

































































Millions of instructions per second may
have been a legitimate measure of computer
horsepower when computers ran one job at a
time or when batch jobs partitioned neatly
into small memory partitions, but not today.

Unfortunately, many bid writers still im-
agine that KOPS (thousands of operations per
second) and MIPS ratings have a scientific
basis, and they, therefore, state in bids
that: '"Machines under 3.2 MIPS will not be
considered eligible."

We might wish for an objective computer
throughput indicator, but MIPS and KOPS rat-
ings have no foundation in science or in
shop production. Phone calls to the ACM
asking for their official MIPS ratings will
prove fruitless. '"Computerworld'" publishes
"power rating'" numbers on their comparison
charts, but when I called them, they stress-
ed that the numbers were estimates, not
scientifically acquired, and should not be
used for purchase measurement or qualifica-
tion.

Here are some of the reasons why MIPS
ratings cannot provide throughput informat-
tion:

A. MIPS measures processor speeds where-
as shop throughput is a function of
channel bandwidth, operating system
efficiency, communication front-end
processors, file organization, prior-
ity logic, and memory management
schemes.

B. No auditing committee enforces stand-
ards on the MIPS measurement process.
I could find no one who actually knew
the number of various instructions in
IBM job mix number five, which is the
basis for MIPS calculations.

C. Byte architecture and word architec-
ture machines produce radically diff-
erent speed ratings on various in-
structions.

D. Benchmark comparisons often pit machin-
es of similar MIPS ratings against each
other. When they do, throughput vari-
es, sometimes by 200%.

E. Machines that steal cycles or that use
instruction look-ahead options must
have revised program code optimized to
the hardware.

Other aspects of our MIPS myths are dis-
cussed in the article, '"Tracking the Elusive
KOPS'" ('"'Datamation', November, 1980, p. 99).

KOPS lists are carried there, for the curi-
ous.

What alternative exists? Ask for refer-
ence accounts where similar types of work
are performed on competitive hardware. This
option is discussed later in Issue 7.

Issue 4: Tomorrow’'s Cost of Growth

Can the new computer be multiplied in
throughput by a factor of ten, thirty, or
fifty through simple upgrades? Surprising-
ly, only a few manufacturers support en-
largements greater than ten times without a
major conversion of software. Conversions
cost far more than hardware, yet hundreds of
bids never ask for growth specifications.
Only one vendor supports a fifty-fold growth.

Criticism will be highly vocal and de-
served if, in a few months, upon running out
of power, one encounters a brick wall. If
the incumbent vendor requires an upgrade to

‘another model plus a software conversion to

satisfy a new operating system, this single
oversight can lead to multimillion dollar
costs. Bid writers should ask for specific
information about growth options. A system
which requires one initial conversion,
followed by growth factors of thirty, forty,
or fifty, with the promise of no interim
conversions, will provide low-cost service
across the years, but it may not come in as
the lowest hardware bid. Make allowance for
this important issue. Ask questions to
learn: At what point of upgrade will a soft-
ware conversion be required?

Issue 5: Software Development Costs

Bid writers sometimes assume that soft-
ware can be developed on any computer at the
same cost. Since every computer has compil-
ers, editors, and interactive debugging aids
common sense tells us that a given program
could be developed at a standard cost on al-
most any computer.

Not so. ‘Surveys indicate that some users
have experienced a halving of software de-
velopment costs when they switched vendors.
These savings may come from improved pro-
gramming tools, less experienced programmers
now able to do the work, or end users pick-
ing up some of the implementation tasks. An
analysis of software development cost is
appropriate in any bid. Local programmers
could be assigned to develop a few programs
on each computer which is being considered
for acquisition so that software development
costs can be compared.
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Issue 6: Points and Weighing of Factors

Bid writers often list desirable comput-
er features which they value, and then they
assign five, ten, or fifteen points to each
of them. The points indicate relative worth
in the overall evaluation. When bids come
in, reviewers can judge each vendor's com-
pliance and, with a calculator, add the
points to see who scores highest.

