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ABSTRACT

SEISRISK III is a computer program designed to calculate maximum seismic ground-
motion levels that have a specified probability of not being exceeded during fixed time
periods at each of a set of sites uniformly spaced on a two-dimensional grid (Bender
and Perkins, 1987). The program is here adapted for use on IBM PC and compatible
microcomputers using either DOS or 0S/2 operating systems. At least 512 KB of RAM is
required for DOS operation. Instructions for operation are given at the beginning of the
program listing in Appendix A.

INTRODUCTION

Ever since the publication of Bender and Perkins 1987 describing SEISRISK III,
there have been increasing requests in the seismological and engineering communities for
a version of the program adapted for use on microcomputers. Originally, this program
was written for use on a Digital Equipment Corporation VAX 11/780 minicomputer with
the VAX/VMS Operating System. The programming language selected was VAX/VMS
FORTRAN. Since SEISRISK III was written for use by a small group of researchers, little
attention was paid at first to the problems of portability to other types of computers.
More specifially, both memory requirements and language aberations were ignored; who,
after all, would worry about memory needs on a virtual memory machine? Likewise, it is
natural to use every extension to a programming language that eases the programmer’s
job.

Unfortunately, these factors mitigate against being able to make a program portable,
especially to machines of lesser computing power. In particular, personal computers based
on the 8088 or 8086 processor operating under the Disk Operating System have severe
restrictions placed on memory having only a 640 KB address space available.

The purpose of this project was to provide the general user with a version of SEIS-
RISK III that will operate on almost any personal computer in the most efficient way
while at the same time altering the original VAX program as little as possible.

This paper is meant to be a supplement to Bender and Perkins (1987) and will make
references to it without notation. This implies that a copy of Bender and Perkins is
necessary to the understanding of this report.

OPERATING SYSTEMS

Of the many operating systems available to users of personal computers, the two most
popular are the IBM or Micro-Soft Disk Operating System (DOS) and the IBM or Micro-
Soft Operating System/2 (0S/2). The versions given in this paper have been tested on
both 0S/2 and DOS but they ought to work equally well on any system with enough
memory and a FORTRAN compiler. An example is any of the larger capacity Apple



computers. Since the author did not have one readily at hand, it was impossible to make
the appropriate tests.

The version given in Appendix A, requires at least 640 KB of random access memory
(RAM) and a mathematical co-processor for operation under DOS and at least 3 MB of
RAM and a co-processor for operation under 0S/2. Lesser quantities of RAM and the lack
of a co-processor can be accomodated by some simple changes in source code described
in the section on modifications. However, operation with much less than 512 KB RAM
is quite impossible under “native” DOS, ie, DOS loaded alone as opposed to the DOS
“window” in 0S/2. The lack of a co-processor also increases the required memory as well
as increasing running time.

LANGUAGES

The most important factor in determining the portability of any program is that of
the language in which the source code is written. SEISRISK III was originally written in
VAX/VMS FORTRAN as stated earlier. As a language, FORTRAN has been the most
popular for decades with scientists and engineers who do programming. Because of this
and because the earlier versions were written in FORTRAN, this author felt that some
form of FORTRAN was the most portable way to share this program. The question was
just what version of FORTRAN one should use.

The are at least 10 major versions of compilers readily available to the public all
of which use a different set of standards. Fortunately, however, almost all use a ANSI
FORTRAN-77 standard with various extensions. A few use a ANSI FORTRAN-66 stan-
dard also with various extensions. The latter compilers are both few in number and rapidly
becoming obsolete. It was therefore decided that a version of SEISRISK III that adhered
strictly to the ANSI X3.9-1978 FORTRAN-77 standard would be the most portable.

Unfortunately, FORTRAN-77 is so limited that it is difficult for the modern program-
mer to understand easily because it admits only six character names, uses only upper-case
letters, &. FORTRAN-77 also makes for some rather awkward constructions. It was
therefore concluded that another version of SEISRISK III should be created employing
a version of FORTRAN that has those extensions familiar to most scientists currently
engaged in programming.

Finding such a standard is not easy if one attempts to avoid propriatary products that
may have a rather limited distribution. After examining Lahey F77L, IBM Professional
FORTRAN and FORTRAN/2, Ryan-McFarland FORTRAN, and various Micro-Soft com-
pilers, the extensions to FORTRAN given in the IBM System Application Architecture,
1988 (SAA) guidelines are common to all. The SA A guidelines uses only features from the
following list:

1. ANSI X3.9-1978 FORTRAN-77 standard.
2. INTEGER*2 types and type statements.
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10.
. The IMPLICIT NONE statement.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

INTEGER*4 types and type statements.
LOGICAL*1 types and type statements.
LOGICAL*4 types and type statements.
REAL*4 types and type statements.
REAL*8 types and type statements.
COMPLEX*8 types and type statements.
COMPLEX*16 types and type statements.
Type statements with data initialization.

Mixed expressions allowing double precision and complex values.
Format descriptor “Z” for hexadecimal.

Upper/lower case insensitivity.

ISA S61.1 Bit Manipulation Intrinsic functions.

COMPLEX*16 intrinsic functions.

The INCLUDE statement.

Names longer than six characters.

Non-leading underscore characters in names.

Association of character and non-character items in EQUIVALENCE and COMMON state-
ments.

HFIX intrinsic functions.

Note that the DO WHILE and IMPLICIT statements other than IMPLICIT NONE are not

admitted.

Two versions each for 0S/2 and DOS source programs were made, one for the ANSI

FORTRAN 77 standard the other for the SA A standard.

MODIFICATIONS MADE

Extensive alterations from the VAX/VMS version of the program were made. The

most important of them are detailed below.

1.

Interactive prompts and open statements were added to accomodate standard DOS
and 0S/2 file manipulation.

Format statements were altered to conform to the ANSI FORTRAN 77 and SAA
standards. For the most part, this simply amounted to adding commas between
specifier groups (not required in VAX/VMS FORTRAN) and changing the carriage
control characters to provide double spacing and form feeds.

. Calls to subprogram EXIT were replaced by a numbered STOP statements. Note that

a successful program completion has been changed to STOP 7777.



4. The only change required to make SEISRISK III operate in the DOS environment
is to change the dimension of the two ground-motion “accumulator” arrays, RAWBIN
and SMOBIN. This was done with the introduction of a PARAMETER statement setting
MAXAR to 701 rather than a value of 1601 for 0S/2. This means that there are
really only two versions of the source language which with changes in the parameter
statement yield four different executable modules. All versions of the program were
tested successfully on both the test data supplied with the program and with a much
more complicated series of runs.

SEISRISK III, because it was designed to be used by only a few persons, is not very
“user friendly”? No attempt has been made in this distribution of the program to remedy
this situation. It is planned that a future version of SEISRISK will be much easier to use.

DISTRIBUTION

Any scientist or engineer who is interested in obtaining a copy of SEISRISK III for
a microcomputer should write the Books and Open- File Service Section, U.S. Geological
Survey, M. S. 517, Denver Federal Center, Denver, CO 80225. Exceptionally, they may
contact the author by either writing him at the address on page 1 or telephoning him at
(303) 236-1579. The various versions of the program are available either as source code
or as executable modules. DOS users should possess a machine having the full 640 KB
of RAM and an appropriate mathematical co-processor. Although an executable module
can be supplied for computers without a co-processor by special request, the run times are
several times longer than those with one. This also applies to OS/2 users as well. With
less than 640 KB of RAM the site areas must be so small that an inordinate number of
runs are required. All versions are accompanied by a set of test data.
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