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Agenda

U Motivation

0 Robot Framework
— Basics & principles
— OPC UA - FreeOpcUa
— RIDE

U Use cases
— Unit & regression testing
— CI = Jenkins build & test automation

U Demo
U Summary
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Motivation

0 How to test large software that is not totally in your hands?
U Refactor code asset totally, will it work in the same way?

Did you improve your code or is it slower than earlier version?

c:

U Do you want to run manual 100 step tests every day 5 times?
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Robot Framework

http://robotframework.org/

0 Robot Framework is a Python-based, extensible keyword-driven test
automation framework for end-to-end acceptance testing and
acceptance-test-driven development (ATDD). It can be used for testing
distributed, heterogeneous applications, where verification requires
touching several technologies and interfaces.

U The framework has a rich ecosystem around it consisting of various
generic test libraries and tools that are developed as separate
projects.
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Robot Framework architecture

Test Data
fsssssssessseeesesssean-------------|@5 data Syntax
Robot Framework
St neiae e[ ESLE |{DFEMY AP
Test Libraries
Test Tools
.................................................. Application interfaces

System Under Test
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Extending Robot Framework

Add your own TestLibraries

U In Valmet case two additional libraries
— DNA communication (based on DLL library)
— OPC UA communication (based on Free OPCUA)

U Resource files for DNA and OPC UA:

— Clear text keywords for test cases
— Hide actual function complexity
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Valmet use cases

c: c:

7

Basic unit test cases for type conversions
Quality mapping between DNA and OPC UA

Table access

Event testing:

— DNA alarms synced to OPC UA
— Limit alarms

— Discrete alarms
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DNA alarms & OPC UA Events

