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ACRONYMS 

HSLV2: Hot Spot Locator Version 2 

API: Application Programming Interface 

OS: Operating System 

IHM: Interaction Human-Machine 

IDE: Integrated Development Environment 

MFC: Microsoft Foundation Class 

GUI: Graphical user interface 

GNU: Gnu's Not UNIX 

GCC: GNU Compiler Collection 

LGPL: Lesser General Public License 

EPL: Eclipse Public License 

OSAL: Operating System Abstraction Layer 

NSPR: Netscape Portable Runtime 

POSIX: Portable Operating System Interface (X inherits from UNIX) 

SVID: System V Interface Definition 

BSD: Berkeley Software Distribution 

 

 

 

DEFINITION 

Porting: It’s the process of adapting software so that an executable program can be created for a computing environment 

that is different from the one for which it was originally designed. 

Cross-platform: It’s a term used to refer to computer software that are implemented and inter-operate on multiple 

computer platforms (also known as multi-platform). 
Smoke testing: It’s a preliminary to further testing, which should reveal simple failures severe enough to reject a 

prospective software release. 
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1 ABSTRACT 

This document is an analyze about software portability on the platform Windows, Mac OS X and Linux. This 

analyze is only the starting point for a complete study about the migration of a non-portable application to a 

multi-platform environment. 

It was written during the internship of Jonathan Courtois dealing with the porting of HSLV2. 

A first part will study the different possibility for a cross-platform development about the language, the GUI, 

the IDE and the compilation tool. The second part is some good rules to follow when a developer begin a new 

cross-platform project. The third part will show problems developer can face when they try to carry an 

application on different platforms and we will try to answer some of them. A code guidelines presents, in the 

last part, some tips to make or avoid when you are developing in a multi-platform project. 
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with Xcode 
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15/09/2003 

[14]  Qt Script Debugger Manual http://doc.trolltech.com/4.5/qtscriptdebugger-
manual.html 

24/06/2009 
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ISBN-13: 978-0321334879 02/06/2005 

[16]  The C++ Programming Language ISBN-13: 978-0201700732 11/02/2000 

3 STUDY ABOUT CROSS-PLATFORM DEVELOPMENT 

This part is a study about the various solutions envisaged when you start the development of a new cross-

platform project or when you need to migrate software on a multi-platform environment. 

It will approach the problems about the choice of the programming language, the development environment, 

the graphic framework and the compilation tools for multi-platform. 

 

http://www.qtsoftware.com/
http://www.langpop.com/
https://developer.mozilla.org/%0ben/C___Portability_Guide
https://developer.mozilla.org/%0ben/C___Portability_Guide
http://nsis.sourceforge.net/Docs/
http://guides.macrumors.com/Disk_image
http://www.knosof.co.uk/posix.html
http://www.sco.com/developers/devspecs/
http://docs.sun.com/app/docs/doc/802-1953/6i5uv2sj5?a=view
http://docs.sun.com/app/docs/doc/802-1953/6i5uv2sj5?a=view
http://www.bsd.org/
http://www.mozilla.org/projects/nspr/
http://www.boost.org/
https://developer.mozilla.org/En/XUL
http://developer.apple.com/qa/%0bqa2001/qa1305.html
http://developer.apple.com/qa/%0bqa2001/qa1305.html
http://doc.trolltech.com/4.5/qtscriptdebugger-manual.html
http://doc.trolltech.com/4.5/qtscriptdebugger-manual.html
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3.1 Programming language 

A programming language is a machine-readable artificial language designed to express computations that can 

be performed by your computer. There is many type of programming language, but here we will focus only on 

the major languages actually used in company for developing a rich client. All compiled languages described 

here need a compiler to generate a binary file and be executing as a software program.  

I will also present Python, a scripting language which is a good alternative for multi-platform. The Figure 1 

shows the popularity of these various programming languages [2]. 

 
Figure 1 : Programming Language Popularity 

3.1.1 C/C++ 

C++ is a multi-paradigm language which adds to the C some features like classes, virtual functions, operator 

overloading, multiple inheritance, templates, and exception handling. Most C code can easily be made to 

compile correctly in C++, but there are a few differences that cause some valid C code to be invalid in C++. 

The couple C/C++ is widely used in the software industry. 

Version ISO/IEC C++ 2003 / Free 

3.1.2 C# 

C# is a multi-paradigm programming language that encompasses functional, imperative, generic, object-

oriented, and component-oriented programming disciplines. It was developed by Microsoft as part of the .NET 

initiative and later was standardized. C# is one of the programming languages designed for the Common 

Language Infrastructure (CLI). Some projects like DotGNU Portable.NET and Dot Net Anywhere allow 

developers to compile their C# code on multi-platform. 

Version 3 / Microsoft License 

3.1.3 Java 

Java is the core component of Sun Microsystems' Java platform. The language derives much of its syntax from 

C and C++ but has a simpler object model and fewer low-level facilities. Java applications are typically 

compiled to bytecode that can run on any Java virtual machine (JVM) regardless of computer architecture. One 

characteristic of Java is portability thanks to the Java platform which runs similarly code on any supported 

hardware/operating-system platform. 

Version 1.6.0 / GPL 

3.1.4 Visual Basic (.NET) 

Visual Basic (VB) is a programming language from Microsoft considered a relatively easy to learn and use 

because of its graphical development features and BASIC heritage. It was derived from BASIC and enables the 

rapid application development (RAD) of graphical user interface (GUI) applications, access to databases using 

Data Access Objects, Remote Data Objects, or ActiveX Data Objects, and creation of ActiveX controls and 

objects. Programs written in Visual Basic can also use the Windows API, but doing so requires external 

function declarations. Microsoft's extended support ended in March 2008 and the designated successor was 

Visual Basic .NET (now known simply as Visual Basic). Like C#, VB.NET is cross-platform thanks to the 

Mono project. 

