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Agenda

ÅwǳōȅΩǎ ǊƻǳƎƘ ƘƛǎǘƻǊȅ
Åwǳōȅ нΦм ƴŜǿ άƛƴǘŜǊƴŀƭέ ŦŜŀǘǳǊŜǎ
ÅInternal object management hooks
ÅObject allocation tracing
ÅGC hooks

ÅRGenGC: Restricted Generational Garbage 
Collectionҥ ¢ƻŘŀȅΩǎ Ƴŀƛƴ ǘƻǇƛŎ

Åwǳōȅ нΦм ŜȄǇŜŎǘŜŘ άƛƴǘŜǊƴŀƭέ ŦŜŀǘǳǊŜǎ
ÅParallel sweeping
ÅSophisticated inline cache invalidation mechanism
ÅMemory efficient string management
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About this presentation

ÅThis presentation is advanced version of my last 
presentation at RubyKaigi2013 (May)
ÅTalked in Japanese (with English slides)
ÅRecycle presentation (ԇGood lazy programmer)

Slide PDF is http:// rvm.jp/t.pdf
(temporary URL)

ÅLΩƳ ǇƻƻǊ ŀǘ 9ƴƎƭƛǎƘ ǎǇŜŀƪƛƴƎ
ÅAll contents I want to say are written in my slides
ÅPlease give me a question with slow/clear/easy  English J
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This presentation is NOT about

ÅNot about Rails application development

ÅNot about Programming language design

ÅNot about Mathematics

ÅNot abouFunctional programming languages

ÅNot about Ruby programming language

Mainly about C programming language  
ōŜŎŀǳǎŜ ƛǘ ƛǎ ŀōƻǳǘ ά/έwǳōȅ
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Who am I ?

ÅKoichi Sasada a.k.ako1
Å in Kanji character

ÅJapanese lesson: άмέ
ÅOne in English
ÅMono in Greece
ÅEinsin German
ÅUn in French
ÅUno in Italian, Spanish
ÅάIchiέ όάέ ƛƴ YŀƴƧƛύ ƛƴ WŀǇŀƴŜǎŜ

ÅLΩƳ ǘƘŜ ŦƛǊǎǘ ǎƻƴ of my parents
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Who am I ?

ÅKoichi Sasada
ÅMatz team at Heroku, Inc.
ÅFull-time CRubydeveloper
ÅWorking in Japan

ÅCRuby/MRI committer
ÅVirtual machine (YARV) from Ruby 1.9
ÅYARV development  since 2004/1/1
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Matzteam in Heroku
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Matz @ Shimane
Title collector

Nobu@ Tochigi
Patch monster

ko1@ Tokyo
EDD developer
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ko1@ Tokyo
EDD developer

Matz @ Shimane
Title collector

Communication
with Skype

Matz team at Heroku
Hierarchy

Nobu@ Tochigi
Patch monster
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Matz
Title collector

ÅHe has so many (job) title
ÅChairman - Ruby Association
ÅFellow - NaCl
ÅChief architect, Ruby - Heroku
ÅResearch institute fellow ςRakuten
ÅChairman ςNPO mrubyForum
ÅSenior researcher ςKadokawaAsciiResearch Lab
ÅVisiting professor ςShimane University
ÅHonorable citizen (living) ςMatsue city
ÅHonorable member ςNihon Ruby no Kai
ÅΧ
ÅThis margin is too narrow to contain
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Nobu
Patch monster

ÅGreat patch creator
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Nobu
Patch monster
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Patch monster
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Patch monster

Euruko 2013 Toward more efficient Ruby 2.1 by Koichi Sasada 14

0

20

40

60

80

2008/7/1 2009/7/1 2010/7/1 2011/7/1 2012/7/1

Commit number per day

Total nobu matz ko1 Trunk, Last 5 year



Nobu
Patch monster
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Ko1
EDD developer

Euruko 2013 Toward more efficient Ruby 2.1 by Koichi Sasada 16

0

5

10

15

20

25

RubyConf

RubyKaigi

Ruby 2.0

EDD: Event Driven Development

Euruko



Brief history of Ruby
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Brief history of Ruby
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1993 2/24
Birth of Ruby
(in MatzΩ ŎƻƳǇǳǘŜǊύ

1995/12
Ruby 0.95
1st release

1996/12
Ruby 1.0

1998/12
Ruby 1.2

1999/12
Ruby 1.4

2000/6
Ruby 1.6

2003/8
Ruby 1.8

2009/1
Ruby 1.9.0

2013/02
Ruby 20th &
Ruby 2.0.0

2004
Ruby on Rails

2000 Book: 
Programming Ruby

2012/4
ISO Ruby

2004/1
Start YARV proj.



