POLITECNICO
DI TORINO

qumna

3S| Ziafiche 04

i ulllmlzzazm”ﬁ“
hlem'a Imazmn@

m 2 1 fomene "{lih[lfallﬂu wie ¥ sk mnsermlazmm Cﬂ

U" simul azmne

filone 3 EF ey

I|zzazm N

elrnane b ¥E =

|lmlllumam o
'=""§nﬂwa|e=-

sna

P
r
—
D
%
n:

C=I

[]mﬂfammalmﬂe% e 5
“H{ggniche=

Datasets

Tecniche di Programmazione — A.A. 2014 /2015

CD.:.;I ﬂ

po

—l.

sheduling

U[E

EU si0 ﬂ[‘.
ﬁill
K " ogranimiz:

istatuattro [IHIUBN

l

1=
=
=

= gestiona Y £
——
e w0

A

T

o>
=1
=3
15<1
1551
=

[@02e)



iogeflazions

Ilﬂ
snhenulm
EF

:mg

% % e — Iﬂflﬂ ¥

25 § ; = E qalcre « CaPaCiH
= 5 =21 E &=
Eh mmma ||cazmn|§-5-§,g
l"T“L éégé Fompenerti ¥ ofimle 'ﬂlananil!SElGllallﬂnl m%éﬂygémﬂ_:
cunuscanﬁ%:ialuunl siml HZIUHB gi=IElis
g fane 'mﬂ“—\“m“‘eﬁ.mgn:%
< EDI00rAMMAZIONG o onsliioe = = £
=5 =&
“titacniche " eee

GTEFS

Datasets



Example: Turin public transportation

http://www.gtt.to.it/ http://www.sfmtorino.it/
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Google’s GTFS standard

https://developers.google.com/transit/

Transit 81 189

Home
Overview

» GTFS

» GTFS-realtime
Tools
Community

Google Transit

" GET STARTED

Making public transit data universally accessible.

/4

Learn more about GTFS Learn more about GTFS-realtime
The General Transit Feed Specification (GTFS) can be used to share static The GTFS-realtime specification is an extension to GTFS that can be used to
public transit data. share real-time public transit data.
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Where to find data?

REGIONE PIEMONTE

€TT stmoos 7

servizio ferroviario metropolitano
GRUPPO TORINESE TRASPORTI

http://opendata.5t.torino.it/ http://opendata.5t.torino.it/
gtfs/torino_it.zip gtfs/sfm_torino_it.zip

Need more?

GTFS Data

Exchange

http://www.gtfs-data-exchange.com/
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GTFS Specification

agency.txt Required  One or more transit agencies that provide the data in this feed.

stops.txt Required  Individual locations where vehicles pick up or drop off passengers.

routes.txt Required  Transit routes. A route is a group of trips that are displayed to riders as a single service.
trips.txt Required  Trips for each route. A trip is a sequence of two or more stops that occurs at specific time.
stop_times.txt Required  Times that a vehicle arrives at and departs from individual stops for each trip.

Dates for service |IDs using a weekly schedule. Specify when service starts and ends, as well as

calendar.txt Required oo .
d days of the week where service is available.

Exceptions for the service IDs defined in the calendar.txt file. If calendar_dates.txt includes ALL

calendar_dates.txt Optional . . —
- P dates of service, this file may be specified instead of calendar.txt.

fare_attributes.tx . . . . NS
- Optional  Fare information for a transit organization's routes.

t
fare_rules.txt Optional  Rules for applying fare information for a transit organization's routes.
shapes . txt Optional  Rules for drawing lines on a map to represent a transit organization's routes.
frequencies.txt Optional ~ Headway (time between trips) for routes with variable frequency of service.
transfers.txt Optional  Rules for making connections at transfer points between routes.

Additional information he feed itself, includin lisher, version, and expiration
feed_info.txt Optional tional information about the feed itself, including publisher, version, and expiratio

information.

https://developers.google.com/transit/gtfs/reference
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File format

» All GTFS files are text files (.txt), encoded in CSV format
(comma separated values)

First line = field names
Other lines = values
Fields separated by comma (, ) characters

route_id,agency_id,route_short_name,route_long _name,route_desc,route_type,route_url,route_color,route_text_color
SFM1,GTT_F,SFM1,Chieri-Rivarolo, ,2,http://www.mtm.torino.it/sfm/sfml.pdf,FF9900,

SFM1 Pont,GTT_F,SFM1,Rivarolo-Pont, ,2,http://www.mtm.torino.it/sfm/sfml.pdf,FF9960,
SFM2,FS,SFM2,Pinerolo-Chivasso, ,2,http://www.mtm.torino.it/sfm/sfm2.pdf,00CCFF,

