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EC-Win — Core Components

Windows Real-time extension (standalone product: RT-Win)

EtherCAT Master Stack (standalone product: EC-Master)
= Running in the real-time environment

System Manager

= The whole development process is controlled from within this easy-to-use
tool

Visual Studio Application Wizard
= Easily create own EtherCAT projects based on shipped demos

Remote TCP/IP Gateway to connect external tools with master
= No extra IP address or network bridging required!

= Available for acontis tools (EC-Engineer, EC-Lyser) and for customer’s own
tools

aconti
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EC-Win — Optional Components

* EC-Engineer: EtherCAT Configurator Tool

= Seamlessly integrated into EC-Win System Manager

* EC-Lyser: EtherCAT Diagnosis Tool
= Seamlessly integrated into EC-Win System Manager

* EC-Motion: C++ Motion Library
» Example application integrated into EC-Win System Manager

* EtherCAT Master Feature Packs

= Hot Connect
= Cable Redundancy
= TCP/IP Remote API (to connect with Remote Gateway)

Al .
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System Manager




System Manager: Management Console

One GUI for all major development tasks

File  View Tools PRun Help

=~ 2L vV me O Ve

4 My Computer
4 [ Global Settings
/; CPU Assignment General
/; Realtime Analyze
/ Realtime Optimizations
- = Devices
™ Display adapters
© i IDEATA/ATAPI controllers
4 K Network adapters
_5'_ Intel(R) 82574L Gigabit Metwork Connecti ...
4 _r Ports (COM & LPT)
- Communications Port (COML)

ECMasterDemoDc Settings (Debug only)

0S Image C:\Program Files\acontis_technologies\EC-WinRT05-32\workspacesiecmloc

Parameters "-CCAT 0:010400001 -v 3 -t 0 -b 1000 -perf -sp 3 -f ENI -log ecrmaster”

Configuration

EtherCAT Metwork Information File (ENI)

Browse

" System devices ENI-File C:\MasterEnixml

© = Universal Serial Bus controllers
£ Files EC-Engineer Configuration File (ECC)

" [ Memory Mapped Files ECC-File | || Browse |
= Memory Areas
4 [ RTOS 21 (On Time RTQS-32)
« 3 Settings
f Configuration
“ [ peices ECAyser [EherCAT Diognoss
at RTOS Intel(R) 825741 Gigabit Metwork Con ... [—
at RTOS PCI Device (NelRQ)
4D Application
i e—

| EtherCAT Network Configuration

Diagnosis

Development

Project Folder C:\Program Files\acontis_technologies\EC-WinRTOS-32\workspacesiecmloc

% Open Project with Visual Studio...

@ Local Debugging
Debuggi 1921631572 | [Settings| [Test Connection|
Hagn3 () Remote Debugging Mgs onnection

l #% Create Project Shorkcut...l

Show All Devices @ RTOS Stopped | | Workspace C:\Program Files\acontis_technologies\EC-WinRT(05-32\workspaces\ecmlocDbg

aconti
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System Configuration

= RAM size for real-time part

= Devices to be used by real-time
= Etc.

Launch Panel
= start/stop the real-time part

Select and run pre-compiled
demos

Visual Studio Integration

= Create VS projects based on
demo applications

= Local/remote debugging



System Manager: Workspaces

W Sy Morsge == °* Manage different projects
e — | within different workspaces
Fz22 vwv | me QO  / .
‘@ MyComputer. General
(2 Global Settings | | .
4 [2 RTOS #1 (On Time RTOS-32) 0SImage C:\Temp\wkspc\ecmDebug\projects\monvmfimonvmf.bin L4 Sto re a | | Settl N gs
‘@ Settings o ! Parameters "-i8254x 0010200001 -v 3 -+ 0 -h 1000 -nerf -<n -Ina ecmaster” . .
é Bl e BELR = Hardware configuration
Device - 1
4 [ Applicati  Select a Workspace = Software confi gu ration
L. ECMag System Manager stores your projects and settings in a folderc Browse | - \