Version 6 / Microsoft License 



SII  R9-1398-6201-0.02-PortabilityAnalysis - JCO page : 8 / 25 

3.1.5 Python 

Python is a general-purpose high-level programming language. Its design philosophy emphasizes code 

readability. Python claims to have a very clear syntax, and its standard library is large and comprehensive. It 

supports multiple programming paradigms and features a fully dynamic type system and automatic memory 

management. Python is used as a scripting language. The language has an open, community-based 

development model managed by the non-profit Python Software Foundation. 

Version 3.0.1 / Python Software Foundation License 

 

3.1.6 Comparison 

Language Paradigms Standardized License Windows Mac OS Linux

C/C++ imperative, object-oriented, generic ANSI/ISO Free

C#

imperative, object-oriented, functional, 

generic, reflective ECMA, ISO Microsoft

Java imperative, object-oriented, generic, reflective GNU GPL

VB.NET component-oriented, event-driven Microsft

Python

imperative, object-oriented, functional, aspect-

oriented, reflective Python SF
 

This comparison show C/C++, Java and Python as cross-platform language and the possibility for C# and 

VB.NET to be compile with GNU project on Linux and Max OS. However, C# and VB.NET are still under 

Microsoft license. All these languages are object-oriented which is widely used by developers. 

The choice is not easy to make and usually depend of the project team and their experiences. C/C++ and Java are 

mostly use for the development of software with a small preference for Java and its universal binary (.jar) thanks 

to the Java platform which doesn’t exist in C/C++. 

3.2 Graphical user interface 

A graphical user interface (GUI) is a type of user interface which allows people to interact with their 

computers. A GUI offers graphical icons, and visual indicators, as opposed to text-based interfaces, typed 

command labels or text navigation to fully represent the information and actions available to a user. In some 

case, a complete framework is associated like in Qt. The Figure 2 represents the distribution of the different 

GUI between C/C++ and Java. 

 

3.2.1 GDI/GDI+ 

GDI (Graphics Device Interface) is a powerful API realize by Microsoft and a core operating system 

component that is responsible for representing graphical objects and transmitting them to output devices such 

as monitors and printers. GDI was created for the Windows systems previous to Windows XP, GDI +, based 

on C ++, is the natural successor. GDI+ use hardware acceleration by interacting directly with the graphics 

device and provide good performance for rendering. Generally, GDI or GDI + is used together with the MFC 

or the Winforms and its use is reserved for the platform Windows. 

Figure 2 : GUI distribution between C/C++ and Java 



SII  R9-1398-6201-0.02-PortabilityAnalysis - JCO page : 9 / 25 

3.2.2 AWT, SWT, Swing 

These three libraries are the choice offers for Java developers who want realize an IHM. First, AWT is the 

oldest graphic API because it comes for the early versions of Java. The advantage is that AWT is recognized 

by a large number of systems or tools.  

Swing is the improvement of AWT which allows to win in performances (Swing is more optimized), both 

syntaxes are nevertheless very close.  There is practically no advantage to use AWT rather than Swing.  

SWT is a toolkit open-source introduced by IBM. It has a speed of execution superior to Swing because it does 

not implement all the features. SWT presents nevertheless several inconveniences. First of all, the community 

using it is restricted and the documentation less supplied with regard to its competitors. On the other hand, the 

number of widgets is limited and the management of the resources is binding. 

3.2.3 wxWidgets 

wxWidgets was originally implemented as a layer above an X Window System toolkit named XView and 

above the Microsoft Foundation Classes (MFC) toolkit on the Windows platform. Although neither of these 

toolkits is used by wxWidgets in its current form, much of the legacy of MFC is evident in the design of both 

the wxWidgets API and its event system, which makes learning to use wxWidgets somewhat easier for 

programmers that have prior experience with MFC. 

Version 2.8.10 / wxWindows Library Licence 

3.2.4 Qt 

Qt is a cross-platform application development framework. Qt uses C++ with several non-standard extensions 

implemented by an additional pre-processor that generates standard C++ code before compilation. Qt can also 

be used in several other programming languages; via language bindings. 

Version 4.5 / LGPL 

3.2.5 GTK, GTK+, GTKmm 

GTK (The GIMP Toolkit) is one of the most popular toolkits for the X Window System, along with Qt. GTK+ 

was initially created for the GNU Image Manipulation Program (GIMP), a raster graphics editor, in 1997. Its 

programming language is C but there are some bindings for other languages. GTKmm (GTK--) is one of these 

bindings for C++. 

Version 2.16.1 / LGPL (GNU Project) 

3.2.6 FLTK 

FLTK (Fast Light Toolkit) uses a more lightweight design and restricts itself to GUI functionality, compare to 

libraries like Qt and wxWidgets. Because of this, the library is very small and is usually statically linkded. It 

also avoids complicated macros and separate code preprocessors, and does not use the following advanced 

C++ features: templates, exceptions, RTTI or namespaces. FLTK offers fewer widgets than most GUI toolkits 

and, because of its use of non-native widgets, does not have native look-and-feel on any platform. 

Version 1.1.9 / LGPL 

3.2.7 Comparison 

GUI Performances 2D Fonctionnality 2D Documentation C/C++ Java License Windows Mac OS Linux Static size

GDI+ Commercial N/A

AWT LGPL N/A

Swing LGPL N/A

SWT EPL N/A

wxWidgets wxWindows 1200ko

Qt LGPL 4264ko

GTK+ LGPL N/A

FLTK LGPL 200ko

 

The choice of the GUI will depend on the programming language used.  

If you are using C/C++, the best solutions are GTK+ and Qt. They are both very interesting but Qt is known to 

have a better IHM and the GUI is part of a complete framework. The last version using cocoa in Mac OS made it 

a very good cross-platform solution. wxWidget is also a very good GUI and can be chosen for developing a C++ 

software. 
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If you are using Java, the best solutions are Swing and Qt with the bridge call Qtjambi. The functionalities offers 

by the Qt framework are more interesting by the Swing one. 