Brief history of Ruby
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B.C. 490
Battle of Marathon

B.C. 431
Peloponnesian War

A.D. 1821
The Greek War
of Independence

A.D. 330
Constantinople
founded

A.D. 1453
The fall of 
Constantinople

άнл ȅŜŀǊǎέ ƛǎ ƴƻǘ ǎƻ ƭƻƴƎΗ
(compare with Greece history)

2013/02
Ruby 20th &
Ruby 2.0.0



ISO Ruby Standard

ÅPublished at 2012/04
ÅISO/IEC 30170:2012 Information technology --
Programming languages ςRuby
Åhttp://www.iso.org/iso/iso_catalogue/catalogue_ics/
catalogue_detail_ics.htm?ics1=35&ics2=060&ics3=&
csnumber=59579
άL{hκL9/ 30170:2012 specifies the syntax and 
semantics of the computer programming language 
Ruby, and the requirements for conforming Ruby 
processors, strictly conforming Ruby programs, and 
conforming Ruby programsΦέ
ÅHybrid 1.8 and 1.9
Å5ƛŦŦŜǊŜƴŎŜ ǇŀǊǘǎ ŀǊŜ άǳƴŘŜŦƛƴŜŘέ
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Ruby 2.0

Stable version
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Ruby 2.0

ÅNew features
ÅKeyword arugments
ÅRefinements
ÅModule#prepend

ÅRuby 2.0.0-p195p247 was already released
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# -*- rdoc-*-

= NEWS for Ruby 2.0.0

This document is a list of user visible feature 
changes made between

releases except for bug fixes.

Note that each entry is kept so brief that no reason 
behind or

reference information is supplied with.  For a full 
list of changes

with all sufficient information, see the ChangeLog
file.

== Changes since the 1.9.3 release

=== C API updates

* NUM2SHORT() and NUM2USHORT() added. They 
are similar to NUM2INT, but short.

* rb_newobj_of() and NEWOBJ_OF() added. They 
create a new object of a given class.

=== Library updates (outstanding ones only)

* builtin classes

* Array

* added method:

* added Array#bsearchfor binary search.

* incompatible changes:

* random parameter of Array#shuffle! and 
Array#samplenow

will be called with one argument, maximum 
value.

* when given Range arguments, Array#values_at
now returns nil for each

value that is out-of-range.

* Enumerable

* added method:

* added Enumerable#lazymethod for lazy 
enumeration.

* Enumerator

* added method:

* added Enumerator#sizefor lazy size 
evaluation.

* extended method:

* Enumerator.newaccept an argument for lazy 
size evaluation.

* ENV

* aliased method:

* ENV.to_his a new alias for ENV.to_hash

* Fiber

* incompatible changes:

* Fiber#resumecannot resume a fiber which 
invokes "Fiber#transfer".

* File

* extended method:

* File.fnmatch? now expands braces in the 
pattern if

File::FNM_EXTGLOB option is given.

* GC

* improvements:

* introduced the bitmap marking which 
suppresses to copy a memory page

with Copy-on-Write.

* introduced the non-recursive marking which 
avoids unexpected stack overflow.

* GC::Profiler

* added method:

* added GC::Profiler.raw_datawhich returns 
raw profile data for GC.

* Hash

* added method:

* added Hash#to_has explicit conversion 
method, like Array#to_a.

* extended method:

* Hash#default_proc= can be passed nil to clear 
the default proc.

* Kernel

* added method:

* added Kernel#Hashconversion method like 
Array() or Float().

* added Kernel#using, which imports 
refinements into the current scope.

[experimental]

* added Kernel#__dir__ which returns a current 
dirname.

* added Kernel#caller_locationswhich returns 
an array of

frame information objects.

* extended method:

* Kernel#warnaccepts multiple argsin like puts.

