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Goal
gig

You become
a new bindings developer

DIFDFHUINA VT4 VIRREBLGTD L




CClearCode
Bindings?
NAITF427Z&

v Glue of @einy) C and Ruby

FEICCERubyZ=DHE<HD

v You can use features implemented
in C from Ruby
(TRESNTHAEZRUbYD BER D

ve.g.: Socket, OpenSSL, YAML,
BV w M. OpenSSL, YAML::
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Bindings

C(“,Iearainde

J

INAAIT 420

Can't USe.... ~n @ Can use socket!

~

. "ﬂﬂgﬁ
require "so Ruby

|

]
Bindings

socket(2) C

require "socket"

Bindings

socket(2)
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Wlhy should I learn?

BAWTINA T4 VIBRREICTTED?

v To use Ruby in more cases
RubyZzH > E WA ATFIBE TED 726

\/e.g.: Machine leaning, multimedia, full
text search, cipher and so on

Bl WS, B - DE - SELE, SRR, B9
v Can use existing features in
Ruby through bindings

NAVT 4205 D EBFED VL MEBEZRUbY TIEZ D
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Incr. bindings developer
NAVF 4 D BRENBRD LWV

V' Why do I become a bindings

developer?
NADT 4 VIRREECTUTEAD?

v To expand use cases of Ruby!
RubyZ (A DT —RA&BPT /28I |

v'Not just a user for

provided features
BHSNTHEESS 11— —Tl35E<
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Summary
W=
Ext¥ | SWIG | FFI | GI%
Base |Ext |Ext |lib |1lib
Tech ffi | ff1
Impl. | Hand |Gene- |Hand | Gene-
by rate rate

% Extension library (3L5RS A 7351)—)

% GObject Introspection: Recommended (AR X)
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Demo
FE

Make powerful

auto generated
bindings

BEERSNTZNA VT 4 2V ITDHLDNTRAHD
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What is ext?

((“,Iegrainde

RS ATS)—>THIC?
Ext¥ | SWIG | FFI | GI%
Base |Ext |Ext |lib |1lib
Tech ffi | ff1
Impl. | Hand |Gene- |Hand | Gene-
by rate rate

% Extension library (3R> 73> —)

¥¢ GObject Introspection: Recommended (FA R X)
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Extension library
RS A1T35U—-Ll&
v Ruby library written in C
(CEMNTRubYyARS A TS —
V' Most bindings are ext lib
ZBLDONAVT 4 VIRIEKRS AT - ULTEE

v openssl is ext 1ib and bindings
oepnssUFHLKRS A TS U—TNA T4 2T

v Exc.: stringio is ext 1ib but...
BIA : stringioldILERS A TS5 1) —7ZHE---
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Ext 1ib and bindings
/S A TSV—ENA VT4 DY

Bindings

openssl

Extension library

stringio




C(“,Iearainde

What is 1ibffi? !

LibffioT&IC?
Ext¥ | SWIG | FFI | GI%
Base |[Ext |Ext | 1lib |1ib
Tech ffi | ffi
Impl. | Hand |Gene- |Hand | Gene-
by rate rate

% Extension library (3L3RS A FS51)—)

¥ GObject Introspection: Recommended (7 R2RXA)
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bindings 2016
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libffi and FFI: 1

LibffiZFFIZ (& : 1
v libffi: Library to impl. FFI

FFIZXERIBTHDSA TS —

v Foreign Function Interface

v Generally:

A1l APIs to impl. bindings
—RCENA VT 4 VI ERETBILHDTRNTD
APT

v Ruby doesn't use "FFI" term
Ruby Tl TFFIJ & U\5BEBEEHEEL
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libffi and FFI: 2

LibffiZFFIZ (S © 2

v/ Ruby FFI

v Library based on libffi
libffiZfE>725S 4TS5 —

v Provides Ruby API

to implement bindings
INA VT 4 VD EFRET DIZHDRubyDAPI Z 124
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libffi and bindings

libffiENA 74 >0

Bindings
attach_function :rand, [],

Ruby
Libffi based Ruby API
libffi C
rand(3)
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Impl. language

EESH
Ext¥ | SWIG | FFI | GI%
Base |[Ext | Ext |lib |1lib
Tech ffi | ff1
Impl. | C C+a | Ruby | Ruby
lang

% Extension library (3L5RS A 7351)—)

% GObject Introspection: Recommended (AR X)

Ruby bindings 2016 - How to create bindings 2016




Ext impl. by
RS A TS —DRERE

C(“,Ieare:i:ode

Ext¥ | SWIG | FFI | GI¥
Base |Ext |Ext |lib |1lib
Tech ffi | ff1
Impl. | Hand | Gener |Hand |Gene-
by ate rate

% Extension library (3R> 73> —)

¥¢ GObject Introspection: Recommended (FA R X)
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ClearCode

C
Ext impl. by: Target
BBS A TS ) —DRESE | HR

/* hello.h */

#pragma once

typedef struct hello_t Hello;

