Internet Of (Big Rolling) Things
@DB Cargo’s European Rolling Stock

Mathias Thomas, Marcus Gossl
Project Manager TechLOK, DB Cargo AG
Asmus Hammer

" Q“-d’esg“’r\::‘“e/
}),9/9;////‘
Account Manager, Consist Softw

Yo 375.38 Safari/sz3 ., U
_cu-9
qa‘awﬁo&‘d’

i&JSESSIﬁZazijDSSLsstié
(9 - pane o 5 toiaen 18:A0STAR) MEET oot
252300 ity “Brotuct 14 X
" oi}v.ew 0'53‘ \ %%\‘i - i.\f‘t\l-m "0y
D‘o” 5 1S J}’f R %—5\\ Wiy
R e b © 2
WaGsa e
N < s = 0=
O A EAEN AR b3
(2 \ Y\/\ﬁqu;\ \;ﬁ%\ (%j
03 A RO o N2\ IR
Mozi\\a/S.B (Maciéih (') (’% ié (=) (;‘& %% <
QU e = 0.0, S
ftware Solutions. GmbH-.. .
g ‘ P KD ransens 6T : Cat&g(]l'y.w% TS A v 25 <h KIPX:
@ '\jb AVl BN FE o RSt 34y pn “,(’M 0y ety ° W &7 8
2 68 R £ 4 g 3y i i
€ '\\/ x-«“fweqp(od %, 0 %W L W Wm‘m N\K\Q "/;Um m 32 };\9 7«\"\?;07 Oe
2 © ’(,e 0,1?” 0*6\,‘ e f’qg% D o \ W‘N M‘ M“&g e ¢ M faf 537 o) e
SONTARTET REN ha g me)to g, Ly e
~ > ‘ Ly 4l . ' Vv
- AP E LN hay BN o\ Kolgse - g e,
o \/Q )/ \ «(') F‘Qo‘?ﬁ‘f’ 1 = N 0\:}(\0 Y J‘(y?:\ 'i;"(QQ/ N Pt _?PZI:( 930(] it :
: //f‘«fé‘/ 002 % N o : A 0 :‘L:
= LT ey "% 553 :
R o0 QQ A \‘fa\ fé%ré g T o
@\ Q 57 \o\x‘i\ N t‘:o\;% N
P40 A 382 PR
4 X e 232 AR
N\/Td \’;-m';\ o O % s\i(\ A,
@ Z
A ==
Hass o
o
€
(00

" Kz
ﬂ(’o)c) N
\ DS
PR :'*@ﬁ@*/\;@&
I54 1“3’6”'0‘6
2 DADAS GERANBTESTS (L e
ST 0P EEG /LIBAES 8¢ GLE

/»/'

e

A own "
f4sozuisey) @'S/E\\VL



Company Overview
Deutsche Bahn & DB Cargo

Project TechLOK
Business Case and Use Cases
Current Stage of Splunk Deployment

Summary and Outlook
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The history of Deutsche Bahn is the history of several large, long-
established companies that joined over the years to form an

in’rprnaﬁonal mObI|ItV and IOgiSﬁCS Company Family tree of Deutsche Bahn AG (simplified)

T
J Lk ,w S,
l o &5 Acquisitions (selection)
Deutsche .
Bahn AG Acquisitions Tl = SPAIN-TIR
The beginning: rail line — established O rransresa é“vis
from Nuremberg to Fiirth Split into DSBgods Qe e
Bundesbahn e
= NORDCARGO

1835 ’ \ and Reichsbahn =
193] =/ = 1949 == s mmm== ]QQ] == ]99/ === )()(0(0-2002 === 2005-2009 -\

1872 Deutsche Reichsbahn
buys Schenker Schenker c
Schenker y reacauired 2010 = Imgtr)ri‘liathy%macl
— ”established Majority .f;take in Schenker % SCHENKER logistics
- S sold to Stinnes AG company
1938 1997
Arriva Today
" | Cowie family opens Renamed acquired
(2 ARRIVA

motorcycle shop “Arriva”
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With Its Eight Business Units, DB Is Active In All
Segments Of The Transport Market