3.3 Development environment 

An integrated development environment (IDE) is a software application that provides comprehensive facilities 

to computer programmers for software development. An IDE normally consists of a: 

 Source code editor 

 Compiler and/or interpreter 

 Build automation tools 

 Debugger 

There are several IDE, some are multi-platform and others are native to their operating system. The Figure 3 

shows the repartition of the IDE we will present to you by the platform where they can be run. 

 
Figure 3 : IDE repartition between platforms 

3.3.1 Visual Studio 

Visual Studio can be used to develop console and graphical user interface applications along with Windows 

Forms applications. It includes a code editor supporting IntelliSense as well as code refactoring. The integrated 

debugger works both as a source-level debugger and a machine-level debugger. Built-in languages include 

C/C++, VB.NET, C# and J#. Visual Studio use is own compiler and a plug-in can be use to integrate Qt tools 

directly on it. 

Version 2008 SP1 / Microsoft EULA 

3.3.2 Eclipse 

Eclipse is a multi-language software development platform comprising an IDE and a plug-in system to extend 

it. It is written primarily in Java and can be used to develop applications in Java and, by means of the various 

plug-ins, in other languages as well, including C/ C++, Python, PHP and others. 

Users can extend its capabilities by installing plug-ins written for the Eclipse software framework, such as 

development toolkits for other programming languages, and can write and contribute their own plug-in 

modules. 

Version 3.4.2 / Eclipse Public License 

3.3.3 Netbeans 

NetBeans refers to both a platform for the development of applications for the network (using Java, C/ C++ 

and others), and an integrated development environment (IDE) developed using the NetBeans Platform. 

The NetBeans Platform allows applications to be developed from a set of modular software components called 

modules. A module is a Java archive file that contains Java classes written to interact with the NetBeans Open 

APIs and a manifest file that identifies it as a module. Applications built on modules can be extended by 

adding new modules. Since modules can be developed independently, applications based on the NetBeans 

platform can be extended by third party developers. 

Version 6.5.1 / CDDL 
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3.3.4 Xcode 

Xcode is a suite of tools for developing software on Mac OS X. The main application of the suite is the IDE, 

also named Xcode. The Xcode suite also includes most of Apple's developer documentation, and Interface 

Builder, an application used to construct graphical interfaces. 

The Xcode suite includes a modified version of GCC, and supports C, C++, Java, Python and others 

programming languages with a variety of programming models, including but not limited to Cocoa, Carbon, 

and Java. The Xcode suite uses GDB as the back-end for its debugger. 

Version 3.1.3 / Apple License 

3.3.5 QtCreator 

Qt Creator is a cross-platform C++ IDE which is part of the Qt SDK. It includes a visual debugger and an 

integrated GUI layout and forms designer. The editor's features include syntax highlighting and 

autocompletion. Qt Creator uses the C++ compiler from the GNU Compiler Collection. QtCreator is a new 

environment released in is first version at the begin of 2009. 

Version 1.1.1 / GPL 

3.3.6 KDevelop 

KDevelop is a free software integrated development environment for the KDE desktop environment for Unix-

like computer operating systems. KDevelop does not include a compiler; instead, it uses an external compiler 

such as gcc to produce executable code. 

Version 3.5.4 / GPL 

3.3.7 Comparison 

IDE C++ Compilers Debbuger Profiler GUI Builder License Windows Mac OS Linux

Visual Studio Visual compiler Proprietary (Microsoft)

Eclipse Unknow EPL

Netbeans None CDDL

Xcode GCC Freeware (Apple)

QtCreator GCC GPL/Proprietary (Nokia)

Kdevelop None GPL

 

At this point, you have two choices. The first one is to select a multi-platform IDE like Eclipse, Netbeans or 

QtCreator. And the second choice is to develop your application through a native IDE in your preferred 

platform like Visual Studio or Xcode and use after a compilation tools which make your binary in each OS. 

The first choice will allow you to compile the code in the three platforms (after the IDE installation on each of 

them) but also to debug and profile the code easily through yours IDE on the different system. First of all, it 

could be an advantage to test your code and your application in the different platforms but you could quickly 

be faced with unknown error because your code is compiler dependent. Indeed, each compiler has their own 

rules and they can generate some problems (memory, allocation or others) on one of the different platform. 

These problems can occurs not during the development but after some times and be difficult to solve. 

Using the second choice, you can easily develop on a native compiler in your prefer system and used a 

compilation tools to compile your code in each platform. The various compilers used here will show you 

different errors and warning, and by correct them you will obtain a code more portable. This option creates 

debug problem which can be solved by reading the section 5.7. 

Note: In my opinion, if your team used to develop in a native compiler, don’t change their practice, it will be 

rewarding if all errors and warnings are corrected in each platform. Else, they can choose a cross-platform 

IDE which are very performing and owns many plug-ins extensions for a better development environment. You 

could also use different compilers and correct all errors and warnings encountered. 

3.4 Compilation tools 

A compilation tool is a cross-platform system for build automation that’s mean scripting or automating a 

compiling computer source code into binary code. This tool is very important for C/C++ developers because 

binaries codes are all different on each platform (Windows, Mac OS and Linux). It’s also very useful for 

scripting the compilation and often executes it to guaranty a compilable code all the time. In reality, these tools 

don’t make the compilation directly but will create project which will be compilate after.  The Figure 4 shows 

the build automation working in a software development. 
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Figure 4 : Using a compilation tool 

3.4.1 Cmake 

Cmake allow cross-compilation for the programming language C, C++, Fortran and Java on Windows 

(95/98/NT/2000/XP/Vista), Mac OS X and Linux (also other POSIX systems). It use configuration files are 

CMake scripts, which use a programming language specialized to software builds. Cmake contains a support 

for parallel builds. 

It doesn’t directly build the final software, but instead generates standard build files (makefiles on UNIX and 

projects/workspaces in Windows Visual C++ or Eclipse) which are used in the standard way, allowing an 

easier approach for developers familiar with a particular development environment. 