Hello *hello_new (void);

void hello free (Hello *hello);
const char *hello_message(Hello *hello);
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Ext impl. by hand
FHTOUERS A TS —DERE

Implemented in C by hand
Use C API provided by Ruby

~| Bindings |«




(Clearitode

o/

Ext impl. by hand
FHTOMLRS (TS — DR

https://github.com/kou/rabbit-slide-kou-rubykaigi-2016/
blob/master/c-api/bindings/hello.c
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Ext impl. by generation
BEER TOLRS 1 IS5 —DxE

Generated by SWIG
Use C API provided by Ruby

<| Bindings |

SWIG
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Ext impl. by generation
BRHERNTOHERS A TS5 ) —DRE
V' SWIG can generate impl.

Simplified Wrapper and Interface Generator
SWIGTEHREZHEMTED

v A user

v TensorFlow: A library for machine

intelligence
TensorFlow : #MAIEED S A TS 1) —

Used to generate Python bindings
Python/So V7 « VI Z R T B 726h I fEF
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Ext impl. by SWIG
SWIGT DRSS A TS5 —DRE

// swig -ruby hello.i -> hello_wrap.c
%module hello

%{

#include <hello.h>

%)

%include <hello.h>
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Use ext by SWIG
SWIETHE S T2HIRS 1 TS5 1) — %8S

irb(main):001:0> require "hello"

=> true

irb(main):002:0> hello = Hello.hello_new
=> #<SWIG::TYPE_p_hello_t:0x000...>
irb(main):003:0> Hello.hello_message(hello)
=> "Hello"

irb(main):004:0> Hello.hello_free(hello)

=> nil

# Raw C API... :<
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By SWIG again ’

SWIGTHS—E

%module hello
%{#tinclude <hello.h>%}
typedef struct hello_t {
%extend {
hello_t() {return hello_new();}
~hello_t() {hello_free($self);}
const char *message() {return hello_message($self);}
}
} Hello;
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Use again ’
55—EE>

irb(main):001:0> require "hello"

=> true

irb(main):002:0> hello = Hello::Hello.new
=> f#i<Hello: :Hello:0x000...>
irb(main):003:0> hello.message

=> "Hello"

# Object oriented API!
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Wirap up1: Ext
KEH!: RS TS5U—

V' By hand: Needs more work
FH  E<TAENFVLELTFEW

v By generation: Less work
Kk E< 2 CHDEWL

v Needs more work for easy use
EVPTVAPIICT B [CRFTE< AN TV E NFEW
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Wirap up2: Ext
Fro2 : kS 141TS5)—
v/ On maintenance

e.g.: New functions, enums
AVFFURE T B HLLEE - Sl EENEn

o

v/ By hand: Needs more work
F8  BIELESY

V' By generation: No more work
(But the bindings may not be easy to use)
R (BUDT<ENETY) BIfFEEL
This is a large benefit!
CNEXEEHR !
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Libffi impl. by

((“,Iegrainde

J

LibffiX— R TDREAE
Ext¥ | SWIG | FFI | GI%
Base |Ext |Ext |1lib |1ib
Tech ffi | ff1
Impl. |Hand |Gene- ' Hand | Gener
by rate ate

% Extension library (3L3RS A FS51)—)

¥ GObject Introspection: Recommended (7 R2RXA)

Ruby bindings 2016 - How to create

bindings 2016
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Llibffi impl. by hand
FEHTDLibffiN—RADEE

Implemented in Ruby by hand
Use Ruby API provided by Ruby FFI

~| Bindings |
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libffi impl. by hand
FHTDLibFFIXN—RDEE

require "ffi"

module LibHello
extend FFI::Library
ffi_lib "../../libhello/lib/1libhello.so"
attach_function :hello_new, [], :pointer
attach_function :hello_message, [:pointer], :string
attach_function :hello_free, [:pointer], :void

end
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Use l1ibffi impl. by hand
FHTOLbHFIN—RDREEES

irb(main):001:0> require "hello"

=> true

irb(main):002:0> hello = LibHello.hello_new
=> #<FFI::Pointer address=0x00000002b07ef0>
irb(main):003:0> LibHello.hello_message(hello)
=> "Hello"

irb(main):004:0> LibHello.hello_free(hello)

=> nil

# Raw C API... :<
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Wrap FFI impl. 1
FFITDEREZS v 71

class Hello
def initialize
hello = LibHello.hello_new
hello_free = LibHello.method(:hello _free)
@Ghello =
FFI::AutoPointer.new(hello, hello_free)
end
end

Ruby bindings 2016 - How to create bindings 2016 Powered by Rabbit 2.2.0
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J

Wrap FFI impl. 2
FFITDERERZES v 72

class Hello
def message
LibHello.hello_message(@hello)
end
end
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Use wrapped impl.
Sy T URERERZEREDS

irb(main):001:0> require "hello"
=> true

irb(main):002:0> hello = Hello.new
=> #{<Hello:0x000...>
irb(main):003:0> hello.message

