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Safety Information

Important Information

/NP
/N

or to call attention to information that clarifies or simplifies a procedure.

exists which will resultin personal injury if the instructions are not followed.

messages that follow this symbol to avoid possible injury or death.

ADANGER

DANGER indicates an imminently hazardous situation which, if not avoided,

will result in death or serious injury.

AWARNING

WARNING indicates a potentially hazardous situation which, if not avoided,
can result in death or serious injury.

ACAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury. The safety
alert symbol shall not be used with this signal word.
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Read these instructions carefully before trying to install, configure, or operate this software. The following
s pecial messages may appear throughout this bulletin or on the equipment to warn of potential hazards

The addition of either symbol to a “Danger” or “Warning” safety label indicates that an electrical hazard

This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey all safety
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Please Note

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel.
No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this

material.

A qualified person is one who has skills and knowledge related to the construction, installation, and
operation of electrical equipment and has received safety training to recognize and avoid the hazards

involved.

Safety Precautions

AWARNING

HAZARD OF INCORRECT INFORMATION

¢ Do not incorrectly configure the software, as this can lead to incorrect

reports and/or data results.

¢ Do not base your maintenance or service actions solely on messages

and information displayed by the software.

¢ Do not rely solely on software messages and reports to determine if
the systemis functioning correctly or meeting all applicable standards

and requirements.

e Consider the implications of unanticipated transmission delays or

failures of communications links.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not intended
as a substitute for and is not to be used for determining suitability or reliability of these products for
specific user applications. It is the duty of any such user or integrator to perform the appropriate and
complete risk analysis, evaluation and testing of the products with respect to the relevant specific
application or use thereof. Neither Schneider Electric nor any of its affiliates or subsidiaries shall be
responsible or liable for misuse of the information thatis contained herein. If you have any suggestions
for improvements or amendments or have found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical,
including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using
this product. For reasons of safety and to help ensure compliance with documented system data, only
the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevantinstructions
must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may result
in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2014 Schneider Electric. All rights reserved
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1 Introduction

This application note describes solution how to effectively set up visualization of Wiser for KNX (W4K) and
spaceLYnk (sL) in big projects. In view the fact that W4K and sL are free programmable logic controllers it is
not easy to say how much they can handle to comply with recommended values of CPU load. There are many
circumstances which can have influence on performance. We have been facing questions how many users can

access visualization in the same time and how can integrator decrease CPU load.

For testing purposes a test bench was built with 20 pcs of W4K controllers and 1 pcs of sL controller. One
Wiser for KNX contains several rooms and represents a local controller. spaceLYnkis preferred by Facility

manager for data aggregation from all W4Ks.

For simulation of real scenario there was KNX bus traffic generator running in each Wiser for KNX. KNX bus

traffic simulates real-time work comes KNX devices and people in building.
Structure of objects is following:

Each Wiser for KNX contains 300 objects (128x 1-bit objects, 32x 4-bit objects, 88x 1-byte objects, 52x 2-byte

objects ) which are randomly changed every 5 minutes to simulate real traffic on KNX network.

Fromthese 300 objects are visualized 209 objects (100x 1-bit objects, 77x 1-byte objects, 24x 2-byte objects
4x 1-byte gauges and 4x 2-byte gauges) in each plan.
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homeLYnk Sd&'}ﬁigﬁ[’ Neighbours: | Select neighbour v | Language: [English ¥ | Startpage Logout

