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The End of the “Programmer Prima Donna”

The computer software market is changing rapidly
now that more computers are being used in offices
" and homes by non-computerists. Until recently most
" of the microcomputers were used by people
interested in computers. These knowledgeable users
were willing to make do with awkward programs or
rewrite them, but the market is changing and has
now reached a point where programs will have to be
designed for the end user in order to be successful.

When microcomputers first became popular, only
programmers knew enough about these marvelous
new devices to foresee what they could do. These
pioneering individuals wrote business programs, and
we were amazed at the power available in word
processors, data bases, and other useful programs.
These early business programs were the primary
reason for the rapid expansion of micro sales.

Unfortunately, the programmers (who were the
only ones to understand the micro) did not
understand the requirements of a business system.
The result was that hundreds of programs were
developed which were difficult to use, and which
almost did the job. The programmers worked in
isolation and produced elaborate programs which sold
because they were so much better than working
without a computer.

The programmers were “high priests” who decided
what the customers should use, and the customers
did not have enough experience with computers to
intelligently evaluate the offerings. The programmers
also lost sight of who their users were, and were not
really interested in understanding their needs. The
software industry talks about alpha and beta testing
of programs, but this testing was (and perhaps still is)
done by experienced computerists. The testing should
really be done by the lowest level of people expected
to use the program. If you are selling a program
which will be purchased and used by other
programmers it should be tested by programmers. If
the program will be used by people on the street, it
should be tested by people on the street. It took a
long time for other industries to realize that they had
to identify their market, really visualize the
individuals expected to lay their cash on the counter
and put the product to use, and then spend enough

time in the users’' environment to understand what
they did in a typical work day. If you want to test a
program for real estate offices, you should load the
program and a computer into your car, and drive
around until you find an office whose personnel
represent the least knowledgeable segment of your
market. Offer them whatever cash it takes to have
them try your program using the computer you
supply, give them the documentation, and then sit in
the corner and watch what happens. If they have to
ask you a question, or you have to point out
something they are doing wrong, the experiment has
failed and you had better go back and make revisions.
You may also find that while the program is easy to
understand and put to use, it just may not perform
the required functions.

The problem of non-performing software became
very evident to us while we were searching for a data
base for use on our new CP/M machine. We had been
using The General Manager by Sierra On-Line on our
Apple® , and were quite satisfied with it, but we are
changing to a S-100 system and need a simple data
base. So far the offerings we have seen for CP/M are
expensive, hard to use, and are incapable of handling
our mail list needs. We also reviewed some mail list

programs, but they failed to handle our needs for 3rd
continued on page 25
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HEURISTIC SEARCH IN HI-Q

by Henry W. Davis

Computer Science Department
Wright State University, Dayton, Ohio

Computer games challenge humans to be smart. Have
you ever wanted to reverse the role? This article is about
how to write a program which makes the computer appear
as smart as a human, or smarter! It also demonstrates a
technique called “heuristic search,” an important component
in many artificial intelligence systems.

Our medium is “hi-Q,” a popular puzzle played in a certain
chain of restaurants by customers who are waiting for their
food. When I first encountered hi-Q, I was so intrigued that I
decided to share it with my students in an artificial
intelligence course at Wright State University. The course
includes heuristic search algorithms. On two occasions, I
asked students to try these algorithms on hi-Q. They used a
wide variety of languages and computers, from BASIC,
FORTRAN, and PASCAL on home computers to
SIMSCRIPT on a CYBER. They obtained a number of
fascinating results showing that heuristic programs can do
quite well at hi-Q, considerably better than most humans.

In this article, I will describe the basic algorithm used
along with specifics of the hi-Q environment. Then I would
like to share with you some aspects of a particularly nice
program written by Ed Dudzinski, a former masters degree
student in computer science at Wright State. Ed currently
works on software optimization for array processors at the
Wright-Patterson Air Force Base in Dayton, Ohio. His
program, written in FORTRAN, is interesting because it
performs well while demanding little memory—less than
40,000 bytes in a home computing environment.
Nevertheless it has analyzed game situations involving as
many as 190,000 different board configurations.

Our results are only a beginning. It is still not clear what
the best computer hi-Q strategy is, even for the simplest hi-
Q version described below.

The Rules of Hi-Q

A common version of hi-Q has 21 holes drilled into a piece
of wood. Figure 1 shows the pattern: there is assumed to be
one hole in the center of each of the numbered squares. The
puzzle begins with pegs in 20 of the holes. The goal is to
“jump and remove” 19 of these pegs, ending with only one
peg on the board. The rules are as follows:
1) A peg can be moved only by jumping and thereby
removing a single adjacent peg.
2) A peg can jump either horizontally (eg., from hole 5 to
hole 7), vertically (eg., hole 17 to 7), or diagonally (eg., hole 7
to hole 15).
3) The jump can be made only if the destination is empty
(eg., hole 7 in a 5to-7 jump) and the jumped hole (hole 6) is
full; the jumped peg is removed.
Figure 2 shows the first three moves of a typical game. This

game was initialized by

V1213 arbitrarily  choosing
slel7]s hole 6 to be empty. The
game is easily played

1011112113 and studied by simply
alis{wel17]18 drawing a big version
of Figure 1 (without

1912021 the numbers) and using

pennies instead of pegs.
In fact, for this reason
it is sometimes called
the “20-penny puzzle.”

The version just
described will stump
most people for quite
a while. Try it! For the
very ambitious there

Figure 1: Hi-Q is played on a board
with positions patterned as shown
above. in the center of each num-
bered square is a hoie for a single
peg. Initially 20 pegs are placed
randomly intc the holes. The pegs
may jump one another horizontally.
vertically or diagonaily as long as

are harder versions
they lang in a vacant location .
coming up.
Jumped pegs are removed from the
board and the goal is to remove ail The Basic
but one peg Algorithm

The basic hi-Q search
algorithm is a variation of Nils Nilsson's “ordered search
algorithm” which may be found in Chapter 3 of his 1971
book Problem solving Methods in Artificial Intelligence. This
is also the “graphsearch procedure in Chapter 2 of his 1981
book Principles of Artificial Intelligence. It is shown in
Figure 4 and explained below.

The many possible configurations of the hi-Q board are
called states. The states are connected by arrows, or
directed arcs, which represent legal moves transforming one
state into another. The result is a directed graph, called the
state space. Figure 3 shows a very small portion of the state
space for the hi-Q puzzle whose initial state is Figure 2a.

Figure 2. A typical initial state for hi-Q is shown in Figure 2a. Any |
square could be left empty. but in this case it's square number 6
(using the numbering scheme of Figure 1). Figures 2b. 2¢, and
2d show the results of typical first, second and third moves. For
example. in the third move. the peg at 1 jumps the peg at 6 and
lands in location 12.







