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About me

« ¥ E (Medcl)

*Developer @ Elastic
—-Follow Elasticsearch since v0.5, 2010
—-Joined Elastic since September, 2015

q
-Now in Beats team ' ‘
»

* @medcl

* medcl@elastic.co

* http://github.com/medcl -
*Based in Changsha, Hunan, China e aS I C
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What’s Elastic?

* A distributed startup company, since 2012
-HQ: Mountain View, CA AND Amsterdam, Netherlands

-With employees in 27 countries (and counting), spread across 18 time zones, speaking
over 30 languages

*We are working on Open Source projects!
—(Luckily some of them are popular, eg:elasticsearch)

» Offering support Subscription, X-pack, Cloud and Trainings

* Find us on: https://github.com/elastic and https://www.elastic.co
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ES queries/Results

Kibana

LogStash
Listen for new messages
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But ELK is out!
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Beats & Packetbeat

ELKB? BELK? LKBE? BKEL?
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Release Bonanza

Oct 28th
£s 2.0
kibana 4.2
Is 2.0

beats

Nov 21st

2.1

4.3

2.1

1.0

Feb 2nd

2.2

4.4

2.2

1.1
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It’s time to unite!



The “Elastic Stack” , stay together from v 5.0

User
Interface

Store, Index,
& Analyze

Ingest

10
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Github:Enable Powerful Search For Both End-Users And Developers

GitHub Explore Features Enterprise Pricing

Search elasticsearch

We’ve found 7,824 repository results

Repositories

<> Code

elastic/ elasticsearch

Q@ Issues

& Users

Updated 2 hours ago
Languages

Java

JavaScript dockerfile/ elasticsearch

Shell ElasticSearch Dockerfile for trusted automated Docker builds.

Python Updated on Jan 8

Ruby

mesos/ elasticsearch
Elasticsearch on Mesos

Updated 23 hours ago

»  https://www.elastic.co/use-cases/github

W Sign in

Search

Sort: Best match ~

Java ¥ 16,021 §95,144

W 306 }v272

Java w162 P45

elastic



NASA: Unlocking Interplanetary Datasets with Real-Time Search

Pic: http://mars.jpl.nasa.gov/msl/multimedia/images/?ImagelD=7693
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Datadog:

analysis metrics and time-series data

NewDashboard £# Close Editor IV
Free Text Graph Query Value Toplist Event Timeline Event Stream Image l Note ﬂ Alert Graph Alert Value IFrame
" =) A _1__=\__1 [smd ) 2,748 _
T 2 3.14 ilalaile - Alert: Latency is a little high
‘i 800
Rawis extracts by partiton B4 oo \

10 40

 Alert: TEST MONITOR
0.3

13:00

E”s-ysvtem.load.i “1h

{117 i-48758129
1114 i-547682b5
1094 i-c3efeaze
0.87 i-c7eaef2a
0.45 i-527¢7878
0.44 i-4855b7a7
0.37 i-fb856c14
0.34 i-8870c8db
0.33 i-0d710cSe
0.29 i-224fbbc8

0.29 i-bdb2775¢

u
10:45

RLELH ERELY !||I| llu=l|n'.

14: 00

10:50 10

15:00

400 > 350

w
00

G S N

hotfix

Events
(3
al

A ég:l

Hotfix deployed #release

2 hours ago - Add comment - Lower priority

topdog@i-daf49327 ran dogweb:publish_deploy_event for datadog-capfile on

with capistrano in 1.89 se #account:prod #capistrano #env:prod **

INFO [2015-05-08 18:34:35 +0000)[i-bc3e9140] Running /usr/bin/env echo "Hotfix
deployed for $(pip show dogweb|egrep “Version)" | dog --config
/etc/datadog/dogrc-prod event post "Hotfix deployed" --tags release on i-
bc3e9140

DEBUG [2015-05-08 18:34:35 +0000)[i-bc3e9140] Command: echo "Hotfix deployed
for $(pip show dogweb|egrep “Version)" | dog --config /etc/datadog/dogrc-prod
event post "Hotfix deployed” --tags release

DEBUG [2015-05-08 18:34:37 +0000])[i-bc3e9140] Hotfix deployed ()

DEBUG [2015-05-08 18:34:37 +0000][i-bc3e9140] 2015-05-08 18:34:37 |
https://app.datadoghg.com/event/event?id=2799231704572132541

INFO [2015-05-08 18:34:37 +0000][i-bc3e9140] Finished in 1.886 seconds with
exit status 0 (successful).