Useraccess  Modbus  EnOcean  Alerts  logs  Emorlog  About

Object filter Group address - | Objectname Eventscript | Data type Current value Tags Updated at Setvalie | Vis.param.. Customva...
Name or group address: 101 1.01_left_ON_OFF ¥ €% O1.1bit(boclan) 0 bit_value 08.08.2016 16:50:18 @ = h P
iz 1.01_right_ON_OFF ¥ €% 01.1bi(boclean) 1 bit_value 09.02.2016 16:50:25 ) & h P
113 1.02_left_ON_OFF W €% 01.1bi(boolean) 0 bit_value 08.08.2016 16:50:28 ) = h P
Data type: 111id 1.02_right_ON_OFF ¥ €% 01.1bi(boclan) 0 bit_value 08.08.2016 16:50:15 @ = h B
Not specified zl e 1.03_ON_OFF %) €% 01.1bit(bockan) 1 bit_value 09.08.2016 16:50:19 @ & i 9
Tags: 11178 1.04_left_ON_OFF W €% 01.1bi(boolean) 0 bit_value 08.08.2018 16:50:10 ) = h P
117 1.04_right_ON_OFF ¥ €% 01.1bi(boclan) 1 bit_value 09.08.2016 16:50:24 @ = h B
Match made: 1 1.05_eft_ON_OFF ¥ €% 01.1bi(boclean) o bit_value 09.02.2016 16:50:05 ) & h P
i . 11118 1.05_right_ON_OFF W €% 01.1bi(boolean) 0 bit_value 08.08.2018 16:50:13 ) = h P
@alltegs O Anytag
1110 1.06_left_ON_OFF ¥ €% 01.1bi(boclan) 0 bit_value 08.08.2016 16:50:27 @ = h B
it 1.08_right_ON_OFF ¥ €% 01.1bi(boclean) o bit_value 08.02.2016 16:50:10 ) & h P
iz 1.07_left_ON_OFF W €% 01.1bi(boolean) 1 bit_value 08.08.2018 16:50:17 ) = h P
1113 1.07_right_ON_OFF ¥ €% 01.1bi(boclan) 0 bit_value 08.08.2016 16:50:26 @ = h B
i 1.08_ON_OFF ¥ €% 01.1bi(boclean) o bit_value 09.08.2016 16:50:22 ) & h P
1MAs 1.08_ON_OFF W €% 01.1bi(boolean) bit_value 08.08.2018 16:50:05 ) = h P
116 spare ¥ €% 01.1bit(bockan) bit_value 09.08.2016 16:50:15 @ = h B
AT 1.10_kf_ON_OFF ¥ €% 01.1bi(boclean) bit_value 09.02.2016 16:50:28 ) & h P
1ne 1.10_right_ON_OFF W €% 01.1bi(boolean) 0 bit_value 08.0.2018 16:50:07 ) = h P
119 1.11_left_ON_OFF ¥ €% 01.1bit(bockan) 0 bit_value 09.08.2016 16:50:04 @ = h B
111120 1.11_right_ON_OFF ¥ €% 01.1bi(boclean) o bit_value 09.02.2016 16:50:07 ) & h P
121 1.12_ON_OFF W €% 01.1bi(boolean) 0 bit_value 08.08.2018 16:50:10 ) = h P
11122 1.13_left_ON_OFF ¥ €% 01.1bit(bockan) 0 bit_value 09.08.2016 16:50:16 @ = h B
1123 1.13_right_ON_OFF ¥ €% 01.1bi(boclean) 1 bit_value 08.02.2016 16:50:27 ) & h P
124 1.14_left_ON_OFF W €% 01.1bi(boolean) 1 bit_value 08.08.2016 16:50:19 ) = h P
11125 1.14_right_ON_OFF ¥ €% 01.1bit(bockan) 1 bit_value 09.08.2016 16:50:24 @ = h B
11126 1.15_eft_ON_OFF ¥ €% 01.1bi(boclean) 1 bit_value 09.02.2016 16:50:14 ) & h P
i 1.15_right_ON_OFF W €% 01.1bi(boolean) 1 bit_value 08.08.2016 16:50:30 ) = h P
11128 1.16_left_ON_OFF ¥ €% 01.1bit(bockan) 0 bit_value 09.08.2016 16:50:02 @ = h B
1129 1.16_right_ON_OFF ¥ €% 01.10bi(boclan) 1 bit_value 08.02.2018 16:50.08 ) = h 0
1130 1.17_ON_OFF W €% 01.1bi(boolean) 1 bit_value 08.08.2018 16:50:17 ) = h P
[@Aﬂdmuh;mt]\[@mﬂuvﬂaieemm]\ [@M&seﬂﬁ]\[s’i Mass delet ]I‘ 2] </ Page| 1 ofm\EE]l\ IP > TP policy: None; TP > IP policy: None Displaying objects 1 - 30 of 300
Version: 1.5.1 CPU/I0: 0.200.23 0.23, Memory: 27%, KNX/IP Sync project data

