Windows Real-time Hypervisor




Run Real-time Linux alongside Windows L Win

on one PC

CONTROL = Save hardware costs

= Reduce space:
Compact controllers can be
built

Consolidate Hardware
with

LxWin L
= Improve reliability:

Increase the MTBF as less
hardware components are
used

= Scalability:
Use the same Linux
application in an embedded
system
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General Hypervisor Overview
(from Wikipedia and Microsoft) L« Win

* A hypervisor is a piece of a platform-virtualization software that allows multiple
operating systems to run on a host computer concurrently

 Type 1 (or native, bare-metal) hypervisors are software systems that run directly on the
host's hardware to control the hardware and to monitor guest operating-systems

* Type 2 (or hosted) hypervisors are software applications running within a conventional
operating-system environment (Host OS)

Type 1

Type 2 VM 1
(“Parent”)

/ Hanhvare\

alternative real-time
approaches

Hardware

acontis approach l
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Lz Win

Hypervisor Host OS = Windows

WINGOWS:

Hypervisor Host OS and Guest OS are the same

Windows boots first and loads the real-time Hypervisor

Real-time Hypervisor boots and controls Linux

Windows installed first, Hypervisor installed later
= use unmodified original Windows OS

Runs on all hardware where Windows runs
= |ntel or AMD processors

= single or multi core processors
= No HW VT support needed in the processor

= HW VT support optional (e.g. for higher reliability,
Shared Core Support)
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Real-Time Linux




The Linux real-time operating system LxWin

* The most popular real-time OS
= Used by customers all over the world
= Most powerful real-time OS available (API richness, OS capabilities, ...)
= Thousands of drivers available, hundreds of third party products available

* RT Preempt Patch
= Adds hard real-time to Linux, proven in thousands of industrial applications
= LxWin: ready to use headless real-time image included
= Yocto support to create custom real-time Linux kernels

* Scalable Solutions can be built
= Level 1: Embedded Controller without GUI: use native, embedded Linux
= Level 2: Embedded Controller with GUI: use native Linux with GUI (e.g.Qt)
= Level 3: High End Controller with powerful Windows GUI: use LxWin
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Real-time Linux features L Win

Hard real-time performance (extremely short latencies).
64 Bit and 32 Bit support

Symmetric multiprocessing (utilize multiple cores)
Powerful OS

= Separate applications from Kernel
= Powerful communication means
= Posix compliant

= Great development tools
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Real-time Environment
Hardware Partitioning




Hardware Partitioning

LxWin
* Real-time Linux needs to be 100% independent from Windows
= Linux needs its own part of the PC hardware to be deterministic: CPU, Memory, Devices

-

Windows 8 Windows10




SYStem Manager Tool




System Manager Tool: Management 7 wWin

Console

One GUI for all major development tasks

- System Manager V4.0 Build 99 (64-Bit Edition) - [C\Users\szfAppData\Roaming\acontis technologies\workspaces\default2] - O x

* Hardware Partitioning

File View Configuration Run Help

~2Q v ®=m QO /

4 [ My Computer
4 [ Global Settings
/" CPU Assignment
/" Realtime Optimizations

» System Configuration
RTOS #1 (Linux 4.4) (e.g. RAM size for Linux)

Open this node to setup the RTOS.

= EtherCAT Compatible Devices To fully setup this RTOS, you need:
b @3 Files j - Assign one or more devices to the RTOS: Go ¢ LaunCh Panel .
'\ g ﬂ::::::_::ﬂ Files - Check RTOS RAM and CPU Assignment settings: Go (eg sta rt/StOp Li nUX)
4 [ R10S #1 (Linux4.4)
/f' Configuration H
+ 88 veice « Select and run pre-compiled
at RTOS Realtek 8169/8168/8111 compatible PCI card d e m os
* Visual Studio Integration
- = create VS projects based
on demo applications

