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Sutou Kouhei
An Apache Arrow contributor

v A member of PMC of Apache Arrow

PMC: Project Management Committee .
Apache ArrowD 70 10 NEBEESE AV /N—

v #2 commits (o= rEom

@ wesm #1
C n 400,123 ++




C ClearCode
/

Sutou Kouhei
The pioneer in Ruby and Arrow

v/ The author of Red Arrow

Red ArrowdD{E&

v/ Red Arrow:

v The official Apache Arrow library for Ruby
ANDRubyADApache ArrowS A FS51)—

v G0bject Introspection based bindings
GObject IntrospectionX—2D/INA VF 45

v Apache Arrow GLib is developed for Red Arrow
Red Arrow®d7z&(CApache Arrow GLibBBEFE
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GObject Introspection?

A way to implement bindings
NA VT4 I DEEREDID

c

Ruby bindings 2016

How to create bindings 2016

Kouhei Sutou

ClearCode Inc.

RubyKaigi 2016
2016-09-09

https://rubykaigi.org/2016/presentations/ktou.html
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Why do I work on Red Arrow?
ZtfRed ArrowdBAFZ L TL\SH

v To use Ruby for data processing!
T — IR TRubyZfE LMz L) |

v At least a gart of data processing
F—HUBOLBEEOT LI TS
v Results of my 5 years of work:
FD T SEFEDHEDORE

v We can use Ruby for some data processing!
W< DD\DF— S IBTRuby ZEZ S |

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



CClearCode

Goal of this talk
cCDOM=2D3I—=IV

v You want to use Ruby
for some data processing
W< ODDF—H B TRuby =LV 2 <X D

v You join Red Data Tools project

Red Data Tools7O¥ T & MIEMT S

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



Red Data Tools project?

Red Data Tools is a project that
provides data processing tools for
Ruby

Red Data Tools(dRubyADF—~ANBY—)VZiRHETSTOV I b
https://red-data-tools.github.io/

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


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

Data processing?

... how?
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% %ou want?
0. ;— BOBNERSHICTS

v What problem do you want to resolve?
CATRRBERRLIZWN?

v What data is needed for it?
ZTDEHICEEAZT—IDE?

vi...

No Red Arrow support in this area
CDHT=YICIFRed ArrowZEEZ TR




CClearCode

1. Collect data
1. F—HINsE

v Where are data?
F—HIFECICHB?

v Where are collected data stored?
EDET—HREECICHREFETS?

vi...

Some Red Arrow supports in this area
CDBT=YUTIED URed ArrowZEfFEA TR
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CClearCode

J

Common dataset
K< EDNBFT—HEY h

require "datasets”
Datasets::Iris.new

Datasets: :PostalCodelapan.new
Datasets::Wikipedia.new

Red Datasets
s gTthub. com/red-data-tools/red-datasets

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


https://github.com/red-data-tools/red-datasets
https://github.com/red-data-tools/red-datasets
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Outgut Local file
O—AHIV27A4I

require "datasets-arrow"

dataset = Datasets::PostalCodelapan.new
dataset.to _arrow.save("codes.csv")
dataset.to_arrow.save("codes.arrow")

Red Datasets Arrow
. /red-data-tools/red-datasets-arrow

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


https://github.com/red-data-tools/red-datasets-arrow
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#save
v General serialize API for table data

F—INF—SADRABY ) 7S ZAPI

v Serialize as the specified format
EELRI+—F Y NCIUPSAX

v/ If you use Red Arrow object for in-memory

table data, you can serialize to many

formats! Cool!
AEY—FEDF—TIVF—5%Red ArronA TV 12 NCTBLVB AL
IA—< v RCVIPSAZTEZ | Ho LW |

v Extensible!
HL9ROTRE |

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



#save: Implementation

CClearCode

module Arrow
class Table
def save(output)

saver.save
end
end
end

saver = TableSaver.new(self, output)

Arrow - Ruby and Apache Arrow

Powered by Rabbit 3.0.1



#save: Implementation

class Arrow::TableSaver

def save
format = detect_format(@outpgt)

__send__("save_as_#{format}"
end
def save_as_csv
end
end




(‘F\Qﬂr?mdp

#save: Extend by Red Parquet

module Parquet::ArrowTableSavable
def save_as_parquet
end
Arrow::TableSaver.include(self)
end