Version 2.6.4 / BSD License 

3.4.2 GNU Automake 

Automake is made by the Free Software Foundation as one of GNU programs, and is part of the GNU build 

system. The makefiles produced follow the GNU Coding Standards. It is written in the Perl programming 

language and must be used with GNU autoconf.  

Automake aims to allow the programmer to write a makefile in a higher-level language in a very easy way. He 

just needs to give the name of the program, the source file and command-line options for the compiler and the 

linker. 

Version 1.11 / GPL 

3.4.3 SCons 

SCons use Python configuration files, which mean that user-written builds have access to a complete general-

purpose programming language. 

Version 1.2.0 / MIT License 

3.4.4 Ant 

Ant is implemented using the Java language, requires the Java platform, and is best suited to building Java 

projects. Ant uses XML to describe the build process and its dependencies. Ant is an Apache project. 

Version 1.7.1 / Apache License 2.0 
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3.4.5 Maven 

Maven is a software tool for Java project management like Ant. Maven uses a construct known as a Project 

Object Model (POM) to describe the software project being built, its dependencies on other external modules 

and components, and the build order. A key feature of Maven is that it is network-ready. Maven can 

dynamically download Java libraries and Maven plug-ins from one or more repositories. 

Version 2.1.0 / Apache License 2.0 

3.4.6 qmake 

qmake has been created by Trolltech, and is distributed along with the Qt toolkit. qmake automates the 

generation of Makefiles so that only a few lines of information are needed to create each Makefile. qmake can 

be used for any software project, whether it is written in Qt or not. 

Version 4.5 (Qt toolkit) / LGPL 

3.4.7 Comparison 

Compilation tools Java C++ License Windows Mac OS Linux

Cmake BSD

GNU Automake GPL

Scons MIT

Ant Apache

Maven Apache

qmake LGPL
 

The choice of the compilation tool will also depend of the programming language we will choose. 

For a C/C++ development, it will be better to choose Cmake, Automake or qmake if you are only using the Qt 

framework, and in the other hand, for a Java development, it will be preferable to use Ant or Maven. They all use a free 

license and have more or less the same functionality. 

4 A CROSS-PLATFORM PROJECT 

If you are starting a new cross-platform project, this part will explain to you all the things we must think. It 

could be very interesting to read that part in addition to the chapter 5 if you are working on a porting project. 

4.1 Define the same priority for each platform 

Although the market and revenue stream is stronger on one of the three platforms you plan to support 

(Windows), the decision is made to devote all the engineering resources to that one platform, and port to the 

others after that first platform has shipped and a revenue stream has been generated. That is not in the best 

interest of your project, or your users, to treat Mac OS X, Linux as second citizens. To do cross-platform 

software well, parity, both in terms of functionality and quality, must be fully met on all the supported 

platforms, at all phases of the product’s development and release. By giving the same priority for each 

platform, you will result in much better software, a much smoother project, and in the end, much happier end 

users. 

For a cross-platform project to be successful, you must ensure that it is designed in such a way that each 

platform is supported equally in terms of feature parity. Basically, only those features that can truly be 

implemented in a cross-platform fashion should be allowed into a product’s feature set. 

It is necessary for developers on a cross-platform project to build the source code, and smoke test it, on all 

three platforms. The idea behind all this activity was to keep the project moving forward on all platforms, with 

all features appearing at about the same time, all with the same level of quality. 

That said, there are times when parity cannot be achieved exactly in some area critical to the structure of an 

application. For example, MS Windows, Mac OS X, and Linux all have different standards for the content, 

placement, and layout of their menu bars (Figure 5). Dealing with these differences is unavoidable; you simply 

can’t remove menu bars from your application because of platform differences.  
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Figure 5 : Illustration of the different menu bars standards (Mac OS X and Windows) 

4.2 The most common code 

Functionality common to all platforms should be factored so that it is not duplicated within platform-specific 

sources, and it should be built, tested, and deployed on all platforms throughout the lifetime of the product.  

4.2.1 Abstraction Layer 

When code cannot be shared, it should be hidden behind abstractions that provide a unified API. It is important 

to consider each of the platforms early in the design and implementation process, which in turn helps to raise 

portability issues as early as possible. It is the use of an operating system abstraction layer (OSAL) that often 

makes code sharing across platforms possible. The Figure 6 shows the implementation of an Abstraction 

Layer. 

 
Figure 6 : Operating System Abstraction Layer implementation 

 

4.2.2 Factory design pattern 

Various design patterns can be applied to implement an abstraction layer; the factory design pattern is perhaps 

the most useful of these. With a factory, you code an interface class that abstracts the functionality that you 

want to expose, and then provide concrete implementations that implement the functionality for each of the 

supported platforms. At compile time, or at runtime, you then decide which concrete implementation is 

applicable, based on the platform, you instantiate that concrete implementation, and then you glue it somehow 

to the interface class. The Figure 7 shows the working of abstract factory pattern. 
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Figure 7 : Working of abstract factory pattern 

4.2.3 Organizing the Project in SVN 

After using a factory design, it is important to organize your project in a Subversion (SVN) repository, and 

design Makefiles, both in an effort to support a factory-based architecture. There are many ways to organize 

your repository, I will present here one architecture, but you could use a different one. 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Building your software on all platforms 

Building your software on all platforms will helps you to ensure that each of the operating system you support 

moves forward at the same place during the project timeline, helps to identify portability problems in the 

codebase, and ensures that developers who chose to work on a platform other than your primary platform are 

not blocked by a codebase that does not build and execute cleanly everywhere. 

4.3.1 Use different compiler 

When you are developing a cross-platform application, it is very important to compile your source code in 

different compile (see section 3.3). The main reasons are the following ones: 

 It helps you to avoid the use of compiler-specific features, flags, and macros. 

 It minimizes the impact of various interpretations of C/C++ standards, and helps you avoid using 

unproven language features. 