Choose a Workspace folder to use,

= Memory areas and files

Workspace: CiTemp\wkspc\ecmDebugl = Con f | g urat | on f | | es
Note: You can reset System Manager to the initial st ‘!M‘ Z Browse = - A I i C at i on
the Workspace directory. Or go to 'File' -> "Change W b J. ecmDebug p p

b |\ ECMDemo

b} rt-analyze

b | rtdemo L
— : 4 |, Users I
| Start tomaticall £
2 a rogram automatica > Bl All Users
I Stat prog y s * Store source code
1 Default
Development b @ Default User
Project Folder C:\Temp\wkspc\ecmD) 1 Documents <
o Open Project -
1 [ﬂ pen Eroject wi [MdneNededef] [ oK ][ Cancel ] '[ ® Clone Workspace
Show EtherCAT Devices Only () RTOS Running | | Workspace C:\Temp\wkspc\ecmDebug
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Real-time Environment (RTENV)




Real-time related components in EC-Win
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Real-time environment components m

* Runtime environment to run real-time applications
= Hardware environment (CPU cores, RAM, PCl devices, ...)
= Software environment (threads, semaphores, scheduler)

* Communication (Windows <-> Real-time environment )

* Development and Debugging tools to create/debug applications
= VS Project Wizard

* Development Console: System Manager

Al .
ac nt:l.%
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Real-time Environment (RTENV)




The Real-Time Environment

> Real-Time applications

5(3&&% V1.5 13



How to add a RTENV to Windows? | e

* RTENV = real-time scheduler + timer + run-time environment

* Option 1: Embedded approach
* Run the RTENV within Windows context (memory area)

» Re-use (non time-critical) parts of Windows, e.g. memory management (malloc
etc.)

- not available anymore after BSOD

= No memory isolation from Windows
- RTENV may corrupt Windows and vice versa!

* Option 2: Isolated approach

= Use a full-featured standalone RTENV (including memory management)

= Full isolation between Windows and RTENV
= RTENV cannot corrupt Windows and vice versa!

= Used by acontis!

Al
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The On Time RTOS-32 real-time operating system m

RTENV based on On Time RTOS-32 real-time operating system

The fastest x86 RTOS on the market!
* Product of On Time Informatik in Germany
= Quality and reliability through thousands of existing customer applications

EC-Win includes On Time RTOS-32 license!

Scalable Solutions can be built

= Level 1: Embedded Controller without GUI: use native RTOS-32

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

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

Al

a nt:.a‘
hblogies V15 15



On Time RTOS-32 features

Hard real-time performance (extremely short latencies).
= Optimized for x86 architecture and highest performance

Inter-Task Communication

= Semaphores: counting, binary, event, resource and mutex semaphores,
Critical Sections

= Mailboxes (queues or FIFO buffers). Priority messages can be sent
= Message passing (synchronous message exchange)

* Deterministic and fast real-time Scheduler

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

Al .
acon
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On Time RTOS-32 features

* Development and Debugging using Visual Studio (VS2005 ... VS2015)

* Win32 compatible API (e.g. almost all Win32 thread API)
= Useful for porting of existing Windows applications

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

* Supplemental Modules
= CPU load analysis
= Performance profiler

Al .
acon
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EC »Win

Outstanding Real-time performance!

Round-Robin task switch

1.4 GHz
Pentium IV

0.07 usec

Semaphore task switch
0.18 usec Semaphore Signal
Semaphore Wait

Task activation (Signal, Wait)
0.12 usec Store data in a mailbox
0.18 usec Retrieve data from a mailbox

Task-to-task communication

0.38 usec Task-to-mailbox-to-task communication

acontis VL >
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Real-time Environment (RTENV)




Hardware Partitioning

* RTENV needs to be 100% independent from Windows

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

RTENV Node 1 RTENV Node 2

Wmdows 8

i

C e |
! Memory Partition for Windo Memory Partition

X other [,
e I
a ntis
G%h[h(,ie V15 20

Memory Partition 2

Devices Node 2

Devices Node 1



Hardware Partitioning: CPU Assignment

* Select number of CPUs to be used by Windows
* Select CPU(s) to be used by the RTOS

= System Manager Elm
Eile  VMiew Tools Bun Help
e ¥
E T wv = O 7
) | =)
4 [ My Computer CPU Assignment 7
4 [ Global Settings _ .
V; CPUA&siannEmI Adjust the number of CPU's used by Windows:
f-' Realtime Optimizations [ ]
[ EtherCAT Compatible Devices Windows CPU Usage: 3 Processors of 4
[ RTOS Files
£ Mem ory Areas Assign Operating Systems to the CPU's: =
4 [ RTOS#1 (On Time RTOS-32)
4 Settings CPLU# Windows 7 On Time RTO5-32
A RAM B cru1
== Devices H CPU2
- Application
—
. Rtos32Demo H CPU3
B crus O 1
CPU assignment is valid
Show EtherCAT Devices Only @ RTOS Stopped | | Workspace C:\Program Files (xB6)\acontis_technologieshE(

ab&& ~ V15
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PN

Hardware Partitioning: RAM Assignment

* Set RAM size for the RTOS, will be allocated at early boot stage

* Memory is invisible for Windows (and vice versa)!

