o
®

Understand, Visualize & Improve
Continuous Integration

Alexander Reelsen
Community Advocate
alex@elastic.co | @spinscale

elastic

q
‘o
elastic


mailto:alex@elastic.co
https://twitter.com/spinscale

How do you act on
your Cl data?




Everything is a search problem!

Q



Ecommerce




Social networks




File Search




Location Search




Observability
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Elasticsearch in one minute

Search Engine (FTS, Analytics, Geo), near real-

time
e Distributed, scalable, highly available, resilient
e [nterface: HTTP & JSON

Heart of the Elastic Stack (Kibana, Logstash,
Beats)




Kibana in one minute

e The window into the Elastic Stack
e Visualization & Dashboarding
e Management

e Monitoring
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Data Paneloptions Annotations

Data sources

B incex pattern required)

kibana_sample_data_logs

Query string

tags:error AMD tags:security

lean [required)

Asterisk L

geo.src, host

per 4 hours

Tirme field [required)

timestamp

Fields (required - comma separated paths)

.4 X 4M% Dy s il 15 ks
2019-04-10 {:folh 019-04 .

The changes will ba automatically applied.

® ® &
0 v
Ignore global filters?  Ignore panel filtters?
O Yes Ne © Yes No
Row template (required)

Security Error from {{geo.src}} on {{host}}

&g, {{field}}
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Save

# ~  Search

()  + Add filter

kibana_sample_data_logs -~
L-'l Search for fields

(%) Fields filtered

[ agent.keyword
£ byrdy
| B clientip
event.dataset
! extension.keyword
' geo.dest
! geo.src
! geo.srcdest
host.keyword
index.keyword

Eip

KQL @]~ Last 7 days

New visualization

Drop some fields here to start

| | -

Lens is a new tool for creating visualizations = BETA

Make requests and give feedback [

© @

Show dates < Update

;1% Stacked Bar Chart -

BN kibana_sample_data_logs

X-axis

@ Drop a field here

Y-axis

@ Drop a field here

Spilit series

@ Drop a field here



Survey time!




Cl Tooling

e Jenkins, JenkinsX, TeamCity,
Bamboo

e Travis, CircleCl, GitLab CI

e Azure Pipelines, AWS CI/CD,
Google CI/CD

e Others?



Cl infrastructure

e Self Hosted on own
infrastructure

e Self Hosted in the cloud

e Cl-as-a-service



v

Cl as arole

e Clis part of ops role
e Clis part of dev role
e Infrastructure Engineer

e Build Engineer



Test test test

e dev branches (master, 7.x)
e release branches (7.8, 6.8)
e feature branches

e PRs

e BWC

e Benchmarking

e Packaging tests
e JVM versions
e Garbage collectors

e Operating systems



v

Do you act on Cli
results?

e |f so, how?




What is Cl data?

e Time series
e Recency
e Locality

e Fragmentation




Cl output

e unstructured
e huge

e needle in the haystack ( TRACE
loglevel)

e requires postprocessing

e security




N Analyzing ClI results
AN |
e Detect seemingly random bugs

e Centralised lookup ability for the team

e Emails are not a good Cl status medium

e Long term trends (failures, test count, coverage)



Requirements

e meta data enrichment - per branch, per test run,
per test method run, failures only

e data model should be based on search
requirements (query optimized)

e define search ability: by timestamp, by branch, by
class, by test method, by success/failure



Did this test fail earlier this month?

ﬂ
9 Ask your data




in this branch in the last month

D Ask your data
Show me all failed test runs of this class
-




Is this test failing only under this 0S?

ﬂ
9 Ask your data




our SLOC count?

D Ask your data
Is our test count increasing compared to
-




since we doubled the team size?

9 D Ask your data
Are our successful test runs decreasing
-




our CI? Can we reduce costs?

