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he Birth of a Computer Program
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The Birth of a Computer Program
The Source Code

 Inthe very beginning a Computer Program is pure
Source Code

e Source Code is a set of iInstructions written in a “human
readable” programming language by a Programmer

int sayHello(){
[* Hi, I'm the programmer of this C program
and this is my comment */
printf(* Say Hello to The World.\n”);

}
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The Birth of a Computer Program
The Source Code

e« Source Code contains the Programmer’s “novel
expression of an idea”, like a song, a book, a drawing...

 Copyright is automatically attached to Source Code, as
copyright regulates Intellectual Property in all those
countries part of the WTO (“WTO Agreement on Trade-
Related Aspects of Intellectual Property Rights™)

e Itisright of the Programmer to enforce rules on how the
Source Code should be copied, modified and
distributed
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The Birth of a Computer Program
The Compiler

e The Source Code must be translated into a machine
understandable language

« The Compiler takes the Source Code and performs the
translation

The result of this translation is an Object Code

.C

lcompiler

obj
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The Birth of a Computer Program
The Linker

« The Object file Is given as input to The Linker, that is In
charge of turning it into an “executable”

.C

lcompiler

obj
l linker

exe
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The Birth of a Computer Program
The Linker

e The “executable” part of a computer program can be
(usually it is) distributed without the Source Code.

e Itisright of the Programmer to enforce rules on how the
“executable” should be copied, modified and
distributed

e Rules enforced on Source Code and/or “executable” are
shipped along with the Computer Program in form of a
License.
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The Birth of a Computer Program

The Linker

The Linker usually links together more objects

In our example, the Linker will link the sayHello program
with the C library providing the printf function

When one or more objects are linked together and

turned into a single executable file.

We call this linkage STATIC.

obj

lib

exe
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The Birth of a Computer Program
The Linker

« Modern operating systems provide the chance to link
objects at run time. In such a situation the external
functions code (like the printf one) is not included into
the executable but referenced during sayHello program
execution.

e The Clibrary is called shared, it is loaded in memory by
the o.s. in the very beginning stages for future
references.

This linkage is called DINAMIC.
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Open Source Licensing Copyright
on Software
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Open Source Licensing
Copyright on Software

 As already seen, a Computer Program is both functional
(it does work on a computer) and dynamic (it can
performs functions in an entirely different context).

« As aresult, each program that is created presents two
different types of values: formal purpose (as a
database) and potential source of code, for use in
performing other functions.
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Open Source Licensing
Copyright on Software

 Traditional licensing foresees that, when you open the
plastic wrap of a brand new purchased piece of
software:
— You CANNOT copy the work

— You CANNOT make a “derivative work” based on the work
purchased

— You CANNOT authorize anyone else to do either of these two
things

The elimination of these three restrictions
IS the foundation of Open Source Licensing
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Open Source Licensing
Principles

Open Source Definition (OSD) can be found on the
Open Source Initiative (OSI) web site:

The Open Source Definition must be followed by Open
Source Licenses

There are many Open Source Licenses:
— http://www.opensource.org/licenses
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Open Source Licensing
Principles

1.
Licensees are free to use open source software
for any purpose whatsoever.

An open source license may not interfere in any way with the use of the software by licensees.

Restrictions on use, such as “for research and noncommercial purposes only,” are not allowed in open
source licenses. The phrase free to use is also intended to mean “without any conditions that would impede
use,” such as a requirement for the licensee to report uses to the licensor, or to disclose the means or
manner of internal uses of the software. Note also that the first word, licensees, means that open source
software is only available under the terms of a license to which each licensee must agree.
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Open Source Licensing
Principles

2.
Licensees are free to make copies of open source
software and to distribute them without payment
of royalties to a licensor.

This principle does not mean that a licensor cannot sell open source software. It merely says that a licensee
need not pay the licensor for additional copies he makes himself, even if those copies are distributed to
others. As a practical matter, this open source principle drives the price of mere copies of open source
software toward its marginal cost of production and distribution.
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Open Source Licensing
Principles

3.
Licensees are free to create derivative works
of open source software and to distribute them without
payment of royalties to a licensor.

Quality software is built upon the foundations of earlier software. Many advocates of free and open source
software contend that the requirement for open source licenses to permit the unhindered creation and
distribution of derivative works is essential to meet the goal of the intellectual property laws as stated in the
U.S. Constitution, “to promote the progress of science and the useful arts.” Under this open source principle,
a licensor cannot charge a royalty for the privilege to create and distribute derivative works, or require a
licensee to pay a royalty for copies of a derivative work that are distributed, or impose any restrictions on the
type or character of those derivative works.
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Open Source Licensing
Principles

4.,
Licensees are free to access and use the source
code of open source software.