Show EtherCAT Devices Only () RTOS Running | | Workspace ChlUsers\szf\AppData\Roaming\acontis technologies\workspaces\default?
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System Manager: Workspaces

¥ System Manager V4.0 Build 99 (64-Bit Edition] - [C:\Users\szf\AppData\Roaminghacentis technologies\workspacesidefault?] - O Es
File View Configuration Run Help
22X vwv =@ OQ e _
4 [ My Computer
4 [ Global Settings RTOS #1 (Linux 4.4)
#" CPU Assignment Browse For Folder *
/" Realtime Optimizations
[ EtherCAT Compatible Devices
b [ Files
2 Memory Mapped Files v acentis technologies -
[ Memory Areas » rhpp
4 [ RTOS 1 (Linux 4.4) 3 workspaces
/" Configuration > workspaces.6.1.0.4
4 [0 Devices | = RemoveRI » workspaces.b.2
# Workspace Launcher ’ ACT
» Adobe
Select a Workspace > Lj Drophox v
< >
Systern Manager stores your projects and settings in a folder called Workspace.,
Choose a Workspace folder to use. | — | I T | |
Workspace: | C\Users\szP\AppData\Roaming\acontis technolegies\workspaces\defaultd I @
Note: You can reset System Manager to the initial state if you simply delete
the Workspace directory. Or go to 'File’ -» 'Change Workspace' to change the Workspace,
) oc | [ Cancal ] i
Sh | — \workspacestdefault2
°

L Win

* Manage different projects
within different
workspaces

* Store all settings
= Hardware configuration
= Software configuration
= Memory areas and files
= Configuration files

* Store source code
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System Manager Tool: Hardware Partitioning

L Win

File View LConfiguration Run Help

2L wv

4 [ My Computer
4 [ Global Settings
/" Realtime Optimizations
= EtherCAT Compatible Devices
b B8 Files
i [ Memory Mapped Files
= Memaory Areas
4 [ RTOS #1 (Linux 4.4)
/" Configuration
4 = Devices
at RTOS Realtek 8169/8168/8111 compatible PC card

Show EtherCAT Devices Only

() RTOS Running ‘

=@ 00

= System Manager V4.0 Build 99 (84-Bit Edition) - [C:\Users\szf\ AppData\Roaming\acontis technologies\workspaces\default2] — O

CPU Assignment

Assign Operating Systems to the CPU's:

CPUZ Windows 10 Linux 4.4
B crut & O
B cru2 OJ
i cruz O
B crus O

CPU assignment is valid
[ Reset | [Recommendedl
Recommended:

The recommended CPU configuration for this systern will be created/
restored. After saving the changes a reboot maybe required!

Reset:

All changes are reverted back. Exclusively reserved CPU(s) for the RTOS(es)
will give(n) back to Windows. After saving the changes a reboot maybe
required!

‘ Workspace Ch\Users\szf\AppData'\Roaming'\acontis technologies\workspaces\default2

ab&& ~ V1.1

* CPU Assignment

= Select number of
CPUs to be used
by Windows

= Select CPU(s) to
be used by Linux
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System Manager Tool: Hardware Partitioning L xWin

* RAM Assignment
= Set RAM size for Linux, will be allocated at early boot stage
= Memory is invisible for Windows (and vice versa)!

stern Manager V4.0 Bun -Bit Edition) - [Chlsers ata\Roamingacontis technologiest\workspaces au -
- Sy Manager V4,0 Build 99 (64-Bit Edition) - [C\Users\szf\AppData\R ing', i hnologiestworkspaces\default2] O *
File WView Configuration Run Help
T e A - - /7 i
“ @ My Computer Linux 4.4 Settings
4 [ Global Settings
# CPU Assignment RAM |512 MEyte
#" Realtime Optimizations Assigned CPU's [ CPU4  Change CPU Assignment
= EtherCAT Compatible Devices
p
> @B Files IP-Address
2 Memory Mapped Files 05 Image |C:\Program Files\acontis_technologiestLéWin\Bin\linux\x86\bwinboot.bin |

[ Memory Areas
4 [ RTOS #1 (Linux 4.4)
4 = Devices
at RTOS Realtek B169/8168/8111 compatible PCI card

Image Offset [n0

Show EtherCAT Devices Only () RTOS Running Workspace Ch\Users\szf\AppDatalRoeamingacontis technologieshworkspaces\default?

