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Ad2: Silver sponsor

Silver Sponsors

ClearCode Inc.

http://www.clear-code.com/

Free software is important
CbaECOde in ClearCode. We
develop/support software
with our free software
development experiences. We
feed back our business
experiences to free

software.
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Ad3: Red Data Tools

V' Project that provides data

processing tools for Ruby
Ruby DT —HMBY — VB =M T2 T70T O b

v https://red-data-tools.github.1io/

v Workshop during the afternoon
break on the 2nd day (today!)

288 (58!) OFRAKREDPICD—DU23vTHHdK!
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Ad4: 0SS Gate

v Project that increases people

who join 0SS development
0SSODBAFE (CHEHEEICSNT B AZ fikiRay (CIEDPTHR YU A

v https://o0ss-gate.github.io/
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Ad4: 0SS Gate

v Ruby is 0SS

Ruby+0SS

v 0SS Gate wants to increase people
to join Ruby itself and RubyGems

development!

0SS Gate ClFRubyZAR{ADRAF>EZERUbyGemDFFE (CSND
FTRIABEBPLEWL!

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Ad4: 0SS Gate

v Now, in Tokyo, Sapporo, Osaka

and Kyoto
BEIFHR - LR - KR - RETEHD

v If you live near by, join "0SS

Gate workshop"!
CNSOHIRICEATND AR [0SS GateD—2 3 v
JICBml&S |

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Ad4: 0SS Gate

v Want to expand to Hiroshima
and other areas all over the

wor 1d!

LEEPHRPDNS A TEE LT |

v If you're interested in increasing
people who join 0SS development,

talk to me!

0SSDEAFEICSNT D ADMEZ D C & [CHIRDH D AT
[CEEMNIT!
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What I want to do
PYRWIL

Improve performance

with C/C++ libraries
C/C++DSA TS —%E>TzE5R1k

v Not create binding
NAVT 4 2 TEEUTZLDITU »TEL

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Point of improving perf
BE(LTBHICKBECL

Done in C/C++

as much as possible
TEBRIF/(++ATRESES
v/ Don't move between
C/C++ and Ruby

C/C++ ZRubyE TL\ D T2 W S 72 L7FLY

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Example: #sum
Bl : #sum

numbers = (1..100000).to_a

# Move between C and Ruby: 25.7Tms
numbers.inject(&:+)

# Done in C: 9. 5ms
# 50x faster (50/=3&())
numbers.sum

J
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FYI: #inject(symbol)
SEIBR : #inject(symbol)

numbers = (1..100000).to_a

# Move between C and Ruby: 25.7Tms
numbers.inject(&:+)

# Done in C: 9.5ms
# 50x faster (50E3%())
numbers.inject(:+)

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Extension and binding
BRS A TSV—ENA VT4 0T
v Extension cims«o50-)

v Ruby library implemented in C
(CEEINTZRUbYDS A TS —

v Binding osqvz 4o

v Ruby library to use library

implemented in other languages
tSBEBREDSA TSV ERSLHDRUbYDS A TS 1)

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Binding usage
N T4 T DEEWVA

v Export each API to Ruby

TNZENDAPIZRUbYy TIERAD K DICT D

v Combine exported APIs in Ruby

NA VT 4 VIR T BAPIZRuby NIV THAE DTS

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Binding usage example
INA VT 42T DEWEH

require "cairo”

include Cairo

# Combine APIs

s = PDFSurface.new("red.pdf", 10, 10) # API

context = Context.new(s) # API
context.set _source color(:red) # API
context.paint # API
context.show_page # API

s.finish # API

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Point of improving perf
BE(LTBHICKBECL

Done in C/C++

as much as possible
TEBRIF/(++ATRESES
v/ Don't move between
C/C++ and Ruby

C/C++ ZRubyE TL\ D T2 W S 72 L7FLY

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Perf improvement example ™
BE(LO)

# Don't combine APIs in Ruby

# Ruby L N)L TAPIEMEHFE D E7LL)

## context.set source_color(:red) # API

## context.paint # API

## context.show_page # API

# Just call higher level API in Ruby

# Ruby)\'513E > EFL ANIVIFAPIE FEOH

context.show_red_page # Implemented in C
# CCIFCTER

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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What I want to do
PYRWIL

Improve performance

with C/C++ libraries
C/C++DSA TS —%E>TzE5R1k

v Not create binding
NAVT 4 2 TEEUTZLDITU »TEL

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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J

