Maintaining a State of
Good Repair w/
Predictive Analytics

Tony Nesavich | Staff Sales Engineer | Splunk
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FO rW ar d 4 During the course of this presentation, we may make forward-looking statements regarding
future events or plans of the company. We caution you that such statements reflect our

L O O k I n g current expectations and estimates based on factors currently known to us and that actual
events or results may differ materially. The forward-looking statements made in the this

St at e rn e n tS !ore.sentation are being made as of th.e time and date of its !ive pregentation. If reviewed after
its live presentation, it may not contain current or accurate information. We do notassume

s any obligation to update any forward-looking statements made herein.

In addition, any information aboutour roadmap outlines our general product directionand is
subjectto change at any time without notice. Itis for informational purposes only, and shall
not be incorporated into any contract or other commitment. Splunk undertakes no obligation

Q either to develop the features or functionalities described or to include any such feature or
functionality in a future release.

Splunk, Splunk>, Turn Data Into Doing, The Engine for Machine Data, Splunk Cloud, Splunk
Lightand SPL are trademarks and registered trademarks of Splunk Inc. inthe United States
and other countries. All other brand names, productnames, or trademarks belong to their
respective owners. © 2019 Splunk Inc. All rights reserved.
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Agenda

3 use cases

Corrosion Analytics Mobile Work Fleet Water Leak Detection w/
Machine Learning
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Agenda

1 App

1 App! (Depends on MLTK & Maps+)
» Take demo home (README.md)
 Take action at work (README.md)

» Up your Splunkgame (README.md)

© 2019 SPLUNK INC.
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Agenda

Solution Deep Dive(s)/Demo
« SPL takeaways

* Implementation examples

* Tip / Tricks (README.md)

* Q&A

© 2019 SPLUNK INC.
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Corrosion Analysis

Background

Sinkholes

Disparate Data

* ArcGIS

* Maximo

* |oT devices (voltage, PSl etc.)

Pipe Replacement Priorities

lllllllllllllll
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Corrosion Analysis

Map - Deep Dive

val corr

voltage >"-0.7", "Low")
sort voltage
dedup sitelD
join sitelID [| inputlookup GIS.csv | rename SITE_ID as sitelID, LAT as latitude, LON as longitude]
eval markerColor = case(like(corrosion_level, "%High%"), "red", like(corrosion_level, "%MidX%"),

Defining Corrosion Level w/ Eval 5
- Voltage :

o (:)ljtlif}rf; "orange", like(corrosion_level, "%Low%"), "green®)
9 | eval icon = case(like(corrosion_level, "%High%"), "exclamation-circle", like(corrosion_level, "X¥Mid%"
- - - w’ k '- 1,‘% u'nhk_-lu
° CategorlZeW/EVall (my favorlte|) ), flasr.\ .11 e(corrosion_leve Low%"), "check-circ ? ) |
10 | eval description = "<b>"."SITE ID: &nbsp; &nbsp; &nbsp;".sitelD."</b><br>"."YEAR: &nbsp; &nbsp; &nbsp

; &nbsp; ".YEAR."<br>"_"VOLTAGE: &nbsp; ".voltage
search sitelD=+ SiteName="Buttercup Site PHASE I"
where corrosion_level="High" OR corrosion_level="Mid" OR corrosion_level="Low"

11
12
13

table description latitude longitude icon voltage markerColor sitelD

| eval voltage = (MinValue + MaxValue) / 2 // First, we get average voltage

| where voltage <="-1.9" AND voltage >="- // Next, we eliminate outliers by
0.2" focusing on just known range

| eval corrosion_level = case(voltage <="- // Finally, instantiate “High”, “Mid”

0.65", "High", voltage >"-8.65" AND and “Low” ranges for
voltage <="-0.7", "Mid", voltage >"-0.7", “corrosion_level” field.
”Lowll)
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Corrosion Analysis

Map - Deep Dive

Correlation & Normalization
* Joim ((wauldchommalbi ysesseaecin)yh)

 Rename for normalization

© 2019 SPLUNK INC.

| join siteID [| inputlookup GIS.csv |
rename SITE_ID as siteID, LAT as latitude,
LON as longitude]

o Maps+ for Splunk

Wk W K K 21 ratings

// correlation of GIS data to get
location.