Oversights and fallacies are rampant in
this process. Just as teachers often curve
grades on classroom tests, so also the point
system, posing as a neutral scoring system,
can be skewed to favor any desired winner.
In fact, common humor at bid time arises
from our joking assurances, ''Don't worry, if
vendor X doesn't win enough points, we can
reassign the points or change the weighing
to make the 'right' vendor come out on top."

Another subtlety can be seen in the class-
room analogy. When teachers wish for stu-
dents to perform better on the next test
(grades have been too low on the past three
tests), teachers simply ask easy questions
which students are more likely to get right.
This method of curving to match one's per-
sonal desire is generally unquestioned.

Similarly, in computer evaluations, the
weighing of factors is sometimes set to
favor the vendor which someone wants. That
someone may be a board member who wants
Honeywell, a vice president who wants Sperry,
a director of data processing who wants IBM,
a department chairman who wants DEC, etc.

If the vendor has been preselected, the en-
tire bid process should be skipped to avoid
time and cost.

Another problem: There are factors which
do not lend themselves to a point system,
and these factors can spell success or fail-
ure. '"Ease of use'" is hard to measure. How
do you score '"future commitment'?

It is possible to issue bids which do not
contain a point system, and bid writers
should examine their motives to see if weigh-
ing of features is merely a mock-up, a pre-
tense of impartiality. If so, drop the
point system and maybe consider dropping the
bid. You will save a lot of time and effort.

(continued in next issue)

CACBOL - Continued from page 3

"Curbing the nuclear arms race, of course,
is of key importance for peace and interna-
tional security. The Soviet Union's posi-
tion on this issue is clear. We were and
remain advocates of the prohibition and des-
truction of all nuclear weapons."

-- Konstantin Chernenko, March 2,
1984, General Secretary of the
CPSU Central Committee

8 ASSERTIONS OR VIEWS ABOUT USER-
FRIENDLY SOFTWARE (List 840704)

A piece of software is user-friendly to its
author.

You will know a user-friendly piece of soft-
ware when you find it.

A piece of software is user-friendly when it
solves problems reliably.

A piece of software is user-friendly when it
is constructed of menus.

A piece of software is user-friendly only
for specific users and specific problems.

A piece of software is user-friendly when a
novice can learn to use it in less than a
half hour.

A piece of software is user-friendly if,
when a person types HELP or makes a mis-
take, the computer understands or diag-
noses or inquires what he needs for help
and responds appropriately.

Example: A piece of word processor software
set in the spelling-correcting mode is
user-friendly when if a person types
Uhtel's; 1t records "the!'.

A piece of software is user-friendly when
the manual is short and every unfamiliar
word in the manual is explained with a
clear definition, a typical example, and
an interesting exercise -- so that the
computer verifies that the user under-
stands.

(Source: Neil Macdonald's notes)
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Reitman — Continued from page 11

ledge can be represented in rules. The de-
velopment of sophisticated knowledge about
the strengths and weaknesses of a particular
AI applications technology is likely to prove
as important as the development of the tech-
nologies themselves.

Recognize that the AI applications areas
of today are surely only the tip of the ice-
berg. At research centers around the world,
Al investigators are rethinking the whole
question of management information systems,
how they should be developed, and what they
should be expected to do. Progress toward
intelligent computer assistants will be slow,
because we do not yet have general solutions
for all of the basic problems. But no one
should doubt that it will come.

When they do come, these more powerful AI-
based systems are likely to be much more com-
plex and varied in form. Rule-based systems
captured the public imagination because they
were relatively easy to understand and im-
plement. But many kinds of knowledge and
processes are difficult to shoehorn into a
simple rule-based framework, and as AI a-
chieves respectability in the business com-
munity, less need will be felt to market it
in simple packages.