Use case
BEELEVVEE

v Machine learning
o

v/ Combine array/matrix operations
B3l - T5IICT 2 BEEFLHD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Raw C API for extension
RS 14 7S5 )—RDEDC API

Not bad but can be verbose

because of C
BLBFEVWATRFZUZOTRE

v Need better approach
5 LWL OBEEENEL

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Requirements
=i

v Easy to use C/C++ libraries
C/C++DSA TS —ZBRICFEAD L

4 Easy to write as much as possible
TEBJRIFESPIVL

4 Easy to dEbUg as much as possible
TEBLFTFNyILPTLNCLE

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Approaches (s=z5%

v Extend language to support
writing extension
LRSA TS —=EIFBRLDICEBZILE

v/ Not based on C
CLUNDEBZEED

v Provide convenient API
BRI & 2t

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Recommended approach
AR A DERH®

v Extend language to support
writing extension
LERSA TS —=ETBRLDICEBZILER

v/ Not based on C
C(LUNDEBZEFED

v Provide convenient API
{BFIAPI 1244

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Provide convenient API
ERIFAPI 124t

/

v Rice: C++ + Ruby

v Ext++: C++11 + Ruby

v Boost.Python: C++ + Python
v pybind11: C++11 + Python

Improve extension API - C++ as better language for extension
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Useful C++ properties
C++DER DS

v/ C++ can use C API directory
(++TIICDAPIZ BIZRFEA D

v'No wrapper API or libffi

Sy /N—=APIH1ibffiBHLIS7E LN

vV C++11 or later has many

convenient features
C++ TR IC (XEBRIEEEN T2 < SA DD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2



((“,Iegrainde

C++ convenient featurel
C++D{BFIHEHET

Type detection with "auto”
auto CEUHESR (C++11)

int n = 10;

auto square = n * n;
// square's type is
// squareDB(SE [int |

"

int"

Improve extension API - (++ as better lan guage for extension
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C++ convenient feature?
C++D{EFIHBSAE2

Lambda expression (C++11)
SLHIN (C++11)

// In Ruby: ->(n) {n * n}
auto square = [](int n) {
return n * n; // Return type is detected
Jit
square(10); // => 100

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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C++ convenient featurej
C++D{BFHI B RE3

Default argument
v DA NCTE

// In Ruby: def square(n=10)
int square(int n=10) {
return n * n;

}
// square() == square(10)

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Convenient API examplel
BRI ZE AP

# Ruby: Normal
class Sample
def hello
"Hello"
end

Improve extension API - C++ as better language for extension
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Convenient API examplel
BRI ZE AP

# Ruby: No syntax sugar
Sample = (lass.new do
define method(:hello) do
"Hello"
end

Improve extension API - C++ as better language for extension
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Convenient API examplel
BRI ZE AP

// C++!: Ext++

#include <ruby.hpp>

extern "C" void Init_sample(void) {
// Parent class (rb_cObject) is omittable
rb::Class("Sample"). // class Sample in Ruby

define_method("hello", // def hello in Ruby
[J(VALUE self) { // ->() {"Hello"} in Ruby
return rb_str_new_static("Hello");

b

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Convenient API examplel
BRI ZE AP

/*C*/
#include <ruby.h>
static VALUE rb_sample_hello(VALUE self) {
return rb_str_new_static("Hello");
} /* tDefinition. */
void Init_sample(void) {
/* Must specify parent class. */
VALUE sample = rb_define_class("Sample", rb_cObject);
/* JRegistration. They are separated. */
rb_define_method(sample, "hello", rb_sample_hello, 0);
}

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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C++ convenient feature4
C++D{EF| HEES

Custom type conversion
BBBDARAIIA X

v "Cast" 1s customizable
[FvRAN] ZHRISARXTEBRELNS L

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
HEBMDHR YA X

// Wrapper class of VALUE
class Object {
public:
// def initialize(rb_object)
//  @rb_object_ = rb_object
// end
Object(VALUE rb_object) : rb_object_(rb_object) {}
private:
VALUE rb_object_;
15

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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J

Custom type conversion
HEBMDHR YA X

class Object {
operator bool() const {
return RTEST(rb_object_);

}
b
// Object nil(Qnil); // Qnil wrapper
// if (nil) { -» if (RTEST(Qnil)) {

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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. o/
Custom type conversion
REBRDHRY VA X

