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,& &ORTRAN V 2ELEASED
Lahey/Fujitsu Fortran v7.1 offers Pentium® 4 optimizations, faster math
libraries, a new WiSK project template, and a number of other performance
improvements.

Pentium® 4 Optimizations
We tested v7.1 Win32 Fortran optimizations on a 2.4 GHz P4 with 512 MB
of PC2100 RAM, running Windows 2000, using Polyhedron’s (www.polyhedron.com) Fortran 90 and 77 benchmarks. Specifying the new switches,
-tp4, -sse2, -zfm, -unroll [limit], and -inline, the Fortran 90
benchmarks ran an average of 15.4% faster and the 77 benchmarks, 4.4%
faster than they did when built with LF Fortran v7.0.
-tp4 generates code optimized for the Intel Pentium® 4 processors and sse2 generates Pentium® 4 SSE2 (Streaming SIMD Extensions 2)
instructions. These instructions reduce the overall number of instructions
required to execute particular program tasks and as a result can contribute
to an overall performance increase.
-unroll [limit] controls the level of loop unrolling. limit specifies
the maximum level of loop expansion. If limit is omitted, the optimizer
will choose an unroll level that minimizes control overhead while also limiting code size expansion. -unroll gives you the ability to determine the
level of loop unrolling that offers the best performance for your
application. We found that on the 90 and 77 benchmarks -unroll (6)
performed best. Another new switch, -o2, implements full unrolling of
nested loops, loop splitting (to promote loop exchange), and array
optimizations. While -o2 improved the performance of some 90 and 77
benchmarks, overall we got better performance with the default, -o1.
-zfm (zero-flush mode) disables trapping of floating-point underflows
that occur during execution of SSE2 instructions and -inline inlines userdefined procedures for faster execution.
These optimizations are available in LF Fortran v7.1 Enterprise,
Professional, and Express.

Bravo Zulu, Fortran for .NET!
by Tim Zeisloft & Frank R. Johnson

Lahey recently helped the Naval
Facilities Engineering Service
Center (NFESC) migrate the
Fortran parts of an explosives
safety application to .NET.
The Department of Defense
Explosives Safety Board and the
Army, Navy, and Air Force Safety
Centers use the application to
calculate distances between
potential explosives sites
and exposed sites. Exposed
sites are buildings, utilities,
roadways, waterways, and other
infrastructure associated with
military installations and their
surrounding communities.
Our overall goal was to find
out how Fortran procedures
would fare in the .NET environment. Specifically, we wanted
to reduce overall execution
time, reduce the effort required
to maintain an ODBC call-level
interface, and preserve NFESC’s
investment in tested and
debugged Fortran code. We also
didn’t want to have to change
the existing Visual Basic user
interface.

Original Code

The Basic Linear Algebra Subprograms (BLAS) and Linear Algebra
Package (LAPACK) are now included with LF Fortran v7.1 Enterprise and
Professional editions. We provide two versions of each of these

The original code consisted of
a Visual Basic 6.0 (VB6) User
Interface, a collection of Data
Access Procedures contained
in three Fortran 95 modules,

(Continued on page 3)
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Faster Math Libraries
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To My Fellow Programmers,
First a disclaimer: I’ve never used an Apple product.
January 20, 2004. I was listening to the NPR program Talk of the Nation; a quote from
Steven Levy, journalist/author, who was being interviewed about the origin of the user
interface, “It was actually pretty hard to write software for the
Macintosh because they [Apple] made it so the software developer
had to jump through hurdles to make it easy for the users to do
what they wanted to do on the computer.”

