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Sutou Kouhei
The pioneer in Ruby and Arrow

v/ A Ruby committer

v/ Maintain some standard libraries/default gems
BESATS—UDTFI7FI hgemD AV FF U R%E LTS

v The author of Red Arrow

v Red Arrow:
v/ The official Apache Arrow library for Ruby

NINDRubyFADApache ArrowS 4 7351)—
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Why do I work on Red Arrow? ’
TtfRed ArrowDBaFEZ L TL\B D

v To use Rub¥ for data processing too!
T — B THRubyZELZLY !

v At least a part of data processing
F—HNBOLBWLEDT BRI TH

v Data processing is an important task
TF—HNEBRIREDERFTIRIDID

v # of Rubyists will be increased by this
T — IR (CRubyZfEZ D K D IC75D LRubyistHiBZ B (379"
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Current situation
Negative spiral
%IEFEOJZ/\»( SV

Small community |——b| Few developers
Few useful tools

How to break the negative gpiral?
ESP>TTDEDANASIVEFIFETS 1
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Expand useful tools
with few developers

C ClearCode

J

DAHTEANTY—-IEBPEAREVVWAL »EN?

Negative spiral

Few developers ]—PI Few useful tools
Small community

Positive spiral

4
More developers l——b[ More useful tools
Larger community More users
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But how?
THESPoT?

Apache Arrow
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Apache Arrow
V' Cross-language dev Elatform for data
BHEBHICDT—SRADEETSY N T+—A

v Ruby community doesn't need to dev everything
RubyD T a=F 4 —NINRTERELELS THLL

v We can share common implementations
HBOREESHEBA THECES
v Today's highlighted features
$BizE T ke
v Fast data processing (m&s—smm)
v Fast data interchange (m&7—#s%im)
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Negative spiral

Few developers Few useful tools
Small community Few users

More developers More useful tools

More users

Larger community
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Goal of this talk /
cDOM—=2D3T—-IV

v You want to use Ruby

for some data processings
W< DD DT — B TRuby ZELVE<E D

v Especially, you want to implement a BI tool
BICBIY—VEEU I < 753

v You join Red Data Tools project

Red Data ToolsZ7O¥ & NTESHT D

V’Itlgrovides data processing tools for Ruby
RubyRIDF— & BB — V&Rt T 370V T U h
https://red-data-tools.github.io/

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2


https://red-data-tools.github.io/

(‘F\Qm's:"‘:mdﬂ

/

Fast data processing
BT — 5 0B

v/ Ruby is slow to process data
Ruby TF—4 ZIET B LELD

v Resolve in external process: @sivowzcms)
Use case: Web app, batch process for Web app

v Use fast data processing module (e.g.: DB)
DBENENF—FIBEY 1 — V&S

v Resolve in the same process: (vowzmcms)

Use cases: IRB, batch process for Web app

v Implement core features in other fast lang
thOENEBTI P DlEEE R
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External process

A70ER
v Popular case o e -
in current Ruby usage e
SDRUbYDFEONATRE KL< HDT— —
v/ Small response: No problem =~ = o= -

VRV ZABNS WS E [ E-EEWN
V' Large response:
VRN ZABARENES !

v Sending/receiving response are slow
L RIKY XDIELE - SEWENEL
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Sending/ rece1v1n% response
VAR ZADE

v Serialize/deserialize = [ =
are slow N T
YUPSAX - FYUPSAZDEY 0 L=

v How to s&)eed them up?
P> TERETHIER LD
v Apache Arrow format

v Serialize/deserialize cost = 0
JYPSARZ - FUYPSA XA MYIEEFO
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Fast data p|

(.(\ earCode

Why Apache Arrow format is fast
Apache Arrow? #—< v MEEH=EL\DH

Apache ArrowZ #—<v b (&
BEHEREVLDH

AREIH T
#HAsHtoUrPI—K

db tech showcase ONLINE 2020
2020-12-08

https://slide.rabbit-shocker.org/authors/kou/db-tech-showcase-online-2020/

rocessing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Apache Arrow Flight SQL -/

\/gRRPC based protocol L mepn
GRPCX—ZDTO kD
v NOTE: Other network libraries

such as UCX can be used
UXRZHDR Y RD—254TSU—HEZS

aaaaaaaaaaaaaaaaaaa

v Specialized to Apache Arrow format
Apache Arrow” #—< v M THHE

v/ Serialize/deserialize cost = 0
JYPSAZ + FUYPSAZXIRMREEF0
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Red Arrow Flight SQL

rCode

require "arrow-flight-sql”
location = "grpc://server:2929"
client = ArrowFlight::Client.new(location)
sql_client = ArrowFlightSQL::Client.new(client)
info = sql_client.execute("SELECT * FROM logs")
info.endpoints.each do |endpoint|
reader = sql_client.do_get(endpoint.ticket)
reader.read_all
end




Which SQL DBs support
Apache Arrow Flight SQL?

