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https://duckdb.org/
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DuckDBICDWT

DuckDB as the hub of data ingestions and transformation

@ Data transformation
Programming
<5 languages

Data sources

Optional persistence

DuckDB as the hub of data ingestions and transformation

Needham, M., Hunger, M., Simons, M. (2024). DuckDB in Action. Manning Publications.
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s BET—HYZT VY EVWWRUICIRZASY—I
o HHAAHTIDB, SQLiteDOLAPIREEDNZZEHH D
= OLAP: Online Analytical Processing (ﬁ%ﬁ*ﬁ?\—g/\ﬂ‘ﬁmﬁ)
= 535 EIDB (ColumnarDB) TdH B — & DEMERIZEDIE L
o HL/}’-U iﬂbi?‘ﬂb&?ﬁ?‘—?b\ﬂ%f:&)
e GIST—7% (GeoJSON. Shapefile. etc) HFTAIAHTHEZLHCISSEREL TES
s NHRET—Y ZRSRICBEE
o MARAATET —H ZSQLTAUE (Xl - BY) TES
» BESQLIXIFIFTRN—FENh TS
o dbtdlt&EfHATHOE THES EETL (Extract, Transform, Load) RIEHMENL S

= DuckDBEATHETLHNAR C LI TESZD., EFFROBEYPZERI—I/ILZEIET
Bi=HICES
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https://www.getdbt.com/
https://dlthub.com/

DuckDBD1 >V A M—])L

https://duckdb.org/docs/installation

e Windows:winget install DuckDB.cli
» WSLDZEIELinuxDFIEZES

e macOS:brew install duckdb
= Homebrew Z1 YA M—JLULTHSELT

e Linux: https://github.com/duckdb/duckdb/releases/download/v1.1.0/duckdb_cli-linux-
amdo64.zip

= YOVO—RUTHETEDN\AFUZ[ES
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Kepler.glic DU

@ kepler.gl USER GUIDE DOCUMENTATION

Make an impact with your location data

Kepler.gl is a powerful open source geospatial analysis
tool for large-scale data sets.

GET STARTED ¢ GITHUB

https://kepler.gl

GITHUB

SUPPORT POLICY
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GTFS?’&@"?‘/D—I\“@“%

o FE)NZDGTFSESY o> O—R

curl -L -o ToeiBus-GTFS.zip https://api-public.odpt.org/api/v4/files/Toei/data/ToeiBus-GTFS.zip
A\ A\Y - 7J N

o ¥ YO— R UGTFSZ R
unzip ToeiBus-GTFS.zip

e GTFSO 7 7 A LB &EZBkH TH B

# ls -1

ToeiBus-GTFS.zip

agency.txt: E{ITSIER
agency_ jp.txt
attributions.txt
calendar.txt: E{THIER
calendar dates.txt: E{THMIER
fare attributes.txt: EBEEFR
fare rules.txt: BE&/—ILIEH
feed info.txt: 7+« —NIEH
office jp.txt

routes.txt: HIRIEHR
shapes.txt: FSRIZIKIEER

stop times.txt: KFXIFKIEIR
stops.txt: EEFTIER
translations.txt

trips.txt: {EBER
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GTFS%ZDuckDBICEHAAD

e DuckDB%ZfC&E)9 %

$ duckdb ViewGTFS.duckdb

v1.0.0 1£98600c2c
Enter ".help" for usage hints.
D

e Spartial Spartial Extensionz B®1IC 9 % (2[0] B LUEEIXLOAD spatial DA TIEZ S)