~

hours ago - Add comment - Raise priority

[Mcnulty (prod)] deployed revision None #application:mcnulty_prod
Hotfix deploy

Deployed by: Roy

-+ See more

Changelog:

#type:deployment

None

2 hours ago - Add comment + Lower priority

Hotfx deployed #release

- Add comment -

urs ago Lower priority

topdog@i-daf49327 ran dogweb:publish_deploy_event for datadog-capfile on

https://www.elastic.co/use-cases/data-dog

(%]

® Show[ 4h  The Past 4 Hours -]

Sobotka Backlog By Queue Type
80K
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The “Elastic Stack”
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elasticsearch

W

Store, Index,
& Analyze

Q
Q
S +
S 3
L H
S s

User

% elastic
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Logstash: Collect from diverse inputs

Logs

[

, * Collects diverse sources
=| Machine Data —Logs + many others
—Over 200 plugins

@ Databases
D|) Message Queues *Connects with live streams
- —Real-Time data
y Social —Wire / Transaction data
logstash —Full-Packet Network Capture
<> Web APIs

Af") Sensors
http://github.com/elastic/logstash

7 ‘e elastid
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The “Elastic Stack”

IIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIII

elasticsearch

W

Store, Index,
& Analyze

V
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S
S
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L
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User

% elastic
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= beats

‘Beats are lightweight shippers that collect and ship all
kinds of operational data to Elasticsearch
—~Small application
—Install as agent on your servers
-Written in Golang
—No runtime dependencies
-3ingle purpose

@(U.D)@

hitps:/iwww.flickr.comiphotes/8barbixes/17256970434/

http://github.com/elastic/beats

19 %9 elastic



Examples of operational data

wire data

Packetbeat Topbeat Filebeat
Winlogbeat

elastic

Da
S



Packetbeat: Real-time application monitoring

Sniffs the traffic

between your servers,
parses the application-level
protocols on the fly.

IR

ose output suppressed, use

link-type ENIOMB (Ethernet), capture
512 1P 172.31.98.131.65048 > nugdés19-in-F21. le1
P n 9-in-£21. le1 2

Built-in protocols: ,
HTTP =ee

goog|

og]
P 172.31 2322 > google-public

MySQL Let's go realtime! | E e
« PostgreSQL L
« Redis T wrEereeT

0. Time Destination protocol Info
19511 995.233559000 5 Standsro
82,192,95.92

e
rift-
:
. O n O D B o

| 19530995 326278000 192,368, L6 62.192.95 92 TCP__[TCP Retransaission] [TCP segnent of 3 reassembled P
Frame 9164: 77 bytes on wire (616 bits), 77 bytes captured (616 bits)

19531 995375611060 82.192.95.92 192.168.1. hitp > 55555 IACK] Sea=1 Ack=206 in=6912 Len=0
° Ethernet 11, Src: HonMaiPr_26:b5:30 (c8:ch:38:26:b5:30), Dst: Azurewav_43:90:de (00:15:a1:43:90:06)
1 4, Src: 68.126.7.59 (68.126.7.59), Dst: 192.168.1.6 (192.168.1.6)
Transaission Control Protocol, Src Port: 18207 (19207), Dst Port: 5540 (55400), Sea: 1, Ack: 1, Len: 23

0600 00 15 f 43 90 de 0 b 36 26 b5 30 00 00 45 00 ...C... 8.0..E
0 31 476 07

19533 995.380658000 _§2.192.95.92 ___192.168.1. hitp > 55555 (ACK] Sea=1 Acke1104 Win=5832 Len=d
@
o010 57574000 ef 06 26 fa 44 7e

10620 01 06 b 07 d8 68 00 00 90 00 Of 43 31 88 50 14 LK.h.. ...17.5
loa30 00 00 Sa f6 00 00 47 61 20 6177 6179 2¢ 20 77 L.2...Go sy, ¥
0040 65 27 72 65 20 6o 6f 74 20 68 6f 6d 63 it not home
@ eth: <iive capture n progress> File:_Packes: 19552 Displayed: 5155 Morked: 0 Profe:Defauit

. ... ¢ @ elastic




winlogbeat!

