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Interoperability with different implementation
languages
Presentation structure

* Interoperability evaluation with different hardware platforms, operating
systems and implementation languages
- Application examples

* Prototyping OPC UA information model for legacy integration
- Data models
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OPC UA Interoperability

Evaluation with different operating systems

* Target hardware & Operating system:
- BeagleBone Black (ARM), Ubuntu 13.04 Linux
* OPC UA Stack pure javascript
Lenovo ThinkPad (Intel), Windows 7
* OPC UA Stack C#
* OPC UA Java
Samsung Note 10.1 (ARM), Android 4.2
* OPC UA Java
Vuzix M100 (ARM), Android 4.0.2
* OPC UA Java
Beckhoff PLC (Intel), Windows CE
* OPCUAAnNsi C
- Wapice WRM (ARM), Linux
* OPCUAAnNsi C
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OPC UA client iIn node-red
Bluetooth LE sensor integrated with OPC UA client (javascript)

* Tl Sensortag measuring
- Advertises information

®* OPC UA client writing data to OPC UA server

server
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Node-red

Visual flow + event based messaging

Node-RED

A visual tool for wiring the Internet of Things

Node-RED is a tool for wiring together hardware devices, APls and
online services in new and Interesting ways.

Need help? Try the Getting Started guide

7.10.2014 Mika Karaila Metso Node-RED is a creation of IBM Emerging Technology
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OPC UA client iIn node-red
Bluetooth LE sensor integrated with OPC UA client (javascript)

= | Bluetooth LE sensor +

[ Sensor data in GATT format ]

GATT attributes ()

[ Sensor data to JSON payload ]

Whole sensor data in msg [})—(E] BLE GATT -> sensor object g)_—cé OPC UA cf.r'entEj

[ Write to OPC UA server?
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Pure nodejs OPCUA SDK, npm install node-opcua

By Etienne Rossignon



Node-red node parameters => efficient reuse

_inputs v Bluetooth LE sensor +
inject
Mt Edit sensorTag node ®
hip | . ¥ Name BLE Scan|
o Sensortag . ¥ Topic sensorTag
® UUID 34b1f7d13ced
tcp
BLE Scan >
udp Temperature ™
HTTP receive % Humidity
¥ Pressure
| outputs L'
= > | o
debiig Magnetometer SOr Object () OPC UA client (O
%
i Accelerometer 7 Q
Jhttp response W Gyroscope Write to OPC UA server
websocket ¥ Keys
tep
udp Ok Cancel
ledborg
emoncms
| a & @ .
Q [
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Node-red OPC UA client parameters

_inputs v Bluetooth LE sensor
inject
Sensor data in GATT format
migit
hitp | Py GATT attributes | s debug
websocket SE‘J’?SOJ’T&Q’
tep
BLE Scan Edit opcuaclient node ®
udp
£ Endpoint opc.tcp://arm:4120/UA/SampleServer
HTTP receive
- £ Item Sensortag
| outputs v ¥ Name OPC UA client
debug sor object
migit

Ok Cancel

_hitp response
websocket
tep
udp
ledborg

Emoncms-

OPC UA client 0

Q
Write to OPC UA server

7.10.2014 Mika Karaila Metso
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Other OPC UA components

* UA Expert: Used in Windows7 to browse address spaces
* Samsung Note 10.1 : Prosys OPC UA client Il
* Beckhoff PLC: OPC UA server Ll
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©

* Vuzix M100 Smart glasses (User interface)
- Youtube video Cyberman: https://www.youtube.com/watch?v=|HFCork R10
- Concept test platform '

7.10.2014 Mika Karaila Metso
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OPC UA Information model

Prototyping legacy integration

* Test 1, generate OPC UA information model from existing types
- Transformation from internal encoding to OPC UA encoding

* Test 2, instead of using codegen information model build on run-time
- More generic

* Test 3, use of Event objects in information model
- Parameters read from existing runtime system

* Next targets:
- Inheritance
- Test architecture
- Scalability & performance

* NOTE: Implementation based on Prosys java SDK v2.0.2
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MetsoDNA magnetic valve function block
MetsoDNA type mgv

