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DEPLOYING THE INTERNET OF THINGS ON GERMANY’S DB RAILWAY SYSTEM Deutsche Bahn AG (DB), German Railway, is one of the largest transport and logistics companies in the world. DB Systel is DB’s internal Information and Communication Technology (ICT) partner, providing modern and efficient ICT products and services on the national and international level.



The rail expertise



The rail expertise of DB Systel covers the whole lifecycle of ICT



of DB Systel covers



solutions, from planning and development to operation and



the whole lifecycle



optimization. “Our goal is to be the company that integrates



of ICT solutions,



and enables digitalization at Deutsche Bahn,” says Alexander Schmitt, Chief Architect at DB Systel.



from planning



For decades, the DB rail system solutions communicated



and development



via machine-to-machine (M2M) solutions, such as Short-



to operation and



Message-Service (SMS). However, SMS systems have become



optimization.



expensive to run and maintain. A decision was made to modernize them and replace the M2M technologies with Internet of Things (IoT) technologies, making the railway



Our goal is to be the company that integrates and enables digitalization at Deutsche Bahn.



system more efficient and economical.



ADOPTING OPEN SOURCE Once the decision was made to move towards more modern solutions, different communication standards and protocols were considered for creating the blueprint of future DB solutions. After evaluation, DB adopted a mix of MQTT and HTTP as the communication standard between the trains and wayside monitoring systems. The adoption of MQTT led DB to use Eclipse Paho’s open source MQTT libraries. As a state-owned organization, DB is subject to a regulatory system, which means that purchasing proprietary software is complex. The freely available open



iot.eclipse.org



source libraries made it easy for DB to utilize the



turnaround cycles. In total, there is an estimated 600



MQTT clients for their different use cases. “Open



vehicles with gateways on board.



source is great because it’s all there, it’s all open. It makes it much easier to collaborate with vendors and other organizations. It also ensures we can be interoperable with other solutions; which is very important to us,” says Schmitt.



In addition to long distance trains, an increasing number of modern locomotives for regional and cargo traffic send their location data every 10 seconds. This data is used for various business cases such as delay prognosis and forecast, predictive maintenance, and positional data for consumers.



USE CASES DB has been deploying Eclipse technology on trains for five years. Eclipse Equinox (an OSGi runtime) and



CASE 2 - Dynamic Text Displays



EclipseLink (a Java persistence solution) were already



At stations with low passenger volume, travel



part of the Java stack used in DB trains. Therefore, it



information data is sent to smaller platform displays



was a comfortable decision to add Eclipse Paho to



that show schedule updates like delays, cancellations,



this Java stack to provide MQTT client support. On the



or platform changes. These smaller LED text displays



back end of the MQTT broker is IBM MessageSight.



are low power devices that run a custom build of Eclipse



Over the last five years, DB Systel has been rolling out new modern IoT applications, using Eclipse Paho. Here are some examples:



CASE 1 - Long Distance Trains Today, the long-distance trains use a combination of Eclipse Paho, MQTT, and a Java Client to send messages. The trains send real-time information about their location, delay, and diagnostic checks. Data such as updated connection information is immediately pushed from the control center to the train and is displayed on the train entertainment system and on monitors inside the train.



Paho. There are about 6,500 edge devices spread across Germany, receiving a total of 25 messages per second.



CASE 3 Escalators & Elevators Every escalator and elevator at DB train stations have sensors monitoring their operations. An estimated 3,000 edge devices send a total of 10 MQTT messages per second to the central monitoring application. The transmitted data varies from simple state information such as whether the escalator is running or not, or more detailed information like power consumption, door opening/door closing, etc. The calculated state of the facilities are monitored by an API on an open data



The fleet comprises about 400 long distance trains that



platform, enabling the development of internal and



each send location data every 10 seconds via an Eclipse



third party apps. The GSM terminals used are Gemalto



Paho client. This data is sent to the IBM MessageSight



EHS5/6, running a Java ME runtime. The Midlet used



server running in the DB data center. The passenger



to collect data and communicate with the central



information is transmitted via 3,000 MQTT messages



datacenter uses a custom build of Eclipse Paho.



per day per vehicle, depending on the number of



CASE 4 - Eclipse Mosquitto on DB ICE Trains In the past, executing software changes and innovation



DB Systel sees three major changes with the Internet of Things in the near future:



on a train was difficult. Software and hardware are



More and more ‘’Things’’ will be deployed and



often bundled and therefore cannot be changed



connected in their system and replacing older



separately. Non-safety systems are often connected to



equipment.



safety relevant systems on the train. This meant that every change needed public authority approval, which made the process slow and resource intensive.