File View Tools Bun Help

SR =

4 0 My Computer
4 [0 Global Settings
/r- CPU Assignment
/r- Realtime Analyze
/" Realtime Optimizations
* [0 EtherCAT Compatible Devices
© [ Files
- Memory Mapped Files
- Memory Areas
4 [ RTOS #1 (On Time RT0S-32)
4 00 Settings
- = Devices

= Application

Show EtherCAT Devices Only

-0 /

On Time RTOS-32 Settings

RAM 95 MByte
Assigned CPU's [ CPU2  Change CPU Assignment

e

05 Image | +++ NOT applicable +++

ImageQOffset | 0:10000

| @ RTOS Stopped | | Workspace C\Program Files\acontis_technologies\EC-Wi

ab&& ~ VL5
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Hardware Partitioning: Device Assignment

. Eile View Tools PRun Help
~2X wv me- | QO

4 [ My Computer
4 [ Global Settings
/f' CPU Assignment
/“-' Realtime Analyze
/" Realtime Optimizations
4 [0 Devices

My Display adapters
© 4 IDE ATA/ATAPI controllers
4 K petwork adapters

Intel(R) 82574L Gigabit MNetwork Connecti ...

4 _ Ports (COM & LPT)
o Communications Port (COM1)

LY System devices
= Universal 5erial Bus controllers
[ Files
[0 Memory Mapped Files
5 Memory Areas
4 [ RTOS #1 (On Time RT0S-32)
4 [ Settings
/G Configuration
v [0 Devices
4 [ Application
. ECMasterDemoDc

Show All Devices

Intel(R) 82574L Gigabit Network Connecti ...
Intel(R) 825741 Gigabit Network Connection

Vendorld 8086 Deviceld 1003 (Bus02 Dev00 Fct00)
Interrupt is enabled (MSI -3, MSI -4, MSI -5, MSI -6, MSI -7, MSI -8, MSI -0, MSI -10)

| F Assign to RTOS (Legacy Interrupt Enabled)

[ <+ Assign to RTOS (MSI Enabled) l

[ <+ Assign to RTOS (Interrupt Disabled) l

[ Properties l

@ RTOS Stopped | | Workspace C\Program Files\acentis_technologies\EC-WinRTO5-32\workspaces\ecmlocDbg

ab&& ~ VL5

Select Device currently
controlled by Windows

* Assign Device to RTOS

* Caveat: PCl interrupt

sharing!

* EtherCAT master:

No interrupt required!
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Hardware Partitioning:
Device ready to use for the RTOS

File View Tools BRun Help
=2 vV m- O 7

4 [0 My Computer RTOS Intel(R) 82574L Gigabit Network Con ...

4 [T Global Settings
: . RTOS Intel(R) 82574L Gigabit Network Connection #2 (NoIRQ)
/‘_‘ CPU Assignment Vendorld 8086 Deviceld 1003 (Bus03 Dev00 Fct00)
/" Realtime Analyze Interrupt is disabled

/" Realtime Optimizations
4 = Devices
¢ By Display adapters
" <% IDE ATAJATAPI controllers
4 K Network adapters
__"_ Intel(R) 82574L Gigabit Metwork Connecti ...
4 - Ports (COM & LPT)
o Communications Port (COM1)
¢ System devices

4+ Assign to Windows (Restore Windows Driver) l

‘ 4 Assign to Windows (Don't restore Windows Driver)

l Properties l

. Universal Serial Bus controllers
[ Files
[ Memory Mapped Files
= Memaory Areas
4 [ RTOS #1 (On Time RT0S-32)
4 [ Seftings
/" Configuration
4 = Devices

|at RTOS Intel(R) 825741 Gigabit Network Con ...

at RTOS PCI Device (NoIRQ)
4 @ Application
. ECMasterDemoDe

Show All Devices ‘ @ RTOS Stopped ‘ | Workspace C\Program Files\acontis_technologies\EC-WinRTO5-32\workspaces\ecmblocDbg