Picture 1: Objects in Wiser for KNX (300 objects in total)
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Picture 2: Visualization (209 objects in total)
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Target of this application note s to find out best way how to visualize big projects. We have created 2 different

scenarios for this task.
Scenario 1:

20 W4Ks are used as local controllers with running KNX traffic generator inside and sending values
stored in objects to sL with visualization from each W4K over KNX/IP. sL in this scenario serves as an
objects aggregator as well as a visualization machine. Objects from all clients (W4Ks) are imported to

master spaceLYnk (6000 objects in total).
Scenario 2:

20 W4Ks are used as local controllers with running KNX traffic generator inside. Each Wiser for KNX
has one own visualization plan. sL in this scenario serves as a visualization aggregator only. This
means that master sL does not contain any imported objects from Wiser for KNXs as it is in Scenario 1.
Visualization is done via frames for each Wiser for KNX’s visualization. This scenario distribute CPU

load to Wiser for KNXs.

Note: Frames can display any web page when parameter URL is set. You can add frame to your visualization

via Configurator -> Visualization -> Frame

Flan editor b
 Object _tink B - I
Source: Url b

Lirl: http://admin:admin123@10

Frame size: 1920 : 1080 :
Custom name:

Refresh interval -
(s=conds):

Hide in Smartphone:

Additional classas:

Picture 3: Adding frame
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Users viewing the visualization have significant affect to CPU load of W4K, sL controller. Overloading of CPU
causes unavailability of controller as well as its rebooting. That is the reason why it is important to specify how

many users can be connected to visualization in the same time and which way is better for complex projects.
A glossary is available in the appendix chapter of this document. Please refer to it whenever necessary.

Competencies

This document is intended for readers who have been trained on Wiser for KNX, spaceLYnkproducts. The
integration should notbe attempted by someone who is new to the installation of either products. In addition

we recommend that you be familiar with:

» The concepts of KNX

System prerequisites

Software Version Download
Wiser for KNX 2.1 and newer http://www.schneider-electric.com
spacelLYnk 2.1 and newer http://www.schneider-electric.com

Table 1: Software versions of used software
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2 Architecture
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Picture 4: Testing architecture
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3 Testsdescriptionand results

3.1 Scenario 1 - Communication via KNX/IP without open
visualization

20 Wiser for KNXs serve as local controllers. Each Wiser for KNX contains 300 KNX objects. Objects are
periodically send to master spaceLYnk over KNX/IP. Master spacelLYnk aggregates all 6000 objects. There
are no running scripts in the Wiser for KNXs except random KNX traffic generator. All objects values are

changed randomly every 5 min. There are 209 objects in visualization as you can see in the Picture 2.

The target of this test is to assess CPU load of master spaceLYnk when data from Wiser for KNXs is send

over KNX/IP whenthere is a traffic on KNX and nobody is operating the visualization.

Note: This test is dedicated only for Scenario 1, because spaceLYnk does not act as a data aggregator in

Scenario 2.
Result:
CPU load (no users, traffic)
2,5 +
2 -
° 15 A
§° e avg 1 min
CEE e avg 5 min
avg 15 min
0,5 -
A A W\HJ
0 v u m ,
0
time [min]

Picture 5: CPU load without connected users and simulated traffic from 20 Wiser for KNX clients

Average CPU load over time: 0.32

Maximum CPU load over time: 1.48
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Conclusion:

It is possible to send up to 6000 objects over KNX/IP with objectchangerate 5 minutes. Master spaceLYnk
CPU load isin long term under 0.7. Short term performance p eaks do not have influence on functionality of

WA4K, sL controller.

There was no open connection to visualizationin master spacelLYnk!

3.2 Scenario 1 — Communication via KNX/IP with open visualization

There are 20 users created in the master spaceLYnk with access to different parts of visualization. The

visualization consists of 20 identical plans. Each user has access only to his own visualization.

