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Fast, fun for humans

Fast, efficient for computers
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2. Let's GO with SWIG
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Gopher by Renée Fench, and tenntenn
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#include <iostream>

void printHello();

[deview.hpp]

libdeview.so
#include “deview.hpp”

void printHello() {

std::cout << "Hello Deview!!" << std::endl;

¥

[deview.cpp]
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#include <iostream>
void printHello();

[deview.hpp]

libdeview.so
#include “deview.hpp”

void printHello() {

std::cout << "Hello Deview!!" << std::endl;

¥

[deview.cpp]
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%module deview
%include deview.hpp

%ignore --:

%rename ---
Y%template -

%insert (go_wrapper) %{

%}

[deview.i]
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%module deview
%include deview.hpp

%ignore --:

%rename ---
Y%template -

%insert (go_wrapper) %{

%}

[deview.i]
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%module deview
%include deview.hpp

%ignore --:

%rename ---
Y%template -

%insert (go_wrapper) %{

%}

[deview.i]
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package deview e MAE| T |X|C] O| 2

func PrintHello() { SEA

Swig_cxx_printHello(--+) Hello Deview!l =

[generated deview.go]
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2.3 SWIGE B80T

package main
import deview

func main() {
deview.PrintHello()

}

[main.go]
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2.3 SWIGE B80T

package main
Import deview

func main() {
deview.PrintHello()

}

[main.go]

SWIG

package deview

func PrintHello() {

Swig_cxx_printHello(--)

¥

[generated deview.go]




package main
Import deview

func main() {

deview.PrintHello()

}

[main.go]

SWIG

package deview

func PrintHello() {

Swig_cxx_printHello(--)

¥

[generated deview.go]

#include “"deview.hpp”

void printHello() {

}

--"Hello Deviewl!!” -
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Search Application Server void main() { void search() {

engine::search(); ‘

3 B } s

#include “engine.hpp” #include “engine.hpp”

— —

Naver Search Engine
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| | package main #include “engine.hpp”

Vv _ = .
Import engine

Search Application Server :

engine.Search()

v _ B }

Naver Search Engine

[search.go] [engine.go]
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3.How We GO

Gopher by Renée French, and tenntenn
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GO= GO EHA|

DO R

Gopher by Renée French, and tenntenn
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3.1 Let Them Go

GOEH A= R &
- lgnore Reference, Move, Iterator, Operator Overload, etc

ignore Row: :getColumn<T>(std::string
1gnore Table::move;
ignore Table::begin();

ignore Table::end();
ignore Table::erase(const_iterator);
ignore Table::operator (std::

[deview.i]
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3.1 Let Them Go

GOEH A= R &
- lgnore Reference, Move, Iterator, Operator Overload, etc

ignore Row: :getColumn<T>(std::string
ignore Table::move;

ignore Table::begin();

ignore Table::end();

ignore Table::erase(const_iterator);
ignore Table::operator [](std::

rename (assign) Table::operator=;

[deview.i]



3.2 Switch(.type) o

C/C++ type Go type

bool bool x—!Ix:-ll *l-'g'-éél- El-cl):l 'CI>'|$_E SWIGO'"}" 7|-O|E
char byte
signed char Int8

unsigned char byte
short int16
unsigned short uint16

int int
unsigned int uint
long int64
unsigned long uint64
long long int64
unsigned long long/[uint64
float float3 2
double float64
char * .
char [] string

http://www.swig.org/Doc4.0/Go.html#Go_typemaps
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3.2 Switch(.type)

C/C++ type Go type N

bool bool x—!xb-ll *l-'g'OEI- El-cl):l $|$E SWIGO'"}" 7|-O|E

char byte

signed char Int8 app -Ly {

unsigned char |[byte typemap (gotype) ;

short int16 template(VectorString) std::vector<std::string>;
unsigned short uint16 : :
— — [deview.i]
unsigned int uint

long int64

unsigned long umnt64

long long int64

unsigned long long/[uint64

float float3 2

double float64

char * .