System  Number of events: /23

Level

(i) Information
(i) Infermation
@ Information
® Information

! L Information

Date and Time

171372015 9:26:35 AM
1/13/2015 9:26:35 AM
171372015 9:26:35 AM
171372015 9:26:35 AM
171372015 5:26:35 AM

Source Event., TaskC
Service Control Manager 7036 None
Senace Control Manager 7036 None
Senace Control Manager 7036 None
Service Control Manager 7036 None

Service Control Manager

22

(i) Information 1/13/2015 %:26:33 AM  Nafs (Microsoft-Windows-N... 98 None
(i) Infermation 171372015 9:26:33 AM  Kernel-Processor-Power (Mi... 55 @7
(1) Information 171372015 %:26:33 AM  Kernel-Processor-Power (Mi... 55 (47
(1) Information 1/13/2015 %:26:32 AM  Kernel-Power 508 (159)
(@ Information 1/13/2015 9:26:32 AM _ FiltetManager 6 None
31 [

Event 7036, Service Control Manager

—Genml-l Details l

Log Name:
Source
Event ID:
Levek
User:
QpCode:

More Information:  Event Log Online Help

I‘lhe Plug and Play service entered the running state.

System

Service Control Manager Logged: 171372015 $:26:35 AM
7035 Task Category: None

Infermation Keywords: Classic

N/A Computer vagrant-2012-r2

Info

Forwards Windows Event
logs to Elasticsearch

elastic



Filebeat
A more lightweight log shipper

* Generic filtering
Flexibly reduce the amount of data sent of the wire and stored

= Filebeat || Redis/Kafka
v

wy Logstash |———» @  Elasticsearch

%9 elastic



TTOLRANES .

ood Avg

Topbeat

Like the Unix top command
but sends the output
periodically to Elasticsearch.
Also works on Windows.

System wide
system load
total CPU usage

Per process
state
name
command line

Disk usage
available disks
used, free space
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That’s More!

Metricbeat: Connecting Numb3rs

* Listens to the internal “beat” of systems via APls.

Redis

Metricbeat

libbeat

http://github.com/elastic/beat-generator/

% elastic



The “Elastic Stack”

User

NN
Q
S
S
V
)
s

Store, Index,
& Analyze

elasticsearch

W

lllllll

% elastic
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What’s Kibana?

. kibana

Kibana is an Discover Visualize ~~ Dashboard
open source analytics

and visualization platform DD
designed to work with DD

Elasticsearch.

http://github.com/elastic/kibana

https://github.com/elastic/generator-kibana-plugin
% elastic



Search & Exploration

9,846 hits New Save Open Share Export PDF @ Last2years
B
<) April 18th 2014, 16:27:46.494 - April 18th 2016, 16:27:46.494 — by month

Selected Fields

(<
? _source 400
Available Fields
n 200
t _Id .
t _index 0

2014-07-01 2014-10-01 2015-01-01 2015-04-01 2015-07-01 2015-10-01 2016-01-01 2016-04-01
date per month

Count

# _score

(A)
t _type

. . Time _source
t administrative_level
» September 1st 2014, 08:00:00.000  qjiy. PESR province: HEBR| administrative level: E#M aq level: R aq rank: 106 agi: 99

co: 6.3 date: September 1st 2014, 08:00:00.000 gdp_2013: 19,500.6 gdp_rank: 2 location.lat:

Quick Count @
.92 1 ion. : 116.4 4 0. : 49.2 g .4 ion.ci lation: 178,
(500 /500 records ) 39.9 ocation.lon 6.46 no2: 0.985 o3 9 pm2_5: 65 population.city population 8
370,000 population.resident_population: 206,930,000 population.total population: 11,453,643
B aQ

range: 43~200 range from: 43 range to: 200 so2: 87.9 id: 692e92669c0ca340eff4fdcef32896ee20