File Server Document Settings Help

D PBR @ =0 XY 8 ¥ <

Address Space 8 % | Default DA View | istory Trend View (]
G|Mw '] £ Server Mode Id Display Name  Value Datatype  urce *
4 & mgv « |1 Unified Aut.. NS3[Stringmay/Zpuls puls 0 Eiyte BdE:

5 & Off 2 Unified Aut.. NS3[String]mgy/2a a 0 Ulntl Budg

) 3 Unified Aut.. NS3[StringlmagyZaftfc aftfc 0 Byte Bl

» & On 4 Unified Aut.. NS3[Stringlmgy/Zamc amc 0 Ulnt16 Bdp

X ¥ 5 Unified Aut.. NS3/String|ma/2dlc dic 0 Ulnt16 Bdg:

> & Wed 6 Unified Aut.. MS3[String|may/2el el 0 Ulntlé Budg:

=\|7  Unified Aut.. NS3iString|magv/2e3 e3 0 Ulnt16 BB

P a 8 Unified Aut.. NS3[String|mgy/2:e2 el 0 Ulntls Bdg:

b @ aftfe 9 Unified Aut.. NS3[String|mgy/2ed &4 0 Ulntlé B

L 10 Unified Aut.. MS3[String|may/2:e5 &5 0 Ulntl BB

» @ ame 11 Unified Aut.. NS3[String|mgy/2:26 eh 0 Ulnt1é BB

b dic 12 Unified Aut.. NS3[String|may/2foff foff 0 Ulntlé Bdg:

b @ el 13 Unified Aut.. NS3jString|may/2faffe foffe 0 Ulntl6 Bdg

) 14 Unified Aut.. NS3[Stringlmav/2fone fone 0 Ulntlé Bg:
Al 15 Unified Aut.. NS3[Stringimay/2fon fon 0 Ulntl6 B _
b el 16 Unified Aut.. NS3[Stringlmaw/21 [ 0 Ulntlé B =
R 17 Unified Aut.. NS3[String|may/2ide ldc 0 Untls 848

18 Unified Aut.. NS3[String|may/23d Id 0 Ulntl6 Budg:

b es 19 Unified Aut.. NS3[String|magy/2m m 0 Ulnt16 g

b @ a6 20 Unified Aut.. NS3[Stringimav/2ma ma 0 Ulntls B8

. @ fofl 21 Unified Aut.. N53[Stringlmagy/Zmac mac 0 Ulntlé BB

- 22 Unified Aut.. NS3[String|mav/2offb offty 0 Ulntlé RS

b @ foffe 23 Unified Aut.. NS3String|mgy/2onb onb 0 Ulntlé Bdg:

5 @ fon 24 Unified Aut.. NS3[String|may/2roff roff 0 Ulntlé BB

25 Unified Aut.. NS3[String|mgy/Zron ron 0 Ulnt16 g

b @ fone 26 Unified Aut.. NS3iStringlmqw/2safe safe false Boolean 848
b 27 Unified Aut.. NS3[String|maw/Zsoff soff 0 Ulntlé BudE:

o @ i 28 Unified Aut.. NS3[String|may/2sofiu saiffu false Boolean BB

j 20 Unified Aut.. NS3[String|mgy/ 200 son 0 Ulntlé Bdg:

» @ Ide 30 Unified Aut.. NS3[Stringlmay/2sonu son false Boolean B
b @ m 31 Unified Aut.. NS3[String|may/2off toff 0 Float Bdgd

* 1132 Unified Aut.. NS3[String|mgy/2ton ton 0 Float BB
' = i |y ||33 Unified Aut.. NS3[String|mgy/2tp tp 0 Float BB

Address Space | Profect. | ul i | :

Log
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Atfributes -] xl
4[] e
Attribute Value e
4 Nodald Nodeld
Namespacelndex 3
IdentifieType String I
Identifier g 2wd |
ModeClass Variable
BrowseName 2, wd"
DisplayName = Twd”
Description S
WiriteMask 1] =
UserWriteMask 0
4 Valye
SourceTimestamp 1102014 8:48
ServerTimestamp 1.10.2014 8:31
SourcePicoseconds ) |
ServerPicoseconds 0
Value 0
4 DataType Uint1s
Namespacelndex 0 L
ldentifierType Mumeric
Identifier 5
ValueRank -1
ArrayDimensions Null |
il ii P
References | Aftributes I
& x