V1.5 24



Software Development




System Manager: Visual Studio Integration

* Automatically create new projects based on existing demos

= Copy files into workspace

= Create VS solution

= Add required compiler
and linker settings

= Add all files needed

* Only 2 steps to debug
= 1.) Build
= 2.) start debugging

éiban _ V15

= System Manager

File View Teols PRun Help
—_—
N N = @

4 [ My Computer
4 [0 Global Settings
/" CPU Assignment
/" Realtime Optimizations
el = Devices

" wzr Anschlisse (COM & LPT)
¢ By Grafikkarte
4 K Metzwerkadapter

_5'_ Intel(R) Centrino(R) Ultimate-M 6300 AGMN
" &€& Speichercontroller
¢ Systemgerite
" USB-Controller
[ RTOS Files
[0 Memory Areas
4 [ RTOS #1 (On Time RTOS-32)
4 [ Settings
/ RAM
- = Devices
at RTOS Realtek PCle GBE Family Controller
4 [0 Application
__ Rtos32Demo

Show All Devices

fv

K¢ Broadcom MNetXtreme 57w Gigabit Controll ...

Rtos32Demo Image (Debug)

General

05 Image C:\Program Files (x86)\acontis_technologies\EC-WinRTOS

Development

Project Folder C:\Program Files (x86)\acontis_technologies\EC-WinRTOS.

% Open Project with Visual Studio...

< | m |

(3

@ RTOS Stopped | | Workspace C:\Program Files (xB6)\acontis_technologies\EC-WinRTO5-32\workspaces\

26




Microsoft Visual Studio Support m

Support for Visual Studio 2005 up to VS 2015

Application Wizard

= Automatically create new real-time application template

= All required settings, header and library paths set properly

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

No difference compared to debugging a Windows application
= Directly start debugging after linking application
= Automatically loading application into real-time environment

Application running in debugger keeps full real-time behavior!

Al
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Remote Debugging via TCP/IP

[ ¢ System Manager |ﬂ|1
File View Tools Run Help * Ta rget
P z .
F2Q vy - 7 B = Install runtime components only
A E;Y;":FT“:; ECMasterDemo Settings (Debug only) = System Ma nager launches Debug
4 & oba ings .
-y /‘ CPU Assignment General Mon Itor
[ Files
N ] Memory Mapped Files 05 Image C:\Program Files (x86)\acontis_technologies\EC-WinRTO5-32\workspaces\ecmDemoli\pi
[ Memory Areas Parameters "-i8254x 0:010000001 -v 3 -t 0 -b 1000 -perf -sp 3 -log ecrmaster”
4 [ RTOS #1 (On Time RTOS-32) [ ]
- & s Host
£ Gontin Configuration * Install SDK components only
# [ Application EtherCAT Network Information File (END = Select remote IP address.

__ ECMasterDemo

ENI-File T ——— = = System Manager launches Visual

EC-Engi Confi tion File (ECC i
nomneer Configuration Fl¢ €€ | Edit DEBUG Connection Settings Studio.

ECC-File

© Lol Debugging = Applications will be downloaded to
[Emecahened | g romorepenugging 727 remote target via TCP/IP

Diagnosis

EC-Lyser | EtherCAT Diagnod

Development

Project Folder C:'\Program Files (x86)\acontis_technologies\EC-WinRTOS-32\workspaces\ecmDemoal\p

l % Open Project with Visual Studio...

Local Debuggi
Debugging -7 Debuoaing 1721794 [Settings| |Test Connection|
(@ Remote Debugging

) Create Project Shortcut...

Show EtherCAT Devices Only @ SDK only mode | | Weorkspace C\Program Files (x86)\acontis_technologies\EC-WinRTOS-32\workspacesiecml

al .
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EC »Win

Standard Output Device (printf)

[ &2 VIO - PuTTVtel =S

Humber of pages added to
ETEernel-32 Debug Version

Hello, RTVmEf-32 (1 CPU=)!
Interface opened, MAC address: a: ) —dd-ee-02
Using static IFP address 182.

