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Prolog

rolog is a programming language that arose from
P research done by Alain Colmerauer (1941~ ) in
France and Robert Kowalski (1941— ) at Edinburgh
University in the early 1970s. The name Prolog (pro-
grammation en logigue) was coined in 1972 by Phillipe
Roussel at the University of Marseilles.

Whereas languages such as Fortran and Pascal are
very well suited for numeric processing, they are cum-
hersome for programs that deal with syrabols, such as
those used in natural language processing. The language
ISP, designed by John McCarthy (1927~ ) in 1959, was
one of the first symbol-oriented languages and remains
widely used today. Prolog represents another computa-
tional paradigm that has its roots in formal logic.

In Prolog the user does not tell the program directly
how to solve a task, but gives 1t a formal declarative
description. The user defines a set of facts that are taken
to be true, as if they were axioms. Then he or she can
defline a set of rules that describe how the facts can be
used to answer queries. For example, the fact that Adam
is the father of Abel would be coded in Prolog simply as:
“father(adam,abel)”; note that lowercase letters are
used, because words beginning with uppercase letters
are considered variables in Prolog. A rule such as “X 1s
the grandfather of Y, if X is the father of Z and 7. is par-
ent of Y” can be written in Prolog as “grandfather(X,Y)
- father(X,Z), parent(Z,Y)”. After having given this
rule to the system, the user can ask queries about the
persons 1n the set of facts and Prolog will give the cor-
rect answer. Prolog implements logical inference using

the set of rules and facts defined by the user.
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Prolog employs two principal mechanisms: unifica-
tion and resolution. Unification means that every time
a query 1s given to the system, Prolog looks for a match-
g rule or fact in its database. Only rules or facts that
match the input (that can include variables) are consid-
ered for further processing. Resolution 1s a mechanism
for logical inference that i1s more powertul than infer-
ence rules such as modus ponens. (Modus ponens means
that if we know that A 1s true, and that the rule “A
implies B” 1s also true, we can immediately deduce that
B is true.) Resolution is more general and includes
modus ponens as a special case as well as other infer-
ence rules used by human beings. Resolution is easier
for the computer to use since it is a single inference rule
and can be applied mechanically. If a rule does not
match, the system backtracks and looks for another
matching rule and another way to prove the query.

Prolog was the main language adopted by the
Japanese scientists in the framework of the 10-year
Fifth Generation Computer Program started in the
early 1980s. The stated objective of the program was
building machines capable of executing millions of log-
ical inferences per second. Some Prolog machines were
actually built 1 Japan, the United States, and Europe,
but they were never an alternative to conventional com-
puter technology. Prolog lost some ground after the end
of the Fifth Generation initiative, but it is still a popu-

lar language for artificial intelligence applications.
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Protocol

5 protocol is an agreement between two parties that

allows messages to be exchanged following a stan-



