Machine Learning

Rekstur tolvukerfa med gervigreind (machine
learning)

gadvania



Hvernig er dagurinn i dag

e Tolvuleikir
* |0ntaeki eins og robdtar
* Sjalfsstyring bila



Rekstur og sjalfvirkniveeding

e Sjalfvirkniveeding a eftirliti tolvuumhverfa

* Da@mi um hugbunad sem er haegt ad nota fyrir Machine Learning
* Azure Umhverfid (Azure Stream Analytics, Azure Cognative Services og Azure Hub fyrir 10T)
* Keras fyrir Python omfilr.



Dzaemi um hvernig Machine Learning umhverfi er
notad ?



betta tiltekna daami

* Nota Azure

* By til videigandi pjonustur inn i Azure

* Nota mitt eigid forrit til ad bua til gbogn
* Hitastig i netpjonaherbergi

* Nota PowerBl til ad birta gégnin
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Input details X

input

ﬂ'Test il Delete

SOURCE | il

Event Hub

) Provide Event Hub settings manually
elect Event Hub from your subscriptions

 Bua til tengingu, pannig ad pad |
er haegt ad skrifa inn gogn. E

* Service Bus namespace @
| skydemo |

|.-skyr'.1b - ) |

* Event Hub palicy name @
| RootManageSharedAccesskey |

Event Hub policy key

Event Hub consumer group @

* Event serialization format @

[ 1s0n v
Encoding @
[urre v

Event compression type @

| Mone v |




NEME SINK

AnomalyOetectionStream Power Bl

archive SQGf Datsbase

* Bua til tengingu pannig ad gogn
fari inn 3 videigandi kerfi, pad
er haegt ad velja mismunandi
kerfi, i pessu tilfelli notum vid
PowerBI

v

A i the dataset or tebie airez0y exists In your Micosoft Poaer
sbscrigbon, & wil be ovewraien,

uicn bel i you want o renew authorzahon

count, or modify the workspace.

Note This cutput has permanent access 0 your Soeer B

Qashboart, Access $0 Power 5 once granted, 0oss not
0 expire uniess you de ons of the folfowing:

1. Changs the user accourt password.

2 Delete isoupt
3 Deete S0t



b‘ Start M Stop M Delete
Resource group (change) : iteggsAuthentication Send feedback : UszerVoice
Status : Stopped Created : Thursday, March 28, 2019, 3:06:45 PM
Location : West Europe Started : Menday, Apnl 1, 2019, 3:29:14 PM
Subscription [change)  : Microsoft Azure Output watermark  : -
Subscnption ID : 2eleadsd-a292-4e18-9a56-3eebe202cMf7 Hosting environment : Cloud
E3
Inputs Query
-

1 o 1 WITH AnomalyDetectionStep AS
. 2z
nput 3 SELECT

= System. TimeStamp AS [TimeStamp],

5 EVENTENQUEUEDUTCTIME AS time,
Outputs 6 CAST(temperature AS float) AS temp,
2 :_, 7 AnomalyDetection SpikeAndDip(CAST(temperature As fleat), 98, 480, 'spikesanddips’)

8 OVER(LIMIT DURATION(second, 48@)) AS SpikeAndDipScores
AnomalyDetectionStream 9 FROM input

2 )
archive 11 SELECT

12 System.TimeStamp AS [TimeStamp],

13 time,

14 temp,



Query

skydema

L:‘EE. & Discard ‘m'Test

m

~ 5 Inputs (1) Need help with your query? Check out some of the most common Stream Analytics query patterns here.

= input e 1 WITH AnomalyDetectionStep AS
2
3 SELECT

~ —, Outputs (2) 4 System.TimeStamp AS [TimeStamp],

5 EVENTENQUEUEDUTCTIME AS time,

) AnomalyDetectionStream 6 C,‘-‘-.ST_AS float) AS temp,

B archive 7 AnomalyDetection_SpikeAndDip (CAST(temperature AS 'Float),_ ‘spikesanddips")
8 OVER(LIMIT DURATION [EEEBHENNEEE) ) AS SpikeAndDipScores
9 FROM input
1@ )
11 SELECT
1z System.TimeStamp AS [TimeStamp],
13 time,
1la temp,
15 CAST(GetRecordPropertyValue{SpikeAndDipScores, 'Score’) AS float) AS
16 SpikeAndDipScore,
17 CAST(GetRecordPropertyValue{SpikeAndDipScores, 'Isfnomaly’) AS bigint) AS
13 IsSpikeAndDipAnomaly
19 INTO AnomalyDetectionStream
28 FROM AnomalyDetectionStep



Spa

* pbvi lengur sem hun tekur saman "sompl" er i gangi yfir lengri tima mun pad hafa
betri spar 8 vandamalum.