494
. 348

[
of
m
ot

(5

EOM
hluc: on Wini?z

kel ke ke
it
m

W w w

iy
o
m
=Y

iy
of
m

al wvirtual address
ilabkle wirtual addr

tot
ava

-
W

[
W m

o
of
m

PCI BICS Imformation
Vendor Device Bus Dev Func Cla nt i TLat MSIT
FFFE

FFFE
FFFE
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EtherCAT Integration




EtherCAT related components in EC-Win

EtherCAT
Diagnosis

EtherCAT
Configuration

o0

MS Visual Studio

Application Wizard A

" . £ R .
Real-time Debugging - Remote Diagnosis

y
el

Motion Library

Windows
Real-Time

Real-time analyzation o

Heal—tlme ﬂptln‘lllatll:ln “l | EthEI’cA.T D‘EH’iEE
Selection

i

Function Blocks

\
CPU core management - Real-time Files .

I
- il — 1

|
1 I
I 1 -

J 4 Class A/B .
|
]
.

.
-

Feature Packs Single axis movement

Real-time Debugging .

1
\
- Example Apps

V1.5
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EtherCAT compatible Ethernet Controller

* Automatically detect all Ethernet Controllers that are supported by EtherCAT master
* Assign to the real-time part

/# System Manager Elﬂu
File View Tools Run Help |
-, .
R vy | me QO /
i =
P .
& My Computer RTOS Realtek PCle GBE Family Controller
4 [0 Global Settings
; . RTOS Realtek PCle GBE Family Controller
/k_' CPU Assignment Vendorld 10EC Deviceld 8168 (Bus03 Dev00 Fct00)
/" Realtime Optimizations Interrupt is enabled (MSI)
[ EtherCAT Compatible Devices - - - -
£ RTOS Files | 4 Assign to Windows (Restore Windows Driver) |
= Memony Areas
i i |f Assign to Windows (Don't restore Windows Driver)
4 [ RTOS#1 (On Time RTOS-32)
4 [ Settings
/7 RAM
P .
(2 Devices | Properties |
\at RTOS Realtek PCle GBE Family Controller
[ Application
‘| n | r
Show EtherCAT Devices Only @ RTOS Stopped | | Workspace C\Program Files (x86)\acontis_technologies\EC-Win

Al .
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Select EtherCAT example application

L System Manager ;IEIEI

File  Wiew  Tools Run  Help

Fled vy | ms QO | /|

= [ My Computer
= [ clobal Settings
# CPU Assignment
f Realtime Optimizations
[ EthercAT Compatible Devices
[ RTOS Files
= Memory Areas
= [ RTOS £1 (On Time RTOS-32) = Open Existing Application
[ settings
[ Appiication

Application
Add an RTOS Application,

= Create Mew Application Project (Debug Only)

& Add New Realtime Application - 10| x|

Select Realtime Application

Select an ATOS Application to Configure and Run

| EcMasterDemo.bin |~
ECMasterDemo.bin

EC-Motion Demo

ECMasterDemoSyncSm.bin

ECMasterDemoDc.bin Canc
RTOS5-32Demo.bin Cancel
RealtimeDemo.bin

Show EtherCAT Devices Only

| @ RTOS Stopped | | Workspace C:\Program Fies (x86) \aconts_technologies EC-WinRTOS-32workspaces\defz

Al .
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Example application parameters m

» Select network adapter for EtherCAT

* Adjust cycle time

:
 Contomize ECWoEDagn TR [ [ e

Customize ECMasterDemo.bin

Select Metwork Adapter for EtherCAT.
If this list is empty, assign an EtherCAT compatible Network Adapter first.

RTOS Realtek PCle GBE Family Controller =

Adapt the time peried with which the EtherCAT cyclic task is running

Cycle Time 1000 us (1 kHz)

Al .
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EtherCAT Network Configuration Data Flow m

\ = EtherCAT S
. W.-—H’*"“ ther ave
\/\L User Input — — B |nformation (ESI)
W@%\ _ \ Files
C~_

[" , . \
Windows System

EtherCAT Networl_< Information (ENI) - Network
File ' topology
% I System E E =
- = = B
I EtherCAT. ™
[ EtherCAT Slaves

al .
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EtherCAT Network Configuration (1)

* ENI file required to
become operational

File View Tools Run Help

Mexvv | Bw QO | / | i

“ @ My Computer ECMasterDemo.bin Settings
4 [ Global Settings v
/. SRl St General | * EC-Engineer integrated
/" Realtime Optimizations .
" [0 EtherCAT Compatible Devices 0S Image C:\Program Files (x86)\acontis_technologies\EC-WinRT0S-32! | nto Syste m M a N a ge r
» [ RTOSFiles Parameters "-i8254x 0501020000 1 -v 3 -t 0 -b 1000 -perf -sp -log ecmaster