* Kernel#calleraccepts second optional 
argument `n' which specify

required caller size.

* Kernel#to_enumand enum_foraccept a block 
for lazy size evaluation.

* incompatible changes:

* system() and exec() closes non-standard file 
descriptors

(The default of :close_othersoption is changed 
to true by default.)

* respond_to? against a protected method now 
returns false unless

the second argument is true.

* __callee__ has returned to the original 
behavior, and now

returns the called name but not the original 
name in an

aliased method.

* Kernel#inspectdoes not call #to_sanymore

(it used to call redefined #to_s).

* LoadError

* added method:

* added LoadError#pathmethod to return the 
file name that could not be

loaded.

* Module

* added method:

* added Module#prependwhich is similar to 
Module#include,

however a method in the prepended module 
overrides the

corresponding method in the prepending 
module.

* added Module#refine, which extends a class 
or module locally.

[experimental]

* added Module#refinements, which returns 
refinements defined in the

receiver. [experimental]

* added Module#using, which imports 
refinements into the receiver.

[experimental]

* extended method:

* Module#define_methodaccepts a 
UnboundMethodfrom a Module.

* Module#const_getaccepts a qualified 
constant string, e.g.

Object.const_get("Foo::Bar::Baz")

* Mutex

* added method:

* added Mutex#owned? which returns the 
mutex is held by current

thread or not. [experimental]

* incompatible changes:

* Mutex#lock, Mutex#unlock, Mutex#try_lock, 
Mutex#synchronize

and Mutex#sleepare no longer allowed to be 
used from trap handler

and raise a ThreadErrorin such case.

* Mutex#sleepmay spurious wakeup. Check 
after wakeup.

* NilClass

* added method:

* added nil.to_h which returns {}

* Process

* added method:

* added getsidfor getting session id (unixonly).

* Range

* added method:

* added Range#sizefor lazy size evaluation.

* added Range#bsearchfor binary search.

* Signal

* added method:

* added Signal.signamewhich returns signal 
name

* incompatible changes:

* Signal.trapraises ArgumentError
when :SEGV, :BUS, :ILL, :FPE, :VTALRM

are specified.

* String

* added method:

* added String#breturning a copied string 
whose encoding is ASCII-8BIT.

* change return value:

* String#linesnow returns an array instead of an 
enumerator.

* String#charsnow returns an array instead of 
an enumerator.

* String#codepointsnow returns an array 
instead of an enumerator.

* String#bytesnow returns an array instead of 
an enumerator.

* Struct

* added method:

* added Struct#to_hreturning values with keys 
corresponding to the

instance variable names.

* Thread

* added method:

* added Thread#thread_variable_getfor getting 
thread local variables

(these are different than Fiber local variables).

* added Thread#thread_variable_setfor setting 
thread local variables.

* added Thread#thread_variablesfor getting a 
list of the thread local

variable keys.

* added Thread#thread_variable? for testing to 
see if a particular thread

variable has been set.

* added Thread#backtrace_locationswhich 
returns similar information of

Kernel#caller_locations.

* incompatible changes:

* Thread#joinand Thread#valuenow raises a 
ThreadErrorif target thread

is the current or main thread.

* Time

* change return value:

* Time#to_sreturned encoding defaults to US-
ASCII but automatically

transcodes to Encoding.default_internalif it is 
set.

* TracePoint

* new class. This class is replacement of 
set_trace_func.

Easy to use and efficient implementation.

* toplevel

* added method:

* added main.define_methodwhich defines a 
global function.

* cgi

* Add HTML5 tag maker.

* CGI#headerhas been renamed to 
CGI#http_headerand

aliased to CGI#header.

* When HTML5 tagmakercalled, overwrite 
CGI#header,

CGI#headerfunction is to create a <header> 
element.

* iconv

* Iconvhas been removed. Use String#encode
instead.

* io/wait

* new features:

* added IO#wait_writablemethod.

* added IO#wait_readablemethod as alias of 
IO#wait.

* net/http

* new features:

* Proxies are now automatically detected from 
the http_proxyenvironment

variable.  See Net::HTTP::new for details.

* gzipand deflate compression are now 
requested for all requests by

default.  See Net::HTTP for details.