36.4%

» December 1st 2014, 08:00:00.000 city: HEBR| province: FEBR] administrative level: KM aq level: R aq rank: 42.1 aqgi: 86
co: 28.2 date: December 1st 2014, 08:00:00.000 gdp_2013: 19,500.6 gdp_rank: 2 location.lat:

=
2
jo

19.4% 39.92 location.lon: 116.46 no2: 1.545 o03: 52.8 pm2_5: 57.8 population.city population: 178,

370,000 population.resident_population: 206,930,000 population.total_population: 11,453,643
range: 21~267 range from: 21 range to: 267 so2: 95.1 id: 692e92669c0ca340eff4fdcef32896ee20

EESH e

v

Cantamhar 1c+ 201K ARK:-NN-NN NNN S — = ann = ~n
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Visualization & Dashboard

Traffic Analytics New  Add Save Open Share Export PDF (@ = 2yvars agoto ~a year ago
: 2
Total Viskors Unigue Visitors Download Volume Response Codes

N O

319,136 29,740 2GB

©®ans
Total Visitors Unique Visitors Download Volume @405
0416
Response Codes by Continents Traffic by Country
$4a000 © o0 1200 © @ united States
206 @ France
®30 Y000 ® Germany
L ) ® China
400 8000 © Netherlands
403 £ © Unitod Kingdom
040: 3 o 0B
046 [ J0= )
®500 499 ® Canada
. e @ Russian Federation
2.000
[ 0
v AS A o< 01409121700 MWeH LI 8 M0 Ne T 0 21410041700 L0170 410121700 01410161700
Continent @timestamp per 12 hours

Top Visitors

Top Visiters - Q Count - Bytes -
46.105.1453 9,101 14.2M8B
66,249,73.135 8,405 32.3MB
1771351701479 7862 10.6MB
208.115,113.88 3519 48.1M8B
20811511172 3322 38.8M8
198.143.129.170 3,288 9.3M8
50.16.19.13 2814 14.2M8B
202.43.182.16 2,599 42658
209.85.238.199 2.541 23.6MB
128.30.28.58 24N 1232M8

§§§§§§§§§§§

EA
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The “Elastic Stack”

X
T N
R
g3
WA
N <3

User
Interface

% elastic
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A .
= elasticsearch

Elasticsearch is an open source, distributed, scalable, highly
available, document-oriented, RESTful, full text search engine with
real-time search and analytics capabilities

n / Thomson Reuters: “107 clusters ~1747 nodes” @Elastic{ON}16

open source https://speakerdeck.com/elastic/thomson-reuters-research-journalism-finance-and-elastic

Netflix: "~150 clusters totaling ~3,500 nodes hosting ~1.3 PB of data”

http://techblog.netflix.com/2016/02/evolution-of-netflix-data-pipeline.html?m=1
« Real-time analytics

« Time series data analytics
Logging analytics
Security analytics

“E\T A JSON s cerecion

- ol _ « Prediction modeling
* Recommendations

http://github.com/elastic/elasticsearch
. % elastic






You know for search,and analytics!

v0.09.0: Facets
v1.0.0: Aggregation
v2.0.0: Pipeline Aggregation



Aggregation

*Analytics
FIRELL oAy giit. s

(EREEAET
RE A A T 21 B AL ol BE 4670

P23 SIZI)
B ST L, ~1s R 1A

R EHE
A facets A5 —

7 elastic
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Aggregation

e

Buckets: Metrics:
Terms min-avg-max
Histogram Stats
Geohash grids Cardinality

SELECT <--- Metrics
FROM table’

<--- Buckets



Aggregation ==




Or like this!

37




{ 1 u:u:“:/—%{‘u : 1 u: “2016'02'08”,
“aq_level”: “f“Ei54L” “aq_rank”:68,
“‘aqi”: 391, “co™115.5,

“‘no2”: 1.888, “037.62.2, ° " 415.7,
“range”. “74~500", “s02": 523.5,

: " {“lat”:39.92, “lon”:116.46} }

38  HuEkJE: http:/www.aqistudy.cn @ E|a5ti C



Structure of an Aggregation

"aggregations” : {

"<aggregation name>" : {

"<aggregation type>" : {
<aggregation body>

}
[,"meta" : { [<meta _data body>] } ]?