Alarm hierarchy, possible to get selected hierarchy alarms

. Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject* = X
File View Server D nt S gs Help
b @ Xy 2 K <
Project B X DataAccessView  Event View QD atributes 83
v B project = Configuration A d Gyl ©
v [ servers Attribute Value 2
% DNA-NodeOPCUA - None - None (ustepva i !
~ [3 Documents i Events Alarms Event History Namespacelndex 1
E E)ata\/:\ftess\hew R R o 5 IdentifierType String
£ 2 A & Time Severity Server/Objec SourceName Message EventType Active a Identificy TIN
Address Space i) 8.10.2017 13... moej DNA-Node... 270GSV1-283 Disturbance DMNAdiscret... Inactive b IgludeCII:ss by
G!No Highlight = 8102017 13... 708 | DNA-Node... 270GSV1-284 Disturbance DNAdiscret... Inactive Drig“::eN::;:
= Root Z 8.10.2017 13... Eoﬂ; DNA-Node... 270G5V1-285 Disturbance DNAdiscret.. Inactive Dei‘riition
v (@ Objects 8.10.2017 13... m DNA-Node... 270GSV2-283 Disturbance DNAdiscret... Inactive WriteMask
~ 2 Alarms 8.10.2017 13... Eoﬁ DNA-Node... 270GSV2-284 Disturbance DMNAdiscret... Inactive e s S e = ~
~ 132 T1A1 8.10.2017 13... EOG DNA-Node... 270KZ1-301 ACTIVE DNAdiscret... Inactive Py >
> & /dnaAlarmArea/T1A1: 8.10.2017 13... E% DNA-Node... 270KZ1-304 OPENED DNAdiscret... Inactive - /—'|
> & /dnaAlarmArea/T1AT:BALEHS 8102017 13... 700 | DNA-Node... 270P$1-035.. SEC CARR TS DNAdiscret... Inactive T || )| Forward -
> & /dnaAlarmArea/T1AT:HARDWL 8102017 13... lI700_ | DNA-Node... 270P52-035.. SEC CARR.. DNAdiscret.. Inactive Reference  Target DisplayName &
> &% /dnaAlarmArea/T1AT:PULPDS 8.10.2017 12... EOG DNA-Node... 270TC-016  Meas. <LL  DNAlimitAl.. Inactive HasTypeDe... FolderType
> & /dnaAlarmArea/T1A1:SOFTWL 8.10.2017 13... EOG DNA-Node... 270WI1-141  Acknowledge DNAIlimitAl.. Inactive HasCompo... /dnaAlarmArea/T1A1:
v 2 DNA 810.2017 13... JI708_| DNA-Node... 270E-001-... Interlock DNAdiscret... Inactive HasNatifier  /dnaAlarmArea/T1A1:
v 3 TPO1 8.10.2017 13... qu_ DNA-Node... Interlock DNAdiscret... Inactive HasCompo... /dnaAlarmArea/T1A1:BALEHS
v @opr 8102017 13... J708_| DNA-Node... Interlock DNAdiscret... Inactive HasNatifier  /dnaAlarmArea/T1A1:BALEHS
> @ 220CTM 8.10.2017 13... Eo'd_ DNA-Node... Interlock DNAdiscret... Inactive HasCompo... /dnaAlarmArea/T1A1:PULPDS
> & 220E-001 8102017 13.. 700 | DNA-Node... 270E-001-.. Interlock DNAdiscret... Inactive HasNotifier /dnaAlarmArea/T1A1:PULPDS
> €@ 220E-001.B 8.10.2017 13... DNA-Node... 270ES11-00.. Aux Voltage.. DNAdiscret... Inactive HasCompo... /dnaAlarmArea/T1A1:SOFTWL
> 4@ 220E-001.D 8.10.2017 13... m DNA-Node... 270ES11-00.. Aux Voltage... DNAdiscret... Inactive HasNotifier  /dnaAlarmArea/T1A1:SOFTWL
> & 220E-001REF 8102017 13... [l1900M | DNA-Node... 270ES11-00... Breaker Open DNAdiscret... Inactive HasCompo... /dnaAlarmArea/T1A1:HARDWL
> @ 220E-001BY 8.10.2017 13... E DNA-Node... 284L1-002 Acknowledge DNAIimitAl.. Inactive HasNotifier /dnaAlarmArea/T 1A1:HARDWL
> & 220E-002 8.10.2017 13... EOD DNA-Node... TEST-AM Acknowledge DNAIlIimitAl.. Inactive HasCompo... /dnaAlarmArea/T 1A1:MIXAPP
> @@ 220E-002.8B 8.10.2017 13... @: DNA-Node.. TM2-BWRL... Cntrl disturb. DNAdiscret... Inactive HasNotifier  /dnaAlarmArea/T 1A1:MIXAPP
> @ 220E-002.D 8.10.2017 12... m()’di DNA-Node.. TM2-CRC1... Meas. <LLL DNAIimitAl.. Inactive HasCompo... /dnaAlarmArea/T1A1:HOOD
> & 220E-002REF 8102017 13.. 700 | DNA-Node.. TM2-ODFF... Cntrl disturb. DNAdiscret... Inactive HasNotifier /dnaAlarmArea/T1A1:HOOD
> 4@ 220E-002BY 8.10.2017 13... EQ(!__ DNA-Node.. TM2-ODRL.... Cntrl disturb. DNAdiscret... Inactive v HasCompo... /dnaAlarmArea/T1A1:TM
> & 220E-003 HasNotifier  /dnaAlarmArea/T1A1:TM
> @ 2206-0028 ¥ |HasCompo... /dnaAlarmArea/T 14 1:DRIVES
& 220F-NN2N i Llaentosis Aoan rana.nnnie iz
Log &3
®% B
Timestamp  Source Server Message {5

8.10.2017 14... TypeCache DNA-Node... Reading type info of Nodeld NS 1|Numeric|1004 succeeded
8.10.2017 14... TypeCache DNA-Node... Reading type info of Nodeld NS1|Numeric]1265 succeeded
& ZANE A

a1nan17T 14 T

DALA Klad £ o Mocald AIC 1IN 11100
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Demo

0 RIDE and running some tests
U UaExpert to show OPC UA address space
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RIDE & run selected test cases

