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Ad: Silver sponsor

Silver Sponsors

ClearCode Inc.

https:/iwww.clear-code.com/

Free software is important in ClearCode. We
develop/support software with our free software

ClearCode

development experiences. We feed back our
g—

business experiences to free software.
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Ad: Cafe sponsor

Cafe Sponsor

Speee, Inc.

https://speee.jp/

Our mission is to " Think through every problem with depth and clarity.
To bring the future a little forward.". We solve various issues in our

society with technology. We have our core competence in Digital

Consulting field. We have more businesses in various fields such as
Online Media business, Medical business, Global business, and etc.
We invited Mr. Yukihiro Matsumoto and Mr. Goro Fuji as engineering
advisers. And, Mr. Kenta Murata, who is Ruby Committer, has joined.
We aim to bring the future a little forward by developing businesses

using technology.
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CClearCode

Kouhei Sutou

v The president of ClearCode Inc.
27— RoHtE

v A new maintainer of the csv library
CSVIATSV—DIFAVTF—

v The founder of Red Data Tools project

Red Data Tools7O¥ 12 hDIIBELEIFA

v Provides data processing tools for Ruby
RubyFIDF — HAMIBY — VBT 3 TOY T H b
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https://red-data-tools.github.io/

Kazuma Furuhashi

v A member of Asakusa.rb / Red Data Tools

Asakusa.rb/Red Data Tools A //\—

v Worikng at Speee Inc.

Speee TEILINTLYD
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csv in Ruby 2.6 (1)

Ruby 2.6MDcsv (1)

Faster CSV parsing

CSYN—R D@k




Unquoted CSV

D #—BMxULDCSY

AAAAA, AAAAA, AAAAA

(.(‘\a:ws:":mr e

2.5 2.6

Faster?

432.01/s 764.91/s

1.77x




Quoted CSV

DA—bhHBYUDCSY

"AAAAA™, "AAAAA", "AAAAA"

2.5

2.6

Faster?

274.11/s

534.51/s

1.95x
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CClearco

Quoted separator CSV (1)
RVUXFES +— kL TNBCSV (1)

" AAAAA", ", AAAAA" " AAAAAT

2.5

2.6

Faster?

211.01/s

330.0/s

1.56x

Better (SV processingwith Ruby 2.6

de

!



CClearco

Quoted separator CSV (2)
RUXFES +— kL TNBCSV (2)

"AAAAANTAN", "AAAAANT\Nn", "AAAAA\r\n"

2.5

2.6

Faster?

118.71/s

325.6/s

2.74x

Better (SV processingwith Ruby 2.6

de

!



Quoted CSVs
D3—bhBYDCSY

CClearCode

2.5 2.6
Just quoted 274.11/s 554.51/s
Include sep1 211.01/s 330.01/s
Include sep2 118.01/s 325.61/s

(Note)

(Slow down)

(Still fast)

Note: "Just quoted" on 2.6 is optimized




Multibyte CSV
TIFINA RDCSV

(.(“\a:wsi;:(v e

LOOODH, HhOEH, HHHHD

2.5

2.6

Faster?

371.21/s

626.61/s

1.69x




csv in Ruby 2.6 (2)

Ruby 2.6MDcsv (2)

Faster CSV writing

(SVE=H L DEEL




CSV.generate_line

CClearCode

n_rows.times do
CSV.generate_line(fields)

end
2.5 2.6 Faster?
284.41/s 684.21/s 2.47x




CClearCode

CSVii<

output = Stringl0.new
csv = CSV.new(output)
n_rows.times {csv << fields}

2.5 2.6 Faster?

2891.41/s 4824.11/s 1.67x

Better (SV processingwith Ruby 2.6



CSV.generate_line vs. CSV#<

earCode.

2.5 2.6
generate_ 284.41/s 684.21/s
line
<< 2891.41/s 4824 .11/s

Use << for multiple writes

BHITBSHIT L EB3«<ZEES L

/



csv in Ruby 2.6 (3)

Ruby 2.6MDcsv (3)

New CSV parser

for

further improvements

TOBRDURDIZHDH L LSV/NN—T—




CClearCode

Benchmark with KEN_ALL.CSV ’

KEN_ALL.CSVT DN FY—2

01101,"060 ","0600000", "Hya{r 9", "Hyik® OIF19199", ...
...(124257 lines)...
473%82,"90718","9071801", "A¥0hy" , "vIvV)" y3Th" ZFau", ...

Lip code data in Japan
BARDEESE ST —%

https://www.post. japanpost.jp/zipcode/download.html
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https://www.post.japanpost.jp/zipcode/download.html

KEN_ALL.CSV statistics
KEN_ALL .CSVOD#ksHER

(.(‘\a:ws:":mr e

Size (wrx 11.7MiB
# of columns &z 15
¥ of rows ¢z 124259

Encoding (r>o-5+>2

CP932




Parsing KEN_ALL.CSV

KEN_ALL.CSV@D/N—2

CSV.foreach("KEN_ALL.CSV",

end

"r:cp932") do |row|

2.5 2.6

Faster?

