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Right, middle: GROUPED 
COMPONENT BAR GRAPH 

-- a variation 
of the Component Bar Graph, 
depicting not only the to­
tal of the subgroups of the 
element, but also a compari­
son of the subgroups to one 
another. 
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Left, top: HORIZONTAL BAR 
GRAPH - a 
variation of the basic bar 
graph. "It is my opinion 
that the shaded graphs have 
a strength that the blank 
bar graphs do not possess, 
giving a 'weighted' effect 
to the graph. Here monthly 
receipts are drawn on the 
plotter at the right of the 
graph. The work shown here 
is a photographically re­
duced version of a much 
larger graph." 
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Bottom, left: A new form of 
PIE GRAPH 

This 
graph utilizes only arcs, and 
was fairly straightforward to 
program and plan. 
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Computing and Data Processing Newslette1r 

SCIENTISTS DEVELOP TOOLS FOR AUTOMATED 
ANALYSIS OF COMPUTER HARDWARE 

Richard Puz 
Carnegie-Mellon University 
Schenley Park 
Pittsburgh, PA 15213 

Computer scientists at Carnegie-Mellon University, 
Pittsburgh, Pennsylvania, have developed a set of 
tools which will give EDP specialists a realistic 
means of comparing commercially available computer 
systems, and eventually enable new hardware designs 
to be generated automatically by computer. The sci­
entists, Dan Siewiorek and Sam Fuller, associate 
professors of Computer Science and Electrical Engi­
neering, and Mario Barbacci, research associate, 
have developed techniques employing a special pro­
gramming language, ISP, designed at Carnegie-Mellon, 
to standardize the description of hardware compo­
nents and operating characteristics of computers. 

"The technical manuals and specifications supplied 
by computer manufacturers often don't provide enough 
information, or data in comparable form, to enable 
EDP specialists to easily measure one machine's per­
formance against another's on specific tasks," Dan 
Siewiorek said. "So we have worked to develop the 
programming that will enable us to describe and 
model performance characteristics." The modeling 
technique has enabled the group to compare different 
hardware designs through simulation, allowing poten­
tial users to better match their needs with the 
capabilities of machines on the market. 

Entering an ISP description causes the simulator 
to handle data in exactly the same manner as the 
described machine, allowing a detailed performance 
test in which processes are monitored and recorded 
step by step. The advantage of using the simulator, 
rather than testing actual models supplied by a man­
ufacturer, is that standard benchmarks can be used 
in the testing process, allowing the hardware itself 
to be measured against a uniform scale. "The simu­
lator allows us to track sample problems through 
every phase of each computation, giving us a precise 
means of finding out which particular computer de­
signs are best suited and most efficient for certain 
kinds of tasks," said Siewiorek. 

Since the simulation techniques provide a detailed 
analysis of machine operations, they can also be 
used as tools by manufacturers to test new designs 

without actually building the hardware. The final 
phase of the project will be to develop additional 
software enabling much of the design process to be 
done automatically by computer. 

The hardware descriptive tools are one phase of 
a comprehensive effort, "Symbolic Manipulation of 
Computer Description," by faculty, research scien­
tists, and graduate students in Computer Science at 
Carnegie-Mellon University. The simulation program­
ming is formatted for use on a DEC PDP-10 computer. 

COMPUTER HELPS BOTANISTS IDENTIFY 
ENDANGERED SPECIES OF FLOWERS 

Professor Theodore J. Crave/lo 
University of Notre Dame 
Notre Dame, IN 46556 

A study of specime~s collected over the past 175 
years indicates that certain flowers in the United 
States, considered "endangered" and "threatened," 
are increasing in number and type. As people move 
into new areas and alter the environment, flowers 
decline and disappear. For example, orchids that 
formerly grew in Indiana not many years ago are gone. 

The conclusion that certain flowers are disappear­
ing is based on a three-year study by botanists at 
the University of Notre Dame, Notre Dame, Indiana. 
Using a computer, researchers analyzed 35,000 speci­
mens of plants collected in North America since 
1800. The specimens are from botanical collections 
at 75 universities and museums across the country. 

