
fortran 90 95 for scientists and
engineers
Fortran 90/95 for Scientists and Engineers has emerged as a powerful tool in
the computational toolkit of researchers and industry professionals. As a
language deeply entrenched in the history of scientific computing, Fortran
(short for "Formula Translation") has evolved significantly. Fortran 90 and
95 introduced modern programming constructs that not only enhanced the
language's capabilities but also improved its usability for scientists and
engineers. This article delves into the features, advantages, and
applications of Fortran 90/95, providing a comprehensive overview suitable
for professionals in scientific and engineering disciplines.

Historical Context of Fortran

The Fortran language was developed in the 1950s, becoming one of the first
high-level programming languages. Over the decades, various versions have
been released to adapt to the changing needs of scientists and engineers.
Fortran 77 was widely used in the 1980s, but the introduction of Fortran 90
marked a significant paradigm shift in programming practices.

Key Features of Fortran 90

Fortran 90 introduced a variety of features that catered to modern
programming needs:

1. Free Formatting: Unlike Fortran 77, which required fixed-format code,
Fortran 90 allows free-format code, enabling greater flexibility in writing
programs.

2. Modules: The module system facilitates the organization of code into
reusable components, enhancing modularity and promoting code reuse.

3. Array Programming: Fortran 90 supports array operations, allowing for
concise and efficient manipulation of data structures.

4. Dynamic Memory Allocation: This feature permits the creation of data
structures whose size can be determined at runtime, which is particularly
useful for simulations and complex data models.

5. Control Structures: Enhanced logical control structures (such as `WHERE`,
`FORALL`, and `SELECT CASE`) make it easier to write clear and maintainable
code.



Key Features of Fortran 95

Fortran 95 built upon the foundations laid by Fortran 90, adding refinements
and additional functionality:

1. Improved Array Handling: Fortran 95 introduced features like array
pointers and assumed-shape arrays, facilitating more sophisticated data
management.

2. Enhanced Input/Output: The language provides better formatted and
unformatted input/output capabilities, making it easier to read from and
write to various data sources.

3. Support for Object-Oriented Programming: While not as extensive as in some
modern languages, Fortran 95 introduced basic support for object-oriented
programming concepts, including derived types.

4. Legacy Compatibility: Fortran 95 maintained compatibility with Fortran 90,
making it easier for developers to transition to the newer version without
losing existing code.

Advantages of Fortran 90/95

Fortran 90 and 95 offer several advantages that make them particularly
appealing to scientists and engineers:

1. Performance: Fortran is known for its high performance in numerical and
scientific computations. The language is optimized for array operations,
making it suitable for applications in fields such as physics, engineering,
and data analysis.

2. Numerical Accuracy: The language allows for precise numerical
calculations, which is critical in scientific research where accuracy is
paramount.

3. Robust Libraries: A vast array of libraries is available for Fortran,
including those for numerical analysis, linear algebra, and differential
equations, making it easier to implement complex algorithms.

4. Community and Resources: There is a strong community of Fortran users,
with extensive resources available for learning and troubleshooting,
including documentation, forums, and user groups.

5. Interoperability: Fortran can easily interface with other programming
languages, allowing for the integration of legacy code with newer systems and
tools.



Applications of Fortran 90/95 in Science and
Engineering

Fortran 90 and 95 have found applications across various domains, reflecting
their versatility and strength in handling complex computations:

1. Computational Fluid Dynamics (CFD)

Fortran is widely used in CFD simulations to analyze fluid flow and heat
transfer. Its ability to handle complex mathematical models and perform
extensive numerical computations makes it a preferred choice for engineers
and scientists working in aerodynamics, meteorology, and environmental
science.

2. Structural Analysis

In civil and mechanical engineering, Fortran is employed for structural
analysis, allowing engineers to model the behavior of structures under
various loads and conditions. Its robust numerical capabilities facilitate
the simulation of stress, strain, and deformation in materials.

3. Climate Modeling

Fortran plays a crucial role in climate modeling and simulations, where it is
used to create models that predict weather patterns and climate changes. The
language's efficiency in handling large datasets is essential for processing
the vast amounts of data generated in climate research.

4. Computational Biology

In the field of computational biology, Fortran is utilized to model
biological processes and analyze genomic data. Its numerical accuracy and
efficiency make it suitable for applications such as protein folding
simulations and population dynamics modeling.

5. Numerical Methods

Fortran is commonly used to implement numerical methods for solving
mathematical problems, such as differential equations, optimization problems,
and statistical analysis. Its rich set of mathematical libraries allows for



efficient and accurate computations.

Learning Fortran 90/95

For scientists and engineers looking to learn Fortran 90/95, several
resources are available:

1. Textbooks and Online Courses: Numerous textbooks cater to different
learning styles, from introductory to advanced topics in Fortran programming.
Online platforms also offer courses that include hands-on projects and
exercises.

2. Documentation: The official Fortran standards and GNU Fortran
documentation provide comprehensive information on language features, syntax,
and best practices.

3. User Communities: Engaging with Fortran user communities can foster
learning through shared knowledge and experiences. Online forums, mailing
lists, and local user groups are excellent platforms for networking and
support.

4. Example Codes: Studying existing Fortran code can provide insights into
programming practices and techniques. Open-source projects on platforms like
GitHub often include Fortran code that can be analyzed and modified for
educational purposes.

Conclusion

In conclusion, Fortran 90/95 for Scientists and Engineers represents a
powerful and efficient programming language that has stood the test of time.
Its evolution has equipped it with modern programming capabilities while
retaining its core strength in numerical and scientific computing. As the
fields of science and engineering continue to evolve, Fortran remains a
relevant and effective tool for tackling complex problems and advancing
research. For professionals looking to harness the power of Fortran,
investing time in learning and mastering Fortran 90/95 can yield significant
benefits in their computational endeavors.

Frequently Asked Questions

What are the main advantages of using Fortran 90/95



for scientific computing?
Fortran 90/95 offers modern programming features such as array handling,
modular programming, and improved input/output capabilities, making it ideal
for complex numerical computations often required in scientific and
engineering applications.

How does Fortran 90/95 handle array operations
differently compared to previous versions?
Fortran 90/95 introduced array expressions, allowing operations to be
performed on entire arrays without the need for explicit loops. This leads to
more concise code and can enhance performance through optimized array
manipulation.

Can Fortran 90/95 be used for object-oriented
programming?
Yes, Fortran 95 introduced some object-oriented programming features,
including derived types and type-bound procedures, allowing developers to
implement encapsulation and polymorphism, which are useful in complex
scientific simulations.

What are some common libraries available for Fortran
90/95 that scientists and engineers should consider?
Common libraries include LAPACK for linear algebra, BLAS for basic linear
algebra operations, and FFTW for fast Fourier transforms. These libraries
provide optimized routines that can significantly speed up computational
tasks.

Is Fortran 90/95 compatible with modern programming
languages?
Fortran 90/95 can interface with other programming languages like C and C++
through the use of ISO_C_BINDING and other interoperability standards,
allowing for mixed-language programming and the utilization of libraries from
different ecosystems.

What are some best practices for writing efficient
Fortran 90/95 code?
Best practices include using array operations instead of loops when possible,
minimizing the use of global variables, leveraging compiler optimization
flags, and structuring code with modules for better organization and
reusability.



How can scientists and engineers benefit from the
transition from Fortran 77 to Fortran 90/95?
The transition allows for more readable and maintainable code due to better
structure, reduced complexity with enhanced data types, and the ability to
write more efficient algorithms thanks to advanced features like automatic
memory management and array operations.
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