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Coherence Handson Lab

Coherence Overview

Oracle Coherence is an in-memory data grid solutiahenables organizations to predictably
scale mission-critical applications by providingtfaccess to frequently used data. Data grid
software is middleware that reliably manages dhjaats in memory across many servers. By
automatically and dynamically partitioning dataa€le Coherence enables continuous data
availability and transactional integrity, even e tevent of a server failure. Oracle Coherence
provides organizations with a robust, scale-ou @distraction layer.

For more information sdettp://www.oracle.com/products/middleware/coheréinciex.html
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Labs Overview
This document contains hands on labs containimgstestep instructions on how to install,
configure and use Oracle Coherence (formerly Taslgosherence). The following labs are
currently available

* Lab 1 - Install Oracle Coherence and Configure didger 11g.

Lab 2 — Run the sample coherence application.

* Lab 3 — Access the data grid from Java

* Lab 4 - Leaving Strings behind - Working with coepObjects.
» Lab 5 - Querying & Aggregating Data in a cache

* Lab 6 — Observing Data Changes

 Lab 7 — In-Place processing of data

» Lab 8 — Extending your objects with Cache Keys &adzfinity

» Labe 9 — Using JPA with Coherence

Labs Files

The following files are required for this lab.
» OracleCoherencelLabs.zip — contains all lab appticdiles
» coherence-331.zip— current coherence version 3.3.1
e jdevstudiol111.zip — Jdeveloper 11g

* OracleXe.exe — Only required for JPA Lab

Author

This document was created by Tim Middleton (Or&xeporation)
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Lab 1: Install Oracle Coherence and Configure JDeveloper 119

The purpose of this lab is to install & setup theionment for running Coherence and building
the lab examples.

1. Unzip the required files

* Unzip the file OracleCoherencelLabs.zip to the dhictory where you want to install
the lab files. E.g. D:\. This should create thectiory D:\OracleCoherencelLabs. We
will refer to this as [LABS_HOME]. It should contathe following directories:

* LabsSolns — solutions for the labs
» Labs — directory to create your solutions

* Unzip coherence331.zip into [LABS_HOME]. This wdlleate the directory
[LABS_HOME]\coherence with the following sub-diredes:

e bin — command scripts
* lib — required library files
» examples — example code
* doc - javadoc
* Unzip jdevstudioll11.zip into a directory of yoimoosing.Ensurethat the directory
nameyou unzip into does not have any spaces. We will refer to this directory as
[JDEV_HOME]
2. Startup and Configure Jdeveloper 11g
* Run the jdeveloper.exe file in the [JDEV_HOME]

» If you get a message asking to migrate from previarsions of JDeveloper, answer no.
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Once JDeveloper starts up you should see a scirméargo the following.

Ele Edt View Seard Versioning  Tools
BoEag 9@ XEh 0 0 5 hilda- >

Yindow  Help.

s-duaE DImE
@ application Navigator ) [@startpage | (Zrelesse tiotes & & (=]
N ameod = ®
\ew Application...
o

Click onNew Application, to create an application that will hold the Camee Projects.

In the dialog, change the application nam€aoberence, the directory to
[LABS_HOME]\labs .e g. D:\OracleCoherencelLabs\Laglkz\d the application package

prefix to com.oracle.coherence.handson.

& Create Application

Enter the name and location for the new application and specify the application
template ko use,

Application Marme:

3

|

|C0herence

Direckary:

| D:\OracleCoberencelabsLabs)

|| Erowse. .. |

Application Package Prefix:

| com.oracle. coherence. handson|

Application Template:

|N0 Template [All Technologies] v| | Manage Templates. ..

Template Description:

This application template consists of a single project configured to allow easy access
to all IDeveloper kechnologies.

Jl

| Help | | (0] 4 Cancel

Click onOK and then click oi€ancel when prompted to create a new project. We will

do this later on.

We will now add the Coherence jars to the defaudjget properties.
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» From theTools menu click orDefault Project Properties. The following window will be
displayed.

®: Default Project Properties fgl

(& )| Libraries and Classpath

[#--Praject Content Java SE Version:

[+ ADFm Settings | Change... |

- A0F Wiew Settings

i Ant Classpath Entries:

[+~ Business Components Export  Description

[+ Compiler

- Deployment

- EJB Module

- Extension

[ Javadoc

- Java EE Application

- J5P Taq Libraries
J5P Visual Editar

Add Library... |

| addubrary..

Libraries and Classpath

- Resource Bundle
- RunfDebugfProfile
- Technology Scope

| Help | | 0K _J | Cancel |

» Click onLibraries and Classpath and click theAdd Library button.
* Intheadd Library dialog, click onNew.

* Click onAdd Entry and add find and expand the coherencellib dirgetdrich is under
the [LABS_HOME] directory.

® Select Path Entry

X

L5

Location: |DD:'l,OracIeCoherenceLahs'l,coherence'l,lib v| ﬁ

B T
@ D examples
-0

Home Iff] coh-330-patch-03.jar
Ift] coherence-hibernate. jar
#31 coherence-ipa.jar

#3 coherence-loadbalancer,jar
#3 coherence-toplink, jar
[-33 coherence-wlp, jar

fﬁ coherence-wark. jar

Work

fﬂ tangosal.jar
[@-(23 webInstaller.jar
-] Labs

o

Directory name: | |

Help Select _J | Cancel |
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» Highlight and select the following files in orderadd them to the classpath:
coherence.jar

tangosol.jar

Once you change the library nameCmherence the dialog should look like this:

& Edit Library Definition h X

|
Location:

Library Name: |C0herence

[ Deplaved by Default

......

s Dn\OraceCoherencel absicoherencelliblcoherence. jar

------ Dnh\OracleCoherencelabs)coherence)libitangosal. jar
2 source Path:

2 Doc Path:

| Add Entry... |

L ek |

OF | | Cancel |

Click onOK , OK andOK to save your changes.

Oracle JDeveloper is now setup with the correcteCeiice Libraries. In Lab 3 we will
do some coding within JDeveloper.
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Lab 2: Run the sample Coherence Application

In this lab we will run the sample coherence casdrgers and Map application to get a feel for
some of the features and functionality of Coherence

1. Setup JAVA_HOME for Oracle Coherence

In the coherence.cmd and cache-server.cmd (loaa{€edBS HOME\coherence\bin
set the JAVA_HOME variable to point to your JSDI &nvironment. If you don’'t have
a JSDK you can install one from the DVD provided.

SET JAVA_HOME=C:\PROGRA~1\Java\jdk1.5.0 11

In Windows explorer change to the [LABS_HOME]\codreze\bin directory.

In the file coherence.cmd (or coherence.sh), firedline with set storage_enabled and
change the valualse totrue.

set storage_enablettze

This option specifies if a process is a “Storagal#®d Member” when joining the
cluster. Storage enabled members can store datrtast a Coherence cluster. Client
processes that join and leave a cluster to caftrpmecessing regularly should not be
storage enabledWhat do you think the reason isfor this?

Save the files and exit.

2. Run the samples

From the [LABS_HOME\coherence\bin directory run tokowing file:
cache-server.cmd

This will start up a storage enabled member inctbster. When you start the first
cache-server up you will notice a slight delaytesdache server looks for an existing
cluster. Once it determines there are no clustejan, it will start one.

Note: by default Coher ence uses multicast to search for cluster membersonly.
Multicast isnot used for data transfer. If you cannot use or do not want to use
multicast then this can be configured.

You should see a number of messages displayed. 8btine key messages are
highlighted below.
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** Starting storage enabled console **

java version "1.5.0_11" [Java Version]
Java(TM) 2 Runtime Environment, Standard Edition (b
Java HotSpot(TM) Server VM (build 1.5.0_11-b03, mix

[Information about loading of config files. Default
2007-08-23 15:16:51.359 Oracle Coherence 3.3/387 <I
member=n/a

): Loaded operational configuration from resource
"jar:file:/D:/OracleCoherenceLabs/coherence/lib/coh
coherence.xml"

2007-08-23 15:16:51.359 Oracle Coherence 3.3/387 <I
member=n/a

): Loaded operational overrides from resource
"jar:file:/D:/OracleCoherenceLabs/coherence/lib/coh
coherence-override-dev.xml"

2007-08-23 15:16:51.375 Oracle Coherence 3.3/387 <D
member=n/a):

Optional configuration override "/tangosol-coheren
specified

[Coherence Version]

Oracle Coherence Version 3.3/387

Grid Edition: Development mode

Copyright (c) 2000-2007 Oracle. All rights reserved

2007-08-23 15:16:52.265 Oracle Coherence GE 3.3/387
member

=n/a): Service Cluster joined the cluster with seni
2007-08-23 15:16:55.515 Oracle Coherence GE 3.3/387
(thread=Cluster, member=n/a): Created a new cluster
Timestamp=2007-08-23 15:16:52.0

15, Address=192.168.200.1:8088, Machineld=40961,
Location=process:3668@tmiddlet-

au, Edition=Grid Edition, Mode=Development, CpuCoun

UID=0xCOA8C801000001149194A6AFA0011F98 SafeCluster:

[Mutli cast address — the default changes with each
.3.3.0 for version 3.3.]
Group{Address=224.3.3.0, Port=33387, TTL=4}

[Member set]
MasterMemberSet

(

ThisMember=Member(ld=1, Timestamp=2007-08-23 15:1
Address=192.168.200.1:8088, Machineld=40961,
Location=process:3668@tmiddlet-au)

OldestMember=Member(ld=1, Timestamp=2007-08-23 15
Address=192.168.200.1:8088, Machineld=40961,
Location=process:3668@tmiddlet-au)

ActualMemberSet=MemberSet(Size=1, BitSetCount=2

Member(ld=1, Timestamp=2007-08-23 15:16:52.015,
Address=192.168.200.1:8088,
Machineld=40961, Location=process:3668@tmiddlet-au)

)
RecycleMillis=120000
RecycleSet=MemberSet(Size=0, BitSetCount=0

uild 1.5.0_11-b03)
ed mode)

is to load JAR]
nfo> (thread=main,
erence.jar!/tangosol-

nfo> (thread=main,

erence.jar!/tangosol-
5> (thread=main,

ce-override.xml" is not

<D5> (thread=Cluster,
or service member n/a

<Info>
with Member(ld=1,

t=2, SocketCount=1)
Name=n/a

version. Note the

6:52.015,

:16:52.015,
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)
)

[Services configured for this member]
Services

TcpRing{TcpSocketAccepter{State=STATE_OPEN,
ServerSocket=192.168.200.1:8088}, Connections=[]}

[Hand holding TCP connection]

ClusterService{Name=Cluster, State=(SERVICE_STARTED , STATE_JOINED),
Id=0, Version=3.3, OldestMemberld=1}

[ Manages cluster membership]

)

* Run coherence.cmd;

* You should now see the following prompt:
Map (?):

» This application shows you the basic distributecheafunctionality build within
Coherence.

* Type in the following to create a new named cacliedtest.
cache test

(Each named cache can be thought of as a tablieistéeccan have many named caches.
Each named cache holds one type of object. It eaandimple object such as a String, or
a complex object that you define)
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* You should now see something similar to the follogvi

2007-08-23 15:32:52.875 Oracle Coherence GE 3.3/387 <Info> (thread=main,
member=

1): Loaded cache configuration from resource

"jar:file:/D:/OracleCoherencelLabs/c

oherence/lib/coherence jar!/coherence-cache-config. xml"

2007-08-23 15:32:53.062 Oracle Coherence GE 3.3/387 <D5>
(thread=DistributedCach

e, member=1): Service DistributedCache joined the c luster with senior

service member 1
<distributed-scheme>
<scheme-name>example-distributed</scheme-name>
<service-name>DistributedCache</service-name>
<backing-map-scheme>
<local-scheme>
<scheme-ref>example-backing-map</scheme-ref>
</local-scheme>
</backing-map-scheme>
<autostart>true</autostart>
</distributed-scheme>

Map (test):

* The above text is showing that using the defauifigdiles within the supplied jar files,
a named cache calléest was created using the distributed scheme.

