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ÅWindows: All applications are non deterministic

ÅReal-time part runs on separate real-time environment

http://www.acontis.com/images/ec-win.gif
http://www.acontis.com/images/ec-win.gif


EC-Win: Fully integrated Windows EtherCAT platform 
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ÅWindows Real-time extension (standalone product: RT-Win)

ÅEtherCAT Master Stack (standalone product: EC-Master)
ÁRunning in the real-time environment

ÅSystem Manager
ÁThe whole development process is controlled from within this easy-to-use 

tool

ÅVisual Studio Application Wizard
ÁEasily create own EtherCAT projects based on shipped demos

ÅRemote TCP/IP Gateway to connect external tools with master
ÁNo extra IP address or network bridging required!

ÁAvailable for acontis tools (EC-Engineer, EC-[ȅǎŜǊύ ŀƴŘ ŦƻǊ ŎǳǎǘƻƳŜǊΩǎ ƻǿƴ 
tools

EC-Win ςCore Components
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ÅEC-Engineer: EtherCAT Configurator Tool
ÁSeamlessly integrated into EC-Win System Manager

ÅEC-Lyser: EtherCAT Diagnosis Tool
ÁSeamlessly integrated into EC-Win System Manager

ÅEC-Motion: C++ Motion Library
üExample application integrated into EC-Win System Manager

ÅEtherCAT Master Feature Packs
ÁHot Connect
ÁCable Redundancy
ÁTCP/IP Remote API (to connect with Remote Gateway)

EC-Win ςOptional Components
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System Manager

Configuration and Development Management Console



ÅSystem Configuration

Á RAM size for real-time part

Á Devices to be used by real-time

Á Etc.

ÅLaunch Panel 

Á start/stop the real-time part

ÁΧ

ÅSelect and run pre-compiled 
demos

ÅVisual Studio Integration

Á Create VS projects based on 
demo applications

Á Local/remote debugging

System Manager: Management Console

One GUI for all major development tasks
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ÅManage different projects 
within different workspaces

ÅStore all settings

ÁHardware configuration

ÁSoftware configuration

ÁMemory areas and files

ÁConfiguration files

ÁApplication

ÅStore source code

ÅClone Workspace

System Manager: Workspaces
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Real-time Environment (RTENV)



Real-time related components in EC-Win
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ÅRuntime environment to run real-time applications
ÁIŀǊŘǿŀǊŜ ŜƴǾƛǊƻƴƳŜƴǘ ό/t¦ ŎƻǊŜǎΣ w!aΣ t/L ŘŜǾƛŎŜǎΣ Χύ

ÁSoftware environment (threads, semaphores, scheduler)

ÅCommunication (Windows <-> Real-time environment )

ÅDevelopment and Debugging tools to create/debug applications
ÁVS Project Wizard

ÅDevelopment Console: System Manager

Real-time environment components
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Real-time Environment (RTENV)

Software



Windows 7/10 (32/64 Bit)

User Interface + Non real-time
applications

Real-Time Environment

Real-Time applications

The Real-Time Environment
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ÅRTENV = real-time scheduler + timer + run-time environment 

ÅOption 1: Embedded approach
ÁRun the RTENV within Windows context (memory area)
üRe-use (non time-critical) parts of Windows, e.g. memory management (malloc

etc.)
Ą not available anymore after BSOD

ÁNo memory isolation from Windows
ĄRTENV may corrupt Windows and vice versa!

ÅOption 2: Isolated approach
ÁUse a full-featured standalone RTENV (including memory management)
ÁFull isolation between Windows and RTENV
ĄRTENV cannot corrupt Windows and vice versa!
ÁUsed by acontis!

How to add a RTENV to Windows?
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ÅRTENV based on On Time RTOS-32 real-time operating system

ÅThe fastest x86 RTOS on the market!
ÁProduct of On Time Informatikin Germany

ÁQuality and reliability through thousands of existing customer applications

ÅEC-Win includes On Time RTOS-32 license!