// Trapl (E1)

// bool—->int cast is available

// Implicit Object—=>bool—> int cast

// bool=>intDF+ X ~INTESDT

// BEEEIICObject >bool »int&E F+ X I~

Object(Qture) + 1; // - RTEST(Qtrue) + 1
// > 1+ 1
/) = 2

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
REBRDHRY VA X

class Object {
// Deny explicit cast (C++11)
/) BEBEDF+ X ~EZIE (C++11)
explicit operator bool() const {
return RTEST(rb_object_);
}
hiF
// Object(Qtrue) + 1; // - Compile error

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
REBRDHRY VA X

// Trap2 (E2)

class Object {

public:

// Used as implicit VALUE—>Object cast
// BBEADVALUE=0bjectF + X < ICEDNS
Object(VALUE rb_object);

}i

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
HEBMDHR YA X

// Trap2 (E2)

// VALUE is just a number (VALUE(E7Z]ZD#HE)
typedef unsigned long VALUE;

Object identify(Object x) {return x;}

// Implicit VALUE->0Object cast

// BEERIICVALUE>0bjectE F+ X [~
identify(100); // == identify(Object(100)),

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
HEBMDHR YA X

class Object {

// Deny explicit cast

/) EEBDF + X ~ERIE

explicit Object(VALUE rb_object);
Jir
// identify(100); // - Compile error

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Custom type conversion
HEBMDHR YA X

class Object {
operator VALUE() const {return rb_object_;}
b
// Convenient ({&Fl/)
rb_p(Object(Qnil)); // = rb_p(Qnil);
// Not compile error. Hmm...
Object(Qnil) + 1; // - Qnil + 1;
// > 8+ 1;
// = 9;

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2



(-Plr\::rsi;imdn

C++ convenient featureb
C++D{EF|HEES

Template and specialization
TTU— b KL

v/~ Consistent cast API
—EMHDHBDF+ A MPIICERAD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C
Consistent cast API
—BHDdH 3+ + X MAPI

namespace rb {
// Consistent cast API
// Example: rb::cast<int32_t>(0Object(NUMZINT(10)),
// Example: rb::cast<Object>(10);
// FYI: C++ cast syntax: static_cast<TYPE>(expression)
template <typename RETURN_TYPE,
typename ARGUMENT_TYPE>
inline RETURN_TYPE cast(ARGUMENT_TYPE object);

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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C
Consistent cast API
—EBHDH D+ + R MAPI

template <> // rb::cast<int32_t>(0bject(NUM2INT(10));

inline int32_t cast<int32_t, Object>(Object rb_object) {
return NUM2INT(rb_object);

}

template <> // rb::cast<Object>(10);

inline Object cast<Object, int32_t>(int32_t n) {
return Object(INT2NUM(n));

}

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Consistent cast API '
—EBHDH D+ + R MAPI

// rb::cast<const char *>(0bject(rb_str_new_cstr("X"));

template <> inline

const char *cast<const char *, Object>(Object rb_object) {
VALUE rb_object_raw = rb_object;
return StringValueCStr(rb_object_raw);

}

template <> inline // rb::cast<Object>("hello");

Object cast<Object, const char *>(const char *c_string) {
return Object(rb_str_new_cstr(c_string));

}

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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C++ convenient featureb6
C++D{EF| K EE6

Initializer 1list (C++11)

MEMEVU R b (C++11)

v "{A,B,...}" is customizable
[{A, B, ...}1] ZHRIVAXTED
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J

Initializer list
MU R b

Object Object::send(

ID name_id,

std::initializer_list<VALUE> args);
// Ruby: "hello".send(:tr, "e", "E")
Object(rb_str_new_cstr("hello")).

send(rb_intern("tr"),

{rb_str_new _cstr("e"),
rb_str_new cstr("E")});

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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J

Initializer list
MBEU R B

Object Object::send(
ID name_id,
std::initializer_list<VALUE> args,
VALUE (*block)(VALUE data));
// Ruby: array.send(:collect) {true}
Object(array).
send(rb_intern("collect"),
{}, // Clear API than variable arguments
[ I(VALUE data) {return Qtrue;});

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Convenient API example2
BRI 7EAPII2

