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http://ftp.daum.net/apache//avro/avro-1.5.4/java/

avro-mapred-1.5.4.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-maven-plugin-1.5.4-javadoc.jar 08-Sep-2011 06:44 46K Java-Apache (old)
avro-maven-plugin-1l.5.4-javadoc.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-maven-plugin-1.5.4-sources.jar 08-Sep-2011 06:44 14K Java-Apache (old)
avro-maven-plugin-1.5.4-sources.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-maven-plugin-1.5.4.jar 08-Sep-2011 06:44 18K Java-Apache (old)
avro-maven-plugin-1.5.4.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-tools-1.5.4-javadoc.jar 08-Sep-2011 06:44 97K Java-Apache (old)
avro-tools-1.5.4-javadoc.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-tools-1.5.4-nodeps.jar 08-Sep-2011 06:44 44K Java-Apache (old)
avro-tools-1.5.4-nodeps.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
avro-tools-1.5.4-sources.jar 08-Sep-2011 06:44 31K Java-Apache (old)
avro-tools-1.5.4-sources.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
| avro-tools-1.5.4.j5ar | 08-5ep-2011 06:44 7.8M Java-Apache (old)
avro-tools-1.5.4.jar.asc 08-Sep-2011 06:46 198 Java-Apache (old)
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IDL Skeleton [T E

el =
Genavro I}&l Java T+l

java -jar avro-tools-1.5.4.jar
helloworld.genavro helloworld.avpr

java -jar avro-tools-1.5.4.jar
protocol helloworld.avpr ./gen-java




Genavro L}«

@namespace(“test"”)
protocol HelloService {

string hello(string greeting);

record Result {
int cndNumber;
string return;

}

error CmdException {
string message;

}

Result cmd(int cndNumber, string param) throws CmdException;
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Avpr ol

(Java -jar avro-tools-1.5.4.jar
idl helloworld.genavro helloworld.avpr)

"protocol” : "HelloService",
"namespace” : "test",
“types” : [ {
"type" : "record",
"name" : "Result”,
"fields" : [ {
"name” : "cmdNumber"”,
"type" : "int"
3o
"name” : "return”,
"type" : "string"
}]
b A
"type" : "error”,
"name” : "CmdException”,
"fields" : [ {
"name” : "message”,
"type" : "string"
}]
]

"messages” : {

"hello" : {
"request” : [ {
"name" : "greeting"”,
"type" : "string"
| F
"response” : "string”
8
"cmd” : {
"request” : [ {
"name” : "cmdNumber”,
"type" : "int"
b A
"name” : "param”,
"type" : "string"
| F
"response” : "Result",
"errors"” : [ "CmdException" ]

}
}



java -jar avro-tools-1.5.4 jar compile
protocol helloworld.avpr ./gen-java

java nt¢d

.| CmdException.java
__ HelloService java

|| Result java

{# Cmdexceptionjava (C#a%gen-javawtest) - GVIML =8 =

{B HelloService java (C#¥a¥gen-javattest) - GVIM2 =18 =

A&
{8 Resultjava (C:wakgen-javattest) - GVIM3
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* Autogenerated by Auro
*
# DO NOT EDIT DIRECTLY
*/
package test;
|@suppressWarnings{'all")
public class CmdException extends org.apache.avro.specific.Specif
icExceptionBase implements org.apache.avro.specific.SpecificRecor
d
public static final org.apache.avro.Schema SCHEMAS = org.apache
.avre.Schema.parse("{W typet :¥" errort" W name" ;W 'CndExceptiont”
JHW'namespacet” W testW” W FieldsW" :[{W namel" ;¥ messaged " typett
Wrstring®U 1)
public java.lang.CharSequence message;
public org.apache.avro.Schema getSchema() { return SCHEMAS; }
/f Used by DatumWriter. Applications should not call.
public java.lang.Object get(int Field$) {
switch (Field$) ¢
case 0: return message;
default: throw new org.apache.avro.AuroRuntimeException(“Bad
index");
H
H
// Used by DatumReader. Applications should not call.
@SuppressWarnings{value="unchecked")
public veid put(int field$, java.lang.Object value$) {
switch (field$) ¢
case B: message = (java.lang.CharSequence)value$; break;
default: throw new org.apache.avro.fAuroRuntimeException(“Bad
index");

H

H
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* Autogenerated by Auro
*
* DO NOT EDIT DIRECTLY
=/
package test;