 Each compiler will produce different sets of warnings and errors, which makes development easier, and 

strengthens the code that you write. 

 Different compilers generate different code, which can illuminate problems you might otherwise not 

detect. 

lib 

    lib1 

        mac 

            debug 

            release 

        win 

            debug 

            release 

        linux 

            debug 

            release 

    include 

    lib2 

        … 

src 

    component1 

        src 

            mac 

            win 

            linux 

        inc 

    component2 

        … 

main 
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But, when you are developing your software, it could be a problem because some compilers do not respect the 

standard about C++, and you will need to make some tricks to obtain a compilable code. 

4.3.2 Use the best native compiler on each platform 

When it comes to choosing a compiler for a cross-platform project, it is usually best to select whatever 

compiler and linker has the best native support for the given platform. On Windows, this typically means using 

Visual C++, and GNU g++ on Mac OS X and Linux.  

4.3.3 Use native IDE on each platform 

You will certainly use a compilation tool as Cmake or Automake for build automatically your code in the 

different platforms (see section 3.4) but it could be very useful when builds errors occurred to use an IDE for 

source code editing and debugging. For debugging source code  from a different platform than the one you 

use for development, choose the native IDE of that OS. That’s mean Visual Studio on Windows, Code Warrior 

or Xcode on Mac OS and Eclipse or Komodo on Linux. But for that, there are some guidelines that need to be 

followed:  

 It is important to standardize a project on the use of tabs and line endings so that the formatting the 

programmer intended is reproduced faithfully, regardless of the editor one uses 

 Ensure that lines of text end with newlines. On Linux and Mac OS X, this is the default. Visual Studio 

also uses this as a default, but not all editors do. If you are installing Cygwin on Windows, make sure 

to choose the UNIX line endings option when prompted. 

 

   If you have some problems about debugging you application in the different platforms, refers to the section 

5.7. 

 

4.4 Tests builds on each platform 

It is not enough to just claim you want to support a cross-platform product. One must enforce it, and that can 

only be done by frequent testing, and engaging oneself in a development process that does not allow problems 

to go undetected, nor when detected, allowed to persist. You need to  establish tests builds on each platform to 

show up errors depending of the operating system. For a C/C++ application, the binary file will be different on 

Windows, Mac OS and Linux, and it will be very important to test all these binaries by unit tests. 

4.5 Pay attention to compilers warning 

You will face many warnings during the compilation of your code like uninitialized variables, nonvoid 

functions that don’t return a value, comparisons involving a conversion from one type to another, and it’s very 

important to not ignore these warnings and move on. A warning is a compiler’s way of telling you that the 

code it is generating may lead to undefined or incorrect behavior at runtime. By programming a multi-platform 

software, this uncertainty takes on another dimension because each platform may deal with the warned issue in 

different ways at runtime, which leads to a near certainty that the code causing the compiler warning will not 

be portable. The following describes compiler flags that it could be good to use. They are here as samples and 

their use can be easily found on Internet. 

            Visual Flags      GNU Flags 

 

 

 

 

4.6 Use project tools and methods 

In all computing projects, you will probably used tools like bug report, trace and subversion, but these tools 

seem essential for a cross-platform project. The followings part will quickly remember features of these tools 

and attributes you should look for when selecting them. 

4.6.1 Bug report 

Perhaps the most important cross-platform attribute you should look for when selecting a bug system is 

accessibility. Your developers will have their preferred development platform and if the bug system is not 

accessible to everyone on the team via their native platforms, it risks not being used. Another essential attribute 

will be to specify the platform(s) affected by any given bug to allow an easily fix of it. 

-Wall: enable all warnings 

-Werror: warning treated as errors 

-std=c++98: check 1998 ISO C++ 

-pedantic-errors: check strictly ISO 
 
 

/Wn: warning level 
/Wall: enable all warnings 

/WX: warning treated as errors 
/Za: check ANSI C++ 
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4.6.2 Subversion 

Subversion (SVN) is a version control used to maintain current and historical versions of files such as source 

code, web pages, and documentation. This tool is very useful for a project of more than 2 people. It will allow 

developers which are in different platform to pull source code in the same repository and merge the changes 

they made. SVN is a cross-platform protocol and can be used on Windows, Mac OS X, and Linux. 

4.7 Support native installer on each platform 

Developing cross-platform software, it is important to keep in mind that installations methods on Windows, 

Mac OS and Linux are totally different. 

4.7.1 GUI installers on Windows 

Numerous GUI installers are available to developers, but the Nullsoft Scriptable Install System (NSIS) is 

probably the most know in the community. It could be very interesting to have a look of its documentation to 

anticipate its use on your software. The manual can be easily found on the web [4]. 

4.7.2 Disk image on Mac OS X 

There are basically two ways to get software onto a Mac OS X system: via an installer and via a disk image. 

Disk images are the easiest to construct, and are the recommended method of installation according to Apple. 

A full explanation of its working is on Internet [5]. 

4.7.3 File installation on Linux 

Installation on Linux systems are managed by RPM (Red Hat Package manager). RPM is used in command 

line or with GUI and allows you to install, uninstalling, verifying, querying and updating software packages. 

Each software package consists of an archive of files and information on the package, such as license, version, 

description, dependencies, etc. 

You can also install software by hand, but the philosophy is different and the questions that you need to answer 

are what owner, group, and permissions mask should to be assigned to each file that is installed. In addition, 

you must be concerned with where on the system files are installed so that users are given execute access to 

each directory in the file’s path. You will find good documentation on that part online as well. 

4.8 Use standard API and abstract library 

When you will write portable source code, to obtain the most common code (part 4.2), you need to use the 

standard API of the C/C++ language. There are 4 standards API which give you base OS service routines, 

mathematical functions, string and character handling, networking functions and general library functions. 