Source code is written in a human language to instruct a computer how to perform certain functions. Since
the source code must be changed in order to instruct the computer to perform different functions, access to
the source code is essential to make the third open source principle—the freedom to create derivative works
of open source software—a practical reality. Source code is a mean to an end, not the end itself. The
phrase free to access merely requires the licensor to make source code available to licensees upon request
at zero price, not necessarily to distribute the source code to everyone.
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Open Source Licensing
Principles

5.
Licensees are free to combine
open source and other software.

Open source licenses may not impose conditions or restrictions on other software with which the licensed
software is merely combined or distributed. This prevents restrictions regarding what other software can be
placed on computer storage media or in computer memory. Open source is but one of many possible
business and licensing models for software distribution, and customers must be free to select and use those
software alternatives. This open source principle does not mean that licensors cannot impose reciprocal
conditions upon licensees who create and distribute derivative works, for the activity of creating derivative
works is not the same as merely combining software on media or on computers.
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General Purpose License
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General Purpose License
GPL Numbers

« GPL is one of the most widely used Open Source
License.

 70% of Open Source licensed software is GPL

 Linux kernel and the most of the packages that make a
distribution are covered by GPL (Wind River Linux
kernel and packages too, check the Release Note to get
a list of packages and licenses).
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General Purpose License
GPL Copyleft

“2. You may modify your copy or copies of the Program or any portion of it,
thus forming a work based on the Program, and copy and distribute
such modifications or work under the terms of Section 1 above, provided

that you also meet all of these conditions:

b) You must cause any work that you distribute or publish, that in whole or
In part contains or is derived from the Program or any part thereof, to
be licensed as a whole at no charge to all third parties under the terms

of this [GPL] License.
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General Purpose License
GPL Copyleft

« The bargain created by the GPL can be paraphrased
simply as follows: you may have this free software on

condition that any derivative works that you create from
It and distribute must be licensed under the same

license.

« Any Computer Program based on a GPL-covered work
becomes subject to the term of the GPL, requiring the
licensee to publish the Source Code.
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General Purpose License
Derivative Work

 Even if frightening, the fear of infection can be easily overstated.

e The GPL does not use the sentence “any combination”, but the
phrase “contains or is derived from”. This is an old friend of ours,

the “derivative work”.

A “derivative work” is defined in the Copyright Act, 17 USC 101, as a:

“work based upon one or more preexisting works, such as a translation, musical
arrangement, dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any other form in
which a work may be recast, transformed, or adapted. A work consisting of

editorial revisions, annotations, elaborations, or other modifications which, as a

whole, represent an original work of authorship, is a ‘derivative work’.
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General Purpose License
Derivative Work

This means that if a Computer Program does not
modify/contain the original GPL-covered program it is
not creating a derivative work.
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Fearing GPL Infection
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Fearing GPL Infection

« Based on the definition of derivative work, let’s try to
state what can be considered safe and what cannot.

o Let’s keep in mind that a computer program is not only
made of Source Code, but also of an executable.

 In any case, do NOT take the following considerations
as legal advices. Always review your software
architecture with a knowledgeable attorney.
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Fearing GPL Infection
What’s clearly infected

e If you modify the Source Code of a GPL-licensed
computer program to create a new one derivative
work, your new program must go under the GPL.

e If you include the Source Code of a GPL-licensed
computer program into a new one  derivative work,
your new program must go under the GPL.

If your program has to be licensed under the GPL, you
may have to provide the Source Code.
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Fearing GPL Infection
What’s clearly NOT infected

« Mere combination of your non-GPL program with a GPL
one, on the same media (CD/DVD/HD) NO derivative

work.

« Having a GPL program running your non-GPL one
NO derivative work.

« Communication via IPC / APIs between a GPL program
and a non-GPL one  NO derivative work.
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Fearing GPL Infection
Linking

« STATIC linking of a GPL program with a non-GPL one
COULD be considered a derivative work, as the
executable that is created contains a GPL portion in
itself  UNSAFE.

