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Motivation & Objectives

à Power system software packages are commercial proprietary products

that require a costly licenses.

à This is accepted as a norm, but , there can be a reliable and costless

alternative: Free and Open Source Software (FOSS).

à FOSS is a well-assessed production and distribution method in other

scienti�c �elds.

à To present the main concepts of FOSS relevant to power system analysis

(particularly for research and education).

à To provide an overview of existing FOSS projects.

à To discuss the future of FOSS for power systems and the activities of the

IEEE Task force on Open Source Software.
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Background

Concepts and De�nitions

à Software may be divided in three categories depending on their

development method: Free Software (FS), Open Source Software (OSS),

and Proprietary Software.

à Proprietary Software: has restrictions for its use, modi�c ation, and more

notably, on copying, distribution, or publishing of unmodi�ed or modi�ed

versions.

à The restrictions are placed by the owners of the software and detailed in

the license agreement.

à The term closed software has been suggested to refer to all this type of

software and avoid the derogatory misunderstanding of other terms in

use.
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Open Source Software (OSS)

à OSS is software that complies with the Open Source De�nition (OSD)

from the Open Source Initiative (OSI).

à OSI de�nes the criteria that a OSS should meet to bear an OSS li cense.

à Users must be free to use the software for any purpose, make copies and

distribute the software without paying to the issuer of the license.

à To create derived works, and to distribute them without paying royalties.

à To view and use the source code, and to use OSS in combination with

other software including proprietary software .

à OSS software can be distributed free of charge or for a fee

à Anyone has to have full access to the source code.
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Free Software (FS)

à A term coined by Richard Stallman.

à FS is software that can be copied and distributed in modi�ed o r

unmodi�ed form without restrictions.

à Restrictions may be used only to ensure that future recipients of the

software can also copy, study, modify and distribute the software. (Main

disagreement with OSS)

à The source code must be available always, and its accompanying license

should state that the copyright holder permits these acts.

à Software should be free “as in speech” so that it can be reviewed and

modi�ed, and not necessarily free “as in beer” or available a t no charge.
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Free and Open Source Software (FOSS)

à Also known as FLOSS (Free/Libre Open Source Software)

à A merger of FS and OSS concepts focusing on their common software

development and distribution characteristics.

à This aggregation ignores subtle, but transcendental philosophical ,

license differences between FS and OSS

à Ignoring these differences, FS and OSS are near synonyms.
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Successful FOSS Projects

à The list of successful FS and OSS projects is impressive.

à The Apache Project, and the Mozilla Project are clear examples.

à The Apache Web server “is the most widely deployed server with 70% of

the 54 million Web Sites queried in the Netcraft data collection” (study by

Netcraft).

à This shows how FOSS can be successful and can produce high quality

software.

à The Mozilla Project supports popular tools such as the Firefox Web

Browser and the Thunderbird email client.

Calgary, July 30, 2009 Background - 5



State of the Art and Future of
OSS for Power Systems

11

Universidad de Castilla-La Mancha, Rensselaer Polytechnic Institute

FOSS and the Power System Analysis Community

à FOSS and Education: The FOSS approach has been successful for

teaching power system analysis.

à FOSS and R&D: PNNL has adopted the OSS approach for the GRIDLAB

simulation software, part of the Gridwise Project. This software

incorporates novel modeling techniques and high-performance

algorithms.

à Oak Ridge National Lab has developed an application that enables the

simulation of hybrid systems. Interdisciplinary research of this kind

(computer networks and power systems) takes full advantage of the

FOSS approach.

à As this type of interdisciplinary studies grow, �exibility will be the key: the

FOSS approach can provide this �exibility.
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à FOSS and the Power Business: the main developers of power system

analysis software have adopted a proprietary development model.

à Scripting and user de�ned modeling features in proprietary software

have often been misinterpreted as an open feature of the software. But

only the software company can make modi�cations to the core s oftware,

they will charge for the end product.

à FOSS development method allows small or big companies to provide

support services of maintaining, modifying, and improving the software.

à A new service market can trigger competition among these companies

and their proprietary counterparts resulting in improved products.

à Power business can take advantage of FOSS in many other areas of their

enterprise (see paper references).
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Software Licensing

à Free Licenses: or “reciprocal”, it's provisions require that on re-licensing

the source code must remain open.

à If you choose to distribute an application you programmed or modi�ed,

you must include the source code.

à Most important license: GPL.

à Open Licenses: do not contain provisions on re-licensing. They allow

derivative works from open source code to be converted into closed

software.

à They are “non-reciprocal”: the primary recipient obtains the source code

but it may not pass it on.

à OSI maintains a list of Open Licenses (BSD and MIT, are examples)
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à Non-Open Source Licenses: classic proprietary licenses. There is no

distinction between source code and binary, because the source code is

not distributed. Re-distribution is prohibited.

à Other Licenses: Qt License, Artistic Licence, Creative Commons . . . etc,

have very unique features.

à Licenses re�ect the terms that the originators decided to im pose on the

users and modi�ers of the work.

à Mostly applied to the applications they where developed for.
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FOSS For Power System Analysis

à Most of these packages are used by university research, and are

maintained by one or few researchers.

à User contribution on software development is limited as most users are

EE students and not experienced programmers.

à Synergies between the different packages are almost absent, the TF on

OSS is looking to change this.

à We summarize the relevant features of some FOSS in the Table below:
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PSAT Simulink Network PSAT GUI
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InterPSS GUI
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Pylon GUI VST GUI

UWPFLOW GUI
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IEEE Task Force on OSS

à Explores the potential for FOSS in the Power & Energy Society

à Previous panels on OSS organized where organized in Montreal 2006,

and Tampa 2007. TF formally initiated activities in Fall '08, with 18

members currently registered.

à Mission: (i) to diffuse the philosophy of FOSS in the power systems

community; and (ii) promote FOSS for the bene�t of the PES ran ging

from pedagogical purposes to commercial-grade applications.

à Web page collects a list of free and/or open source software packages for

power system analysis.

à To better diffuse the FOSS philosophy, the TF is preparing a report on the

state of the art of FOSS for power systems analysis. It will also

summarize the contributions of this panel session on FOSS.
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Future of FOSS for Power System Analysis

à Key points that can make FOSS successful:

Û Education and research takes advantage from FOSS.

Û FOSS reduces costs and improves reliability.

Û FOSS is a business!

à The most dif�cult task:

Û To convince researchers and practitioners to share their knowledge

and code under FOSS.
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Education and research takes advantage from FOSS

à Students accept FOSS ideas with enthusiasm and diffuse them in their

professional career.

à Professors should be motivated to adopt FOSS ideas.
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FOSS reduces costs and improves reliability

à FOSS projects have a large pool of users, providing an invaluable testing

platform.

à Continuous peer-review in the FOSS approach renders better software.
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FOSS is a business!

à Several OSS projects have become important companies.

à InterPSS and OpenDSS are pioneers applying this approach to our area.

à The product is the know-how and the experience of the software

maintainers, not the software itself.
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Conclusions

à FOSS is free, �exible, powerful, didactic and reliable.

à Why not adopting FOSS for power systems?
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Thanks for your attention!

Questions?
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