 
1. Portable Operating System Interface (POSIX) [6] 

2. System V Interface Definition (SVID) [7] 

3. X/Open Portability Guide (XPG) [8] 

4. Berkeley Software Distribution (BSD) [9] 

If the feature you are looking for is not contains on a standard API, don’t forget to use an abstraction layer 

(4.2.1) and implement it for each platform. There are also some API which already implement an abstract layer 

like the Netscape Portable Runtime (NSPR) [10] or the Boost C++ Libraries [11]. 

5 PROBLEM ABOUT PORTING 

This part is about porting a non-portable application developed on one platform to a multi-platform project. It 

will show problems developers can face when they try to port existing software. 

5.1 List of problematic 

Before everything else, I will resume all problematic in order to define the priority we give to every problem. 

1. Software architecture: If your software architecture is design for only one platform, it will be 

necessary to change this design to a cross-platform one. If the design was well thought, the little 

change you have to do is separate the common code to code dependent of each platform. 

2. Presentation Layer: If your software use a GUI dependent of the development platform, it will be 

necessary to separate this part in a presentation layer and use cross-platform GUI. 

3. Compilation: The code source you will obtain need to be compile on each platform at every 

change you will make to ensure quality of the code and the support of all operating systems. 

4. Development environment: If your team develops on different platforms or need to debug on each 

of them, it will be necessary to possess an IDE on Windows, Mac OS and Linux. 
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5. Unit tests: By compiling C/C++ code with a build automation tool, you will obtain different binary 

files for each platform. Your tests need to be execute on each of these binaries at a regular interval. 

6. Debug: During testing your application, you will be face to bugs occurs on only one platform, and 

if you haven’t got developers working on this one, you can use debug tools present in this part. 

7. Deployment: The last part during a software development is the deployment on platforms. Your 

project mono-platform will probably meet serious problems when you will try to deploy it on a 

different operating system (environment variable, installation tools …).  

8. Continuous integration: If you have different servers for each platform, it could be very 

interesting to place your project in a cycle of continuous integration. 

5.2 Software architecture 

In your cross-platform project, you will have a part of the code which will be common for all platforms and a 

part dependent of each platform. Your first job will be to identify the parties using ANSI C and C++ standard 

API which will be common to all platforms you want support. For the other parts, you can use a cross-platform 

API like NSPR [10] and Boost [11] or, if the methods you want use do not exists, define an abstraction layer in 

you architecture. For the last part, you can refer to the section 4.2.1 about abstraction layer, and the section 

4.2.2 which present the factory design pattern, often use when developers establish an OSAL. 

5.3 Presentation Layer 

By porting an application to multi-platforms, you will be quickly faced to a GUI problem if you used a native 

GUI in your non-portable version. First of all, the different operating systems have their own specification 

concerning user interface and it will be very difficult to obtain exactly the same presentation on each platform. 

But, you could obtain a multi-platform software by using a cross-platform GUI like GTK and Qt. A 

comparison of all GUI portable and non-portable is present in the section 3.2. 

For cross-platform specification like the case of menu bars (Figure 5), a toolkit such as XUL is capable of 

taking a cross-platform specification (XML used to describe the menus) and mapping it into an implementation 

that is conformant to the requirements of the platform. XUL is not described in our GUI portable comparison 

but you could read the Mozilla Developer Center about this subject [12]. 

5.4 Compilation 

When you will change your code to be portable and thereafter add features to the software, you will need to 

compile your source on all platforms to ensure that each of the platforms you support do not create errors or 

warnings. That build will help you to identify portability problems in the source code. A comparison of 

compilation tools the best know is present in the section 3.4. 

If for your migration you own servers for each platform, you can place your compilation in a cycle of 

continuous integration. That will allow you to commit your source code in a distant repository and build them 

at each revision to never stay on a non-compilable version. 

5.5 Development environment 

By porting the software in a cross-platform project, you will probably have a team which will be composed of 

developers working on different platforms. For that, it will be necessary to choose a development environment 

(IDE) which corresponds at your demand. A complete comparison and different way to proceed is described in 

the section 3.3. One solution is to choose the best native IDE on each platform and synchronize the difference 

by setup options for editing, debugging and compiling the code (section 4.3.3). The other solution is to choose 

a cross-platform IDE for developing and a compilation tool to obtain results from different compilers. 

5.6 Unit tests 

Before porting your project, you probably had unit test in the binary generate on your development platform. 

The same tests and maybe more need to be executed on all binaries generate in the different platforms you 

want to support. For that there are some tools which can execute multi-platform unit tests. CppUnit is probably 

the most widely used unit-testing framework in C++, so it’s going to be a good reference to compare other unit 

tests against. Boost test library as part of the C++ Boost library is also a good reference among unit tests. There 

are many others libraries making unit tests like CppUnitLite, NanoCppUnit, Unit++, CxxTest and Google C++ 

Testing Framework. 

5.7 Debug 

There are different ways to debug an application on several platforms. The first one is by using an IDE on each 

platform and use the debug tool contains on that development environment. But sometime you have only the 

binary you want to debug and not a project associate. On that case, you can launch the application and then 

attach the debugger to the running process. I will explain that method for each operating system. 
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5.7.1 Windows 

To debug a process on Windows, you just press Ctrl-Alt-Delete to bring up the Windows Task Manager, select 

the Processes tab, and locate the process that is to be debugged in the list. After you have located the process, 

select the process with the mouse, right-click to bring up a context menu (Figure 8), and then choose Debug. 

 
Figure 8 : Debug an application on Windows (french version) 

This process launches the Visual Studio debugger. There is no need to create a Visual Studio project 

beforehand to debug, just locate a file in the source tree, open it, and set breakpoints. 

5.7.2 Mac OS X 

In Mac OS X, when using the Xcode debugger, things are a bit more difficult. You must create an Xcode 

project to debug a binary, and then open that project in the Xcode environment. Here is a summary of the steps 

[13] provided by Apple. 

1. In Xcode, choose "New Project..." from the File menu, select "Empty Project" to create a new empty 

project, and click "Next".  

2. In the assistant dialog that appears, choose a project name and project directory where the project 

should be stored on disk. Then click "Finish".  

