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Why metrics?

Troubleshooting & Remediation
- Where did the problem occur?

Performance & Cost
- How my changes impact overall performance?

Learning & Improvement
- Can | detect or prevent this problem in the future?

Trends
- Do I need to scale?

Customer Experience
- Are my customers getting a good experience?
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https://www.youtube.com/watch?v=wyqYbBghHgQ



https://www.youtube.com/watch?v=wy9YbBqhHqQ

{2] Event Viewer — —

Eile Action View Help
e

2] Event Viewer (Local)
i j \C;I:t : SNZEM; Keywords Date and Time Source Event 1D Task Category Security
] Application 5 Audit Failure 30.09.2017 13 Microsoft Windaws security auditing. 4656 File System = Open Saved Log..
[ Security @, Audit Success 30.00.2017 13 Microsaft Windows security auditing. 4611 Security System Extension F Create Custom View..
Q Setup QAudlt Failure Microsoft Windows security auditing. 4656 File System Import Custom View...
] System @, Audit Success Microsoft Windows security auditing. 4611 Security System Extension
[El Forwarded Events 5 Audit Failure Microsoft Windows security auditing. 4673 Sensitive Privilege Use ClearlLog..
- [ Applications and Services Logs 8 pudit Failure Microsoft Windows security auditing. 4673 Sensitive Privilege Use T Filter Current Log...
[ Subscriptions S Audit Failure Microsaft Windows security auditing. 4673 Sensitive Privilege Use [E) Properties
5 Audit Failure Microsaft Windaws security auditing. 4673 Sensitive Privilege Use M Find
gAudlt Failure Micresoft Windows security auditing. 4672 Sensitive Privilege Use
@, Audit Success 3009.2017 12:34:42 Microsaft Windows security auditing. 4672 Special Logon I Seve All Events As...
l‘a\Audit Success 30.09.2017 12:34:42 Micresoft Windows security auditing. 45624 Logan Attach a Task To this Log...
5 Audit Failure 30.00.2017 12:34:41 Microsoft Windaws security auditing. 4673 Sensitive Privilege Use View
Q Audit Failure 30.09.2017 12:34:37 Micresoft Windows security auditing. 4673 Sensitive Privilege Use
8 pudit Failure 30.09.2017 12:34:31 Microsaft Windows security auditing. 4673 Sensitive Privilege Use G} Refresh
@, Audit Success 30.00.2017 12:33:03 Microsoft Windaws security auditing. 4985 File System H Hep
Q\Audlt Success 30.09.2017 12:33:03 Microsoft Windows security auditing. 4985 File System . 5
S Audit Failure 30.09.2017 12:31:15 Microsoft Windows security auditing. 1673 Sensitive Privilege Use Event 4656, Microsoft Windows security auditing.
5, Audit Failure 30.00.2017 12:31:15 Microsoft Windaws security auditing. 4673 Sensitive Privilege Use [E] Event Properties
Q Audit Failure 30.09.2017 12:31:10 Micresoft Windows security auditing. 4673 Sensitive Privilege Use E Attach Task To This Event...
Q Audit Failure 30.09.201712: Microsoft Windows security auditing. 4673 Sensitive Privilege Use B Copy
Q Audit Failure 30.09.2017 12 Micresoft Windows security auditing. 4673 Sensitive Privilege Use
Q Audit Failure 30.09.2017 12:: Microsoft Windows security auditing. 4673 Sensitive Privilege Use m Save Selected Events...
Q Audit Failure 30.09.201712: Microsoft Windows security auditing. 4873 Sensitive Privilege Use |G| Refresh
gAudit Failure 30.09.2017 12 Micresoft Windows security auditing. 4673 Sensitive Privilege Use ﬂ Help
Q Audit Failure 30.09.2017 12 Micresoft Windows security auditing. 4672 Sensitive Privilege Use
Q Audit Failure 30.09.2017 12 Micresoft Windows security auditing. 4673 Sensitive Privilege Use
Q Audit Failure 30.09.2017 12:29:46 Micresoft Windows security auditing. 4673 Sensitive Privilege Use
A o Y 2017 12,900 v ETT o 1noc =
Event 4656, Microsoft Windows security auditing.
General | Details
\A handle to an object was requested. -
Subject: H
Security ID: AKulakov
Account Mame: AKulakov
Account Domain: PAL
Logon ID: 0x6b3eds
Nhiart A2
Log Name: Security
Source: Microsoft Windows security Logged: 30.09.2017 12:27:34
EventID: 4656 Task Categony: Other Object Access Events
Level: Information Keywords: Audit Failure
User: N/A Computer: AKulak .com
OpCode: Info
More Information:  Event Log Online Help
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By 2020,.th.ere will be .
50 billion devices

connected to the internet.