char [] string

http://www.swig.org/Doc4.0/Go.html#Go_typemaps
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unsigned int uint
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3.2 Switch(.type)

CICH type o type XI& A2 S ELOI O] X<

bool bool =~ *l'o OE E'|-I:I Tl‘l‘E SWIGO'"}" 7|-O|E

char byte

signed char Int8 ap ply {

unsigned char |[byte typemap (gotype)

short int16

unsigned short uint16 : :
— — [deview.i]
unsigned int unt Std_vector_S1_std_string_Sg_

long int64 .

unsigned long uint64 Sng ¢ pt : ( )

long long int64

unsigned long long/[uint64 [generated deview.go]

float float3 2

double float64

char * .

char [] string

http://www.swig.org/Doc4.0/Go.html#Go_typemaps
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3.3 Exception? Recover]

Throw => Catch => Panic --------

exception {

try A
$action;

} catch (std::exception &e) {
_swig_gopanic(e.what());

}.

[deview.i]
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3.3 Exception? Recover]

Throw => Catch => Panic --------- => Recover

exception {

try {
$action;

} catch (std::exception &e) {
_swig_gopanic(e.what());
} [main.go]

[deview.i]
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3.4 Template + Macro

Template2 285t 212 O[2] MAH SFX}

define TEMPLATE_WRAP(Type, T...)
template(## ColumnName ## Type) ColumnName<T>;
template(## AddColumn ## Type) Table::addColumn<T>;
template(## HasColumn ## Type) Table::hasColumn<T>;
enddef

TEMPLATE_WRAP(Boo1, | );
TEMPLATE_WRAP(String, std: :string);
TEMPLATE_WRAP(VectorString, std::vector<std::string>);

[deview.i]
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3.4 Template + Macro

Template2 285t 212 O[2] MAH SFX}
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[deview.i]
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3.4 Template + Macro

Template2 285t 212 O[2] MAH SFX}

define TEMPLATE_WRAP(Type, T...)
template(## ColumnName ## Type) ColumnName<T>;
template(## AddColumn ## Type) Table::addColumn<T>;
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enddef

TEMPLATE_WRAP(Boo1, | );
TEMPLATE_WRAP(String, std: :string);
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3.4 (Rename) + Template + Macro

SWIGE interface{} & L 5Lt =0} oiC}

bool hasColumn(const std::string& columnName) const;
template <typename T>

bool hasColumn( ColumnName<T>& name) :



DEVIEW
2020

3.4 (Rename) + Template + Macro

SWIGE interface{} & L 5Lt =0} oiC}

bool hasColumn( : :string& columnName)
template <typename T>

bool hasColumn(const ColumnName<T>& name) const;
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3.4 (Rename) + Template + Macro

SWIGE interface{} & L|FL| =0} otC}

bool hasColumn(const : :string& columnName)
template <typename T>
bool hasColumn(const ColumnName<T>& name) const;

HasColumn(name

[generated deview.go]
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3.4 (Rename) + Template + Macro

SWIGE interface{} & L|FL| =0} otC}

bool hasColumn(const : :string& columnName)
template <typename T>
bool hasColumn(const ColumnName<T>& name) const;

HasColumn(name

[generated deview.go]

0|2 =2| AZ[X]

rename (HasColumn) Table: :hasColumn;

rename (## HasColumn ## Type) Table::hasColumn<T>;

[deview.i]



DEVIEW
2020

3.4 (Rename) + Template + Macro

SWIGE interface{} & L|FL| =0} otC}

bool hasColumn(const : :string& columnName)
template <typename T>
bool hasColumn(const ColumnName<T>& name) const;

HasColumn(name

[generated deview.go]

0|2 =2| AZ[X]

rename (HasColumn) Table: :hasColumn;

rename (## HasColumn ## Type) Table::hasColumn<T>;

