Real-time public
transport information
systems monitoring and
analysis In the city of
Amsterdam
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Fo rwa r’d - 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 ki n 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

Statem e nts presentation are being made as of the time and date of its live presentation. If reviewed after
its live presentation, it may not contain current or accurate information. We do not assume

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

In addition, any information about our roadmap outlines our general product direction and is
subject to change at any time without notice. It is for informational purposes only, and shall
not be incorporated into any contract or other commitment. Splunk undertakes no obligation

O 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
Light and SPL are trademarks and registered trademarks of Splunk Inc. in the United States
and other countries. All other brand names, product names, or trademarks belong to their
respective owners. © 2019 Splunk Inc. All rights reserved.
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Simon Ric - Hansen
Data analyst | DITP
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A Bit About Me

Simon Ric - Hansen

 Data analyst with a background in GIS
* 2 years using Splunk

10 years working with transport data

* Big sports fan
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Its not all
disco and
pancakes

Some times we do have
to catch a bus
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GVB

The public transport company of Amsterdam
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What do we do

Providing public transport to Amsterdam since 1900

899 mi 1.6mi

Km’s Travelers Travel Information Digital travel Stations / stops
Travelled Per day updates per day displays
Per year
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Routes and Vehicles

The current number of routes and vehicles
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Tram
Routes 1900

The original horse

drawn tram lines offered
by GVB in 1900.
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Tram
Routes 1906

The electric tram lines

and routes introduced
in 1906.
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Our promise to passengers is to
always provide
up-to-date, reliable
travel information.
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Public Transport
Information

What is and how is the data generated
and used
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The Customer Journey

How do travelers access and review travel information

Before To Station At Station Inthe After
Journey Apps Stopinfo Vehicle _journey
. Apps . Apps . Displays . Websites
Websites Any detours? Personnel Personnel

Cancellations?

PA PA

1 will 1 still reach my

| destination on time? :
: 4 Am | in the right vehicle? 4 \What were my travels?
How many more stops? What did they cost?

Al g How about next time?

What's my travel need? : , :
: 4 Interchange options? ()

What are the options? :
What does it cost? How do | get to...?
4 Is this were | get on?

Anything else | should
3 know?

v
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Challenges

An explanation of the issues involved in the
generation of the transport information
systems involved.
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Challenges

The challenges in providing real-time transport information to travelers.

* Distributed systems
* Various data types
- Different parties involved
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Travel —/
updates

{o’} Displ National database of
Spay Public transport
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Information generation

The current information generation process diagram
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Looking for trouble.

Requirements

The conceptual solution
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Requirements

The conceptual system required / 0_

CAOA: T/metables —
« A central monitoring system ISR
. . Dlspatchers =
- All data in one format in one place \ Data server / hop
- Real-time and historical data a0 / Websit
pdates D n Travel info
Bus/ 7
tram / oo Open data portal
g =% =
g =2 = S
Metro :
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Implementation

Outline of the Splunk implementation
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Implementation

The Splunk system implemented

The system Data sources Dashboards Alerting

/N

0
0

r
il

® splunk> (EED



© 2019 SPLUNK INC.

Requirements

The conceptual system required

* Implemented in Microsoft AZURE Development Production

- 4 server architecture 4 ) / Search head \

» Splunk Enterprise m
all-in-one = Monitoring console

_ o =

o |/
) &= Y,
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Implementation — Data sources

Internal GVB event chain data

* Vehicle and travel info, including:

— System data
— Real-time vehicle data

 Real-time Information messages

* HTTP events
 +- 600 vehicle events per min

* 5 separate systems
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Implementation — Data sources

National database of public transport data

* Travel info updates, including:

. . . Transporl_type < iné ¢ Direction < Platform < Expected departure time Time lill departure ©  status <
— Real-time travel information updates S S _
. . TRAM 2 Amstelstation = 15:42:00 U OIS Arraved
— Real-time Information messages ) ‘ ‘
. . TRAM Osdorp Dijkgraafplein - 15:42:00 8 min
— Static time-table date 4 _ —
TRAM Centraal Station - 15:42:04 8 min Pl VE
i ZerOMQ TRAM Centraal Station - 15:42:26 @min U
. TRAM 2 Centraal Station - 15:44:05 1 min
* +- 2000 events per min |
TRAM Surinameplein - 15:45:00
 Uses Dutch transport standards oA Geuzenveld : 15:45:00

TRAM Centraal Station - 15:47-00

TRAM 2 Nieuw Sloten - 15:48:00

TRAM Centraal Station - 15:48:53
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Implementation — ZeroMQ

Extracting messages and fields using a script

« Solution

— Parsing with a python script

— Inject the message type from the header
(msgsource="KV7turbo_planning",msgtype="LINE")