=> "Hello"

# Object oriented API!
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Libffi impl. by gen.
BEER TOLbFfiN— R DEE

(*) gi = gobject-introspection

Generated by gi(*) gem at runtime

GObject
wrapper

~|libghello/~| Bindings |

g—ir—compiler}——1
L
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C ClearCode
libffi impl. by gen.
BELER TOLibFfIN—RDRE

require "gi"
Hello = GI.load("Hello")
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Use Libffi impl. by gen.”
SEERTOUbFFHA— R OEEERES

irb(main):001:0> require "hello"

=> true

irb(main):002:0> hello = Hello::Hello.new
=> #i<Hello: :Hello:0x2a9de98 ptr=0x2ecd540>
irb(main):003:0> hello.message

=> "Hello"

# Object oriented API!
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Wrap up1: libffi
FEH1: libffi

v By hand: Needs more work
Fg : < TAEDTEVE LIFTFRL

v Needs more work for easy use
FELPTUVAPLICT B [CIFS SICBHENE LF7EL

V' By generation: Less work
HER EZEHDFEN

v'No more work for easy use
LHEBELTUVAPLICES
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Wrap up2: libffi
FE&6H2 : 1ibffi
v On maintenance

e.g.: New functions, enums
AVFFURE T @I HLV - SlgEhEnEn

o

v By hand: Needs more work
T8 BIFELESY

v By generation: No more work
Ak BNEEE L
This is a large benefit!
CNIEAEHHS |
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Impl. by generation

ERN—RXTOEESE

Exty | SWIG | FFI | GIv¢
Base |Ext Ext | 1ib | 1l1b
Tech ffi ff1i
Impl. |Hand | Gener ' Hand |Gener
by ate ate

% Extension library (3L5RS A 7351)—)

% GObject Introspection: Recommended (AR X)
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SWIGeGI: When
SWIGSGI : £ Y1 =Y

V' When are bindings generated?
INA T4 VIDERTA I
v 0n build<Runtime
EIL KEFeETH

v SWIG: Need to build for new ver.
2 LLWN—Y 3 UNTRES U EI RHNE

v GI: No more work for new ver.
HUOWN=Is DT THEIEEZL
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SWIG<GI: Maintenance
SWIGLGI : AFF R
v SWIG: Maintain .i file for

each language binding

BSBNA VT« VIJRC 1T 72AINEAYTFH IR
v/ GI: Maintain annotations for

all language bindings

SEBNAVTAVIRLP ) T—V3VEAVTF IR
v We can work together with other
language binding maintainers
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SWIG: Overview (reprise) '
SWIG : BIE (FBi8)

Generated by SWIG
Use C API provided by Ruby

<| Bindings |«

SWIG
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SWIG: Maintenance
SWIG: A5+ R

Ruby binding
maintainers maintain
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C ClearCode
GI: Overview (reprise)
Gl : IE (B#’.)

(*) gi = gobject-introspection

Generated by gi(*) gem at runtime

GObject
wrapper
~|libghello/~=| Bindings |~
1

g-ir- compller%+ Hdlotwmlw

«
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GI: Maintenance
GI: A5FF+ R

GObject
wrapper

libghello

We can maintain with
library maintainers
and other language

binding maintainers

Ruby bindings 2016 - How to create bindings 2016 P
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Wrap up1
-3

v Bindings: Glue of C and Ruby
AT 420 EICCERubyZE DZE<SHD
v You can use features implemented

in C from Ruby
(CRESNTHEEZRDbYD BEZ S
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lirap up?2
FLH2

v Bindings increase cases that

Ruby can be used
NA VT4 VT FRbYyEFEZA DT —RZBPT

v Because they provide existing

good features to Ruby
INA VT 1 VU RO K VEEEZRUby TIEX B K S [
TBHH5
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lirap up3
FLH3

v Recommend GI based bindings

GIN=RDNA VT4 VIMARAAA

v For easy maintenance
AVFUFIRLRTING

v For easy to use API
EVPTVAPIICEZ DS

GI: GObject Introspection
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lirap up4
L H4

Let's become a
bindings
developer!

NAT 4 2V IJREECETEAD !
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Advertisement

/0SS Gate o

v Helps people who want to be an

0SS developer (but not yet)
0SSEERE C R\ FE—SBHEETLEVWAER
1B

v ClearCode booth zvura—rv—2)

v You can discus about 0SS Gate and

more technical details
0SS GateH o X BN ZORRETSS
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C ClearCode
Wrap up (reprise) =
FroH (B8

Let's become a
bindings
developer!

NAT 4 2V IJREECETEAD !
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Things not covered
BSBEMORIL
v Bindings are difficult to
install on Win. Any idea?
Windows TA VR h—=IUDNKE, £S5 TNIE?

v Performance - Annotation

MEg- P/ T—3Y

v Details of each binding's

create method
ITNENDINA VT 1« 2V TERRAEDFE
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