Finally, as AI ceases to be a controver-
sial laboratory curiosity, the link between
AI applications and conventional software
will blur. We can see this happening al-
ready. We quote from a recent '"New York
Times'" column on technology to show how this
unattributed diffusion occurs.

If metaphor, integration and network-
ing are this year's buzzwords, next
year's might be '"soft software,'" accord-
ing to William H. Gates, the chairman of
Microsoft, a leading producer. Just as
software takes a general purpose comput-
er and adapts it to a particular task,
so soft software will take a standard
product and adapt it to a particular
user.

The "softer" computer programs will
be written to understand what the user
wants, rather than what he says, and to
forgive such things as typing errors in
entering commands. Like a human assist-
ant, a computerized filing system might
become progressively faster at retriev-
ing frequently requested data, rather
than treating each new request as a brand
new task.

In other words, softer software will
make for more personal personal comput-
ers.

What is interesting is that there is not
a single reference to AI in the entire
piece, and yet the specifications Gates de-
scribes clearly are AIl-inspired. Research-
ers who have spent years struggling to get
AI taken seriously may have a hard time ad-
justing to suddenly having it taken for
granted. But they could hardly ask for a
clearer sign that AI applications are here
to stay. Q

Orlov — Continued from page 14

1983. Here is a partial list of the rescue
operations in which they have provided as-
sistance.

September 10, 1982: A crashed Canadian
plane discovered. Three people rescued.

September 29, 1982: A crashed Canadian
two-seater plane discovered. One person
dead; another rescued.

October 10, 1982: A capsized trimaran dis-
covered in the Atlantic Ocean 300 miles off
the coast of the U.S. All three seamen res-
cued.

November 7, 1982: A yacht sank near the
Bahama Islands. Five seamen discovered and
rescued.

January 2, 1983: A crashed plane discover-
ed in the western part of the U.S.; two pi-
lots rescued.

January 30, 1983: A two-seater catamaran
sank 500 miles off the coast of the Canary
Islands. Both seamen rescued.

February 12, 1983: A wrecked helicopter
discovered in Alaska. The pilot rescued.

March 7, 1983: A crashed two-seater plane
discovered in Quebec,.Canada. Both pilots
rescued.

April 3, 1983: A French vessel sunk 100
miles off the coast of France. All six sea-
men rescued.

April 8, 1983: A wrecked plane discovered
in Alaska. It had carried 12 passengers and
3 dogs. One woman survivor rescued.

April 25-26, 1983: Two small American air-
craft forced to land 70 kilometers from the
North Pole. All five men rescued. Q

COMPUTERS and PEOPLE for July-August, 1984 25



Computing and Data Processing Newsletter

COMPUTERS MANAGE FARMS IN ISRAEL
FOR HIGHER EFFICIENCY

William J. Clark
P.O. Box 13134
Jerusalem, Israel

Israeli farmers are now cultivating land
by computer. Electronic gadgetry has begun
to rule farm life, from monitoring the auto-
mated milking apparatus to devising the best
way to pack and stack jars of honey in their
cartons. '"'There's no other way,'" says Prof.
Benjamin Zur, Dean of the Agricultural Eng-
ineering Department at the Technion, Israel's
Institute of Technology. '"The major chal-
lenge to agriculture today is the vital need
to cut production costs. And the computer
offers the best way of doing this."

A few decades ago, Israeli farmers con-
verted a neglected strip of land along the
eastern coast of the Mediterranean into one
of the most fruitful agricultural regions in
the world. They developed many new techni-
ques which quickly made the country an im-
portant exporter of agricultural produce to
the world market.

Western Europe has traditionally been the
main market for Israeli agricultural exports,
but in recent years demand for Israel's pro-
ducts has significantly declined. The tech-
niques developed in Israel for growing more
and better crops have been learned by compet-
ing farmers of North Africa and Southern
Europe and since the competitors have the ad-
vantages of cheaper labor and lower trans-
portation costs to the Western European pur-
chasers, Israeli agricultural exports are
being priced out of the market.