Al .
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System Manager Tool: Hardware Partitioning

File
=24 |pyy @

4 [ My Computer
4 [ Global Settings
#° CPU Assignment
/" Realtime Optimizations
4 [ Devices
v W Display adapters
" wg |DE ATASATAPI controllers
4 @ Metwork adapters
@ Broadcom MetXtreme 57 Gigabit Controller
|“n Realtek PCle GBE Family Contraller
@ Intel(R) Centrino(R) Ultimate-M 6300 AGN
v =% Ports (COM & LPT)
- 5D host adapters
W System devices

View Configuration Run Help

O

= Universal Serial Bus controllers
© [ Files
» [ Mernory Mapped Files
[0 Memory Areas
4 [0 RTOS #1 (Linux 4.4)
/" Configuration
5 Devices

Show All Devices @ RTOS Stopped ‘

# System Manager V4.0 Build 99 (64-Bit Edition) - [C:\Users\szf\AppData\Roaming\acontis technologies\workspaceshdefault2] - O *

Realtek PCle GBE Family Controller
Realtek PCle GBE Family Controller

Vendorld 10EC  Deviceld 8168 (Bus03 Dev 00 Fct00)
Interrupt is enabled (18)

| < Assign to RTOS (Legacy Interrupt Enabled}‘

| 6 Assign to RTOS (M5 Enabled) ‘

| <~ Assign to RTOS (Interrupt Disabled) ‘

| Properties ‘

Legacy Interrupt Usage Table

standard P3/2 Keyboard

4
Communications Part (COM1)
2
System CMOS/real time clock
12
Dell Touchpad
16
InteliR) 7 Series/C216 Chipset Family USE Enhanced Host Controller - 1E2D
17
SDA Standard Compliant SD Host Contraller
18
Realtek PCle GBE Family Controller
21
Intel(R) 7 Series/C216 Chipset Family USE Enhanced Host Controller - 1E26
High Definition Audio Controller
23

STMicroelectronics 3-Axis Digital Accelerometer

| Workspace ChUsers\szf\AppData\Roaminghacontis technologies\workspaces\default?

Stgntis

L Win

* Device Assignment

= Select Device currently
controlled by Windows

= Assign Device to Linux
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System Manager Tool: Hardware Partitioning L« Win

Device ready to use for Linux

¥ Systern Manager V4.0 Build 99 (54-Bit Edition] - [C:\Users\szf\AppData\Roaminghacontis technologies\workspaces\defaultd]  — O X
Eile View Configuration Run Help
=LK | vV L) ®) 7 )
4 [ My Computer RTOS Realtek 8169/8168/8111 compatible PCI card

4 [ Global Settings
RTOS Realtek 8169/8168/8111 compatible PCI card

/" CPU Assignment Vendorld 10EC Deviceld 8168 (Bus 03 Dev 0D Fct0D)
# Realtime Optimizations Interrupt is enabled (M5I)
[ EtherCAT Com patible Devices

| ¢ Assign to Windows ‘

v [ Files
* ) Memery Mapped Files
[ Memary Areas

4 [ RTOS #1 (Linux 4.4) |- IRQ Property: Legaq,r‘
,r. Configuration
4 [ Devices |- IRC Property: MSI ‘

lat RTOS Realtek 8169/8168/2111 compatible PCI card

|- IRQ Property: Mone

| Rename Device ‘

| Properties ‘

Show EtherCAT Devices Only @ RTOS Stopped | | Workspace ChUsers\szf\AppData\Roaminghacontis technologies\workspaces'default
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Run Real-time applications on Windows