"Our study is helping to determine the endangered 
status of certain plants," said Professor Theodore 
J. Crovello, chairman of the University of Notre 
Dame Biology Department. "Research, for example, 
indicates that relatives of the mustard are disap­
pearing. On the other hand, we might find that a 
species thought to be extinct or disappearing has 
been mislabeled in some collections; or hadn't been 
collected for some years; or exists in only a few 
collections, but is still thriving in the wild." 

The Notre Dame researchers have supplied endan­
gered species information to scientists studying 
plants of the mustard family in Ohio. Preliminary 
research indicates that while some plant species in 
Ohio are threatened and endangered, others can be 
removed from the list. Analysis of certain spring 
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flora, such as various types of spring water cress, 
shows some are disappearing while others are plenti­
ful. 

Another study focuses on all 2,500 different spe­
cies of flowers found in Indiana. The Flora Indiana 
Project (FLIP) is attempting to determine which 
plants are endangered or threatened (a less serious 
category). 

The biologists built their files of information 
by entering names of plants, when and where found, 
environmental conditions at time of collection, and 
other information. The computer produces reports by 
states and counties within states, showing numbers 
of plants gathered by century and decade since 1800. 

"This is more than just anesthetic loss, because 
man benefits from certain plant species," said Dr. 
Crovello. "For example, many important medicines 
come from plants, yet most plants have not even be­
gun to be analyzed for products useful to people. 
Who knows what potentially valuable chemicals we are 
losing with every species that becomes extinct! 

"We hope our work will help people set their pri­
ori ties, and to make them and their elected repre­
sentatives better aware of the consequences of their 
actions. For example, currently the Federal Office 
of Endangered Species has only two botanists to 
monitor the endangered status of the 20,000 kinds of 
plants that grow (or have been growing) in the 
United States." 

The Notre Dame study of endangered species of 
flowers used an IBM System/370 Model 158 computer. 

CHEMICAL LAB FILLS ORDERS MORE QUICKLY 
AND MORE ACCURATELY WITH COMPUTERIZED 
RECORD-KEEPING SYSTEM 

Joe Pittman 
Varian Data Machines 
2722 Michelson Drive 
Irvine, CA 92664 

An automated record-keeping system at USS Chemi­
cals, Pittsburgh, Pennsylvania, is helping labora­
tory technicians more quickly ascertain the kinds of 
analyses needed for each shipment of chemical pro­
ducts and insure that the required analyses are 
performed before a shipment is released. The Labo­
ratory Services System (LASS) at USS Chemicals uses 
a minicomputer to enter orders, compile order lists, 
release shipments, and compile daily shipment re­
ports. 

The data base contains some 600 customer addres­
ses, along with information regarding any special 
testing requirements, customer product codes, and 
whether a Certificate of Analysis must be shipped 
with the product. Previously, this information was 
entered in loose-leaf binders and retrieved manually. 

Now an order from a salesman can be entered into 
the computer within seconds by typing a 10-digit cus­
tomer code, the USS Chemicals order number, the re­
quested shipping date, and the customer order num­
ber. With those four entries, the computer searches 
the address files and, in one second or less, dis­
plays the address associated with the customer code. 
After the operator verifies that the customer address 
is the correct one, the computer displays any re­
quirements for a Certificate of Analysis and requests 
the products and weights in each order. Following 
that entry, the computer displays the USS Chemicals 
identification and the customer code, if any, for 

verifications with the actual order. Once the or­
ders are stored in the computer, they ~an be easily 
cancelled or altered by an operator. 

A variety of lists, which previously had to be 
compiled and typed up by a clerical worker, can be 
displayed in seconds on a CRT terminal or printed 
out on a high-speed printer. Lists of all the or­
ders in the file may be displayed chronologically 
by shipping date, showing the order number, shipping 
dates, products, and the first line of the customer 
address. A list giving all the orders scheduled to 
be shipped between any two dates can be displayed 
showing the order date, quantity, customer address, 
and the total quantity for each product between the 
dates given. Lists may also be displayed showing all 
the orders in the file for a given customer or a par­
ticular produq_t. 

A sample from every product shipment which is to 
leave the plant must be analyzed by USS Chemicals 
technicians to ensure that the product meets sales 
specification requirements before it can be released 
for shipment. For example, all shipments of plasti­
cizer, a plastic softening agent, are tested for 
appearance, odor, specific gravity, water content, 
acidity, and APHA color. 

