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Sutou Kouhei
A president/Ruby committer

The president of ClearCode Inc.
273 —KOE

Silver Sponsors
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‘ ClearCode
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ClearCode Inc.
https:/Awww.clear-code.com/
Free software is important in ClearCode. We develop/support software

with our free software development experiences. We feed back our
business experiences to free software.
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Sutou Kouhei
The 3rd Apache Arrow PMC chair

v PMC: Project Management Committee

Apache Arrow® T 0¥ =0 NEBZEEBRLNDIRBRR

v #2 commits (o= rsom
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Sutou Kouhei
The pioneer in Ruby and ADBC

v/ A Ruby committer

v/ Maintain some standard libraries/default gems
BESATSU—ENF I+ hgenD AT FU2ELTVS

v/ The author of Red ADBC

v The official ADBC library for Ruby
AR DRubyFDADBCS 1 TS 1) —

v/ ADBC is developed by Arrow project

ADBC(ZApache Arrow 0¥z 2 MHOAEL TS
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Sutou Kouhei
The founder of Red Data Tools

v Provides data processing tools for Ruby
RubyAADF—HIBY — )V TS 70TV T~
https://red-data-tools.github.io/

ja/

v Policies
K S—
v 5. Ignore criticism from outsiders

BINED S DI (IS LT
Ignore "I use XXX for it instead of Ruby because..."

v 6. Fun!
ZL<PB5 !
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https://red-data-tools.github.io/ja/
https://red-data-tools.github.io/

Lo

Let's use Ruby to
extract and load
kygge datal

HESICHRubyZEH S !
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Embulk?

v/ Bulk data loader implemented with Java

JavaCEESNZNIVOTF—H0—5F—

v JRuby supported!

JRubyHFiv— k!
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"Embulk v0.11 is comir;gasoon“
[Embulk v0.11 HFEBEHELLE 1

https://www.embulk.org/articles/2023/64/13/embulk-v@.11-1is-coming-soon.html

we plan to gradually shrink our
support on (J)Ruby

Embulk @ (J)Ruby BHR— KSR ~LICHE/NL TO<EHETT,
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Another aygroach: ADBC
AlDP —3F : ADBC

v Arrow Database Connectivity
v A single API for accessing many DBs
BRBICF I ERT BTcHDHEAPI

v Like Active Record/Sequel in Ruby
Ruby TS A [FActive RecordtSequelH7zLVEH D
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ADBC : Features
ADBC : 458

v/ Cross-language
ZEEBMIG

v Active Record needs adapters impl-ed in Ruby
Active RecordT(dRuby TP HF TH—ZERE LTV WLFEW

v/ ADBC can use adapters impl-ed in other langs
ADBC TIAMDSHETEESNLEP I TH—BEXS

v Optimized for large columnar data
KEFIERT — % [CHRE(L
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Large column-oriented data
AEBIPERT — 2

v Large: >= 1M records with 1T column
REFE NS LES5100R LI —REULE

v Column-oriented colums Colum- | Rou- Columns
5)igM@ oriented | 3 p ¢
NoEman

Ellv v ]

(8] v Vv V]

Column Value management unit  Row

Column Fast access unit Row
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Optimized for large columnar data
AEBFEET— S ICREL

v Apache Arrow data format:

Minimize data interchange cost!
Apache ArrowT—5 74— v b I FT—OXPITZA YD >E v !

v Partitioned result sets:

Fast data extract _ “,

#Rty NOHE  BEET—SEAAy  eache ArrwT 4oy Big
v/ Bulk insert: ncns s BNE

F a S t d a t a 1 O a d db tech showcase o%%gé%

SIVOA Y= ERET—SBEAG
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How fast is ADBC? o’
ADBCIFEZ DK SLEL\D ?

v 1 integer column
BEEHS LDEF

v/ SELECT * FROM x

v Lower is faster
ELF RN
v About 2x faster

with 10M records ol — .
100075 L' 3— R T2&(F L3R N recores

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Architecture !
P—FT7I0Fv—

v Single API
BUCAPITER D
v Driver per

protocol
ZOokbZlc

NSAN—ZRE EE..- \
7 Arrow Data ] [ LolIe )g
v/ API returns ...