[,"aggregations” : { [<sub_aggregation>]+ } ]’

}

[,"<aggregation name 2>" : { ... } ]*




{

"aggregations": {

"aq_stats": {
RHURRA ALRALE) -
"key™:: "R",
: "doc_count”: 118
POST demo/ search?siz 3, :
{
"doc_ t": 102
"query":{..} y o
" v, {
aggs": { "key": "B E SR
" aq_s tat g " . { ! "doc_count": 64
" "o, {
terms": { "key": "fhESR"
"ifj_EEJ_Ci" . "doc_count": 40
},
"size": 1 {
"key": "HEESR"
} "doc_count": 21
|
} {
"key": "FPESR"
} "doc_count": 18
}
} ]

40 ¥
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{

41

FRIFESEESE (BT G

"aggs": {

"city stats":
"terms": {
"field"
"size":

}
,'aggs” s {
"avg pmZ!
"avg":
"fle.

Fhb)

"aggregations": {

"city_stats": {
"buckets": [
{
"key": "dAIEB",
"doc_count”: 568,
"avg_pm25": {
“"value”: 38.366549295774654
}
},
{
"key": "@SWL",
"doc_count": 562,
"avg_pm25": {
“value": 42.66227758007118
}
},
{
"key": "Aik",
"doc_count": 561,
"avg_pm25": {
"value": 37.265953654188955

}
{
"key": "#FER",
"doc_count": 561,
"avg_pm25": {
"value": 76.28074866310159
}

g |



RESF BB (Pip'

{ " aggs " . {
"ga date histo":{
“date histogram
"field":"d

"interv4’

"aggs'" : {

"the avg":

"avg" : {
"fie

oy

"the mowv
"movi.
"bu
"wi.

IS

{

I

42

},

"key_as_string”: "2016-02-06T00:00:00.000Z",
"key": 1454716800000,
"doc_count”: 189,
"the_avg": {
"value": 50.41798941798942

},
“"the _movavg": {

nvatue: 57.5118993999363§
}

"key_as_string": "2016-02-07T00:00:00.0002",
"key": 1454803200000,
"doc_count": 189,
"the_avg": {
"value": 65.5026455026455

}

he_movavg": {
"value": 66.97335424473356

}

"key_as_string”: "2016-02-08T00:00:00.0002",
"key": 1454889600000,
"doc_count": 189,
"the_avg": {
"value": 135.29470899470903
|

"the_movavg": {
"value": 66.63231368035966

}

'.- Ciaouiu
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Aggregation T/EJR3

*LLucene Collector

*Optimized data structure

—Compressed columnar datastore (previous FieldData, now
DocValues)

—Strings converted to enums (per segment)

*Single pass on your data, alone with the query
—No matter how complex of your aggregation

%9 elastic
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Aggregation T/EF 3

Coord
inator

50,
o

elastic
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Aggregation T/EF 3

inator

./ \@

".’_o elastic



46

Aggregation T/EF 3

inator

./ \Q

50,
o

elastic
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Aggregation T/EF 3

inator

‘/ \@
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Aggregation T/EF 3

Aggregation: Search:
DocValues Invert Index

coceesm ! ! ! TS

: — kg 1,5, 7
i
3 Beiii 7N , 11, 19, 23
eijing
Beijing 3, 12, 13, 15
4 L Segment Jing

Lucene Index/ An ES Shard

48 elastic
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Aggregation T/EF 3

POST demo/ _search?size=0

{
"aggs": {
"city_stats": {
"terms": {
"field": "city",
"size": 10
} root

,"aggS": { ‘

"avg_pm25": {
"avgll: {
"field": "pm2_5"
}
} L]

"max_pm25": {
"max": {
"field": "pm2_5"
}
}
1383

49

avg
(pm2_5)

terms
(city)

max
(pm2_5)

¢ @ elastic



Aggregation T/EF 3

POST demo/_search?size=0

{
llaggsll:{ av
" = ", g
city_stats": { (pm2 5)

"terms": {
"field": "city", t
"size™ 10 erms

) e root (city)

