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Robust?
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Well-tested
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Re-tested
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Automatically tested
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Automated tests:
tests carried out without human intervention

*OPENDA\/LIGHT




More automated tests — more robust applications?
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More automated tests — more time for manual tests!
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More manual tests — more automated tests
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More automated tests — fewer regressions
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Automated tests in OpenDaylight

e Unit tests
* |Integration tests
o CSIT
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Unit tests
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Small?
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Single behaviour
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Close to the code...
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... but not tied to the implementation
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Side benefits of unit tests

* “Implementation” of a specification
* APl smoke tests
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Unit tests in OpenDaylight
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Each project's responsibility
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~30,000 unit tests
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Run for every commit
(submitted for review)
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(but only the affected project's tests)
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Required to pass before merge
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—Code-Review +2 Sam Hague ——

verified +1 jenkins-releng

L]

Author Patrick Roanhouse <Patrick. M .Foanhouse®@intel.com= 14/06/2016 20:43

Committer Anil Wishnoi =vishnoianil@gmail.com= 14/06/2016 22:19

Cormmit 9a022bca7alfchf399h0ed8eea3880ef37d5cal2 [E] (gitweb)

Parent(s) a03490a4949542cee325ad8186a32b8d8c387334a [ (gitweb)

Change-ld |a3afaels031f1d43e5cdccfcs4913d636cfafach

Files Open All Diff against: Base j

File Path Comments Size
¥ | | Commit Message
|| hwvtepsouthbound/hwvtepsouthbound-implfsrcfmainfjavaforg/opendaylight/ovsdb/hwvtepsouthbound/HwvtepSouthboundutil java 2 I
+0, -2 I

History Expand All
Anil vishnoi Patch Set 1: Cherry Picked from branch master. 14j06 22:19
jenkins-releng Patch Set 1: Build Started https:/fjenkins.opendaylight.org/relengjjobjovsdb-distribution-check-berylliumyge 3 (1/2) 14j06 22:18
jenkins-releng Patch Set 1: Build Started https:/fienkins.opendaylight .orgjrelengjjobjovsdb-verify-berylliurm/227 7/ (2/2] 14j06 22:18
jenkins-releng Patch Set 1 verified+1 Build Successful https/jjenkins.opendaylight.org/relengfjobjovsdb-verify-beryllium/2277/ : SUCCESS https:/fjenki...  14/06 22:49
Sam Hague Patch Set 1. Code-Review+2 03:17
Gerrit Code Review Change has been successfully merged by Sam Hague 03:17
jenkins-releng Patch Set 1: Build Started https:fienkins.opendaylight.org/relengjjobjovsdb-merge-berylliurm/essy 03:17
jenkins-releng 04:01e
Patch Set 1:

Build Successful

https jfjenkins.opendaylight .org/releng/jobjovsdb-merge-beryllium/983) | SUCCESS
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Tracked In Sonar
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&= ovsdb 11 June 2016 14:42 Version 1.3.0-SNAPSHOT

A  Technical Debt Coverage Duplications  Structure  Dashboards » Code  Issues

Coverage Leak Pericd: since 1.2.1-SNAPSHOT started 5 months age Files Size: Overall uncoversd lines
Overall coverage O 38.4% +6.5% Overall coverage Complexity
Overall line coverage 41.4% +6.4%

Overall uncovered lines 8,046 -8.2k O

Lines to cover 10,321 -12k O O

Overall condition coverage 31.0% +7.2%

Overall uncovered conditions 2,883 -3.3k O
Conditions to cover 4178 -4k

Overall coverage on new code O 39.7%

Coverage O 9.8% -0.8% ’ o oo e

i AR 14 nos M oAeL
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Integration tests
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Integrating multiple behaviours
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Tests closer to end users' expectations
(use cases)
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Side benefits of integration tests

* “Implementation” of a use case
* More API smoke tests
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Integration tests in OpenDaylight
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Each project's responsibility
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~300 integration tests
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Some requiring non-automated setup
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Most run for every commit
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Most required to pass before merge
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Not distinguished from unit tests in Gerrit
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Tracked separately in Sonar
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IT coverage

IT line coverage

IT uncovered lines
Lines to cover

IT condition coverage
IT uncovered conditions

Conditions to cover

Coverage by IT on new code

*OPENDAYLIGHT

O 58.0%

63.5%
2,289
10,321
47.7%
1,319

4178

+22.6%

+22.5%
7.1k
-12k

+23.1%
3.4k

4k

O 59.8%




CSIT
Continuous System Integration Tests

*OPENDA\/LIGHT




Integration tests with external requirements
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Full-blown system tests: clustering, scalability, longevity...
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CSIT in OpenDaylight
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Release commitment