* Type in the commankep to see the list of commands available. The failhgwv
commands are the ones you will use most:

e put — puts a name value pair (key and value) imocaiche. Always returns the last
value that the key had,;

* get — retrieves the value for the given key from tlamed cache;
» list — shows the contents of the named cache;
* remove — removes a key value from the cache
» Use the commands above and put and get some values.
» Start a second instance of coherence.cmd. Whaehapphen you start this up?

» Use the commancachetest in the second window to connect to the named cealed
test. Notice the following message which shovesdistribution of data taking place.

2007-08-23 16:02:44.453 Oracle Coherence GE 3.3/387 <D4>
(thread=DistributedCache, member=2): Asking member 1 for 128 out of 128
primary partitions

» Tryto get and put values in different sessionshatWhappens?

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC
Effective 07/09/2007 Page 11 of 90 Rev 4.2



» Close down one of the coherence.cmd consoles aedim®mmessage on the other
console, indicating the backups of partitions hlaeen restored.

2007-08-23 16:05:53.437 Oracle Coherence GE 3.3/387 <Info>
(thread=DistributedCache, member=1): Restored from backup 128 partitions
2007-08-23 16:05:53.437 Oracle Coherence GE 3.3/387 <D4>
(thread=DistributedCache, member=1): 0, 1, 2, 3, 4, 56,7,8,9, 10, 11,
12, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,

39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58,

59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73,74,75, 76,
77,78,

79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98,

99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 10 9, 110, 111, 112, 113,
114,1

15, 116,117,118, 119, 120, 121, 122, 123, 124, 12 5,126, 127,

Shut both coherence.cmd consoles down and the -sacher.cmd.
* In explorer change to the [LABS_HOME]\coherence\thirectory.

* In the file coherence.cmd (or coherence.sh), firedline with set storage _enabled and
change the value ue to false.

set storage_enablefitse

» Start the coherence.cmd file again. Create a naiaelte called test usimmgche test.
Try to put a value in as before. What happens amg?w

Map (test): put name tim
2007-08-23 16:10:16.343 Oracle Coherence GE 3.3/387 <Error> (thread=main,
member
=1):
java.lang.RuntimeException: Storage is not configur ed
at
com.tangosol.coherence.component.util.daemon.queueP rocessor.service.D
istributedCache$BinaryMap.onMissingStorage(Distribu tedCache.CDB:9)
at
com.tangosol.coherence.component.util.daemon.queueP rocessor.service.D
istributedCache$BinaryMap.put(DistributedCache.CDB: 16)
at
com.tangosol.coherence.component.util.daemon.queueP rocessor.service.D
istributedCache$BinaryMap.put(DistributedCache.CDB: 1)
at
com.tangosol.util.ConverterCollections$ConverterMap .put(ConverterColl

» Startup a cache server by running the cache-semeéifile from the bin directory. Try
the put again. What happened and why? Shutdowaelie-servers.
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Lab 3 — Access the data grid from Java

The purpose of this lab is to start to get you feamwith using the Coherence Java API's. We
will use JDeveloper to do the following:

» Create a new project;
* Create a new named cache;
* Put and get information to/from it;

* Retrieve information about the cache.

All Coherence caches are named, have a lifetimpestby the cluster instance in
which they exist and implement the NamedCachefater

The NamedCache interface is an extension of jal&lap and holds
data/resources that are shared amongst the clastabers. Each NamedCache
holds data as key, value pairs. Keys and valuebedioth simple and complex
object types.

The NamedCache interface provides extensions tM#peinterface such as:
locking & synchronization, storage integration, 4eg events aggregations, and
transactions.

The cache topology (or implementation) can be swdpphanged out without
code changes!

Some of the methods within the NamedCache Interface
e void clear() — removes all entries from the named cache

*  boolean containsKey(Obeijct key) — returns true if the named cache
contains a entry for the key

*  booelan containsValue(Object value) —returns true if there is at
lease one entry with this value in the named cache

e Object get(Obejct key) — get the entry from the named cache for that
key
e Object put(Obejct key, Obejct value) — put an object in the

named cache. (Blocking call)

. Object remove(Obejct key)
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e SetentrySet() — returns a set of key, value pairs
e Collection values() — gets all values back as a collection
. CacheService getCacheService()
For a full list of methods refer to the javadodiABS _HOME]\coherence\doc.

The CacheFactory is used mainly to obtain an icstaf a named cache. The
methods of interest here are:

e static Cluster ensureCluster() — ensures you are in a cluster
e static void shutdown()
e static NamedCache getCache(String cache) — returns an instance

of a cache. Either joins an existing cache in thster or creates the
cache if this is the first member.

For more information on java.util. Map see
http://java.sun.com/j2se/1.5.0/docs/api/java/utdfivhtml
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1. Create a new project in JDeveloper

» If the Projects pane appears as below, click ofeBt®to expand so that it looks like the

second image.

& Oracle JDeveloper 11g Technology Pr

vile Edit ¥iew Search MNavigate Ruw

Folg 9 xER @

{Elapplication Navigator =]
|[&] Coherence - =
| Projects m&Y-E-

|+ Application Resources
|+ Data Caontrals

|+ Recently Opened Files

& Oracle JDeveloper 11g Technology Pr|

File Edit ¥iew 5Search MNavigate Ruw

FeEg 906 XER @

{Eapplication Mavigatar =]
_ Coherence v -
“ Projects & ?' =

R

I+ Application Resources
I Data Controls

I+ Recently Cpened Files

» Right click in the projects area and clidkew Project.

File Edit ¥iew Search MNavigate Run Debug Refac
Eo@g 9% XxXBh @ - @-1%-
[;] @Start Page
"B anee |

B7-E-

App_licatipn MNavigator
||| = coterence

~ Projects

L5 Neﬁ. Gtk

E Add to Coherence, jws. ..
Close Application
Rename Application...
Remove Application From IDE

» application Re 3 Erase application From Disk.

| Data Controls

|+ Recently Open

» ChooseEmpty Project and clickOK.
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Name the projedtab3 and click onOK.
® Create Project k E]

Enter the name and directory of the new project.

IUse projects to organize yvour Files,

Project Name:

= |

Directary:
|D:'l,OracIeCDherenceLabs'l,Labs'l,LabS | | Browse. . |
| Help | | (o)1 _J | Cancel |

2. Create your first Coherence Java program
» Right click on the Lab3 project entry and chobissv.

File Edit Wiew Search Navigate Run Debu

Fod@g e Xxan0-0

¢Elapplication Navigator 2] @start
(& caherence ‘ I &, &8

~ Projects

ko Project Content, ..
Remove Project from IDE Delete
3¢ Erase Project from Disk

@B Find Project Files
Show Overview

[ run

oy Make CHrkFg
Make Praject Working Set

2% Rebuid ARG

ApRil pobyig Praject Working Set
Datal @ Dsbug

p Rece|  Deploy »

= [ Reformat Ctri+ Al L

v=labl Organize Imports Cl+AlL O
Compare With 3
Replace With »

Restore from Local History. .

[&] Project Properties...

* ChooseGeneral category and choosiava Class. Click onOK.
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» Enter MyFirstSample as the class name and cBenkrate Main Method. You create
dialog should look like this. Click oBK.

Create Java Class FS_(|

Enter the details of your new class, % |:|

Tame: | MyFirstSample |

Package: |:Um.Uracle.cuherence.handsun|| Browse. .. |

Extends: |iava.lang.0bject || Browse. .. |

Optional Attributes
Public
Generate Default Construckor
Generate Main Methad

| Help | | OF J | Cancel
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» If you right click on the Labs3 project and cho@seject Properties and select
Libraries & Classpath, you should see that the Coherence library wenddfearlier is
there by default.

® Project Properties - D:\OracleCoherencel abs\l ahs\ ab1\Lab1. jpr @
(@ | Libraries and Classpath
[+ Project Cantent () Use Customn Settings
e} ADFm Settings (3) Use Project Settings
- A0F Yiew Settings
[ dAnk Java SE Wersian:
[#-Business Components |1‘5.D_Dﬁ (Default) ‘ ‘ Change... |
[ Compiler
. Classpath Entries:
Dependencies
.. Deployment Export  Description % ‘ Add Library. .. |
EJB Module 1 Coherence ‘

Add JaR/Directary... |
~Exkension -

Javadoc
~Java EE Application
J5P Tag Libraries
-+ 5P Visual Editar
Libraries and Classpath
- Resource Bundle
. RunjDebug/Profile
~Technology Scope

=

=]
=
a
&
a
o

Help

» Back in the editor for MyFirstSample you must intpibie following components in your
Java class:
import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

» Create the code to create a named cache, putainaénd then verify that value you put
in. Use the following code fragment as a guide.
Example 1.

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class MyFirstSample {
public MyFirstSample() {
}

public static void main(String[] args) {

/I ensure we are in a cluser
CacheFactory. ?2???

/Il create or get a named cache called mycach e
NamedCache myCache = CacheFactory. 2?7?77

/I put key, value pair into the cache.
myCache.put( ?2??7?);

System.out.printin("Value in cache is " + ???? );
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» Once completed, save the file. To run this in Xdaver, right click on the
MyFirstSample.java class and cho&s.

= Projects

=[] Labi

[+ Daka Controls

Bl V- E-

|» Application Resources

| Recently Opened Files

Er_—l Application Sources
-1l com.oradle, coherence
B0 handson

[&] MyFirstSample. java

Open

Rermove from Project Delete
3 Erase from Disk

Find Usages... Ctri+Alt-U

:EMyFirstSample.java - Structure

AE -E2E@e .

[ com.aracle. coherence.han

l:l Impoarts

== gy MyFirstSample

%‘ %y MyFirstSampled)
=1, main(Stringl]) : voi

Refactor

Make Ctri+ Shift-FO
Rebuild Alt+Shift-FQ
8 Debug
[ reformat Ctri+ AL
Organize Imports Ciri+alt-0

Carmpare With
Replace With

Create Web Service

E Create Data Cantrol

* You should see messages similar to the following.

Grid Edition:
u:o;{%righc te)

Z007-08-z24 15:
Z007-02-24 1E:
Z007-08-24 15:
Z007-08-z24 15:

Running: Labl.jpr - Log
Z007-08-24 15:Z5:57.796 Oracle Coherence 3.3/387p3 <Info=
Z007-08-24 15:25:57_796 Oracle Coherence 3.3/387p3 =DE=

J

Oracle Coherence Versiom 3.3/387p3

Development mode
ZO000-z007

Z5:
ZE:
E6:
Z6:
Value in cache is Tiwm Middleton

E007-08-24 15:E26:02.390 Oracle Coherence
Process exited with exit code 0.

1=
nz.
0.
0z,

L0
ooo
ozl
Z96

Oracle. All rights reserwved.

Oracle Coherence
Oracle Coherence
Oracle Coherence

Oracle Coherence

Messages D Running: Labl.jpr <:

GE
CE
GE
GE

GE

oW o

_3S387p3 <DE=
E/387p3 <Infor (thread=Cluster, wmember=n/a): Created a new cluster

_3S387p3 <Ddx

(thread=main, member=nfa)

{thread=main, wmewber=nsfa): Loaded operational owerride™

ithread=Cluster, member=nfa): Service Cluster joined

Optional configuration overri

33287 p3 <Infor (thread=main, member=1}: Loaded cache configuration
_3/5387p3 <DE=

ithread=ListributedCache, membher=1): Service Distribu

ithread=2hutdommBook, member=1): ShutdomHook:

* There are a lot of messages above. We will sottaitasoon.
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* Now create another Java class to just get the \dltlee name from your cache, rather
than doing a put then a get. Use the following doagment as a guide.
Hint: Right click on the Labs1 project and choossvNCall this MyFirstSampleReader.

Example 2.
package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class MyFirstSampleReader {

public MyFirstSampleReader() {
}

public static void main(String[] args) {
/I ensure we are in a cluser

CacheFactory 2?2?77

Il create or get a named cache called mycac he

NamedCache myCache = CacheFactory. 2?77

System.out.printin("Value in cache is " + ????);
}

* Run the MyFirstSampleReader class. What happ&vis® did you get a null value
returned?