3. From the Project menu, choose "New Custom Executable".  

4. In the assistant dialog that appears, enter a name for the application you plan to debug, choose the path 

to the application by pressing the "Choose..." button, and then click "Finish".  

5. You are now ready to debug the application. Although the debug button will always be dimmed out in 

the toolbar, you can choose the "Debug Executable" menu item from the Debug menu to debug your 

application (Figure 9). 

 
Figure 9 : Xcode debug environment on Mac OS 
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Another option for debugging under Mac OS X visually is to install X11 and the DDD debugger. The GNU 

debugger (gdb) is also an option. 

5.7.3 Linux 

There is also the possibility to use DDD as a graphic debugger under Linux, using gdb. First of all, you need to 

use the gcc/g++ (C or C++ application) and add the –g option during the compilation (debug mode). After 

that, you simply need to launch DDD by specifying the path to the debug executable. You will obtain a debug 

interface (Figure 10). 

 
Figure 10 : DDD debug interface on Linux 

5.7.4 Qt framework 

If you are using the Qt framework, there is a tool name Qt Script debugger for debugging script execution in 

Qt applications. Application developers can embed the debugger into their application through the 

QScriptEngineDebugger class. You can read the manual [14] for more information. 

 

5.8 Deployment 

When you are porting software to a cross-platform environment, you will be constrained to deployments 

problems. We will list the problems here and give some answers. They will be completed by the study of 

HSLV2 porting. 

5.8.1 Use a native installer 

Native installer are describe in the section 4.7 

5.8.2 Set environment variable 

Sometimes, it is necessary for a developer to use environment variables. These pose the problem of setting 

them on different platforms when installing. 

Windows 

On Windows, you can add or edit variable thanks to the following command line:  
  

 set PATH=.;c:\mysoft\bin;c:\mysoft\usr\bin; 

 

Mac OS X 

On Mac OS X, the syntax to set an environment variable is: 
  

 export PATH = /usr/mysoft/bin 

  

There is also a special environment file environment.plist which can be associated to each application 

and where you can put variable global for these applications. Environment variables set in 

environment.plist also appear in the standard bash environment. You can see all your environment 

variables using the shell command env from a terminal. 
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Linux 

On Linux, Setting a particular parameter is as simple as typing: 

export PATH=.:/usr:/bin/:usr/local/bin 

5.8.3 Manage libraries versions 

If you are using external libraries (GUI API, Network API, …) you will quickly be face to version problems 

between the libraries you used and others version of the same libraries already install on the computer you 

want deploy your software. The best but weighty solution is to keep your external libraries in your folder and 

define a relative path or an environment variable. Another solution is to use application to manage your 

libraries version and path through external software: 

 Dependency walker on Windows 

 OTool on Mac OS X 

 Install_name_tool on Linux 

I didn’t study their features for the moment but I will try them during the study of HSLV2. 

5.9 Continuous integration 

The last part of your migration could be placing your project in a continuous integration platform (Figure 11). 

 
Figure 11 : Continous integration platform 

For that, you need a distant repository to place your source code and 3 servers (one for each platform) where 

the binaries will be compilate. If one or more compilation failed during the build or the execution of unit tests, 

a dashboard alert you and you can correct your mistake immediately. With that cycle, you keep source code 

always compilable and build  
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6 CODE GUIDELINES 

This part is a C++ code guideline with 15 good rules to consider in the case of a cross-platform development. 

They all contain an explication of the rule and sometimes codes to compare non-portable and portable 

example. This guide is based on Mozilla C++ Portability Guide [3] which can complete your reading about 

C++ code rules. You can also books like Effective C++: 55 Specific Ways To Improve Your Programs And 

Design [15] by Scott Meyers or The C++ Programming Language [16] by Bjarne Stroustrup to complete this 

section. 

1.  Don’t use static constructors 

A static initialized object is an object which is instantiated at startup time (just before main() is 

called). But many compilers do not reliably implement the initializer function of these opertors and 

they are never initialized. One workaround for this limitation is to write a wrapper function that 

creates a single instance of an object, and replace all references to the static initialized object with a 

call to the wrapper function. 

      Non-portable example     Portable example 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Don’t put C++ comments in C code 

Put C++ comments (// comments) into C files might work on your Microsoft Visual C compiler, but 

it's wrong, and is not supported by the vast majority of C compilers in the world. Just do not go there. 

It's also a good idea to apply this same rule to headers files include in C files. Just stick to C style /**/ 

comments for any header file that is ever likely to be included by a C file. 

3.  Put a new lint at end-of file 

Not having a new-line char at the end of file breaks .h files with the Sun WorkShop compiler and it 

breaks .cpp files on HP. 

4.  Don’t put extra top-level semi-colons in code 

This is another problem that seems to show up more on C++ than C code. This problem is really a bit of 

a drag. That extra little semi-colon at the end of the function is ignored by most compilers, but it is not 

permitted by the standard and it makes some compilers report. 

      Non-portable example     Portable example 

 

 

 

 

static RoomClass * static_object; 

 

RoomClass * 

getStaticObject() 

{ 

  if (!static_object) 

    static_object = 

      new RoomClass(87, 92); 

  return static_object; 

} 

 

void 

room() 

{ 

  if (getStaticObject()->count > 15) 

{ 

    ... 

  } 

} 

 

RoomClass static_object(30, 42); 

 

void 

room() 

{ 

  if (static_object.count > 15) { 

     ... 

  } 

} 

 

int 

RoomClass::calculate_room_surface() 

{ 

 … 

} 

 

int 

RoomClass::calculate_room_surface() 

{ 

 … 

}; 
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5.  Always have a default constructor 

Always have a default constructor, even if it doesn't make sense in terms of the object 

structure/hierarchy. Some compilers do not allow static initialized objects that don't have default 

constructors. 