INSTALL spatial;
LOAD spatial;

e stops.txt. shapes.txt,tripstxtZB#EJ T U, FDHEREZT—TIL & UTRE

-- stops.csvZstopsT—IICRET S

CREATE OR REPLACE TABLE stops AS SELECT * FROM read csv( 'stops.txt');
CREATE OR REPLACE TABLE shapes AS SELECT * FROM read csv( 'shapes.txt');
CREATE OR REPLACE TABLE trips AS SELECT * FROM read csv( 'trips.txt');

e EEUTcT —TJ I ZHERLTHD

SELECT * FROM stops LIMIT 5;
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Running query in 'duckdb'

stop_id stop_code stop_name stop_desc stop_lat stop_lon zone_id st
0001- None =87 None 35.653697 139.726017 0001-01 ht
01 —w JHl LC
0001- None =87 None 35.654095 139.726541 0001-02 ht
02 —wJHl LC
0003- None BPREE  None 35.744787 139.843847 0003-01 ht
01 ] LC
0003- None BPREE  None 35.745259 139.844403 0003-02 ht
02 [ LC
0003- None BPREE  None 35.743838 139.84335 0003-03 ht
03 | LC
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https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=1
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=1
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=1
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=1
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3
https://tobus.jp/blsys/navi?LCD=&VCD=cresultrsi&ECD=aprslt&slst=3

Bl 4%: stop_times.txt D XTIty

e FREFAF Y BEIMERRICELTNIERILKIED . stop_times.txt7Z [F Bl H125:00:00
HREDHNMZEBAERIEAENHEIE UtimeB! TFHAIADH D E U TERKIT 2D T,
Schema (Columns) ¥BEY %

CREATE OR REPLACE TABLE stop times AS SELECT * FROM read csv(
'stop _times.txt',
header=true,
columns={
"trip id': 'VARCHAR',
'arrival time': 'VARCHAR',
'departure time': 'VARCHAR',
'stop_id': 'VARCHAR',
'stop_sequence': 'INTEGER',
'stop headsign': 'VARCHAR',
'pickup type': 'UTINYINT',
'drop off type': 'UTINYINT',
'shape dist traveled': 'DOUBLE',
'"timepoint': 'UTINYINT'
})i
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P E: GTFSZDuckDBICE 2T B

HEZD T, GTFSZ4Y V> O— K U TTDuckDBICO— K9 BbashX 7 U T hEZEW:

# Usage: bash GTFS2DuckDB.sh GTFS_ URL
# bash GTFS2DuckDB.sh https://api-public.odpt.org/api/v4/files/Toei/data/ToeiBus-GTFS.zip

TITLE=$1
GTFS_ URL=$2

GTFS_FILE=${GTFS_URL##*/}

# GTFS7 7 I)LZz% o>O—R
echo "Download: $GTFS FILE"
curl -L -o S$STITLE.zip $GTFS_URL

echo "Import: S$GTFS FILE to S$TITLE.duckdb"
for basename in “unzip -Z1 $TITLE.zip ; do
filename=${basename%. *}
echo "${filename} to DuckDB"
# stop_timesDHARAF—VHEHIENKKTZ2DT, FETRAF—IEHEZET (arrival time, departure timehH‘25:00:00D K

if [ $filename = "stop times" ]; then
unzip -p $TITLE.zip $basename | duckdb STITLE.duckdb -c "CREATE OR REPLACE TABLE ${filename} AS SELE(
else
unzip -p $TITLE.zip $basename | duckdb STITLE.duckdb -c "CREATE OR REPLACE TABLE ${filename} AS SELE(
fi
done

GTFSOURLZIEE LS. ¥ > 00— K L TDuckDBICFRAIAATIRET %
(e.g. /ToeiBus-GTFS.zip Z#EXE L /= 5. ToeiBus-GTFS.duckdb& UTREFEY )

bash GTFS2DuckDB.sh https://api-public.odpt.org/api/v4/files/Toei/data/ToeiBus-GTFS.zip
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sql
-— stopsZCSVCHANT S
COPY (
SELECT * FROM stops
) TO 'ToeiBus-GTFS stops.csv' WITH (FORMAT CSV, HEADER);

oo
oe

oo
oo

sql
-- shapesh SE{THARIKZGeoTSON: :Linestring THAIT %
COPY (
SELECT * FROM trips
LEFT JOIN (
SELECT
shape id,
{
"type": 'LineString',
"coordinates": list([shape pt lon,shape pt lat])
}::JSON AS "geometry"
FROM shapes GROUP BY shape id
) AS shapes ON trips.shape id = shapes.shape id
) TO 'ToeiBus-GTFS trips.csv' WITH (FORMAT CSV, HEADER);
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https://kepler.gl/demoz FWT. HE 117z ToeiBus-GTFS_stops.csv & ToeiBus-
GTFS_trips.csv ZD&DY 5

Add Data To Map

Load Files

Upload CSV, Json, GeoJSON, Arrow or saved map Json. Read more about supported file formats.