- Rename to normalize on sitelD
- Rename LAT and LON to comply
with Maps+ requirements.
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inputlookup dbo_vwAnnual_Data.csv

Corrosion Analysis

L |
2 | eval voltage = (MinValue + MaxValue) / 2
3 | where voltage <="-1.9" AND voltage >="-9.2"
. 4 | eval corrosion_level = case(voltage <="-0.65", "High", voltage >"-8.65" AND voltage <="-0.7", "Mid",
Map - Deep Dive voltage >'-0.7", "Low)
5 | sort voltage
6 | dedup sitelD
7 | join sitelD [| inputlookup GIS.csv | rename SITE_ID as sitelD, LAT as latitude, LON as longitudel
8 | eval markerColor = case(like(corrosion_level, "XHigh%"), "red", like(corrosion_level, "%Mid%"),

“orange", like(corrosion_level, "XLow%"), “"green")
eval icon = case(like(corrosion_level, "ZHigh%"), "exclamation-circle", like(corrosion_level, "%Mid%

Eval ROCKS!

* Coloring mile markers
* Map+ Icons
« HTML Magic!

"flash", like(corrosion_level, “"X%Low%"), "check-circle"
eval description = "<b>","SITE ID: &nbsp; &nbsp; &nbsp;".sitelD."</b><br>"."YEAR: &nbsp; &nbsp; &nbs
; &nbsp; ".YEAR."<br>", *VOLTAGE: &nbsp; ".voltage
search siteID=* SiteName="Buttercup Site PHASE I"
where corrosion_level="High" OR corrosion_level="Mid" OR corrosion_level="Low"
table description latitude longitude icon voltage markerColor siteID

T

| eval markerColor = // instantiate default color markers for
case(like(corrosion_level, "%High%"), corresponding Maps+ Icons and
f "red", like(corrosion_level, "%Mid%"), associated corrosion levels
. . "orange", like(corrosion_level, "%Low%"),
Coloring Mil_ “green”)
\ | eval icon = case(like(corrosion_level, // Next, instantiate Maps+ Icons and
"%High%"), "exclamation-circle”, associated corrosion levels

like(corrosion_level, "%Mid%"), "flash",
like(corrosion_level, "%Low%"), "check-

Map+ Icons™

circle")
| eval description = "<b>"."SITE ID: // Make interactive pop-ups POP with
&nbsp; &nbsp; a little HTML Magic!

HTM L Mag | C I &nbsp;".siteID."</b><br>"."YEAR: &nbsp;

&nbsp; &nbsp; &nbsp;
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Corrosion Analysis

Map - Deep Dive

Eval ROCKS!
 Coloring mile markers
* Map+ Icons

« HTML Magic!

Calling APIs!

https://developers.google.com/maps/documentation/javascript/get-api-key

; Daycare: AGAPE Ill

Dispensary: HADCAV ENTERPRISES INC
Distance (in feet): 198.06074187558994
Streetview of Day Care
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Corrosion Analysis

Prediction- Deep Dive

Fredicted Pipe Fallures

M aC h i n e L citedl) = Failed = predictediFailed) = ol = Pol_Flu = corrosion_level =
* Apply

« Search

* Report/Ale

ND voltage <="-0.7",

= I
Hid -p_gEp [fevel™ voltage
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Corrosion Analysis

Prediction— Implementation & requisites

Predict Categorical Fields

Predict the value of a categorical field using the values of other fields in that event.

M LT K Assistant Settings
. . . . E h
* Predict Categorical Fields assistant
inputlookup pipe_failure.csv All time = n
. eval voltage = (MinValue + MaxValue) / 2
® Kn OWI edge ObJeCtS where voltage <="-1.5" AND voltage >="-9.30"
eval corrosion_level = case(voltage <="-0.65", "High", voltage >"-8.65" AND voltage <="-8.7", "Mid", voltage >"-8.7", "Low") «
° m | S p I m Od el I OO ku pS ~ 52 results (12/31/69 5:00:00.000 PM to 8/2819 5:18:24.000 PM) Job ® Smart Mode =

Preprocessing Steps

No steps added.

