreement pa­
rallels those signed with a number of other for­
eign ground station operators and provides that 
the Chinese Academy of Sciences will make Land­
sat data it receives openly and uniformly avail­
able to others on a basis similar to the distri­
bution policies followed by NASA and other U.S. 
agencies. The Academy will help share in the 
cost of operating the Landsat satellites by pay­
ing an annual access fee of $200,000, beginning 
six months after the Beijing station begins re­
ceiving data. 

Six Landsat ground stations already are in op­
eration outside the U.S.: two in Canada and one 
each in Brazil, Italy, Sweden and Japan. New 
ground stations in Australia and India now are 
receiving test data and soon will be operational. 
Another station is under construction in Argen­
tina, while a number of others are in the plan­
ning stages elsewhere. 

U. S. ground stations for Landsat are located 
at Fairbanks, Alaska; Goldstone, Calif.; and at 
the NASA Goddard Space Flight Center, Greenbelt, 
MD. 
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Landsat D is expected to be operational in 
1982. Landsat 3, launched in March 1978, still 
is operating . 

Landsat data are being us ed by scientists and 
local officials in the U.S . and more than 100 for­
eign countries for a wide variety of applications 
ranging from crop inventories to flood assessment 
and mineral exploration . The Beijing ground sta­
tion is expected to make significant contributions 
to Chinese modernization in such areas as agri­
culture, forestry and mining. 

COMPUTERIZED MAIL FORWARDING SYSTEM FOR THE 
U.S. POSTAL SERVICE HAS SAVED OVER $20 MILLION 

Jim Dunlap 
Public Relations Dept. 
Data General 
Route 9 
Westboro, Mass. 01581 

Since its installation 17 months ago, a com­
puterized mail forwarding system (CFS) has saved 
the U.S . Postal Service more than 20 million dol­
lars. The CFS system is being used in 61 cities 
as of December 6, 1979, and will be installed in 
24 more by February 1980. It has already paid 
for itself more than three times over, according 
to department officials. Postal authorities es­
timate that the cost of the more than 1.5 billion 
pieces of undeliverable-as-addressed mail they 
handle annually has been r ed uced from 10.5 to 6.1 
cents per piece. 

At the same time, the system has speeded up 
the delivery of mail that is incorrectly addres­
sed because people to whom the mail has been 
sent have moved to another location. The system 
also has reduced the amount of und eliverable mail 

(resulting from having no forwarding address) 
to less than 25 percent. Th e figure previously 
was up to 40 percent in many cities. 

Each CFS system consists of a Nova m1n1com­
puter, a television-like display terminal with 
keyboard, and a label printer. In all , more than 
630 CFS systems are now in operation. 

To get the corrected address of someone who 
has moved, a postal clerk keys in a code based 
on the person's name, previous address, and class 
of mail being processed. Using the code, the 
computer searches its memory for the correct da­
ta and then produces a label with the correct 
information. The computer also provides the 
operator with a listing of publications noti fied 
of the address change, and indicates the cus­
tomer's instructions regarding the disposition 
of various classes of mail. 

COGNITIVE SCIENCE SYMPOSIUM AT VASSAR COLLEGE 

David Bonis 
Cognitive Science Symposium 
Vassar College, Box 525 
Poughkeepsie, NY 12601 
(914) 452-7000 

The Vassar College Cognitive Science Group will 
hold a two-day symposium, from 1 p.m. Friday, 
April 25 to 3:30 p.m. Saturday, April 26, 1980, 

at the Vassar campus in Pouqhkeepsie, New York. 

The symposium will be devoted to an explora­
tion of the role which context plays in the per­
ception and interpretation of language . Context 
will be considered from the points of view of so­
cial, perceptual, intentional, linguistic, and 
computational analysis, and the ways in which 
they are related. 

Speakers will include: 

Rog er C. Schank, Artificial Intelligence, Yale 
University 

Dani el C. Dennett, Philosophy, Tufts University 
James D. McCawley, Linguistics, University of 

Chicago 
Howard Gardner, Psychology, Harvard University 
Jerre Levy, Biopsychology, University of Chicago 

Participation in the conference will be limited 
to the first 150 people who register; pre-regis­
tration is necessary. To obtain further informa­
tion and / or registration materials, contact me. 

19-YEAR-OLD OFFICE MANAGER HANDLES COMPUTER 
AND ACCOUNTING FUNCTIONS AT NURSING HOME 

Richard G. Clancy 
Creamer, Dickson, Basford, Inc. 
1301 Ave. of the Americas 
New York, NY 

Burt Hochstein 
Health Information Systems, Inc. 
4522 Fort Hamilton Parkway 
Brooklyn, NY 11219 

After completing her college tra 1n1ng in ele­
mentary ed ucation, Brenda Gross of Brooklyn, New 
York, decided to exc hange school books for office 
books, taking on a position as an assistant book­
keeper at a 280-bed nursing home. 