MetsoDNA analog measurement function block
Event objects

R 71 S = 7 TP

F \& = e
Project @ X | Default DA View | History Trend View Q  Attributes 8 X
4 3 Project # Server Node Id Display Name ~ Value Datatype  pirce Timestar rver 1 9 b (+}
4 [ Servers Unified Aut... NS3|Stringlam/2:Alarm/Q:HighHighLimit HighHighli... 100 Double 04516051 1045 | Atiribute Value
iQ} Unified Automation DemoServ Unified Aut... NS3|Stringlam/2:Alarm/0:HighHighState/0:1d Id false Boolean 0:45:13.323  10:45:
4§ Doumens Unified Aut... NS3|Stringlam/2:Alarm/0:HighLimit Highlimit 85 Double 04516051 1045 | 4 Nodeld Nodeld
, Unified Aut... NS3|Stringlam/2:Alarm/0:HighState/0:Id Id false Boolean 04513323 1045 Namespacelndex 3
{3 Default DA View Unified Aut... NS3|Stringlam/2:Alarm/C:LowLowLimit LowLowLimit 0 Double 0:4509.051 10:45: g .
# History Trend View Unified Aut... NS3|Stringlam/2Alarm/OLowLimit Lowlimit 10 Double 04516051 1045 ~[dentifierType String
Unified Aut.. NS3|Stringlam/2:Alarm/0:LowLowState/01d Id false Boolean 04513323 10:45; [dentifier am/2.0ut/2a
Unified Aut.. NS3|Stringlam/2:Alarm/0:LowState/01d Id trug Boolean 04516052 1045 NodeClass Variable
Unified Aut... NS3|Stringlam/2:Alarm/0:Severity Severity 500 UIntl6 04516053 1045 i
(| I b NS 2 AV 28 ] ) Froat 04516052 1045| | BrowseName 2"a 3
11  Unified Aut.. NS3|Stringlam/2.0ut/2:a a 55 Float 104516.051 10:46) | DisplayName et
Address Space & X Description i
% N Higight - WriteMask 0
4 & am » UserWriteMask 0
b ¢ Alarm 4 \falye
b & Av SourceTimestamp 309.2014 10:45:]
b @@ fa ServerTimestamp 300.2014 10:46:
b @ hyst L SourcePicoseconds 0
b ¢ out ServerPicoseconds 0
@ un Value 55
b & Server - 4 DataType Float
b (3 StaticData Namespacelndex 0
b D Types IdentifierType Numeric ¥
b B Views |4 < [ !
| I P | References | Attributes ‘
log g X
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Integrated Alarm management
Prototype principle, under testing

* Non Exclusive Limit Alarm is added in the OPC UA Object Type

* Alarm limits are from DNA configuration: hh, h, [, |l
® Alarm is triggered by DNA alarm event output: hha,ha,la,lla

* Example
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Inheritance in OPC UA Object Type
Basic MetsoDNA type, extended types inherited

14
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Am2Type
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Type created in Ua Modeler
Example for AmType and Am2Type

[ dna - Unified Automa

> M =
DeBPB@ O ZH ¢ »
Project g X
i - Parent v
Item
4 5] dna ihype
4 f il
& Models NodeClass | Object Type x|
[ Opc.Ua.NodeSet2ua =
Q dna.ua Namespace [1: http://voenw.metso.com/ua/dna/ ']
Q am.ua Name Am2Type
9 mtrua IsAbstract
@. Ansi C Server 1.4
Additional Attributes
Hodeld iN_ur_piric_'HwDQ ‘
Display Al irementFunctionBlock2Type
BroweseName Am2Type
Description ]
MNodeClass Name TypeDefinitio ModellingRul DataType =
Information Model {52 I Variable adu BaseDataVa.. Mandatory  Ulntlé ®
Displayname - > Variable fmask BaseDataVa.. Mandatory  Ulntle x =
- I» Variable hamask BaseDataVa... Mandatory Ulntlé x
1 AggregatefunctionType I Variable harm BaseDataVa.. Mandatory  Boolean ®
4  AnalogM BlockType > Variable hatd BaseDataVa.. Mandatory  Float b 4
& & Alarm = > Object Hhtd AnaType Mandatory b 4
Pl AnalogMeasurementFunctionBlock2Type > Object Htd AnaType Mandatory x
@ adu L I> Variable lamask BaseDataVa... Mandatory Ulntl6 x X
@ fmask i
@ hamask References
a
berm Reference Type Target
@ hatd ®
L & Hhtd < Select Reference Type > < Select Target »
I % Htd
‘@ lamask
@ larm
D latd
I % Litd
I & Ltd
&% Av
—_ | [ add sutype | [ o [ cnat |
Add Sul
. — [ o [ conca ]
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History trend from UA Expert