% Win

VisualGDB: MS Visual Studio Support for developing real-time applications

w ptpdwin (Debugging) - Microsoft Visual Studio (Administrator)

File  Edit  View
B o - |

= Process: [9904] ptpdwin.exe -

daemonconfig.c
[l ptpcwin

- w| = ~ | | Debug

Project  Build Debug Team Tools Test Analyze Window Help

P Continue = | 5 ;
Lifecycle Events = Thread: [10912] Main Thread - Y

datatypes.h configdefaults.c ptpdOs.c netOs.c

- (Global Scope)

ptpd2.conf

o€

- X v
~ @ testinterfaceEx(char * ifaceMame, con ~

Y & | Quick Launch (Ctrl+Q)

|_)on1~

Stack Frame:  testinterfacebx

Solution Explorer

@l o-sa8@

1329
1338
1331
1332
1333
1334
1335
1336
1337
1338
1339
1348
1341
1342
1343
1344
1345
1346
1347
1348

nCnt
netPath

netPath-=szlinkLayer

if (pletPath == NULL)

netPath = (NetPath*)calloc(l, sizeof(MNetPath));

}

netPath-»pLinkParms = NULL;

/* create link layer command for parsing */

OsMemset(netPath- )slenkLayer‘J @, LINKLAYER_BUFFER_LENGTH);
netPath->szLinkLayer[@] = H

for (nCnt = @; (nCnt < (int)strlen(rtOpts->ifaceName)) || (nCnt < (int)(LINKL

{

netPath-»szLinkLayer[nCnt + 1] = rtOpts->ifaceName[PTP PORTABLE_DEVICE_PRE
if (’tC-pts—):i.i I @ netPath->szlinklayer| & ~ (x00e61170 "-" = | nCnt] == "@")

netPath-»>szlinklayer[nCnt + 1] = " ';

else if (rtOpts->ifaceName[PTP_PORTABLE_DEVICE_PREFIX_LEN + nCnt] == "\@"’

1
i
b

ptcWord = OsStrick(netPath-»szLinkLayer, ™ ");

break;

Value Type

0 int
(00e610b8 {eventSock=0 generalSock=0 multi NetPath *
000e61170 "-" Q ~ char[80]

netPath-=szlinkLayer[0] 45! char
netPath-»szlinkLayer[nCnt+" 0 0" char

rtOpts

rtOpts-»ifaceName

Locals Wat...

(01 2daf80 {ptpdwin.exe!lRunTimeOpts tOpts}- const RunTimeOpts *
(x012dafcd "TSMLL@sockraw@vnet" Q - char* const

Out.. Me. Pen.. Find.. Call. Exce.. Com.. Imm.. Brea.. Thre.. Tasks Find.. Find..

Ln 1339 Col 1 Ch1

Search Solution Explorer (Ctrl+ )
] Solution 'ptpdwin’ (6 projects)
P %l ieee1383v2Win
b [ khello? (Linux)

b [ ptpdlin (Linu)
b [ ptpdbawin
4 [%] ptpdwin
P =B References
P[5 External Dependencies

Header Files

ptpd

Resource Files

b

b

3 Source Files

ptpd2.conf

ReadMe.txt
B todo.bdt

I %] uchartest

WOy Yy

Solution Explorer WEETN ST g

Powerful VisualGDB plugin for
real-time application
development

Project Wizards

= Automatically Create new
real-time applications

Powerful Graphical Debugger

= As convenient as debugging a
standard Windows
application

Analysis tools

= Valgrind based dynamic
analysis (e.g. memory leak or
race condition detection)

= Code Coverage reports
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Fast and deterministic timer: Windows with Real- [N/

Time

Shortest possible cycle time: 1 millisecond
High jitter, huge delays
Tek L. Trig'd M Pas: 1.000mms SAVESREC
+

Code snippet for 1 msec cycle controller:
timeBeginPeriod(1l) ;

for(;;)
{
Sleep(1l);
RunController () ;
} 4+ Images
1 Select
Folder
Save
h TEKOOOD.JPG
Screens ot CH1 1.00% M 25008 CH1 ™ G40y
—Jan- - 1.00723kHz
1 msec Cycle 15-Jan-15 13:35

high average Ethernet send jitter
Sometimes huge delays > 100 msec!