Israeli farmers are meeting the challenge
by turning to the computer. Ultimately, ac-
cording to Zur, CAD-CAM (Computer Aided De-
sign -- Computer Aided Manufacture) tech-
niques may govern Israeli farms completely.
Staff at the Technion's Agricultural Engin-
eering faculty are now exploring the use of
computers from the very elementary stages of
creating a farm and site selection, to stak-
ing out fields and planning infrastructure.

A computer helps make Israeli tractors
more efficient. Computers are constantly an-
alyzing all the variables of the tractor's
operation: its fuel consumption, its trac-

tion, the job it's doing and other elements
of its work. The optimum speed of the trac-
tor can be modified by field conditions such
as the earth being muddy and slippery from
from the previous night's rain. Here, the
computer can determine precisely the right
speed for the tractor according to the pre-
vailing conditions.

Israel's innovative irrigation techniques
-- now completely computerized in many areas
-- have become well known. More recently,
however, Israeli farmers have expanded these
systems by linking in other computer-governed
functions. Fertigation (fertilization plus
irrigation) is one example: water-soluble
fertilizers are mixed with the irrigation
water in amounts determined by computer and
distributed through existing irrigation
pipes. The process permits mid-season ferti-
lization of the most sensitive plants. It
delivers the precise ratios of fertilizer to
the exact spot it is needed at the exact time
it is needed and in the exact amounts requir-
ed to provide optimum growth for least cost.
The same system can also be used to distri-
bute other water-soluble chemicals, such as
pesticides, in a process now called '"pesti-
gation'. Again, the chemicals are delivered
to the exact spot in the right amounts at the
right time -- without the expense of aerial
spraying.

Another computerized approach to irriga-
tion is the Ayanot mobile irrigation machine.
The awkward looking contraption propels it-
self by water pressure between rows of crops
to disperse water directly on the soil in
droplets. The Ayanot machine, which is claim-
ed to be more portable than similar equipment,
is controlled by a microprocessor.

Once the growing and harvesting are comp-
leted, Israelis pack their produce by comput-
er. Prof. Kalman Peleg, also of the Tech-
nion, has devised some computer equations for
the optimal packing of fruits, ensuring the
greatest volume of fruit per container with
the least bruising or damage. Marketing
strategies, shipping routes and pricing tac-
tics are also analyzed and evaluated by com-
puter. Other computers are developing model
fields, simulating biological processes such
as the absorption of fertilizers into indi-
vidual plants and the metabolizing activi-
ties of these plants based on the concentra-
tion of nutrients they receive.
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"Farming has become a very complicated
business," says Prof. Zur. '"Too many vari-
ables influence the survival of farms -- too
many for farmers to keep in notebooks, any-
way. All this must now be fed into comput-
ers which can keep track of it all. The
computer has a great capacity for integrating
information and calculating the best alter-
natives available to the farmer, and it can
do this quickly."

Only one man is needed to irrigate 350 acres a week using
this self-propelled irrigating sprinkler system developed in
Israel. The only human attention it needs is adjustments to
its microprocessor which monitors speed and controls water
output. The computer shuts off the machine if any mal-
function occurs.

COMPUTERIZED TELESCOPE RECORDS
200,000 STAR POSITIONS A YEAR

Based on a report in “The New Scientist”, April, 1984

A telescope in the Canary Islands has
been fitted with computers and instruments
so that it can automatically record with
great accuracy the heavenly latitude and
longitude of 200,000 stars per year.

An amazing instrument for swiftly meas-
uring the position of stars is now working
at the new international observatory on La
Palma in the Canary Islands.

In one 2%-hour run, the telescope, call-
ed the Carlsberg automatic transit circle,
measured the position of 200 stars, setting
it on course for measuring the positions of
1000 stars every night. This is about five
times faster than has been achieved without
the loss of accuracy.

The instrument is called a transit cir-
cle. It consists of a small refracting tele-
scope which is pivoted to swing up and down
the north-south line (the meridian). Astron-
omers have used transit circles for over a
century to measure the positions of stars.