B RIDE - Tests i %
File Edit Tools Navigate Macros Help

coREEHEKCT O

CRNE] et Edit | TotEdt | Run | At
& OPCUA T
@ sireit) Execution Profile: | pybot ~| Report Log [ Autosave [ Pausecn falure [] Show message log
@ ${ref2} ¥ Start 1) Pause ¥) Continue  (B) Mext M) Step ove
@® s{refints) Arguments:
® s{refints2} [J Only run tests with these tags [ Skip tests with these tags
® s B H
® sifais_128) = — 2
@ siunss) - = = = = . ~ . - - . =
™| ‘Tut_DNh_b:sic_!vpa Test_DNA_basic_types Test all basic type conversions betwsen DNA | PASS |
O ‘ Tet ORCUA ek hypes Test Ana :: Test will run communication in both ways: | PASS |
M ) Test na
) ’Tﬁ!n& Test Ints :: Test will run communication in both ways: | PASS |
g ‘ rutict Tests OPCUA4 :: OPC UA server testing suite | PASS |
O ‘TesFais 3 critical tests, 3 passed. 0 failed
= '1-,5“;;,, 3 tests total, 3 passed., 0 failed
O ‘TeﬂBir\ev Tests | PASS |
I:I ‘TutBu 3 critical tests, 3 passed, 0 failed
O Tabla_types 3 tests total, 3 passed., 0 failed
O Table_value_test Output: c:“users‘karaimi“appdataslocal™temp“RIDEpnefen.d“output . .zml
O Test DNA_list_folder Log: c:“usershkaraimnitvappdataslocal~temp\RIDEpnefen.d~log.html
O Test OPCUA_svents Report: c:“usershkaraimisappdataslocalstempSRIDEpnefen. d>report html
O Test_OPC_basic_types test finished 20171010 22:57:58 ~
] @ Test AM HH events = =
U TestAMH events 20171010 22:57:50.339 : INFO . create_session ~
O Test AM L | events 20171010 22:57:50.349 : INFO : activate_session
[0 @& Test AM LL events 20171010 22:57:50.418 : INFO : Reference values=10 and -12
O 20171010 22:57:52.424 : 1INFO : Slept 2 seconds
St AMER evenks 20171010 22:57:52.431 : INFO : ${value} = 10
[0 §R Test_opcuUA_faults 20171010 22:57:52.433 INFO : Value=10
20171010 22:57:52.437 : INFO : read
&5 U . 20171010 22:57:52.441 : INFO : ${value2} = 0
i resource_opcua.robot 20171010 22:57:52.443 INFO OPC UA value=0
¥ External Resourcas 20171010 22:57:52.445 : INFO : read
e 20171010 22:57:57.450 : 1INFO : Slept 5 seconds
20171010 22:57:57.466 : INFO : S${value} = -12
20171010 22:57:57.468 : INFO : Value=-12
20171010 22:57:57.471 ; INFO : Testing done. closing connection & session.
20171010 22:57:57.471 : INFO : close_session
20171010 22:57:57.536 : INFO : close_secure_channel
20171010 22:57:57.536 : INFO : stop request
Ending test: Tests OPCUA.Test Ints
20171010 22:57:57.540 : INFO : Testing done, closing connection & session. <
< >
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Test report

Status: All tests passed

Start Time: 20171010 22:57:39.775
End Time: 20171010 22:57:57.544
Elapsed Time: 00:00:17.769

Log File: log.html

Critical Tests

O Critical Tests
O Al Tests

Valmet >
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Test log

Generated
Tests Test Log 20171010 22:57:57 GMT +03:00
1 minute 44 seconds ago
Test Statistics
Total Statistics ¢+ Total + Pass ¢ Fail ¢+ Elapsed ¢ Pass / Fail
Critical Tests 3 3 0 00:00:15
All Tests 3 3 0 00:00:15
Statistics by Tag ¢ Total + Pass ¢ Fail ¢+ Elapsed + Pass | Fail
basic 3 3 0 00:00:15 SE—
Statistics by Suite ¢ Total ¢+ Pass ¢ Fail ¢« Elapsed ¢ Pass / Fail
Tests 3 3 0 00:00:18
Tests. OPCUA 3 3 0 00:00:18  S——
Test Execution Log
- [ Tests
Full Name: Tests
Source: DAGIMOPCUA\opcualtests
Start / End / Elapsed: 20171010 22:57:39.775 / 20171010 22:57:57 544 [ 00:00:17 769
Status: 3 critical test, 3 passed, 0 failed
3 test total, 3 passed, 0 failed
- OPCUA
Full Name: Tests OPCUA
Documentation: OPC UA server testing suite.
Source: D\GITVOPCUA\opcualtests\OPCUA robot %
Start / End / Elapsed: 20171010 22:57:39.885 / 20171010 22:57:57 541/ 00:00:17 656
Status: 3 critical test, 3 passed, 0 failed

T tact tntal 2 naccad 1 failad
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UaExpert & address space

