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Protocol Buffers Home Docs FAQ Foum Download 1
Developer Guide .
8 Developer Guide
Overview
Language Guide Welcome to the developer documentation for protocol buffers — a language-neutral, platform-neutral, extensible way of serializing structured data for use in
. communications protocols, data storage, and more

Style Guide

Encoding This documentation is aimed at Java, C++, or Python developers who want to use protocol buffers in their applications. This overview introduces protocol buffers and
& Tutorial tells you what you need to do to get started — you can then go on to follow the tutorials or delve deeper into protocol buffer encoding. AP reference documentation is

| ulongls also provided for all three languages, as well as language and style guides for writing . proto files.

Technigues

Lo What tocol buffers?
API Reference al are protocol buiiers

Reference Overiew Protocol buffers are a flexible, efficient, automated mechanism for serializing structured data — think XML, but smaller, faster, and simpler. You define how you want

C++ Generated Cods your data to be structured once, then you can use special generated source code to easily write and read your structured data to and from a variety of data streams
Cat AP and using a variety of languages. You can even update your data structure without breaking deployed programs that are compiled against the "old” format.
@

Java Generated Code

Java AP (javadoc How do they work?

Python Generated Code You specify how you want the information you're serializing to be structured by defining protocol buffer message types in . proto files. Each protocol buffer message

Python AP (epydoc is a small logical record of information, containing a series of name-value pairs. Here's a very basic example of a .proto file that defines a message containing

information about a person:
Other Languages and

Plugins
nessage Person |

required string name = 1;
required intd2 id = 2;
optional string email = 3;

enum PhoneTvpe §
MOBILE = 0:
HOME = 1:
WORK = 2:

t

message PhoneNunber {
required string number = 1:
optional PhoneType twpe = 2 [default = HOME]:

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



» Proto compiler A x|

— http://code.google.com/p/protobuf/downloads/I
st

Filename v Summary + Labels v
| protobuf-24 1tarbz? Protocol Buffers 2.4.1 full source — C++, Java, Python  Festured

protobuf-2.4 1targz  Protocol Buffers 2.4.1 full source — C++, Java, Python Fasturec

| protobuf-2 4 1 zip Protocol Buffers 2.4 1 full source — C++, Java, Python Featured 571 protoc.exe

protoc-Z 4 1-win32 zip Protocol Buffers 2.4.1 compiler - Windows binary Festured BEpE O

| protobuf-2 3.0tarbz? Protocol Buffers 2.3.0 full source — C++, Java, Python

protobuf-2 3 0 targz  Protocol Buffers 2. 3.0 full source — C++_ Java, Python

| protobuf-2.3 0 zip Protocol Buffers 2.3.0 full source — C++, Java, Python

protoc-2 3 0-win32 zip Protocol Buffers 2.3 .0 compiler - Windows binary
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» Protoclips (4|0 E FA
http://protoclipse.googlecode.com/svn/trunk/site/

 Windows-Preference-ProtoBuf Plugin Perferencess}
0| M protoc.exe compiler7t Ax|El pathg =Ll

) Prefer ences (e B

prete ProtoBuf Plugin Preferences

Goegle Protocol Buffers Compiler Plug-in Settings

Compiler Path:
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Comp

New
GO Into

Show In

Copy

Copy Qualified Name
Paste
Delete
Rel or
Build Path

Refactor

Import

Refresh
Close Project
Close Unrelated Projects

Validate

Show in Remote Systems view
Maven

Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...
Spring Tools

Source

Configure

iler Nature A1EH

»
Alt+Shift+W »
Ctrl-C

Chrl=\
Delete

I Add Google ProtoBuf Compiler Nature I

Properties

Alt-shift=T»
F5 & FProperties for 111
type filter texi]
Resource
, Builders
N y Dependency Management
5 Java Build Path
» lava Code Style
4 lava Compiler
L Java Editor
»
13
L3
Alt+Enter

Builders

Cenfigure the builders for the project:

| [oub Java Builder
[¥] |& Google Protocol Buffers Builder




Eclipse =212/ AFE #3

» src/test.proto I} & A4

= Ma| BB palbypr 2 gipPr| T O|E testproto i3

= k:| o package test;
s
B 111 message Request {
2 src required string command = 1;
f test optional string param = 2;
&l| Testjava T
|Z| test proto
=i JRE System Library [JavaSE-1.7
= Servers

7 test

—test/Test.java I L O0| XIS 2 A4
« But, PB2] lib7} {lo{oF Huto| &
- A& Ct 24 7L maven 0| 3!

