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1 SUMMARY

To write a sparse matrix in Harwell-Boeing format [1] with possible right-hand sides. The matrix can be input
as an assembled matrix in either column-oriented or coordinate form, or as an unassembled finite-element matrix. The
right-hand sides must be in full format.

[1] Users Guide for the Harwell-Boeing Sparse Matrix Collection (Release 1). 1.S. Duff, R.G. Grimes, and J.G.
Lewis. Report RAL 92-086, Rutherford Appleton Library.

ATTRIBUTES — Version: 1.0.0. Types: MC52A and MC52AD. Calls: MC49. Language: Fortran 77. Original date:
October 1995. Origin: 1.S. Duff, Rutherford Appleton Laboratory. Licence: A third-party licence for this package is
available without charge.

2 HOW TO USE THE PACKAGE

2.1 Theargument list
There is a single subroutine for both assembled and unassembled matrices, with or without right-hand sides.
The single precision version
CALL MC52A(1 CNTL, TI TLE, KEY, M N, NE, | P, | ND, ASPK, VALFMT,
* RHS, RHSFMT, | W
The double precision version

CALL MC52AD( 1 CNTL, TI TLE, KEY, M N, NE, I P, | ND, ASPK, VALFMT,
* RHS, RHSFMT, | W

| CNTL isan | NTEGER array of length 10 whose first 5 components must be set by the user. It holds information on
the input matrix and output file and controls the action of the subroutine. This argument is not atered by the
subroutine.

| CNTL(1) must be set by the user to indicate whether only the pattern is being supplied (I CNTL( 1) =0) or
whether real values are supplied (I CNTL( 1) #0).

| CNTL(2) must be set by the user to indicate whether the matrix is symmetric (I CNTL( 2) =0), skew symmetric
(I ONTL( 2) =1), rectangular (I CNTL( 2) =2), or unsymmetric (I CNTL(2) > 2).

| CNTL( 3) must be set by the user to indicate the format of the input matrix: | CNTL( 3) =0 for an assembled
matrix in column-oriented form, | CNTL(3) =1 for an assembled matrix in coordinate form, and
| CNTL( 3) 20 or 1 for an unassembled finite-element matrix.

| CNTL(4) must be set by the user to the number of right-hand sides.

| CNTL(5) must be set by the user to the stream number for the output file on which the Harwell-Boeing format
will be written.

| CNTL( 6) tol CNTL(10) are not accessed by the routine.

TI TLE is a CHARACTER* 72 variable that must be set by the user to the text for the title line for the matrix. This
argument is not altered by the subroutine.

KEY isa CHARACTER*8 variable that must be set by the user to the identifying key for the matrix. This should be
distinct from that of any other matrix. Current keys can be found in the Users' Guide to the Harwell-Boeing
Collection. This argument is not altered by the subroutine.
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NE

I ND

ASPK

isan | NTEGER variable that must be set by the user. If the matrix is assembled, Mis the number of rows of the
matrix; if the matrix is an unassembled finite-element matrix, Mis the value of the largest index used. This
argument is not altered by the subroutine.

isan | NTECGER variable that must be set by the user. If the matrix is assembled, N is the number of columns of
the matrix; if the matrix is an unassembled finite-element matrix, Nis the number of elements. Thisargument is
not altered by the subroutine.

isan | NTEGER variable that must be set by the user. If the matrix is assembled, NE isthe number of entriesin the
matrix; if the matrix is an unassembled finite-element matrix, NE is the number of indices in the element lists.
This argument is not altered by the subroutine.

isan | NTEGER array of size N+1. If the matrix is stored in column-oriented form, | P must be set by the user so
that | P(J), J=1, ..., Nholdsthe positionin | ND of thefirst entry in column J and | P( N+1) -1 holds the position
of the last entry in column N. For unassembled finite-element problems (I CNTL( 3) 0 or 1), | P must point to
the start of each element in array | ND. In these cases, this argument is not altered by the subroutine. If the
matrix is held in coordinate form, | P need not be set on entry and, on exit, it will be set to column pointers for
the reordered matrix.

isan | NTEGER array whose first NE positions must be set by the user. If the matrix is assembled, | ND must hold
the row indices of the entries. If storage is column-oriented, these must be ordered by columns. If storageisin
coordinate form, the corresponding column indices must be in positions | ND( NE+l ), | =1, ... NE. In this case,
the matrix entries can be in any order. For a symmetric matrix, only the lower triangle should be stored. If the
matrix is an unassembled finite-element matrix, | ND must hold the list of indices of the variables in each
element inturn. | NDis not atered by the subroutine, unlessinput isin coordinate form (I CNTL( 3) =1), in which
case it will hold the row indices of the reordered matrix.

isaREAL (DOUBLE PRECI SI ONinthe D version) array. If | CNTL( 1) 20, it must be set by the user to contain the
numerical values of the entries. For an assembled matrix, the first NE positions must contain the values of the
entries whose row indices are in corresponding positionsin | ND. For an unassembled finite-element matrix, the
first entries of ASPK must contain contiguously the numerical values of each element. If these are symmetric,
only the lower triangle should be held ordered by columns. ASPK is not atered by the subroutine, unless the
matrix isinput in coordinate form (I CNTL( 3) =1), in which case it will hold the values for the reordered matrix.