Hint: When the MyFirstSample classran, it is storage enabled by default unless
specified, so it created a named cache when it started; put thevaluein, and then
when it completed the named cache disappear ed.

» Startup the cache-server.cmd used in the previcersise and then run MyFirstSample
to put the value in the named cache and then Mi@garapleReader to read the value
from the cache.

* What happened and why?

By default, unless specified, all processes wdttsip as storage enabled. This
means the process can store data as part of thterclu

E: This should not be the case for a process thajgunst the cluster to perform an
operation such as put a value and then leaveMidarstSample.

What we need to do is to modify the process soithtl not be storage enabled.
QUESTIONS This is done by the following Java command lineapaster.

-Dtangosol.coherence.distributed.localstorage

-Dtangosol.coherence.distributed.localstorage=true specifies that the
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process is storage enabled.

-Dtangosol.coherence.distributed.localstorage=false
not storage enabled.

Right click on the_ab3 project and seledroject Properties.

ChooseRun/Debug Profile and click on thédit button.

Enter the following value in the Java Options field

specifies that is it

-Dtangosol.coherence.distributed.localstorage=false -Dtangosol.coherence.log.level=3

The screen should look similar to the following:

# Edit Run Configuration @
(& )| Launch Settings %
SR Launch Settings Default Run Target:
: - Javascripk | | | Browse. .. |
~PLSGL . y
| Attempt ko Run Active File Before Defaulk
-B0F Task Flow e
~#5LT ‘irtual Machine: Java Options:
E}--Taal Settings |client - | |—Dtangosol.coherence.distributed.Iocalstorage=FaIse|—Dtangosol.coherence.ln|
[=}-Prafiler
...... CPU Program Arguments:
‘o Memary | |
El----[?ebugger Run Direckary:
- Remoke
| | | Erowse, .. |
[ Remoke Debuaging and Profiling
| Help | oK J | Cancel

Click onOk and therOK to save.

Shutdown any running cache servers and re-runglass MyFirstSample. What

happens?

You will receive the following message indicatimgt there is no storage enabled on the

cluster, as we have set this member to be storiagbldd.

Coherence Handson Lab
Effective 07/09/2007
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Running: Labl.jpr - Log X =)
&007-08-E24 1E:44:Z6.15€ Oracle Coherence GE 3.3/387p32 <DE> (thread=Cluster, member=n/sa): Service Cluster joined
Z007-08-F4 15:44:F9_ 406 Oracle Coherence GE 3.3/387p3 <Infox (thread=Cluster, mewher=n/a}: Created a new cluster
Z007-08-Z4 1E5:44:23 483 Oracle Coherence GE 3.3/387p3 <Infor (thread=main, menker=1l): Loaded cache configuration
Z007-08-F4 15:44:F9_ 703 Oracle Coherence GE 3.3/387p3 <D5> (thread=DistributedCache, memher=1): Service Distribu
Exception in thread "main" jawa. lang. PantimeException: Storage is not conficuared

at com.tangosol.coherence. component.util. daemon. queueProcessor. service. DistributedCachefBinarvlap. ontl:
at com.tangosol. coherence. component util . daemor. cuclProcessor. serwice. DistributedCachesBinaryMap . put

at com.tangosol. coherence. component.util. daemon. quenelProcessor. service. DistributedCachefBinarvMap . put

at com.tangosol util ConwerterCollections:ConverterMap. put iConverterCollections. java: 1317)

at com.tangosol. coherence. component.util. daemon. queueProcessor. service. DistributedCache$ViewMap. put (L]

at com.tangosol. coherence. component util. SafeNanedCache . put (SafeNawedCache CDE:- 1)

at com.oracle. coherence handson. MyFirstSample main (MyFirstSanple. java:20)
Z007-08-E4 15:44:£22.78l Oracle Coherence FE 3.3/387p2 =Ddr (thread=ShutdownHook, member=1): ShutdownHook: stoppi
Process exited with exit code 1.

| Messages D-Running: Lab1.jpr
» Start the cache-server again and re-test.

* You should now see that the data is persisted leetwenning the two Java examples.

Bonus example.

Write some code to find the information about theal cluster member (the
running Java process) and then list all other mesibea cluster.

Hints:
The getCluster() method in the CacheFactory retGtaster information.
The getMemberSet() for a Cluster returns a Setefidler objects for a cluster.

See the solutions for one way of achieving this.
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Lab 4 - Leaving Strings behind - Working with complex Objects

The purpose of this lab is to work with complexemitg within the cache. Within JDeveloper we
will do the following.

» Create a new Person class which is serializable.
» Store and retrieve these Person objects in theegach

» Serialize your own objects.

Up until now we have just been putting and getttigng objects as the value in a
named cache. Based upon the implementaion of¢hedhod we can see that
the value (and the key) can be of type Objectang.object,

Object put(Obejct key, Obejct value)

This then allows us to store complex objects avéhee in the cache. (Same as
the java.util.Map interface.) Because Coherence me&d to send the object
across the wire, the object store must be Serldéz&.g. it implements
java.io.Serializable.

Object serialization is the process of saving gedails state to a sequence of
bytes, as well as the process of rebuilding thgsestinto a live object at some
future time.

Coherence supplies a class for doing

high-performance serialization. This i M, i i)

com.tangosol.io.ExternalizableLite. hesionm
- . 1,125ms

This is up to 6 times faster than

standard Serializable as well as resul 750ms

in the serialization being smaller.
375ms

Oms
Serializable
ExternalizableLite
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1. Create a Person class to store in the cache

» Create a new project in JDeveloper calletd4. Hint: right click on @herence
application and chooddew Project.

& Oracle JDeveloper 11g Technology Preview - Coherence. jws : Lab1.

File Edit ¥iew Search Mavigate Run Debug Refactor Yersionim

GeEg 90 XEE Q-0 '5- aiide

Applicatinn Mavigator I [;] '@Start Page |MvFirstSampIe.jav
|. Coherance Il E W Wi i
- Pects @ Gﬂ ? D:4oracleCoherencel absiLabstCoherence., jws

E-[5] Labi

n Close Application
+--{__] Application Sources -
- App Rename Application...

Remove Application From IDE

38 Erase application From Disk

@8 Find Application Files

= Application Resources Show Cwerview
D Connection Filker Application. ..
=] Descriptors
Make Application Ctrl+Shift-F9
[ META-INF Hlake App
K Rebuild Application Alt+ Shift-FQ
{7 ADF META-INF
Deploy »
5 reformat CHri+AlL
[+ Data Controls h .
Organize Imports Crl+AlLO
|+ Recently Opened Files
Compare With ]
Replace With 3

ff:CDherence.jws - Struckure

application Properties. ..

= Create Project [$__<|
Enter the name and directory of the new project, B
IJse projects ko organize wour Files,

Project Name:
|Labé |

Directary:
|D:'I,OracleCu:uherenn:eLabs'l,Labs'l,LaI:u4 |[ Browse, ., ]

[ Help ] [ O, J [ Zancel ]

* Remember to change the Java process to be stasadpted when it is run.

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC
Effective 07/09/2007 Page 24 of 90 Rev 4.2



* Create a new Java class call=ison. Do not selec6Generate Main Method.

Create Java Class E|
Entet the details of your new class, I:’
Mamne: |Person| |
Package: |:om.oracle.coherence.handson | | Browse. .. |
Extends: |java.|ang.0bject | | Browse, ., |

Optional Attributes
Public
Generate Defaulk Construckor
[] Generate Main Method

| Help | | OF | | Cancel |

» Change your class the implement java.util.Seriblza
Hint: use implements java.io.Serializable

» Enter the following private attributes for yoRerson class. (You can add others if you
like)

e intid

e String surname
e String firstname
e String address
* intage;

» String gender

» JDeveloper can generate the default get/set metoogsur attributes. From thesurce
menu, click orGenerate Accessors.
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» Select the check-box next to the Person classabth It will automatically select all
the attributes. Click o®K to continue.

é' Generate Accessors k @
Field Prefix: l:“ Refresh |
Methods:
ERFIS| Ferson

i aekld() : ink
& surname i String S —
setSurname! String) ¢ void Deselect All
aetSurnamned) : String

E-{¥] g firstname : String
setFirstname(String) : void
qetFirstname() 1 Skring
H-{¥| g address : String

H-{v] g age:int

#-[v¥] g gender : String

Scope: |pub|ic - Modifiers: [ | final [ synchronized
In setter methods:

[ Motify listeners when property changes
[ Property change is vetoable

| Help | | Ok J | Cancel |

* You can also generate the default constructor gndle methods automatically. From
the source menu, clickGenerate Constructor fromfields, select all thel®K.

® Generate Constructor from Fields E'

Select fields:

o id 1 ink

o surname : Skring _

o Firstname : Skring | Deselect Al |

o address : Skring | Up |

o age @ ink ——

o gender 1 Skring | Do |

Scope:; ||:uu|:u|i|: v|

| Help | | (04 | | Cancel
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* From theSource menu click onGenerate equals and hashcode, and select all and press
OK.

* Inthe solutions for lab 4, see Example 1 to viee/Person class.
2. Create a driver class to put and get your Pertass

» Create a new Java class called PersonExample imatodi project. Ensure it has a main
method.

» Create a new named cache called person and pw mstance of the Person class in
there. (see the lab solutions for full examples)

» Get the person from the cache and ensure thattieeigentical.
3. Implement faster serialization
» We will now change the Person class to implemesnQbherence Externalizable Lite.

» Open the Person class in JDeveloper and changepihements Serializable to
implements ExternalizableLite;

* You will notice that the Person class now appeatis arread underline. If you hover the
mouse over this, JDeveloper will tell you what greblem is.

package com.oracle,coherence.handson;
[l import com. tangosol.io.Externalizahlelite:

@ Elpublic class &@:J\:EEQ implements Externali=ablelite {

) ) Nethu:uds nok implemented: readExternal{Datalnput), writeExternaI(DataOutput}|
private int™T;

private 3tring surname;
private 3tring firstname:
private String address;
nrivate int anme:
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» Right click onPerson and choos€ode Assist. Selectimplement Methods. The
following window should be displayed. Accept théaidts and clickOK.

& Implement Methods

A

Select supertype methods to implement,

Methods:

[] Sort Alphabetically

]

wternalizablelite (com.tangosol.io)
readExkernaliDatalnput)
Lo ] writeExternaliDatatutput)

6] 4

J |

Cancel |

» This will generate the readExternal and writeExaémethods required

» Make the following changes to tiRerson class. (You may need to import
java.util.IOException & com.tangosol.util. ExterrmdbleHelper.)

public void readExternal(Datalnput datalnput) t
this.id = ExternalizableHelper.readint(data
this.surname = ExternalizableHelper.readSaf
this.firstname = ExternalizableHelper.readS
this.address = ExternalizableHelper.readSaf
this.gender = ExternalizableHelper.readSafe
this.age = ExternalizableHelper.readint(dat

}

public void writeExternal(DataOutput dataOutput
ExternalizableHelper.writelnt(dataOutput, t
ExternalizableHelper.write SafeUTF(dataOutpu
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.write SafeUTF(dataOutpu
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.writelnt(dataOutput, t

hrows IOException {
Input);
eUTF(datalnput);
afeUTF(datalnput);
eUTF(datalnput);
UTF(datalnput);
alnput);

) throws I0Exception {
his.id);

t, this.surname);

t, this.firstname);

t, this.address);

t, this.gender);
his.age);

* Now re-test your code to ensure it works.
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Lab 5 — Querying & Aggregating Data in a cache

The purpose of this lab is to introduce the conoépjuerying and aggregating data in a cache.
We will do the following:

Create a java class to populate our cache withDDOR&rson objects;
Query the cache for specific data;

Aggregate information within the cache and obséneechanges in query times when
we add addition cache members.

Now that we are able to put complex objects inramed caches, we are going to
look at querying and aggregating information witthe grid.