Lahey Computer Systems, Inc.
775-831-2500
Fax:
775-831-8123
Technical Support:
775-831-2500

First, I have a hard time understanding how anyone could/would
make it “so the software developer had to jump through hurdles;”
second they succeeded (or least those who copied the Apple
paradigm did)!

support2 at lahey.com
Sales:
800-548-4778
775-831-2500
sales at lahey.com

The interview was relevant to me because for the past several
months (when I haven’t been consulting or working on a port), I’ve
been programming a GUI for an educational application I’m
struggling to create – can’t say I’m enthralled with the creatinga-GUI process. As a programmer, I find it difficult to accept the
tradeoff that has been forced upon us, i.e., simplifying (dumbing
down?) how the user interacts with a program versus the time the
programmer has to invest in creating the GUI. Among my pet
peeves:
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Contributing Editor:

How many different ways there are to do the same thing.
Speaking of consulting/porting, Lahey is offering a new service to satisfy the following
problem:
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Your organization has decided to port a program, to do the work
in house, and is concerned how to accomplish the work in an
organized way.
I (until Lahey is overwhelmed with requests for my services) will spend a week at your
site, working with the individual(s) responsible for doing the port to ensure the port will
be successful. During the week we will evolve a modern style for the ported code,
realize procedures that ensure the port will be successful, begin to port the code,
improve code-embedded documentation, and probably (based on my experience with
other ports) begin to find and repair bugs in the code.

Permission to reprint
portions of this publication
is granted with
acknowledgement of
the source.
All trade names and
trademarks are the
property of the respective
manufacturers.
Lahey reserves the

Give us a call, 800-548-4778.
Hope you had a great St. Patrick's Day,

Tom
P.S. When an English instructor saw all the parentheses I use, she suggested I become a
programmer.

right to edit submissions.

LF Fortran v7.1 Released!
(Continued from page 1)

libraries: one built with SSE2 instructions for better
performance on Pentium® 4s and the other without SSE2 instructions for compatibility across Intel
and AMD chips. LF Fortran v7.1 Enterprise and
Professional editions also include SSE2 and non-SSE2
versions of Fujitsu’s Scientific Subroutine Library 2
(SSL2).

New Wi SK Project Template
A new Win32 project template for creating WiSK
(Winteracter Starter Kit) programs is included in
Visual Studio. The new template launches a custom
version of the WiSK Application Wizard. The Wizard
prompts for information about your application
and then generates 1) Fortran source code for the
application, 2) a resource script describing the new
application’s menus and dialogs, 3) a module or
include file defining resource file identifiers, and 4) a
program icon file. WiSK and the new project
template are available in LF Fortran v7.1 Enterprise and
Professional editions.
WiSK is a subset of Winteracter, a user interface and
graphics toolset for Fortran. WiSK comprises various
visual development tools and a substantial subroutine
library.

Performance Improvements
We removed the limit on object ﬁle relocation addresses. You no longer have to use the -split switch to
temporarily break up large programs into smaller ﬁles.
The MATMUL intrinsic is faster. This improvement contributed to a 19.5% increase in the execution speed of
rnﬂow.f90, one of Polyhedron’s F90 benchmark codes.
The new -concc switch allows you to control carriage
control behavior when sending output to the console.
This can make your output appear the same as the
output from your program when compiled with other
vendors’ Fortrans.
The number of source ﬁles that can be processed by
Automake is increased from 200 to 2000. As a result,
the size limit of an LF project in Visual Studio is also
increased from 200 to 2000 ﬁles.

LF Fortran Editions
Four editions of LF Fortran v7.1 are available:
LF Fortran Enterprise v7.1 offers two Fortran language
systems for Windows XP and 2000: 1) a Win32 Fortran
95/90/77 language system that includes a collection of
Win32 development tools and optimized math libraries
and 2) a Fortran for .NET language system that offers
Fortran Windows and Web Forms Designers including

drag-and-drop database-connectivity components.
Both language systems are integrated into the included
Microsoft Visual Studio development environment.
The Enterprise edition costs US$1095.
LF Fortran Professional v7.1 offers the same Win32
Fortran 95/90/77 language system and includes the
same collection of Win32 development tools and
optimized math libraries. Like Enterprise, the Win32
Fortran language system is integrated into the included
Microsoft Visual Studio development environment.
Note that Professional does not include the Fortran for
.NET language system or the Windows and Web Forms
Designers. The Professional edition costs US$795.
LF Fortran Express v7.1 is a command-line Fortran
95/90/77 language system for all versions of Windows
from 98 to Server 2003. The Express edition costs
US$249.
LF Fortran Academic v7.1 is a Fortran for .NET
language system for educational institutions that
participate in Microsoft’s MSDN Academic Alliance
(www.msdnaa.net). The Academic edition costs
US$75.
All LF Fortran v7.1 Single-User Licenses grant you the
right to use LF Fortran v7.1 on two computers, provided you are the only one using the software and only
one copy of the Software is in use at any time.
For more information or to place your order, please
visit www.lahey.com or give us a call at 800-548-4778
or 775-831-2500.