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

<dependencies>

<dependency>
<groupld>com.google.protobuf</groupld>
<artifactld>protobuf-java</artifactld>
<version>2.4.1</version>

</dependency>

</dependencies>
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PB Format->4AA &l

/I text.txt
package test;

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

}

_ protoc - |=$3RC_OIR --java_out=3$05T_OIR $3RC_OIR/addressbook.proto
/cygdrive/c/protocolbuffer

$ ./protoc.exe test.txt --java_out=.

‘|||— =
4
4
4
4
4

TestZ 7|1 TestTxtjava A &H
(17KB, Protocol buffer LI Z2HA AFS)

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

// python out
[test/txt_pb2.py (2K)
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B test
4 OF Test

4 € RequestOrBuilder
@ hasCommand( - boolean
@ getCommand( : String
@ hasParam() : boolean
@ getParam( : 5tring
a4 @7 Request
@ ... getDefauliinstanceForType() « Request
@ . hasCommand() : boolean
|@.. getCommandy - String >
@ .~ hasParam() = boolean
@ . getParam() - String
@ [ isInitialized() - booclean
@ .. writeTo{CodedOutputStream) @ void
@ o getSerializedSize])  int
@ .. newBuilderForType() - Bullder
@ . toBuilder() : Builder
p G3F Builder

a4 G3F Builder

®.
"N
"
®.
9.
®.
"
@

el
"
®.
9.
@

@

9.
®.
@

@

clear() : Builder

clone() : Builder
getDescriptorForType( - Descriptol
getDefaultInstanceForType( : Reql
build() : Request

buildPartial() - Request
mergeFrom(Message) - Builder
mergeFrom(Request) : Builder
isInitialized() - boclean
mergeFrom(CodedInputStream, Ex
hasCommand() : boolzan
getCommand{) : String
setCommand(String) : Builder
clearCommand() : Builder
hasParam{) : boolean

getParam() : String
setParam(5tring) - Builder
clearParam() - Builder
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Descriptor x|
— Internal_static_test Request descriptor
Reflection X|-H
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— option java_package = "com.example.foo.bar";
— option java_outer_classname = “ProtocolData";

PB2| Enum javall enum 2 473
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message

package

Type
— Bool, int32, uint32, float, double, string, bytes, ....
— Enum

Nested type

Default value

importing

Modifier

— required : BFE A| AL E5l{oF & EE. O|XF7|3HEl & El

O|=27|3}&l HAIX|E & E 5t RuntimeException,
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DEMO #1 -0

. PB ZE

/] 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")
Jbuild();

FileOutputStream output = new FileOutputStream("r.os");

request.write To(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 FilelnputStream("r.os"));
System.out.printin("command : " + request.getCommand());
if (request.hasParam()) {
System.out.printin("params : " + request.getParam());

}
}
}
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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;

}

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

}

repeated PhoneNumber phone = 4;

}

message AddressBook {
repeated Person person = 1;
}




DEMO #3 — 1

MME c++ AEE O|2EHAMH 2L

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

using namespace std;

int main(int argc, char* argvl[]) {
Request request;
request.set_ command("init");
request.set_param("0");

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

return 1;



DEMO #3 — 1
G E c++ ZEE 0|8aHA 2T

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

using namespace std;

int main(int argc, char* argvl[]) {
Request request;
fstream in(“streams”, ios::in | ios::binary);
if (Irequest.ParseFromlistream(&in)) {
cerr << "Failed to parse streams." << end];
exit(1);
}
cout << “command: " << request.command() << end|;
if (request.has_param()) {
cout << “param: " << request.param() << endl;
}

}



7|Et R



Protocol Buffer Language Guide

* http://code.google.com/intl/ko-

KR/apis/protocolbuffers/docs/proto.html

| Protocol Buffers

Developer Guide
Overview

Language Guide
Style Guide
Encoding

Tutorials
Technigues
Add-ons

API Reference
Reference Overview

C++ Generated Code

C++ APl

Java Generated Code

Java AP (javadoc

| Python Generated Code

Python API (epydoc

Plugins

Home Docs FAQ Forum Download  [+7

Language Guide

Defining A Message Type
Scalar Value Types
Optional And Default Values
Enumerations

Using Other Message Types
Mested Types

Updating A Message Type
Extensions

Packages

Defining Senices

Options

Generating Your Classes

This guide describes how to use the protocol buffer language to structure your protocol buffer data, including . proto file syntax and how to generate data access
classes from your .proto files.