// C++: Ext++
rb::0bject(rb_n).
send("step”,
// Implicit Object—>VALUE cast
{rb::cast<rb::0bject>(10)},
[J(VALUE 1) {return rb_p(i)});
// n.step(10) {|i] p i}

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Convenient API example3
R TZAPIRI3

// C++! Rice

finclude <rice/Class.hpp>

static const char * // Not VALUE! (Auto convert)

rb_sample_hello(Rice::Object self) {
return "Hello";

}

extern "C" void Init_sample() {
Rice::define_class("Sample").

define_method("hello", &rb_sample_hello);

}

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: ProsT

C++NX— R DAPI : EPhr1

Fasier to write than C
CRUEZPTL

V' Require C++11 or later
C++1LIBER S

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: Pros£

C++NX—RADAPI : &2

Easy to use for C API users
B DC APIZE> TLIB AT SELPT LY

v Use C directly incl macro
NODLEHT(DOHEETBIERFERD
v Don't need to migrate to all

convenient API at once
—RICEZTHRZABID TGS RRICBITTES

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: Pros3

C++NX—RDAPI : £PR3

Easy to debug for C API users

BFDC APIZE>TLBAGTST /Ny I LPTN

v Can use GDB/LLDB directly

GDB/LLDBZEE#ZFEZ D

v GDB/LLDB have built-in C++ support
GDB/LLDBIZHAFSAH TC++ZEHR— h

ve extension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: Pros4

C++X—2ADAPI : Ed

Easy to optimize
BB LDTL

V' [Feature #13434] better
method definition in C API

(DAY Y RKERAPIOHNR
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Better method definition
AYVy REBODHR
v Metadata for optimization
RBEDTZDICASYTF—H &[S
v e.g.: Reduce memory allocations
Bl : AEU—P0O5—230ZFRO5T
V' Lazy method definition
WMWEBICFDETAVY FNEEZTESTED

v'e.g.: Reduce start-up time
Bl : B ERI DR

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Argument metadata
SIMDAST—F

class Hello
# Default argument is just for
# example. Other metadata will
# be more useful for optimization.
def hello(name, message="world")
end

end

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Argument metadata
SIMDAST—F

// C++: Rice
cHello.
define_method(
"hello",
&hello,
(Rice::Arg("name"), // ¢ Default
Rice::Arg("message"”)="world"));

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Lazy method definition '
EIEAY v NEH

class X
def a; end # Not define yet
def b; end # Not define yet
end
X = X.new
x.a # Define #a and #b

Improve extension API - (++ as better lan guage for extension
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Lazy method definition '
EIEAY v NEH

/* One of new C API ideas */
struct rb_method_entries entries|[] = {
"a", ...,
"b", ...,
¥
/* The definitions aren't defined at once. */
/* They are defined when the next method call. */

rb_define _method with_table(rb_cX, entries);

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2



Lazy method definition

EEAY v NEE

(Clearitode

J

// C++ implementation sample
{
rb::Class("X").
// Don't call rb_define_method() yet.
define_method("a", ...).
// Don't call rb_define_method() yet.
define_method("b", ...);
// Destructor is called.
// Call rb_define_method_with_table()
// in destructor.

}

Improve extension API -

C++ as better language for extension

Powered by Rabbit 2.2.2
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Lazy method definition '
EIEAY v NEH

// Ext++ implementation is just for test
rb::Class("X").
// Call rb_define_method() immediately.
define method("a", ...).
// Don't call rb_define_method() in
// the following define_method()s.
enable_lazy_define_method().
// Don't call rb_define_method() yet.
define _method("b", ...);

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Lazy method definition '
EIEAY v NEH

# Define only benchmark code in Ruby.
# Benchmark target code is in (C++.
n = 10000
Bench = (lass.new do
n.times do |i]
define _method("method#{i}") do
end
end
end

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Lazy method definition '
EIEAY v NEH

# Call benchmark code in Ruby.
# Benchmark target code is in (++.
n = 10000
bench = Bench.new
n.times do |i|
bench. send ("method#{i}")
end

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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Lazy method definition '
EIEAY v NEH

Type  |Define only (alled
Normal 5ms 5ms
Lazy Tms bms

5x faster when any methods

aren't called
AV ROEENZIFNIEERLY

Improve extension API - C++ as better language for extension
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C++ based API: Consi