:_Umf ed Automation UaF_xpert The OPC Unified Architecture Client -

File Server Docume Set Help
De B B ¢ = N B |
Address Space & X Default DA View History Trend View-1 | @  Attributes =14
“ - Gl
_" INO jliahioht Configuration = t&! 9
£ Root - 2 Attribute Value
4 ) Objects Server Node Id Color @ single Update @ cydlic Updats 4 Nodeld Nodel
b £ Files Unified Aut.. NS3|Stringjam/2:Av/2:a red Sttt Timepa: } Namespacelndex 3
5 @ MyBlgVNUdeManager 01.10.14 08:00:00.000 - 00:01:00 IdentifierType String
4 ) MyObjects End Time: Update Interval: Identifier am/2:
b : MyDevice 02.10.14 20:00:00.000 - 00:00:01 NodeClass Variab
4 am < e
BrowseName 2.°F
) Update Start |
> & Alam . e o
“ M Dessipion
b @ a i
WriteMask 0
L@ f Numeric Values .
UserWriteMask 0
@ fa 100 4 Value
: @ hyst B SourceTimestamp 1116
&% out b - | ServerTimestamp 2102
b @ a b \l\ I “ I ﬁ SourcePicoseconds 0
b @ f 80 \H ] l [ ‘ | I ' i ‘ ‘ ServerPicoseconds 0
. @ un i || | H‘ ‘ Value 0
I & mgv ] ‘ ‘ I H‘ ‘ ‘ ‘ ‘ “ |\H ‘ ‘ ‘ 4 Datalype Ulntl€
b & Server hl' | | ‘I ‘ l ‘ ||| 1 \ ‘ | \ “ Namespacelndex 0
P 60 ] \ | | Al ” . H‘ \ u H I m ‘
aticData ‘ \ |.I |\| e H'| ||| ”II d \l || IdentifierType Nume
& 1 \ : | '
f) § AnalogltemArrays ] il H | I ‘ |‘ N' ‘ llll ”Hl“ l| ”l | | ” | I Identifier 5
> 2 Analogltems ] ‘ l IH | ||‘ |H|H ‘ |||I ‘ 1 , H‘ ‘ | |" ”l IH‘ ” |”| ‘ HM ‘ ” H ‘I ValueRank -1
> & Dataltems 20 ‘ \ } ” IIH| I‘I || n IH ! ”l! o u ‘ d H l'H I . '! 11l \i\ ! | ArrayDimensions Null
3 g DeE_DFoIdeg ) ] il | H“ ‘ ll‘ |”||| Ll " |I| |h | H ‘H | L’ " ‘ |||l | m || I ‘” | | M ’ “ AccessLevel Reada
f>’ Statf:ArréyVanables | lw H l ‘ ‘h | || ‘ | ‘ H i UserAccessLevel Reada
- > [ StaticVariables | H ‘ } MinimumSamplingInterval 0
P T)_tpes 20 . i — Historizing true
I 2 Views Il 1L[‘l | i | \ | ‘ .1
I \ \
] | 1 | }
|
0 ! s !
T T T i T T T T T 1
S S S S S S S S S
& & F & S & & F F& & &
TS VR a8 > § R VR TS ey Vo
'1,‘-\9- QQ r\,’-&‘ é"- q’ “b W,}w ’\Q' q’,}w {,, q?w ,\’6 rv@ "VQ q’,}w ,{/b ’\;}w '\/6
& & N ¥ ¥ g & ¥ ¥
Catch Values < [T ] 3
Address Space Project | References | Attributes |
Log g X
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Questions / comments ?
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