@ESuppressWarnings(™all™)
public interface HelloService {

public static final org.apache.avro.Protocol PROTOCOL = org.apa
che.avro.Protocol.parse(”{# 'protocolt %" HelloService®" W namespa|
cel W testh" W' typest" [ {W'typew"” W' 'record®” W ' namett' :W" 'Resul th"
LU Fieldst D[ {W 'namet' W cndNumbertd"” B typetd (" inth" } (¥ namet'
M returni” W typel” W string '} 1}, (W typel (W errortt” W namet 11 |
CmdExceptiontd” W' Fields" :[{#" nameW¥" :W' 'messagett" W typetd' ;W' strin
g} ]1}].% " 'messagest :{¥ helloW" :{¥"requestW" :[{W'namel" :¥' ' greetin|=
g W typel :W'string®"} ], W responsel (W stringh } W cadW" :{#"req
uesti :[{W'name®' ;W cmdNumbert"” " typet" ;W intW"} , (W 'namel" :¥" par
ami" W typel sW ' string®'} ], responsel (W 'ResultW" W errorsi i [W"|
CmdExceptiont¥"]1}3)}");

java.lang.CharSequence hello(java.lang.CharSequence greeting) t
hrows org.apache.avro.AuroRemoteException;

test.Result cmd(int cndMumber, java.lang.CharSequence param) th
rows org.apache.avro.fvroRemoteException, test.CmdException;

@SuppressWarnings(“all™)
public interface Callback extends HelloService {
public static final org.apache.avro.Protocel PROTOCOL = test.
HelloService .PROTOCOL ;
void hello(java.lang.CharSequence greeting, org.apache.avro.i

ception;

void cnd(int cmdNumber, java.lang.CharSequence param, org.apa
che.avro.ipc.Callback<test.Result> callback) throws java.io.IDExc
eption;

20,1

pc.Callback<java.lang.CharSequence> callback) throws java.io.IOEx
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* Autogenerated by Auvro
*
% DO NOT EDIT DIRECTLY
*f
package test;
[@SuppressWarnings(™all™)
public class Result extends org.apache.avro.specific.Spec
ificRecordBase implements org.apache.avro.specific.Specif
icRecord {
public static final org.apache.avro.Schema SCHEMAS = or
g.apache.avro.Schema.parse("{W" " typel" {W recordi” W namet"”
W Resulth W namespacet ;¥ 'testi" W 'Fieldsw" ([ (W' namet":
W"cmdNumDerW",M"typeﬂ":%"intW“),{W"namew":W"returnW",H"ty|§
pel (W' string¥ }1}");
public int cmdNumber;
public java.lang.CharSequence return$;
public org.apache.avro.Schema getSchema() { return SCHE
Has$;
// Used by DatumWriter. Applications should not call.
public java.lang.Object get(int Field$) {
switch (Field$) §
case @: return cmdNumber;
case 1: return return$;
default: throw new org.apache.avro.fvroRuntimeExcepti
on("'Bad index"); e
LA
// Used by DatumReader. Applications should not call.
@SuppressWarnings(value="unchecked")
public void put{int field$, java.lang.Object value$) {
switch (Field$) {

case 0: cmdNumber = (java.lang.Integer)value$; break;

case 1: return$ = (java.lang.CharSequence)uvalue$; bre
ak;

default: throw new org.apache.avro.fuvroRuntimeExcepti
on(''Bad index");

H

}

H
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HelloService.java

package test;

@SuppressWarnings("all")
public interface HelloService {

public static final org.apache.avro.Protocol PROTOCOL =
org.apache.avro.Protocol.parse("{W'protocolW":W"HelloServiceW" W"'namespaceW" :W"testW" W"types
W' [{W' typeW" W' recordW" W' nameW" :W"ResultW" W" fieldsW":[{#"nameW" :W"'cmdNumber¥" W'type
WWintW ), (W nameW" :W"'returnW" W"typeW" :W"stringW"}]}, (W' typeW":W" errort#" W"nameW":W"Cmd
ExceptionW" W"fieldsW":[{##"nameW":W"'messageW" W"typeW" W"stringW"}]}], W' messagesW":{#"hello
W {W"'requestW":[{W" nameW":W"greetingW", W"typeW" :W"stringW"}], W"responseW":W"stringW"},W"cm
dW': (W' requestW":[{W"'nameW":W"'cmdNumber" W"typeW" W"intW"}, " nameW" :W" paramW" W"type
W W 'stringW"}], W"responseW":W"Result¥W" W"errorsW":[W"CmdException¥W"]}}}");

java.lang.CharSequence hello(java.lang.CharSequence greeting) throws
org.apache.avro.AvroRemoteException;

test.Result cmd(int cndNumber, java.lang.CharSequence param) throws
org.apache.avro.AvroRemoteException, test.CmdException;

@SuppressWarnings("all")
public interface Callback extends HelloService {
public static final org.apache.avro.Protocol PROTOCOL = test.HelloService.PROTOCOL;
void hello(java.lang.CharSequence greeting,
org.apache.avro.ipc.Callback <java.lang.CharSequence> callback) throws java.io.IOException;
void cmd(int cndNumber, java.lang.CharSequence param,
org.apache.avro.ipc.Callback <test.Result> callback) throws java.io.IOException;