Al .
acon
hl)t;-ii Vi1 19



Fast and deterministic timer: Windows with
LxWin L Win

Tek L Trig'd M Paos: 1.000ms DISPLAY
+

* Up to 50 usec cycle time

Persist
. Infinite
* Low litter
. Forrmat
* Simple to use '
* Code snippet for 100 usec cycle controller:
struct timespec ts;
ts.tv_sec=0; ts.tv nsec=100000; CH1 .00 M 25018 CH1 ™ Bdlmy
f or (;7) 15-Jan-15 1341 1,00003kHz
clock nanosleep (CLOCK MONOTONIC,O0, &ts,NULL) ;
\ RunController(); o TE-R T Trig'd 4 Pos: 1.000ms DISPLAY
=~
* Screenshots
= Top: 1 msec cycle — Bottom: 100 usec cycle | | Format
= Low Ethernet send jitter N | ¢
= Deterministic!
= Very short cycle times up to 50 usec
CH1 .00 M 25,008 CH1 ™ B4y

15-Jan-15 20013 10,0071 2kHz
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Run Real-time applications on Windows 7« Win

TCP/IP

Motion Control,

User Interface (GUI) PLC. CNC. etc

acontis TSN Stack
acontis EC-Master

Data Analysis and
Logging

OPC UA Stack

..other App

Third Party Product

]I
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Communication




Low level communication:
Shared Memory Areas + Events

\al

 Systern Manager V4.0 Build 99 (84-Bit Edition) - [C:\Users\szf\AppDatatRoaming\acontis technologies\worksp...  — O =
File View Configuration Run Help
=24 | vy = O e i
“ @ My Computer Memory Area "SharedMemoryB"
4 [ Global Settings
/" CPU Assignment Id |SharedMernoryB |
/" Realtime Optimizations Size (64 |lml
4 : Devices 7
* 5 Display adapters
" wmg |DE ATA/ATAPI controllers
4 W Metwork adapters Access Mode
@ Broadcom MetXtreme 57 Gigabit Controller
@ Realtek PCle GBE Family Controller 05 Name Access Mode
W Intel(R) Centrino(R) Ultimate-M 6300 AGN ) S EEEE—
, RTOS #1 (Linux 4.4) | Read / Write |
© =% Ports (COM & LPT) e —
W 5D host adapters Windows 10 |Read Only  ~|
v B Systemn devices
v = Universal Serial Bus controllers
* [ Files
[ Memory Mapped Files
4 [ Memory Areas
. SharedMemoryA
_ SharedMemoryB
4 [0 RTOS #1 (Linux 4.4)
/‘-' Cenfiguration
: Devices
Show All Devices @ RTOS Stopped | | Workspace Ci\Users\szf\AppData\Reamingacentis technologies\workspg

ntis

L Win

* Direct access via Pointers
to memory

* Configurable via System
Manager tool

* Events: notification if
new data available
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Enhanced Communication features LxWin

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 acontis EC-Master EtherCAT master stack

Arbitrary (hard disk) File Access
= Access (read/write/create/delete) any files stored on the hard disk