Red Parquet is a subproject of Red Arrow
Red ParquetidRed ArrowdtF 770z o b
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#save: Extended

require "datasets-arrow"

require "parquet”

dataset = Datasets::PostalCodeJapan.new
dataset.to_arrow.save("codes.parquet”)




CClearCode
/

Output: Online storage: Fluentd
HBhE  FS542ZX MU= Fluentd
v fluent-plugin-s3-arrow:

v Collect data by Fluentd
Fluentd CTF—&INE&E

v Format data as Apache Parquet by Red Arrow
Red ArrowCApache ParquetfERt(CTF—4 EZiR

v/ Store data to Amazon S3 b¥ fluent-plugin-s3
fluent-plugin-s3CAmazon S3ICTF—H ZRTE

v By @kanga33 at Speee/Red Data Tools
Speee/Red Data ToolsD&E)ISADBIF

https://github.com/red-data-tools/fluent-plugin-s3-arrow/
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https://github.com/red-data-tools/fluent-plugin-s3-arrow/
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Output: Online storage: Red Arrow
BHek FS5A2AMV— CRed Arrow

/

require "datasets-arrow"

require "arrow-dataset”

dataset = Datasets::PostalCodelapan.new
url = URL("s3://mybucket/codes.parquet”)
dataset.to _arrow.save(url)

Implementing...
;%EPO o o




#save: Implementing...

class Arrow::TableSaver
def save
if @output.is_a?(URI)
__send__("save_to uri")
else
__send__("save_to file")
end
end
end

CClearCode




CClearCode

Collect data w/ Red Arrow: Wrap up’
Red ArrowCT—AUNEE : FL&&H

v Usable as serializer for common formats
KL HBB3TA—VYBNIIVIUPSARXTBIY—IVELTEZAD

v Usable as writer to common locations
in the near future...

FEWSBIRLKILSHBIENEKICESHETY—IVELTRERD
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2. Read data
2. F—HFEHAH

v What format is used?
CRIFT#—< vy NTRESNTWSE?

v Where are collected data?
INELZTF—2EEC?

v How large is collected data?
TF=HRF>ENHTKEN?

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



Col

Format
J7#—=3v b

earCode.

require
table
table
table
table

"arrow"

Arrow
Arrow
Arrow
Arrow

::Table.load("data.csv")
::Table.load("data.json")
::Table.load("data.arrow")
::Table.load("data.orc")
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. Lload

v General deserialize API for table data
F—IIF—SAORBT ) PS4 ZAPL
v Deserialize common formats
K<EONTVE T A=y MBFUUPSA X

v Extensible!
YLIRTTBE |

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



CClearCode

.load: Implementation

module Arrow
def Table.load(input)
loader = TablelLoader.new(self, input)
loader. load
end
end




.load: Implementation

class Arrow::TablelLoader
def load
format = detect_format(@output)
__send__("load _as _#{format}")
end
def load_as_csv
end
end




CClearCode

.load: Extend by Red Parquet -’

module Parquet::ArrowTablelLoadable
def load_as_parquet
end
Arrow::TablelLoader.include(self)
end

Red Parquet is a subproject of Red Arrow
Red ParquetidRed ArrowdtF 770z o b
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.load: Extended

require "parquet”
table = Arrow::Table.load("data.parquet")




.load: More extensible

class Arrow::TablelLoader
def load
if @output.is_a?(URI)
__send__("load_from_uri")
else
__send__("load _from_file")
end
end
end




(‘F\Qﬂr?mdp

.load: Extend by Red Arrow Dataset’

module ArrowDataset::ArrowTablelLoadable
def load_from uri
end
Arrow: :TablelLoader.include(self)

end

Red Arrow Dataset is a subproject of Red Arrow
Red Arrow Dataset(dRed ArrowdDH 770V o b
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Location: Online storage
B AISAANV—Y

require "arrow-dataset”
url = URI("s3://bucket/path...")
table = Arrow::Table.load(url)




Location: RDBMS
15k . RDBMS

require "arrow-activerecord"
User.all.to_arrow

Red Arrow Active Record

=data-tools/red-arrow-activerecord

(‘F\Qm’?mdﬂ

Red Arrow - Ruby and Apache Arrow

Powered by Rabbit 3.0.1


https://github.com/red-data-tools/red-arrow-activerecord
https://github.com/red-data-tools/red-arrow-activerecord

CClearCode
/

Location: Network
B Xy D=2

require "arrow-flight"

client = ArrowFlight::Client.new(url)

info = client.list_flights[0]

reader = client.do_get?info.endpoints[@].ticket)
table = reader.read_all

Introducing Apache Arrow Flight: A Framework for Fast Data Transport

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


https://arrow.apache.org/blog/2019/10/13/introducing-arrow-flight/
https://arrow.apache.org/blog/2019/10/13/introducing-arrow-flight/

Large data
J'cigﬁ¥—9

v Apache Arrow format

v Designed for large data
KRBT —HAICHIINTVS

v For large data
KBETF—YHICKLEGTZHD

v Fast load
BRICO—RTE=32L

vi...