* SSL sessions are now reused across connections 
for a single instance.

This speeds up connection by using a previously 
negotiated session.

* new methods:

* Net::HTTP#local_host

* Net::HTTP#local_host=

* Net::HTTP#local_port

* Net::HTTP#local_port=

* extended method:

* Net::HTTP#connectuses local_hostand 
local_portif specified.

* net/ imap

* new methods:

* Net::IMAP.default_port

* Net::IMAP.default_imap_port

* Net::IMAP.default_tls_port

* Net::IMAP.default_ssl_port

* Net::IMAP.default_imaps_port

* objspace

* new method:

* ObjectSpace.reachable_objects_from(obj)

* openssl

* Consistently raise an error when trying to 
encode nil values. All instances

of OpenSSL::ASN1::Primitive now raise TypeError
when calling to_der on an

instance whose value is nil. All instances of 
OpenSSL::ASN1::Constructive

raise NoMethodErrorin the same case. 
Constructing such values is still

permitted.

* TLS 1.1 & 1.2 support by setting 
OpenSSL::SSL::SSLContext#ssl_versionto

:TLSv1_2, :TLSv1_2_server, :TLSv1_2_client 
or :TLSv1_1, :TLSv1_1_server

:TLSv1_1_client. The version being effectively 
used can be queried

with OpenSSL::SSL#ssl_version. Furthermore, it is 
also possible to

blacklist the new TLS versions with 
OpenSSL::SSL:OP_NO_TLSv1_1 and

OpenSSL::SSL::OP_NO_TLSv1_2.

* Added 
OpenSSL::SSL::SSLContext#renegotiation_cb. A 
user-defined callback

may be set which gets called whenever a new 
handshake is negotiated. This

also allows to programmatically decline (client) 
renegotiation attempts.

* Support for "0/n" splitting of records as BEAST 
mitigation via

OpenSSL::SSL::OP_DONT_INSERT_EMPTY_FRAGME
NTS.

* OpenSSLrequires passwords for decrypting 
PEM-encoded files to be at least

four characters long. This led to awkward 
situations where an export with

a password with fewer than four characters was 
possible, but accessing the

file afterwards failed. OpenSSL::PKey::RSA, 
OpenSSL::PKey::DSA and

OpenSSL::PKey::EC therefore now enforce the 
same check when exporting a

private key to PEM with a password - it has to be 
at least four characters

long.

* SSL/TLS support for the Next Protocol 
Negotiation extension. Supported

with OpenSSL1.0.1 and higher.

* OpenSSL::OPENSSL_FIPS allows client 
applications to detect whether OpenSSL

is running in FIPS mode and to react to the 
special requirements this

might impy.

* ostruct

* new methods:

* OpenStruct#[], []=

* OpenStruct#each_pair

* OpenStruct#eql?

* OpenStruct#hash

* OpenStruct#to_hconverts the struct to a hash.

* extended method:

* OpenStruct.newalso accepts an OpenStruct/ 
Struct.

* pathname

* extended method:

* Pathname#findreturns an enumerator if no 
block is given.

* rake

* rake has been updated to version 0.9.5.

This version is backwards-compatible with 
previous rake versions and

contains many bug fixes.

See

http://rake.rubyforge.org/doc/release_notes/rake-
0_9_5_rdoc.html for a list

of changes in rake 0.9.3, 0.9.4 and 0.9.5.

* rdoc

* rdochas been updated to version 4.0

This version is largely backwards-compatible with 
previous rdocversions.

The most notable change is an update to the ri
data format (ri data must

be regenerated for gems shared across rdoc
versions).  Further API changes

are internal and won't affect most users.

See 
https://github.com/rdoc/rdoc/blob/master/History
.rdoc for a list of

changes in rdoc4.0.

* resolv

* new methods:

* Resolv::DNS#timeouts=

* Resolv::DNS::Config#timeouts=

* rexml

* REXML::Document#writesupports Hash 
arguments.

* REXML::Document#writesupports 
new :encoding option. It changes

XML document encoding. Without :encoding 
option, encoding in

XML declaration is used for XML document 
encoding.

