Data Driven Dashboards
with Kibana and Elasticsearch

Philipp Krenn (@xeraa
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Run the Stack
Cloud



Instances

All instances 5 aws.master.r4

eu-west-1a

as AWS.DATA.HIGHIO.I3

-

Instance #7 v7.3.2

2 GB RAM

data - ingest
JVM memory pressure 15%
L
Disk usage 1.56% of 60 GB
[

@ Stop routing

so) AWS.ML.M5

o0

Instance #9 v7.3.2

2 GB RAM

ml

Disk usage 0% of 4 GB

@ Stop routing

1

aws.data.highio.i3 2 aws.ml.m5
eu-west-1b
== AWS.DATA.HIGHIO.I3
-
Instance #6 v7.3.2
2 GB RAM
ingest
JVM memory pressure 18%
1]
Disk usage 18.95% of 60 GB
]

@ Stop routing

' AWS.KIBANA.R4
/Y
Instance #2 v7.3.2

1GB RAM

]

aws.kibana.r4 1

eu-west-1c

as AWS.MASTER.R4

-—
o Tiebreaker #8 NZ2.32
1GB RAM
 master eligible
JVM memory pressure 16%
[
Disk usage 0% of 2 GB

@ Stop routing



Run the Stack

Docker



version: '2'
services:

elasticsearch:
image: docker.elastic.co/elasticsearch/elasticsearch:$ELASTIC_VERSION
environment:
- "ES_JAVA_OPTS=-Xms512m -Xmx512m"
- discovery. type=single-node
mem_limit: 1g
volumes:
- esdatal:/usr/share/elasticsearch/data
ports:
- 9200:9200

kibana:
image: docker.elastic.co/kibana/kibana:$ELASTIC_VERSION
links:
- elasticsearch
ports:
- 5601:5601

volumes:
esdatal:
driver: local

@ elastic @xeraa



Sample Data

eCommerce orders



M

®

= o B H PO

iih

fm

(]

Ep

o’l'o
o

8 =

Ill é‘}.

. Home

Add data

Add Data to Kibana

All Logging Metrics SIEM

Sample data
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Sample eCommerce orders

Sample data, visualizations, and dashboards for
tracking eCommerce orders.
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Sample data, visualizations, and dashboards for
monitoring flight routes.

Sample flight data
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Sample web logs

Sample data, visualizations, and dashboards for
monitoring web logs.

[ Add data




Kibana: Discover

17 days ago to 16 day from now
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. Discover @ @

4,675 hits

New Save Open Share Inspect

Filters Search KQL E Vv ~16 daysago - ~in 20 days C Refresh

@ + Add filter

kibana_sample_d... v o Sep 3, 2019 @ 18:01:56.697 - Oct 9, 2019 @ 18:01:56.697 —  Auto v
Selected fields
80

? _source

- 60
Available fields & 3 4b

(&)
t _index 0 .

2019-09-07 00:00 2019-09-1100:00 2019-09-15 00:00 2019-09-19 00:00 2019-09-23 00:00 2019-09-27 00:00 2019-10-0100:00 2019-10-05 00:00
# _score order_date per 12 hours
t _type Time _source
t catego CAE -
e > Oct 6, 2019 @ 01:45:36.000 category: Men's Shoes, Men's Clothing currency: EUR customer_first_name: Youssef
t currency customer_full_name: Youssef Jensen customer_gender: MALE customer_id: 31 customer_last_name: Jensen
) customer_phone: day_of_week: Saturday day_of_week_i: 5 email: youssef@jensen-family.zzz
t customer_first_name
manufacturer: Low Tide Media order_date: Oct 6, 2019 @ 01:45:36.000 order_id: 592109 products: {
t customer_full_name "base_price": 49.99, "discount_percentage": 0, "quantity": 1, "manufacturer": "Low Tide Media",
t customer_gender .21 -
. > Oct 6, 2019 @ 01:31:12.000 category: Women's Clothing, Women's Accessories currency: EUR customer_first_name: Sonya

t customer_id customer_full_name: Sonya Smith customer_gender: FEMALE customer_id: 28 customer_last_name: Smith

customer_phone: day_of_week: Saturday day_of_week_i: 5 email: sonya@smith-family.zzz
t customer_last_name

mantifartiirar® ODreanaviadatinne Puramidiietrrice arder dAate: Of+ A& 2010 0 A1 21 +-192 008 order id: 5EQ2.007



Two Types of Data

Entity-centric vs timeseries



Entity-Centric



Transformations
Group by: customer_full_name.keyword

Aggregations: products.price.sum and
oder_id.value_count
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Machine Learning ' Data Frames ' Create transform
Define pivot

Index pattern
kibana_sample_data_ecommerce

Query

Q e.g. method:GET -is:active

Use a query string to filter the source data (optional).

Group by

customer_full_name.keyword AU

Add a group by field ...

Aggregations
products.price.sum G
order_id.value_count 7

Add an aggregation ...