Operational technology (OT) is being replaced by informational technology (IT). This means that DB will be better equipped to respond to



A new project called “Variable Vehicle IT” was



faster technology cycles and will have more agile



successfully launched in early 2017. The project aims



and interoperable applications, but maintaining



to create a clear separation between non-safety-



ongoing quality required for a train system will



related systems for customers and operative safety



change significantly.



systems (train control, interlocking, etc.) on German high-speed trains. This will be achieved by creating a compute infrastructure as a service on the trains to enable digitization. The project uses Eclipse Mosquitto, a lightweight MQTT broker implementation.



Lastly, DB is moving towards more horizontal data integration instead of the current vertical data structure. Bringing the passenger, location, and sensor data together, instead of keeping them apart, will allow for much more efficient systems. It



By the end of spring 2017, this solution will be



will not only be beneficial for DB, but also for other



deployed on 256 trains. In this use case, Eclipse



railway systems and customers.



Mosquitto is used for message communication in the trains as well as message communication to the control center. Eventually the number of messages served with Mosquitto are expected to surpass the number sent using Eclipse Paho on the long-distance vehicles, which is 3,000 messages per day, per vehicle.



FUTURE



Finally, DB foresees more open source integrations in the future and looks forward to collaborating within the Eclipse IoT Working Group. Being part of a collaboration like Eclipse IoT is a good opportunity to improve DB’s use of open source technology, and in the long term creates better solutions for DB passengers.



Deutsche Bahn is always innovating to make their rail system more efficient and to add business value for passengers.



Eclipse Paho https://www.eclipse.org/paho/



























[image: Deutsche Welle.pdf]
Deutsche Welle.pdf












[image: db - GitHub]
db - GitHub












[image: Deutsche-Wiederholungsgrammatik-A-Morpho-Syntactic-Review-Of ...]
Deutsche-Wiederholungsgrammatik-A-Morpho-Syntactic-Review-Of ...












[image: u bahn berlin map pdf]
u bahn berlin map pdf












[image: DB-DP11115_SCH.pdf]
DB-DP11115_SCH.pdf












[image: Metaphor - Exploit-DB]
Metaphor - Exploit-DB












[image: u bahn map munich pdf]
u bahn map munich pdf












[image: u bahn munich map pdf]
u bahn munich map pdf












[image: u bahn berlin map pdf]
u bahn berlin map pdf












[image: DB-oqkon.pdf]
DB-oqkon.pdf












[image: Internationale Deutsche Kata-Meisterschaften 2017_170804085629 ...]
Internationale Deutsche Kata-Meisterschaften 2017_170804085629 ...












[image: pdf-1437\eclipse-ide-eclipse-ide-based-on-eclipse ...]
pdf-1437\eclipse-ide-eclipse-ide-based-on-eclipse ...












[image: press release - DB Recovery Resources]
press release - DB Recovery Resources












[image: Good v. Deutsche Bank.pdf]
Good v. Deutsche Bank.pdf












[image: Eclipse Guide.pdf]
Eclipse Guide.pdf












[image: Eclipse MicroProfile.v2 -]
Eclipse MicroProfile.v2 -












[image: Dutch Rail - Eclipse]
Dutch Rail - Eclipse












[image: Pecan tree named 'ECLIPSE']
Pecan tree named 'ECLIPSE'












[image: Dutch Rail - Eclipse]
Dutch Rail - Eclipse












[image: Eclipse]
Eclipse












[image: Eclipse]
Eclipse












[image: Dutch Rail - Eclipse]
Dutch Rail - Eclipse












[image: Dutch Rail - Eclipse]
Dutch Rail - Eclipse















Deutsche Bahn DB - Eclipse IoT






transport and logistics companies in the world. DB Systel is ... proprietary software is complex. ... each send location data every 10 seconds via an Eclipse. 






 Download PDF 



















 165KB Sizes
 8 Downloads
 320 Views








 Report























Recommend Documents







[image: alt]





Deutsche Welle.pdf 

farmers, who make up 80 percent of the population in Africa," Flavin added. The nearly 250-page English version of the study will be translated into 18 languages and distributed both. online and in 28 countries. Author: Helle Jeppesen (gsw). Editor: 














[image: alt]





db - GitHub 

Page 24 ..... :story/title "codeq". :story/url "http://blog.datomic.com/2012/10/codeq.html"}. {:db/id (d/tempid :db.part/tx). :publish/at (java.util.Date.)}] [{:db/id [:item/id ...














[image: alt]





Deutsche-Wiederholungsgrammatik-A-Morpho-Syntactic-Review-Of ... 