Drag & Drop Your File(s) Here

browse your files

ith no server backend. Data lives only on your machine/browser. No information or map data is
sent to any server
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Hatoyama

OKEGAWA
Kawajima

AGEQ

SAKADO

Moroyama

+ Add Data

ToeiBus-GTFS_stops.csv >

ToeiBus-GTFS_trips.csv >

+ Add Layer

Layers

stop

Hinode

ToeiBus-GTFS_trips
AKIRUNO!

normal

HACHIOJI

normal

SAGCAMIHARA

Aikawa

Kiyokawa

TSURUGASHIMA
KAWAGOE

HIDAKA

FUJIMINO,
SAYAMA FUJIMI

IRUMA SHIKI

Miyoshi

TOKOROZAWA

HIGASHIMURAYAMA

A HIGASHIKURUME

NISHITOKYO

TACHIKAWA KODAIRA

KOKUBUNJI MUSASHINO

AKISHIMA

MITAKA
FUCHU CHOFU

TAMA INAGI
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MATSUDO alliie

KAMAGAYA

YACHIYO
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ICHIHARA
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gMupLibre
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+ Add Data

ToeiBus-GTFS_stops.csv >

ToeiBus-GTFS_trips.csv >

Layers + Add Layer

stop

ToeiBus-GTFS_trips

normal

normal

0832-02
stop_code
stop_name FEs&BAETH
stop_desc

zone_id 0832-02

gMupLibre




ORI

o stops (1) ZHI LTS, DuckDBZEEDLI I[CZFDEELGTFSICEEND
stops.txtZ Kepler.gl CRRCEDD Tl -+ - 72 7?

s FOED |
o I3 DuckDBZEFES/=? ?
s JoEDBRIRIED S FEITIED 6

" e.g. EHBDGIANSHERImMBARICEET 2EEMZE I % =SQLIITEIFIL
OK (ST Buffer& ST _ContainsZ={#ES)
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ERRAFEELHAGOETHS

o o-StatietHIBIEHR VAT AN SEBFAEDHERZIIS I %

» GISMIBULYP T WL ST anicT—I NS h T\
e HREMNE XN DM5339D5K AW 2 1ShapeT —F 2T O VA—KT 3

1 RX w22 BHEER: https://www.e-stat.go.jp/pdf/gis/primary_mesh_jouhou.pdf
e ¥UVO—RUTET77AILZBEEL. DuckDBICEEAHALD

$ unzip QDDSWQ5339.zip

$ duckdb ViewGTFS.duckdb

v1.0.0 1£98600c2c

Enter ".help" for usage hints.

D load spatial;

D CREATE OR REPLACE TABLE mesh 5th AS SELECT * FROM ST Read( 'MESH05339.shp');
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EHRADNES XN DME339D5 X Ay ¥ 1 HBRFAEEE T —7Y%=F oV O—K9 3%

SOVAO—RKUTELT 7ML EREL. XFI— K%ZCP932(ShiftJIS)Hh S UTF-8
ICZT S (LA THRAEDNLGEZIN, BAELBLKTSESEWLWDTERYT %)

$ unzip -p tblT00114205339.zip | iconv -c -f cp932 -t utf-8 > tblT00114205339 utf8.txt

Z¥HaL fc T —% % DuckDBICET A A

$ duckdb ViewGTFS.duckdb

v1.0.0 1£98600c2c

Enter ".help" for usage hints.