This is a reference guide — for a step by step example that uses many of the features described in this document, see the tutorial for your chosen language.

Other Languages and

Defining A Message Type

First let's look at a very simple example. Let's say you want to define a search request message format. where each search request has a query string. the particular
page of results you are interested in, and a number of results per page. Here's the . proto file you use to define the message type.

message SearchRequest |
required string query = 1;
optional int32 pase_number = 2;
optional int32 result_per_page = 3;

b

The SearchRequest message definition specifies three fields (name/value pairs), one for each piece of data that you want to include in this type of message. Each
field has a name and a type.

Specifying Field Types



API

http://code.google.com/intl/ko-
KR/apis/protocolbuffers/docs/reference/javal/index.html
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All Classes é

Abstracthlessage Package Class Tree Deprecated Index Help

AbstractMessage Builder PREV PACKAGE NEXT PACKAGE FRAMES MO FRAMES

AbstractMessagelite
Abstractiessagel ite Builder
BlockingRpeChanne!

SO i Package com.google protobuf
ByteString
ByteString. Output
Codedinputstream
CodedOutputStream

n

Interface Summary

. i i .
CodedOutputStream OUOSpaceEcel BlockingRpcChannel Abstract interface for a blocking RPC channel
DescriptorProtos BlockingService Blocking equivalent to Service.

DescriptorProtos.DescriptorProto - " " .
DescriptorProtos DestriptorProto Build DescriptorProtos.DescriptorProto.ExtensionRangeOrBuilder
DescriptorProtos. DescriplorProto.Exter || | pescriptorProtos. DescriptorProtoQrBuilder

DescriptorProtos.DescriptorProto. Exter - - -
DescriptorProtos. DescriptorProto. Exter DescriptorProtos.EnumbDescriptorProtoOrBuilder

DescriptorProtos. DescriptorProteOrBu . - "
DescriptorProtos EnumDescriptorProta DescriptorProtos.EnumOptionsOrBuilder

DescriptorProtos.EnumDescriptorProta DescriptorProtos.EnumValueDescriptorProtoOrBuilder
DescriptorProtos. EnumDescriptorProta - - -
DescriptorProtos EnumOptions DescriptorProtos.EnumVyalueOptionsOrBuilder
DescriptorProtos. EnumOptions.Builder : . : f
DeserintorProtos EnumOptionsOrBuil: DescriptorProtos.FieldDescriptorProtoOrBuilder
DescriptorProtos EnumvalueDescriptol DescriptorProtos. FieldOptionsOrBuilder
DescriptorProtos. EnumValueDescriptol

DescriptorProtos. Enum\Value Descripto, DescriptorProtos.FileDescriptorProtoOrBuilder
DescriplorProtos. EnumValueOplions DescriptorProtos . FileDescriptorSetOrBuilder

DescriptorProtos. EnumValueOptions.B - - - -
DescriptorProtos. EnumValueOptionso DescriptorProtos. FileOptionsOrBuilder
DescriptorProtos. FieldDescriptorProto

DescriptorProtos FieldDescriptorProto. || |2€SCriptorProtos.MessageOptionsOrBuilder
DescriptorProtos. FieldDescriptorProto. DescriptorProtos.MethodDescriptorProtoOrBuilder

DescriptorProtos FieldDescriptorProto. - - -
DescriptorProtos. FieldDeseriptorProtot DescriptorProtos.MethodOptionsOrBuilder

DescriptorProtos. FieldOptions . : . .
DescriptorProtos FieldOptions. Builder DescriptorProtos.ServiceDescriptorProtoOrBuilder

DescriptorProtos FieldOptions. CType DescriptorProtos. ServiceOptionsOrBuilder
DescriptorProtos. FieldOptions OrBuilde - : .
DescriptorProtos FileDescriptorProto DescriptorProtos. SourceCodelnfo.L ocationOrBuilder