Passenger Transport: Transportation and Logistics: Infrastructure:
Domestic and European-wide mobility Intelligent logistics services via land, Efficient and future-oriented rail infrastructure in|
services air and the sea Germany
® DB Long Distance ® DB Cargo ® DB Netze Track
Long-distance rail pass. transport? European rail freight transport Rail network
= DB Regional ®m DB Schenker B DB Netze Stations

Regional/urban pass. transport (GER) Global logistics services Traffic stations

®m DB Arriva m DB Netze Energy

Traction current

Regional/urban pass. transport (EU)3

1 The former business unit DB Services has been dissoluted and its activities assigned to different divisions; 2 Within Germany as well as cross border traffic;
3 In UK with Arriva-affiliate ‘CrossCountry’ also long-distance passenger transport;
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DB Cargo Has A Strong European Network And Is The
Number One In European Rail Freight Transport

Profile
B With some 4,200 private customer sidings in Europe, DB Cargo offers its
customers access to one of the world's largest rail networks

®m DB Cargo's international network follows the major European rail freight
corridors

®m DB Cargo offers European rail transport in the form of block train, single
wagonload and multimodal services

EUR 4,767 m
B Tailor-made transport and logistics solutions are also available as
EUR-183 m . . . . . .
additional services that can link the rail mode with road (trucking) and
30,303 ocean freight service
98,445 m tkm

B The key industries served by DB Cargo are metals and coal, chemicals,

300 m. t automotive, building materials, industrial and consumer goods, and

intermodal transport
2,869 / 87,264

313 km = DB Ca gﬁrelggycsa'rcpmers are primarily key accounts

D splunk> (conf2oié




The Group's Digitalization Activities
Are Organized In Six 4.0 Initiatives

49 - 49
h Mobility 4.0 "~ Working Environments 4.0

focus on customer centricity, based on different

involved in working, communicating and
scenarios for developments on the digital mobilits M

afg—Jw\ learning. Potential future scenarios are drawn
markets. It also works to establish a strong cu: . /}wz“ Q =1 for job profiles.
/Onoyation as a foundation. = , 20

Logistics 4. Production 4.0

This initiative uses big data and

= a». This initiative focuses on the
smart assets to develop a product B\ B -

-4 automation
portfolio for the future, digital KON ~ and digitalization of rail operations and
customer interfaces and web-based T = maintenance.

productlon P 4'Osesl'nfrastructure 4.0

& IT 4.0

This initiative works to develop a smart,
agile, effective, efficient and reliable IT
landscape for DB.

This initiative focuses on digitalization in
infrastructure: end-to-end connectivity with
customers, digital process improvements
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Project Scope TechLOK

Data Access Data Collection Data Visualization & Analytics

existing and additional sensors; secure data transmission; Development of use cases;
diagnosis boxes; data translation; transform data into information

hardware interface combine different data sources and results

Level 2: Access to data traffic
at vehicle bus (MVB)

,

o . N I : . . N

7,000 different diagnosis Diagno I 60 different time series
h 6 _

system : = values from sensor per

sis E .
codes or status messages
_ & Llla o —— ,
per locomotive type O T 7 , locomotive type
X | S
brakes ’power electronics| I motor controll [ track signals I

Level 1: Access to self diagnosis Level 3: Access to control Level 4: Access to
system of locomotive CPU (ZSG) units of sub-components specific sensors

2014 2016 2019
2 locomotives types and 30 7 locomotives types and 16 locomotives types and
locomotives 800 locomotives 2,000 locomotives
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TechLOK Architecture

EeenrEneen

Fleet Control Engineering Maintenance Operations

Production Dashboards

Dashboards

Map Reduce &

Rule Engine Data Indexer

Data Collection

Machine Learning Models & Technical
Experience

On Board Computer
Automated Algorithms Work Group

Component/ ‘ . I |
Sensor Interface ﬁ'i ._éq‘ '&‘ & gl

Data Reduction /
GPS mapping

Data Warehouse

Train driver with ttable

SAP Operation Planning Energy
Tl Systems ESm
Condition Weather
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Implemented And Upcoming Use Cases In 2016