Al .
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hl)t;-ii Vi1 24



Data Exchange: File Access via Memory L = Win

# Systemn Manager V4.0 Build 59 (64-Bit Edition) - [C:\Users\szf AppData‘\Reaming\acontis technologies\workspaces\default?] - O * : H
g ? PP ’ gesiworiep * Files stored in memory
File View EConfiguration Bun Help . .
L , instead of hard disk
= 2K v = &) 7 )
4 [ My Computer Memory Mapped File "Kernel"
4 [ Global Settings
fr CPUfﬁssignrrTen.t . Id |Kernel ° MUCh faster access
# Realtime Optimizations Size 4164464 Byte
4 [ Devices
b By Display adapters File |C:\Users\EﬁAppData\Roaming\acJ| Browse ... | | Open ...
" =g |DE ATASATAPI controllers
+ 0 Network sdspters * Independent from
W Broadcom MetXtreme 57ec Gigabit Controller Fi
] ile Sync .
@ Realtek PCle GBE Family Controller Windows
W Intel(R) Centrino(R) Ultimate-N 6300 AGN On RTOS start:
b =% Ports (COM & LPT) Load File  [_| Zero Memory
: W SDhost ada.pters On RTOS stop:
B System devices Store into Fil
" = Universal Serial Bus controllers [ Store into File (] Useful for rea I_time
b Files . . .
4 [0 Mernory Mapped Files Conflgu ratlon and Iog fIIeS
RAMEFS Access Mode
4 [0 Memory Areas 05 MName Access Mode
SharedMemoryA RTOS#1 (Linux4.4) |ReadOnly  ~ .
SharedMemory =  Can be accessed via ANSI
4 [0 RTOS #1 (Linux 4.4) .
 Configunton functions (fopen, fread,
[ Devices )
Show All Devices @ RTOS Stopped | | Workspace C\Users\szf\AppData'\Roaming\acontis technologies\workspaces\default2
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Communication: Virtual Network L = Win

% Device Manager - | >

Eile  Action Miew Help

Y EIL: * Used for application debugging

v B 7
» id Audic inputs and cutputs

> E Batteries
» O Computer

am Disk drives
& Display adapters ¢ TC P/I P

- DVD/CD-ROM drives

Human Interface Devices u UserI for Scalable SOIutionS

=@ |DE ATA/ATAPI controllers

.= Imaging devices

Keyboards o e.g. same application to
g Mice and other pointing devices Communicate With eXternaI

[ Monitors .
v @ Network adapters Windows tools
5P Broadcom MetXtreme 57 Gigabit Controller
I? Intel(R) Centrino(R) Ultimate-M 6300 AGN
Realtek PCle GBE Farnily Controller
Realtime Q5 Virtual Metwork Adapter
» ortable Devices
> B Ports (COM & LPT)
» [ Print queues
» [ Printers
» ﬁ Processors
B 5D host adapters
[ Sensors
B Software devices
id- Sound, video and game controllers

WO OWOW W W W W W

Sa Storage controllers
i3 System devices
i Universal Serial Bus controllers

>
»
>
>
>
»
>
» =0 WSED Print Provider

segntis ;



Can be used for Linux Shell

VIOO - PuTTVtel

4

acontis

Sehnologie®

% Win
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Real-time on Windows




System Manager: LxWin

Real-time analyzation (no optimization)

- Systemn Manager

FEile View Tools Run Help ' I Re S u |tS
A | vV Ba O C 7 ; = CPU clock:
. )
+ B My Computer Realtime Analyze throttling active:
4 [0 Global Settings
#° CPU Assignment %
# Realtime Analyze .
/ Resltime Optimizations = Timer: task level
¢ [ EtherCAT Compatible Devices Results Iate N Cy
: :':::\'IWY Mapped Files CPU Throttling... Task Latency... System Mgmt Irg (SMI)...
B Memory Areas
© [ RTOS #1 (Linux 4.4) . O O - SySte m
O O O Management
O . O Interrupts?
204 203 | 247 | 1558 a
Delta (%) Min g Max Count
' Show EtherCAT Devices Only ‘ © RTOS Stopped I [ Workspace Ci\Programm Files (x36]\acontis_technologies\EC-WinRT

On non-optimized PCs real-time often cannot be guaranteed!

al .
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System Manager: PC real-time optimization ES&LLU