CClearCode

]

Arron - Ruby and Apache Arron

Powered by Rabbit 3.0.1



Fast load: Benchmark
BEO— K RXVFT—2

require "datasets-arrow"

dataset = Datasets::PostalCodelapan.new

tablg = dataset.to_arrow # 724277 records

n =

n.times do |il
table.save("codes.#{i}.csv")
table.save("codes.#{i}.arrow")
(SV.read("codes.#{i}.csv")
Arrow::Table.load("codes.#{i}.csv")
Arrow::Table.load("codes.#{i}.arrow")
table = table.concatenate([table])

end

(.(“\pqrs:"':mdﬁ'

]

Red Arrow - Ruby and Apache Arron
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Fast load: Benchmark: All
BEO— R i AVFI—20 . IAT

Elapsed time (sec)

20.01

17.59

Approach

—— Apache Arrow
CSV: Red Arrow
—— CSV: Ruby

1.0

15 2.0

25 30 35 40 45
N (times)

Red Arrow - Ruby and Apache Arrow
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Fast load: Benchmark: Red Arrow
BEO—RK :AXFI—2 :Red Arrow

Elapsed time (sec)

0.14 1

0.124

0.10 1

0.08 1

0.06 -

0.04 4

0.02 1

0.00 -

Approach

—— Apache Arrow

CSV: Red Arrow

1.5 2.0 2.5 3.0 3.5
N (times)

4.0

Red Arrow - Ruby and Apache Arrow
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Arrow - Ruby and Apache Arrow

(-(\\om’:i;jmrm

How to igplement fast load /
BRO— RDEEH®

c

Apache ArrowZ #—~< v b&
et {AOY )

AEEINE
#HAstoUrPI—K

db tech showcase ONLINE 2020
2020-12-08

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

Powered by Rabbit 3.0.1
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Read data with Red Arrow: Wrap up
Red ArrowTT—4FidrAdH . FEH

v Easy to read common formats
KL BB TA—V Y NDODTF—H=EEE(CFHEND

v Easy to read from common locations
KL BBBARICHDT—HIEHEREICFHKDHD

v Large data ready
KRET -5 HRAD

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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5. Explore data
3. T—9]RR
v Preprocess data z-s=mmm)
v Filter out needless data (r&ms—szr*)
V...

v/ Summarize data and visualize them
(F—~=EH L ToIg1k)

V...

Red Arrow can be used for some operations
WL DODIRIETRed ArronzfEZ

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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Filter: Red Arrow !
B UIAH : Red Arrow

table = Datasets::PostalCodeJapan.new.to_arrow

table.n_rows # 124271

filtered_table = table.slice do |slicer|
slicer.prefecture == "ERR&S" # Tokyo

end

filtered_table.n_rows # 3887

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



Filter: Performance
#LIAS : MEBE

dataset = Datasets::PostalCodelapan.new

arrow_dataset = dataset.to_arrow

dataset.find_all do lrowl
row.prefecture == "ERHE" # Tokyo

end # 71.256s

arrow_dataset.slice do lslicer
slicer.prefecture == "SRHEL" # Tokyo

end # 0.001s




Red Arrow -

C ClearCode

Filter: Performance e’
BLAD © MAE

Ruby

Implementation

Arrow

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Elapsed time (sec)

Ruby and Apache Arrow

Powered by Rabbit 3.0.1
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Apache Arrow data: Interchangeable’
Apache Arrow data : 3Z#aTTHE

v With low cost thanks to fast load

2ERO—KNTE2DTEIR K

v Apache Arrow data ready systems are

increasing
Apache Arrowr—%ZiRA DV RT AlFIENP

v e.g. DuckDB: in-process SQL OLAP DBMS
(SQlite like DBMS for OLAP)
OLAP: OnLine Analytical Processing
Bl : DuckDB : A—70ERATES T—HHHMASQL BEE R T A