* RubyGems

* Updated to 2.0.0.preview2

RubyGems2.0.0 features the following 
improvements:

* Improved support for default gems shipping 
with ruby 2.0.0+

* A gem can have arbitrary metadata through 
Gem::Specification#metadata

* `gem search` now defaults to --remote and is 
anchored like gem list.

* Added --document to replace --rdocand --ri.  
Use --no-document to

disable documentation, --document=rdoc to 
only generate rdoc.

* Only ri-format documentation is generated by 
default.

* `gem server` uses RDoc::Servlet from RDoc4.0 
to generate HTML

documentation.

For an expanded list of updates and bug fixes see:

https://github.com/rubygems/rubygems/blob/mas
ter/History.txt

* shellwords

* Shellwords#shellescape() now stringifiesthe 
given object using to_s.

* Shellwords#shelljoin() accepts non-string 
objects in the given

array, each of which is stringifiedusing to_s.

* syslog

* Added Syslog::Logger which provides a Logger 
API atop Syslog.

* Syslog::Priority, Syslog::Level, Syslog::Option and 
Syslog::Macros

are introduced for easy detection of available 
constants on a

running system.

* tmpdir

* incompatible changes:

* Dir.mktmpdiruses FileUtils.remove_entry
instead of

FileUtils.remove_entry_secure.  This means that 
applications should not

change the permission of the created temporary 
directory to make

accessible from other users.

* yaml

* Syckhas been removed.  YAML now completely 
depends on libyamlbeing

installed.

* zlib

* Added streaming support for Zlib::Inflate and 
Zlib::Deflate.  This allows

processing of a stream without the use of large 
amounts of memory.

* Added support for the new deflate strategies 
Zlib::RLE and Zlib::FIXED.

* Zlibstreams are now processed without the GVL.  
This allows gzip, zliband

deflate streams to be processed in parallel.

=== Language changes

* Added %i and %I for symbol list creation (similar 
to %w and %W).

* Default source encoding is changed to UTF-8. 
(was US-ASCII)

=== Compatibility issues (excluding feature bug 
fixes)

* Array#values_at

See above.

* String#lines

* String#chars

* String#codepoints

* String#bytes

These methods no longer return an Enumerator, 
although passing a

block is still supported for backwards 
compatibility.

Code like str.lines.with_index(1) { |line, 
lineno| ... } no longer

works because str.linesreturns an array.  Replace 
lines with

each_linein such cases.

* Signal.trap

See above.

* Merge Onigmo.

https://github.com/k-takata/Onigmo

* The :close_othersoption is true by default for 
system() and exec().

Also, the close-on-exec flag is set by default for 
all new file descriptors.

This means file descriptors doesn't inherit to 
spawned process unless

explicitly requested such as system(..., fd=>fd).

* Kernel#respond_to? against a protected method 
now returns false

unless the second argument is true.

* Dir.mktmpdir in lib/tmpdir.rb

See above.

* OpenStructnew methods can conflict with 
custom attributes named

"each_pair", "eql?", "hash" or "to_h".

* Thread#join, Thread#value

See above.

* Mutex#lock, Mutex#unlock, Mutex#try_lock, 
Mutex#synchronizeand Mutex#sleep

See above.

NEWS file of Ruby 2.0
Many new features!!

23Euruko 2013 Toward more efficient Ruby 2.1 by Koichi Sasada



Euruko 2013 Toward more efficient Ruby 2.1 by Koichi Sasada 24

MatzǎŀƛŘ άwǳōȅ is almost matured as a
ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜ ǿƛǘƘ нΦл έ

http://itpro.nikkeibp.co.jp/article/NEWS/20130214/456322/

http://itpro.nikkeibp.co.jp/article/NEWS/20130214/456322/


Ruby versions

ÅWhich version of Ruby (MRI) do you use?
1. Ruby 1.8.7
2. Ruby 1.9.2
3. Ruby 1.9.3
4. Ruby 2.0.0 p0
5. Ruby 2.0.0 p195
6. Ruby 2.0.0 p247
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Ruby 2.0.0 is default at Heroku
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https://blog.heroku.com/archives/2013/6/17/ruby-2-default-new-aps

PR

https://blog.heroku.com/archives/2013/6/17/ruby-2-default-new-aps


Rubyist Magazine
Ruby 2.0 Special articles
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http://magazine.rubyist.net/?Ruby200SpecialEn