Each plan shows data from one of the Wiser for KNX controller with simulated traffic (changing all objects

every 5 min).

There are 100x 1-bit objects, 77x 1-byte objects, 24x 2-byte objects 4x 1-byte gauges and 4x 2-byte gauges in
each plan (209 objects in total).

Option 1: Without KNX bus traffic generated by 20 W4K clients
Option 2: With KNX bus traffic generated by 20 W4K clients

The target of the test is to specify how many users can access visualization in the same time from PCs .

ANO042: Optimization of visualization in complex projects_V2.0 .
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Results:

Option 1: Without KNX bus traffic generated by Wiser for KNX clients

CPU load (1 user connected, no traffic)

2,5 -
2 -
T 15 -
o .
= e aVvg 1 min
E 1 i .
© e avg 5 min
0,5 - avg 15 min
- V HA_ A
0 T e _ T ~ _ T VI %
0 5 10 15 20 25 30
time [min]

Picture 6;: CPU load without traffic when 1 user is connected to the visualization

Average CPU load over time: 0.20

Maximum CPU load over time: 0.63

CPU load (3 users connected, no traffic)

2,5
2 4
T 15
2 e avg 1 min
2 1 ] .
© e avg 5 min
05 - Q avg 15 min
0 - ! . S—— —
0 5 10 15 20 25 30
time [min]

Picture 7: CPU load without traffic when 3 users are connected to the visualization

Average CPU load over time: 0.19

Maximum CPU load over time: 0.60
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CPU load (5 users connected, no traffic)

2,5
2 .
T 15 -
2 e gvg 1 min
2
© 11 e gvg 5 min
05 avg 15 min
S JAN
0 _—,m—q:

0 5 10 15 20 25 30

time [min]

Picture 8: CPU load without traffic when 5 users are connected to the visualization

Average CPU load over time: 0.13

Maximum CPU load over time: 0.59

CPU load depending on the number of connected users without
traffic
2,5 -
2 .
T 15 -
2 e avg 1 min
a 1 -
v — avg 5 min
05 - avg 15 min
0 “—_——.h.~i\__:———
1 2 3 4 5 6 7 8 9 10
users

Picture 9: CPU load depending on the number of connected users without traffic
Conclusion:
There are no significant CPU load changes depending on the number of users if there is not traffic from Wiser

for KNX clients. The average CPU load is under maximum recommended value (0.7) regardless the number of

the users.
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Option 2: With KNX bus traffic generated by Wiser for KNX clients

CPU load (1 user connected, traffic)

2,5 -
2 4
T 15 1
2 avg 1l min
2
c 11 avg5 min
avg 15 min
0,5 WV D ]
g \ / \- \
0 T T T T T 1
0 5 10 15 20 25 30

time [min]

Picture 10;: CPU load with traffic when 1 user is connected to the visualization

Average CPU load over time: 0.59

Maximum CPU load over time: 1.67

CPU load (3 users connected, traffic)

=
w
1

CPU load

[EEY
I

e avg 1 min
A e avg 5 min
\/ N i V VV W avg 15 min

0 5 10 15 20 25 30

time [min]

o
(9]
1

o

Picture 11: CPU load with traffic when 3 users are connected to the visualization

Average CPU load over time: 0.74

Maximum CPU load over time: 1.75
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CPU load (5 users connected, traffic)
2,5 4
2 .
B L5 1
;° A avg 1l min
S 1- A A avg5 min
VN o \J .
0,5 avg 15 min
O T T T T T 1
0 5 10 15 20 25 30
time [min]

Picture 12: CPU load with traffic when 5 users are connected to the visualization

Average CPU load over time: 0.82

Maximum CPU load over time: 1.64

CPU (10 users connected, traffic)
2,5 -
2 -
T 15 - A
(<] .
° e avg 1 min
- A
v i e avg 5 min
0,5 1 avg 15 min
0 T T T T T 1
0 5 10 15 20 25 30
time [min]

Picture 13: CPU load with traffic when 10 users are connected to the visualization

Average CPU load over time: 1.10
Maximum CPU load over time: 2.50

Conclusion:

Morethan 5 users connected to the visualization at the same time overload W4K, sL CPU. The average CPU

load is above maximum recommended value (0.7).
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3.3 Scenario 2 - Communication via KNX/IP with open visualization
provided via frame

There are 20 Wiser for KNXs as local controllers with running KNX traffic generator inside connected to the
master spaceLYnk. The visualization of master sL consists of 20 identical plans. Each Wiser for KNX has

visualization with 1 own plan.

sL in this scenario serves as a visualization aggregator so there are not imported objects from clients (W4Ks).