Additional analyses are often required to deter­
mine whether the product meets special customer 
specifications. A wire manufacturer may want an 
analysis of a plasticizer shipment to determine the 
product's direct current resistance; another manufac­
turer may want the product tested for viscosity. 
LASS has enabled USS Chemicals technicians to exer­
cise tighter control over shipping procedures. Ap­
proximately 200 special customer specifications are 
maintained in the LASS data base. 

Previously, it was possible for a technician to 
miss the customer specifications and release the 
shipment on the basis of the sales specifications 
only. Now, this is virtually impossible. Further, 
the ability to remotely produce the Certificate of 
Analysis has greatly speeded up the process of 
releasing a shipment. 

The minicomputer has also streamlined the produc­
tion of daily half-sheet shipping reports. These 
reports, giving product, customer, test results, 
etc., on each of the previous day's shipments, go 
to the sales, material handling, and production de­
partments. Before LASS, a secretary spent 70 to 80 
percent of her time typing up the half-sheet reports. 
It now takes about 20 minutes each morning to pro­
duce them. 

The USS Chemical minicomputer is a 32K Varian V72. 

COLLEGIANS OVERCOME WRITING HANDICAPS 
IN A COMPUTER-SUPPORTED ENGLISH LAB 

Jeff Hinger 
San Antonio College 
1300 San Pedro 
San Antonio, TX 78284 

More than half the students starting college in 
the United States this year cannot write a complete 
English sentence. National college entrance tests 
show that many don't know the difference between a 
noun and a verb. To help overcome this deficiency, 
San Antonio College, San Antonio, Texas, operates 
a special remedial English laboratory where thousands 
of students combat writing handicaps by practicing 
on a computer. 
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The laboratory, a supplement to traditional class­
room m~thods, ~ombines audio-visual teaching with 
individualized, computer-assisted instruction. Work­
ing with typewriter and video display terminals, the 
students review and test themselves on the basic 
concepts of sentence structure and usage. Within a 
short time, most are able to incorporate these con­
cepts into their own writing and move on to earn 
top grades in freshman composition classes. 

Students who enter San Antonio College with low 
college entrance test scores (50 percent in 1975) 
are required to enroll in basic English, a remedial 
course, before they can qualify for classes in fresh­
man composition. The students supplement their 
classroom work with at least one hour a week in the 
multimedia lab. 

Linked to the college's computer, a ~ank of termi­
nals forms the hub of the lab. Working in an indivi­
dual carrel, each student reviews instructional ma­
terial and practices his writing skills. As he pro­
gresses, color slides flash on the carrel's screen, 
narrated by synchronized audio tapes. 

Periodically during the session, the student 
moves to one of the computer terminals for test ex­
ercises. To begin each computer-assisted exercise, 
the student types his full name. The computer re­
sponds with directions on how to complete the test. 
When he answers a question correctly, the student 
is rewarded with personalized praise, "Good work, 
Marty." If he makes an error, the computer prints 
or displays the right answer, explaining why it is 
correct. At the end of each exercise, the student's 
performance is scored instantaneously. This gives 
him immediate feedback and a chance to observe a 
direct relationship between his efforts and the re­
sults. 

The learning process is self-paced. Slow students 
can spend time mastering each phase of their work, 
while fast learners make rapid progress. One stu­
dent recently completed a whole semester's work in 
five weeks. 

Student tutors and proctors lend assistance when 
necessary. The lab also offers a special remedial 
English program for students with impaired hearing, 
substituting a visual text for auditory information 
recorded on tape. The computer, however, does not 
replace the instructor; rather, the system handles 
repetitive drill work at a pace that's best for each 
individual student and frees the teacher for more 
creative tasks. 

A COMPUTER THAT NEVER FORGETS A FACE 

Office of Public Information 
Case Western Reserve University 
Cleveland, OH 44106 

A computer that never forgets a face? Why not? 
Engineers at Case Western Reserve University, Cleve­
land, Ohio, are programming a computer so that it 
can not only see, but recognize and remember faces. 

The project began six months ago, with the pri­
mary goal of facial recognition and re-identifica­
tion. Human subjects were shown portraits and asked 
to describe them to a computer, using features from 
a list given to them. The computer then searched a 
population of stored descriptions for the best fit 
to the description furnished by the subject. 