Today, at age 19, and with a year-and-a -half 
on the job, Ms . Gross is the office manager of 
Resort Nursing Hom e in Arverne, New York. She 
is responsible for the institution's accounting 
functions. Her present duties include t he op­
eration of a minicomputer hardware and software 
system provided by Health Information Systems, 
Inc. 

Prior to being exposed to the computer system 
at Resort , Ms. Gross had no formal computer or 
technical training whatsoever . "At first I got 
stuck with boring jobs like keypunching," she 
said. "Week by week, I became more fami 1 i ar 
with and adept at using the system. Then I reach­
ed the point where I now handl e the entir e com­
puter operation . " 

How does a former ed ucation student with no 
prior computer-r elated experience master a com ­
puter system so quickly? "It's been easy ," the 
young office manager said . "All you need to 
know is simple English , how to follow simple di­
r ectio ns, and t hen proceed step by step." 

The nursing home uses its computer system for 
the entire range of accounts receivable and pay­
roll f unctions, and for a portion of the accounts 

(please turn to page 31) 
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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 
artificia l mind of a computer. We pub lish here a variety 
of puzzles and prob lems, related in one way or another 
to computer game playing and computer puzzle solving, 

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"). The 
prob lem ("which Man is faced with") is to figure out what 
was Nature's operation . 

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

NA YMANDIJ 8003 

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

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

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

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

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

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

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

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

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

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

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 substit ution cipher) into the 
10 decima l digits or equiva lent signs, plus a few more signs. 
To compress any extra letters into the set of signs, the en­
cipherer may use puns, minor misspellings , equivalents (like 
CS or KS for X) , etc. But the spaces between words 
are kept. 

MAXIMDIJ 8003 

~'Y l!J 
:x: • Jt )( 
*\7 0 l-3': 
~ x i ci 0 J6. 

• 0 -
\1)~. 

Neil Macdonald 
Assistant Editor 

or to programming a computer to unde rstand and use 
free and unconstrained nat ura l language. 

We hope these puzzles wi ll entertain and cha llenge 
the readers of Computers and People. 

NUMB LES 

A "n umble" is an arithmetica l prob lem 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 prob lem is to solve for the 
digits. Each capita l letter in the arithmet ica l prob lem 
stands fo r j ust one digit 0 to 9 . A digit may be rep re­
sented by more than one letter. The second message , ex­
expressed in numerical digits, is to be translated (using 
the same key) in to letters so that it may be read; bu t 
the spelling may use puns, or delibera te (but evident) 
misspellings, or may be otherwise irregular , to discour­
age cryptanalytic methods of deciphering. 

NUMBLE 8003 

* 

D E B T 

MA KE S 

E D A L D 

N L S D A 

T NB KN 

KA DAD 

AK MN L 

=AEKEASDAD 
9448 5766 

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

SOLUTIONS 

NA YMANDIJ 8001: Sequence column 20. 
NUMBLE 8001: Things take t ime. 
MAXIMDIJ 8001: To live long, live slowly. 

Our thanks to the following people fo r sending us 
solutions: Roland Anderson, Stockholm, Sweden -
Maximdij 7911 , Naymandij 79 11 , Numble 791 1 ; 
Michael A. Ragusa, U.S.S . Barnstable City - Numble 
7911 ; Steve Werdenschlag, Livingston, NJ - Maxim­
dij 79 11, Naymandij 791 1, Numb le 79 11 . 
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The Frustrating World of Computers 

by Harry Nelson 
1135 Jonesport Ct. 
San Jose, CA 98131 

0 c 0 cc 

:LT "TAl<t:S T14RE:t """"fl) FIVE" L.vEEKS To t..oCArE: 

Af.l'( SPL:CIFIC ITEM., CAN You Ger ALoNG­

IJliHovr "THE: ?-:!!! ARMY IILL !HEN-? 

"I RE:ALIZ~ rr I.VA 5 WR ERROR 8UI 

WE cJ-lA~&I:: f:.(!=1'< DoLLARS AN HOUR To 

CoRf?ECT ovR COMPVtER ~o&RAM-

----

As sooN AS :r FIGURE OUT 1-iow TO 

OPERATE rr., 4!M GOING- To FEED ALL iHIS 

JNFCRl'-\A\loN !NiO IT AND LET IT Rt..N ITSELF. 

------0 0 OD 0 

I "READ -rHE Book 'l - BUT rT DIDN'T-
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