Driver, Hotline,
Technical
Fleet Management

Action Recommendation (1:1)
Health Index

Maintenance Capacity

Workshop,
’ Workshop Crew,
Maintenance
Program
Root-Cause-Analyses
Diagnosis Tipp

Mobile Maintenance

Maintenance Program

Operations,
Disposition,
Fleet
Management

Remote Locomotive Data Access

Condition Monitoring

Action Recommendation (1:1)
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Splunk Application-Fleet Summary Of Alerts

Aktivitat Hilfe S e
SCHENKER

About 800 locomotives sending ing Stock Intelllggp_geé
diagnosis codes, status . i \

messages and time series valuesj

in near-time to TechLOK :

database

Fleet wide Summary of

triggered Alarms, Warnings
and information
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Splunk Application — User Group Fleet Management

Fleet Overview about
triggered alerts per locomotive
class & single locomotive

Deep dive for failure
classification based on the

results of the Rule Engine

Advisory if & when a
locomotive needs to get to a
maintenance workshop for
repair works

scusnm S| - F

RSI - F1
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Splunk Application — User Group Maintenance Workshop Experts

Supporting Root Cause

Analysis based on current
diagnosis messages and historicd
failure date of the locomotive

Access to additional data
concerning current
locomotive condition

ohdaten der Lok 2169 (BR185)

Knowledge exchange between
maintenance workshop experts
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Splunk Application — Reporting of Energy Consumption

splunk

Start. fachl. Reporting v fachl BF v techn BF v Splunk v
Energieverbrauchsindikation BR185

Zeitraum

Gesamtflotte

Leistung (MW)

Reporting to identify “bad” 3,48 +197
and “good” actor locomotives ' ‘

as basis for in depth analysis

DUBh L0 L ot Ll ‘ullllu ..|‘I.|_|I._._l_IIIlIIuIIIlJIu.JIi dbi U0 L .I._Jl du

Flop10 Energie Top10 Energie
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Splunk Application — Reporting of Locomotive Reliability

Filteransicht nach Fehlercodegruppen

CHex-Grupp:

Q|

Reporting tool for

analyzing the distribution of

diagnosis codes across the

fleet

Auftreten von Fehler

ren Auftreten von Fehlercodes der Baureihe

spots as well as “bad” and
“good” actor locomotives

Geografische Verteilung Fehlercodes Verteilung Loknummern auf Fehlercode

DtcHex sum 006 008 o1 014 017 074 080

Netherlands - Polanc

Comparison of specific N

The Hague

failures across the fleet Aot o’ Ty .
Antwerpen .“"

enable the development of T, it e W Germany

Belgium

technical counter , _
mea S u rES Czech Republic
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Splunk Approach And Benefits For Techlok

Live handling of technical :
Data Collection

data (continuous sensor values, & Transmission
diagnosis codes and location) from
different locomotive types
(Siemens, Bombardier, etc.) with

-l-» - -»-»Q

HTTPS
different data sources and formats &
(json, csv) MBI = <
’ — ' ‘
Analyze and evaluate data - - org
Raw Data json, csv Local n

thh t.)oth 5|mpl.e and complex Cloud Analytics Analytics
interlinks (e.g. time span and Environment Tools “

number of variables)

Easy to implement visualization for
different user groups with specific
roles
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Summary And Outlook

7,000 different
diagnosis codes /
status messages per
locomotive type

60 different time series
values from sensor
per locomotive type

7 locomotives types and
800 locomotives

16 locomotives types
and 2,000 locomotives

PoC DB Regio
locomotives

PoC Wagon Intelligence
with 750
freight cars

Access to data via
central locomotive
bus system (MVB)

200 car types
and 70,000 freight cars

PoC Dispo 4.0 for
empty freight car
disposition

Interface to 3" party
Applications, e.g weather
or Bl-Tools

Interface to all relevant
internal IT Systems, e.g.
SAP ERP

Splunk as central
Big Data Platform
DB Cargo Assets
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