D Ask your data
Do the holidays/000 hours have impact on
-




crystal spec

crystal spec

Finished in 267.99 milliseconds

" .
29 elastic



P Structure test output

e xUnit
e Test Anything Protocol

'l .
29 elastic



https://en.wikipedia.org/wiki/XUnit
https://en.wikipedia.org/wiki/Test_Anything_Protocol

crystal spec --tap
CustomLogHandler should not log access to '/' endpoint
CustomLogHandler should log access to any other endpoint
Dbjects Event can retrieve html_url
Objects Event can retrieve region
Objects Event can retrieve topics
Objects Event can retrieve country
Objects Event can retrieve languages
Objects Event can retrieve focus
- Objects Event can retrieve date
10 - Objects Event can retrieve last updated timestamp
11 - Objects Event can retrieve created at timestamp
12 - Objects Event can retrieve state
13 - Objects Event can retrieve title
14 - Objects Event can retrieve body
15 - Objects Event can retrieve id
16 - Objects Event can retrieve number
17 - Objects Event matches when all tags are in event
18 - Objects Event does not match when not all tags are in event
19 - Objects Event does not match when tags are empty
20 - Objects NotificationUser should match subscriptions
21 - Objects NotificationUser should ignore accepted events
22 Objects NotificationUser should not subscriptions issues that already were notified about
23 - Objects NotificationUser should not emit duplicate events if event matches twice
24 - Objects NotificationUser should not notify about events in the past
25 - Objects NotificationUser should only include events that are within not earlier than three days of current date
26 - Elastic:: should be able to calculate next duration
27 HE Elastic:: 1161 i should be able to retrieve labels
28 ic:: Elastic:: i i should be able to retrieve labels via pagination
1] ic:: Elastic:: i i should be able to filter out irrelant labels
30 ic:: Elastic:: i i should be able to retrieve events
31 ic:: Elastic:: should be able to retrieve events and paginate
32 ic:: Elastic:: i request verification should pass on matching signatures
33 ic:: Elastic:: i request verification should detect replay attacks
34 ic:: Elastic:: i request verification should raise on not matching signatures
35 ic:: Elastic:: i can reply to a response URL with a message
36 ic:: Elastic:: i can reply without attachments
37 - Elastic:: Elastic:: lasticsearchClient can subscribe to a new list of tags
38 - Elastic:: Elastic:: lasticsearchClient can unsubscribe from a single subscription
39 - Elastic:: Elastic:: lasticsearchClient returns error if users tries to unsubscribe from unknown subscription
40 - Elastic:: Elastic:: :ElasticsearchClient can retrieve notifications for user id
41 - Elastic:: Elastic:: lasticsearchClient can retrieve all notifications
42 Elastic:: Elastic:: lasticsearchClient can add a notification to user data on version
43 - Elastic:: Elastic::CFP::ElasticsearchClient can retrieve stats
44 - MatchService should not send notifications when there are no users
45 - MatchService should not send notifications when there are no events
46 - MatchService should send notifications
47 - SlackMessageProcessor should return unknown command error in response
48 - SlackMessageProcessor should return help message to response
49 - SlackMessageProcessor should return help message when text ends on help
50 - SlackMessageProcessor should return error with empty tags
51 - SlackMessageProcessor should return list tags to response
52 SlackMessageProcessor should list subscriptions via return URL
53 - SlackMessageProcessor should tell when no subscriptions are found
54 - SlackMessageProcessor should add a subscription via return URL
55 - SlackMessageProcessor should show a help when calling /community events subscribe
56 - SlackMessageProcessor should show a help when calling /community events unsubscribe
57 - SlackMessageProcessor should not add a subscription based on unknown tags
58 - SlackMessageProcessor should return an error when trying subscribe on two same tags
. 59 - SlackMessageProcessor should delete a subscription via return URL
‘ elastlc 60 - SlackMessageProcessor should show unreplied posts on discourse
61 - DiscourseClient should retrieve noreplied posts and categories

TAP

WO~ s WN e

62 DiscourseClient should paginate when more than one page is retrieved
..62




xUnit output

<?xml version="1.0"7>

<testsuite tests="62" skipped="0" errors="0" failures="0" time="0.261869582"
timestamp="2020-07-21T12:43:50Z" hostname="rhincodon">

<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/custom_log_handler_spec.cr"
classname="spec.custom_log_handler_spec" name="CustomLogHandler should not log access to &#39;/&#39;
endpoint"” time="3.6394e-5"/>

<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/custom_log_handler_spec.cr"
classname="spec.custom_log_handler_spec" name="CustomLogHandler should log access to any other endpoint”
time="0.000250577" />

<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/objects_spec.cr"
classname="spec.objects_spec" name="Objects Event can retrieve html_url" time="7.589%e-6"/>

<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/objects_spec.cr"
classname="spec.objects_spec" name="Objects Event can retrieve region" time="7.438e-6"/>