C++NX— R DAPI : 58Pr1

C++ 1s difficult

C++(FZEL LY
vV e.g.: Template

REAETTU—hK

v Easy to write unreadable code
BEIC—-FTIVC»TVWI—KRZEITS

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: Cons?2

C++N—RADAPI : 182

Slower build

EJV KAHEL

v It may reduce try&error cycle
RITHELIC < BEBIDD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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C++ based API: Problem

C++\N—RDAPI : B8

Exception
B

v Ruby exception breaks C++
RAII (destructor)

(Resource Acquisition Is Initialization)
RubyDBINFEE—C++DRAIL (TR BRSO 5 —) HEHVELY

v Because 1t uses setjmp/longjmp
RubyDBIA [Esetjmp/longjmpZEfE > TLID DS

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Exception: Solution
BISY. : MRk

1. Rescue Ruby exception
Ruby DI Z rescue

2. Throw C++ exception
C++DBHIFMT L Tthrow

3. Re-raise the Ruby exception
LT EIXI5FT CRubyDFIN ZEBraise

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Conclusion
Fr o

v C++ based API is useful

C++N— R DAPI(Z{EF

v 'For writing ext uses (/C++ library
/CHDSATSUERSHRS A TSV EBLLE

v For optimizing w/ easy to use API
Bl EODTVAPIEME L F BB T B S

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Appendix
1R

Introduce easy to write

extension approaches
3RS A TS5 — ERRCEET B HEEBN

v The following contents are

used only when time 1is

remained
LIBRORBIIEFRENE > TLWBRHZELIFEDS

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Approaches (s=z5%

v Extend language to support
writing extension
LRSA TS —=EIFBRLDICEBZILE

v/ Not based on C
CLUNDEBZEED

v Provide convenient API
BRI & 2t

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2



Extend language

S/
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Rubex : RubyZ 53R

v Rubex: Extended Ruby
v Cython: Extended Python
Cython : PythonZ#i3&

Improve ex tension API - C++ as better language for exte

Powered by Rabbit 2.2.2
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How to run
B$hHLA

v Translate extension code to C
YERESEBETEHNTIZI—RECUTDI A

v Compile C code
AVNRAIENTZ(I— REEIVR

v Load the built extension
EIVNUTEHRS A T3 —ZHMHAD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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Extended syntax
MRS N

v Type information
BFHREETD

v C code snippet

(DI—KZEEIFD

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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How to run: Rubex
Rubex®EHMUA

# fibonacci.rubex
class Fibonacci
# "int" is type information
def compute(int n)
¥ ...
end
end

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2



(.(“,Ingraimdr\

How to run: Rubex
Rubex®&EH LA

% rubex fibonacci.rubex
cd fibonacc1

ruby extconf.rb

make

o o°

o
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How to run: Rubex
Rubex®EHMUA

require_relative "fibonacci.so"
p Fibonacci.new.compute(100)
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Extend language: Pros
HIRSEE | RAT

Friendly syntax for

base language users
N—RADEBEDIA—HF— (TR FELHAPTLEX

v Most syntax is the same
BXOKERERILTEL D
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Extend language: Pros2
HIRSEE | K2

Easy to migrate from base lang
K—ZDSENSOBIHNES

V' Because upward compatibility
ERIEBENS
v Code for base language works

without modification
R—2DSHETEHNZI— RIIESHL TH
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Extend language: Pros3
HIREEE | B3

Doesn't require much C knowledge
TATFICCORE IR

v Most code can be written with

base language knowledge
J— ROKEDFN—RDSEDR# TESF S
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Extend language: ConsT
MRS © a1

You realize that it's not

friendly syntax when you use 1t
BEOEZTARICHELUAPTUVETIEIFEVWER T

v Small differences will

confuse you
INSTREWVLHVBSWNAH > THHY IS LY
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Extend language: Cons2
HIRSE : 5aP2

Difficult to debug

FINy IHELL
v Need base language, extend
language and C knowledge

N—ADEFEDHHHILRSEFORFH O (DRFH O ML E

Cython has GDB integration to solve this problem
Cythonld C DREREZfEIR T B 728 (CGDBAA DEF|HREZ 1R
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Extend language: Cons3
MRS © 1572

Hard to maintain

(For maintainers, not for users)
A=Y —TRGESAVTF—) AVFFIANKE

v/ Base language introduces a
new syntax then extend

language should implement it
N—RDSFENHFH U VB EEA>HGRSETHEE
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Not based on C
(EELNER—RICTS

v/ JRuby: Java + Ruby
v Helix: Rust + Ruby

(ﬁlnar?mdn
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How to run: JRuby
JRuby TOEMD\L A

