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1. COMPUTER SOFTWARE

The purpose of computer software is to ma-
ke the preparation of programs easijer, Perhaps
‘in a future ideal situation, one might take pro-
gramming assignments to the computer, and say
to the computer, “Please solve these problems
for me and notify me when you are done,” The
-computer might then, ideally, be expected to
-satisfy the stated request,

The gap between this hypothetical ideal and
-our present status in computer science is large
‘enough so that we do not anticipate this sort of
«computer usage in the foreseeable future, scien-
-ce-fiction novels notwithstanding, First, there is
‘the problem of voice recognition which is itself
-difficult and not well understood, Second, even
if the computer were able to reliably decipher
spoken requests, the analysis of grammatical or
quasi-grammatical English dialogue is also not
yet formulated algorithmically, Third, the abi-
lity of the computer to read printed or handw-
ritten text, possibly including figures, tables,
and diagrams, is still very limited, Fourth,

<€ven assuming that all of the above problems
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could be solved, we do not know how to proc-
eed from an arbitrarily stated p“r“(')BIem’} to a co-
mputer program to solve that problem, Moreov-
er, we know that in some cases there is ne pr-
ogram to solve a given problem as discussed in
Chapter 2, '

Still, despite the difficulties of realizing our
hypothetical problem solver, and it remains as
an ideal objective that we would hope to achieve
either in this generation, or in some succeeding
generation, we hope to develop tools and techn-
iques that will simplify the process of program
preparation, There are many ways in which pr-
ogramming has been made easier in 'the hardw-
are and software dimensions, as well as in the
techniques,

Briefly, in the hardware - area, input has
been facilitated through the use of remote entry
devices thus not requiring one to go to the com-
puter, through the use of keyboard and cathode
ray display terminals eliminating the need for
punched cards, and in the enlarged storage me-
dia allowing one’s ‘programs to be stored in the
computer rather than be repeatedly entered, Fu-
rther, the increased computing power has allow=

ed the computer to concurrently service many

2



users, allowing for the development of time-sh-
aring computing (discussed in the next chapter)
which makes the computing resource more wide-
ly available,

© . In-the software area, there have also been
‘ ‘many advances making the computer easier to
use, by “having programs which do many of the
algorithmically formulated tasks in program
preparation, We have already seen how a rich-
er set of control structures (Chapter 6) and data
structures (Chapter 7) enhance a problem form-
ulation language, and can in turn be algorithm-

ically implemented in a processor for such a la-

nguage,
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2. AN OVERVIEW OF
~ COMPUTER SOFTWARE

The term computer software is used here to~
describe the collection of programs which a co-
mputer system might expect to have in its libra-
ry, These programs, which are generally inte- -
nded for a broad class of users, are either pro-
vided by the computer system vendor, obtained
through a user’s group, purchased from a softwa- -
re developer, or written by one’s own systems.
programming group, Most of these programs are-
frequently used and, therefore, reside on a dire-
ct access device such as a disk pack where they
are available to a user without the need for ope-
rator intervention to physically move the progr-
am medium, Of course, as additional software -
is developed the size o this resident system
library of programs grows, but, fortunately, so
does the amount of storage that is available in
direct access devices,

The software “menu” that is provided for-

the user thus covers a large range of programs,
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and the effective use of the computer is enhanc-
ed through a familiarity with this system so-
ftware library, In this section, a quick tour of
the components of such a library is given, and
in subsequent sections we look at several of the-
items in the library in more depth, We, ‘then,
summarize at the end of the chapter, an overa-
Il software perspective, in a framework which

includes all of the components,
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3. CAN MACHINES THINK ¢

A great deal of discussion and argument has
surrounded the question of whether 4 “thinking””
or “intelligent” machine exists or can ever exi-
st, One common argument is that machines do
only what they are programmed to do, Howe-
ver, the program provides only the basic deci-
sion-making processes, these allow the machine
to analyze problems, make decisions (often de-
cisions unanticipated by the human programm-
er) , and even learn and alter its structure based
on the environment in which it has been perfo-
rming, Such a machine will produce results that-
could not be “planned” by its human programm-
er,

What exactly is meant by an “intelligent”
machiney In 1950, years before any working mo--
dels of machines which might presume to be

“intelligent” were developed, the mathematici-
an A,M, Turing® proposed what has become
known as the Turing test to determine whether-
a machine can think, This test takes the form
of 2an “imitation game” played by a'man, a wo-

man, and an interrogator, Each is separated so-
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that the only communication among the three is
the questwns posed by the interrogator and the
answers produccd by one or both of the subje-
ts, Both subjects attempt to convince the inter-
rogator that they are the woman and it is the
job of the interrogator to determine the real
identities, For example, the interrogator might
ask each subject to describe the different brands
of lipstick with which the subject is familiar,
which brand is preferred, and why, In Turing’s
article, the example he uses is “Will X please
tell me the length of his or her haire ” Of cou-

rse, this question is no longer used because even

if the respondent answers truthfully, the answ-
er is not conclusive,

The Turing test assigns the computer the
part of the man, its job, therefore, is to “imi-
tate” a woman and thereby cause the interroga-
tor to make the wrong choice, Whether the ma-
chine can “think” is then related to how well it
can play this imitation game,

Although machines have not yet reached the
level of satisfying “Turing’s test” , remarkable
progress has been made, Machines outperform
their designers, produce elegant proofs for theo-

rems, and learn from their experience,
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