'l .
29 elastic



That's it - right?

e Map standard output/error to tests

e Map logger output to tests

e Add run specific meta data (branch, OS, JVM)
e Indexing/Storing strategy

e Preaggregate data (test count, success/failure, failed tests)

Code coverage metrics

'l .
29 elastic



Index data into Elasticsearch

 Massage output data into proper JSON
e |ogstash/ xml12json /self written tool?

e Integration with ClI

'l .
29 elastic



Java Output (file per class)

<?xml version="1.0" encoding="UTF-8"7>
<testsuite name="co.elastic.community.AdminServiceTests" tests="2"
skipped="0" failures="0" errors="0" timestamp="2020-07-14T11:32:02"
hostname="rhincodon” time="0.016">
<properties/>

<testcase name="testDefaultAdminService()"
classname="co.elastic.community.AdminServiceTests" time="0.015"/>

<testcase name="testCustomAdminService()"
classname="co.elastic.community.AdminServiceTests" time="0.001"/>

<system-out><![CDATA[TEST TEST TEST
]1></system-out>

<system-err><![CDATA[]]></system-err>
</testsuite>

'l .
29 elastic



Java Output (test failure)

<?xml version="1.0" encoding="UTF-8"7?7>
<testsuite name="co.elastic.community.AdminServiceTests" tests="2" skipped="0"
failures="1" errors="0" timestamp="2020-07-14T11:36:54" hostname="rhincodon" time="0.022">
<properties/>
<testcase name="testDefaultAdminService()" classname="co.elastic.community.AdminServiceTests" time="0.021">
<failure
message="org.opentest4j.AssertionFailedError: &#10;Expecting:&#10; &1t ;truedgt;&#10;to be equal to:&#10; &1lt;false&gt;&#10;but was not."
type="org.opentest4j.AssertionFailedError">org.opentest4j.AssertionFailedError:
Expecting:
&1t ;true&gt;
to be equal to:
&1t ;false&gt;
but was not.
at java.base/jdk.internal.reflect.NativeConstructorAccessorImpl.newInstanced(Native Method)
at java.base/jdk.internal.reflect.NativeConstructorAccessorImpl.newInstance(NativeConstructorAccessorImpl.java:62)
at java.base/jdk.internal.reflect.DelegatingConstructorAccessorImpl.newInstance(DelegatingConstructorAccessorImpl.java:45)
at java.base/java.lang.reflect.Constructor.newInstanceWithCaller(Constructor.java:500)
at co.elastic.community.AdminServiceTests.testDefaultAdminService(AdminServiceTests.java:13)

‘; .
29 elastic
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Crystal Output (single XML file)

<?xml version="1.6"7>
<testsuite tests="62" skipped="0" errors="0" failures="1" time="0.258457318"
timestamp="2020-07-14T11:26:23Z" hostname="rhincodon">

<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/custom_log_handler_spec.cr"

classname="spec.custom_log_handler_spec"

name="CustomLogHandler should not log access to &#39;/&#39; endpoint" time="3.1523e-5"/>
<testcase file="/Users/alr/devel/elastic/community/slack-command-community/spec/custom_log_handler_spec.cr"

classname="spec.custom_log_handler_spec"

name="CustomLogHandler should log access to any other endpoint"” time="0.000282161">

<failure message="Expected: 2

got: 1">../../../../../../usr/local/Cellar/crystal/0.35.1_1/src/spec/methods.cr:76:5 in &#39;fail&#39;
oS/ /.. /../]../usr/local/Cellar/crystal/0.35.1_1/src/spec/expectations.cr:447:9 in &#39; should&#39
spec/custom_log_handler_spec.cr:33:5 in &#39;-&gt;&#39;

. ./usr/local/Cellar/crystal/@.35 1 1/src/primitives.cr:255:3 in &#39;internal_run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/example.cr:33:16 in &#39;run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/context.cr:18:23 in &#39;internal_run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/context.cr:330:7 in &#39;run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/context.cr:18:23 in &#39;internal_run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/context.cr:147:7 in &#39;run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/spec/dsl.cr:270:7 in &#39;-&gt;&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/primitives.cr:255:3 in &#39;run&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/crystal/main.cr:45:14 in &#39;main&#39;
./usr/local/Cellar/crystal/0.35.1_1/src/crystal/main.cr:114:3 in &#39;main&#39;</failure>