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



Red Arrow

Filter: DuckDB
#WiAd+ : DuckDB

CClearCode

J

require "arrow-duckdb"

codes = Datasets::PostalCodelapan.new.to_arrow
db = DuckDB::Database.open

c = db. connect

C. reglster( codes", codes) do # Use codes without copy

C. query("SELECT FROM codes WHERE prefecture
"BRRER", # Tokyo

output: :arrow) # Output as Apache Arrow data

.to_table.n_rows # 3887
end

— 7"
L

- Ruby and Apache Arrow

Powered by Rabbit 3.0.1
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Summarize: Grou regatlon !

i - ﬁ)l/—g’ﬂ: LT

iris = Datasets::Iris.new.to_arrow
iris.group(:label).count(:sepal_length)

# count(sepal_length) label

#0 50 Iris-setosa

# 1 50 Iris-versicolor
2 50 Iris-virginica

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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Visualize: Charty
o]fR4L : Charty

require "charty"
Charty.backends.use("pyplot")
Charty.scatter_plot(data: 1iris,
x: :sepal_length,
y: :sepal_width,
color: :label)
.save("iris.png")




Visualize: Chart

SRk : Charty :

¥§EResu1t

4.5
. label
. @ Iris-setosa
L4 ® lIris-versicolor
401 . ° e Iris-virginica
° e
2354
]
SI .
g
301 ee oo
& .
.
.
251
. . . .
o o
2.01 °
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
sepal_length

(.(“\pnr

Red Arrow - Ruby and Apache Arrow
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4. Use insight
4. AREEA

v Write report
(UIR—=BNICERZHTZW)

v/ Build a model

(EFIERESTEY)
\/ e o o

No Red Arrow support 1in this area for now
Can be used for passing data to other tools like DuckDB and Charty
SDECAIDHBIEY (C?EIRed ArrowZEA 7FL)
DuckDB¥Charty[CF—FZET KD [CHDY —IVICTF—FZETTHICIIERSD

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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Data processi ? and Red Arrow

Red Arrow

v Red Arrow helps us in some areas
W< DHO\DEI TIFRed ArrowzfEZ S

v Collect, read and explore data
7~ 5 ENEL TEHAA TRRT 5 2h
v Some tools can integrate with Red Arrow
W< DH\DY—)U(dRed Arrow& BT
v Fluentd, DuckDB, Charty, ...

/

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



Red Arrow and Ruby 3.0

v MemoryView support
v Ractor support

( arCode.
/



(-(\\o::n’%;'mrm
/

MemoryView

MemoryView provides the features to
share multidimensional homogeneous
arrays of fixed-size element on
memory among extension libraries.

MemoryView(dZ RITHIERS (BMEFINTRIVE) ZHETIHETRELTT,
https://docs.ruby-lang.org/en/master/doc/memory_view_md.html

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


https://tech.speee.jp/entry/2020/12/24/093131
https://docs.ruby-lang.org/en/master/doc/memory_view_md.html

CClearCode

Numeric arrays in Red Arrow
Red ArrowRADEEECS

v Arrow: :NumericArray family
v/ 1-dimensional numeric array
1RTTEERS
v Arrow: :Tensor

v/ Multidimensional homogeneous numeric arrays
SR HEES

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



MemoryView: Red Arrow

v Arrow: :NumericArray family

v Export as MemoryView: SugPort
MemoryViewX U CI O RMR— b : X

v Import from MemoryView: Not yet
MemoryViewZ - >7R— bk @ RKXFIH
v Arrow::Tensor

v Export/Import: Not yet
IORKR— K« A VR— N 1 RS

Join Red Data Tools to work on this!
xSV AERed Data Tools(CHRTHA !

CClearCode

Red Arrow - Ruby and Apache Arrow

Powered by Rabbit 3.0.1



CClearCode

MemoryView: C++

v Some groblems are found by this work
Red Arrow®DsIiMEZE T\ DO\ DREENR DM - 72

v Can't use private as member name
AIN—BI(CprivateZEZHL)

v Can't assign to const variable with cast
F+ AU THONStEHITRATEIRL

v Ruby 3.1 will fix them

Ruby 3.1TIEE>TWLBIET

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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Ractor

Ractor is designed to provide a
parallel execution feature of Ruby
without thread-safety concerns.