 DINAMIC linking of a GPL program with a non-GPL one
SHOULD NOT be considered a derivative work, as the
GPL program is referenced at runtime, it is not modified
and not included into a single executable  SAFE.
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Fearing GPL Infection
Linux Kernel Modules

 Linux kernel can be customized, adding and removing
features / device drivers

e Kernel features can be

— compiled into the kernel  monolitic approach == STATIC LINK

— compiled as modules, inserted at run time  modular approach
== DINAMIC LINK
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Wind River GPL differentiators
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Wind River GPL differentiators

GPL Is a great opportunity for software developers to
obtain better software, with a better quality in a shorter
time

GPL is leading everyone to the same starting lane:
same software technologies, same performances, same
features.

Wind River has started providing technologies that help
GPL software users to differentiate, in term of
performances / features

These technologies are GPL SAFE
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Wind River GPL differentiators
Real Time Core

e Wind River Real Time Core adds to the Linux Kernel a
Hard Real Time Core.

e This Core is loaded as a kernel module, at runtime, and
IS not GPL.

« The GPL linux kernel is modified to accept
communications with the Real Time Core: these
modifications are released under the GPL.
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Wind River GPL differentiators
Real Time Core

A user can develop Hard Real Time Applications / Drivers

and link them with the Real Time Core, without being
Infected by the GPL  NO Source Code disclosure.
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Wind River GPL differentiators
Real Time Core — Standard Linux

Application Application

C Library

2 to 300MB RAM*

System Call Interface

Process

Kernel

Scheduling Sub-systems
Device
~300K RAM* Drivers
~ Wind River
| . Interrupt Memory
Real-time
Core Management Management

Timer Interrupts Shared Memory

Hardware (x86, PPC, MIPS, ARM)

*Memory footprint varies by project
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Wind River GPL differentiators
Real Time Core — Architecture

________________________________________________________________

Real-time User Space
Real-time Linux Thread Application Application
Thread .
Application

libpsdd.a

_________________________________________________________________

C Library

Real-time System Call Interface
User Space M
API _
| . Regl)-:leme i Proces_s Kernel
Real-time Scheduling Sub-systems
Application Scheduler Device
| A Drivers
Real-time | Real-time an‘atae'r:ggte Interrupt Memory
Driver Timer Management Management Management
A A

] ]
Direct access to Timer Interrupts Shared Memory  Direct access to
hardware hardware

Hardware (x86, PPC, MIPS, ARM)

* Wind River User Space Real-Time available in a future release see roadmap for details
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Wind River GPL differentiators
Real Time Core — GPL awareness

VMWare

Eclipse

Browser

GUI Tools

Command Line Interfaces

X Windows

—

Virtualized RTLinux Kernel (2.6)

Interrupts
—

GPL Linux kernel with RTLinux “hooks”

4 Interrupts®

Hardware
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Wind River GPL differentiators
Interpeak

Wind River is providing Interpeak as a high
performance / low footprint network stack

Interpeak can be an “add on” to our Wind River Linux
Platforms

Interpeak is made of a kernel module, LKM, that is
loaded at runtime and is not GPL

Interpeak LKM replaces the native linux TCP/IP stack
and can be used by native linux application
transparently

Users can modify LKM or write their own network
protocols without being infected by the GPL NO
Source Code disclosure
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Wind River GPL differentiators
Interpeak - Benefits

Proprietary (non-GPL) license
— IPNET is a clean room implementation, not a “derived work”
— IPNET is not statically linked with any GPL-ed code

IPNET under Linux is made of:
— |IPCOM-LKM , Linux Kernel Module
— IPCOM-LAS, Linux Application Service

IPCOM-LKM:
— replaces the native stack in the Linux kernel
— iIs installed at run-time as a Linux load module in ramfs

IPCOM-LAS:

— allows application built against the IPCOM API to become standalone
binaries on Linux
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Wind River GPL differentiators
Interpeak - Architecture

Network Applications T
TCP SUf;ge
P
| psEco | PCO A MCP
v

Socket Handler

IPSEC2

HWCRYPTO
MCRYPTO

IPCOM Kernel

LKM Space

FIREWALL
C

IPNET

Device Handler
v

LKM — Linkable Kernel Module
LAS - Linux Application Service
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Wind River GPL differentiators
Interpeak - Architecture

Network Applications T
Jser
Space
IPCOM-LAS
\ 4
Socket Handler
Proc
FS
Native Kernel
Linux Space
Stack
Device Handler
IPCOM_LKM are not used in this configuration. LKM — Linkable Kernel Module

LAS - Linux Application Service
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Wind River Legal Support

Wind River will:

 Provide legal defense & pay judgments
— Indemnification for code Wind River
both creates and distributes
 Warranty all software in Wind River Linux by
guarantying to
— Repair or Replace the Software or
— Provide a Refund
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