Platform for .net

FPGA takes control

MSIL (Microsoft Intermediate Language) and CIL
(Common Intermediate Language) respectively can be
used in automation applications as device-independent
intermediate language, the CLR debug interface serves
as manufacturer-independent device interface for
downloading, monitoring and diagnostic functions. KW-
Software uses the .net architecture with CIL, MSIL and
CLR to provide a device-independent automation con-
cept of simple devices up to a PLC. For "moderate” real
time, Microsoft CLR is used under Windows operating
systems and for "hard" real time under embedded op-
erating systems such as VxWorks, ProConOS embed-
ded CLR is used. CLR is the basis of .net and executes
all applications independent of the selected program-
ming language and hardware platform. This way, CLR
forms a standardized runtime system for .net target
platforms.

Controlling during runtime

ProConOs eCLR (embedded Common Language
Runtime) is a programmable automation controller
(PAC) with an open programming interface based on
CIL. The system software and the application can be
downloaded dynamically, if required. To ensure the fast
reaction times demanded by today's industry, the run-
time control software also executes real machine code.
ProConOS eCLR opens up the .net environment for
embedded platforms with the Nios Il processor, and
eCLR provides additional functions which are intended
for PLCs but can also be used for other control systems
such as motion control or CNC.

The main features of eCLR are the high execution
rate, low memory requirements, communication via

softwane

Field-programmable blocks with em-
bedded processors are well suited
for network systems. However, they
must support different network con-
cepts to be able to use the blocks in
the field of industrial automation.

ProConOS eCLR opens up the .net
environment for embedded platforms with
the Nios Il processor and Cyclone I
FPGAs

CLR executes the standardized intermediate
code of the CIL. CIL, formerly named MSIL, was re-
named in the context of the standardization process by
the ECMA (European association for standardizing
information and communication systems). The signifi-
cant difference between .net and other runtime envi-
ronments based on intermediate code is that the exis-
tence of several programming languages has been
considered from the very first. The CIL language is
completely open, object-oriented, device-independent
and supports any language mixture. This way devices
can be programmed for example in C# and with MUL-
TIPROG (IEC-61131 programming) or other tools at the
same time. Furthermore, with the CLR debug interface,
a manufacturer-independent device interface for
downloading, monitoring and diagnosis is available.

remote access, fast data transfer and flexible debug-
ging. When implemented into a Nios Il platform, eCLR
together with the programming system MULTIPROG
and an OPC Server build up a powerful PLC system.

The combination of Cyclone Il FGPAs and Nios Il
processors offers interesting possibilities for industrial
networks or applications in the field of control. So, pro-
grammable logic could be embedded in many applica-
tions in which, so far, ASICs and SSPs were used. A
configuration consisting of Nios Il and Cyclone Il can
implement, for example, a complete embedded proces-
sor system with a performance of more than 100 MIPS.
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Programming controls

The Nios Il family consists of three soft CPU cores:
one for maximum system performance, one optimized
for minimum logic usage, and one that strikes a balance
between the two. All cores are 100% code compatible,
letting designers change the CPU configuration without
impacting their existing software investment. Unlike
standard CPUs and other FPGA solutions, the Nios ||
instruction set can be extended by adding up to 256
user-defined instructions.

The process is supported by over 60 peripherals
that can be combined with each other to a large extent,
including Ethernet, USB, memory controllers, etc. The
SOPC Builder featured in Altera's Quartus Il develop-
ment software supports all 60 peripherals for a widely
automated implementation.

MULTIPROG is
an IEC 61131
programming
system for
control
applications

MULTIPROG is an IEC 61131 programming system
for control applications with medium to high require-
ments, easy to operate and fully equipped with all re-
quired functions. It is extensively used in various indus-
trial sectors, from machine building and plant construc-
tion via the automotive and transport sector up to the
process automation.

MULTIPROG supports all IEC programming lan-
guages (according to the definition in IEC 61131-3).
Programs can be developed in the five standardized
programming languages FBD, LD, IL, ST and SFC.
Also mixing the languages - depending on project re-
quirements or your programming knowledge - is possi-
ble (for example, standard language programmers soon
find their way in ST, experienced PLC programmers
might prefer LD). A Toolkit for adjusting customer-
specific runtime systems for controls is available, online
changes are possible depending on the size of the user
program and MULTIPROG is multilingual. The software
functions support the user within all phases of the
automation project: Project handling (in line with the
international standard IEC 61131-3), creation of the
control application, parameterization and configuration
of the control, code generation (compiling) and
downloading to the control, test, commissioning and
service, documentation and archiving. MULTIPROG
runs as 32 bit application under 32 bit Windows.

softwane

For use of the Nios Il embedded platform and the
.net framework in the industrial environment, the devel-
opment board DBC2C20 is available. The board, de-
veloped by EBV Elektronik, is an evaluation platform
which supports several fieldbus standards. The board is
based on a Cyclone Il FPGA which provides sufficient
resources to implement a complete factory automation
system. For use in a factory automation environment,
the board is equipped with several industrial standard
I/O ports such as CAN, RS-485, RS-232 and 24 V 1/Os.

For fast communication, LVDS channels, two
Ethernet channels and one USB 2.0 OTG transceiver
are available. An LVDS Channel Link Interface is built-
in to attach a TFT panel directly to the board. For sim-
plifying the use, there are 4 buttons, 8 LEDs and 2
digital seven-segment displays on the board. For pro-
gram storage a 16 MByte SDRAM, 1 MByte SRAM and
an 8 MByte Flash is available. Several IP-Cores such
as an Ethernet MAC or CAN controller are available on
request for the fast and efficient evaluation.

The development board DBC2C20 for different fieldbus
standards

Further information:
KW-Software GmbH
Lagesche Str. 32

32657 Lemgo, Germany

Fon +49 (0)52 61 -9373-0
Fax +49 (0)52 61 -9373-26
Mail: info@kw-software.com
http://www.kw-software.com

Author: Frank Hansen, District Sales Manager at Altera

The German version of this article has been published in
the magazine "Design & Elektronik”, issue 10/2006.
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