SQL DB Support?
MySQL No
PostgreSQL No
BigQuery No
Trino No
Dremio Yes

Fast data processing with Ruby and Apache Arrow
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Why don't most SQL DBs sugPort it?’
Z5LTELAZDSOL DBERHHR— KL COEND?

v/ Flight SQL is a new protocol

Apache Arrow Flight SQLIFERLWZO MIILTZH\5
v The first release: 2022-02 zo0U)—2=2)

v Still experimental (xrzsemuy)

v Tradition SQL DBs may not sue\port

MySQL - PostgreSQLE MVED 58S SQL DBIFHR— b L7EWLIH\D

v/ New SQL DBs will support because...
#FLWLSQL DBIFHR—NTB(ET, HTHEs--

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Compatibility is important
L EEIHS

v New SQL DBs often use major protocols
FLUWLSQL DBIZBEFDAY +—75 70 MDDV EFED CEHSBLN

v To reuse existing client libraries
A —REFEDISAPINSATSU—THLLSIL BEFER S

v For example:
v MySQL protocol: TiDB,
v PostgreSQL protocol: Cloud Spanner, CockroachDB, ...

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Future
K

v/ Flight SQL client libraries will be increased
Flight SALDISAPY hSATSU—DRETIRESS

v/ New SQL DBs will support Flight SQL
#LULSQL DBIFFlight SQLEZBR— KT SREAD

v To reuse existing client libraries
BEDISA 7Y NS4 T5)—EBRRAT SRS

v/ BI tools will support Flight SQL by default
BIY— L3> 7 # )b N TFlight SQLEDR— RNTB7E55

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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What should we do next? !
BB EREGCETEINE?

v Implement an Active Record
adapter for Flight SQL

Fliﬂg_ht SQLAADActive Record 7475 —%=
EETBIELWWALU B EVDVEF

v For easy to use from Ruby on Rails apps
Ruby on Rails 7 UM SELWPT<EB([ET

v Join Red Data Tools!

Red Data Tools TRAELKLDH !
https://red-data-tools.github.io/
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But :!:meylSstL}PrcI)sth:IIXQL L/Pos greSQL...

‘EEE 2 -z:- ‘l \ l-/ o O o

nnnnnnnnnnn
orimertac RN SN e e Oataba
St T —frosaes
| Sonc -
..... - =
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- prd
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»

ADBC: Apache Arrow Database Connectivity

https://voltrondata.com/news/simplifying-database-connectivity-with-arrow
Tlight-sql-and-adbc/

Fast data processing with Ruby and Apache Arrow
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ADBC CClearCodey

v/ Generic fast

SQL DB client API = - =
ERDSQL DBICHER T 3 BR/RAPI L = e
Ve can use Flight sSQL = = > = =
through ADBC - wmy
ADBCfﬁ%aagGHight SQLBEZ S ' N

v/ Flight SQL is the most fast driver
Flight SQLDYGRD K54 /N —
v But the same API for all SQL DBs is useful

like Active Record for Rubyists

BRATRIFE, INTDSQL DBICBUAPITPZ IR TE2DI(HMEF
Active Record®BEMTL & ?

Fast data processing with Ruby and Apache Arrow

Powered by Rabbit 3.0.2



ADBC and Ruby arCodey

v : .
Inplenenting Ruby bindings

v/ Join Red Data Tools
to implement an Active Record adapter
for ADBC!

