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ClearCode 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.

20th anniversary!
SETRAE! 7TH9BICERRTHERVNANRNETDL !
Details: https://www. clear-code. com/anniversaries/20th. html
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Apache Arrow

v Fast columnar format
for large in—-memory data
AE)—FEDKRET—HYRDESRGTNASLF—T+x—< vV b
v Fast data processing library
for large in—-memory data
AEU—LDOKRETFT—HYRADERGFT—HNIEBS A TS —

V...
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Pure Ruby
Apache Arrow reader/writer

v Fast columnar format
for large in—memory data
AE)—FEDRET—YRDERGNASLF—Tx—< v b
v Fast data processing library
for large in—-memory data
AE)—LEDKRETFT—YRHDOERGT —HNEBSATS1)—

vi...
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[ 0 /
Wait! Do we already have it...?
ﬁn\ :E)Dt;b\DTCo o o ?

v Red Arrow (The official bindings of the official C++ impl)
(ARCHEEDARNA VT 14 )
v Fast reader/writer, data processor,
(BREHRHES - T—HUIBIRY)
v RUby PO I al'S (The bindings of a Rust library)
(Apache ArrowXtiSRustS A TS —DINA VT 4 )
v Fast reader/writer, data processor,
(BREHEAIEE - F—HNEBRY)

V...
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Motivation
BHATESTD?

Spread Apache Arrow
In Ruby ecosystem!

Ruby L RF AR TApache ArrowzaH o E[L&HTZLY ]
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Why pure Ruby implementation?
Ftfpure Ruby=EHD ?

v Bindings are faster but:
NA VT4 T ERWNFY

v more difficult to install/maintain
AVARN=IDOAVTFUINELL BYUNS

v larger install size
A VZ M=V A IDBKREL BUHS

v/ Pure Ruby impl| can solve these cons
pure RUDYEZETIICNSDREERET=SD
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Red Arrow Format

v Pure Ruby Apache Arrow reader/writer
Apache ArrowZ #—< v NERZAEZE=TEBRuby>S 14 TS —

v + Pure Ruby FlatBuffers reader/writer
FlatBuffersZ7 #—< v RBEN>T2DTE- T2

v Apache Arrow is built on FlatBuffers
Apache Arrow” # —< v NATFlatBuffers 7 4#—< v h&EF>TUL\D

v A 2025 Ruby Association Grant project

2025 ERubyP VU I—2 3 VEEATOI I hD1D
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How much slower? *’

EDSBLEND?

V' Lower is faster | 7

EVFZEL ra00o | Binings.
v/ The pure Ruby is ¢

faster!!!
pure Ruby®DFAHUIRLY |
v/ The bindings use
debug bui ld& ;

RAVF 4 VIDBBTF Ny JEWRTLER o

@
&
£ 6000
[}

4000
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J

Release build
JY—2EJ R

v Lower is faster
EVECEN woon] e

v The bindings are |
b.5x/1.5x faster!!!

BindingsM A D6, 5x/1. 5xfZEL) | 3 o

&
£ 6000
[}

v But...
it's enough fast,

isn't it!? '
TH., TR FZWI! ?
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Why is the pure Ruby fast?
&5 U Tpure Ruby=E(I:EL\D ?

v | 'm awesome! s
BT | @

v Apache Arrow is awesome!
Apache ArrowHh'd LV !
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C ClearCode
Why is Apache Arrow awesome?

75~ CApache ArrowH 9 CL\D ?

Zero copy!

FOoIE—Td&k! 1!




(\‘{31 ~0de.

What factors slow down read/wrlte.
EAHBENE< TIREL?

v/ Data copy

F—53E—

v Memory allocation/copy are heavier operations
AE —FRr DE—FBHDRIE

v Format conversion
T#—Vy hEEHR

v CPU is consumed
CPUEES> B oS
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Zero copy
i

v No memory al location/copy
AE)—HERERHIE—DEL

v No format conversion
T#—< v MEBRBFL

v Just refer existing data
BICHRET—Y%=SRBIILT
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Zero copy in Apache Arrow forﬁgtm

earCode.

!

Apache Arrow27 #—<v NRDEOIE—

File format Streaming format

Streaming
format

@®F00TER
message

Message
@ SCHEMA @ METADATA
message |(FlatBuffers)
'RECORD BATCH ®Body
@ message
® Lero Copy

Powered by Rabbit 4.0.2
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J

String zero copy in Rub
Rugby'C-I?ﬁIJEtpg - Y

require "objspace”

data = "large data" * 1000

# Reuse leading string
ObjectSpace.memsize_of(data[0..-2]) # 70040

# Reuse trailing string
ObjectSpace.memsize_of(data[1..-1]) # 40 (Zero copy!)
# Reuse middle string
ObjectSpace.memsize_of(datal[1..-2]) # 70039
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/

Integer zero copy in Ruby
Ruby CEHZEF0OIE—
v We can't zero copy integer in Ruby
Ruby TEHE=TFOIE—T B ZIETEHL
V' Internal format is different
REBRIZHHGES

v Apache Arrow: C compatible
Apache Arrow : CHifz

v Ruby: (c_format << 1) + 0x01
Ruby : CORBEIEY NEV T NUTEVWEE Y hETICT S

v 00000001 (1 in C) -
00000011 (1 in Ruby)
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Zero co arsing: Leading data '
t%yj g’—'@d)/ \’g—z : %Eﬁ%llﬁg

# length(int32_t) + string + ...

data = [5].pack("1") + "abcde" + "..."