+Add a step
Algorithm Field to predict Fields to use for predicting Split for training / test: 70 / 30
LogisticRegression L Failed - PSI_Flux, corrosion_l... (3) * | © > "
Fit Intercept filter Q

estimate the intercept
Select All  Clear All

Save the model as

PSI
pipe_failure
PSI_Flux
Fit Model Schedule Training Open in Search Show S; corrosion_level
DataPoint
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Predict Categorical Fields

Assistant Settings

Enter a search

Predict the value of a categorical field using the values of other fields in that event.

© 2019 SPLUNK INC.

inputlookup pipe_failure.csv

eval voltage = (MinValue + MaxValue) / 2
where voltage <="-1.5" AND voltage >="-0.3@"
eval corrosion_level = case(voltage <="-8.65",

"High", voltage >"-8.65" AND

voltage <="-8.7", "Mid", voltage >"-8.7",

Altmes n

"Low") v

v 52 results (12/31/69 5:00:00.000 PM to 8/28/19 5:18:24.000 PM)

+ Add a step

RPredicting Categorical Fields

Job = ? Smart Mode v

Algorithm Field to predict

LogisticRegression v Failed v

Fields to use for predicting

bplit for training / test: 70 / 30

PSI_Flux, corrosion_|... (3) v

Fit Intercept

estimate the intercept

Save the model as

pipe_failure

Fit Model Schedule Training

Open in Search

Show 3

filter Q
Select All

PsI
PSI_Flux

corrosion_level

Clear All

s
aa

Ba[aﬂomf
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Corrosion Analysis

Prediction— Implementation & requisites

Permissions
Apps » Splunk_ML_Toolkit » Permissions

MLTK
) P red iCt Categ Orical F iel ds aSS iStant Users with read access can only save objects for themselves, and require write access to be able to share objects with other users.
 Knowledge Objects

Everyone

App permissions

Read Write

« __mispl_modellookups

ar_admin

ar_user

can_delete

cloudgateway

limited

power
sc_admin

splunk-system-role

splunk_nlp_admin

user

winfra-admin

Apply selected role permissions to:

[Z Learn more

This app only (Splunk_ML_Toolkit) ® All apps (system)
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Permissions
Apps » Splunk_ML_Toolkit » Permissions

App permissions

Users with read access can only save objects for themselves, and require write access to be able to share ebjects with other users.

Roles Read Write

Everyone

admin

ar_admin

= Knowledge Objects

sc_admin
splunk-system-role

splunk_nlp_admin

user

winfra-admin

Apply selected role permissions to:

[Z Learn more

This app only (Splunk_ML_Toolkit) ® All apps (system)
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Corrosion Analysis

Prediction— Implementation & requisites

lookups
M LTK Mame Date Modified

* Predict Categorical Fields assistant 2 _mispL_pipe_failure.csv
a dbo_vwAnnual_Data.csv

* Knowledge Objects A GIs.csv
a netsh_interfaces.csv
° _mlspl_mOdEI |OOkU pS 2 netsh_readyinfo.csv

2) pipe_failure.csv
™ top_ten_close...ispensaries.csv

™D water.csv
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lookups

Mame Date Maodified

a __mispl_pipe_failure.csv Aug 22, 2019 at 9:1¢

£r
=
L
=
I—-

dbo_vwAnnual_Data.csv Aug 22, 2019 at 9:15 PM 4 KB Comm...et (.csv)
GIS.csv Aug 22, 2019 at 915 PM 3 KB
netsh_interfaces.csv Aug 22, 2019 at 9:15 PM 170 KB Comm...et (.csv)
netsh_readyinfo.csv Aug 22, 2019 at 9:15 PM 462 KB Comm...et (.csv)
pipe_failure.csv Aug 22, 2019 at 9:15 PM 4 KB Comm...et (.csv)
top_ten_close...ispensiines.cev | Aug 22 2019 at S:15 P ]
water.csv Aug 22) 2019/al.8E 16.PM 2KB) «Domm...et (.csv)

=
L*

(44

i

PP PP

I |

A _ mispl_pipe._failure.csv Today at 2:04 PM 3KB Comm..et (.csv)

)m‘

S

> [l etc

>

A A

kS

e

J

S
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P o9 | am your father.