* At least one system test for each OSGi feature

e Large-scale system tests for
* Functionality
e Clustering
« Scalability
 Performance
* Longevity/stability

B OPENDAY LI



Managed by each project and the Integration/Test project
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~4,000 system tests
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Tests run daily
(no gating)
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ovsdb-csit-1node-southbound-all-beryllium

ovsdb-csit-1node-southbound-all-boron

ovsdb-csit-1node-southbound-all-stable
-lithium

ovsdb-csit-1node-sout hbound-only -beryllium

ovsdb-csit-1node-sout hbound-only -boron

ovsdb-csit-1node-southbound-only -stable
-lithium

ovsdb-csit-3node-clustering-only -beryllium

ovsdb-csit-3node-clustering-only -boron

ovsdb-csit-3node-clustering-only -stable
-lithium

ovsdb-csit-verify-1node-southbound

ovsdb-csit-verify-3nodeclustering

*OPENDA\/UGHT

8 hr 55 min -

#1015

1 day 0 hr -
#2186

16 hr - #755
7 hr 8 min -
#1162

23 min - #433
2days 12 hr -
#701

7 hr 2 min -
#4110

4 hr 4 min -
#3098

2days 12 hr -
#110

1day 12 hr-
#550

1day 12 hr -
#379

/A

10 days - #207
9 days 18 hr -
#7441

2days 21 hr -
#1155

8 days 14 hr -
#409

26 days - #5671

2days 21 hr -
#405

g days 14 hr -
#376
MN/A

21 days - #5343

21 days - #372

16 min

12 min

17 min

16 min

19 min

16 min

22 min

40 min

42 min

8 min 55 sec

17 min

MR

MR

MR

MR

MR

MR

MR

MR

MR

MN/A

MN/A

102/ 102 passed ‘
99 / 102 passed ‘
99 / 102 passed ‘
102/ 102 passed ‘
102/ 102 passed ‘
98 / 102 passed ‘
156 / 156 passed ‘
156 / 156 passed ‘
151 / 156 passed ‘
99 / 102 passed ‘

156 / 156 passed Q




Most tests use Robot Framework
http://robotframework.org/
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http://robotframework.org/

[integrationftest.qgit] f csit [/ suites [ ovsdb / Southbound_Cluster f 010__Ovsdb_Southbound_Cluster.robot

1 #%% Settings *#+

2 Documentation Test suite for Ovsdb Southbound Cluster - Owner failover and recover
3 Suite Setup Create Controller Sessions

4 Suite Teardown Celete All Sessions

5 Library RequestsLibrary

& Resource o ibraries/ClusterOvsdb . robot

7 Resource oA S0 ibraries/Clusterkeywords. robot

5 Variables oA o variables/Variables. py

9

10 ##%* Tegt Cases *+#

11 Create Original Cluster List

12 [Documentation] Create original cluster list.

13 ${original_cluster_list} ClusterkKeywords.Create Controller Index List
14 Set Suite Variable ${original_cluster_list}

15 Log ${original_cluster_list}

18

17 Check Shards Status Before Fail

1 [Documentation] Check Status for all shards in Ovsdb application.
19 ClusterOvsdb. Check Ovsdb Shards Status ${original_cluster_list}
20

21 Start OVS Multiple Connections

22 [Documentation] Connect OVS to all cluster instances.

23 ${ovsdb_uuid} Ovsdb.Add Multiple Managers to OVS ${TOOLS_SYSTEM_IF} ${original_cluster_list}
24 Set Suite Variable ${ovsdb_uuid}
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External testing in OpenDaylight
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External Cl connected to ODL Gerrit
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Notifications from Gerrit...

*OPENDA\’LIGHT




... and the abillity to vote in Gerrit
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Using all this to build robust applications
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Test upstream when possible
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Contribute your test cases
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Writing good tests
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Test for behaviour, not implementation
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mmand .

== OPEN



Test your code, not the infrastructure
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Use the Iinfrastructure
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creal.

== OPEN



== OPEN



whem

== OPEN



Useful pattern: given, when, then
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Given a certain state
(all your test-specific setup code goes here)
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When something happens
(invoke the API you want to test)
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Then verify the effect
(assert and verify)
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== OPEN



If your AP| doesn't change, your tests shouldn't change
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API change with no functionality change
!
the “when” part of your test changes
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Functionality change
!
the “then” part of your test changes
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Complex code iIs worth making testable
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Maintain your tests as you maintain your code
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Maintain your tests as you maintain your documentation
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Thank youl!

Stephen Kitt, Red Hat

<skitt@redhat.com>
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