SFM2 Bus,FS,SFM2,Bus sostitutivi linea Pinerolo-Chivasso, ,3,http://www.mtm.torino.it/sfm/sfm2.pdf,@0CCFF,

SFM3 Bardonecchia,FS,SFM3,Torino-Bardonecchia, ,2,http://www.mtm.torino.it/sfm/sfm3.pdf,99FF00,

SFM3 Bus,FS,SFM3,Bus sostitutivi linea Torino-Modane, ,3,http://www.mtm.torino.it/sfm/sfm3.pdf,99FF00,

SFM3 Susa,FS,SFM3,Torino-Susa, ,2,http://www.mtm.torino.it/sfm/sfm3.pdf,99FF00,

SFM4,FS,SFM4,Torino-Bra, ,2,http://www.mtm.torino.it/sfm/sfm4.pdf,FF0000,

SFM4 Bus,FS,SFM4,Bus sostitutivi linea Torino-Bra, ,3,http://www.mtm.torino.it/sfm/sfm4.pdf,FF0000,
SFM6,FS,SFM6, Torino-Asti, ,2,http://www.mtm.torino.it/sfm/sfm6.pdf,800000,FFFFFF

SFM7,FS,SFM7,Torino-Fossano, ,2,http://www.mtm.torino.it/sfm/sfm7.pdf,FFCCOO,

SFMA,GTT_F,SFMA, Torino Dora - Germagnano, ,2,http://www.mtm.torino.it/sfm/sfmA.pdf,00CCFF,

SFMA Ceres,GTT_F,SFMA,Germagnano-Ceres, ,2,http://www.mtm.torino.it/sfm/sfmA.pdf,00CCFF,

SFMB, FS,SFMB,Cavallermaggiore-Bra-Alba, ,2,http://www.mtm.torino.it/sfm/sfmB.pdf,FF0000,

SFMB Bus,FS,SFMB,Bus sostitutivi linea Cavallermaggiore-Bra-Alba, ,3,http://www.mtm.torino.it/sfm/sfmB.pdf,FF0000,
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Main GTFS relationships
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Mapping into SQL Database

» Open source project
‘onebusaway’

» Provides Java-based library for
reading, writing, and
transforming public transit data
in the GTFS format, including
database support

&onebusaway

Tools for improving the usability of public transit

_l gtfs_agencies ¥
id V ARCHAR (50}
fareUnl V ARCHAR (255)

] gtfs_fare_rules v

gidINT(11)

] gtfs_fare_attributes ¥

ageneyld VARCHAR(50)

© from Stop_id VARCHAR(255)
© tostep_agencyld VARCHAR(S0)
© toStop_id VARCHAR(258)

timezone VARCHAR(255)
vehideType TNT(11)
wheelchairoarding INT(11)

disTraveled DOUBLE
Izt DOUBLE
lon DOUBLE

 fare_agencyld VARCHAR(S0) id VARCHAR (255)
| VARCHAR(SS) | 1  fore_id VARCHAR(255) price FLOAT
name VARCHAR(255) | | © reute_agencyld VARGHAR(SD) |- — ~ _°=_| > curencyType VARGHAR(255)
phone VAR CHAR(255) 1 | O route_id VARCHAR(255) paym entiiethod INT(11)
timezone VARCHAR (255) ! ot . ! originld VARGHAR (255) ransfers INT(11)
 VARCHAR(z5S) ! agencyd VARCHAR(SD) ! - TN

| o vaRCHARSS) [or ! jestinationld VARGHAR(255) transferDuration INT(11)
I descrption LONGTEXT containsId VARCH AR(255) ‘JourneyDuration INT (11)
—J gtfs_feed_info \/ | shorthlame V ARCHAR (255)
GdINT(1) L2 10 ongame vercHar@ss) |t — -
publisherNam e VARCHAR(255) type INT(L1) }
publisherlrl VARCHAR(255) url VARCHAR (255) |
lang VARCHAR(255) color Y ARCHAR(255) [ | }
startDate VARCHAR (3) textColor VARCHAR(255) [
endDate VARCHAR(S)  agency VARCHAR (D) } |
version VARCHAR(255) } } ) otts_transters v
U SINTC)
} } 1= | © from Stop_agencyld VARGHAR(50)
|  frem Stop_id VARGHAR(255)
] gtfs_frequencies ¥ = } © from Route_agencyld VARCHAR(50)
gid INT(11) agencyld VARCHAR(S0) | - © from Route_id VARCHAR(255)
 tin_agencyld VARCHAR(SD) vaRcARESS) ! | framTrip_sencyld
> trip_id VARCHAR(255) © route_agencyld VARCHAR(SD) © from Trip_id VARGHAR(255)
startTime INT(11)  route 1d VARGHAR(ZSS) ot  toStop_agencyld VARCHAR(S0)
endTime INT(11) seniceld_spmartd : 171 tostop 1 VARGHAR(a5S)
exactTimes INT(11) senviceld_id VARGHAR(Z55) } © toRoute_agencyld VARCHAR(50)
headwaySecs INT(11) 01 |, chapetd_agencyid VARGHAR (50) I © toRoutz 1d VARCHAR(255)
labelonly INTGLY) shapeld i VARCHAR(255) } 17| ©eTrip_sgencyld VARCHAR(50)
) ot calencar_chtes v ripShortilam ¢ VARCHAR(255) f,‘,,,,} © taTip Id VARQHAR(255)
wenmy riteadsign VARCHAR(255) rensferType INT (L)
VRO E®) routeShortame VARCHAR(255) minTransferTim e INT (1)
directionld VARCHAR(255) N .
exeptonTipe 1T blockid VARCHAR(255) ' | '
serviceld_agencyld VARCHAR(S) wheelchairhccessble INT(12) |
seniceld_id VARCHAR{255) |
1