// Fibonacci.java
public class Fibonacci {
public long[] compute(int n) {
/]
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How to run: JRuby
JRuby COEMD\L A

o
%

javac Fibonacci.java
% jar cf fibonacci.jar Fibonacci.class
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How to run: JRuby
JRuby COEMD\L A

require "fibonacci.jar"
java_import "Fibonacci®
p Fibonacci.new.compute(100)
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Not based on C: Prosi
(EELNEAR—R(CT S : BFT

Fasier to write than C
CRUEZPTL

v Simpler syntax
RIS NTHEL

v Rich features compared to C
(R UBEENBL
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Not based on C: Pros?2
(EELSNER—RICT 3 : B2

Can use libraries

in base language
K—2SBOSATSU—%EREAS

V' Major languages have many libs
[E<EDNTVWEERBIISA1TS)—HBL)
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Not based on C: Cons1
(EELNEAR—R(CT S : 5P

Need base language knowledge
N—RASEORHNLE

v Java for JRuby (rubyzsiave)

v RUSt for He-LiX (Helix7x SRust)
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Not based on C: Cons?2
(EELNER—RICT S : 5772

May need C knowledge

(When Ruby implementation is MRI)
Ruby DEZENMRIZF S CORBNBHEND LN 7ELD

v Base language wraps Ruby C API

N—RDSFE(FRubyDC APIZS Yy T LTWLD

v'e.g.: sys::RSTRING_PTR on Helix
B : Helix7x Ssys: :RSTRING_PTRHDYS w = L 72API
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Not based on C: Cons3
(EELNEAR—RICT S : 5P73

Hard to maintain

(When Ruby implementation is MRI)
RubyDEENMRIIFZS A VTV ADBKEND

v Ruby introduces a new API

then base language may need

to implement 1t
RubyHD'#T L LAPIZ B> N—REETHEE"?

ve.g.: rb_gc_adjust_memory_usage()
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Provide convenient API
ERIFAPI 124t

/

v Rice: C++ + Ruby

v Ext++: C++11 + Ruby

v Boost.Python: C++ + Python
v pybind11: C++11 + Python

Improve extension API - C++ as better language for extension
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How to run: Rice
RicedEIH\U A

#include <rice/Class.hpp>

static const char * // Not VALUE!
rb_sample_hello(Rice::0Object self) {
return "Hello";
}
extern "C" void Init_sample() {
Rice::define_class("Sample").
define_method("hello", &rb_sample_hello);

Improve extension API - C++ as better language for extension Powered by Rabbit 2.2.2
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How to run: Rice
RicedEIH\U A

# extconf.rb
require "mkmf-rice"
create_makefile("sample")

Improve ex tension API - C++ as better language for extension Powered by Rabbit 2.2.2
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How to run: Rice
RiceEHD\U A

% ruby extconf.rb
% make

Improve ex tension API - (++ as better language for extension Powered by Rabbit 2.2.2
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How to run: Rice
RicedEIH\U A

require_relative "sample.so"
p Sample.new.hello
# => "Hello"
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Provide C++ API: Pros
C++ APIZ1REE . BrR

Improve extension API - C++ as better language for extension
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Provide C++ API: Cons
C++ APIZ4R4t : 58Ph

Improve extension API - C++ as better language for extension
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Provide C++ API: ConsN
C++ APIZEIREL : 5EAN

Conv from Ruby may be a bother
RubySEZDBEN EE

vV C++ with convenient Ruby C
API needs more code than Ruby

Ruby®C APLICC++DEFIAPIN'G > TH
Rubyk WHZ< TAI— RHLE
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From Ruby: Rice
Rubyh\SRicelcB1E
def fib(n)
prev = 1
current = 1

1.step(n - 1).collect do
prev, current = current, current + prev
prev
end
end
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From Ruby: Rice
Rubyh\SRicelcB1E

std::vector<uint64_t> fib(Rice::0Object self, int n) {
uint64_t prev = 1, current = 1;
std: :vector<uint64_t> numbers;
for (int i = 1; 1 < n; ++1) {
auto temp = current; current += prev; prev = temp;
numbers.push_back(prev);
}

return numbers;

}
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