News Briefs
Lahey Consulting Services
From porting code to a new platform to adding
web-based user interfaces, Lahey can accommodate
your organization’s needs to make your program work;
how and where you want it to work. Give us a call at
800-548-4778 or 775-831-2500.

MATFOR 3
MATFOR 3 is now compatible with LF Fortran v7.1 and
available from Lahey Computer Systems. MATFOR 3 is
a set of Fortran 95 dynamic visualization and numerical
libraries. The data visualization procedures allow you
to easily visualize your computing results, perform runtime animations, and even produce movie presentation ﬁles as you execute your program. The numerical
libraries offer a collection of easy-to-use math routines.
MATFOR 3 includes the MATFOR Graphics Viewer and
the MATFOR Data Viewer. MATFOR 3 is based on the
OpenGL, the Visual Tool Kit, and Intel’s Math Kernel
Library.
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Bravo Zulu, Fortran for .NET!
(Continued from page 1)

Calculation Engines in four Fortran 95 modules, and an Interface Layer, written in Fortran, that connected
the VB6 User Interface to both the Data Access Procedures and the Calculation Engines. The VB6 User
Interface worked well, was easy to use, and the NFESC didn’t want to change it, i.e., move it to .NET,
until we learned how the Fortran would hold up in .NET. The Data Access Procedures called third-party
ODBC-interface routines to read data from and write data to the databases that contained explosives and
safety information. Data access was slow and complex; there was room for improvement. The Calculation
Engines were the kernel of the application — they calculated the potential hazards. The engines had been
in existence for a long time and in use on several platforms. They were debugged and reliable. Because
of this, and the likelihood that the engines would continue to be useful, NFESC did not want to make
meaningful changes or even insert non-portable elements into this portion of the code. The final piece,
the Interface Layer, existed to deal with argument limitations associated with Win32 Fortran 95 module
procedures in DLLs. It contained export definitions for the single, mega DLL (that comprised the Data
Access Procedures, Calculation Engines, and Interface Layer), received information from the VB6 UI,
communicated with the Data Access Procedures, and called the Calculation Engines. Interfacing VB6 with
this DLL required defining, in the VB6 code, an interface for the Fortran routines, which in turn, required
knowledge of the underlying structure of Fortran data types. All in all, it was a complex arrangement.
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Rationale for Change
One of the more difficult aspects of mixed-language programming is the reconciliation of variable types that
are either implemented differently on both sides of the mixed-language interface, or only exist on one side, and
need to be synthesized on the other side. One situation where this is especially true is when passing character
variables as arguments. When passing character data, most Fortran implementations expect a hidden, length
argument to be pushed onto the call stack, and the language that calls the Fortran procedure, in this case VB,
has to account for this hidden argument. This can complicate program maintenance, because if a character
variable’s size is changed, additional changes must be made in the mixed-language calling procedure. These
mixed language issues can be simplified greatly by using the COM (Component Object Model) interface rather
than attempting to create a user-defined interface, and by allowing the .NET Framework to handle the conversion
of data types, a process called marshalling. When the .NET Framework String variable type is passed through
a COM interface, the Framework resolves the problems described above. The String variable type is exposed