The telescope on La Palma was built in
the early 1950s, for the University of Copen-
hagen, and has been re-erected at the obser-
vatory on La Palma.

A minicomputer selects stars for observa-
tion in a convenient order from a catalogue.
When a star is about to cross the meridian,
the minicomputer swings the telescope in its
direction. This takes 12 seconds. A photo-
electric detector at the telescope's focus
picks up the star's light. In front of this
detector is a metal plate with two slits, in-
clined toward one another like separated
halves of a "V'". The detector '"sees'" the
starlight first through one slit, and then
through the other, as the Earth's rotation
causes the star's image to move from left to
right.

Another minicomputer that works out the
star's precise coordinates from these two
appearances. Its position '"across' the sky
(right ascension, the celestial equivalent
of longitude) is related to the time at which
the star crossed the meridian, ywhich is the
average of the two measured times. The sec-
ond coordinate (declination, or celestial
latitude) is related to how high the star
was when it crossed the meridian.

Photoelectric devices on the telescope's
pivots measure the precise direction the tel-
escope itself is pointing. The minicomputer
calculates the star's position relative to
the telescope's direction by measuring the
interval between the two sightings of the
star. If it crosses relatively high up, it
will take a comparatively long time to pass
from one slit to the other, but if the star
is lower down where the slits are closer,
the interval will be less.

The minicomputer moves the slits backwards
and forwards, to give up to 16 readings which
can be averaged to give a more accurate re-
sult. After averaging, the star's position
is accurate to about 0.2 arcseconds.

The complete observations of one star take
less than half a minute, and the telescope
turns to a new star every 40 seconds. Over
the course of a year, it can measure some
200,000 star positions.

The instrument's position on the 2400-
meter peak of La Palma and the consequent
dark skies mean that it can see stars 10
times fainter than previously measured with
transit circles. The total number of stars
it can detect is about half a million.

Q
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Games and }P)uzﬁzl'es for Nimble Minds - and Computers

o my

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,

Neil Macdonald
Assistant Editor

or to programming 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.

NAYMANDIDGE

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
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
must display some kind of evident, systematic, rational
order and completely 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.)

NAYMANDIGE 8407

H
(=]
-
w
(4]

©® O ®©®w®ou B ©ONO O
Ol 0 0 H ® W 0 G © N
© © W NDBNOSN =
N DO UONNNO®-N
CINO A~ ONO®O
NN=woONONNW
W WO ®mO ©NN MO
N NO®®®NO® O ®

Gl 01 = © = © N ON

W WM ON WO A

AN BMPMOWNO OO
Ol O = A N= 2O

Gl O NOH_ = ano©

Gl 1 00 ® W O N © © =
O Ul OO ®Wo ©Wwo
© N 0 O NN ©©© o
B ODONO®ONO=
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© O = 0O NO G N ®
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MAXIMDIDGE

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, 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.

MAXIMDIDGE 8407

QW= =V X Vv
eV NXZE XV XNV-

ZX =6

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 O to 9. A digit may be repre-
sented by more than one letter. The second message,
expressed in numerical digits, is to be translated (using
the same key) into letters so that it may be read; but
the spelling may use puns, or deliberate (but evident)
misspellings, or may be otherwise irregular, to discour-
age cryptanalytic methods of deciphering.

NUMBLE 8407

EHEE
*DEAF

HTTA
MDRA
DUDE
AMTR

=AFATDUA

33218 802188

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

SOLUTIONS

MAXIMDIDGE 8405: When one door is shut, another opens.
NUMBLE 8405: Old sins breed new sores.
NAYMANDIDGE 8405: Row 6, under 5.

NAYMANDIDGE 8405

7616642191324140760433
044146963 3485170422438
33948628445443738232
89584127073637161121
77111585857698083840
41324401331242433003
05935265760280583510
66 3527729142278836090
02278437495009694153
96794601630858292203
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