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Beckhoff takes full advantage of new Embedded operating system from Microsoft

Automation technology is reinvigorated
with Windows Embedded CE 6.0
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Beginning from Hanover Fair 2007 the new Embedded operating system will be
available for the Beckhoff Embedded PCs and Panel PCs. In addition to
fundamental technical innovation it also boosts performance by up to 30 %.

What is new in Windows CE 6.0?

The main innovation of Windows CE 6.0 is the actual operating system kernel.
Compared with version 5.0, Windows CE 6.0 features a fully revised operating
system architecture with the result that each process now has up to 2 GB of ad-
dress space available (previously 32 MB). Furthermore, the possible number of

The CX1020 Embedded PC from
Beckhoff is optionally supplied with
Windows CE or Windows XP Embedded.

processes increased dramatically from 32 to 32,000. Like its predecessors, Win-
dows CE 5.0 was based on a 32 MB memory slot concept and the overall archi-
tecture is mapped to 32 possible memory slots (32 processes). Extension of the
system limits required a re-design of the kernel.

Notwithstanding the far-reaching modifications, Windows CE 6.0 still offers hard
real-time capability. In certain configurations even better jitter values have been
measured compared to Windows CE 5.0. For a 1 GHz Intel® Celeron® M proces-
sor in a CX1020 Embedded PC from Beckhoff, a maximum jitter of 2 ps was meas-
ured in the ISR (interrupt service routine).
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In the IST (interrupt service thread) — i.e. after processing by the operating
system — the maximum jitter was 8 ps.

New software version provides more processing power

In CE 6.0, the device drivers now operate in the same address space and with the
same access rights as the operating system kernel, similar to Windows XP. This
leads to improved interrupt response times and also speeds up operating system
calls. In practice this change results in higher network communication data
throughput, for example, and offers ideal preconditions for higher graphics per-
formance. However, there is no light without shadow: Unstable device drivers can
impair the operating system kernel and cause the overall system to crash.
Windows CE 6.0 therefore offers a User Mode Driver Framework for running
device drivers separate from the kernel in their own address space, although with
certain performance implications. Should this driver crash, only the functionality
of the driver is affected — not the rest of the system. This functionality is config-
ured via the registry and is subject to associated user rights. In this way a system
designer can create the best combination of stability and performance for their
respective automation system.

Convenient development tools

A further substantial innovation is the development tool (Platform Builder) for
setting up Windows CE 6.0 systems. The previously independent development en-
vironment has become a Visual Studio 2005 component. All Windows develop-
ment tools have been consolidated in Visual Studio. The Windows CE kernel de-
bugger is also integrated in VS and works in the same way as the debugger for
Win32 or .NET applications. Through the integration into a development envi-
ronment, the developers can debug any component, including Win32 applica-
tions, driver functions or the kernel, for example. This makes for convenient de-
velopment with short turnaround times. The new ARM-based Device Emulator en-
ables the full development cycle to be completed without target hardware. Opti-
mized communication channels (DMA transport) increase communication speed
between Visual Studio and the Device Emulator. An evaluation version of the com-
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charge from the Internet so that interested developers can experience the func-
tionality without facing a significant initial hurdle.

Microsoft Visual Studio 2005 comes complete with compilers that meet current
standards. Through the integration of Platform Builders in VS 2005, Windows CE
developers benefit from the front end of these compilers. The Platform Builder
plug-in includes the compiler back-ends required for cross-development of the
processor architectures supported by Windows CE (ARM, x86, MIPS and SH). Ad-
vanced Visual Studio editors with syntax highlighting and outlining functionality
facilitate code input by developers and improve transparency. The Team Suite ver-
sion of VS 2005 offers additional tools for version and development control. In
conjunction with the MS Team Foundation Server, Visual Studio effectively sup-
ports team-based software development. Beyond the integration in Visual Studio,
PB 6.0 offers new useful tools such as Run-Time Image Viewer, Reg-File Editor and
Bib-File Editor. The Run-Time Image Viewer enables the analysis of binary CE im-
ages and the comparison of different versions. In addition, files contained in the
image can be extracted.