Bravo Zulu, Fortran for .NET!
to VB6 as a BSTR variable type, and no explicit conversion is required. The String type can easily be converted
to the Fortran CHARACTER type using the Fortran for .NET USTRING intrinsic function. This feature greatly
improves the maintainability of the program as a whole.
Because the COM interface is object-oriented, and native Win32 Fortran implementations do not allow you
to declare and instantiate class objects, it is difficult to use COM interfaces from Win32 Fortrans. When using
Fortran for .NET, however, the creation and use of COM becomes almost trivial due to the support of Fortran
2003 class objects and the built-in COM support provided by the .NET Framework. All procedures to be exposed
through the COM interface must be members of a Fortran class. A COM interface is generated for each public
member when the ClassInterfaceAttribute custom attribute is specified for the class that is to be exposed. After
compilation of the code, the resulting library is registered with COM using the REGASM utility, installed into the
Framework global assembly cache, and is ready for use as a COM object.
Our thinking about the Data Access Procedures was to move from the ODBC interface to an ADO.NET interface.
We saw possibilities for improvement in two areas: simplification of the data access interface and performance
improvements obtained by taking advantage of the efficiencies of ADO.NET. More on this below.

Migrating the Code
In general, by moving the original interface code from a DLL to managed Fortran code packaged as a COM
object, we eliminated interface complications and enhanced maintainability. Because a COM object contains its
own interface, the need for a declared interface in VB6 is eliminated. Microsoft’s Common Language Runtime
(CLR) assumes the task of managing the interface between the Fortran for .NET code and the VB6 User Interface,
and performs conversions of data types as needed. For example, Visual Basic character strings are automatically
converted to the .NET Framework String type. The Fortran code receives the data using a dummy argument of
the String type, and it is then easily converted to the Fortran CHARACTER type for use internally.
Strictly speaking, the need for an interface procedure is not necessary, because procedures that were previously
inaccessible because they were in Fortran 95 modules, can now be expressed as Fortran classes and exposed
through the COM interface. The interface code was retained as a class method, however, so that the original User
Interface code would not have to be extensively rewritten.
We did make small changes to the VB6 User Interface code to move from calling a native DLL to calling a COM
object. These changes mostly involved simplification and elimination. The DLL declaration and interface code
was removed and replaced with a declaration of the COM class instance. The call to the Fortran COM object
was modified to refer to the COM class, and the unnecessary character length arguments were removed from the
argument list. This is all that was required to convert the User Interface from DLL access to COM access.
We decided that a single Fortran class library could perform all needed data access operations. The class would
be structured around specific queries rather than around abstract database operations. A single class would
mean fewer lines of code, avoid duplication of data fields shared by all database operations, and avoid the need
for continual updating of data fields in classes that performed update commands. The class would contain a
collection of high-level operations that would not require the direct manipulation of underlying data. The conversion of code from the three original F95 modules involved two steps: replacing the ODBC interface calls
with ADO.NET interface calls and creating Fortran for .NET class objects from the original module procedures.
Converting the ODBC interface calls to ADO.NET resulted in the elimination of a large number of procedures
from the modules. Seventeen procedures that dealt with opening and closing connections, manipulating
cursors, setting up result characteristics, and binding data were removed and replaced with ADO.NET
OleDbCommand, OleDbDataAdapter, and DataSet class objects. The creation of the Fortran for .NET class
libraries was straightforward. Because class objects were structured to service a specific query, the query string
was permanently embedded into the class. The class retained methods to set the connection string, open and
close connections, execute queries, and to fetch a row of results.
We recompiled the Calculation Engines with Fortran for .NET to maximize compatibility with the other .NET
components. Only minor changes were required, and they mostly consisted of making sure that all the variable
names were spelled using a consistent case. It was also necessary to write a LEN_TRIM function because this
intrinsic wasn’t yet supported by the Fortran for .NET compiler.
(Continued on page 7)
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Q: What is the algorithm used for the RANDOM_NUMBER
function?