At work in the English Multimedia Laboratory at San Antonio Col­
lege, these students are learning to write clear, grammatically correct 
sentences with assistance from a computer. Using video display or 
typewriter terminals, they communicate directly with the computer, 
reviewing and testing themselves on the basics of written expression. 
The computer-supported lab has helped thousands of students move 
on to earn good grades in English composition and improve their 
overall college performance. 

The achievement level of students who complete the 
English lab program is dramatic. Before the intro­
duction of computer assisted instruction, nearly half 
of the remedial English students failed more advanced 
classes in freshman composition. Now, nearly 75% 
earn grades of "C" or better. Ramifications are 
spreading beyond the English department. Professors 
in other disciplines report that the students are 
much better equipped now to communicate their know­
ledge of subject matter, and thus are earning better 
grades. 

The English lab uses an IBM System/ 370 Model 158 
computer. 

Now going a step further, explains Professor Leon 
Harmon of the Biomedical Engineering Department, who 
is the head of the project, "We are trying to get a 
computer to look at a human face and tell you what 
it sees." Photographs are being taken of subjects, 
mostly Case Reserve students and faculty. An artist 
has been employed to transfer traces of the profile 
images onto sheets to be fed into the computer. The 
machine then extracts facial characteristics and 
files them into its memory banks. The traces are 
fed into the computer by a scanner. As the computer 
scans these traces it is asked to recognize those 
subjects with certain facial characteristics. It 
should be able to choose not only profiles with simi­
lar features, but also those that differ. 

The next step will be to find out if the computer 
will be able to recognize and re-identify the fea­
tures in its file. Harmon comments, "We're working 
towards automated personnel identification. Basically, 
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what we're asking is, can we, for a reasonably sized 
population such as a group of company employees, get 
a machine technology to accurately recognize a face 
rather than having the employee use an I.O. card?" 

An additional basic research thrust being explored 
is getting computers to see accurately, recognize 
what they see, and most importantly, finding out how 
well computers can make sense of what they see. 

COMPUTER AIDS IN FOREST FIRE DETECTION BY 
PREDICTING THE LOCATION AND TIME OF FIRES 

Rudy Platiel 
The Globe and Mail 
Toronto, Ontario 
M5V 2S9, Canada 

When pilots take off from Northern Ontario air­
fields on their daily mission to spot new forest 
fires, a computer in Toronto will already have told 
them how many new fires they can expect to find, 
where to look for them, and at what time. The detec­
tion routing program is only one of a number of ways 
in which the computer is playing an increasingly 
large role in the annual forest fire battles by the 
provincial Ministry of Natural Resources. 

Already the computer has virtually wiped out the 
need for the old forest fire observation towers. 
In 1967, there were 356 observation towers in Ontar­
io; now there are about eight. 

Ontario's use of computers in fighting forest 
fires is the most advanced in Canada, ministry offi­
cials say. Each day, weather information is fed into 
the computer which then generates a profile of how 
fires will behave and react, as well as how severe 
the fuel factor will be. 

"In the past, that was done manually. We can now 
run that total provincial program in a matter of a 
few minutes, where in the past each person out in the 
field, once he got his weather, had to work through 
all the tables," said ministry official Mr. Goodman. 

The computer also supplies a forecast for the 
next day, keeps track of manpower, aircraft and 
equipment (down to the number of axes) throughout 
the province, and eventually may even direct equip­
ment and men to certain areas on the basis of pre­
dicted fire outbreaks. 

The Ontario ministry has a network of lightning 
sensors at its 150 weather stations throughout the 
province. These sensors record the number of light­
ning discharges within a 20-mile radius and, from a 
formula that considers weather and fuel conditions, 
predicts the number of fires to be expected in a 
certain area. Early detection of new fire outbreaks 
is crucial in the annual forest fire war. 

The majority of fires are caused by people, and, 
in addition to weather and lightning discharges, data 
on the activities of people are also fed into the 
computer. According to Mr. Goodman, "The computer 
comes back and tells us with a fair degree of ac­
curacy, how many fires we can expect for each area 
and where they might be. 

"Then there is another program we can run, given 
those fires we are going to have in the next 24 
hours, here is where you should fly your airplane 
and at what time, to find them. So it helps us plan 
our detection routing each day. It saves us money 

and we find the fires quicker," replacing the old 
random air search of a few years ago. r 

The next step is the development of a computer 
program that will be able to provide fire fighters 
with a prediction on how a specific fire will devel­
op under the forecast conditions. 

