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Proto ("
(structed data)

Proto Compiler
C++
Java
python



References

• Protocol Buffers: A new open source 
release
– http://www.youtube.com/watch?v=K-
e8DDRwVUge8DDRwVUg

• Home Page
– http://code.google.com/p/protobuf/



Protocol Buffer ���
• Not socket
• �� �� 2008� 7� ��
• 	
 ��

– XML ��
– Parsing, serialization  (debugging)– Parsing, serialization  (debugging)
– Portable : IDL�� ��
– Heavy Optimization
– Language ��

• 
� �	�� ��� ��/� �	� ���
	 ��� ��

http://google-opensource.blogspot.com/2008/07/protocol-buffers-googles-data.html



XML������
• Simple
• 3~10���
• 20~100���	

• ��
���• ��
���
• ���������
���

http://code.google.com/intl/ko-KR/apis/protocolbuffers/docs/overview.html
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• ��
–�� index server request/response protocol
������

– 48,162 different message types– 48,162 different message types
– 12,183 .proto files

• �����
•  !/"#$��%&'
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• )*+,
• Stub -./�01

– ��������	
��
����
– Serializing, Parsing ��

• -."2
– �����/������

• IDL 34�5�6!7
– Portable
– ���� struct!"#– ���� struct!"#

• ��89
– java, c++, python
– 3rd party lib ($%�&��. 

http://code.google.com/p/protobuf/wiki/ThirdPartyAddOns#RPC_Implementations)
• :;*<=
• %>?@ABCDEF
• Lite GH	�6I
• Good Document
• BSD license
• ��J
KLMN)*+�KO�PQ
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• Output( binary)*+
– PB	 Reflection
���
 json�����
�

• Map, set �,-�• Map, set �,-�
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http://code.google.com/intl/ko-KR/apis/protocolbuffers/docs/overview.html
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• Download proto compiler in google code
• (Option) eclipse plugin
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• Proto compiler ./

– http://code.google.com/p/protobuf/downloads/l
ist
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Eclipse ������ #1
• Protoclips������

http://protoclipse.googlecode.com/svn/trunk/site/
• Windows-Preference-ProtoBuf Plugin Perferences��
	
 protoc.exe compiler��
� path����.



Eclipse ������ #2

• PB 012�3�4
– Project ����� -> Add Google ProtoBuf
Compiler Nature ��



Eclipse ������ #3

• src/test.proto1256

– test/Test.java ���������
• But, PB� lib� ��� ���	 
 ��
• 
� ����� maven 	�!

http://repo2.maven.org/maven2/com/google/protobuf/protobuf-java/



Eclipse ������ #4

• Pom.xml

<dependencies>
<dependency>
<groupId>com.google.protobuf</groupId><groupId>com.google.protobuf</groupId>
<artifactId>protobuf-java</artifactId>
<version>2.4.1</version>
</dependency>
</dependencies>



Eclipse ������ #4

• 012789:;<
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PB Format->� !"
// text.txt
package test;

message Request {
required string command = 1;
optional string param = 2;

}

/cygdrive/c/protocolbuffer
$ ./protoc.exe test.txt --java_out=.

TestRS0*N TestTxt.java 01T
(17KB, Protocol buffer UV>W@XY)

test.txt.pb.h (8K)

// c++ out
test.txt.pb.cc (12K)
test.txt.pb.h (8K)

// python out
/test/txt_pb2.py (2K)

naming
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• Descriptor ��

– internal_static_test_Request_descriptor
• Reflection ��

– Message / Message.Builder interfaces.
– Json �� ����� �� 	
 (ajax 	
)

• ������������, � !��� "#$• ������������, � !��� "#$
�%&'(	)*+(,-.