DescriptorProtos.FileDescriptorProlo.8 || | pescriptorProtos.SourceCodelnfoOrBuilder
DescriptorProtos. FileDescriptorProtoQ - - - -
DescriptorProtos. FileDescriptorSet DescriptorProtos. UninterpretedOption.NamePartOrBuilder

,978%”Dmrp,f,olos'F'|8Descr'm°rSEl'BL,“ DescriptorProtos.UninterpretedOptionOrBuilder
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 http://wiki.openstreetmap.org/wiki/PBF

Fo

rmat

00000000
00000000
00000000
00000000
00000000
00oooot0
00oooot0
00oooot0
00ooooto
00oooota

00 00 0d - length in bytes of t
_ __ __ba-31 "type’

__ __ __ __ 089 - length 9 bvtes
e __ __ 4f 53 4d 4B BS
- 124 bytes long

10 -4 2 'raw_size’

__ 71 - 113 bvtes long

__ __la-353 'zlib_data’

__ __ __ 7B - length 120 bytes

-—— compressed section:

0oooooto
00ooooz0
00000030
00000040
00000050
00000060
00000070
00ooooen

a1
ce
ba
ch
a5
Ta
ed

. __ __ __ 7B 9c e3 9 eZhbB
Ob 7b 7a ff 39 49 34 3¢ Bc bb
az df Bd cc 4a Vo fe cb b9 ol
G1 05 7a 66 4a Bc 2e a8 79 ch
4d Bc fo ol Ye Be 01 ol le fe
16 26 5d Bc 2a 19 25 25 (5 56
fO 05 40 ab 25 45 a9 af 25 b9
fa 89 05 89 fa 40 43 00 <0 94

-—— deconpressed --->

00000000
00000000
00000000
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00ooooz0
00oooozo
00ooooz0
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00000030
00000030
00000030
00000040
00000040
nonnanan

Oa

el

- 51 "type'

la - length 26 bytes

__ 0B dD da d& 98 3f 10 d0 bc
ad b7 8f 03 20 80 9¢ a2 fb 8a

he

61

70
bd
9
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21
fa

29

BlobHeader in network-byte order
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fe 42 18 B0
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Oe - length 14 bytes

__ 4f 73

22

22

73 B5 de Bf 64 65 73 - "Denselodes”
e e el __ __ B2 -3 1B 'writingprogran’
e el ol ol __ __ __ [ - length 15 bvtes

"05SMHeader"
- ¥ 3 'datasize’

[ 1oa s, b |
[..{z.914<#...¥.al
[P I I |
[La.zfltf. v~ 1.
| .M T | EF&|
.

|

"Oznschema-Y¥0.6"

- 54 'reguired_features’
Oa - length 10 bytes
__ 44 B&

__ __ __ 53 4e 41 50 53

4T 54 2d 72 32 34 39 3B 34 - "SNAPSHOT-r24084"
‘source’
24 - lenath 56 hvtes

_8a 01 - 517
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For discussions please se the java serialization benchmarking google group.

Benchmarks (2011-07-13)
WARNING: Benchmarks can be misleading.

« These tests use a specific data value (TestValue). A different data value will yield different results.

« The tools don' all do the exact same thing (ToolBenavior). Some of them take shorteuts to improve performance; some of them require the
programmer to do more work, etc.

o Different hardware and software environments wil yield different results.

« We don't take memory usage into account.

In short, before you make a decision on which tool to use, make sure you try it out in an environment you care about. To start, download the
benchmark code and run it on your hardware with data values you care about.

Setup

Hardware: Intel 17 2600k (3.4 - 3. 8Ghz)

Software: Sun JRE 1.6.0_26 (64-bit server VM), Ubuntu 11.04

JVM options: -Xmx16m -server

Data value being tested: TestValue.

Version of the benchmarking code: Git tree

Methodology:
« Before taking measurements, we warm things up by running the test several times.
* Foratest. measure the time taken to perform 2000 operations (serialization, deserialization, efc.). Then divide the result by 2000.
* Run each test 500 times and report the best result

« Look at the code for more details. BenchmarkRunner java

Tool Veersions ( lib/)

total (nanos)

IZ2EE HHO (=
o770 ¥ x|
(LBt json/xmlIE2.CH b )

144328

161122

85224
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