= Memory Areas

4 [ RTOS #1 (On Time RT0S-32)

4 [0 Settings
. F ion Fi
/ RAM EtherCAT Network Information File (ENI)
4 [ Devices ENI-File l ‘ ’ Browse |
at RTOS Intel(R) 82583V Giga |
4 [ Application EC-Engineer Configuration File (ECC)
__ ECMasterDemo.bin ECC-File [ B ] :
‘ _Fil rowse
I | EtherCAT Network Configuration | I EtherCAT Diagnosis |
p—

Autostart

[] Start program automatically

< ] ] »

Show EtherCAT Devices Only © RTOS Stopped Workspace C:\Temp\wkspc\ECMDemo

al .
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EtherCAT Network Configuration (2)

= EC-Engineer [C:\Temp\wkspc\ECMDemo\config\ECMasterDemo_0.ecc]
File View Network Settings Help

Project Explorer
= . EC-Win CIass-AMasterJ
v [ Slave_1001 [EK1100] (1001)
¥ Slave_1002 [EL2004] (1002) General
B Slave_1003 [EL2004] (1003) Unit Name
i Slave_1004 [EL1014] (1004) Cycle Time [us]

i Slave_1005 [EL1014] (1005)
B Slave_1006 [EL4132] (1006)
"] Slave_1007 [EK1110] (1007)

EC-Win Class-A Master
1000

Slaves connected to remote system

IP Address
Port

Master-Instance

192 .168.157. 2
6000
0

o |[@][=]

‘ Master !Process Data Image M Advanced Options H Distributed Clocks‘

£8 VIOO - PuTTVtel

| " |

{ Classic View }’ Flat View H Topology View i

I
Information
Name EC-Win Class-A Ma
Description EtherCAT Master U
Vendor acontis technologie

Networks: 1 | Slaves: 7 I

aconti
Ringgger V1.5

Master runs in server
mode

EC-Engineer
automatically connects
to master stack

Scan EtherCAT network

Optionally adjust
settings

On close: store results
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EtherCAT Network Configuration (3)

| File View Tools Run Help

~]2x wv

me | QO | /4 i

4 [ My Computer
4 [ Global Settings
/" CPU Assignment
/’ Realtime Optimizations
" [0 EtherCAT Compatible Devices
> [ RTOS Files
(] Memory Areas
4 [ RTOS #1 (On Time RTOS-32)
4 [ Settings
/7 RAM
4 [ Devices
at RTOS Intel(R) 82583V Giga
4 [0 Application
. ECMasterDemo.bin

| " ] »

ECMasterDemo.bin Settings

General
0S Image C:\Program Files (x86)\acontis_technologies\EC-WinRTOS-32\bin\rtos-32\x86\ec

Parameters "-i8254x 0x01020000 1 -v 3 -t 0 -b 1000 -perf -sp -f ENI -log ecmaster”

EtherCAT Network Information File (ENI) I
ENI-File C\Temp\wkspc\ECMDemo'\config\MasterEni_0.xml l

EC-Engineer Configuration File (ECC) I

ECC-File | C:\Temp\wkspc\ECMDemo\config\ECMasterDemo_0.ecc | Browse

[Browse]

‘E?ﬁ:‘r(;T Netwark Configuration ‘ [EthelCAT Diagnosis]

Autostart

[] Start program automatically

Show EtherCAT Devices Only

© RTOS Stopped

Workspace C:\Temp\wkspc\ECMDemo

V1.5

* ECC, ENI stored

* Application now ready
to operate

* Start EC-Engineer or
EC-Lyser for diagnosis
purpose
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Low level communication: Shared Memory Areas m
+ Events

- System Manager E‘Eu ° DireCt access Via POinterS tO
File View Tools Run Help m e m O ry
. A e *
* X v = @ 7 A
“ =;3" Computer Memory Area "SharedMemoryB"
4 Global Settings ° H H
/" CPU Assignment Id SharedMemoryB Conflgurable Vla SyStem
g Realtime Optimizations Size 768 KByte + Manager tOOI
: Devices
¢ [0 RTOS Files
4 Memory Areas
. SharedMemoryh Access Mode " . . .
_ ShoredMemony8 * Events: notification if new
4 [ RTOS 21 (On Time RT0O5-32) 05 Mame Access Mode d t . I bl
: g Settings RTOS 21 (On Time RT0S-32) ata avallable
4 Application ) _
. EC-Motion Demo Windews 7
Show All Devices @ RTOS Stopped | | Workspace C\Program Files (x86)\acont