.!; https://www.i-scoop.eu/internet-of-things-quide/ *
o ot -



https://www.i-scoop.eu/internet-of-things-guide/




DBMS by model popularity
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https://db-engines.com/en/ranking_categories
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Bread
Salad
Chipotle
Donuts
Cheese
Steak
Pumpkin
Chocolate
Bacon
Cake
Burger
Sushi

Tea
Tacos/taco
Ice cream
Bbq
Chicken
Wine

IPA (beer)
Starbucks
Pizza
Beer
Coffee
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Microsoft Corporation
NASDAQ: MSFT - Oct 20, 7:59 PM EDT

78.81 150 40.90 (1.16%)

After-hours: 78.81 0.00%

1 day 5 day 1 month 3 month 1 year 5 year max
80
60
40
20

2013 2014 2015 2016 2017

Open 76.32 Mkt cap 606.058
High 78.97 P/E ratio 291
Low 78.22 Div yield 2.13%
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2,271 contributions in the last year
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Time Series structure

Timestamp

2017-11-12T06:42:17

2017-11-12T06:43:18

Tags

host = dev
if = etha

host = dev
if =wlani

Fields

rX =42
tx=10

X = 50
tx =88

19



Time Series analogy

Timestamp Tags Fields

Primary Key Indexed Column Not Indexed Column

20



Time Series size

Timestamp Tags Fields

DateTime string[] double

8 bytes = 24 bytes 8 bytes

21
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Series

Tags - .
. host = dev network host=dev,if=eth1
if = etha / /
host = dev network, host=dev,if=wlani

if =wlanai

24



Timestamp

2017-11-12T06:00:00 - -

2017-11-12T06:00:05 05 -
2017-11-12T06:00:10 o5 o
2017-11-12T06:00:15 o5 o

«We have found that about 96% of all time stamps
can be compressed to a single bit.»

faCEbOOk http://www.vldb.org/pvldb/vol8/p1816-teller.pdf



http://www.vldb.org/pvldb/vol8/p1816-teller.pdf

Fields

15.5
14.0625
3-25
8.625

26



Fields

15.5
14.0625
3-25
8.625

Ox4021000000000000
0x402c200000000000
0x4002000000000000
0x4021400000000000

27



Fields

15.5 Ox4021000000000000

14.0625 0x402Cc200000000000  Ox090320000LYLOL0O
3.25 0x4002000000000000  Ox09262000OLLYLOLO
8.625 0x4021400000000000 @ Ox092b4 (00000

«Roughly 51% of all values are compressed to a single bit»

«... compress time series to an average of 1.37 bytes per point»

facebook.

http://www.vldb.org/pvldb/vol8/p1816-teller.pdf



http://www.vldb.org/pvldb/vol8/p1816-teller.pdf

Time Series sources

Performance Counters
Third party statistics API
Event Tracing for Windows
Application measurements
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Telegraf Integrations
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Time Series DBMS Popularity

10
InfluxDB
-+ RRDrool
4 Graphite
Kdb+
OpenTSDE
2 Druid
o Prometheus
-]
b B KairosDB
[¥) 'l
5
w 0.4
0.2
0.1
0.04
Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015 lan 2016 Jul 2016 Jan 2017 Jul 2017

m https://db-engines.com/en/ranking trend/time+series+dbms 34



https://db-engines.com/en/ranking_trend/time+series+dbms

Specifics of the workloads

Billions of individual data points

High write throughput

High read throughput

_arge deletes (data expiration)

Mostly an insert/append workload, very few
updates

35



Time-structured merge-tree




InfluxQL

SELECT median(rx), mean(tx)

FROM network

WHERE time > now() - 15m
AND host = 'dev'

GROUP BY time(10s)

37



Retention policies

Real time

1 hour

38



Single node performance

39



Single node performance

< 5 thousand <g

< 250 thousand < 25
> 250 thousand > 25
> 750 thousand > 100

https://docs.influxdata.com/influxdb/vi.3/guides/hardware sizing/

< 100 thousand

<1 million
> 1 million
> 10 million

40


https://docs.influxdata.com/influxdb/v1.3/guides/hardware_sizing/

Mortal Kombat

InfluxDB

cassandra

- mongoDB
b

OPEN elasticsearch .