ÅScalable Solutions can be built
ÁLevel 1: Embedded Controller without GUI: use native RTOS-32

ÁLevel 2: Embedded Controller with GUI: use native RTOS-32 and PEG library

ÁLevel 3: High End Controller with powerful Windows 7 GUI: use EC-Win/RT-Win

The On Time RTOS-32 real-time operating system
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ÅHard real-time performance (extremely short latencies). 
ÁOptimized for x86 architecture and highest performance

ÅInter-Task Communication
ÁSemaphores: counting, binary, event, resource and mutexsemaphores, 

Critical Sections

ÁMailboxes (queues or FIFO buffers). Priority messages can be sent

ÁMessage passing (synchronous message exchange)

ÅDeterministic and fast real-time Scheduler

ÅInterrupt handlers can be written in C/C++ language

On Time RTOS-32 features
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Å5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 5ŜōǳƎƎƛƴƎ ǳǎƛƴƎ ±ƛǎǳŀƭ {ǘǳŘƛƻ ό±{нллр Χ ±{нлмрύ

ÅWin32 compatible API (e.g. almost all Win32 thread API)
ÁUseful for porting of existing Windows applications

ÅSymmetric Multicore support: use multiple CPU cores for the real-time

ÅSupplemental Modules
ÁCPU load analysis

ÁPerformance profiler

On Time RTOS-32 features
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Outstanding Real-time performance!

On Time RTOS-32 real-time performance

1.4 GHz
Pentium IV

Operation

0.07 usec Round-Robin task switch

0.20 usec Semaphore task switch

0.18 usec Semaphore Signal

0.10 usec Semaphore Wait

0.39 usec Task activation (Signal, Wait)

0.12 usec Store data in a mailbox

0.18 usec Retrieve data from a mailbox

0.34 usec Task-to-task communication

0.38 usec Task-to-mailbox-to-task communication
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Real-time Environment (RTENV)

Hardware



ÅRTENV needs to be 100% independent from Windows

ÁRTENV needs its own part of the PC hardware to be deterministic: CPU, Memory, Devices

Hardware Partitioning

VGA
Other 

DevicesHDD

Memory Partition 1

Core 1 Core 2 Core 3 Core 4

Devices Node 1 Devices Node 2

Memory Partition 2Memory Partition for Windows

RTENV Node 1

Real-time Application

RTENV Node 2

Real-time Application

Non Real-time Application
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ÅSelect number of CPUs to be used by Windows
ÅSelect CPU(s) to be used by the RTOS

Hardware Partitioning: CPU Assignment
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ÅSet RAM size for the RTOS, will be allocated at early boot stage
ÅMemory is invisible for Windows (and vice versa)!

Hardware Partitioning: RAM Assignment
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ÅSelect Device currently 
controlled by Windows

ÅAssign Device to RTOS

ÅCaveat: PCI interrupt 
sharing!

ÅEtherCAT master: 
No interrupt required!

Hardware Partitioning: Device Assignment
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Hardware Partitioning: 
Device ready to use for the RTOS
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Software Development



ÅAutomatically create new projects based on existing demos

ÁCopy files into workspace

ÁCreate VS solution

ÁAdd required compiler
and linker settings

ÁAdd all files needed

ÅOnly 2 steps to debug

Á1.) Build

Á2.) start debugging

System Manager: Visual Studio Integration
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ÅSupport for Visual Studio 2005 up to VS 2015

ÅApplication Wizard

ÁAutomatically create new real-time application template

ÁAll required settings, header and library paths set properly

ÁExample applications: simply add all files, compile and start debug session

ÅNo difference compared to debugging a Windows application

ÁDirectly start debugging after linking application

ÁAutomatically loading application into real-time environment

ÅApplication running in debugger keeps full real-time behavior!

Microsoft Visual Studio Support
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ÅTarget

Á Install runtime components only

Á System Manager launches Debug 
Monitor

ÅHost

Á Install SDK components only

Á Select remote IP address.

Á System Manager launches Visual 
Studio. 

Á Applications will be downloaded to 
remote target via TCP/IP

Remote Debugging via TCP/IP
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