VALFMT isa CHARACTER* 20 variable that must be set by the user only if realsareinput (I CNTL( 1) # 0). It should be

RHS

set to the format for the reals. Normally floating-point format is used, for example’ (4D20. 8) ' .

isaREAL (DOUBLE PRECI SI ONin the D version) array whose first Mr| CNTL(4) entries must be set by the user
to the right-hand side values. For multiple right-hand sides, each is stored contiguously. RHS is not accessed if
| CNTL( 4) =0. This argument is not altered by the subroutine.

RHSFMT is a CHARACTER* 20 variable that must be set by the user only if right-hand sides areinput (I CNTL(4) > 0).

W

It should be set to the format for the right-hand sides. Normally floating-point format is used, and the user may
want alower precision than for the reals, for example’ (5D16. 5) ' .

is an | NTEGER work array of length N+1 that is only accessed if the matrix is input in coordinate form
(I CNTL( 3) =1).

2.2 Error diagnostics

There are no error diagnostics.

3 GENERAL INFORMATION
Workspace: | Wof length N+1. Only used if | CNTL( 3) =1.
Use of common:  None.
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Other routinescalled directly: ~ MC52A/ AD callsinternal routines MA51B/ BD and MA51C/ CD that need not be called
by the user. The sorting routine MC49A/ AD is also called (only if | CNTL( 3) =1).

Input/output:  None.

4 METHOD

The code calculates data values for the header lines and then outputs them and the input data to the file | CNTL( 5) ,
first sorting the matrix to column order if input isin coordinate form.

5 EXAMPLESOF USE

We illustrate the use of the subroutine by a small program that reads a matrix from a file and outputs it in
Harwell-Boeing format.

C This programreads a matrix fromthe file on stream5, then outputs
C the Harwell-Boeing format to stream9. This file is then printed on
C unit LP.

PROGRAM SPEC

C Maximumsize for arrays
I NTEGER NMAX, NZMAX, NZRHS
PARAVETER ( NMAX=100, NZMAX=4000, NZRHS=1)

C MX52 paraneters
| NTEGER | CNTL( 10)
CHARACTER TI TLE*72, KEY*8
INTEGER M N, NE, |P(NVAX+1), | ND( NZMAX)
DOUBLE PRECI SI ON ASPK( NZMAX)
CHARACTER* 20 VALFMT
DOUBLE PRECI SI ON RHS( NZRHS)
CHARACTER* 20 RHSFMT
| NTEGER | W NVAX+1)

C Local variables
CHARACTER* 80 CARD
INTEGER |, LP

C Set output streamfor printing
LP =

C Set ICNTL

e
O©COoOOwWOo

C Read title, key, and nmatrix order
READ(5, ' (A72)') TITLE
READ(5,' (A8)') KEY
READ( 5, *) M N
C Read pointer array
READ(5, *) (IP(1),1=1, N+1)
NE = | P(N+1)-1
C Read reals

READ(5, *) (IND(1),1=1, NE)
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C Call M%2
CALL MC52AD( | CNTL, TI TLE, KEY, M N, NE, | P, | ND,
ASPK, VALFMT, RHS, RHSFMT, | W

C The output file is now printed
REW ND | CNTL( 5)
20 READ(ICNTL( 5), ' (A80)', END=100) CARD
VRl TE(LP, ' (A80)') CARD

G0 TO 20
100 STOP
END
With the data:
1U JOHN G LEW S P4 COUNTEREXAMPLE WHI CH REQUI RES FI LL I N SPI KES
JGEL009
99
1 9 13 21 27 33 39 44 46 51
124567892389234567894567894567894567
89123898912389
this program produces :
1U JOHN G LEW S P4 COUNTEREXANMPLE WHI CH REQUIRES FILL IN SPIKES JGL009
4 1 3 0 0
PUA 9 9 50 0
(201 4) (201 4)
1 9 13 21 27 33 39 44 46 51
1 2 4 5 6 7 8 9 2 3 8 9 2 3 4 5 6 7 8 9
4 5 6 7 8 9 4 5 6 7 8 9 4 5 6 7 8 9 1 2
3 8 9 8 9 1 2 3 8 9
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