Red Data Tools CADBCAH®MActive Record P4 74 —ZRFELLSH !
https://red-data-tools.github.io/
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Red ADBC

(.(\\@qrs."’:mdp

require "adbc”

options = {
driver: "adbc_driver_sqlite",
filename: ":memory:",

database.connect do |connection]|
puts(connection.query("SELECT 1"))
end
end

}
ADBC: :Database.open(**options) do |database|

Fast data processin g with Ruby and Apache Arrow
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Wirap up: External process case
FLH: A70LRDBE

v Large response is slow
VRN ZBRENE EITEW

v Bottle neck is serialize/deserialize
RRNVRYIFVUPSAZ - FUUPSAZ

v Apache Arrow Flig\ht SQL/ADBC

% C CApache Arrow Flight SQL/ADBCTY & !

v Let's implement AR adapters for them

Active RecordD P A TH—%ERELLOH !

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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In-process
B—70t2X
v Not popular case
in current Ruby usage
SDRubYyDFEODN AL HFRYFEWNT—R
v Use case: process data

on local/remote storage
IRB, batch process for Web app
1—25—=2:0=Hl - UE= KRR MU=V EHZT—5 DNE

v Need a fast data processing library

igplemented in other fast language
BRICT—HUEBTETIMDRNEBTEESNLZSA TS -DLE

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2



v C/C++
v Rust
v Julia

Fast lan Eguage'?

ENE
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A C++ case: Apache Arrow

v Apache Arrow has a comgutation module
Apache Arrow(dSHEET 2 —IVHRELTL

v Ruby bindings: Red Arrow/red-arrow

Ruby/NA 25"« > (dRed Arrow/red-arrow

v Data frame based on Red Arrow
Red ArronN—RDF—4H 7L —ALEHHD

v/ RedAmber/red_amber by @heronshoes
Red Data Tools A V/N\N—THHDEHEARSTADFEHE
https://mybinder.org/v2/gh/RubyData/docker-stacks/master?
T1lepath=red-amber.1pynb
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Red Arrow

require "datasets-arrow"

codes = Datasets::PostalCodelapan.new.to_arrow

require "arrow"

sliced codes = codes.slice do |slicer|
slicer.prefecture == "ERR&R"

end

puts(sliced_codes)

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Red Amber !

require "datasets-arrow"

codes = Datasets::PostalCodelapan.new.to_arrow
require "red_amber"

data_frame = RedAmber::DataFrame.new(codes)
prefecture = data_frame|:prefecture]
puts(data_frame[prefecture == "EEZR#ZB"])

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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A C++ case: DuckDB /

v Similar to SQLite
but for data analytics

F— & DT DL itedH T2\ VERD
v Fast aggregation/filter/sort
BRI T T AIF— - U—h
v/ Ruby bindings: ruby-duckdb by @suketa
RubyD = v 5 —TH B SEBE ANRUby/ A V5 1 I ZBIR

v We can impl. fast data processing with DuckDB
DuckDBZfE > TERT — S NBERRTES |

v/ If we can interchange data w/ DuckDB fast...
DuckDBE &RICTF—HXBTENIEA -

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Is fast data interchangg important?’
BET—IZRIEELD 7

Ruby DuckDB

Load dem ()
— Y
} Fast data processing

"oad lvedh ()

Ruby DuckDB

If (!) are slow, total data processing is also slow
MHEVEL2EDTF—50EBHESTD

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Fast data interchange
BELT— 5%

V' Use data as-is: zero-copy mmesmem|

FT—HEZTDERFES  EODE—

by

v Apache Arrow C data/stream interface

v C ABI for fast data interchange
BRICT— 53T B72HDC ABI

v FYI: C ABI in Ruby: MemoryView
ZZ . RubyBMmeoryView LN\ DC ABIZERMHHL TLVD

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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]

C data interface

struct ArrowArray {
// Array data description
int64_t length;
int64_t null_count;
intb4 t offset;
int64_t n_buffers;
int64_t n_children;
const void** buffers;
struct ArrowArray** children;
struct ArrowArray* dictionary;
// Release callback
void (*release)(struct ArrowArray*);
// Opaque producer-specific data
void* private_data;

T

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2




DuckDB with Apache Arrow
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require "datasets-arrow"

codes = Datasets::PostalCodeJapan.new.to_arrow
require "arrow-duckdb"

db = DuckDB: :Database.open

¢ = db. connect

C. reglster( codes", codes) do # Use Apache Arrow data as-is

C. query("SELECT * FROM codes WHERE prefecture = ?",

"ERRER", # Tokyo
output: :arrow) # Output as Apache Arrow data

.to_table # C data interface
end

Fast data processin

g with Ruby and Apache Arrow

Powere:

d by Rabbit 3.0.2
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C data interface on lWeb
Web L THC data interface

v Some unofficial WebAssembly ports exist
FEATEM S L DhebAssembly X3 i dDApache ArrowS - 751 —08 3

v Rust based, Go based,
v WASM Ruby + C data I/F is useful?