}
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Eclipse

src/main/avro C|=l E 2|0 avpr, genavro
o # X

4 (= src
4 (= main
4 |~ avio
= helloworld.avpr
=] helloworld.genavro
(= java
(= resources



Maven

e Pom.xml

<plugin>
<groupld>org.apache.avro</groupld>
<artifactld>avro-maven-plugin </artifactld >
<version>1.5.4</version>
<executions>

<execution>

<id>schemas</id>
<phase>generate-sources</phase>
<goals>

<goal>schema</goal>
<goal>protocol</goal>
<goal>idl-protocol</goal>

</goals>

<configuration>

<sourceDirectory>src/main/avro/</sourceDirectory>

<outputDirectory>src/main/java/</outputDirectory>

<testSourceDirectory>src/test/avro/</testSourceDirectory >

<testOutputDirectory>src/test/java/</testOutputDirectory>

</configuration>
</execution>
</executions>
</plugin>




Exception I A|

C:Wa>java -jar avro-tools-1.5.4.jar idl helloworld.genavro helloworld.avpr
Exception in thread "main" org.apache.avro.compiler.idl.ParseException:
Undefine
d name '.String’, at line 4, column 9

at org.apache.avro.compiler.idl.ldl.error(Idl.java:48)

at org.apache.avro.compiler.idl.Idl.ReferenceType(Idl.java:750)

at org.apache.avro.compiler.idl.ldl.Type(Idl.java:670)

at org.apache.avro.compiler.idl.Idl.ResultType(Idl.java:821)

at org.apache.avro.compiler.idl.Idl.MessageDeclaration(Idl.java:565)

at org.apache.avro.compiler.idl.Idl.ProtocolBody(Idl.java:342)

at org.apache.avro.compiler.idl.Idl.ProtocolDeclaration(Idl.java:206)

at org.apache.avro.compiler.idl.Idl.CompilationUnit(Idl.java:84)

at org.apache.avro.tool.ldITool.run(IdITool.java:65)

at org.apache.avro.tool.Main.run(Main.java:74)

at org.apache.avro.tool.Main.main(Main.java:63)



Avro tool

compile : Generates Java code for the given schema.
fragtojson : Renders a binary-encoded Avro datum as JSON.
fromjson : Reads JSON records and writes an Avro data file.
genavro : Generates a JSON schema from a GenAvro file
getschema : Prints out schema of an Avro data file.

induce : Induce a schema/protocol from Java class/interface.
jsontofrag : Renders a JSON-encoded Avro datum as binary.

rpcreceive : Opens an HTTP RPC Server and listens for one
message.

rpcsend : Sends a single RPC message.

]tpjson : Dumps an Avro data file as JSON, one record per
ine.
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e a data serialization system.

— Protocol buffer@} ThriftE 0| 7|E 2| 41 £F M0l
O| 25, Avro= serialization0] A== EAM S2M.

° _II

— Schema language, cross language
— Rich data structures.
— A compact, fast, binary data format.
— A container file, to store persistent data.
— Remote procedure call (RPQ).
-« Hef =0 1.3.08H X[& (ipc Ij7|X| F=7+E)
— Simple integration with dynamic languages.
e Language : C, C++, Java, PHP, Python, Ruby



=Es
* Main developer and created by
— Doug Cutting
« Doug Cutting said “"Avro will replace
Hadoop's existing RPC”

— http://www.cloudera.com/blog/2009/11/avro
-a-new-format-for-data-interchange/
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Avro is replacing Thrift as the RPC client for
iInteracting with Cassandra.

Avro is a sub-project of the Apache
Hadoop project

dynamic data serialization library that has
an advantage over Thrift in that it does not
require static code generation.

org.apache.cassandra.thrift. CassandraServer
=>
org.apache.cassandra.avro.CassandraServer



Type

Primitive
— string
— bytes : byte Hf &
— int
— long
— float
— double
— Boolean
—  null

Complex
— record : struct Z42 744
« name: fZEQ| 0|
o« doc: A7|00f CHsE MH
o fields : ZE 9|, name, doc, type, default &4 H9|
— array
e Items
— map
e value
— Union
* name, size
—  fixed (1™ Z0])
— enum
* name, doc, symbols



Schema

JSON € 0|28l FXE X9| : Schema
Mz L XA Mo|E{o] Zoie X9l
HSAl 27|01t H|O|H & X2 S,
HZEA| I = E 0| JSONHEZ A 7|0}
S OX M7

HELQ [}, Schema Qi0| mHAE 4= Q8
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Object container file

Schema 9| (Protocol)