• /0�1234� 5
�6�78��,, 9��
��:;��1<:;6�1=>?����@
– option java_package = "com.example.foo.bar";
– option java_outer_classname = “ProtocolData";

• PB= EnumA java= enumB "#
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• =>?�@�A�

– 64 MB

• ��BCDEFGH%BIJ��K�
LMN�
�OPQ@�BA�RSTLMN�
�OPQ@�BA�RST
�
– CodedInputStream/CodedOutputStream
(ZeroCopyInputStream/ZeroCopyOutputStrea
m )
• SetTotalBytesLimit ���



��� �
• package ��
• ������	
• 
��
���� .proto
• message ��

– Protocol buffer language guide– Protocol buffer language guide
• Protoc.exe(����)������� java, 

python, c++����� !"#�
$.(immutable)

• protoc�%���&', ()*+ accessor,-�
$.
– get/set/has…



message
• package
• Type

– Bool, int32, uint32, float, double, string, bytes,  ….
– Enum

• Nested type
• Default value• Default value
• importing
• Modifier

– required : ��������	�. 
��
���

��
��������� RuntimeException, 
��
����������������� IOException 
!

– optional : option"#$
• hasXXX() � ��

– Repeated : 0%&'�(#)�*+,%)-.
• List��� ���



message

• U�BVWXYG(Z
– !"#$%�& protoc'()�
– Write/Read *+, serialization ,
"#-.
//

–0123� set4�5$678-./(9:
;�� bit <=/)



Versioning�������
• [�\]WB^A_�`IaST�
• �_bNBc]d-(]d�bN)1
eRST�fg

• But, javaG�hi�*+
���), • But, javaG�hi�*+
���), 
c++j*+��. kl(m.
(GOOGLE_PROTOBUF_VERIFY_VERSI
ON n@�)
– Incompatible>��+?'?@�ABC�
D/
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DEMO #1 - 0

• PB oW
// text.txt
package test;

message Request {
required string command = 1;
optional string param = 2;

}



DEMO #1 -1

package com.example.test;

import java.io.FileOutputStream;
import test.Test.Request;

public class Writer {
public static void main(String[] args) throws Exception {

Request request = Request.newBuilder()
.setCommand("commit")
.setParam("every files")
.build();

FileOutputStream output = new FileOutputStream("r.os");
request.writeTo(output);
output.close();

}
}



DEMO #1 -2

package com.example.test;

import java.io.FileInputStream;
import test.Test.Request;

public class Reader {
public static void main(String[] args) throws Exception {

Request request = Request.parseFrom(new FileInputStream("r.os"));
System.out.println("command : " + request.getCommand());
if (request.hasParam()) {

System.out.println("params : " + request.getParam());
} 

}
}



DEMO #1 -3

command : commit
params : every files



package tutorial;

option java_package = "com.example.tutorial";
option java_outer_classname = "AddressBookProtos";

message Person {
required string name = 1;
required int32 id = 2;
optional string email = 3;

enum PhoneType {
MOBILE = 0;
HOME = 1;
WORK = 2; DEMO #2WORK = 2;

}

message PhoneNumber {
required string number = 1;
optional PhoneType type = 2 [default = HOME];

}

repeated PhoneNumber phone = 4;
}

message AddressBook {
repeated Person person = 1;

}

DEMO #2



DEMO #3 – 1
��� c++ ��� ��	
 ��

#include <iostream>
#include <fstream>
#include <string>
#include "test.pb.h"

using namespace std; 

int main(int argc, char* argv[]) { 
Request request;
request.set_command("init");
request.set_param("0");

fstream out("streams", ios::out | ios::binary | ios::trunc); 
request.SerializeToOstream(&out); 
out.close();

return 1;
}



DEMO #3 – 1
��� c++ ��� ��	
 ��

#include <iostream>
#include <fstream>
#include <string>
#include "test.pb.h"

using namespace std; 

int main(int argc, char* argv[]) { 
Request request;
fstream in(“streams", ios::in | ios::binary);
if (!request.ParseFromIstream(&in)) {

cerr << "Failed to parse streams." << endl;
exit(1);

}
cout << “command: " << request.command() << endl;
if (request.has_param()) {

cout << “param: " << request.param() << endl;
}

}
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Protocol Buffer Language Guide

• http://code.google.com/intl/ko-
KR/apis/protocolbuffers/docs/proto.html



API
• http://code.google.com/intl/ko-

KR/apis/protocolbuffers/docs/reference/java/index.html



PB Format

• http://wiki.openstreetmap.org/wiki/PBF_Fo
rmat
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• https://github.com/eishay/jvm-serializers/wiki

Z�[\G]�^_`
a*� 2a*� 2
("b json/xml�
cd)



End of Document