X Advanced editor

Source index kibana_sample_data_ecommerce

category M

v Men's Accessories
v Men's Accessories
v Men's Accessories

v Men's Accessories

Men's Accessories,
Men's Clothing

Rows per page: 5 Vv

currency

EUR

EUR

EUR

EUR

EUR

Data frame pivot preview

customer_full_name.keyword

Abd Shaw
Abd Graham
Abd King
Abd Evans

Abd Barnes

Rows per page: 5 Vv

showing 5 of 28 fields 3

customer_first_na... customer_full_na... customer_gender

Robert Robert Hodges MALE
Ahmed Al Ahmed Al Garza MALE
Robert Robert Shaw MALE
Ahmed Al Ahmed Al Morrison  MALE
Kamal Kamal James MALE
1 2 3 4 5 200 >

order_id.value_count

5

(&)

A BB

products.price.sum |/

622.89453125
601.8828125
460.9140625

435.90625

410.9453125

2 3 4 5 20 >



Timeseries



Visualize Sum of Prices
Lens (7.5+)
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. Visualize ' Create Q

Save

[5) v Search KQL O© v ~ 17 days ago - ~ in 16 days G Refresh

&  + Add filter

kibana_sample_data_ecommer... v
M2¢ Areachart v

7,000
QU price o
6,000 I kibana_sample_data_ecommer... v

& Filter by type 0 @

£ 5000 X-axis

2

[74]
# products.base_price ]

P -P é 4,000 order_date X

2
# products.base_unit_price = 3,000

v Y-axis

£
# products.min_price “ 2000 :

Sum of products.price X
# products.price 1,000
@ Drop a field here
# products.taxful_price 0
2020-02-06 23:00 2020-02-14 23:00 2020-02-22 23:00 2020-03-02 23:00 Break down by

# products.taxless_price order_date per 12 hours

@ Drop a field here

# taxful_total_price
Suggestions

) T/ Reset layer
# taxless_total_price e y

350,882.35¢

Current




Visualize Sales — Items and Sum

Line chart (for example)
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. Visualize

Create

Save Share Inspect Refresh

Filters Search

@ + Add filter

kibana_sample_data_ecommerce

Data Metrics & Axes

Metrics

v Y-axis
Aggregation

Count

Custom label

ltems per day

> Advanced

v Y-axis
Aggregation

Sum

Field

Panel Settings

©

©

[

I X
Count help
N

I X
Sum help
v

Price per day

16,000

14,000

12,000

10,000

o
o
o
o

6,000

4,000

2,000

2019-09-08

KQL [ v

2019-09-15

~ 16 daysago -

2019-09-22
order_date per day

2019-09-29

~ in 20 days

2019-10-06

180

160

140

120

80

60

40

20

Items per day

o @

G Refresh

@ Items per day
@ Price per day



Visualize the Biggest Spenders
Tag Cloud
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. Visualize Create

Save Share Inspect
Filters Search

@ + Add filter

kibana_sample_data_ecommerce

Data Options

Metrics

v Tag size
Aggregation

Sum

Field

products.price

Custom label

> Advanced

Buckets

Refresh

Sum help

& i

KQL =] Vv ~16 daysago - ~in 20 days

Elyssa Boone
Tariq Rivera
Stephanie Hodges

Elyssa Hart Elyssa Martin

Wagdi Shaw

Elyssa Summers Rabbia Al Wise
Rabbia Al Baker apd shaw Abd Graham

Wilhemina St. Strickland
Elyssa Daniels

Selena Byrd
Elyssa Lewis

customer_full_name.keyword: Descending - Sum of products.price




Price per ltem
Visual Builder (TSVB)



K | . ’ Visualize / Create ’ 1) ’ @

O  Save Share Inspect Refresh E v ~14 daysago - ~in15days G Refresh

@ Time Series  Metric TopN Gauge Markdown  Table
s

$100.00

> @ Priceperltem $68.32

c—
=l

$75.00 $

$50.00
&
. $25.00
G

$0.00
& 2019-09-08 00:00 2019-09-11 00:00 2019-09-14 00:00 2019-09-17 00:002019-09-20 00:002019-09-23 00:002019-09-26 00:002019-09-29 00:002019-10-02 00:00
per 12 hours
EJ
Auto apply The changes will be automatically applied.

&=
o Data Panel options Annotations
2 |

v . Price per Item ®
{o

Metrics Options
@
7> Aggregation Field = @ ¥
@ :
Sum v products.price o v

£0%
=




Annotation

PUT events/_doc/]
{



K ‘ . ‘ Visualize = business:tsvb ‘ (@) ’ @

O Ssave Share Inspect Refresh v ~14 daysago - ~in15days G Refresh
® Time Series  Metric TopN Gauge Markdown  Table
Hil

$100.00 ;
— > @ Priceperltem $68.32
al

$75.00 %

$50.00
&
B $25.00
- Note: Fall sale

$0.00 '
% 2019-09-08 00:00 2(J19-09-11 00:00 2019-09-14 00:00 2019-09-17 00:002019-09-20 00:002019-09-23 00:002019-09-26 00:002019-09-29 00:002019-10-02 00:00
-4 per 12 hours
5]
m Auto apply The changes will be automatically applied.