— Props and transforms to separate to events to different

indexe
* Result

— More streamline data from XML to CSV
— Separated real-time and static data
— The static tables linked back via auto-lookup

[ \e[\a|\e

Message source
and type

Field headers

Events
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se|o|efe|e|1]
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01400]40
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N
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\LDataOwnerCode|OperationDate|LinePlanningNumber|JourneyNumber|FortifyOrderNumber|UserStopOrderN
umber|UserStopCode|LocalServiceLevelCode|JourneyPatternCode|LineDirection|LastUpdate TimeStamp|Desti
nationCode|lsTimingStop|ExpectedArrivalTime|ExpectedDeparture Time|TripStopStatus|MessageContent|Mess
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Implementation — Dashboards

Dashboards

« Total Overview
 Real-time Monitoring

 Analysis

* Reporting
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Implementation
— Dashboards

Overview dashboards

Vs d444444

Main monitoring dashboard 22 o RO _ - T ' "

All KPI's on one screen

OO NN\ N ..

Real-time - n i mz]:iﬁfi’ e temesem e mlﬂ"if: e wmm sem s

Uses maps to highlight problems

splunk> m

© 2019 SPLUNK INC.



aaaaaaaaaaa
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hattepassages haitepassages haitepessages

wat s de verdeling van berichttypen? watis de verdeling van berichitypen?

DDDDDDDD

Implementation
— Dashboards mm—— - .

KPI specific monitoring : L
dashboard e —

V2444

OO NN\ N ..

* Real-time
» All points in the event chain g LI PP ITTT P

splunk> m
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[rmep— Rantal nen: % "Actuer” haitepassages

per berichttype vandaag

Implementation
— Dashboards 2o

KPI specific monitoring
dashboard

V2444

OO NN\ N ..

» External source T T T e e e e S ——

Percentage van verwachte datastroom per ljn

« Showing health metrics. ‘lllllllllllllllllllllllllllllll_lllllll 1

......................................
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Implementation
— Mapping

Process of mapping lines in
the choropleth visualization

V2444

* Need a GIS software package
+ Convert lines to polygons

— Buffer r—-

— width based on map scale
 Simplify new polygons

* Export to kml

— Remember to add the feature ID element
— Steps for using custom polygons

o) (I3 /€ M .conf19
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Implementation
— Mapping

Process of mapping lines in
the choropleth visualization

VL2222 2202l ; < .
@/b\ <p
« Allows real-time updating b e

* Fast draw speeds

OO NN\ N ..

 Can result in big lookup files!

splunk> m
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Implementation

— Dashboards
Per KPI analysis dashboard

Vs d444444

Drilldown within all KPI's
Logical groupings

Time selectable Z

Allows event level comparisons from an A
overview....

© 2019 SPLUNK INC.
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Implementation

— Dashboards
Per KPI analysis dashboard

V2444

* DrillThrough the logical data layers

© 2019 SPLUNK INC.

.............

...................

splunk> EIiT)

OO NN\ N ..




uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

KKKKK

Implementation |

Pe r KP I a n a | yS i S d aS h boa rd BUg lijn 36 - Station Sloterdijk - BL:quiu;tg:meerplein Station Sloterdijk - Olof Palmeplein
[ — 548

SO N NN NN

V2444

tbel | gratex

* To line specific information i ‘

« Showing key metrics

splunk> m
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Implementation

— Dashboards
Per KPI analysis dashboard

V2444

* Event level tables
+ Dissect though the event chain

© 2019 SPLUNK INC.
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richten per dag

Implementati
— Dashboard

Management reporting ,

daSI lboards geC: MessageContent 3
30007224
Bus 41 rijdt met vertraging. Details: gvb.nl
30005074

Bus 69 rijdt met vertraging. Details: gvb.nl
20005077

Halte vervallen voor bus 282, 283, 284 en 288. Einddatun: 16 september, 23:50 wur. This stop is cancelled for bus 282, 283, 284 and 288. Details: GVB.nl

s 48 rijdt met vertraging. Details: gvb.nl
Bus 55 rijdt met vertraging. Details: gvb.nl

Vs d444444 e

Bus 18 heeft een verstoring verderop. Details: gvb.nl

ervallen. Details: gvb.nl

Tram 24 heeft een verstoring verderop. Details: gvb.nl

Metro 50 rijdt vanaf Isolatorweg naar Gaasperplas en terug. Route change metro 50. Check gvb.nl

g Tram 24 rijdt om vanaf halte Olympiaweg naar Haarlemmermeerstation en terug. Deze halte is vervallen. Details: gvb.nl
30000017

Bus 62 heeft een verstoring verderop. Details: gvb.nl

Tram 3 heeft een verstoring verderop. Details: gvb.