Al .
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Enhanced Communication features m

Named message queues and pipes
= Telegram or stream oriented communication

Real-time Socket API

= Create applications which can run locally using Shared Memory or remote using
TCP/IP

Remote TCP Gateway
= Routing TCP to Shared Memory

= Connect external tools with Windows IP address
» automatic forwarding to master stack

Arbitrary (hard disk) File Access
= Access (read/write/create/delete) any files stored on the hard disk
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Data Exchange: File Access via Memory

File View Tools Run Help

=2« 9~./_

=~ Q0O 7

| =)
4 @ My Computer Memory Mapped File "ENI"
4 [ Global Settings
/° CPU Assignment Id EMI
/‘_’ Realtime Analyze Size 114268 Byte
/" Realtime Optimizations
* [0 EtherCAT Compatible Devices File C:\Program Files\acontis_technol Browse ... ] [ Opi
[ Files
4 [0 Memaory Mapped Files
. ecmaster.log File Sync
. ecmaster_dcm.log
On RTOS start:
(=] Memory Areas Load File Zero Memory
* [ RTOS #1 (On Time RTOS-22) On RTOS stop:
Store into File
Access Mode
0S5 Name Access Mode
RTOS#1 (On Time RTOS5-32) |Read Only A
Show EtherCAT Devices Only () RTOS Running | | Workspace C:\Program Files\acontis_technologies\EC-WinRTOS5-32\w
°

PN

Files stored in memory instead
of hard disk

Much faster access

Independent from Windows

Useful for real-time
configuration and log files

Can be accessed via ANSI
functions (fopen, fread, ...)
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Communication: Virtual Network

rﬂ Gerdte-Manager - L EI@E

Datei Augion Ansicht 1 * Used for application

o= | FE HE & B %S debugging

A-ﬁ SZF-7 =
e cese COM&LLPT = Visual Studio Connection to the
b--ﬂ Audio-, Video- und Gamecontroller real_time Debug Monltor

b-ﬁ Bildverarbertungsgerdte

S M Computer

b <4 DVD/CD-ROM-Laufwerke

S @ﬁ Eingabegerdte (Human Interface Devices)
b B Grafikkarte

4 Intel Wiuss * Optional Package: TCP/IP stack

[ Laufwerke

>-f3 Mause und andere Zeigegerate = Useful for scalable solutions

f> EI Monitore

Al? Metzwerkadapter . .
----- @ Eroadco:NEthremES?m Gigabit Controller > e'g' same appllcatlon to
..... ¥ Intel(R) Centrino(R) Ultimate-N 6300 AGN communicate with external

----- @ Microsoft Virtual WiFi Miniport Adapter 22

WiFis Windows tools
l@ Realtime O3 Virtual Network Adapter |

----- @ VMware Virtual Ethernet Adapter for ViWinetl Loy
----- @ VMware Virtual Ethernet Adapter for ViWinetd
[ R Prozessoren

4 -at Realtime 05 Devices

. 1_ak RTOS Realtek PCle GBE Family Controller

I £ % Sneichercontroller
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Real-time on Windows




System Manager: m
Real-time analyzation (no optimization)

= System Manager

File View Tools Run Help ¢ Res u ItS
H2a vy | mew|QQC / | = CPU clock: throttling

ive?
‘ =;";":"I”:’ Realtime Analyze active:
4 obal Settings .

# CPU Assi:nment p | - Tlmer: taSk IEVEI

/" Realtime Analyze

f Realtime Optimizations Iatency

b g 'I-i::lhejrCAT Compatible Devices Results - System Management
[ Memory Mapped Files CPU Threttling... Task Latency... Systemn Mgmt Irg (SMI)... I nte rru ptS?