Json data

org.apache avro ipc
Interface Server

All Known Implementing Classes:
DatagramServer, HitpServer, NettyServer, SaslSocketServer, SocketServer




Object Container File

e Serialization2| H| X

e [JIO
e [JO

E_
E_
e Sync Marker7t ==l o

A7|0r S22 40
L ot A|7{ BlockO]

—

HE 748
SESS

S0 =7t

=> Hadoop Sequence Fileld} SAtot L&



Object Container File

Magic

Metadata Count

Schema
Codec (gzip)

(more meta data)

Header

gI

oo
5
5
2




Hadoop Sequence File

e Hadoo

0 sequence file

Header

Record 0

Record | | .. | Sync | Record X

Sync | Record N

Header

Sync

Block 0 Sync Block|

Sync Block N

e Hadoo

0 sequence file Header

Sequence File Header

4 bytes - ‘SEQ’ + VERSION

Text - Key Class Name

Text - Value Class Name

Boolean - Is Compressed

Boolean Is Block Compressed

Text - Compress Codec Class Name
if (Is Compressed && version > CUSTOM_COMPRESS_VERSION)

Metadata

(If version > VERSION_WITH_METADATA)

16 bytes - Sync (new UID() + '@’ + time)

http://www.cloudera.com/blog/2
011/01/hadoop-io-sequence-
map-set-array-bloommap-files/



Hadoop Integration

Apache avro api

org.apache.avro.mapred ’Run Hadoop MapReduce jobs over Avro data, with map and reduce functions written i Java.

org.apache.avro.mapred.tether |Run Hadoop MapReduce jobs over Avro data, with map and reduce functions run in a sub-process.




RPC

* Transports - currently only HTTP
« Handshake (exchange/verity protocols)
« Asynchronous/Synchronous



ava apil

 http://avro.apache.org/docs/1.5.4/api/jav
a/index.html

7
Al Classes I Package Class Use Tree Deprecated Index Help
Packages £ | PREV NEXT FRAMES NO FRAMES
org.apache avro
org.apache avro compiler idl I .
org anache avro compiler specifit Apache Avro Java 1.5.4 API
org.apache avro file ) o
org.apache avro generic Avro is a data serialization system.
org.apache avro.io
org.apache.avro.io parsing See:
org.apache avro.ipe - Description
< m »
org.apache avro Packages
Classes org.apache.avio Avro kernel classes.
Protacol
Schema Field [ ‘ =
Schema Parser org.apache.avro.compiler.specific
Enums org.apache. avro.file A contamer file for Avro data.
e ; ‘ . .
W org.apache.avro.generic A generic representation for Avro data.
Sche )
Exceptions org.apache.avro.io Utilities for Encoding and Decoding Avro data.
AvroRemoteException org.apache.avro.io.parsing Implementation of Avro schemas as LL{1) grammars.
AvroRuntimeException y
AvroTypeException org.apache.avro.ipc Support for mter-process calls.
SchemaParseException )
UnresolvedUnionException org.apache.avro.ipe.generic
org.apache.avro.ipc.reflect
org.apache.avro.ipc.specific
org.apache.avro.ipc.stats Utilities to collect and display IPC statistics.



SocketServer Sample

public class Main {
public static class Maillmpl implements Mail {

public Utf§ send(Message nessage) {
return new Utf8("Sent message to " + message.to.to3tring()

e s

+ from + message.from. toString()

+ " with body " + message.body.toString()):

private static SocketServer server;
private static void startServer() throws IOException {
server = new Socket3erver(new SpecificResponder(
Mail.class, new Maillmpl()), new InetSocketdddress(0)):

public static void main(String[] args) throws IOException {
if (args.length 1= 3) {
System,out.println{"Usage: <to> <from> <body>"):

startServer();

SocketTransceiver client =
new SocketTransceiver (new InetSocketdddress(server.getPort()));
Mail proxy = (Mail) SpecificRequestor.getClient(Mail.class, client):

Hessage nessage = new lMessage():

nessage.to = new Utf8(args[0]):

nessage. from = new Ut£8(args[1]):

nessage.body = new Utf8(args[2]):
System.out.println({“Result: " + proxy.send(message)):;

client.close{):;

server.close(): https://github.com/phunt/avro-rpc-
; SR quickstart/blob/master/src/main/jav
} a/example/Main java
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— Importing, polymorphism implementation,
Nested extension.....
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Thrift, Protocol Buffer H| 1!

* Dynamic typing
— Json@ £ S}LCEE L| serialization/deserializationdj|
LA sS4 7=
« Untagged data
— H|O0|e @AY= compactstH SH7| f|5liA] data
S0f Chet EE8E7 Bla
* No manually-assigned field IDs

— Thrifte} protocol buffer= & & 2. (orderingO|
=)