\\\\\\\\\\
\\\\\\\\\\
\\\\\\\\\\

/
/
/
/
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/
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/\\\\\\\\\\\
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Demo

Elastic Build Stats
Elasticsearch ClI
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https://build-stats.elastic.co/
https://elasticsearch-ci.elastic.co/
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Dashboard / Alpar - Elasticsearc Cl Fullscreen  Share Clone Edit Documentation CAuto-refresh € @ Last 7d rounded to the day >

3 bear{h.‘. (e.g. status:200 AND extension:PHP) Options

Add a filter +

Alpar - Build duration intake
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Alpar: Elaticsearch top test failures excluding PR builds

class.keyword: Descending

arg.elasticsearch.repositories.azure RepositorydzureClientYamiTestSuitelT
junit.framework TestSuite

org.elasticsearch.backwards.Indexing|T

arg.elasticsearch.backwards MixedClusterClientYamiTestSuitelT
arg.elasticsearch.transport. RemoteClusterConnectionTests
org.elasticsearch.repositories.azure.AzureStorageRepositoryClientYamiTestSuitelT
arg.elasticsearch.upgrades.UpgradeClusterClientYamiTestSuitelT
org.elasticsearch.xpack.ml.integration.Classification|T

command-line-arguments

org.elasticsearch.snapshets.CencurrentSnapshots|T
org.elasticsearch.upgrades.CcrRollingUpgradelT
org.elasticsearch.xpack.datastreams.mapper. DataStreamTimestampFieldMapperTests
org.elasticsearch.xpack.mlintegration.DeleteExpiredDatalT
org.elasticsearch.xpack.mlintegration.ForecastiT

org.elasticsearch.xpack datastreams.mapper. MetadataCreateDataStreamServiceTests
org.elasticsearch.xpack.eql.Eqgl5tatsIT

org.elasticsearch.snapshots. SharedClustersnapshotRestorelT
org.elasticsearch.smaketest. DecsClientYamiTestSuitelT
org.elasticsearch.xpack.mlintegration.Datafeed|obsRestT
org.elasticsearch.xpack.mlintegration.MljobIT

Alpar: Elaticsearch top test failures

class.keyword: Descending

org.elasticsearch.backwards.Indexing|T

org.elasticsearch. packaging test. ArchiveTests

org.elasticsearch.backwards. MixedClusterClientYamlTestSuitelT
org.elasticsearch.repositories.azure RepositoryAzureClientyamiTestSuitelT
junit.framework TestSuite

org.elasticsearch.xpack.testrest XPackRestT
org.elasticsearch.upgrades.UpgradeClusterClient¥amiTestSuitelT
arg.elasticsearch.rest.compat. CompatRestIT

org.elasticsearch.smoketest. DocsClientYamiTestSuitelT
org.elasticsearch.xpack.mlintegration.Classification|T
org.elasticsearch.repositories.azure.AzureStorageRepositoryClientYamiTestSuitelT
org.elasticsearch.client. MachineLearning|T
org.elasticsearch.upgrades.FullClusterRestartiT
org.elasticsearch.xpack.mlintegration.MljobIT
org.elasticsearch.xpack.ml.integration.RunDataFrameAnalyticsIT
org.elasticsearch.smoketest. MIWithSecurityUserRolelT
org.elasticsearch.client.documentation.MIClientDocumentation|T
org.elasticsearch.xpack.datastreams. mapper.DataStreamTimestampFieldMapperTests
org.elasticsearch.smoketest MIWithSecuritylT
org.elasticsearch.xpack.mlintegration.Datafeed|obsRestT
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£ ®test{pl=catsnaps...

@ test {pO=snapshot....
@ test {pl=snapshot....
@ test {pO=snapshot....
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@ test {yaml=reposit...
@ test {yaml=reposit...
@ test {yaml=reposit...
@ test {yaml=reposit...
@ test {yaml=reposit...
@ testWithOnlyTraini...
@ testDeleteExpired...
@ testDependentVari...
@ testWithOnlyTraini...
@ testWithOnlyTraini...

i nro elactirsearch t

@ test {pO=search.ag...
@ test {pl=search.ag...
@ test {pO=searchi/11...
@ test {pO=search/11...
@ test {pO=search/11...
@ test {pO=data_stre...
@ test {pO=analytics/...
@ test {pO=data_stre...
@ test {pl=mlfilter_c...
@ test {pO=ml/previe...
@ test {yaml=referen...
@ test {yaml=referen...
@ test {yaml=referen...
@ test {yaml=referen...
@ test {yaml=referen...
@ test {yaml=count/1...
@ test {yaml=indices....