Thecom.tangosol.util.QueryMap interface is used to for values or keys within a
cache. You can use filters to restrict your resulou can also define indexes to
optimize your queries.

Tip: SinceCoherence serializes information when storing, wdlhave the
overhead of de-serializing when querying. Wherexas are added, the values
are not serialized and therefore offer quicker ss¢ine.

Some of the more useful methods in the QueryMagpfete are:

» Set entrySet(Filter filter) — Returns a Set of ixstthat are contained in
the map that satisfy the Filter;

» addindex(ValueExtractor extractor, boolean fOrdetamparator
comparator) — adds and index

» Set keySet(Filter filter) — Similar to entrySet aturns Keys, not values.

It is important to note that Filtering occurs atcGa Entry Owner .i.e.: In
Partitioned Topology, Primary Partitions do théefiing and so can be done in
parallel.

The QueryMap interface makes use of the Filterselasome of which are below.

AllFilter, AlwaysFilter, AndFilter, AnyFilter, ArrgFilter, BetweenFilter,
ClassFilter, ComparisonFilter, ContainsAllFiltepi@ainsAnyFilter,
ContainsFilter, EqualsFilter, ExtractorFilter, Gex&qualsFilter,
GreaterFilter, InFilter, InKeySetFilter, IsSNotNuilter, IsNullFilter,
KeyAssociatedFilter, KeyFilter, LessEqualsFilteeskFilter, LikeFilter,
LimitFilter, MapEventFilter, NeverFilter, NotEqué&lter, NotFilter,
NullFilter, OrFilter, PresentFilter, ValueChangeRtlter, XorFilter..
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A couple of examples will hopefully make thingsarier!

Return a Set of people beginning with “Sm”:

Set macPeople = people.entrySet(
new LikeFilter("getLastName", “Sm” N;

A set containing all of the open trades:

Set openTrades = trades.entrySet(
new EqualsFilter("isOpen”, BOOLE AN.TRUE));

1. Create a Java class to populate the cache @j@®Q randoniPeople objects.

» Create a new project in JDeveloper and calaibs.

 Remember to change the Java process to be stasadped when it is run.

* We need to use the Person class we created iaghkab. Right click i.ab5 and
chooseProject Properties. Click onLibraries and Classpath and then click odd
Jar/Directory.

» Select the following directory [LABS_HOME]\Labs\L4\tlasses.

» Create a new Java class called PopulatePeoplereEhsias a main method.

» Create the code to connect to the cache and 8480 random Person objects,
Hint: Use java.util.Random and to generate some rang@s a

Random generator = new Random();
int age = generator.nextint(100);

» Can you think of a more efficient way of doing tthsit 10,000 puts?

» Hint: see [LABS_HOME]\coherence\doc\user-guide.htm amacsefor “Bulk Loading
and Processing with Coherence”

2. Create a class to perform your queries
» Create a new class called QueryExample with a maitthod;
» Use the entrySet method to get the number of nsaldshe number of males 35 and

over. Use the size() method to get the numberaufrds returned. We will use the
aggregation functions to do this a better way later
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» What happens when you try to run this? You sthgek something similar to this.

Exception in thread "main" (Wrapped: Failed request execution for
DistributedCache service on Member(ld=1, Timestamp= 2007-08-27
07:32:52.796, Address=141.144.152.68:8088, Machinel d=34116,
Location=process:5292@tmiddlet-au) (Wrapped) Class initialization failed:
java.lang.ClassNotFoundException: com.oracle.cohere nce.handson.Person

at java.net.URLClassLoader$1.run(URLClassLoader.ja va:200)

at java.security.AccessController.doPrivileged(Nat ive Method)

at java.net.URLClassLoader.findClass(URLClassLoade r.java:188)

* What happened and why?

When a QueryMap is used, i.e. we use the entry8#tod to retrieve a set of
entries in the cache that map our request, theestquill be processed on the
storage enabled members and then returned to griwsequested the Set.

What is happening here is that the Coherence csatver doesn’t yet know about
the Person object we have created. We will needltbthe Person object into the
classpath of the Coherence cache server.

AJEST 10MS
Do this by editing the [LABS_HOME\coherence\bin\saeserver.cmd and
modifying the —cp entry on the line beginning with
"%java_exec%" -server “

-cp "%coherence_home%\lib\coherence.jar;D:\OracleCo herenceLabs\Labs\Lab4\classes"
* Restart your cache server and see what happens now.
3. Create a class to carry out aggregations odateein the cache

An EntryAggregator allows you to carry out operatian all or a specific set of
objects and get an aggregation as a result. aregffectively agents that
execute services in parallel against the data withe cluster.

The aggregations are done in parallel and can hemeétly from the addition of
cluster members.

There are two ways of aggregating. Aggregate owallaction of keys or via
specifying a filter.

Object aggregate(Collection keys, InvocableMap.entr yAggregator agg)

Object aggregate(Filter filter, InvocableMap.entryA ggregator agg)

We will use the Filter in our example below.
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» Create a new class in Lab5 project called Aggreg&xample. Ensure it has a main
method.

* So we can use the correct aggregators, create aedivod in thderson object we
created in the earlier labs.

public double getAgeDouble() {

return (double)this.age;

You will need to stop and start the cache sernter afiaking this change.

Write the code to get the following from the cache
* average age of all males

« average age of all females;

* average age;

* Maximum age

* Hint 1: The following code will get the average age fomadlles.

Double averageAgeMales = (Double)person.agg regate(
new EqualsFilter("getGend er",Person.MALE ),
new DoubleAverage("getAge Double™)
);

* Hint 2: to query all objects in a named cache you careiibe (Filter)null or a new
AlwayskFilter()

4. Observe what happens when we add new cache membe
* Modify the AggregationExample to put in timing imfisation. Run the queries in a loop
for 100 times and get an average time. This wiluea that gc's or normal machine
spikes will not influence the results.

* Hint: you can get the current time using the followingeo

long timeStart = System.currentTimeMillis();
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* Run you code with 1 cache server, note the avdnage Start a second cache server up,
allow for the data to be re-distributed and rettumncode. What happens?

* Some sample timings are below

1 cache server. 2 cache servers:
Total time taken is 0.25 seconds Total time taken is 0.14 seconds
Total time taken is 0.25 seconds Total time taken is 0.141 =seconds
Total time taken is 0.Z266 seconds Total time taken is 0.158 seconds
Average time is O0.Z54 Average time iz 0.15Z

LREEEEE) CER RSO i GBS GRIGT Process exited with exitc code 0.

Messages I} Running: Labs,jpr

|| Messages [ running: Labs . jpr

* What happens if you go to 3 cache servers?

Bonus example.

Add indexes to th€opulatePeople class to improve performance.

Hints:
Look up theQueryMap interface in the JavaDoc and find #wgl ndex method.
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Lab 6 - Observing Data Changes

The purpose of this lab is to introduce the cono¢ptbserving data changes within a named
cache. You will do the following in JDeveloper:

» Create a Java class that will respond to changiéwdache entries in a named cache;

» Create a simple chat program.

The ObservableMap interface allows you observetakel action on changes made to
cache entries. It extens the java.util. EventListemal uses the standard bean event model
within Java.

All of the types of named caches implement thieriiaice. To listen for an event you
register a MapListener on the cache.

There are three main ways to listen for events:
» listen for all events;
» listen for all events that satisfy a Filter; or
» listen for events on a particular object key.

The following methods (which implement the abou&) available against a named
cache.:

void addMapListener(MapListener listener)

void addMapListener(MapListener listener, Filter fi Iter, boolean fLite)

void addMapListener(MapListener listener, Object oK ey, boolean fLite)

The MapEvent class captures the object key, amolthand new values. You can specify
a “Lite event”, in which the new and old values nmay be present.

An example of how to register this against a named cache is below. This
has been done as an anonymous class.
namedCache.addMapListener(new MapListener() {
public void entryDeleted(MapEvent mapEvent) {
/ITODO... handle deletion event

public void entrylnserted(MapEvent mapEvent) {
/ITODO... handle inserted event
}
public void entryUpdated(MapEvent mapEvent) {
/ITODO... handle updated event
}
D;
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See
http://wiki.tangosol.com/display/COH33UG/Deliverdiants+for+changes+as+they+occur

for more details.

1. Create a new class that listens for a new Peisjgtt entry.

* Create a new project callédb6. Make sure you change the default local storage
properties.

» Create a new Java class callestenForNewPerson. Ensure that it has a main method.

* Within this class, add a listener to print out assage whenever a new Person is added
to the cache.

* Hint: Use the following code to keep the Java processimgruntil you read from the
console, otherwise your program will exit immedigate

BufferedReader console = new BufferedReader(new | nputStreamReader(System.in));

String text = console.readLine();

» To enable the console input you must do the folawi
» Right click on the Lab6 project and chod¥®ject Properties.

» SelectRun/Debug/Profile on the left
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Click on theEdit button on the right and clickool Settings. Ensure théllow

Program Input check-box is checked.
® Edit Run Configuration

L3
':: L] \' Tool Settings
[=}-Launch Settings Before Running:
O Jawvascripk Make Project
PLISQL [] Run ant
ADF Task Flow Clear Log

(X]

Log the Following Events:
Start Cammand
Program Qutput
Program Errar
Process Exit

[=+-Debugger
foRemoke
Additional Runner Cptions:

Use Proxy
Allow Pragran Input

11

Cancel

&

¢ Click onOK twice to save.

* When you run your Java class you should see thg amea down the bottom of the
messages window. This is where you can input in&dion from the console.

2007-02-28 1ld:1le:42. 871 Oracle Coherence GE 2.37387p3 =D5=> (thread=Cluster, member=nsa)
Z007-08-E8 1l4:16:42. 875 Oracle Coherence GE 2.3/387p2 <Infos (thread=Cluster, mewmber=n/
Z007-08-28 l4:16:42. 875 Oracle Coherence GE 23.3/387p3 =DE= ithread=Cluster, nember=n fa)
Z007-08-28 l4:16:42. 875 Oracle Coherence GE 23.3/387p3 =DE= ithread=Cluster, nember=nfa)
Z007-08-258 14:16:4F 3875 Oracle Coherence GE 3.3/387p3 =DE=> (thread=Cluster, memher=n/a)
Z007-08-258 14:16:4F 3875 Oracle Coherence GE 3.3/387p3 =DE=> (thread=Cluster, memher=n/a)
2007-08-28 14:16:43. 265 Oracle Coherence GE 3.3/387p3 <D5= (thread=DistributedCache, me
Z007-08-28 14:16:43_ 328 Oracle Coherence GE 3.3/387p3 <DE&x (thread=DistributedCache, m=
Z007-08-28 14:16:43. 375 Oracle Coherence GE 3.2/387p3 <D4> (thread=DistributedCaches, m=
Z007-08-28 14:16:43. 781 Oracle Coherence GE 2.32/387p3 =DEr (thread=TcpRinglistener, men
npuk:

Messages D'Running: Labé.jpr

2. Create a class that will add and remove enfmiescache
» Create a class calld®rsonEventTester that will put a new Person object in the cache.
* Once this is complete, do the following:
* Restart your cache server.

* Run yourListenForNewPerson class.
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* Run thePersonEventTester to create a new record in the cache. What haf@pens

* You should see a message in the windows ok istenFor NewPer son messages
window indicating a new record has been added.

3. Create a class that will listen for an updatth®oPerson object
» Create a new class calletstenForUpdatedPerson. Ensure it has a main method.

* Inthe class add a map listener to the person daehevill print out the new and old
values of a mal®erson when that person object is updated.

* Hint: you need to supply two new parameters to the atiehies method:
* A new MapEventFilter();

« and a parameter indicating if you want a lite event

Once this is complete, do the following:
* Restart your cache server

* Run thelListenForNewPerson class;

* Run thelistenForUpdatedPerson class;
* Run thePersonEventTester class;

* You should see the appropriate messages in theatavmdows.
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4. Bonus:. Create your own scalable & resilient chat program

You should now have all the elements for a basat plogram.

