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1  INITIAL PREPARATION 2

Abstract

This manual describes the syntax and use of the DA precompiler DAFOR.
DAFOR represents an extension to standard FORTRAN 77 which allows
the use of a differential algebraic data type. DAFOR is designed to allow
rapid conversion of existing programs. It converts the extended FORTRAN
code to regular FORTRAN code by expressing all DA operation by calls ~to
subroutines from the DA library DAPRE.

The library allows computation to arbitrary order and for arbitrarily
many variables, limited only by computer memory and speed. After the
conversion process, every DA variable is represented by an integer pointer
to the address in DAPRE’s  memory management. This technique allows
to pass DA variables into subroutines and functions and to put them into
common blocks. It is also possible to construct DA-valued functions.

The elementary operations in the library are highly optimized. A so-
phisticated algorithm is used for multiplication, reducing the bookkeeping
overhead to only about 30 % of the computation time necessary for the dou-
ble precision operations. Furthermore, vanishing entries in the DA vectors
do not contribute to computation time, an essential feature since in practice
vectors are often very sparse.

1 Initial Preparation

The first step in the conversion of a FORTRAN code to Differential Al-
gebraic computation of derivatives is to identify the independent variables
with respect to which to differentiate as well as the number of these variables
and the maximum order to which derivatives are to be computed.

If any of the independent variables occur in the main program, it is nec-
essary to artificially turn the main program into a subroutine and generate
a new main program which calls this subroutine. Before the subroutine call,
the following statement has to be included:

CALL DAINI(<order>,<  # of variables>)

where the arguments are the maximum occurring order and the number
of variables. This call initializes the Differential Algebra package DAPRE.






