Demo
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Administrator ¥ Messages ¥ Settings ¥ Activity v Help » Find

Explore Splunk Enterprise

Search & Reporting

@

Product Tours Add Data Splunk Apps [2

Splunk 101 Demo

Splunk Machine Learning New to Splunk? Take a tour to Add or forward data to Splunk Apps and add-ons extend the Comprehensive dd
Toolkit help you on your way. Enterprise. Afterwards, you may capabilities of Splunk Enterprise. for Splunk Enterpr
extract fields.

Search Party Workshop

Admin Goodies

Corrosion

®Y Law Enforcement

Analysis of SplunkBase
Apps for Splunk

V.

Splunk Security Essentials

City of Parker Login App

Peak Resources

| )

S

ORON
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Mobile Work Fleet

Background

Inventory to AH HA!

No native data
 Scriptedinputs

Rate payers want:
* Fiscal responsibility

 Data Driven Decisions
« Maximum Efficiencies

Link to blog

© 2019 SPLUNK INC.
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https://cyberklomp.wordpress.com/2015/02/01/how-to-use-scripted-inputs-in-splunk-with-allsigned-execution-policy/

© 2019 SPLUNK INC.

Mobile Work Fleet

Mobile - Deep Dive

>80% Signal Strength by
Manufacturer

“You can’t always get what you want...”

Tangerine
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Mobile Work Fleet

Mobile — deep dive

inputlookup netsh_interfaces.csv

I
. . . . 2 | search Device=x Signal=*
* Butif you try sometimes, you mightjust T o TerSioel i ma R
might find, Splunk’s got what you need 4 | where signal>8@ |
« No time for% Signs cause we are 5 | stats count(signal) by Manufacturer
the champions! — , _
l search Device=* Slgnal=“ // show only records with necessary fields

* Isthere anybody outthere!?

| rex field=Signal "(?<signal>\d+)%"

| where signal>80 // show only desired signal or better

Is there anybody out there!?
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Leak
Detection:

Background

SIS S S S

Lazy HOAS

Hot Tube Disasters

Machine Learning for.
 Proactive Monitoring / Alerting

* Predictive Detection

* Prevent YEARS of water waste
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P o9 | am your father.

Demo
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Administrator v a Settings ¥  Activity >  He

Explore Splunk Enterprise

Search & Reporting

Splunk 101 Demo

Product Tours Add Data

Splunk Machine Learning New to Splunk? Take a tour to help Add or forward data to Splunk Apps and add-ons extend the Comprehensive documentation for
Toolkit you on your way. Enterprise. Afterwards, you may capabilities of Splunk Enterprise. Splunk Enterprise and for all other
extract fields. Splunk products.

Splunk Apps 2 Splunk Docs 2

Search Party kshop

Admin Goodies

Corrosion

<HONON"

n 3

of SplunkBase
or Splunk

v

Splunk Security E

City of Parker Login App

Peak Resources

ORON )

AquaSan

BI_Example

CO MJ Regulation

© 2019 SPLUNK INC.
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Key 1) Corrosion — ML for predicting failures
Takeaways 2) Mobile — Scripted inputs

3) Water Leaks — Fit your own model
w/ subsearch
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Dig In!

1 App! (Depends on MLTK & Maps+)
» Take demo home (README.md)

 Take action at work (README.md)

» Up your Splunkgame (README.md)

Download the App

© 2019 SPLUNK INC.
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https://github.com/splunk/state-of-good-repair

NNNNNNNNNNNNNNN
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You!

RATE THIS SESSION
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Q&A

Tony Nesavich | Staff Sales Engineer

Looking for trouble.

https://github.com/splunk/state-of-good-repair
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