5 Memory Areas
© [ RTOS#1 (On Time RT0OS-32)

@] ]
( Joe)
- @00

| 294 | | 203 | 247 | 1558 |
Delta (%) Min Avg Max Count
Show EtherCAT Devices Only ‘ @ RTOS Stopped | ‘ Workspace Ch\Program Files (x88)\acontis_technologies\EC-WinRT|

On non-optimized PCs real-time often cannot be guaranteed!
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System Manager: PC real-time

optimization

o System Manager . . . .
A * Typical optimization
File View Tools Run Help
2wy me QO e | steps
4 [0 My Computer : i gt 1 b I C
_ Realtime Optimizations ® Disable CPU Power
4 = Global Settings
/" CPU Assignment CPU Power Management Mana geme nt
/" Realtime Analyze Modern CPUs have various power-saving features. All those are handled
/" Realtime Optimizaticns within the CPU processor driver. To assure deterministic real-time behavior,
* [ EtherCAT Compatible Devices these settings all have to be disabled by means of disabling the CPU
= P processor driver,
Files
Enable Intel Processor Driver [}
= Memory Mapped Files p p y a C
= Memaory Areas C1E Patch
4 [ RTOS #1 (On Time RTOS-32) Warning: Availability of this feature cannot be safely determined by
v [ Settings software, In case the CPU does not support this feature enabling this patch
£ Applicati will cause a Windows Blue Screen of Death after starting the RTOS! .
pplication
Enable C1E Patch - BIOS Settlngs
Optimized Bios Settings (see hints on acontis
Some BIOS Settings should be adjusted to get reasonable Realtime .
behaviour. Please check out http://www.acontis.com/eng/support/pc- \A( b )
hardware-real-time-optimization/bios-settings/index.php e S lte
Disable Video Acceleration
A very commeon cause for PC hardware real-time viclation is the graphics
driver, Please check out http://www.acontis.com/eng/support/pc- . .
ardware-real-time-optimization i ver/i .ehg u VGA Drlver ISSUE?
Show EtherCAT Devices Only @ RTOS Stopped ‘ | Workspace C:\Program Files (x86)\acontis_technologies\EC-WinRTOS5-32\works
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System Manager:

Real-time analyzation (with optimization)

- System Manager

File View Tools Run

H2a v

4 [0 My Computer
4 [ Global Settings
f CPU Assignment
/" Realtime Analyze
/" Realtime Optimizations
¢ [0 EtherCAT Compatible Devices
[ Files
[ Memory Mapped Files
2 Memory Areas
[ RTQS #1 (On Time RTDS-32)

Results
CPU Throttling...

Show EtherCAT Devices Only

| @ RTOS Stopped

Task Latency... Systern Mgmt Irg (SMI)...

@00

[ Jole)]

@O0

[ o | | 202 | 208 | 33 | -1
Delta (%) Min Avg Masx

Count

‘ Workspace C:\Program Files (x86)\acontis_technologies\EC-WinRT|

After applying one or multiple optimizations
- most PCs will be able to run real-time applications!

* Results

= CPU clock: no
throttling

= Timer: short task
level latency

= No SMls
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EC-Win Summary

* Fully integrated EtherCAT real-time solution
= one vendor, one support contact

= Acontis has expertise for Windows real-time extensions back to 1994 and is leading provider for
EtherCAT software since 2005

= System Manager tool: One-stop tool for the whole product

* Key Features

= Win32 real-time platform with Microsoft® Visual Studio® support for the non-real-time and
real-time part of the software

= High speed: No interrupt latency impact
= Class A EtherCAT Master Stack
= High Performance real-time Ethernet Drivers

* All runtime components included: No additional license required
= License for EtherCAT Class A Master Stack
= License for Basic Windows Real-time Platform
* License for On Time RTOS-32 real-time operating system
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Quality Assurance




Quality Assurance: Acontis Test Laboratory

* Test lab to test products before a
new version gets released

* More than 50 different PC’s

= some supplied by customers
as reference systems

* A wide range of Intel and AMD processors
=  AMD: Athlon, Duron, Fusion etc.
= Intel: Celeron/Pentium, Core i5/7, XEON, Atom etc.

 Different chipsets
= |ntel, Nvidia, VIA, SiS etc.

* Automated test scripts (e.g. %2 million start/stop cycles in one single test)
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KUKA Robot Controller: TUV certified Safety inside!

TUV certified safety PLC
* Based on latest acontis real-time technology

*  EtherCAT master from acontis as well

* Robot controller and Safety PLC within one single
controller PC

* 15.000 controllers per year

* =¥ Quality proven technology!

1 Voltaire
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