Deutsche-Wiederholungsgrammatik-A-Morpho-Syntactic-Review-Of-German.pdf. Deutsche-Wiederholungsgrammatik-A-Morpho-Syntactic-Review-Of-German.














[image: alt]





u bahn berlin map pdf 

Page 1 of 1. File: U bahn berlin map pdf. Download now. Click here if your download doesn't start automatically. Page 1 of 1. u bahn berlin map pdf. u bahn ...














[image: alt]





DB-DP11115_SCH.pdf 

Page 1 of 6. 5. 5. 4. 4. 3. 3. 2. 2. 1. 1. D D. C C. B B. A A. DB-DP11115V110 by Sure Electronics V110. PIC24 Web Server Demo Board. A. Friday, December 03 ...














[image: alt]





Metaphor - Exploit-DB 

The team here at NorthBit has built a working exploit affecting Android versions .... 10 https://en.wikipedia.org/wiki/Captive_portal ... 11. 11 jemalloc implementation details: https://people.freebsd.org/~jasone/jemalloc/bsdcan2006/jemalloc.pdf ...














[image: alt]





u bahn map munich pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. u bahn map ...














[image: alt]





u bahn munich map pdf 

Page 1. Whoops! There was a problem loading more pages. u bahn munich map pdf. u bahn munich map pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





u bahn berlin map pdf 

Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. u bahn berlin map pdf. u bahn berlin map pdf. Open. Extract.














[image: alt]





DB-oqkon.pdf 

The MSL3167/8 includes automatic fault management of string open circuit,. short circuit and over-temperature conditions. Faults are alerted on the FLTB.














[image: alt]





Internationale Deutsche Kata-Meisterschaften 2017_170804085629 ... 

Ort/Wettkampfhalle: Turnhalle der Werner-von-Siemens-Schule. Ascherstr. 60-62. 63477 Maintal. Sportliche Leitung: DJB Katareferent Stefan Bernreuther.














[image: alt]





pdf-1437\eclipse-ide-eclipse-ide-based-on-eclipse ... 

feel so best to be part of this internet site. Coming to be the ... Page 3 of 6. pdf-1437\eclipse-ide-eclipse-ide-based-on-eclipse-42-and-43-vogella-series.pdf.














[image: alt]





press release - DB Recovery Resources 

Sep 2, 2015 - Global experts gather for London conference to consider whether ... critical psychiatry movement will speak at a one-day conference organised.














[image: alt]





Good v. Deutsche Bank.pdf 

Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Good v. Deutsche Bank.pdf. Good v. Deutsche Bank.pdf. Open.














[image: alt]





Eclipse Guide.pdf 

Muat turun (percuma) kertas soalan lain di : Page 1 of 1. Eclipse Guide.pdf. Eclipse Guide.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Eclipse ...














[image: alt]





Eclipse MicroProfile.v2 - 

release, and repeat. Eventually, the output of this project could be submitted to the JCP for possible future inclusion in a Java JSR (or another stds body).














[image: alt]





Dutch Rail - Eclipse 

This means planning a train schedule that matches demand and ensures ... lifecycle for their planning software, they wanted to be sure the new version would.














[image: alt]





Pecan tree named 'ECLIPSE' 

Jul 9, 2010 - (12) United States Plant Patent (10) Patent N0.: US PP22,729 P3. Clough .... Was 65-100 degrees F. The range of night-time groWing tem.














[image: alt]





Dutch Rail - Eclipse 

applications via J2EE-based server components. ... interface supporting multi monitor capabilities ... activity. Since upward of 400 users will be working in the system, preventing update conflicts ... of the Windows Clipboard to move data locally.














[image: alt]





Eclipse 

We can't be friends when you're spending all your time with a bunch of ..... â€œSpeaking of college applications, Edward,â€� Charlie said, his tone even more .... And my mother, RenÃ©e, far away in sunny Florida, still pleading with me to spend the.














[image: alt]





Eclipse 

In another house, the fact that someone besides myself was cooking might ...... neon-bright sales pitches â€” the juniors campaigning for class office; ominous, rose-wreathed ...... the sidewalk, trying to stay in the range of the infrequent palm tre














[image: alt]





Dutch Rail - Eclipse 

source code for open source Eclipse projects all helped them get developers up to speed. NS will go live with Donna in stages, starting in the autumn of 2007.














[image: alt]





Dutch Rail - Eclipse 

and familiar, NS set out to replace it in an effort to keep up with growing demand while keeping costs down. With such a long lifecycle for their planning software, they wanted to be sure the new version would meet their growing needs for the next fi


























×
Report Deutsche Bahn DB - Eclipse IoT





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