INTERNAL

. Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject* = X
File View Serve nt S g Help
DePBEBR + = XY D B R w
Project & X  Data Access View Attributes L]
i B Project # Server Nodeld  DJisplay Name Value Datatype  urce Timestar rver Timestan Statuscode a9\ l:*u ©] [+
~ [ Servers 1 DNA-Node... NS1|Stringl... 220CTM 0 Ulnt16 230117 230117 Good Attribute Value ”
2y DNA-NodeOPCUA - None - None (uatcp-uasc-
v Nodeld Nodeld
v [A Documents
{3 Data Access View Nameépacelndex !
|dentifierType String
i 2 Identifier 220CT™
Address Space & X NodeClass Variable
5 | No Highlight ) BrowseName
Wi e i
v @ Objects WriteMask 0
v 2 Alarms P e s & v
v @ma References -]
> & /dnaAlarmArea/T1A1:
> & /dnaAlarmArea/T1AT:BALEHS G || | @ [Forvard -] 8
> % /dnaAlarmArea/T1A1:DRIVES % Reference Target DisplayName
> &% /dnaAlarmArea/T1A1:ETREAT HasTypeDe... BaseDataVariableType
> & /dnaAlarmArea/T1A1:HOOD
> & /dnaAlarmArea/T1AT:MIXAPP
> & /dnaAlarmArea/T1A1:PULPDS
> &% /dnaAlarmArea/T1A1:SOFTWL
> & /dnaAlarmArea/T1AT:TM
v 2 DNA
v 2 TPO1
v Dopr
> @ 220CTM
> & 220E-001
> @ 220E-001B
> @ 220E-001.D
> & 220E-001.REF
> @ 220E-001BY
> & 220E-002
> @ 220E-002B
> @ 220E-002.D
. 220F-NN2 REE i
Log &3
®% B
Timestamp  Source Server Message {5

10.10.2017 2... AddressSpa... DNA-Node... Browse succeeded.
10.10.2017 2... AddressSpa... DNA-Node... Browse succeeded.
c

10109017 e
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OPC UA Diagnostics in Valmet DNA

14

@ Valmet DMA Operate D1U1/Boiler/DTUA OPC UA Server diagnostics

D1UA OPC UA Server diagnostics

OPC UA Server State  Running (0 |Second5 till shutdown

Shutdown reas on

Version information

ProductUri

Manufactureri ame
ProducName

SoftwareVersion
BuildMumber
BuildDate

Diagnostics |On |

ServerViewCount
CurrentSession Count
CumulatedSessionCount
SecurityRejectedSessionCount
RejectedSessionCount
SessionTimeout Count
SesdonAbortCount
PublishingIntervalCount
CurrentSubscriptionCount
CumulatedSubscriptionCount
SecurityRejectedRequestsCount
RejededRequestCount

13 October 2017

DNA-NodeOPCUA
Node-OPCUA : MIT
NODEOPCUA-SERVER
0.1.0-6

1012

Mon Jan 01 1601

Capabilities

MinSupportedSampleRate
MaxB rowseContinuationPoints
MaxQueryContinuationPoints
MaxH istoryContinuationPoints
SoftwareCertificates
MaxArrayLength
MaxStringLength
AggregateFunctions
ModellingRules

Sessions

OVF

co oo o 2
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— O *
" F T = : i _—
¢ ID-CSADE

1 Current time 17-10-08 22:59:29 D1UA

Start time  17-10-03 10:28:07

OperationLimits

MaxNodesPerRead
MaxNodesPerHistoryD ataRead 10
Maxh odesPerHistoryReadEvents 0
MaxM odesPeriVrite 0
MaxNodesPerHistoryUpdateD ate 0
MaxlodesPerHistoryUpdateBvents 0
MaxM odesPerMethodCall 0
MaxNodesPerBrowse
MaxNodesPerRegisterModes

MaxN odesPerTran dateB rowsePathsToNodelds
MaxM odesPerM odeManagement
MaxMonitoredItemsPerCall

S oo -

Subscriptions
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Summary

Automate your software production process
— Jenkins for building, packaging & automated tests

Test automation importance, step by step evolution
— Basic tests

— Simple tests

— Advanced tests

— Stress & benchmark tests

Other benefits:

— Interoperability (different implementations)

— People learning new techniques

— Test asset coming as important as software asset
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