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Windows CE

&« * Windows CE (Embedded OS)

— 32-bit new architecture

— Multitasking, multithread, scalable
— Possible to recompile the kernel

— Minimum kernel size: 300 Kb

— Open Source code (special licegse

o With release 6.0
— From 32 to 32000 processes
— From 32MB to 2 GB Virtual Memory
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B Windows CE — Real TIME OS?

\  Real Time: specific timings requests
Y — Hard real time: system fails if timings not met
— Soft real time: system tolerates large latencies
 Windows CE
— Periority based preemptive thread scheduler
— Virtual memory system
— Round-robin at a priority level
— 256 levels of priority ( 0 to 96 real-time above drivers)
— Synchronization Objects (semaphore, mutex, critical section...)
— Interrupt Model
* Interrupt Service Routine (ISR)
e Interrupt Service Thread (ITR)
 Real RealTime programming
— You have to deal with the OS
— Some helpful tools:
* |IL Timing for ISR and ITR latency
* OSBench for scheduler performance and kernel performance
» Kernel Tracker shows interrupt, threads and processes interactions




_ 5. Windows CE — Real Time
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From OMAC (represents Industrial Automation Community)
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, TINE Control System

 Multi-Platform
 Multi-Protocol

 Multi-Architecture

— Client/Server
— Publisher/Subscriber
— Producer/Consumer

~» Strong language programming AP
-~ « Device Layer: CDI
| GUI Applications
and much more...
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' TINE + Windows CE

o Cross-Compilation of TINE for Windows CE 5.0

* Migration of the code
— Adaptation to the requirements of the Windows CE libraries
— New MACROS
— Just an example: WIinCE uses UNICODE, TINE uses ANSI

— Some functions used in TINE were not supported by WINnCE (is
a thin OS)

e Tools used:
— VisualStudio 2005 and evC4 (free download)
— Windows CE SDK (free download)
— Windows CE emulator (free download)

e One compilation for every CPU architecture that wants to
be supported

A
)




'
L J
I ..'

TINE + Windows CE

e Current status
— TINE compiled for CPU x86
— First simple server compiled in C
— We are Debugging

L85 « Will came
' — First stable release
— CDI compilation
— Compilation for other CPU architectures

— Compilation for the new Windows CE 6.0 (alredy
supported by Beckhoff)

— JAVA servers & clients
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, 258 Application System
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— Terminal Modules

» Stepper Motor Controller
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, 2 Application System

 Beckhoff Software: TwWinCAT
— PLC and Motion Control

— Run-time system that executes control programs in
real-time

— Time-base, independently of other processor tasks
— Direct access to the Hardware
— Manage with the Windows CE OS

. *» Synchronization of all the HW in the PLC
- —cycle period of: XX us
—— — On-fly scans of all signals
— Synchronizated move of all the motors
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Stand-Alone System
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 CDI maps the HW giving an common interface
 TINE GUI Client (VC++,VB or Java)




Control System Integrated
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Conclusions

e First? Control System running under WIinCE
 Real Time Capabillities

 New pogramming framework

* Final embedded system

 Make the server independent of the network
 More comming (Windows CE 6.0 just released)
'« Big growing communitty (web, forums, ...)
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@ ° EMBL Instrumentation group
— Group Leader: Christoph Hermes

 PETRAIII Instrumentation group
— Group Leader: Stefan Fiedler
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