D load spatial;

-—- 2fTOREARBAYY—HNLI—RELTEFEFNTVLSDARICLARL

D CREATE OR REPLACE TABLE census AS SELECT * FROM read csv('tblT00114205339 utf8.txt', header = true);

Xvwy3 d—RK%ZJOINUTGeoJSON: R TV & UTIRET %

-— Xy Y RBAOIRT001142001 AT AILFREEINTVNSEZO T, Ay Y1 1—RORY T & AD%ZJOINL TGeoTsonE UTRET 5
D COPY (

SELECT mesh 5th.KEY CODE, census.T001142001 AS population, geom FROM mesh 5th

LEFT JOIN census ON mesh 5th.KEY CODE = census.KEY CODE
) TO 'census.geojson' WITH (FORMAT GDAL, DRIVER 'GeoJSON', LAYER CREATION OPTIONS 'WRITE BBOX=YES');
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https://opentripplanner.org/
https://www.graphhopper.com/
https://valhalla.readthedocs.io/
https://x.com/takoyaki3333333
https://github.com/takoyaki-3/odpt-challenge2024-jre-otp-docker
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Appendix: Y —JL « H—E BN

o DuckDB: A—AJLOLAPIRIR, GIST—F A 2. SROT—FWBICKITZT 777 MIINEERSTS

o Kepler.gl: Uberh FFE U fcWebGLZ & o fo R G HIIBIE TR AJ R LIRIE

o OpenTripPlanner: A=Y —XDRFEEERIT VIV, GTFSZFHAAA TRERERNTE S

o Valhalla: Mapzen B U CBRBEIRRI Y VY, OSMDT—4 ZfF > TRIEFRRTE S

o GraphHopper: B H 2BHEIERI VIV, GTFSZHMAATRIEERNTE S

o gtfs-realtime-bindings: GTFS-RTZIXRSKICHES ZA T Z U, INMNT 77T MEERS (FERWVWIEWH BT E)

e Visual Studio Code: Microsofth\FA%E U 7 ERE /R IDE. Python P SQLOBEFICEFEZ D, BET 777 NIT«4 %9 (IT7 4 YEEDIKRE)
o Jupyter Lab: PythonD 1 > ¥ TV 7« TRHARRE. T —IoMICiEL<EDLN 3

e Quarto: Markdown TR U/ RF 2 X M &, PDFYHTML, docxiCHE I TE B, WEBTPandocZ R, DL Y HQuartoB, TeXDHF
RiFb>cohH Ly - -

e UV:RUStTEREINTZ. Python/\y o —I BB X T Lo RiivenvIRIBEBEICEHIG U D Tpipenvh STED X fo (BiLockitiEh)
e Polars:Rust CRESINEEERT—Y 7L —LZ1 7> Y, PythonDPandas& N H S

e GeoPandas: PandasDILsR T, GIST—F Z/KScbDZ1 T >

o deck.gl: UberH’FA% U 7cWebGL%Z i > fo &R AR #IBIEHR OIRL > 7 = U, Python Binding® 8% %

e Pandas:PythonDT7—% 7L —LZ4 77V, EFH.

e Dusk: Python DD ELIES 1 7Y, Pandas CREBZEWNWTULEWT —INAKETETAETERWIFEOKME

o dbt:ETLY —JL. SQLTT — ¥ EM%Z LR TE S

o dlt: Dataload Tool, T—% O— R ZEEIT BHDY—IL

o Apache Superset: AirbnbHDFEF U 72BIY —J)L. OSSDBIY —)LDF TIXGIST —% DIF WA HHEBRHEER
e Forsquare Studio: Kepler.glD S AE R

o Databricks: Apache SparkZ N—XRIC UTc 7 T RBIT—5 B#E T — 5 D ERE, DuckDBTEIE U ENHB Lo/ b5 55 ICRITIRE %=
(B SRHLIEADVWWNT—REHD)
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https://duckdb.org/
https://kepler.gl/
https://opentripplanner.org/
https://github.com/valhalla/valhalla
https://www.graphhopper.com/
https://github.com/MobilityData/gtfs-realtime-bindings
https://code.visualstudio.com/
https://jupyter.org/
https://quarto.org/
https://github.com/astral-sh/uv
https://pola.rs/
https://geopandas.org/
https://deck.gl/
https://pandas.pydata.org/
https://dask.org/
https://www.getdbt.com/
https://dlthub.com/
https://superset.apache.org/
https://studio.foursquare.com/
https://databricks.com/