=
2 Data Panel options Annotations
N
@  Data sources
qzo

. Index pattern (required) Time field (required) @ EJ
% .

events @timestamp [ x IV

o
o Query string Ignore global filters? Ignore panel filters?
o i
-, ‘ Search KL @ Yes () No @ Yes () No




Dashboards



‘ . ‘ Dashboard ' business
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Full screen Share Clone Edit

Filters Search

@ -~ + Add filter

KQL

B v ~14 daysago - ~in15days G Refresh

business:tsvb

$100.00
$75.00 §
$50.00
$25.00

$0.00

2019-09-08 00:0020§19-09-11 00:00 2019-09-14 00:002019-09-17 00:002019-09-20 00:002019-09-23 00:002019-09-26 00:002019-09-29 00:002019-10-02 00:00

> @ Priceperltem $68.32

- per 12 hours
business:line business:tags
@® Items per day
15,000 - Pp— Elyssa Shaw
-150 Elyssa Martin
Elyssa Lewis Elyss)cla it Abd King
— > Tarlq Rivera
o a
g agdi
= 5,000 E Abd Shaw Selena Byrd
%0 Elyssa Summers
Abd Graham
Wilhemina St. Strickland Rabbia Al Wise
0 2A10-00-1E  9016-00-99 9016-N0-20 -0 Elyssa Boone Elhyees Tiirnar




Reports
PDF, PNG, CSV (context dependant)



Maps
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. Maps = [eCommerce] Orders by Country © @

Full screen Inspect Save

Search KQL ] ~16 daysago - ~in 20 days C Refresh

(+] LAYERS =
G . Total Sales Revenue
AN
b ICELAND
178 sales count 991
FINLAND | _ - ®
121541171875 total sales price 76608.27734375
NORWAY
ESTONIA ' Sales
LATVIA
Iip ED DENMARK = _ _
KING 'M repuBll ) United Kingdom
OF BELAR!
- GERMANY a=
b ] i
o’ ukp B France

AUSTRIA R
ROMANIA = @ United States

ANDORRA  (ITALY BULGARIA

World Countries
thngton RORTWGAL GREECE "

828 Road map

> : TUNISIA
Mch 20 — 4
&y ALGERIA A F
I
MEXICO CUBA
DOMINICAN MAURITANIA . .
; . au 723k :
REPUBLIC - NIGER w lat: 9.37147, lon: 8442788Fzoom: 2.11
OpenStreetMap contr’i.tgt'leo’l:'s:,hé%'eﬁMapTiles, MapTiler, Elastic Maps Service, Made with NaturalEarth, © OpenStreetMap:contributors, Contains OS data © Cro'\.lv%ocrc‘)pyrigb‘tvagy‘ gQatggargggisht 20‘18, rdnance Survey of Northern Ireland
(OSNI) NICARAGUA BURKINA
[ GUINEAL FASO. & o mnva’/ A " ~ ~ ETHIODIA



Canvas
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. Canvas [eCommerce] Revenue Tracking (@)
&3 C R b VERELCELLCH 7 Add element Workpad
Name

[eCommerce] Revenue Tracking

TOTAL SALES

$351

Width Height

1080 % 720

1080p 720p A4 US Letter

&
11%
S

ACCESSORIES

> Global CSS overrides

Page

Background color

Accepts HEX, RGB or HTML Color names

26%

Gz des zzdes ¢| des 9| des g| deg Q| des /0 des

Ill 5}.

WOMEN
CLOTHING 5 1 % Elements
' Total Loaded  Failed Progress
15% 90 90 0 100%
[
g8 [eCommerce] Revenue Tracking -~ Pagelof2 >



Machine Learning’

“Commercial feature
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. Machine Learning

2019-09-09 00:00

2019-09-11 00:00

Zoom: auto 12h 1d 1w 2w 1M (aggregation interval: 1h, bucket span: 1h)
$400
$350
$300
$250
$200
$150
$100 @, ® [ q K
@,
$50
2019-09-07 00:00
g 00 | P 2019-09:1500:00 4/
Anomalies
Severity threshold Interval
® critical Auto v
time severity \ detector found for
> September 9th 2019, ® 99 High total sales Wagdi Shaw

08:00

influenced by actual

category.keyword:
Men's Clothing
customer_full_name.k

$2,250

0 2019-09-22 00500

~ANAA2018-0922000:00/\ /"~ AN~ANA A NAY

typical

$62.1

description

T 36x higher

actions

€3




Conclusion



Analytics

More than full-text search and logs



Data

Entity-centric vs timeseries



Various Visualizations
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