Vast improvements for file storage

With the new exFAT file system, Windows CE 6.0 addresses growing demands re-
lating to persistent data storage. exFAT removes existing storage limitations and
is able to execute secure file operations. It supports file sizes in excess of 4 GB
(the theoretical exFAT limit is 2* compared with 2** with FAT32) and is support-
ed by Windows Vista. In addition to overcoming existing size limitations, further
exFAT development aims were maximum expandability and optimization for flash
media (minimization of access to the storage medium). The simplicity of FAT was
to be maintained in the interest of implementability.

The mobile CellCore component was implemented in Embedded CE. CellCore pro-
vides the software infrastructure and drivers for mobile data and voice commu-
nication. SMS, SIM, telephony and WAP are offered as services or APIs. In prac-
tice this means that an Embedded Windows CE device can exchange data with
the outside world via GSM without an external modem, provided that suitable
hardware is available. The technology is used in telecontrol and other areas of
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Debugging in Windows Embedded CE 6.0

Full Windows CE kernel available as source code

Together with Windows CE 6.0, Microsoft has published the whole source code
of the Windows CE kernel. It can be downloaded with the evaluation version of
Windows CE from the Microsoft server. In combination with the integrated ker-
nel debugger, the source code can be very helpful during software development.
Through an extended license agreement, Microsoft allows the source code to be
changed and used in products without an obligation from the user to disclose any
modifications. As a result, external know-how is protected.

Differentiation vis-a-vis Windows XP and Windows Vista

When it comes to support for general commercially available hardware (graphics
cards, frame grabbers, printers, etc.), the user still has to take a closer look at
Version 6 of Windows CE. If possible, Windows CE should be used in (embedded)
systems with defined hardware configuration. In applications where flexibility in
terms of hardware and software is required, a Desktop version of Windows may
well be the better choice.

In addition, Windows CE is not suitable for standard Windows programs devel-
oped for Desktop Windows. For reasons of footprint reduction, Windows CE 6.0
only offers a subset of the Win32 APLI. This means that programs must be devel-
oped and compiled for Windows CE. However, the close relationship to the “big”
Windows versions greatly simplifies parallel development for both worlds.

What are the benefits for automation technology?

Windows CE 6.0 enables the full utilization of the performance potential of an
advanced 32-bit CPU. At the same time the system requirements for the applica-
tion of Windows CE have hardly changed. This means excellent scalability, rang-
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ing from small 32-bit controllers (provided they have MMU) with low-capacity
flash or RAM memory to full-grown, high-performance IPCs. A standardized op-
erating system is thus available for a wide range of applications, from simple PLC
controllers to memory-hungry visualization systems.

Visual Studio 2005 features integrated, advanced and convenient development
tools that speed up software development and simplify troubleshooting. Rela-
tively low unit costs and low one-off cost for commercially available development
tools are further benefits for automation applications where low initial costs and
short development times often are prerequisites for small or medium-sized pro-
duction runs.

Practical application in Beckhoff products

With the Embedded PC and Panel product range, Beckhoff fully embraces Mi-
crosoft Embedded operating systems. The relationship within the Windows fami-
ly supports consistent scalability of Beckhoff products. Thanks to an identical code
basis, almost all functions of Beckhoff TwinCAT automation systems based on an
IPC under Windows XP or Vista are also available on an ARM-based DIN rail PC,
albeit with reduced performance.

The new kernel and driver architecture of Windows CE 6.0 offers up to 30% high-
er performance compared with Windows CE 5.0. For example, a real-time appli-
cation created in C++ can access the TwinCAT I/0 APl in a 100 ps cycle under
Windows CE and take full advantage of the performance of advanced CPUs us-
ing EtherCAT. Beckhoff offers software components, such as an IEC 61131-based
Soft PLC and Soft Motion controller for up to 5-axis CNC, to expand automation
systems as required. A comprehensive collection of IEC 61131 function blocks
complements the automation package.