@ test {yaml=indices....



Summary

e Analytics use-case

* Not needed for operational tasks

e ML: Time series anomaly detection
(network outage)

e Test triage!



Test triage

e Daily single person owner for test failures

e Check failure

e Assign team
e Disable tests to stabilize



The future|tm]

 Delivery pipeline as a service (K8s: Tekton)

e Much more automated canary
deployments

e Smarter test execution (affected code
changes test cases first)

e Increase of specialization roles around
Cl/CD

e Analytics build into pipelines


https://cloud.google.com/tekton

Thanks for listening

- %o
Alexander Reelsen .

Community Advocate

alex@elastic.co | @spinscale e |aSt i C
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(a)elastic Products Learn Company Pricing Contact Q
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Elastic Cloud Elastic on-prem Elastic on-prem

Elastic Cloud pricing

Pricing for our suite of SaaS offerings, which make it easy to deploy, operate, and scale Elastic
products in the cloud.

® Elasticsearch Service
; f AS LOW AS
E I a St I c C I O u d Easily spin up a deployment on AWS, GCP or gee pricing Start free trial

Azure with Kibana and features you can‘t $16/month
get anywhere else.

App Search Service
Build a fast, relevant, search experience for AS LOW AS . .
' S See pricing Start free trial
your custom application in just a few $49/month -
minutes.
Site Search Service
AS LOW AS

Everything you need to deliver a powerful
search experience for your website — $79/month
without the learning curve.

See pricing Start free trial

e .
%* elastic



@)elastic Products Learn Company Pricing

{ESTRATION

Elastic Cloud Elastic on-prem Elastic on-prem

Elastic Stack subscriptions

The Elastic Stack — Elasticsearch, Kibana, Beats, and Logstash — powers a variety of use cases.
And we have flexible plans to help you get the most out of your on-prem subscriptions.

FREE

Elastic Support
Subscriptions

e .
%* elastic

Open Source

Apache 2.0: Now and
always.

Feature highlights
include:

+ Clustering & high

availability

~ Powerful search and

analysis

~ Data visualization and

dashboarding

' And more

Basic

The forever-free plan.

Everything in Open
Source plus:
~ Core security features

~ Solutions such as APM,
SIEM, Maps, and more

v/ Canvas

" And more

Free download

Gold

More features.
Dedicated support.

Everything in Basic
plus:

Alerting
Reporting

Ingest management

AL O NN

Business hours

support

«

And more

Platinum

Advanced
functionality. Around
the clock support.

Everything in Gold
plus:

~ Advanced security

features
" Machine learning
" Cross-cluster
replication
~ 24/7/365 support
+" And more

Enterprise

Stack orchestration
and endpoint
protection by

default.

Everything in
Platinum plus:

~ Endpoint prevention

~ Endpoint detection

and response
mapped to MITRE
ATTECK

~" Endpoint event

collection

~ Access to ECE & ECK

orchestration

features
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all categories » || all tags » ‘ Categories  Latest
Category
Announcements

Release announcements, end of life notifications and other
bits about Elastic products that we think will be useful to
everyone

B Community Ecosystem

Beats
- Any questions regarding Beats, forwarders and
' shippers for various types of data.

M Filebeat 1 unread M Packetbeat 1rnew B Metricheat 3new

7
N Winlogbeat 2new M Heartbeat 1rnew M Auditbeat

M Functionbeat M Journalbeat M Beats Developers

B Community Beats 1 new B Topbeat M Central Management

Elasticsearch

Any questions related to Elasticsearch, including

- specific features, language clients and plugins.

MW Rally 1 unread

Logstash

Everything related to your favorite centralized
LT logging platform, including plugins and recipes.

Kibana

All things about visualizing data in Elasticsearch &
. Logstash, including how to use Kibana and

extending the platform.

APM
‘ Everything related to APM - whether it is the APM
= Server, the Kibana dashboards, or the agents.

Logs
Everything related to the Logs app - setup with
\ Filebeat, Filebeat modules, and using the Kibana
Logs app.
Metrics

Everything related to metrics - Metricbeat,
integrations and modules, Kibana dashboards and
the Metrics app.