Tram 3 rijdt on. Deze halte is vervallen. Details:
20000070

Tram 13 heeft een verstoring verderop. Details: gvb.

20003024

" 1
rend reporting on R
Tram 19 heeft een verstoring verderop. Details: gvb.nl.

vervallen. Advies: neen N54. M5O is being re-routed. This stop is cancelled. Advice: use M54. Details: gvb.nl

M50 rijdt on. Deze halte

Tram 24 rijdt om. Deze halte is vervallen. Details: gvb.nl

* Alerting
Tram 7 heeft een verstoring verderop. Details: gub.

Metro 50 rijdt om na Van der Madeweg. Details: gvb.

» Bad actors

splunk> E<oJgiil;
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Implementation
— Alerting

Real-time alerting

Vs d444444

 Data availability
+ DATA QUALITY!

— Historical average event counts
* E-mail, Splunk Mobile

© 2019 SPLUNK INC.
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Time §

2019-08-23 13:55:00 CEST

2019-08-23 13:50:01 CEST

2019-08-23 13:50:00 CEST

2019-08-23 13:45:00 CEST

2019-08-23 13:40:01 CEST

2019-08-23 13:40:00 CEST

2019-08-23 13:35:00 CEST

2019-08-23 13:30:01 CEST

2019-08-23 13:30:01 CEST

2019-08-23 13:25:00 CEST

2019-08-23 13:20:01 CEST

2019-08-23 13:20:01 CEST

2019-08-23 13:15:00 CEST

2019-08-23 13:10:01 CEST

2019-08-23 13:10:01 CEST

2019-08-23 13:05:00 CEST

2019-08-23 13:00:03 CEST

2019-08-23 13:00:01 CEST

2019-08-23 13:00:00 CEST

2019-08-23 12:58:00 CEST

2019-08-23 12:55:00 CEST

2019-08-23 12:50:00 CEST

2019-08-23 12:50:00 CEST

2019-08-23 12:45:01 CEST

2019-08-23 12:40:00 CEST

Fired alerts §

GVB Alert

GVEB Alert

GVEB Alert

GVEB Alert

GVE Alert

GVEB Alert

GVEB Alert

GVE Alert

GVEB Alert

GVE Alert

GVB Alert

GVEB Alert

GVE Alert

GVEB Alert

GVEB Alert

GVEB Alert

GVEB Alert

GVEB Alert

GVB Alert

GVB Alert

GVEB Alert

GVE Alert

GVEB Alert

GVEB Alert

GVE Alert

SIRI ET uitval

SIRI SM uitval

SIRI ET uitval

SIRI ET uitval

SIRI ET uitval

SIRI SM uitval

SIRI ET uitval

SIRI ET witval

SIRI SM uitval

SIRI ET vitval

SIRI ET wuitval

SIRI SM uitval

SIRI ET witval

SIRI SM uitval

SIRI ET uitval

SIRI ET uitval

NDOV kv78turbo actuele qualiteit

SIRI SM uitval

SIRI ET uitval

SIRI GM uitvai

SIRI ET uitval

SIRIET al

SIRI SM uitval

SIRI ET uitval

SIRI ET uitval

Type ¢

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Severity §

Mediur

Mediun

Mediur

Mediun

Mediur

Mediun

Mediun

Mediur

Mediun

Mediur

Mediun

Mediun

Mediur

Mediun

Mediur

Mediun

Mediur

Mediun

Mediun

Mediun

Mediun

Mediur
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1. Central point of monitoring

2. More insight into problems/data across
the chain

Results

3. Shorter time to resolution

4 . Business result for GVB
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1. Improved customer satisfaction.

Results 2. Less impact on the customer
service desk.

Expanded business

result for GVB
3. More effective and efficient

technical support.
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1. Real-time monitoring and analyses of

2. traveler digital check-ins and outs.

Next Steps 3. Further data quality checks on
Where to in the future external sites.

4. Splunk Flow

9. Splunk AR and Mobile
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Next Steps

Where to in the future

Splunk Flow

Line analytics

Avg. Journey Duration

c 40
E
2c I
0 l
]

Journey Count
= 200
3 B: 162

150

: .
50
0
]

Avg. Journey Duration

34.2
35.5

Journey Count

108

Avg. Journey Duration

09/01/19
09/10119

Journey Count

e 0
H
H

09/01/19
09/10/19

09/01/19
09/10/19

09/01/19
09/10/19
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Next Steps

Where to in the future

=2=GVB

© 2019 SPLUNK INC.

Splunk AR and Mobile

Mobile alerting, monitoring and AR based field-checks

S 1

? ‘ JE STAAT HIER O YOU ARE HERE |

Departure times
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