The Protocol Compiler
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The Old Way

® Use a C struct to define packet layout

® Occasionally, compiler options were
needed to properly pack




Why Change!

Tedious and error prone

Although C targets can cut-n-paste the structures, each target
still needs to verify the packing and endianness of the fields

Other targets (i.e. Java) need to process these packets field by
field
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Alternate Technologies

o XML

® Joo much overhead
® |SON (Javascript Object Notation)

® Loss of numeric precision

...' Google Protocol Buffers
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The Protocol Compiler

® Protocol formally specified in a protocol source file

® Provisions for easily extending the protocol with
backward compatibility

® Generates C++ and Java source code (with other
languages planned)




What it isn’t

e CORBA or RMI

® We don’t try to model remote method
Invocation
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Fields

® Types

® bool
® intlé,int32,int64

® double




Messages

® Jypes

® Request




Example

//
// ACNET Chat Server Protocol

//

request Connect {
string name;

reply ReceivedId {
intlé id;




ompiling to Source

® pc -| c++ Chat.proto

® Creates Chat.h and Chat.cpp




C++ Mapping

Protocol Type C++ Type
bool bool
intl6 intl6_t
int32 int32 t
int64 inté4_t

double double




C++ Example

#include <Chat.h>

uintlé t id;

// Setup a message
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C++ Example Contd

#include <Chat.h>
using namespace protocol::Chat::reply;

class Handler : public Base::Receiver {
void handle(ReceivedId consté&) {}
void handle(ReceivedMessage consté&) {}

Handler call
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Java Mapping

Protocol Type Java Type
bool boolean
intl6 short
int32 int
int64 long

double double




Java Example

import gov.fnal.Chat;
import java.io.ByteArrayOutputStream;

Chat.ReceivedId id;

// Setup message




Java Example Cont'd

import gov.fnal.Chat;
import java.io.InputStream;

class Handler implements Chat.Reply.Receiver {
void handle(Chat.Reply.ReceivedId msg) {}
void handle(Chat.Reply.ReceivedMessage msg) {}

~ Handler |
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Future Plans

® Document (man page, wiki would have more details)

® Add other language generators