POSTGRES
Arrow data
VAR ZIFArrons—4

DATABASE

Ruby + ADBC - A single API between Ruby and DBs

Powered by Rabbit 3.0.2
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API

v C API
v Bindings: GLib, Python, R, Ruby

v Go API
v Java API
v Rust API (WIP)

See also: https://arrow.apache.org/adbc/0.3.0/format/specification.html

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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C API

v AdbcDatabase: It holds state shared by
multiple connections
BHOEREERE

v AdbcConnection: It's a single, logical
connection to a database
1DDEREER

v AdbcStatement: It holds state related

to query execution
J1I)—DERITEERE

See also: https://arrow.apache.org/adbc/0.3.0/cpp/api/adbc.html

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Ruby API: Extract

require "adbc"
options = {
driver: "adbc_driver_postgresql”,
uri: "postgresql://127.9.0.1:5432/db",

ADBC: :Database.open(**options) do |database|
database.connect do |connection
connection.open_statement do |statement|
query = "SELECT * FROM data
table, = statement.query(query)
p table
end
end
end

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Ruby API: Load

require "adbc"
options = {
driver: "adbc_driver_postgresql”,
uri: "postgresql://127.9.0.1:5432/db",

ADBC: :Database.open(**options) do |database|
database.connect do |connection
connection.open_statement do |statement|
input = Arrow::Table.load("in.arrow")
statement.ingest("table", input)
£ ...
end
end
end

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Ruby API - Active Record

WIP

https://github.com/red-data-tools/activerecord-adbc-adapter

SO U e neeu o iﬂuuvc oTIver > oo

single APT between Ruby and DBs

Powered

by Rabbit 3.0.2


https://github.com/red-data-tools/activerecord-adbc-adapter

Available drivers

(.(\‘{Z\ﬂr’?f‘vf e

RIACTEER RS A4 /N\—
DB Status
DuckDB Beta
Flight SQL Beta
PostgreSQL Experimental
SQLite Beta
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How to implement a driver
RSAN—DERERZk
v Choose C, C++ or Go

v See the following implementations:
v C: https://github.com/apache/arrow-adbc/tree/main/c/driver/sqlite

v/ C++: https://github.com/apache/arrow-adbc/tree/main/c/driver/
postgresqt

v Go (GO API): https://github.com/apache/arrow-adbc/tree/main/go/
adbc/driver/flightsd®

v Go (C API): https://github.com/apache/arrow-adbc/blob/main/go/
adbc/pkg/flightsql7orTver—o0

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Current ADBC !
BB AR DADBC

v/ 1 integer column

Approach
BH{ENS LIDFED o] o S0

== ADBC (libpg)

v/ SELECT * FROM x

v Lower is faster
BEVLEZ RV
v libpqg driver

j.S S-l.OW fOr nOW- . - 100K m 10M
REFBERTIEibgp K54 /X—(FBLN- freeeres

Elapsed time (sec)
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Flight SQL?

SQL
on
Apache Arrow Flight

Apache Arrow Flight®D ETSQZEEZDKXDICLTED
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Apache Arrow Flight?

v Arrow format based fast RPC framework
ArrowZ #—< v N&EFE>IEEERPCTI L—LD—2

v Minimum data interchange cost!
T—OZMIRA D> BRI

v Parallel transfers Apache Arrow Flight

i JlETES EvIF—SABRT—SEETV—LT—D

AEIHT

. #HARtt o F7I—-N
Vv Stream processing e o

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Slrgple usage ’
BEEEWA

Simple Client-Server Execution Flow

GetFlightinfo
EEE——

Flightinfo
DoGet

FlightData

O OO00
B —

https://arrow.apache.org/img/20191014_f1light_simple.png
Apau.: STy mtion

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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GetFlightInfo !