Here are some hints on how to create this.

» Create a Message object to store the chat messages
* Create a ChatClient class that will do the follogvin
» Get a persons name;

e Setup a new MapListener to receive messages thgioated in the
chat. Ensure that you don’t get messages postgdurgelf.

» Loop and read a message from the command line @stdhps to the
‘messages’ named cache. (Exit when the user types e

* Run multiple copies of this and observe the behavio
* Some extra features to add if you have time:

* Add a facility to list all users in the chat. (Yaull need a second
named cache)

* Send a private message to a named individual.

* Many more...
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Lab 7 — In-Place processing of data

The purpose of this lab is to show how Entry Precescan be used to modify and carry out
processing on entries. In JDeveloper we will dofttewing:

» Create an Employee class to hold our employees;
» Create a RaiseSalary class to be invoked on alksnt
» Create a InvokerTest class to insert employeeswanthe RaiseSalary on;

* Create a class that will show where data is hellatuster;

Up to now, to perform actions on entries in a cagbéhave been using put and
get operations. If we want to control concurretayhe data we have the option
to lock and unlock keys.

Although we can do this, there is a better wayeldgrm operations on data that
ensures consistent behavior when concurrent datssds required.

Entry Processes are agents that perform proceagaigst entries, and will carry
this out directly where the data is being held e brt of processing you can carry
out may change the data, e.g. create, update avesor may just perform
calculations on the data.

Entry processors that work against the same kdybwilogically queued. This
means that you can achieve lock-free (high perfomepprocessing.

In Lab 5 we used and Entry Aggregator which ispetgf Entry Processor, to
aggregate data across the grid.

The InvocableMap interface (of which the NamedCaoimements) has the
following methods for operating on data.

* Object invoke(Object oKey, InvocableMap.EntryPrameprocessor)
Invoke the passed entry processor against an thdViobject, returns
the result of the invocation.

* Map invokeAll(Collection keys,
InvocableMap.EntryProcegsmcessor)
Invoke the entry processor against the collectidkegs and return the
result for each for each invocation

*  Map invokeAll(Filter filter,
InvocableMap.EntryProcegsmcessor)
Invoke the entry processor against the of enthiasrmatch the filter and

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC
Effective 07/09/2007 Page 39 of 90 Rev 4.2



return the result for each for each invocation

To create an entry process you can extend
com.tangosol.util.processes.AbstractProcessorrapttment the process method.

E.g. We are creating an entry processor to incréessalary of all employees by
10%.
Class RaiseSalary extents AbstractProcessor {

public Object process (Entry entry) {
Employee emp = (Employee)entry.getValue();
emp.setSalary(emp.getSalary() * 1.10);
entry.setValue(emp);
return null;

}

To invoke this you then do the following:

|empCache.invokeAll(AlwaysFilter.INSTANCE, new Raise Salary()); |

1. Create a new class to hold employees

* Create a new project callédb7. Make sure you change the default local storage
properties.

» Create aremployee class with the following attributes:

. private int empld;

private String surname;

private String firstname;

private double salary;

» Ensure that you implement all of the methods regli(Use thé&ource menu to do
this).

2. Create a class to increase the salary of emgdolye 10%

» Create a class calldhiseSalary which extends AbstractProcessor

* Implement the process() method to raise the salaay employee by 10%.
3. Create a class to test the above

» Create a class callédvokeTest that does the following:
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» Create a number @mployee objects and put them in tleenployees cache;
e Invoke theRaiseSary method on them all
* Print out the new salaries to confirm the change®ibeen made.

* When you first try to invoke this you will get aask not found error. Why is this the
case and how do you fix it?

When we invoke an entry processor, the requestb@ilprocessed on the storage
enabled member that contains the entry.

E: What is happening here is that the Coherence caatver doesn’t yet know about
the RaiseSalary or Employee object we have created. We will need to add these
into the classpath of the Coherence cache server.

QUESTIONS Do this by editing the [LABS_HOME\coherence\bin\caeserver.cmd and
modifying the —cp entry on the line beginning with
"%java_exec%" -server “

-cp "%coherence_home%)lib\coherence.jar;D:\OracleCo herenceLabs\Labs\Lab7\classes"
* Run again to ensure that this works.

4. Create a class to show where data is held watlziluster

Create a class call&gthyHelloProcessor which extends AbstractProcessor

* Implement the process method to say hello.

» Create a new class callgdhereAreMyEmployees. Ensure this class has a main method.
* Invoke theSayHelloProcessor on all entries in the cache.

» Add some more Employees and a second cache sBuetheWhereAreMyEmpl oyees
class again. Observe the messages on the caclee sengole.
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Lab 8 — Extending your objects with Cache Keys & Data Affinity

The purpose of this lab is to show how you canrektebjects to have composite keys, rather
than a single value. In JDeveloper we will dofibieowing:

» Create a new Person class an implement a PersomKi@&yclass;
» Use this new Person class to put and get values;

* Enable data affinity — E.g. keep related data togrein the same patrtition.

In all the examples so far, we have been usingesiattyibutes for the key. E.qg.
person id or name, etc. If we want to store diffiéreersions of objects or have
composite keys, there are a number of (bad) ways'gauld” do this such as
storing version as “Fred-1","Fred-2", or stringschuas “Fred-Jones”.

Using this method, to get a key for a particulatividual would require some
string mangling which will get messy and potentigive us sub-optimal
performance.

Rather than using a single key, as above, you i@teca class that encapsulates
the business logic of that key and implement thigaur key. This helps to future-
proof your objects against changes. E.g. We caateran inner class that
provides us a key.

Person.Key(int id, int version)

An interesting side-effect of this is that we chart make our key implement the
KeyAssociation interface, and use the getAssockag() method to provide us
with partition affinity on an attribute of a key.

E.g. we could potentially store all of the peopléhwhe same surnames or
potentially any common field within the same paotit

E.g. The following code is an example of definimgimner class calleley for the
Person class based upon the person id and a versmiper.

public static class Key implements ExternalizableL ite {

/I lets define a key of id and version
private int id;
private int version;

public Key() {
[[for serializble
}

public Key(int id, int version) {
this.id = id;
this.version = version;

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC
Effective 07/09/2007 Page 42 of 90 Rev 4.2



}

public Key(Person p) {
this.id = p.getld();
this.version = 1; // default to versio nil

}

public void writeExternal(DataOutput dataOu tput) throws IOException {
ExternalizableHelper.writelnt(dataOutpu t, this.id);
ExternalizableHelper.writelnt(dataOutpu t, this.version);

}

public void readExternal(Datalnput datalnpu t) throws IOException {
this.id = ExternalizableHelper.readint( datalnput);
this.version = ExternalizableHelper.rea dint(datalnput);

}

@Override
public boolean equals(Object object) {

}

@Override
public int hashCode() {
final int PRIME = 37;
int result = 1;
return result;
}
}

To create and use this within Coherence:

NamedCache person = CacheFactory.getCache("person")

Person p = new Person(1,"Middleton","Tim","Address" ,29,Person.MALE);

person.put(p.getKey(), p);

Person p2 = (Person)person.get(new Person.Key(1,1)) ;

System.out.printin("Person is " + p2.getSurname());

We can then modify the inner class to implementASspciation and then
provide an implementation of tlyetAssociatedKey method. If the
getAssociatedKey() returned surname, this would ensure all people thie¢ same
surname would reside in the same key partitionreemte the same member.

1. Copy the existing Person class from lab 4.

* Create a new project callédb8. Make sure you change the default local storage
properties.

» Create a new class calledrson.

» Cut and paste the source from Beeson.java file from lab 4 into this class
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* Implement the Key class using the code from above.

* Ensure you implement the getKey method in the Peckass.

public Key getKey() {

return new Key(this);

» Compile your class.
2. Create KeyTester class to test your new key.

» Create a new class call&@yTester in your project and implement the code above to
create a newerson object and put and get this from the cache.

3. Implement KeyAssocation class for data affinity

* Modify your Person.Key class to implement the KeyAssocation interfaceu ¥l
need to do a number of things:

* Implement the getAssocatedKey method withinRbeson.Key class;
* Add a new attribute to thi€ey class called surname;
» Initialize surname in the constructor.

* Compile your newPerson class

* You will need to restart your cache servers agigfmition of thePerson object has
changed.
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» Create a new class call&gyTester2 with a main method and add some riasnson

objects.
Hint: You could use the following code to all entries

LinkedList peopleList = new LinkedList();

/1 build the list

peopleList.add( new Person(1,"Flinstone","F red","Address",29,Person.MALE));
peopleList.add( new Person(2,"Flinstone","W ilma","Address",29,Person.FEMALE));
peopleList.add( new Person(3,"Rubble","Barn ey","Address",44,Person.MALE));
peopleList.add( new Person(4,"Rubble","Bett y","Address",44,Person.FEMALE));
for (java.util.lterator iterator = peopleLi st.iterator(); iterator.hasNext();) {

Person p = (Person)iterator.next();
person.put(p.getKey(), p);

* Now that we have added the entries how do you tivalcan see if our data affinity has
worked?

There are a number of ways of doing this.

1. We could use an EntryProcessor (as we did inM)ato do a System.out.printin
- on all thePerson entries.

2. We can also ask the CacheService who owns the efhe CacheService has a
method called getKeyOwner() that will return themfxer that owns the key.
QUESTIONS Interesting to note that the entry does not agtdehve to exist. E.g. you can find
out which member will own a key before you creat& ou can use the following:

Member m =
((DistributedCacheService)namedCache.getCacheServic e()).getkeyOwner(pp.getKey(

)

» Add the following code to get the member that owash of the keys. Once you get the
member you can use various methods to get infoomabout the member.
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* RunKeyTester2 with one cache server running. You should gepuigimilar to the
following.

Person Fred Flinstone is owned by member 1
Person Wilma Flinstone is owned by member 1
Person Barney Rubble is owned by member 1
Person Betty Rubble is owned by member 1

» Startup a second cache server and re-run. Whaehap

You should see that all people of the same surnaithbe owned by the same
members.

E: If you still see all of the people in the same membdd another cache server
(and optionally more person objects) and that ghdidtribute the data, and you
should see something like this.

AJEST 10MS
Person Fred Flinstone is owned by member 3
Person Wilma Flinstone is owned by member 3
Person Barney Rubble is owned by member 4
Person Betty Rubble is owned by member 4
Person Dino Rubble is owned by member 4

4. Bonus — Use an EtnryProcessor to display thetilme of the entries

Create a new EntryProcessor (ref to Lab 7), tolaysihe location of each
Person object in the cache.

Remember to add the classpath of you Person ddke tache-server.cmd file.
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Lab 9 — Using JPA with Coherence

The purpose of this lab is to show you how to & Java Persistence API), to enable you to
carry out object-relational mapping under the cever JDeveloper we will do the following:

* Install OracleXE database;
* Create a connection to the HR schema in XE;
» Automatically generate the JPA Objects for the EM@REE table;

* Modify the cache-server.cmd to point to the sandpl& cache-config.xml

From the Sun siteh{tp://java.sun.com/developer/technicalArticles/HAEa)

“A major enhancement in EJB technology is the adidibf the new Java
Persistence API, which simplifies the entity pdesise model and adds
capabilities that were not in EJB 2.1 technology.

The Java Persistence API deals with the way relatidata is mapped to Java
objects ("persistent entities"), the way that thelsiects are stored in a relational
database so that they can be accessed at atag¢eraind the continued existence
of an entity's state even after the applicatiom tisas it ends. In addition to
simplifying the entity persistence model, the JBeasistence API standardizes
object-relational mapping.”

To determine how data is stored within a Coherehester a backing map is used.
By default, Coherence uses a memory based backapg Mo persist data there
are a number of backing map implementations.

The JPA implementation is the one we are goingstowithin this lab. This
implementation provides OR mapping from the Javddwvo the Database world,
allowing us to use standard Coherence get/put and this translated into
database calls using the JPA API via TopLink.