WebAssemblyhRDRuby & C data interface CTIFAMNTEIH\H ?

v/ FYI: DuckDB supports WebAssembly too
2%E : DuckDBHWebAssemblyZEt/R— K LTL\D

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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A Rust case: Arrow DataFusion

v SQL query engine

v/ Internal memory layout is Apache Arrow
DuckDBE U TWLBHRBD AT —L A 7D MIFApache Arrow

v Direct Ruby bindings: @zosrvs 22)
v arrow-datafusion by @jychen7 with Magnus

v Ruby bindings via C API: (c reie
v datafusion-c with cargo-c
v Red DataFusion with datafusion-c

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Ruby bindings via C API ’
C APTAZERDRuby/ XA >5 1 2

v/ To develop with

devs from other langs
thEEBOFRFEE L —HECHFET B2

v/ C API is useful for other lan%éuages too
C API(EJavaPGo’x EMDSEDNA VT« VIR TEER

v/ C API provides a normal C library
C APIFBBD(SA TS —ZRHT S

v Headers: Generated by cbindgen automatically
v Shared libraries: Built with cargo-c

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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require "datasets-arrow"

codes = Datasets::PostalCodeJapan.new.to_arrow
require "datafusion”

context = DataFusion::SessionContext.new

data_frame = context.sql(<<-SQL) N
SELECT * FROM codes WHERE prefecture = 'SREER'
sqQL

puts(data_frame.to_table) # C data interface

context.register("codes", codes) # C data interface

Fast data processing with Ruby and Apache Arrow

Powered by Rabbit 3.0.2
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Remote data
)E—RF—4%

v Recent modules can read remote data
BIEDEYV2—IVIE)E— N TF—Y%&EHHADD

v At least these modules support it:

PiE LHRDEI 1 —IVIETES
v Apache Arrow
v DuckDB

v Apache Arrow DataFusion

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2



Remote data example: DuckDB

SELECT COUNT(*)

FROM parquet_scan('s3://ookla-open-data/parquet/performance/*/*/*/*.parquet’,
HIVE_PARTITIONING=1);

7
-- | count_star() |

-- | 144567188 /
L g

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Wrap up. In??rocess case
FLH A—70tRDHE
v To process data
on local/remote storage
O—HI - VE—RRAMV—V[CHBIT—5DUNIE
v Low-level APIs (bindings)
are preparin
BUNIVDAPIIFEB TS CET
v Let's implement high-level API!
SUNIVDOAPIZEELLSE !

v e.g.: RedAmber, Active Record adapters,
https://red-data-tools.github.io/

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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to work on Agache Arrow as a job
Voltron Datac ADND ) 7 I— KICERT D &
ft=TApache ArrowZEBIRTZ D K !
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RubyFI D7 — & 80E2 Y — )L & BIRE L TLVB o |
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brap P

v (Can use Ruby for fast data processing

Wlth ApaChe AI’I’OW in some cases
Apache ArrowZ{ER (FERGT —FIBICRubyZEZ D --CCHHD

v External process: Fast data interchange
HTOERDBE | BRT — I TIBHMEEERES

v In-process: Fast data processing/interchange
R—T70ERDBE | BRT—HNIE - TIHEEERED

v But we still have missing pieces
TH, FLRYGWVWECAHHD

Fast data processing with Ruby and Apache Arrow Powered by Rabbit 3.0.2
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Goal of this talk /
cDOM—=2D3T—-IV

v You want to use Ruby

for some data processings
W< DD DT — B TRuby ZELVE<E D

v Especially, you want to implement a BI tool
BICBIY—VEEU I < 753

v You join Red Data Tools project

Red Data ToolsZ7O¥ & NTESHT D

V’Itlgrovides data processing tools for Ruby
RubyRIDF— & BB — V&Rt T 370V T U h
https://red-data-tools.github.io/
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