First steps in Scientific Programming

This book was conceived as a quick yet rich guide for anyone
starting to program in (physical) sciences. Through the years, the
author has found out that undergrads, graduate students and post-
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SC I ENTI FI c docs sooner or later face the task of having to do some programming
to help their research. Science and research are at the forefront of
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knowledge, which means that on many occasions there are no
computational tools to deal with the problems faced. Hence, the only
path is to learn how to do it, do it quickly and do it efficiently. In a

/ / high percentage of the cases, young scientists have exposure to one
. / computer language only, barely touching practical subjects. Today's
iBooks L : )
reality is that people in a research environment have to learn to code
for parallel super-machines or even programming for resources on

Patricio F. Ortiz / the Cloud. Most of those systems are base on Unix-derived operating
systems (mostly Linux).

This book covers issues of programming in a generic way, not tied to
any particular language because once people learn the principles of programming, then what language
is used becomes a secondary issue. Concepts which deal with how computers work are covered, like
byte order, and internal representation. And, of course, what tools are at the user's disposal to tackle
from simple to highly complex tasks. Issues particularly useful in the scientific context are covered, like
testing code, performance enhancers, code scalability, debugging, working with remote machines,
working with time, coordinate systems, and tips on data processing.

Patricio F. Ortiz

Patricio Ortiz holds a PhD. in astronomy from the University of Toronto,
Canada. He has a keen interest in programming as a mean to create tools
to help his research when no tools were available. He has taught at the
graduate and undergraduate levels in subjects about astronomy,

/ instrumentation, and applied programming. Throughout his career, Patricio
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has interacted with students at any level as well as post-graduates, helping
him identify the most critical subjects needed by young scientists in the
physical sciences and usually not covered by current literature. He has

{

S C | en tlfl C worked on projects involving automated super-nova detection systems;
; detection of fast moving solar system bodies, including Near-Earth objects
P rog rammin £ and he was involved in the Gaia project (European Space Agency) for nearly
} 1 ten years. Patricio also developed an ontology system used since its
Kln Ie conception by the astronomical community to identify equivalent quantities.
+ Print He also worked on an Earth Observation project, which gave him the
opportunity to work extensively with high-performance computers, leading
Patricio F. Ortiz to his development of an automated task submission system which
significantly decreases the execution time of data reduction of extended
missions.

Patricio now works as a Research Software Engineer at the Department of Automatic Control and
Systems Engineering at the University of Sheffield. He uses C, Fortran, Python, Java and Perl as his main
toolkits, and as a pragmatic person, he uses the language which suits a problem best. Amongst his
interests are: scientific data visualisation as a discovery tool, photography and (human) languages.
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