1. Install OracleXE
* If you do not have an Oracle database that hasaime HR schema, install OracleXE.
1. Create a new project calledb9.

* Ensure you set the default java args to make yiemtaot storage enabled.
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2. Create a new database connection to the HR schem

» In theApplication Resources section of the navigator, right-click @onnection and

click New.

= Application Resources

------ 7] Conpectinn

» ChooseConnections and therDatabase Connection.

= New Galle ry k [5__(|

Filker Bry: |Available Items v|

Categories: Ikems:
E}-General @ Anpplication Server Cannection
a BI Presentation Services Connection Wizard

nections

eployment Descriptors
rojects

40 File System Connection
[a UDDI Registry Conneckion
aﬂ URL Connection

[En webDay Connection

‘Business Tier
DF Business Cormponents
Mx Data Controls
~Web Services
—t-Clignt Tier
Extension Development
E}-Database Tier
LOffline Database Ohbjects

Descripkion:

Opens the database connections editor, This allows connections to be created, edited
and removed, IF within an Application this will use the connections in Application
Resources, othenwise it will use the central database connections store,

Help a4 _J | Cancel
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é' Create Database Connection

Enter the details to connect to your HR schemactiokl OK.

3 x]

Enker the connection details For the new database conneckion, g

Create Connection In:  (#) Application Resources () Resource Palette [ Database Navigator

Connection Marme: |><E_HR

Connection Type: |Oracle (IDEC)

=)

| Role: | |'|

| Save Password [ | Deploy Password

Username: |hr
Password: |**
- Oracle {.JDBC) Settings

[ "] Enter Custam JDEC URL

| BCPort: 1521

Diriver: |thin
Host Mame: ||0ca|host
(3) 51 |oRaL

() Service Name:

Tesk Connection |

Success!

| teb |

| o4 | | Cancel

Right click on the_ab9 project and chooddew.
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* UnderBusiness Tier selectEJB and then seledntities From Tables.

& New Gallery

Filter By: |P.II Technologies v|

[=h-Business Tier
~-ADF Business Components

Eafaannes; Bed
= General 7 E EJE Data Control (EJB 1.1/2.x)
~-fpplications 8! E36 Diagram (JPAJEIE 3.0)
Ak “. Eritities from Tables
~-Conneckions @ Entity
- Deplovment Descriptors E : §
Efgployment Profiles @ P Mappings (XML)
1agrams |E JPA Persistence Descriptor (persistence. xml)
- Javabeans . ¢
: E JPA Persistence Unik
- Projects 3
. : @ Message-Criven Eean
~-Simple Files S )
ML Session Bean
-~ HML

- \Web Services
- Client Tiet
[#-Database Tier

| teb |

~Data Controls Description:

Launches the Create Entities from Tables wizard, which allows you to create JPA (Java
- IM¥ Data Controls Persiskence AFT)EIE 3.0 entities, or EJE 2.1 CMP entity beans, From existing database
- Secutity tables,

= TopLinkfIPA Toenable this option, you must select a project in the Application Mavigatar,

ok J [ Cancel

* Click Next to continue.

* ChooseEJB 3.0 JPA Entities and then clickNext.

» Click onNew to create a new persistence unit. ???? Entertladdand clickOK. Once

the screen returns, click diext.

%‘ New Persistence Unit @

Create New Persistence Unit R
Specify the information required to create the persiskence unit, A persistence unit
configures various details that are required when you acquire an entity manager,

Hame: [pa |

ITA Datasource Mame: |JPADS |

Nen-JT4 Datasource Name: | JPSDS_NOTITA| |

TopLink
Database PlatForm: |Oracle |v| | Browse..,
Server Platform; |None - |

| Help | | (o4 _J | Cancel |

e Choose&Online Database Connection and clickNext.
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» EnsureLab9 project is selected and clitdext.

* Query for the EMPLOYEES table and select is asiénscreen-shot below and click

Next.
Select Tables
Schema; lHR V] Type Filter: OFF |‘_Ei\ter Types |

l[ Mare Filter: |% | DAgtonuary Query ]

l : Selected:

[

\}, Offling Database Details For Impor

i Select Tables

+ Entitigs from Tables

| ] REGIONS

! 4
B
o
[«

| Help ] ‘ < Back et = i | Cancel |

* On Leave the Entity Class Options as they are hokl dext.
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» Then click onFinish to complete the creation. You should now see thewing in the
navigator.

Projects B & -
&3] Lab3
#-{3] Lah4
#-[5] Labs
-5 Labé
w-[5] Lab7
(3] Labs
El Labd
EH:l Application Sources
; El@ com. aracle, coherence
. Bl handson
i@ Emplovess.java
-] META-INF

P e {E persiskence. xml
=[] offline Database Sources
- 7] DATABASEL

=3 HR

------ = EMPLOVEE&

Application Resources

» Replace the contents of the persistence.xml wetfdhowing. (You can find this in the
[LABS_HOME] directory. Ensure that the connectiatalls match your database
connection details.

<?xml version="1.0" encoding="windows-1252" ?>

<persistence xmins:xsi="http://www.w3.0rg/2001/XMLS chema-instance”
xsi:schemalocation="http://java.sun.co m/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_ 1 0.xsd"
version="1.0" xmIns="http://java.sun.c om/xml/ns/persistence">
<persistence-unit name="JPA">
<provider>oracle.toplink.essentials.Persistence Provider</provider>
<class>
com.oracle.coherence.handson.Employees
</class>
<properties>
<property name="toplink.jdbc.driver" value="o racle.jdbc.OracleDriver"/>

<property name="toplink.jdbc.url"
value="jdbc:oracle:thin:@localhost:1521:0RCL"/>

<property name="toplink.jdbc.user" value="hr" />
<property name="toplink.jdbc.password" value= "hr'/>
</properties>

</persistence-unit>

</persistence>

3. Copy the cache-server.cmd file
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* Inthe [LABS_HOME]\bin directory, copy the file dae-server.cmd to jpa-cache-
server.cmd.

* Add the following switch to the java command. (Regohg labs home with the
appropriate value).

| -Dtangosol.coherence.cacheconfig=[LABS_HOME]\jpakea-config.xml |

» Add the following classpath to the —cp argument.
|[LABS_HOME]\Labs\Lab9\classes |

* We must also add the following jars into the claskp
* [LABS_HOME]\coherence\lib\coherence-jpa.jar — Camere JPA libraries
e [JDEV_HOME]\jdbc\lib\ojdbc14.jar — JDBC libraries
* [JDEV_HOME)\lib\java\internal\toplink-essentials:ja Toplink Libraries
* Once this is complete, run the jpa-cache-server.cmd
4. Create a new class to interact with Emaployee Object
» Create a new class callednEmployeeExample. Ensure this has a main method.
» Create the code to do the following:

* Get en Employee using the EMPLOYEE_ID. The EMPL@&YID will need to be a
long.

» Display the salary
* Give them a 10% pay rise.

» Get the value again to confirm the pay rise.
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* Run the code and you should see output similardddllowing.

\]§Dracle Coherence Wersion 3.3/387p3
Grid Edition: Dewvelopment mode
Copyright (o) EO000-z0O07 Oracle. A1l rights reserwed.

Z007-0%-z0 09:36:53_578 Oracle Coherence GE 3_3/387p3 <Info> (thread=main, membe
Z007-09-E0 09:3&6:54. 546 Oracle Coherence GE 3_3/387p3 <Infor (thread=Cluster, me:
Enployes Timothy Gates, salary = F2200.0

New Employee details are Timothy Gates, salary = $3130_ 0000000000005

Process exited with exit code OO

* What has happened?

Now that the Employees class has been annotateer$cst to the database using
JPA, and we have included the persistence.xmtditell JPA where our database
is, Coherence will use a CacheStore implementahianuses JPA to load and

£ store objects to the database.

When we use the get(Object key) method the follgwiappens:

QUESTIONS * Coherence will look for the entry with the kksy.

« If the entry has not already been cached, or itle@s expired from the
cache, then it will ask the backing map, which ule& and toplink to
retrieve the data.

e If the entry is in the cache then it will be retulirectly to the application
without going through TopLink

When we use the put(Object Key, Object Value), Cahee then uses JPA via
Toplink to persist any changes to the database.
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Where to next?

Hopefully this has given you a taste of how easy ib work with data in a Coherence data-grid,
the increased processing power you automaticatlyvgen you add cache servers, and the some
of the features available.

There are many more features and abilities in Gotway, for more information a few good
places to start are:

* http://www.oracle.com/technology/products/coheréincex.html

« http://wiki.tangosol.com/display/COH/Tangosol+Cammre+Knowledge+Base+Home
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Lab Solutions
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Lab 3 Solutions: Access the data grid from Java

Example 1 - MyFirstSample

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class MyFirstSample {
public MyFirstSample() {
}

public static void main(String[] args) {

/I ensure we are in a cluser

CacheFactory. ensureCluster();

Il create or get a named cache called mycach e

NamedCache myCache = CacheFactory. getCache("mycache");

Il put key, value pair into the cache.

myCache. put("Name","Tim Middleton");

System.out.printin(*Value in cache is " + myCache.get("Name"));

Example 2 - MyFirstSampleReader

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class MyFirstSampleReader {

public MyFirstSampleReader() {
}

public static void main(String[] args) {
/I ensure we are in a cluser
CacheFactory.ensureCluster();

/l create or get a named cache called mycac he
NamedCache myCache = CacheFactory.getCache( "mycache");
System.out.printin(“*Value in cache is " + m yCache.get("Name"));
}
}
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Example 3. Bonus

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.CacheService;
import com.tangosol.net.Cluster;

import com.tangosol.net.Member;
import com.tangosol.net.NamedCache;

import java.util.lterator;

public class Cachelnfo {
public Cachelnfo() {

}

public static void main(String[] args) {

/Il create or get a named cache called mycac
NamedCache myCache = CacheFactory.getCache(

/I get the information about the cluster an
Cluster cluster = CacheFactory.getCluste
Member memberThis = cluster.getLocalMember

System.out.printin("Local member info: " +

he
"mycache");

d local member
rQ);
0;

memberThis);

/ list all the members - highlighting the curret one
for (Iterator iter = cluster.getMemberSet() .iterator();
iter.hasNext(); ) {
Member member = (Member) iter.next();
System.out.printin(member +
(member.equals(memberThis) ? " <-- this node" : "™));
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Lab 4 Solutions: Leaving Strings behind - Working with complex

Objects.