COMPUTERIZED X-RAY MACHINES 
TO AID CANCER THERAPY 

Mitch Waldrop 
University of Wisconsin 
610 Walnut Street, Rm. 1215 
Madison, WI 53706 

A new diagn~stic X-ray method is prom1s1ng to 
produce safer and more effective radiation therapy 
for cancer. The technique, called computerized 
tomography (CT), is being adapted by physicists and 
radiologists at the University of Wisconsin, Madison, 
Wisconsin, to accurately locate a tumor and its 
boundaries within a patient's body. With this im­
provement in localization, radiation therapists will 
be able to focus cancer-destroying beams precisely 
on the tumor, thus minimizing the chance of radia­
tion damage to healthy organs nearby. 

Computerized tomography takes its name from 
"tomos," the Greek word for a cut or thin slice. 
CT machines produce X-ray images of a cross section 
of the body by taking hundreds of ordinary X-rays, 
each from a slightly different angle. A computer 
then correlates all this X-ray information into a 
single cross-sectional image. 

CT machines have come into wide clinical use 
since their development in England a few years ago. 
Hailed as one of the most important scientific ad­
vances in decades, they are giving physicians and 
medical researchers a clear view into regions of the 
body that are blind spots on ordinary X-rays. 

Unfortunately, says Or. William Caldwell, associ­
ate director of the university's Clinical Cancer 
Center, the computer programs of commercial CT ma­
chines are not designed for the kind of high-preci­
sion work which would be useful in radiation therapy. 
The reconstructed image might show the kidney boun­
daries distorted by one-half inch, for example. 
Thus, one part of the radiation therapy research 
group is developing computer programs that can give 
much more accurate images. 

Ahother part of the group is systematically eval­
uating the performance of a recently acquired, whole­
body CT machine. Patients with operable tumors will 
be asked to have a CT scan; the findings of that 
study will then be compared to what is found by the 
surgeons. 

The Wisconsin researchers are working under a 
grant from the National Cancer Institute. 

Hint for GIZZMO 769 

ATMOSPCIERE COS:\10S COVER DEPTH EARTH 

ELEMENT LAND LIQUID MILE OCEAN PLACE 

PLANET PRESSURE PROJECTION SEVENTY SIX 

SOLID SUBSTANCE SURFACE TEMPERATURE THIRTY 

WATER 
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Berkeley - Continued from page 3 

[ 1 ] 
[2] 

[3] 
[4] 

Table 7: APL Program 
') 

$DL WAGE REPORT 
'DUES AMT: 'J Vt ... 3·00 
'TAX BASE: 'J V2 ... 150·00 
I TAX RATE : • J V3 ... • 1 1 0 0 
V3S ... 1 

C SJ 
[ 6] 

[7] 
[8] 
[9] 
[10] 

Cl 1] 
[ 12] 
[ 13] 
!l4l 

I SS RATE: • J V4 ... • 0S8 s 
VS ... $QO $NL $QO ... 'ENTER GROSS PAY' 
V6 ... VS - V2 
• INCOME TAX: I J V7 ... V6 $ML V3 
'F"ICA: 'J V8 ... VS $ML V4 

'CLUB: I J V9 ... Vt $ML V3S 
V 1-0 ... V7 + V8 
I DE D UC TI 0 N s : I J v t' 1 ... v 1 0 + V9 
'NET PAY: 'J V12 ... VS - Vll 
$QL 

Table 8: FOCAL Program j 

1·01 C WAGE REPORT 
1·02 ASK Vt 
l • 03 ASK V2 
l • ~4 ASK V3 
l·l?:S ASK \/35 
I• 06 ASK V4 
I· 07 ASK VS 
1•08 SET V6 = VS - V2 
1 • 09 SET V1 V 6 * V3 
1 • 10 SET V8 VS * V 4 
1 • I 1 SET V9 VI * V3 S 
lol2 SET V10 = V1 +VB 
1·13SETV1l V10+V9 
1·14 SET V12 VS - Vil 
1· 1 S QUIT 