A: LF90, LF95 for Windows, and the LF Fortran Win32
Fortran 95 language systems use pseudorandom number
generator technology based on Lehmer’s pure multiplicative
congruential algorithm, as discussed in, “A Study of 64-bit
Multipliers for Lehmer Pseudorandom Number Generators,”
by Iosif G. Dyadkin and Kenneth G. Hamilton. The
article was published in volume 103 of Computer Physics
Communications (Elsevier
B. V., Amsterdam) in 1997.
The LF95 for Linux
RANDOM_NUMBER is
based on the RANU2
function from Fujitsu’s
Scientific Subroutine
Library 2 (SSL2) library.
RANU2 also uses Lehmer’s
congruential algorithm.
See the SSL2 manual at
www.lahey.com/doc.htm
for more information.

Q: Is it possible to export
a module procedure from a
DLL?
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A: It is not possible to
explicitly export a procedure that is in a module.
However, it is possible to export the module itself. The calling procedure can import the module and then USE it in the
same way that any other module can be used. Procedures
in the module can then be called as any other module procedure. The calling procedure has access to both data and
procedures in the module.

The install was unable to find an LF95
compatible version of glibc on this
system.
Do you wish to continue with the LF95
installation? [n]
This error was originally intended to notify users of older
Linux distributions that they don’t have the current (a
compatible) version of glibc on the system. Since the install
was developed, newer
versions of glibc have
been developed and LF95
has been updated to be
compatible with them. So,
if the system on which
LF95 v6.2 is installed has
glibc2.2 or later you should
continue with the installation (answer y ). After
the installation is complete,
update LF95 v6.2 with the
latest patch. As always,
check the README file for
a current list of Linux distributions on which LF95
v6.2 has been tested and
qualified.

Q: I try to run the LF95 Linux v6.2 compiler on Red Hat
Enterprise Linux release 3 and get the following error:
f95: /usr/local/lf9562/bin/../bin
/jwd_fort: SIGSEGV signal received.

Q: I am trying to use the coverage tool, but I am getting a

What’s up?

link error that says it can’t find something called “ncov_block.”
How do I fix this?

A: The problem seems to be caused by a different
memory management scheme used by Red Hat Enterprise
Linux release 3. While a bash login on Red Hat 9 sets the
stack at 8192 bytes and the compiler runs, the stack is set to
10240 bytes on Red Hat Enterprise Linux release 3 and the
compiler produces the error.

A:

This error message is generated when the -cover
option is specified on the compile command but not the
link command. It must be on both commands, which it
normally is, and it’s transparent to the user. However, there
was a bug in LF95 in which the automake.fig file incorrectly
used -cover only on the compiler command line. This
has been fixed. If you are encountering this problem when
using Automake, download the latest patch for your version
of the compiler.

Q: When I install LF95 Linux v6.2 I’m told that a compatible
version of glibc is not on the system. Should I proceed with the
install?

A workaround is to increase the stack limit using ulimit.
To see the current stack size, enter the following command
at the prompt:

ulimit -s
Change the stack size by entering the following:

ulimit -s unlimited

A:

When LF95 Linux v6.2 is installed on newer Linux
distributions the following error message may be displayed.

LF95 v6.2 has been tested for
compatibility with glibc2.2. Results are
not guaranteed when used with other
versions of the runtime libraries.

Verify that the size was changed by entering the
ulimit -s command again.
From time to time, check the “Known Issues” at
www.laheyforum.com for updates to the workaround.

Bravo Zulu, Fortran for .NET!
(Continued from page 5)

6" 5)