This scenario distributes CPU load to Wiser for KNXs.

Visualization in the master sL is the same as in scenario 1, but running on each Wiser for KNX. SpaceLYnk
visualization works as a visualization aggregator when each visualization from Wiser for KNXs is provided via

frame URL of specific Wiser for KNX as you can see in picture 3.

The target of the test is to specify how many users can access visualization in the same time from PCs when

master spaceLYnk serves as a visualization aggregator provided via frames.
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Results:

CPU load 1 user

2,5
2
T 15
2 1 min
> avg
o
o 1 avg5 min
avg 15 min
05 [N 2\ :
0
0 2 4 6 8 10 12 14 16 18 20

time [time]

Picture 14: CPU load with traffic when 1 user is connected to the visualization

Average CPU load over time: 0.36

Maximum CPU load over time: 1.24

CPU load 3 users

2,5

2
','81,5
é e avg 1 min
o 1 e avg 5 min
05 o avg 15 min
0

0 2 4 6 8 10 12 14 16 18 20

time [min]

Picture 15: CPU load with traffic when 3 users are connected to the visualization

Average CPU load over time: 0.57
Maximum CPU load over time: 1.38

ANO042: Optimization of visualization in complex projects_V2.0

Page 18 /21

Schneider



CPU load 5 users

2,5
2
B 15
3~ .
S e avg 1 min
a.
o 1 e qVg 5 Min
0,5 e avg 15 min
0

0 2 4 6 8 10 12 14 16 18 20
time [min]

Picture 16: CPU load with traffic when 5 users are connected to the visualization

Average CPU load over time: 0.64
Maximum CPU load over time: 1.76

CPU load 10 users

2,5
2
"g 1,5
S e avg 1 min
& .
o 1 e 3vg 5 min
e Vg 15 min
0,5
0

0 2 4 6 8 10 12 14 16 18 20
time [min]

Picture 17: Picture 18: CPU load with traffic when 10 users are connected to the visualization

Average CPU load over time: 0.82
Maximum CPU load over time: 1.89
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4 Conclusion

Following table compares CPU load when master spaceLYnk serves as a data aggregator with complete

visualization inside and when spacelLYnk serves as a visualization aggregator only.

Multiuser access to visualization | CPU load when master sL serves | CPU load when master sL Performance

with simulated traffic on KNX bus as a data aggregator with serves as a visualization increase
visualization (Scenario 1) aggregator only (Scenario 2)

1 user 0,59 0,36 1,63x

3 users 0,74 0,57 1,29x

5 users 0,82 0,64 1,28x

10 users 1,10 0,82 1,34x

Table 2: Test conclusion

We found that CPU load in scenario 2 is significantly lower. In the projects where is used many logic controllers

it is better to spread CPU load to local controllers with own visualization and aggregate these visualizations in

master controller via frames.

When master spacelL Ynk serves as a data aggregator with visualization as it is described in Scenario 1 it is not

possible to simultaneous access visualization with more than 3 users.

When master spacelL Ynk serves as a visualization aggregator only it is possible to simultaneous access with

7-8 users andkeep 0.7 limit for CPU load.
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5 Appendix
5.1 Glossary

The following table describes the acronyms and defines the specific terms used in this document.

Abbreviation Description

W4K Wiser for KNX

sL spacelLYnk

CPU Central processor unit

Schneider Electric Industries SAS

Head Office

35, rue Joseph Monier

92506 Rueil-Malmaison Cedex

FRANCE

www.schneider-electric.com

Table 3: specific terms
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