Table 9: COBOL Program 

IDENTIFICATION DIVISION. 
PROGRAM-ID• WAGE-REPORT· 
AUTHOR. ERIC ALBERT· 
INSTALLATION. BERKELEY ENTERPRISES. 
DATE-WRITTEN. 1976• 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. IBM-360· 
INPUT-OUTPUT SECTION. 
FILE-CONTROL• 

SELECT CARD-FILE ASSIGN 'i'O SYS026-UR· 
SELECT PRINT-FILE ASSIGN TO SYS028-UR 

DATA DIVISION• 
FILE SECTION. 
FD CARD-FILE 

RECORD CONTAINS 80 CHARACTERS 
LABEL RECORDS ARE OMITTED 
DATA RECORD IS CARD· 

01 CARD· 
05 INFO PICTURE 9C4>V99· 
0S FILLER PICTURE XC74>· 

FD PRINT-FI LE 
RECORD CONTAINS 133 CHARACTERS 
LABEL RECORDS ARE OMITTED 
DATA RECORD IS our. 

01 OUT• 
0S FILLER PICTURE XC133>· 

WORKING-STORAGE SECTION. 
01 ITEMS. 

0S ITEM-S PICTURE 9<4>V99 
VALUE ZERO. 

0S ITEM-6 PICTURE 9C4>V99 
VALUE ZERO· 

0 S I T EM- 1 PI CT URE 9 < 4 > V9 9 
VALUE ZERO. 

0S ITEM-8 PICTURE 9C4>V99 
VALUE ZERO. 

05 ITEM-9 PICTURE 9<4>V99 
\VALUE ZERO. 

0S ITEM-10 PICTURE 9C4>V99 

VALUE ZERO· 
05 ITEM-11 PICTURE 9C4>V99 

VALUE ZERO· 
0S ITEM-12 PICTURE 9<4>V99 

VALUE ZERO. • 
01 PRINT-FORMAT-LINE-I· 

0S FILLER PICTURE X< 10> VALUE 
SPACES. 

0S ITEM-7-0UT PICTURE Z1zz9.99 • 
05 FILLER PICTURE X< S> VALUE 

SPACES· 
05 ITEM-8-0UT PICTURE Z1zz9.99. 
0S FILLER PICTURE XC S> VALUE 

SPACES· 
0S ITEM-9-0UT PICTURE Z1ZZ9°99· 
05 FILLER PICTURE X< 5> VALUE 

SPACES. 
0S iTEM-11-0UT PICTURE Z1zz9.99. 
0S FILLER PICTURE XCS> VALUE 

SPACES· 
05 ITEM-12-0UT PICTURE Z1zz9.99. 
05 FILLER PICTURE X< 63> VALUE 

SPACES. 
01 CONSTANTS-SECTION. 

0S ITEM-1 PICTURE 99 \/9.99 VALUE 
03·000· 

0S ITEM-2 PICTURE 9999V999 
VALUE 01s0.000. 

0S ITEM-3 PICTURE 9 V99999 
VALUE 0·11000· 

0S ITEM-3S PICTURE 99V9 VALUE 
01. 0. 

05 ITEM-4 PICTURE 9V99999 
VALUE 0o0S8S0· 

PROCEDURE DIVISION. 
BEGIN. 

OPEN INPUT CARD-FILE1 OUTPUT PRINT-FILE• 
EXECUTE. 

PERFORM READ-ITEMS· 
SUBTRACT ITEM-2 FROM ITEM-S GIVING 

ITEM- 6· 
MULTIPLY ITEM-6 BY ITEM-3 GIVING 

ITEM-7. 
MULTIPLY ITEM-5 BY ITEM-4 GI\/ING 

ITEM-8 • 
MULTIPLY ITEM-1 BY ITEM-35 GIVING 

ITEM-9. 
ADD ITEM-71 ITEM-8 GIVING ITEM-10· 
ADD ITEM-101 ITEM-9 GIVING ITEM-11· 
SUBTRACT ITEM-11 FROM ITEM-5 GIVING 

ITEM- 12 • 
PERFORM PRINT-DATA· 
GO TO QUIT. 

READ-ITEMS• 
PERFORM READ-CARD· 
MOVE INFO OF CARD TO ITEM-S. 