6.  Be careful of the scoping of variable declared inside for() statements 

This is actually an issue that comes about because the C++ standard has changed over time. The original 

C++ specification would scope the i as part of the outer block. The standard changed so that now the i 

in is scoped within the for(){} block. The compilers use the two standards, depending on their 

configuration. It's probably better to be on the safe side and declare the iterator variable outside of the 

for() loop in functions that are longer than a few lines. 

      Non-portable example     Portable example 

 

 

 

 

 

 

 

7.  Use virtual declaration on all subclass virtual member functions 

Some compilers want the virtual declaration also used on overloaded functions of the virtual in 

subclasses. If you don't do it, you get warnings. 

      Non-portable example     Portable example 

 

 

 

 

 

 

 

8.  Always declare a copy constructor and assignment operator 

A class's copy constructor defines what it means to pass and return objects by value (or if you prefer, 

pass by value means call the copy constructor). There are times when the compiler will silently generate 

a call to a copy constructor, that maybe you do not want. For example, when you pass an object by 

value as a function parameter, a temporary copy is made, which gets passed, then destroyed on return 

from the function. Maybe you don't want this to happen, maybe you'd always like instances of your 

class to be passed by reference. If you do not define a copy constructor the C++ compiler will generate 

one for you (the default copy constructor), and this automatically generated copy constructor might, 

well, suck. The way to enforce your policy is to declare the copy constructor as private, and not supply 

a definition. Do the same for the assignment operator used for assignment of objects of the same class. 

     Portable example 

 

 

 

9.  Declare local initialized aggregates as static 

void 

RoomClass::calculate_room_surface() 

{ 

  for (int i = 0; i < 10; i++) { 

    // Calculate 

  } 

  ... 

} 

 

void 

RoomClass::calculate_room_surface() 

{ 

  int i; 

  for (i = 0; i < 10; i++) { 

    // Calculate 

  } 

  ... 

} 

 

class RoomClass{ 

  virtual void 

calculate_room_surface(int a); 

}; 

 

class KitchClass : public RoomClass{ 

 void calculate_room_surface(int a); 

}; 

class RoomClass{ 

  virtual void 

calculate_room_surface(int a); 

}; 

 

class KitchClass : public RoomClass{ 

 virtual void 

calculate_room_surface(int a); 

}; 

 

class room { 

  ... 

  private: 

  room(const room& x); 

  room& operator=(const room& x); 

}; 



SII  R9-1398-6201-0.02-PortabilityAnalysis - JCO page : 24 / 25 

Do not declare a local initialized aggregate as will generate a "loader error" using the some 

compilers/linkers. It’s preferable to declare this kind of code in static. 

      Non-portable example     Portable example 

 

 

 

 

 

10. Do not wrap include statements with an #ifdef 

The reason is that when the symbol is not defined, other compiler symbols will not be defined and it 

will be hard to test the code on all platforms. The exception to this rule is when you are including 

different system files for different machines. In that case, you may need to have a #ifdef 

SYSTEM_X include. 

     Non-portable example 

 

 

 

 

11. #include statements should include only simple filenames 

Mac compilers handle #include path names in a different manner to other systems. Consequently 

#include statements should contain just simple file names. 

      Non-portable example     Portable example 

 

 

12. Macs complain about assignments in boolean expression 

Macs don't like assignments in if statements, even if you properly wrap them in parentheses. 

      Non-portable example     Portable example 

 

 

 

13. Every source file must have a unique name 

For Mac compilers, every file has to have a unique name. Don't assume that just because your file is 

only used locally that it's OK to use the same name as a header file elsewhere. Every filename must be 

different. 

      Non-portable example     Portable example 

 

 

 

 

 

 

void 

RoomClass::func_room() 

{ 

  char* r_int[] = {"1", "2"}; 

  ... 

} 

 

void 

RoomClass::func_room() 

{ 

  Static char* r_int[] = {"1", "2"}; 

  ... 

} 

 

// don't do this 

#ifdef X 

#include "room.h" 

#endif 

 

#include "directory/filename.h" 

 

#include "filename.h" 

 

if ((a = b) == c) ... 

 

 

a=b; 

if (a == c) ... 

 

feature_x 

    private.h 

    x.cpp 

feature_y 

    private.h 

    y.cpp 

 

 

feature_x 

    xprivate.h 

    x.cpp 

feature_y 

    yprivate.h 

    y.cpp 
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14. Use #if 0 rather than comments to temporarily kill blocks of code 

Sometimes, you would like to kill code blocks that include comments already. You can't rely on 

comments nesting properly. You have to do something crazy like changing /**/ pairs to (**) pairs. 

It’s not a good idea. And don't try using #ifdef NOTUSED, the day you do that, the next day 

someone will quietly start defining NOTUSED somewhere. It's much better to block the code out with a 

#if 0, #endif pair, and a good comment at the top.  

      Non-portable example     Portable example 

 

 

 

 

 

 

 

 

 

 

15.  Place {} around all blocks of code and place code blocks on separate lines 

Place {} around all blocks this even for one-line blocks. Apply on if, while, do, and for. This gives the 

debugger something to place a breakpoint on, and prevents new code from being added in the wrong scope. 

Place code blocks on separate lines allows the debugger to hit the blocks. 

      Non-portable example     Portable example 

 

 

 

 

 

 

int 

room() 

{ 

  ... 

  a = b + c; 

  /* 

   * Not doing this right now. 

  a += 87; 

  if (a > b) (* have to check 

something here *) 

    c++; 

   */ 

  ... 

} 

 

int 

room() 

{ 

  ... 

  a = b + c; 

#if 0 

  /* Not doing this right now. */ 

  a += 87; 

  if (a > b) /* have to check 

something here */ 

    c++; 

#endif 

  ... 

} 

 

int 

room() 

{ 

  ... 

  if (a > b) 

    c++; 

 

  a = b + c 

  ... 

} 

int 

room() 

{ 

  ... 

  if (a > b){ 

    c++; 

  } 

  a = b + c 

  ... 

} 

 