Example 1. Person Class

package com.oracle.coherence.handson;
public class Person implements java.io.Serializable

private int id;

private String surname;
private String firstname;
private String address;
private int age;

private String gender;

public Person() {
}

public Person(int id1, String surnamel, String
addressl,
int agel, String genderl) {
super();
this.id = id1;
this.surname = surnamel;
this.firstname = firstnamel,;
this.address = address1;
this.age = agel,;
this.gender = gender1,

}

public void setld(int param) {
this.id = param;

}

public int getld() {
return id;

}

public void setSurname(String param) {
this.surname = param;

}

public String getSurname() {
return surname;

}

public void setFirstname(String param) {
this.firstname = param;

}

public String getFirstname() {
return firstname;

}

firstnamel, String
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public void setAddress(String param) {
this.address = param;
}

public String getAddress() {
return address;
}

public void setAge(int param) {
this.age = param;

public int getAge() {
return age;
}

public void setGender(String param) {
this.gender = param;
}

public String getGender() {
return gender;
}

@Override
public boolean equals(Object object) {
if (this == object) {
return true;

if (!(object instanceof Person)) {
return false;
}
final Person other = (Person)object;
if (id != other.id) {
return false;

if ({(surname == null ? other.surname == nu I
surname.equals(other.surname))) {
return false;

if (!(firstname == null ? other.firsthame = =null ;
firstname.equals(other firstname))) {
return false;

if (/(address == null ? other.address == nu Il
address.equals(other.address))) {
return false;

if (age != other.age) {
return false;

if (I(gender == null ? other.gender == null
gender.equals(other.gender))) {
return false;

}
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return true;

}

@Override
public int hashCode() {
final int PRIME = 37;

int result = 1;

result = PRIME * result + ((surname == null )?0:
surname.hashCode());

result = PRIME * result + ((firsthame == nu N ?0:
firstname.hashCode());

result = PRIME * result + ((address == null )?0:
address.hashCode());

result = PRIME * result + ((gender == null) ?0:

gender.hashCode());
return result;
}
}

Example 2 - PersonCache

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class PersonCache {
public PersonCache() {

}

public static void main(String[] args) {
NamedCache person = CacheFactory.getCache(" person");

Person pl1 = new Person(1,"Middleton","Tim",
"Level 2, 66 Kings Park Road, West Perth",
39,Person.MALE);

person.put(pl.getld(),pl);
Person p2 = (Person)person.get(pl.getld());

if (p2.equals(pl)) {
System.out.printin("They are the same!! ");
}
}
}

Example 3 — Person class using ExternalizableeLite

package com.oracle.coherence.handson;
import com.tangosol.io.ExternalizableLite;
import com.tangosol.util.ExternalizableHelper;
import java.io.Datalnput;
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import java.io.DataOutput;
import java.io.lOException;

public class Person implements ExternalizableLite {

private int id;

private String surname;
private String firstname;
private String address;
private int age;

private String gender;

public static String MALE ="M";
public static String FEMALE = "F";

public Person() {
}

public Person(int id1, String surnamel, String
addressl,
int agel, String genderl) {
super();
this.id = id1;
this.surname = surnamel,;
this.firstname = firstnamel,;
this.address = address1;
this.age = agel,;
this.gender = gender1;

}

public void setld(int param) {
this.id = param;

}

public int getld() {
return id;

}

public void setSurname(String param) {
this.surname = param;

}

public String getSurname() {
return surname;

}

public void setFirstname(String param) {
this.firstname = param;

}

public String getFirstname() {
return firsthame;

}

public void setAddress(String param) {
this.address = param;

}

firstnamel, String
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public String getAddress() {
return address;
}

public void setAge(int param) {
this.age = param;

public int getAge() {
return age;
}

public void setGender(String param) {
this.gender = param;
}

public String getGender() {
return gender;
}

@Override
public boolean equals(Object object) {
if (this == object) {
return true;

if (!(object instanceof Person)) {
return false;

final Person other = (Person)object;
if (id != other.id) {
return false;

if ({(surname == null ? other.surname == nu I
surname.equals(other.surname))) {
return false;

if (!(firstname == null ? other.firstname = =null :
firstname.equals(other firstname))) {
return false;

if (/(address == null ? other.address == nu Il
address.equals(other.address))) {
return false;

}
if (age != other.age) {
return false;

if (I(gender == null ? other.gender == null
gender.equals(other.gender))) {
return false;

}

return true;

}
@Override
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public int hashCode() {
final int PRIME = 37;
int result = 1,
result = PRIME * result + ((surname == null

surname.hashCode());

result = PRIME * result + ((firsthame == nu

firstname.hashCode());

result = PRIME * result + ((address == null

address.hashCode());

result = PRIME * result + ((gender == null)

gender.hashCode());

return result;

}

public void readExternal(Datalnput datalnput) t
this.id = ExternalizableHelper.readint(data
this.surname = ExternalizableHelper.readSaf
this.firstname = ExternalizableHelper.readS
this.address = ExternalizableHelper.readSaf
this.gender = ExternalizableHelper.readSafe
this.age = ExternalizableHelper.readint(dat

}

public void writeExternal(DataOutput dataOutput
ExternalizableHelper.writelnt(dataOutput, t
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.write SafeUTF(dataOutpu
ExternalizableHelper.write SafeUTF(dataOutpu
ExternalizableHelper.write SafeUTF(dataOutpu
ExternalizableHelper.writelnt(dataOutput, t

)?0:
I ?0:
)?0:

?0:

hrows IOException {
Input);
eUTF(datalnput);
afeUTF(datalnput);
eUTF(datalnput);
UTF(datalnput);
alnput);

) throws I0Exception {
his.id);

t, this.surname);

t, this.firsthame);

t, this.address);

t, this.gender);
his.age);
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Lab 5 Solutions - Querying & Aggregating Data in a cache

Example 1 — PopulatePeople

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

import java.io.lOException;
import java.util.Random;

public class PopulatePeople {
public PopulatePeople() {

}
public static void main(String[] args) throws | OEXxception {
NamedCache person = CacheFactory.getCache(" person");
Random generator = new Random();
for (inti=1;i<=10000; i++) {
Person p = new Person(i, "Surname" + i, "Firstname" + i,
Address" + i, generator.ne xtint(100) + 1,
(generator.nextInt(2) == 1 ? Person.FE MALE : Person.MALE) ) ;
person.put(p.getld(),p);
}
System.out.printin(person.entrySet().size() );
}

}

Example 2 — QueryExample

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

import com.tangosol.util filter. AndFilter;
import com.tangosol.util filter.EqualsFilter;

import com.tangosol.util filter.GreaterEqualsFilter ;
import java.util.Set;

public class QueryExample {
public QueryExample() {

}

public static void main(String[] args) {
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NamedCache person = CacheFactory.getCache(

/Il get a set of all males
Set males = person.entrySet(
new EqualsFilter("getGender

Set malesOver35 = person.entrySet(
new AndFilter(
new EqualsFilter("getGende
new GreaterEqualsFilter("g

System.out.printin("Total number of males i
System.out.printin("Total number of males >
malesOver35.size());

}
}

person");

",Person.MALE));

r',Person.MALE ),
etAge",35)) );

s " + males.size());
35"+

Example 3 — AggregationExample (no timings)

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;

import com.tangosol.net.NamedCache;

import com.tangosol.util.Filter;

import com.tangosol.util.aggregator.DoubleAverage;
import com.tangosol.util.aggregator.DoubleMax;
import com.tangosol.util.filter. AlwayskFilter;

import com.tangosol.util.filter.EqualsFilter;

import java.math.BigDecimal;

public class AggregationExample {
public AggregationExample() {
}

public static void main(String[] args) {

NamedCache person = CacheFactory.getCache(
/] create a new query

Double averageAgeMales = (Double)person.agg
new EqualsFilter("getGend
new DoubleAverage("getAge

);

Double averageAgeFemales = (Double)person.a
new EqualsFilter("getGend
new DoubleAverage("getAge

);

Double maxAge = (Double)person.aggregate(
(Filter)null, // new Al
new DoubleMax("getAgeDoub

);

person");

regate(
er",Person.MALE ),
Double™)

ggregate(
er',Person.FEMALE ),

Double™)

wayskFilter()
le™)
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Double averageAge = (Double)person.aggregat
new EqualsFilter("getGend
new DoubleAverage('getAge

);

System.out.printin("Average age of males is
System.out.printin("Average age of femals i
averageAgeFemales);
System.out.printin("Max age is " + maxAge);
System.out.printin("Average age " + averag
}
}

e(
er',Person.FEMALE ),
Double")

" + averageAgeMales);
s"+

eAge);

Example 4 — AggregationExample — timings in loop

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;

import com.tangosol.net.NamedCache;

import com.tangosol.util.Filter;

import com.tangosol.util.aggregator.DoubleAverage;
import com.tangosol.util.aggregator.DoubleMax;
import com.tangosol.util.filter. AlwayskFilter;

import com.tangosol.util filter.EqualsFilter;

import java.math.BigDecimal;

public class AggregationExample {
public AggregationExample() {

}

public static void main(String[] args) {

Double averageAgeMales = null;

Double averageAgeFemales = null;

Double maxAge = null;

Double averageAge = null;

int max = 100;

NamedCache person = CacheFactory.getCache("
long totalTime = 0O;

/] create a new query

for (inti=0; i< max; i++) {
long startTime = System.currentTimeMillis

averageAgeMales = (Double)person.aggregat
new EqualsFilter("getGend
new DoubleAverage("getAge

);

averageAgeFemales = (Double)person.aggreg
new EqualsFilter("getGend
new DoubleAverage("getAge

);

person");

0;

e(
er',Person.MALE ),
Double™)

ate(
er',Person.FEMALE ),
Double")
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maxAge = (Double)person.aggregate(
(Filter)null, // new Al
new DoubleMax("getAgeDoub

);

averageAge = (Double)person.aggregate(
new EqualsFilter("getGend
new DoubleAverage('getAge

);

long endTime = System.currentTimeMillis()

System.out.printin("Total time taken is "
startTime) / 1000F + " seconds");
totalTime += (endTime - startTime);

}

System.out.printin("Average time is " + (t
1000F);

/ISystem.out.printin("Average age of males
averageAgeMales);

/ISystem.out.printin("Average age of femals
averageAgeFemales);

/ISystem.out.printin("Max age is " + maxAge

/ISystem.out.printin("Average age " + aver

}
}

wayskFilter()
le")

er",Person.FEMALE ),
Double")

+ (endTime -

otalTime / max) /

iS||+
iS"+

);
ageAge);

Example 4 — Bonus — Add indexes for speed

NamedCache person = CacheFactory.getCache("perso

/l add indexes
person.addindex(new ReflectionExtractor("getGend
person.addindex(new ReflectionExtractor("getAgeD

n");

er"), true, null);
ouble"), false, null);
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Lab 6 — Solutions — Observing Data Changes

Example 1 — ListenForNewPerson

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;
import com.tangosol.util. MapEvent;

import com.tangosol.util. MapListener;

import com.tangosol.util filter.EqualsFilter;
import com.tangosol.util.filter. MapEventFilter;

import java.io.BufferedReader;
import java.io.lOException;
import java.io.lnputStreamReader;

public class ListenForNewPerson {
public ListenForNewPerson() {

}

public static void main(String[] args) throws |
/l connect to named cache
NamedCache person = CacheFactory.getCache("
/l listen for insert events on Person
/I This can be done in an easier way by usi
/I AbstractMapListener()
I/l and then overriding only the method you
I
person.addMapListener(new MapListener()
{
public void entryDeleted(MapEvent mapEven
/l'ignore

public void entrylnserted(MapEvent mapEve
Person p = (Person)mapEvent.getNewValu
System.out.printin("New person added:
" "+ p.getSurname())

public void entryUpdated(MapEvent mapEven
// ignore

}
}
);

System.out.printin(“waiting for events");

BufferedReader console = new BufferedReader
new InputStreamReade

String text = console.readLine();

OException {

person");

ng a new

want to

B {

nt) {
e();
" + p.getFirstname() +

B {

(
r(System.in));
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Example 2 — ListenForUpdatedPerson

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;
import com.tangosol.util. AbstractMapListener;
import com.tangosol.util. MapEvent;

import com.tangosol.util. MapListener;

import com.tangosol.util.filter.EqualsFilter;
import com.tangosol.util filter.MapEventFilter;

import java.io.BufferedReader;
import java.io.lOException;
import java.io.InputStreamReader;

public class ListenForUpdatedPerson {
public ListenForUpdatedPerson() {

}

public static void main(String[] args) throws |
/I connect to named cache

OException {

NamedCache person = CacheFactory.getCache(" person");
/I listen for insert events on Person
person.addMapListener(new AbstractMapListen er()
{
public void entryUpdated(MapEvent map Event) {
Person oldPerson = (Person)mapEvent .getOldValue();
Person newPerson = (Person)mapEven t.getNewValue();

/I better to implement toString()
display it.. :)

on the person object to

System.out.printin("Old person is "+
oldPerson.getFirstname() + " " +
oldPerson.getSu rname());
System.out.printin("New person is "+
newPerson.getFirstname() + " " +
newPerson.getSurname() );
}
3
new MapEventFilter(MapEventFilter.E_UPDAT ED, new
EqualsFilter("getGender", Person.MALE)),
false // not a lite event
)i
System.out.printin(“waiting for events");
BufferedReader console = new BufferedReader (new

InputStreamReader(System.in));
String text = console.readLine();
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Example 3 — ListenForUpdatedPerson

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class PersonEventTester {
public PersonEventTester() {