TIME
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04999995995

1e-8
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1e-8

0.2626268113634732
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0.07371375067073962

0.0%4665338518263
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Q0778897 2918746T1T
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MachineLearning_Temp.py ¢ & sendData

from azure.eventhub import EventHubClient, Receiver, Offset, EventData
import random
import time

eventHubName = "hub”
ADDRESS = "amgps://skydemo.servicebus.windows.net/skyhub”

USER = "RootManageSharedAccessKey"




14 clxent.run()

18 temp_lower = random.randint(l,9Qﬂ
] temp higer = "19."+str(temp_lower)

while
temp_lower = random.randint(1,999)
temperature = "19, "sstr(temp lower)

if float(temperature) > float("19.980"):
temp_lower random. randint(1,999)
temp_next = random.randint(1,59)

M & @ =®B <

if temp_ lower > 27 & temp next < 30:
upper_temp = random.randint(26,38)
temperature = str(upper_temp)+"."+str(temp lower)

time.sleep(0.15)
data = ‘[ "temperature”:'+temperatures+’

PROBLEMS 13 AITI EBUG CONSOLE  TERMINAL

"temperature”:19.79 }
"temperature”:19.814
"temperature”:19.918
"temperature”:19.424
“temperature”:19.935
"temperature™:19.543
“temperature”:19.802
"temperature”:19_151
“temperature”:19.49 }
“temperature”:19.696 )
"temperature”:19.174
"temperature”:19.168
"temperature”:19.109
“temperature”:19.725
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@temp @isspikeanddipanomaly
40
372

195 199 200 198 2000 19.9 19.9 200

19.1 19.2 12.1 193 1%.2 19.2 9.5

(0]

D a a a A 0 a ] ] ] D a a a 0 ]

2:28:20 PM 2:20:20 PM 3:20:40 P 3:20:C0 P



Baseline eftirlit

Server requests(Platform)
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Og hvad svo

» pegar gogn eru farin ad berast, hvad getum vio gert ?

* Notad sjalfvirknivaedingu til ad laga pad sem parf ad laga
* Endurraesing a pjénustum
* Endurraesing a pjonum
* Hreinsa til @ diskum
* Og margt fleira

* Notad Flow til ad bua til feril i kring um akvedin atvik eins og ad tolvupdstur berist pegar
anomaly finnst. Keyra scriptur..., 6nnur kerfi.



Flow / Ferli

* Hvad a ad gerast ef kemur upp ,,anomaly”

Anomaly Detected
Approval Required

Email sent to manager

Restart appliance

Script Run




Hugmyndir hvad er haegt ad nota petta i

* Nokkur deemi hvad er haegt ad nota petta i rekstri
* Fylgjast med minni a vélum, fylgjast med minnisleka
* Fylgjast med diskum og hvad er langt i ad diskur er liklegur ad fyllast.
* Finna Ut hvad er sameiginlegt med villum i umhverfi, hverjir eru undanfarar.
* Innskraningar s.s. hversu oft er verid ad skra sig inn, er verid ad skra sig inn @ mismunandi stodum.
* Notkun umhverfis, hversu mikid eru pjénar nyttir
* Nidri tima eftirlit
* Kostnadar eftirlit a umhverfi

* |oT teeki eins og fylgjast med rakastig, hitastig, orkunotkun

* Annad fyrir utan rekstur
* Hvenaer eru mestu solurnar i manudinum, klukkan hvad og a hvada dogum.



Kostir

 Hjalpar til vid ad einfalda rekstur 8 umhverfi
 Hjalpar til vid sjalfvirkniveedingu a umhverfi
* Hjalpar til vid ferlavaedingu 8 umhverfi

* IT sérfreedingar hafa ekki endalausan tima til ad horfa @ skjabord med fullt af
upplysingum, geta tynt sér i pvi.

* Gaeti fekkad mannlegum mistokum
* Kerfi verda édyrari i rekstri
* Rauntima stada @ umhverfi



Gallar

* Mjog erfitt i uppsetningu
* Gaeti purft mikid vidhald en po sérstaklega eftir hvernig gogn umbreytast.

* Getur veri0 erfitt fyrir IT sérfreedinga ad atta sig 8 gognum af hverju petta er eins
og pad er.

* Getur komid upp false/postitive
* GOgnin geta verid stor og mikid af gognum



Framtidin

* Meiri gogn, hradari tolvur
* Verdur partur af dllum pjonustum hvort sem pad er i rekstri eda skyjapjonustum.

* Verdur meira um unsupervised greind