READ-CARD· 
READ CARD-FILE RECORD AT 'END 
DISPLAY '-END OF FILE REACHED'1 
GO TO QUI To 

PRINT-DATA· 
PERFORM PRINT-A-LINE-1· 

PRINT-A-LINE- 1 • 
MOVE ITEM-7 TO ITEM-7-0UT. 
MOVE ITEM-8 TO ITEM-8-0UT· 
MOVE ITEM-9 TO ITEM-9-0UT· 
MOVE ITEM-11 TO ITEM-Jl-OUT. 
MOVE ITEM--12 TO ITEM-12-0UT. 
WRITE OUT FROM PRINT-FORMAT-LINE-1· 

QUIT· 
DISPLAY 'l' UPON THE-PRINTER· 
CLOSE CARD-FILE1 PRINT-FILE. 
STOP RUN• 
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GAMES AND PUZZLES for Nimble Minds - and Computers 
For two more puzzles, Neil Macdonald 
see pages 11 and 18. Assistant Editor 

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.) 

0 0 0 2 7 0 

3 1 1 3 3 5 

3 1 3 5 5 8 

1 1 3 4 3 2 

6 9 5 9 8 5 

8 3 5 9 7 3 

3 6 6 5 2 1 

3 6 7 1 9 8 

7 4 8 5 6 8 

7 5 9 5 0 3 

MAXIMDIJ 

1 

6 

5 

8 

0 

6 

6 

8 

8 

0 

NAYMANDIJ 769 

0 7 8 0 0 2 2 9 2 2 9 3 3 

9 7 1 

6 9 5 

3 1 8 

2 1 5 

5 4 5 

0 6 7 

7 4 6 

2 6 6 

5 4 9 

5 

4 

6 

7 

7 

0 

0 

2 

0 

5 

3 

5 

3 

7 

0 

8 

2 

3 

2 0 2 9 2 5 3 8 

3 6 6 0 0 2 5 5 

5 2 7 4 5 4 7 1 

5 7 6 3 5 ,4 0 6 

4 8 6 4 0 6 2 9 

7 2 4 9 1 7 3 8 

8 6 6 4 2 1 8 5 

8 2 8 6 8 9 0 1 

3 3 0 6 8 0 8 8 

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 769 

g x -tr ffi -\f 0 of. 'P • 
>< 0 /\tit +Ji 0 ltJ ~-
5 )( * cp > .> -1>-tf-ett ~os-
s *V' 3XQcp 'SX* 
Jl $ \7 ta~ x 0 /\ Jt. 

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. 

F B 

T 

s 

NUMBLE 769 

SAFETY 

x BREEDS 

T G E D D Y R 

R B 

s R E 

R E s 

AT 

s R 

R R 

S E N 
RA 

A 

D S T N R N 

N R E F D G 

T E S E R Y B Y G S R R 

76809 2 

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

SOLUTIONS 

NAYMANDIJ 768: Make diagonal of 9s. 

MAXIMDIJ 768: The earth is a small planet. 

NUMBLE 768: Every shoe pinches some feet. 

Our thanks to the following individuals for sending us 

solutions: Russell Chauvenet, Silver Spring, MD: Nayman­

dij 767; Maximdij 767; Numble 767 - Byung Sun Choung, 

San Diego, CA: Numble 767 - Frank DeLeo, Brooklyn, 

NY: Naymandij 767; Maximdij 767; Numble 767 - T. P. 

Finn, Indianapolis, IN: Maximdij 767; Numble 767 -

Ronald C. Graves, Ashland, MA: Naymandij 767; Maxim­

dij 767; Numble 767. 
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COMPUTER GRAP1HICS AND ART 
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. 

Here Are Some Samples: 

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 

The new aesthetic of computer art requires a departure from 
the previous, formalist-traditionalist doctrines for evaluating art. 

Send your manuscripts, papers, art, and ideas to : 

Editor, COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. - Chico Branch 
555 Vallombrosa - No. 35 
Chico, California 95926 

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 
Software Systems and Graphic Requirements 
Statistical Packages and General Graphing 
Syllabi for Computer Graphic Courses 

- - - - - - - - - - - - - - - - - - - - - - - - -(may be copied on any piece of paper)- - - - - - - - - - - - - - - - - - - - - - - -

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

Berkeley Enterprises, Inc. - Business Office 
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): ____ _ 