RactorlFR Ly RE—DOMESHERICH T ICHINEITT D HDEEETT,

https://docs.ruby-lang.org/en/master/doc/ractor_md.html
TSt TR T O T Ty 2 02 0 R eS8 58T apanese)
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https://techlife.cookpad.com/entry/2020/12/26/131858
https://docs.ruby-lang.org/en/master/doc/ractor_md.html

CClearCode

Red Arrow and concurrency
Red Arrow d5\H

v Red Arrow data are immutable
Red Arrows —% [XZEEART]

v Ractor can share frozen objects
Ractor(dfrozenxA 72 = U h B ol4E

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



(‘F\Qﬂr?mdp
/

Ractor: Red Arrow

require "datasets-arrow"
table = Datasets::PostalCodelapan.new.to_arrow
Ractor.make_shareable(table)
Ractor.new(table) do |t|

t.slice do |slicer|

slicer.prefecture == "SRR&" # Tokyo

end

end

Powered by Rabbit 3.0.1

ed Arrow - Ruby and Apache Arrow
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Ractor: Red Arrow: Benchmark

n_ractors = 4

n_jobs_per_ractor = 1000

n_jobs = n_ractors * n_jobs_per_ractor

n_jobs.times do N
table.slice {|s| s.prefecture == "ERH&S"}

end

n_ractors.times.collect do
Ractor.new(table, n_jobs_per_ractor) do |t,_g

n.times {t.slice {{sl s.prefecture == "ERR#"}}

end

end.each(&:take)

Red Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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CClearCode
Ractor: Red Arrow: Benchmark !

Sequential

Approach

Ractor

T T
0

T
2 3
Elapsed time (sec)

Red Arrow - Ruby and Apache Arrow
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CClearCode
Wrap u
aigébla
v Ruby can be used

in some data processing work
W< DO\ DF —HIBIEZE[CRuby ZEE X D

v Red Arrow helps you!
Red ArrowD\ERGET —2ZANH 33T !
v Ruby 3.0 has useful features for data

Processing work
uby 3.0[CIET — FBIFECHERTHKEN DD K

v/ Red Arrow starts supporting them
Red ArrowlFZNS5DYR— M EHEH TS

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



CClearCode

Goal of this talk
cCDOM=2D3I—=IV

v You want to use Ruby
for some data processing
W< ODDF—H B TRuby =LV 2 <X D

v You loin Red Data Tools project

&7x7zh'Red Data Tools7OV o MNCESNT S

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1



CClearCode

Feature work
SHEOL4E

v Implement DataFusion bindings by
adding C API to DataFusion

DataFusionlcC APIZBIIL TNA VT« VI EEE
v DataFusion: Apache Arrow native query

execution framework written in Rust
https://github.com/apache/arrow-datafusion/
- TU—-RFIL—LD—2

v Add Active Record like API to Red Arrow

Red ArrowlCActive Record@EDAPIZEHD

v Improve MemoryView/Ractor support
MemoryView/Ractort/R— Nz ESH D

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1


https://github.com/apache/arrow-datafusion/

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

Red Data Tools

Join us!

en

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



https://gitter.im/red-data-tools/en
https://red-data-tools.github.io/
https://gitter.im/red-data-tools/ja
https://red-data-tools.github.io/ja/

Red Arrol

0SS Gate on-boarding
0SS GateFA VR—F 4 Y

v Supports accepting newcomers by 0SS
Ero;ects such as Ruby & Red Arrow
ubytRed ArrowZ W\ >720SST0OYV 0 MIIAZZFAND C L EXRE

v Contact melsmunszaemcsac

v OSSzgro ect members who want to accept newcomers
A D‘)\TLTJAOSS?D/IQ RD A N—

v Companies which want to support 0SS Gate on-boarding
0SS GateA VIRN—F 1 VI =ZEBLILEH

https://oss-gate.github.io/on-boarding/

(‘F\Qm’?mdﬂ
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https://oss-gate.github.io/on-boarding/

(-(\\om’:i;jmrm
/

ClearCode Inc.

v/ Recruitment: Developer to work on Red

Arrow related business
HRASR - Red ArrowBSiEDEIY XA %E T HES

\/ https://www.clear-code.com/recruitment/

v Business: Apache Arrow/Red Arrow

related technical support/consulting:
f£=5 : Apache Arrow/Red ArrowBSED#EffTtTR—bk « IHFIF 4 2T

\/ https://www.clear-code.com/contact/

Arrow - Ruby and Apache Arrow Powered by Rabbit 3.0.1
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