[deview.i]
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3.5 Enum

EnumOi| 8= Namespace= g =7}t GiCt

Nnamespace npp

1

namespace Sc2

{
V[UMCo LumnType

{
||

NppSc2ColumnType
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3.5 Enum

EnumOi| 8= Namespace= g =7}t GiCt

namespace npp

1

namespace Sc2

1
V[UMCo LumnType o

1 dejL B8= 4

II insert(go_wrapper) %{

NppSc2ColumnType — }type ColumnType = NppSc2ColumnType

[deview.i]
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3.6 Inception - Preprocess

SWIG?} XIA| Parserg AE05lA] B2tA 2 EF

- ColumnName< ::string>
nst ColumnName< ::string>
const ColumnName<std::string> ° // Syntax Errorf

T ColumnName< . :string>
- ColumnName< ::string>




DEVIEW
2020

3.6 Inception - Preprocess

SWIG?} XIA| Parserg AE05lA] B2tA 2 EF

CONST ColumnName< ::String>
“onst ColumnName< ::String>
const ColumnName<std::string> : // Syntax Errorl

const ColumnName<std::string>
5T ColumnName<stad: :string>

X2 = 2|I| It50ofL|

CN_KEY(x) CN_KEY = x

include

[deview.i]
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3.6 Inception - Preprocess

SWIG?} XIA| Parserg AE05lA] B2tA 2 EF

CONST ColumnName< ::String>
“onst ColumnName< ::String>
const ColumnName<std::string> : // Syntax Errorl

const ColumnName<std::string>
5T ColumnName<stad: :string>

X2 = 2|I| It50ofL|

CN_KEY(x) CN_KEY = x

include

[deview.i]
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3.6 Inception - Extend

Y| A EIQIO 2 242 HABHOE 50 HEARL AL

template <typename T>

T const& [o[Shd@edqVllgl( const ::string& columnName) const;
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3.6 Inception - Extend

Y| A EIQIO 2 242 HABHOE 50 HEARL AL

template <typename T>
T const& [o[Shd@edqVllgl( const

auto& r = tl.addRow( );

ggetColumn[EEIRORERCHN Nt Co Lumn[§diRte ke
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3.6 Inception - Extend

A IO R 2he HAHSHOF 510 YR AL A

template <typename T>
T const& [s[Syd@eau¥inlgl( const : :string& columnName) const;

auto& r = tl.addRow( );

r. el (a_1dx) = 3; r.[ofSd®edqlgl( b 1dx1)

o o _A
3= £22 US4 ULt

r. _ := t1.AddRow()
r.SetColumnInt32(aldx

extend npp::sc2::Row {
template <typename T
setColumn(std: :string name, T val) {

r.SetColumnInt32(bIdx1
self->getColumn< T >(name) val;

[main.go]

[deview.i]



DEVIEW

3.7 Shared Memory

Apache MPM Prefork0j|A] Shared Cache?} 2R (READ >> Write)
- Key-Value Map34{0]| 28

- GO= Communications A%, HE|TZE2M|AJ 2 2 (Goroutine!)

- A|H/220|AHE, gRpcE ¢t S410| T2
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3.7 Shared Memory

Apache MPM Prefork0{|A Shared Cache?} 22 (READ >> Write)
- sglite3 A&

- sqlite30J|A¢] Write-Ahead-Logging &/d=}(Single Write)

- /dev/shm F40f| db 444
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3.8 Calm Down, Mem

Memory Wave
- GOQ| GCE= CPPEEE 222 M2 2|0jl= 2HAl0| giL|ct

NewTable() < (npp::sc2::Table *) npp::sc2::Table(

memory free buf cached total

15549 -
|

77745 | < 7 |

MB 10:00 11:00
[Seer Collector]
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3.8 Calm Down, Mem