1.17s 0.79s

1.48x

Better (SV processingwith Ruby 2.6




CClearCode

Fastest parsing in pure Ruby
RubySRE TORED/N—R KK

input.each_line(chomp: true) do |line|
line.split(",", -1) do |column]|
end

end

Limitation: No quote
HIR : O+ — bDFVZE

Better (SV processingwith Ruby 2.6



CClearCode

KEN_ALL.CSV without quote

29 #— M&EUDKEN_ALL.CSV

01101,060 ,0600000,hkvh(~" 9, Yvik” OIF19499, ...
...(124257 lines)...
47382,90718,9071801, 40977, v1¥¥y" y3ath™ “F39, ...

Better CSV processingwith Ruby 2.6 Powered by Rabbit



CClearCode

Optimized no quote CSV parsing
BEIEU72o #— M EULSVDN—R &

CSV.foreach("KEN_ALL_NO_QUOTE.CSV",
"r:cp932",
quote_char: nil) {|row|}

split 2.6 Faster?
0.32s 0.37s 0.86x
(almost the same/REZ)

Better (SV processingwith Ruby 2.6



CClearCode

Summary: Performance
EX M 3
v Parsing: 1.5x-3x faster
IN—2 1.6x-3x 2R

v Max to the "split" level by using an option
ATV aVEBETDEHEAT Isplit] UNIVETER(LOTHE

v Writing: 1.5x-2.5x faster
ESHU :1.5x-2.5x3R

v Use CSV#<< than (CSV.generate_line
(SV.generate_linedk WHSVI<ZEED C &
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How to improve performance (1)

EEXESE (1)

Complex quote

BMIEO +—




CClearCode

Complex quote
EBRTO +— b

"AA""AAA"
"AA, AAA"
"AA\rAAA"
"AA\nAAA"




CClearCode

Use StringScanner
StringScannerZfES5

v String#split is very fast

String#tsplit(d&&

v String#split is naive for complex quote
String#split(3EHE T + — b ENIRT B IC[IELASE D
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(.(‘\a:ws:":mrm

2.5 uses String#split

"

in_extended_column = false # "...\n..." case
@input.each_line do |line|
line.split(",", -1).each do |part]|
if in_extended_column
¥ ...
elsif part.start_with?('"")

if part.end_with?('"")

row << pars.gsub('""', '"") # "...""..." case
else

in_extended_column = true
end

i3 ooo
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CClearCode

split: Complex quote

Just quoted 274.11/s
Include sep1 211.01/s
Include sep2 118.01/s

Slow down
ELF3




2.6

uses StringScanner

row = []
until @scanner.eos?
value = parse_column_value
if @scanner.scan(/,/)
row << value
elsif @scanner.scan(/\n/)
row << value

yield(row)
row = []
end

end

CClearCode

Better (SV processingwith Ruby 2.6

Powered by Rabbit 3.0.0



(. ClearCode

parse_column_value

def parse_column_value
parse_unquoted_column_value ||
parse_quoted_column_value
end

Compositable components
BRzEsEDEEND
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CClearCode

parse_unquoted_column_value

def parse_unquoted_column_value
@scanner.scan(/[", "\r\n]+/)
end




CClearCode

parse_quoted_column_value

def parse_quoted_column_value
# Not quoted
return nil unless @scanner.scan(/"/)
# Quoted case ...

end

Better (SV processingwith Ruby 2.6



CClearCode

Parse methods can be composited
=AYy RERBEDESND

def parse_column_value
parse_unquoted_column_value ||
parse_quoted_column_value
end

Easy to maintain
AVFFIALPTL




CClearCode

Point (1)
KAV B (1)

v Use StringScanner for complex case
BMTI5r — R (TIEStringScanner Z {65

v StringScanner for complex case:
BH I — R (CStringScanner&fES5 & -

v Easy to maintain
AVFFURALPTL

v No performance regression
MRED'SBEL TN
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StringScanner: Complex quote

Just quoted 554.51/s
Include sep1 330.01/s
Include sep2 325.61/s

No slow down...?

EBLHESTUOEL, o o ?