\/ C 1 i e n t 9 S e r‘ V e r- Simple CIient-St-arver Execution Flow
DSA4P Y h=>H—N— GetFlightinfo
Flightinfo
v Server returns cuenr | Doet
how to get data
ﬂ—N—H?jkwﬁﬁﬁi%ﬁ? O- 0000

v/ FlightInfo: How to get data

FlightInfo: F—%DWGHE

Vv Metadata: Schema, # of records,
AHF—% : RF—7 « AL I— R#---

v 1+ Endpoints: Data may be distributed!
BHIY KAV N F— 5 BEHrRICHBLTLE DS LR |

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2



C ClearCode

DoGet !

Simple Client-Server Execution Flow

v/ Client—=>Server GetFightinfo
DSAP D h=>H—N— Flightinfo
v Server returns data S ——
Y—N—RBF -5 %&ERT O~ Oooo
J- 0000

v/ Data: Record batch stream
F—& VD= RKNYFDRRN)—A

v Called as FlightData in protocol
70 M2V TEFlightDatar IFA CLVB

v Record batch: 0+ records
LIO—RKNyF AL EDLI—RDEFY

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Apache Arrow Flight SQL ’

Client Server

GetFlightinfo(CommandStatementQuery: SQL)

>
L Flightinfo{..., Ticket, ...}
DoGet(Ticket)
query results as Apache Arrow data
Client Server

https://arrow.apache.org/blog/2022/62/16/introducing-arrow-flight-sql/

ApAllic LILTTIST U T YV ZUTUTZUZ) TTIT APallic ouTLwalrc T uuruat Lunt
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Current ADBC !
BB AR DADBC

v/ 1 integer column

Approach
BH{ENS LIDFED o] o S0

== ADBC (libpg)

v/ SELECT * FROM x

v Lower is faster
BEVLEZ RV
v libpqg driver

j.S S-l.OW fOr nOW- . - 100K m 10M
REFBERTIEibgp K54 /X—(FBLN- freeeres

Elapsed time (sec)
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But can PosﬁgreSQL talk Fll% t SQL7’

THPostgreSQLIFFLight SQLZE L » X1

Flight SQL adapter

httpsi7/github.c /p h/ fl ight-sql-postgresql



https://github.com/apache/arrow-flight-sql-postgresql

Architecture

Client PG(master) PG(Flight SQL main) PG(Flight SQL server) PG(Flight SQL executor)

Spawn

Spawn

Connect with Flight SQL protocol

Allocate an executor for this session

Spawn

Send a query.

Pass the given query via shared memory
————

Run the given query with SP
onvert a result to Apache Arrow dat

Pass the result via shared memory

Retun the result with Flight SQL protocol

Client PG(master) PG(Flight SQL main) PG(Flight SQL server) PG(Flight SQL executor)

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Wra?g&)up

v We can use Ruby to extract and load
-l.ar%e data b ADBCI (in a few years...)

ADBC7ZE DZRubyTj(zT HERmHESTEDL! (J&L\’DBILO o0 )

v PostgreSQL'11 be Flight SQL ready soon!

g< (LPostgreSQL‘CFllght SQULZEFEZADIDICED K !

v We can use ADBC via Active Record soon
F <'|CActive RecordiRB TADB(EEZ D LS ICHFD L !

Ruby + ADBC - A single API between Ruby and DBs Powered by Rabbit 3.0.2
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Join us!
— AL LS |

v/ Red Data Tools: A project that provides

data Proce551ng tools for Ruby
Red Data Tools : RubyAADF =4 MNIBY —)VZR#HTSHTO0T I b

https://red-data-tools.github.io/
mmmmn—m]a/

v You can implement something with us! implement something with us!
—HBICTRICHIER ST !

https://gitter.im/red-data-tools/en
I i i i
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https://red-data-tools.github.io/
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Ruby +

CClearCode

Sé;onsor us?
SEBH LI ?

v Provide XX% work time to your employee

to work on Red Data Tools
EIRBERIDXX%Z Red Data ToolsDIFEETE=RILDICT S

v Emflo a full-time Red Data Tools developer
54 LADRed Data ToolsBFBZEEMRAT S

v Pag Red Data Tools contlnuously
Red Data ToolsICHftd(ICEEZIRMT D
Red Data ToolsDENHNBETRHEZERL TEETD

v 0r contact me!
|l 7T!

]
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