2H1) 21H Delete 2 H2) SetFinalizer
t1, _ = NewTable() t1, _ = NewOrgTable()
DeleteTable (t1) r‘untime:cietFinalizer‘(tl t1.Delete)
- A2 X1 &2 Delete - AF2XE NewlH AR
- 52 2 - Queued]| ‘FO|C}2} GC L 2|(C|=F=71)
- GO AMHOIM A B B - GO AH{OIM T2 Ef AT g S
- Apachell|A A H B - Apache0jjA AFB T 28 (M2 2] AHE ST UP)

o
- Pointer<iAl OfL|OH & = - Pointer2t X| &
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3.8 Calm Down, Mem

= H1) 2™ Delete = H2) SetFinalizer
t1, = NewTable() t1l, _ = NewOrgTable()
DeleteTable (t1) r‘untime:cietFinalizer‘(tl t1.Delete)
- A2 X2 2 Delete - AFEX= NewB AR
- F24 3 - Queued]| &O|C2t GC [ 2|~(0|5=21)
- GO AMHOM AFEHF S - GO AHOM 22| AT ZZ A "7f
- ApachediiA| ALY U - Apacheoif A8 U@z MO T

o
- Pointergi&l OIL|{ £ = - Pointer@t X| & N .
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3.8 Calm Down, Mem

2H1) 21H Delete 2 H3) SetFinalizer + runtime.GC()
t1, _ = NewTable() t1, _ = NewOrgTable()
DeleteTable (t1) r‘untime:cietFinalizer‘(tl t1.Delete)
- AFEXPPF A F Delete - AFE A= NewRr AFE
- 52t 5l - 3|4 EfO|Y X JHs SiLt HEHA A3t
- GO AMHOIM A B B - GO MHOJ|A K &22| AFET g S|
- ApacheOj[A] AFE T &8 - ApacheOjAM AFEF EE(HIE 2| AT UP)

o
- Pointer<iAl OfL|OH & = - Pointer2t X| &
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3.8 Calm Down, Mem

S H1) 23X Delete S H3) SetFinalizer + runtime.GC()
t1, = NewTable() t1l, _ = NewOrgTable()
DeleteTable (t1) r‘untime:cietFinalizer‘(tl t1.Delete)
- AFEXP2t &1 Delete - A& A= New B AL
- F24 3 - 2|4 EfO|Y =T I} ofLf I{ILHA A3k
- GO MH{OA AIBH S - GO MH{O||A HI 22| ArEH =g "7f
- ApachediiA| ALY U - Apacheoif A8 U@z MO T

o
- Pointergi&l OIL|{ £ = - Pointer@t X| & N .
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3.8 Calm Down, Mem

2 H1) 21 Delete 2 H4) Xj'2 = XtN| Destructor 1194
-tl .= NewTab'Le() Tl - NeWOr‘gTab'Le()
tl
- A2 X2 A8 Delete - AF2XE NewlH AR
=3t 314 - 3|5 Efo|Y A oHs SiLt HEHA oY

O

- GO AHO|A AFE S

8T BT - GO MHO[M A 2E(H 22| AFEZ UP)
- ApacheOi|A A2

L =4
o o
S - Apache0j|M ArEF S8 (HI 22| Ar8F UP)
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3.8 Calm Down, Mem

2 H1) 21 Delete 2 H4) Xj'2 = XtN| Destructor 1194
-tl .= NewTab'Le() Tl - NeWOr‘gTab'Le()
tl
- A2 X2 A8 Delete - AF2XE NewlH AR
=3t 314 - 3|5 Efo|Y A oHs SiLt HEHA oY

O

- GO AHO|A AFE S

8T BT - GO MHO[M A8 27F(H| 22| AFRZF UP)
- ApacheOi|A A2

(@)
X - ApachediAf Abgat atxi oz WO

)
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3.8 Calm Down, Mem

= H1) 2™ Delete
_ = NewTable()