New (117)

Topics

61 / week
1 unread

178 / week

831 unr

95 / week

29 unread

24 new

113 7/ week

42 unr

12 / week

55

1/ week

Unread (917) Top

Latest

o
[N
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& ¥ Notes on Using These Forums
M Meta Elastic

Couldn't push logs to elasticsearch using
filebeat e
M Filebeat

<BarSeries> configuration e
M Kibana

Dec 15th, 2019: [EN] Elasticsearch
Snapshot Lifecycle Management (SLM)
with Minio.io 53

M & advent-staging

Invalid IP network, skipping
{inetwork=>"10.13.7.0/10.13.7.24" «»
M Logstash

FScrawler stuck at 2.6gb index size «

M Elasticsearch

Elastic APM Java agent -
sanitize_fields_names on
application/json* data
HAPM  java

Metricbeat Failed to connect EOF
M Metricbeat

Mix free and paid licenses »
M Elasticsearch  license

Filebeat CPU utilization metrics are not
normalized by default

H Beats stack-monitoring

How do i aggregate these documets
M Logstash

Metricbeat error «
M Metricbeat

CR—%

e tope |

2
Apr 2017

7m

10m

11m

8]


https://discuss.elastic.co/

o

J

Community & Meetups

https://community.elastic.co

elastic

Asia Pacific and Japan

ELASTIC - BARCELONA
Spain =2

ELASTIC - STOCKHOLM
Sweden 32

ELASTIC CAMBRIDGE & EAST ANGLIA
USER GROUP
United Kingdom &i3

ELASTIC HELSINKI
Finland 4=

ELASTIC MANCHESTER USER GROUP
United Kingdom iz

ELASTIC PORTUGAL
Portugal

ELASTIC USER GROUP - DUBLIN
Ireland B0

ELASTICSEARCH - SOUTH AFRICA
South Africa B

ELASTIC - COPENHAGEN
Denmark EZ

ELASTIC - TEL AVIV
Israel =

ELASTIC DUBAI USER GROUP
United Arab Emirates IZ
ELASTIC KRAKOW USER GROUP

Poland wm

ELASTIC MOSCOW
Russian Federation s

ELASTIC RHEINRUHR
Germany

ELASTIC USER GROUP ABIDJAN
Céte d'lvoire 11

ELASTICSEARCH SWITZERLAND
Switzerland O

Europe, Middle Eas'

ELASTIC - GOTEBORG
Sweden I2

ELASTIC - TURKEY
Turkey =

ELASTICFR
France I

ELASTIC LONDON USER GROUP
United Kingdom 2i2

ELASTIC NIGERIA
Nigeria 11

ELASTIC SLOVAK USER GROUP
Slovakia e

ELASTIC WARSAW USER GROUP
Poland  wm

ELASTICSEARCH USER GROUP
PAKISTAN
Pakistan

g

North and South America Virtual

ELASTIC - SCOTLAND
United Kingdom Ei3
ELASTIC BONN USER GROUP

Germany

ELASTIC GREECE
Greece =

ELASTIC LUXEMBOURG USER GROUP
Luxembourg =

ELASTIC OSLO USER GROUP
MNorway i

ELASTIC USER GROUP - CZ
Czech Republic |

ELASTIC ZAGREB
Croatia =2

SEARCH MEETUP MUNICH
Germany
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Elastic Training

Training subscriptions  Private Training  Specializations  Certification  Catalog |

Official Elastic Training

Purchase two in-classroom training seats in select cities on the same order and get 50% off the

second seat.

Don't wait. Save 25% by purchasing your Elastic Certified Engineer Exam attempt by January 31,
2020!

B Q 5] it (& e

Metrics Elasticsearch Logging Data Science Security Analytics Elastic Stack
Advanced Search Management

Click on one of the above specializations to explore its course offerings.
Course | All Courses : Location | Al Locations : [ searcn [ Resetfibers |

Elasticsearch Engineer | Munich, Germany Mar 2, 2020 - ‘ Register Now ‘
Early bird expires 6 Jan Mar 3, 2020
50% off second seat
Elasticsearch Engineer Il Munich, Germany Mar 4, 2020 - Register Now
Mar 5, 2020 -

Early bird expires 6 Jan

50% off second seat

contact

Cart

Login

il

APM
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