- System Manager V4.0 Build 99 (64-Bit Edition) - [C\Users\szf\AppData\Roaming\acontis technologies\workspaces'default?] — [ x P Ty p i Ca | 0 pti m i Za t i O n

File View Configuration Run Help

~23 v mE QO S | steps
“ @ My Computer Realtime Optimizations = Disable CPU Power

4 [ Global Settings

J CPU Assignmen CPU Power Management Management

# Realtime Optimizations Modern CPUs have various power-saving features, All those are handled
I = Devices within the CPU processor driver. To assure deterministic real-time behavior,
© B Files these settings all have to be disabled by means of disabling the CPU

processor driver,

Enable Intel Processor Driver = Ap P Iy C1E Pa tCh

¢ [0 Memory Mapped Files
¢ [0 Memory Areas

« [ RTOS #1 (Linux 4.4) C1E Patch
# Configuration Warning: Availability of this feature cannot be safely determined by
[ Devices software, In case the CPU does not support this feature enabling this patch

will cause a Windows Blue Screen of Death after starting the RTOS! | - BIOS Setti ngs

Enable C1E Patch

Optimized BiosSettngs (see hints on

Some BIOS Settings should be adjusted to get reasonable Realtime H b H
behaviour. Please check out http://www.acontis.com/eng,/support/pc- a CO nt I S We S Ite
hardware-real-time-optimization/bios-settings/index.php

Disable Video Acceleration

Avery commen cause for PC hardware real-time viclation is the graphics

driver. Please check out http://www.acontis.com/eng/support/pc- u VG A D rive r iSS u e ?

hardware-real-time-optimization/graphics-driver/index.php

Show All Devices () RTOS Running | | Workspace Ch\Users\szf\AppData'\Reaming\acontis technologies\workspaces\defaultd
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System Manager:

Real-time analyzation (with optimization)

Al
acCcC

ol System Manager
r File View Tools Run Help
-, -
k" X% e QC 7
4 & My Computer Realtime Analyze
4 [0 Global Settings
7 cpu Assignment
/" Realtime Analyze
# Realtime Optimizations
: £ ) )
[0 EtherCAT Compatible Devices R
[ Files
CPU Throttling... Task Latency... Systemn Mgt lrg (3MI)...

E2 Memory Mapped Files
2 Memory Areas
© [ RTOS#1 (Linux4.4)

o,
Q)
o

Q)
@,
®

1000

0 200 | 208 | 38
Delta (%) Min Avg Max Count
Show EtherCAT Devices Only [ @ RTOS Stopped ‘ [ Warkspace C:\Program Files (x86)\acontis_technologies\EC-WinRT

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

V1.1

LxWin

* Results

= CPU clock: no
throttling

= Timer: short task
level latency

= No SMIs
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LxWin Components LxWin

* Hypervisor based real-time Linux solution for Windows
= Run hard Real-time Linux applications alongside Windows
= RT Preempt patch support out of the box
= Secure separation of Windows and Real-time Linux

* Communication (Windows €< —> Real-time Linux)

* Linux development and debugging tools supported
= Eclipse
= Visual Studio 2015/2017

* Development Console: System Manager

Al
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Intel VT support




Intel VT support (hardware virtualization) LxWin

Better isolation: Fatal Linux kernel crash does not violate Windows
= Exit into Virtual Monitor instead of system reboot

Utilize more memory for Linux
= Physical memory > 4GB can be used, even for 32 Bit Linux
= Non-contiguous Windows Memory can be used
» Example: 4 times 500 Mbyte Windows memory = 1 time 2 Gbyte Linux memory

Support Shared Mode for Windows 64 Bit
= Run Windows and Linux on the same physical core

 Activate via configuration setting
* Linux image and applications do not need to be changed

Al .
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Quality Assurance




Quality Assurance: acontis Test Laboratory LxWin

* 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. % million start/stop cycles in one single test)

acontis
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