How to improve performance (2)

EERESE ()

Simple case

Bitxs—2




CClearCode

Simple case
Bz — 2

AAAAA
"AAAAA™

Better (SV processingwith Ruby 2.6



Use String#split

String#tsplit&{ES
StringScanner 1s

slow
for simple case

StringScanner (FE#E7HT — X TIFREL




CClearCode

Fallback to StringScanner impl.
StringScannerE3XI(ICT +—ILINy D

def parse_by_strip(&block)
@input.each_line do |line|
if complex?(line)
return parse_by_string_scanner(&block)
else
yield(line.split(","))
end
end
end

Better (SV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



CClearCode

Quoted CSVs
D3—bhBYDCSY

StringScanner split +
StringScanner
Just quoted 311.7i/s 523.4i/s
Include sepi 312.91/s 309.81/s
Include sep2 311.31/s 312.61/s




CClearCode

Point (2)
KAVB ()

v First try optimized version
FTRBLN—Y 3 VERT
v Fallback to robust version

when complexity is detected
BRIELDNSTZ5EpAL LIEN—Y3UCTA—INy S
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SlearCode
/

CClea
How to improve performance (3)
FEYEHE )

Lloop do
\

while true




loop vs. while

How Throughput
Loop 3771/s
while 4011/s

CClearCode
/




CClearCode

Point (3)
KA~ (3)

v while doesn't create a new scope
whilel@FH LWR I —TZES L

v Normally, you can use loop
ADDIFloop TKLY

v Normally, loop isn't a bottle neck
5D5 [Flooph' 7R MUK v 2 SRR 5750
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CClearCode

How to improve performance (4)
HERESE @)

Lazy

EHE




CClearCode

CSV object is parser and writer
VATV 1Y NIHHBETES

v 2.5: Always initializes everything
2.5 BICIXTENHEL

v 2.6: Initializes when it's needed
2.6 ME(CIF> Tz 5WHAE




lirite performance

CClearCode

2.5 2.6 Faster?
generate_ | 284.4i/s 684.2i/s 2.47x
line
<< 2891.4i/s  4824.1i/s 1.67x




CClearCode

How to initialize lazily

Lz BT 5 5%
def parser
@parser ||= Parser.new(...)
end
def writer
@writer |[|= Writer.new(...)
end

eeeee CSV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



CClearCode

Point (4)
KAVN (8)

v Do only needed things
WEBIFCLREITTS

v One class for one feature
BECEICOSRERITD
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New features by new parser
i LLN——([C & B M

v Add support for \" escape

¥'"TOIRT—T&YR—b

v/ Add strip: option

strip: A7 a3 v%&BN

C (“\a:ws:;:mrm/




C ClearCode

n P
\" escape
¥'TOIR—T

CSV.parse(%Q["a""bc","a\\"bc"],
liberal_parsing: {backslash_quote: true})
# [[na\\ "bC", na\\ "bC"]]

Better CSV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



CClearCode

strip: -

strip:

CSV.parse(%Q[ abc , " abc"], strip: true)
# [["abC", n abC"]]

CSV.parse(%Q[abca,abc], strip: "a")

# [["bC", "bC"]]

Powered by Rabbit 3.0.0



csv in Ruby 2.6 (4)

Ruby 2.6MDcsv (4)

Keep backward
compatibility

iRtz it




How to keep backward compat.
MM ERST 3 5%

v Reconstruct test suites
TR MEEIE

v/ Add benchmark suites

NIUFV—U%EBN

CClearCode
/



(.(‘\a:ws:":mrm

Test
F2 k

v Important to detect incompat.
FEBRDRBDEHICEE

v Must be easy to maintain
AVFFIALPITKLTHEANE

v To keep developing
WIGHTRBIR T BT
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CClearCode

Easy to maintenance
ADFFIRLDT LR

v Easy to understand each test
&7 2 NEBRLPTL

v Easy to run each test
72 M Z@RIICETLPTV

v Focusing a failed case is easy to debug
SMLTT—RICEPTEZ LTy I LT
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CClearCode

Benchmark
RIFI—2

v/ Important to detect

performance regression bugs
HRELIENT ERETHIHICEER

Better (SV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



benchmark_driver gem

Fully-featured
benchmark driver
for Ruby 35x3

Ruby 3x3(D7z& ([CLRIGHEENHI > TVBNXYFY—T Y-




benchmark_driver gem in csv

v YAML input is easy to use
YAMLIC &k B ANDVER)

v Can compare multiple gem versions
BHDgemD/N\— 3 2 TLLE T AE

v To detect performance regression
HRELILZIRET BT
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CClear

Benchmark for each gem version
gemD/N— 3 VBDNVFI—2

loop_count: 100
contexts:

Comparison:
- gems: @y s d0saes i/
csv 3.0.2: .3 4/s
csv: 3.0.2 master: 23977.9 i/s - 1.11x slover
T @ csv 3.0.1: 18459.6 i/s - 1.44x slower
- name: "master"
Lude: converter
prelude: | ® csv 3.0.2: 21271.5 i/s
3 3 master: 20130.3 i/s - 1.06x slower
$LOAD_PATH.unsh1ft(F11 @ csv 3.0.1: 15970.1 i/s - 1.33x slower
require "csv"
option
benchmark: ® csv 3.0.2: 23933.4 i/s
' f master: 22724.8 i/s - 1.05x slower
not convert': CSV.parse(c @ csv 3.0.1: 16606.2 i/s - 1.44x slover

converter: |-

CSV.parse(csv_text, converters: convert_nil)
option: |-

CSV.parse(csv_text, nil_value: "")