#/)NTERFACE

-ODIFIED )NTERFACE ,AYER &ORTRAN FOR .%4 #LASS ,IBRARY

!$/.%4
)NTERFACE

$ATA !CCESS 0ROCEDURES
&ORTRAN FOR .%4
#LASS ,IBRARY

$O$ #ALCULATION %NGINE
!RMY #ALCULATION %NGINE
!IR &ORCE #ALCULATION %NGINE

$ATA 3OURCE

.AVY #ALCULATION %NGINE

&ORTRAN FOR .%4 !SSEMBLY

7

-ODIFIED %XPLOSIVES 3AFETY !PPLICATION

Conclusion
For testing, the NFESC provided Lahey with data from
ADO.NET/.NET
a fictitious military installation and an accidental exploODBC/Win32
Managed Code
sion. Using the test data, the modified application ran
Execution Time
Execution Time
about six times faster than the original. The results in
Calculation Engine (seconds)
(seconds)
the following table are the average of 5 runs. The speed
Army
1.289
0.182
increase is attributed to the economies provided by the
Navy
1.264
0.188
ADO.NET interface, because a significant portion of the
Air Force
1.193
0.182
execution time is spent in the Data Access Procedures
performing database queries and updates. Packaging the DoD
1.312
0.186
application as a COM object together with the modified
Interface Layer introduced the required flexibility, i.e.,
we could still use the VB6 User Interface. The entire assembly can be used by any .NET-compatible language,
any language that supports COM interoperability, or even by a web page interface. We preserved Calculation
Engines by simply rebuilding the modules with Fortran for .NET. We have to say that Fortran combined with
Microsoft’s .NET Framework offered a comprehensive way to solve a complex programming problem. In this
project, the Lahey/Fujitsu Fortran for .NET language system provided access to ADO.NET and COM by incorporating Fortran for .NET language features. The basic Fortran code remained untouched, while application speed
was significantly increased. Well done, Fortran for .NET!
__________________
Frank is a civil engineer at the NFESC in Port Hueneme, California. He can be reached at frank.r.johnson
Lahey Computer Systems, Inc. He can be reached at support2 at lahey.com.

at navy.mil.

Tim is a developer at
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Your source for the latest news from Lahey.
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Lahey Product Information
Comprehensive information on all products is available at www.lahey.com.
Language Systems
 LF Fortran Enterprise v7.1 US$1,095
 LF Fortran Professional v7.1 US$795
 LF Fortran Express v7.1 US$249
 LF Fortran Academic v7.1 US$75
 LF95 Linux PRO v6.2 US$695
 LF95 Linux Express v6.2 US$249
Classic Language Systems
 LF95 Windows PRO v5.7 US$795
 LF90 v4.5 US$895
 Essential LF90 v4.0 US$195
Productivity Tools
 Winteracter US$765
 plusFORT Full Kit US$995
 plusFORT Starter Kit US$595
 GINO US$900
 GINOMENU US$600
 GINOMENU Studio Add-on US$600
 GINO Bundle US$2,100
 GINOMENU Bundle US$900
 GINO Super Bundle US$2,995
 CALGINO US$300
 GINO .NET US$600
 GINO .NET Bundle US$995
 Essential Fortran 90 & 95 Text Book US$45
 f90SQL US$249
 f90VB US$299
Updates/Upgrades
 LF Fortran Enterprise v7.1 Update
from LF Enterprise v7.0 US$195
from LF Professional v7.0 and LF Developer v7.0 US$495

Updates/Upgrades (continued)
 LF Fortran Enterprise v7.1 Competitive Upgrade US$895
 LF Fortran Professional v7.1 Update
from LF Professional v7.0 US$195
 LF Fortran Professional v7.1 Competitive Upgrade US$695
 LF Express v7.1 Update
from LF95 Express v5.x US$149
 LF95 Linux PRO v6.2 Update
from LF95 Linux PRO v6.1 US$195
from LF95 Linux Express v6.1 US$595
 LF95 Linux Express v6.2 Update
from LF95 Linux Express v6.1 US$149
 Essential LF90 v4.0 Update
from any previous version of Essential LF90 US$59
Please call for prices on other updates.
Lahey offers competitive, floating, and site-license pricing.
Educational discounts are available.
Prices do not include shipping and handling.
Call today with your order and questions.
800-548-4778 or 775-831-2500 / Fax: 775-831-8123 / sales at lahey.com
Buy online at www.lahey.com!
Customer Satisfaction Guaranteed
Same-day shipping on most orders. 30-day money-back guarantee.
All prices in U.S. dollars.
Help us end waste. Let us know if your change your address, receive duplicate copies
of Fortran SOURCE, or would like to be removed from our mailing list. Call us toll-free
at 800-548-4778 or send us e-mail at sales at lahey.com. Thank you.
Privacy Statement
Lahey never has and never will divulge information about you.

