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Control Data's CYBERNET Service offers the PROSE programming language on

CDC CYBER Computer Systems functioning under the Scope, KRONOS and NOS
operating systems. PROSE is a programming language with intrinsic, fully-
integrated facilities for general purpose programming, calculus programming,

and simulation. The language is specifically designed to serve the needs

of engineering, scientific, and business problem solvers, and it covers the

spectrum from simple arithmetic calculations to the detailed analysis of

ia;ge-scale, complex systems. The total scope of the language is illustrated
elow.

PROSE LANGUAGE

CALCULUS very high level
. OPERATIONS _ programming
GENERAL PURPOSE OPERATIONS high level
(PROCEDURAL AND DEBUGGING) : programming

Supporting the language is a library of problem solution techniques and a
program management system designed to simplify the overall program developnent
process.

In the domain of general purpose programming, PROSE provides the facilities
necessary to organize a problem into its logical blocks, to specify the sequence
of steps required to arrive at its solution, and to specify detailed output
reports. The types of operations covered are:

Simple arithmetic and algebra

Vector/matrix algebra

Convenient input and output
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Program logic path analysis

© Variable auditing and trapping
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These capabilities also form the basis for the representation of the equations
and models employed in calculus programming.

The calculus operations are concerned both with problems in differential and
integral calculus and with a variety of general algebraic problems whose solution
techniques require the values of derivatives. A partial list of the types of
calculations and their related problem areas is as follows:

o Computation of first and second order analytic derivatives, without
any limit on the number of dependent or independent variables or
on the complexity of their rclationships

111



o Computation of definite integrals (numerical quadrature)

o Evaluation of maxima -and minima of functions with no limit on function
complexity or dimensionality

0 Solution of systems of algebraic equations of arbitrary number, both
linear and nonlinear and both explicit and implicit

o0 Data matching and associated statistical analysis
0 Nonlinear multidimensional regression
o Error sensitivity analysis

0 Solution of systems of ordinary differential equations (initial value
Problems) of unlimited number and order

0 Solution of systems of implicit differential equations
0 Solution of integro-differential equations

0 'Solution of multipoint boundary value problems

0 Linear programming

o Nonlinear programming, both unconstrained and subject to arbitrary
combinations of linear or nonlinear equations and inequality constraints

© Optimal control problems
The following PROSE manuals are available through local CDC sales offices:

o PROSE Procedural Operations Manual--a description of general
purpose operations

o PROSE Calculus Operations Manual--a description of
calculus operatdions

o PROSE General Information Manual-—a general introduction
~ to PROSE and its applications

o. PROSE Calculus Applications Guide--a comprehensive repertoire of
application problems (over 30 worked problems and the complete
PROSE programs) enabling one who is unfamiliar to learn by example
without extensive study

o PROSE Batch Syétem Guide-~a description of the batch executive

program PREP and file management system
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