,"aggS": { ‘
"avg_pm25": {
"avgll: {
"field": "pm2_5"
} max

I (pm2_5)
"max_pm25": {

"max": {
"field": "pm2_5"
}
}
138

% e elastic



Aggregation T/EF 3

POST demo/_search?size=0

{
"aggs": { av
TP ", g
c'l'ty_stets { (pm2_5)

terms": {
"field": "city", {
rsize™ 10 erms

} slze root (city)

,'aggs": { ‘

"avg_pm25": {
llavgll: {
"field": "pm2_5"
} max

I (pm2_5)
"max_pm25": {

"max": {
"field": "pm2_5"
}
}
138

% e elastic



Aggregation T/EF 3

POST demo/_search?size=0

{

"aggs": { av
TP ", g
city_stats": { (pm2_5)

"terms": {
"field": "city", i
rsize™ 10 erms
} Slze root (city)

,"aggS": { ‘
"avg_pm25": {
"avgll: {
"field": "pm2_5"
} max

I (pm2_5)
"max_pm25": {

"max": {
"field": "pm2_5"
}
}
138

% e elastic
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What’s more?

I LEE (Approximate algorithms)
~Mt—{H: Cardinality
—Hyperloglog++
~H . Percentile
—-TDigest

Fixed memory!

o R R AN N AF 5 H
—Terms

—-Breath_first collect mode

-Sampler
—Max docs per shard

- I Z f {8 [r)Aggregation !

-Significant Terms Aggregation
—The uncommonly common

—Geohash grid

q
[ )
.‘

elastic
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DEMO

Kibana. Timelion. Graph
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Feb 15 Mar 01 Mar 16

Feb 01

Jan 16

Jan 01

Dec 16

Dec 01

Nov 16

Nov 01

Oct 16

WAER (58.00)
WL (58.00)

400 MEETL (-69.74)
BAERE (-193.20)

600

elastic
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DEMO
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The “Elastic Stack”
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Community

« JRfY & Issue: http://github.com/elastic/

« Fi#: [X: http://discuss.elastic.co

« b #: [X: http://elasticsearch.cn

B 7 QQ #f: 190605846

* N3k https://www.elastic.co/downloads

- 1% https://www.elastic.co/blog

« 28 NV 3): http://elasticsearch.meetup.com/

*|IRC: #elasticsearch, #logstash, #kibana, #beats

«'BJ5 Twitter @elastic

*.

A

elastic



More questions?
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Thanks!
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ES EA#H{E

POST demo/pm2 5/1 "_index": "demo”,
- |I_type|l: Ilpm2_5ll,

{ ||_id": ||1||’

" version": 1,
o " shards": {
“aq_level”: “EEVTH”, “ag i “otal"; 2,
“no2”: 1.888, “03”:62.2, “p  successful": 1,
“s02”: 523.5, “location”: { "failed": O

}

\\City//:\\:”:f??// , “date” : \\201

"created": true

> @ elastic



HABAE

{

_index": "demo",
" type": "pm2_5",
"id" "1,

" version": 1,
"found": true,
" source": {

"aq_level": "M H 54 "aqg_rank": 68,
"aqi": 391, "city": "Jbx", "co": 115.5,
"date": "2016-02-08“, "province": "It ",
"range": "74~500%, "so02": 523.5

}
}

GET demo/pm2 5/1

> @ elastic



HABAE

DELETE demo/pm2 5/1

> @ elastic



BR

GET demo/pm2 5/ search?g=JtiE

> @ elastic



BR

POST demo/pm2 5/ search

{
"query": {
"match": {
“eity”: “BEE™
}
}
}

> @ elastic



BR

POST demo/pm2 5/ search
{"query": {"bool": {

"must": |

{("term": {"city":

"L 1)

{"term": {"date":

"2016-02-08"} ] }}

J
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{"value":

{"value":

> @ elastic
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Zap]

Aggregation

POST twitter/tweet/ search
(

"aggs" : {
"uers stats" : {
"terms" : { "field" : "user" }

"took": 2,
"timed_out": false,
"_shards": {889},
"hits": {EE3},
"aggregations": {
"uers_stats": {
"doc_count_error_upper_bound": @,
"sum_other_doc_count": @,
"buckets": [
{
"key": "medcl”,
"doc_count": 1