Write Performance

InfluxDB outperformed:

MongoDB by 27x
Cassandra by 5x
Elasticsearch by 8x
OpenTSDB by 5x

— B - N

InfluxDB MongoDB Cassandra Elasticsearch OpenTSDB

https://www.influxdata.com/ resources/ 42



https://www.influxdata.com/_resources/

Compression

InfluxDB outperformed:

MongoDB by 84x
Cassandra by 9x
Elasticsearch by 16x
OpenTSDB by 16x

— R

InfluxDB MongoDB Cassandra Elasticsearch OpenTSDB

https://www.influxdata.com/ resources/ 3



https://www.influxdata.com/_resources/

Query Performance

InfluxDB outperformed:

MongoDB similarly
Cassandra by 168x
Elasticsearch by 10x
OpenTSDB by 4x

N

InfluxDB MongoDB Cassandra Elasticsearch OpenTSDB

https://www.influxdata.com/ resources/ 4



https://www.influxdata.com/_resources/







First Step

nstall Telegraf and Dashboard

nstall AppMetrics and Dashboard
Use it

Remove unnecessary metrics

Add new application-specific metrics

47


https://portal.influxdata.com/downloads
https://grafana.com/dashboards/1902
https://www.app-metrics.io/
https://grafana.com/dashboards/2125

“InfluxDB

Demo powered by
o Grafana

BenchhmarkDotNet

Powerful .NET library for benchmarking

48



Demo powered by IanuxDB

O Grafang st

BenchmarkDOTNEXT

Powerful .NET library for benchmarking

49






Space Shuttle

Exchange rate

http://sarahwooders.blogspot.ru/2015/02/my-first-week-at-metropia-has-been.html 51



http://sarahwooders.blogspot.ru/2015/02/my-first-week-at-metropia-has-been.html







(c)swerving (d)turning with wide radius

https://www.slideshare.net/nagarajcooz/mobile-drunk-driver-detection

54


https://www.slideshare.net/nagarajc007/mobile-drunk-driver-detection

InfluxDB Chronograf Kapacitor




Telegraf Chronograf Kapacitor




Telegraf InfluxDB Kapacitor




Telegraf InfluxDB Chronograf




@ Grafana

& 35 data sources, (= 28 panels, % 16 apps and

6 EEEEEE eeee

.

Graphite

@o_o

Cloudwatch
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Prometheus
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Hosted Metrics





https://nssm.cc/

High Loads

Compression

Retention Policy

Statistics and
Aggregation

Realtime Analysis

'
4

Continuous Queries

Query and Write
performance

High Throughput

Downsampling
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High Loads

Compression

Retention Policy

Statistics and
Aggregation

Realtime Analysis

A A

Continuous Queries

Query-and Write
performance

High Throughput

Downsampling
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High Loads

Compression

Retention Policy

Statistics and
Aggregation

Realtime Analysis
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Continuous Queries

High Fhroughput

Downsampling
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High Loads

Compression

Retention Policy

Statistics and
Aggregation

Realtime Analysis
o 0
C

Continuous Queries
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High Loads

Compression

Retention Policy

Statistics and
Aggregation

Realtime Analysis

s/ -
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High Loads

Compression

Retention Policy

e atictice and
Aggregation

Realtime Analysis

53
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High Loads

Compression

' o Pol:

Realtime Analysis

‘0 0

‘
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High Loads

Compression

Realtime Analysis

/| < o

=
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Realtime Analysis

69
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Resources

Gorilla Paper

Akumuli

Run-length encoding

Varints, ZigZag

Dynamic time warping
Sketch-based change detection

73


http://www.vldb.org/pvldb/vol8/p1816-teller.pdf
http://akumuli.org/
https://en.wikipedia.org/wiki/Run-length_encoding
https://developers.google.com/protocol-buffers/docs/encoding?hl=en
https://developers.google.com/protocol-buffers/docs/encoding?hl=en
https://en.wikipedia.org/wiki/Dynamic_time_warping
https://dl.acm.org/citation.cfm?id=948236

Resources

InfluxData Docs (docs.influxdata.com)
Grafana Docs (docs.grafana.org)

App Metrics (app-metrics.io)
Non-Sucking Service Manager (nssm.cc)

74


https://docs.influxdata.com/
http://docs.grafana.org/
https://www.app-metrics.io/
http://nssm.cc/

Resources

Anatoly.Kulakov@outlook.com

twitter.com/KulakovT
github.com/AnatolyKulakov

SpbDotNet.org

v
of
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mailto:Anatoly.Kulakov@outlook.com
https://twitter.com/KulakovT
https://github.com/AnatolyKulakov/Samples/tree/master/11.12.2015 DotNext
http://spbdotnet.org/