DeleteTable(t1)

memory -free buf cached total
15549 |

- AFR X2 &A™ Delete

_ 57'_ 9_|—|— 77745 | | | |

- GO MOl M At 2 UX o [t ' ' 2pp(3598MB)
MB 10:00 11:00 12:00

- ApacheOf|A| Af2EF L

[Seer Collector]
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3.9 Performance

GO? C++HLt L2 852 EHF =217
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3.9 Performance
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I A 273(Apache, etc)
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3.9 Performance

GO?|8l C++2|dl OfmX| B2 2F2F X 500702 Z el X2|A|

GO C++
CPU 9.2% 10.9%
Memory 1450MB 1080MB
/0 Write 8KB/s 8KB/s

Apache Worker ~13 ~15



3.9 Performance

2020.07 Line Matome AlAMH|A Xz}

12

13

14

23

AvgRespTime

Change Rate 9.48%
Current 14.9ms
7days ago 16.46ms

[Seer Monitor]
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4.0 JUEE] AMH|A 27K

- 2020.02.14 Kick-off(d=d 2UAda ZI2|5| XoiF)
- 2020.05.17v0.1.0 E2|X

- 2020.07.02 AW AHAH|A GO 7|8t BEE Kt 27
- 2020.07.10v1.0.0 EE|X

- 2020.10.16v1.3.2 EE|X
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4.2 Easy, Fun, Fast

#dHE #IHEA #Z 2| B

Language Specification
- GO 100 pages

- C++20 1841 pages
(Core 500 pages)

;
5
:

Fast, fun for humans

Fast, efficient for computers

Brad Fitzpatrick GoCon 2014
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4.3 Hello, GO World!

#HEC2HE #E|AE #JSHIAE #I1ZENM
HIAE 2|1 2Ag}

- go build, go test(-bench), godoc
- Example* => H|AE + 2A{<g}

v Example

Code:
ExampleBool_GetBool() {
value := parser.Parse( value := parser.Parse("false")
fmt.Println(value) fmt.Println(value)

Output:

false
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#eldHE #3C2|R

212tst Compiler, & &l Style FUNCTION()
- gofmt, goimport {

}

—
=
w0
P
=
a2
¥,
Q
=

FUNCTION() {
}

AT IARY VLY

:
— - | -\
— - - -~ - - e - - ol -

=Y
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4.5 O3 | X| H{EL 22|10 HX]

#TCHIZ # 3 CHXA Y #0| 4528 # 3 EXHAIR

Github 7|g9F HfIL 2} go.mod
- Repository0f| H22t 7}55tH ot 22 import
- Release 7|HFO = HYIEX}/ALE X B5 Mo HH £iZ|

-XALAEZ Ol SR X WY




4.6 GOZH2| A2

- GO £0]| 7|& 22| mefol=O| . =& MLt
- CIE JREXe] IEE 29| Importd = QULE.

- O10|0]| gt defer

- GOOj|A &= O120| &6tHEtE Test Driven Development& 61| EICt,

- C++2 B&0 wh2f 24 el 3=t (T40]) CfE Held|, GO= & 90| ALY,
- O} E°t GO E= 20| EH2{2|(£3]| Marshaling)

- GO?| TheotL| O|M|= Ef 1017 =&l EQILCT,

- C++0f| H[SHA| st 2F0| ZO{A|, HIZ2 AMH[A JHEOf| HE & + UILL.

- 1 215 21E Al =40 EHSEUL.



Give it a GO!






Thank You
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http://www.swig.org/Doc4.0/SWIG.html
https://github.com/swig/swig/tree/master/Examples/go
https://www.softwariness.com/articles/api-design-for-swig
https://github.com/Softwariness/SwigUsageExample
https://github.com/golang/go/tree/master/misc/swig/callback
https://github.com/jsolmon/go-swig-exceptions
https://github.com/garrettsickles/goapache
https://medium.com/a-journey-with-go/go-finalizers-786df8e17687
https://qgithub.com/swig/swig/issues/289