] gtfs_calendars v R I
oid INT(11) . !
monday INT(11) :;::j:m e T }
fuesday INT(11) 4 stop_agencyld VARCHAR(SD) |
wednesday INT (11) © stop_id VARGH AR(255) 0.1]
thursday INT(11)  trp_agencyId V ARCHAR (50} !
fiday INT(11) & trip_id VARCHAR (255) ] gtts stops T
seurday INT(3) stopSequence INT (1) SSEnHS VIRCHAR(D)
sunday INT(L1) e INT(LD) L .-__I id VARCHAR(255)
startDate VARCHAR(S) departureTime BT | e code VARCHAR (255)
endDate VARCHAR(E) Smepoint NT(11) name VARCHAR(255)
seniceld_sgencyld VARCHAR(50) stoptHeadsion VARGHAR(255) desarption VARCHAR(255)
sericeldid VARCHAR(255) fouteShor Hame VARCHAR(255) recion VREIARGSS)

12t DOUBLE
pickupType INT(11) 0.1 0.1
5 GropOffType INT(11) onDouRE
gtfs_pathways hd zomeld VARCHAR(255)

sgencyt3 VARCHAR(SD) shapeDistT raveled DOUBLE i "] gifs_shape_points ¥
0V ARCHAR(255) L locationType INT(11) emTen

4 from Stop_agencyld VARCHAR (50) 0.1 | parentStaton VARGHAR(2SS) sequence INT(11)

traversaTime INT(11)
wheelchrTraversafTime INT(11)

platformCode VARCHAR(255)

Tecniche di programmazione A.A.2014/2015

shapeld_sgencyld VARGHAR(50)
shapeld_id VARCHAR(255)
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Importing into SQL

» Command-line tool

Reads a set of CSV files and populates a SQL database

CSV files in current directory: .
Database identified by JDBC URL

java -classpath onebusaway-gtfs-hibernate-cli-
1.3.3.jar;mysgl-connector-java-5.1.15-bin. jar
org.onebusaway.gtfs.GtfsDatabaselLoaderMain
--driverClass=com.mysql. jdbc.Driver
--url=jdbc:mysql://localhost/GTFS sfm torino it
--username=root --password=root

Tecniche di programmazione A.A.2014/2015


http://developer.onebusaway.org/modules/onebusaway-gtfs-modules/current/onebusaway-gtfs-hibernate-cli.html
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Resources

» https://developers.google.com/transit/

» https://github.com/OneBusAway/onebusaway-gtfs-modules/wiki
» CSV format: http://tools.ietf.org/html/rfc4180

» The story: http://beyondtransparency.org/chapters/part-
2/pioneering-open-data-standards-the-gtfs-story/
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Licenza duso @G)@@

» Queste diapositive sono distribuite con licenza Creative Commons

“Attribuzione - Non commerciale - Condividi allo stesso modo (CC
BY-NC-SA)”

» Sei libero:
di riprodurre, distribuire, comunicare al pubblico, esporre in pubblico,
rappresentare, eseguire e recitare quest'opera
di modificare quest'opera
» Alle seguenti condizioni:

Attribuzione — Devi attribuire la paternita dell'opera agli autori origin:@
e in modo tale da non suggerire che essi avallino te o il modo in cui tu

usi l'opera.

Non commerciale — Non puoi usare quest'opera per fini commerciali.@

Condividi allo stesso modo — Se alteri o trasformi quest'opera, o se la
usi per crearne un'altra, puoi distribuire I'opera risultante solo con una
licenza identica o equivalente a questa.
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