5. Conclusion

In the last decade it has become clear that any laboratory which employs
computers intensively for a variety of scientific applications should contain
a library of accurate, efficient general-purpose numerical mathematical sub-
routines. If the purpose of the library is to serve a broad user community,
then the subroutines in the library should be simple to use and comprehensive.
Also, emphasis must be placed on reliability and portability, and redundant
abilities should be kept to a minimum.

Currently all mathematical software libraries are deficient to some degree.
This cannot be avoided, since there are possibly more numerical mathematical
problems that have not safisfactorily been solved than have been solved. The
evaluation/certification of subroutines for a high-quality library is an expen-
sive and time consuming task. One reason for this is that the general evaluation

techniques are only partially defined. Techniques which are appropriate for the

examination of subroutines for a particular mathematical activity normally have

to be specialized for the activity. Thus, it must be recognized that the

development of high-quality software and software libraries requires a substantial

investment. :
One area in which subroutine and library development can be considerably ;

simplified is that of software portability. Currently, the major higher-level %

programming languages contain deficiencies that seriously impact development.

The deficiencies include a lack of standards for floating point arithmetics,
and the lack of a complete set of operations for processing arithmatic data.
The accumulative damage that these deficiencies have inflicted is incalculable.

It is recommended that the deficiencies be eliminated.
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