# Parse

length = data.unpack1("1") # Not zero copy

# Not zero copy! (Middle string can't be shared)
string = datal4, length]
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Zero co arsing: Trailing data '
-lz‘%y: g—'C'O)/\"gZ : ﬁ&ogﬁﬁg

# ... + Zength(int32_t) + string
data = "..." + [5].pack("1") +

# Parse

# data[3..-1] is zero copy but

# temporary string is allocated
length = data[3..-1].unpack1("1")

# No temporary string

length = data.unpack1("1", offset: 3)

# Zero copy! (Trailing string can be shared)
string = datal[7, length]

abcde"
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10: :Buffer
v Since Ruby 3.1 (still experimental)

Ruby 3. 1TEBA (FEEEREIHKLY)

v Efficient zero-copy buffer

HEOFFOIE—Ny T 7—

v Use cases:

R :

v Fiber::Scheduler

v Parsing binary protocols!!!
NAFU—=TORIILD/N—R |
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J

Buffer zero copy in Ruby
Ruby TNy 7 »—%2tF03E—

data = I0::Buffer.for("large data" * 1000)
# Reuse leading buffer

data.slice(@, data.size - 1) # Zero copy!
# Reuse trailing buffer

data.slice(1, data.size - 1) # Zero copy!
# Reuse middle buffer

data.slice(1, data.size - 2) # Zero copy!

data.get_string(1, 2) # Not zero copy...

reader/writer




Zero copy parsing with I0::Buffer

10: :Buffer 03 E—/\—XR

(.(“\pnr?orm

# "..." + length(int32_t) + string + ...

buffer = I0::Buffer.for(data)
# Parse

# Zero copy! But it's buffer not string...
string_buffer = buffer.slice(7, 1engthg

# Not zero copy

string = buffer.get_string(7, length)

data = "..." + [5].pack("1") + "abcde" + "...

length = buffer.get_value(:s32, 3) # Not zero copy

Pure Ruby Apache Arrow reader/writer
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]

Zero copy p
2714IVAD

File.open("data.arrow", "rb") do [file|
readonly = I0::Buffer::READONLY
buffer = I0::Buffer.map(file, nil, @, readonly)
# file.read copies data from file but...
length = buffer.get_value(:s32, 3) # doesn't copy
string_buffer =
buffer.slice(7, length) # doesn't copy
end
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C ClearCode

Zero copy parsing result *’

F0IE—TN—RULTREL

v Lower is faster
RELME R

v Faster than
debug bui ld
FINyITEIVRELYI(FEL

v Slower than

release build
1)) —EIV KK U I(EEL

Pure Ruby Apache Arrow reader/writer Powere d by Rabbit 4.0.2



(‘F\pm’?ﬁmﬂﬂ

Zero copy writing
YOIE—CBEAS

vV Can't do it--

TSRV

v Need to concatenate all buffers
INTDONY T 7—=RELEFEVZWLTFEL

v How to implement fast writer...?
EOP>TERGESZTAHFSA TS —EFRELZD?
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C ClearCode

ot

Wri tlnéag%gult

v Lower is faster
EWLFE RN 14000
v Faster than I
debug bui ld
7_:/{‘) gt“/ Hck") (IEL\ éL 6000
v Slower than -
release build !

D)= EIREKUFEN
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How to implement?
E5RELCED?

v Nothing special but fast...

BRI S 2 ELTOENDICHEL

v output.append_as_bytes(string)

v output.append_as_bytes([integer].pack("L<"))
v Want to eliminate temporary objects

—BA T NEFBLELD

v e.g. [integer].pack("L<")

v Thinking good API but no idea...
WLOAPIEZZ TWB IFEBLDDVEL, o o
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Motivation
BHATESTD?

Spread Apache Arrow
In Ruby ecosystem!
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What do we do for it?
FCETNENLND ?

v Just add support for Arrow in/out
Apache Arrow CTF—FZE ABNTEBRLSICTREZIFTLIWLWST

v e.g. JSON/Apache Arrow output Web app
5 : JSSONCHApache Arron CHEBNT=BWebP T

v e.g. CSV/Apache Arrow input Web app
5l : CSVTHApache ArrowTHA VIR— KN TEZ3WebP T

v Existing tools integrate with your apps
BiFEOTF—H0BY — )V SRl 7P T BT B3
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Future work
SHRORE
If you're interested in this, | can support you!
BN BB ESYR— N TEB& |
v Add fast bit operations to Ruby

RubyRKICHRZ E w MEEZIEN

v/ Apache Arrow uses bitmap
Apache ArrowldE'Y hYw TZ&EE>TLD

v e.g. popcount: Feature #20163
v Add fast binary write APl to Ruby

Ruby K [CHRIG/NA F ) —F —HESHUAPIZEN
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CClearCode

!

Future work
SHOEZ

If you're interested in this, | can support you!
BN HBHEOHR— N TER L |

v Add SIMD JIT to Ruby

Ruby 4K (CSINDE D — RELER T 3 JI T80
v Apache Arrow is SIMD friendly (aligned and

continuous)
Apache ArrowlESIMDLY TV (PS4 vanizERiTs—4)

v MemoryView can be used for this
MemoryViewZz{#Z (39"

v MemoryView is a typed array
MemoryView(3ETF S DECFI
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SIMD JIT !

sum = 0

# lectorize automatically by JIT

int32_array_memory_view.each do |value|
sum += value

end

sum
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Wrap u
agw P

v Pure Ruby reader/writer is fast enough
Apache Arrow®DRubyZE3 (F+ &L

v Let's make your apps Apache Arrow ready
HAIFD P T ZApache Arrowdinlc L TH

v Let's improve it together!

Join Red Data Tools! https://red-data-tools. github. io/
vV "Il be at @. bookstore today's breaks
SHBOEBKRAEHBPOIRAEARBTAICNDK

v Come there if you want to talk to me!
BELEVARETR— !
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