Better (SV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



csv/benchmark/

v convert_nil.yaml

v parse{,_liberal_parsing}.yaml

v parse_{quote_char_nil,strip}.yaml
v read.yaml, shift.yaml, write.yaml




CClearCode

Benchmark as a starting point
HREERL LTORYFI—5

v/ Join csv developing!
csVDRREICSNLEKD !

v Adding a new benchmark is a good start
RYFI—DDBNHDIEHBDIFLS ?
v We'll focus on improving performance for

benchmark cases
RUFI—IODBHBEINTND T —RDBRERECTHT DL
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CClearCode

How to use improved csv?
BRENEcvERES B

gem 1nstall csv




csv in Ruby 2.5

Ruby 2.5@csv

Default gemified

T 27 AU hgemft




CClearCode

Default gem
T2 # )b hgem

v/ Can use it just by require
required 372 IFTREAD

v Can use it without entry in Gemfile

(But you use it bundled in your Ruby)
Gemfile[CENVES THEZBFLEL

v Can upgrade it by gem

gem TPy I U —RKTED

Better (SV processingwith Ruby 2.6 Powered by Rabbit 3.0.0



CClearCode

How to use improved csv?
BRENEcvERES B

gem 1nstall csv




Future
S%ODE

Faster

TH(TES

CClearCode

Better (SV processingwith Ruby 2.6
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Improve String#split
String#tsplitZ R

Accept "
as normal separator

""EREORUIFE L TRD




ClearCode,

C
split(" ") works like awk !
split(" ")(FawkdD &L S [CEH<

n 3 b C" Split(" n ‘1)
_> [" ", "b n n "]

"a bc" split(/ [/, -1)

# > [" n n ", n II, "b ", "C "]

Better (SV processingwith Ruby 2.6



C ClearCode

String#split in csv
csv CDString#split

if @column_separator ==
line.split(/ /, -1)
else
line.split(@column_separator, -1)
end

Better (SV processingwith Ruby 2.6



Sp.l.it (String) VS. Split(regeXF;)WW/

regexp string Faster?

3444481/s 31611171/s 9.18x

See also [Feauture:15771]



https://bugs.ruby-lang.org/issues/15771

Improve StringScanner#scan

StringScanner#scanE R

Accept String
as pattern

Stringp/NF—2 X UTEADLDICTD




scan(string) vs. scan(regexp)

regexp

string

Faster?

147126601/s 18421631i/s

1.25x

See also ruby/strscan#4



https://github.com/ruby/strscan/pull/4

CClearCode

Faster KEN_ALL.CSV parsing (1)

K WL KEN_ALL.CSVD/N—2R (1)

Elapsed

CcSsyv

0.791s

FastestCSV

0.141s

/



(. ClearCode,

Faster KEN_ALL.CSV parsing (2)

K YL KEN_ALL.CSVD/N—2R (2)

Encoding Elapsed
csv CP932 0.791s
Fastest(CSV CP932 0.141s
Csv UTF-8 1.345s
Fastest(CSV UTF-8 0.713s

/



CClearCode

Faster KEN_ALL.CSV parsing (3)

K WL KEN_ALL.CSVD/N—2 (3)

Encoding Elapsed
FastestCSV UTF-8 0.713s
Python UTF-8 0.208s
Apache Arrow  UTF-8 0.145s

/



CClearCode

Further work
SHOBER

v/ Improve transcoding performance of Ruby
RubyD I I—F 4 VI EIRNBOEERL

v Improve simple case parse performance
by implementing parser in (
DUTNIET—RBADN—Y—ZE(TEREL TERL

v Improve perf. of REXML as well as csv

csvD K S [ICREXMLEEE(L
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Join us!
—BICRAR L &St |

v Red Data Tools:
https://red-data-tools.github.io/

v RubyData Workshop: Today 14:20-15:30
v Code Party: Today 19:00-21:00
v After Hack: Sun. 10:30-17:30



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

CClearCode
Join us!!
—HECBIREL LS | |

v 0SS Gate: https://oss-gate.qgithub.io/

v provides a "gate" to join 0SS development
0SSOBIFICBNT 3 TAYD) Ei4tT ZMUIMEH

v/ Both (learCode and Speee are one of sponsors
21) 73— RHSpeee b AR T —

v 0SS Gate Fukuoka:
https://oss-gate-fukuoka.connpass.com/
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