}

public static void main(String[] args) {

NamedCache person = CacheFactory.getCache( person");
Person pl1 = new Person(1,"Middleton","Tim",
"Level 2, 66 Kings Park Road, Wes t Perth”,
39,Person.MALE);

System.out.printin("put person”);
person.put(pl.getld(),pl);

Person p2 = (Person)person.get(pl.getld());
p2.setFirstname("Timothy");

System.out.printin("Update person™);
person.put(p2.getld(),p2);

}

Exmaple 4 — Bonus ChatMessage

package com.oracle.coherence.handson.chat;
import java.io.Serializable;
public class ChatMessage implements Serializable {

private String from;
private long entryTime;
private String message;

public ChatMessage() {
}

public ChatMessage(String from, String message) {
this.from = from;
this.message = message;
this.entryTime = System.currentTimeMillis() ;

}

public void setFrom(String from) {
this.from = from;
}
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public String getFrom() {
return from;

}

public void setEntryTime(long entryTime) {
this.entryTime = entryTime;

}

public long getEntryTime() {
return entryTime;

}

public void setMessage(String message) {
this.message = message,;

}

public String getMessage() {
return message;

}

}

Example 5 — ChatClient

Note: There are a number of ways of doing this. Hejessan example.

package com.oracle.coherence.handson.chat;
import com.tangosol.net.*;

import java.io.*;

import com.tangosol.util. UUID;

import com.tangosol.util.filter.*;

import com.tangosol.util. MapEvent;

import com.tangosol.util. AbstractMapListener;

import java.util.Date;
import java.util.lterator;
import java.util.Map;
import java.util.Set;

public class ChatClient {

public static void main(String[] args) {
String userName = null;
String message;
NamedCache chatmembers = null;

try {
System.out.printin("Welcome to the Coher ence Chat Client");
System.out.printin("-----------------—- ");
BufferedReader console = new BufferedRea der(new

InputStreamRe ader(System.in));

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC
Effective 07/09/2007 Page 73 of 90 Rev 4.2



System.out.print("User Name:");
userName = console.readLine();

/I join the chatroom named cache as stor
NamedCache cache = CacheFactory.getCache
chatmembers = CacheFactory.getCache("cha

chatmembers.put(userName,userName);

/ register a listener to display the me
cache.addMaplListener(new AbstractMapList
public void entrylnserted(MapEve

ChatMessage msg = (ChatMessag

System.out.printin("From: " +

System.out.printin("Time: " +
Date(msg.g

System.out.printin("Mesg: " +

System.out.printin();
1}

new MapEventFilter(MapEvent.ENT
NotEqualsFilter("getFro
false);

chatmembers.addMapListener( new Abstract
public void entryDeleted(MapEvent
String who = (String)event.get
System.out.printin(who + " has

}

public void entrylnserted(MapEvent
String who = (String)event.get
System.out.printin(who + " has
}
}
)i

do {
System.out.print("\nEnter message or
message = console.readLine();

if ("bye".equals(message))
break;

I else add this to the chat

else if ("help".equals(message)) {
System.out.printin("HELP:");
System.out.printin("bye - quit")
System.out.printin("who - list o

else if ("who".equals(message)) {
System.out.printin("Current chat
System.out.printin("============
Set s = chatmembers.entrySet();
for (Iterator<Map.Entry> entries

chatmembers.entrySet().iterator() ;

age enabled = true
("chatroom");
tmembers");

ssages
ener() {

nt event) {
e)event.getNewValue();

msg.getFrom());
new

etEntryTime()));
msg.getMessage() );

RY_INSERTED, new
m", userName)),

MapListener() {
event) {
OldVvalue();

left the chat™);

event) {
NewValue();
entered the chat");

bye to quit: );

% users \n");

memebers");

—======== ');

entries.hasNext();) {

Copyright © Oracle, 2007. All rights reserved.

Coherence Handson Lab COHERENCEHANDS-ONLABV4.2.DOC

Effective 07/09/2007

Page 74 of 90

Rev 4.2




Map.Entry entry = entries.ne xt();

String member = (String)entr y.getValue();
System.out.printin(member);
}
}
else {
cache.put(new UUID(),new ChatMessag e(userName, message));
}

} while (true);

System.out.printin("Bye");

}

catch (Exception e) {
e.printStackTrace();

}

finally {
chatmembers.remove(userName);

}
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Lab 7 Solutions - In-Place processing of data

Example 1 — Exmployee Class

package com.oracle.coherence.handson;

import com.tangosol.io.ExternalizableLite;
import com.tangosol.util.ExternalizableHelper;

import java.io.Datalnput;
import java.io.DataOutput;
import java.io.lOException;

import java.math.BigDecimal;

public class Employee implements ExternalizableLit
private int empld;
private String surname;
private String firstname;
private double salary;

public Employee() {
}

public Employee(int empldl1, String surnamel, St
double salaryl) {
super();
this.empld = empld1;
this.surname = surnamel;
this.firstname = firsthame1,;
this.salary = salary1,;

}

public void setEmpld(int param) {
this.empld = param;
}

public int getEmpld() {
return empld;
}

public void setSurname(String param) {
this.surname = param;
}

public String getSurname() {
return surname;
}

public void setFirstname(String param) {
this.firstname = param;
}

e

ring firstnamel,
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public String getFirstname() {
return firstname;
}

public void setSalary(double param) {
this.salary = param;
}

public double getSalary() {
return salary;

}

@Override
public boolean equals(Object object) {
if (this == object) {
return true;

if (!(object instanceof Employee)) {
return false;

final Employee other = (Employee)object;
if (empld != other.empld) {
return false;

if ({(surname == null ? other.surname == nu Il
surname.equals(other.surname))) {
return false;

if (!(firstname == null ? other.firsthame = =null ;
firstname.equals(other firsthname))) {
return false;

if (Double.compare(salary, other.salary) != 0){
return false;

}

return true;

}

@Override
public int hashCode() {
final int PRIME = 37;

int result = 1;

result = PRIME * result + ((surname == null )?0:
surname.hashCode());

result = PRIME * result + ((firsthame == nu ?0:

firstname.hashCode());
long temp = Double.doubleToLongBits(salary) ;
result = PRIME * result + (int) (temp * (te mp >>> 32));

return result;

}

public void readExternal(Datalnput datalnput) t hrows I0Exception {
this.empld = ExternalizableHelper.readint(d atalnput);
this.surname = ExternalizableHelper.readSaf eUTF(datalnput);
this.firstname = ExternalizableHelper.readS afeUTF(datalnput);
this.salary =

ExternalizableHelper.readBigDecimal(datalnput).doub leValue();
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}
public void writeExternal(DataOutput dataOutput ) throws I0Exception {
ExternalizableHelper.writelnt(dataOutput, t his.empld);
ExternalizableHelper.writeSafeUTF(dataOutpu t, this.surname);
ExternalizableHelper.writeSafeUTF(dataOutpu t, this.firsthame);
ExternalizableHelper.writeBigDecimal(dataOu tput, new
BigDecimal(this.salary));
}
}

Example 2 — RaiseSalary

package com.oracle.coherence.handson;

import com.tangosol.util.processor.AbstractProcesso
import com.tangosol.util.InvocableMap.Entry;

import java.util.Map;

public class RaiseSalary extends AbstractProcgssor
public RaiseSalary() {

}

public Object process(Entry entry ) {
Employee emp = (Employee)entry.getValue();
emp.setSalary(emp.getSalary() * 1.10);
entry.setValue(emp);
return null;

}

}

Example 3 — InvokeTest

package com.oracle.coherence.handson;
import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;
import com.tangosol.util filter. AlwayskFilter;

public class InvokeTest {
public InvokeTest() {

}
public static void main(String[] args) {
NamedCache empCache = CacheFactory.getCache ("employees");

Employee el = new Employee(1,"Middleton","T im",5000);
empCache.put(el.getEmpld(), el);
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Employee e2 = new Employee(2,"Jones","Chris ",10000);
empCache.put(e2.getEmpld(), e2);

empCache.invokeAll(AlwaysFilter.INSTANCE, n ew RaiseSalary());

el = (Employee)empCache.get(el.getEmpld());
e2 = (Employee)empCache.get(e2.getEmpld());

System.out.printin("Salary for emp 1 is now "+ el.getSalary());
System.out.printin("Salary for emp 2 is now 1" + e2.getSalary());

Example 4 — SayHelloProcessor

package com.oracle.coherence.handson;

import com.tangosol.util.processor.AbstractProcesso r;
import com.tangosol.util.InvocableMap.Entry;
public class SayHelloProcessor extends AbstractProc essor {
public SayHelloProcessor() {
}

public Object process(Entry entry ) {
Employee emp = (Employee)entry.getValue();
System.out.printin("\nHello from " + emp.ge tFirstname() + " " +
emp.getSurname() + "\n");
return null;

}

}

Example 5 — WhereAreMyEmployees
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package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;
import com.tangosol.util filter. AlwayskFilter;

public class WhereAreMyEmployees {
public WhereAreMyEmployees() {

}

public static void main(String[] args) {

NamedCache empCache = CacheFactory.getCache ("employees");
empCache.invokeAll(AlwaysFilter.INSTANCE, n ew
SayHelloProcessor());

}

}
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Lab 8 Solutions - Extending your objects with Cache Keys & Data
Affinity

Example 1 — Person class with Key and KeyAssogiatio

package com.oracle.coherence.handson;
import com.tangosol.io.ExternalizableLite;
import com.tangosol.net.cache.KeyAssociation;
import com.tangosol.util. ExternalizableHelper;
import java.io.Datalnput;

import java.io.DataOutput;

import java.io.|IOException;

public class Person implements ExternalizableLite {

private int id;

private String surname;
private String firstname;
private String address;
private int age;

private String gender;

public static String MALE = "M";
public static String FEMALE = "F";

public Person() {

public Person(int id1, String surnamel, String firstnamel, String address1,
int agel, String genderl) {
super();
this.id = id1;
this.surname = surnamel;
this.firsthame = firstname1;
this.address = address1;
this.age = agel,;
this.gender = genderl;

}

public Key getKey() {
return new Key(this);
}

public void setld(int param) {
this.id = param;

}

public int getld() {
return id;

}

public void setSurname(String param) {
this.surname = param;

}

public String getSurname() {
return surname;

}

public void setFirstname(String param) {
this.firstname = param;

}

public String getFirstname() {
return firstname;

}
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public void setAddress(String param) {
this.address = param;
}

public String getAddress() {
return address;
}

public void setAge(int param) {
this.age = param;

public int getAge() {
return age;
}

public void setGender(String param) {
this.gender = param;
}

public String getGender() {
return gender;
}

public double getAgeDouble() {
return (double)this.age;
}

@Override
public boolean equals(Object object) {
if (this == object) {
return true;

if (!(object instanceof Person)) {
return false;
}
final Person other = (Person)object;
if (id != other.id) {
return false;
}
if (!(surname == null ? other.surname == nu
surname.equals(other.surname))) {
return false;

if (!(firstname == null ? other.firstname =
firstname.equals(other.firsthame))) {
return false;

if (!(address == null ? other.address == nu
return false;

if (age != other.age) {
return false;

if (!(gender == null ? other.gender == null
return false;

}

return true;

}

@Override

public int hashCode() {
final int PRIME = 37,
int result = 1;
result = PRIME * result + ((surname == null
result = PRIME * result + ((firstname == nu
result = PRIME * result + ((address == null
result = PRIME * result + ((gender == null)
return result;

=null :

Il : address.equals(other.address))) {

: gender.equals(other.gender))) {

) ? 0 : surname.hashCode());
Il) ? 0 : firstname.hashCode());
) ? 0 : address.hashCode());

? 0 : gender.hashCode());
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public void readExternal(Datalnput datalnput) t

}

this.id = ExternalizableHelper.readint(data
this.surname = ExternalizableHelper.readSaf
this.firsthame = ExternalizableHelper.readS
this.address = ExternalizableHelper.readSaf
this.gender = ExternalizableHelper.readSafe
this.age = ExternalizableHelper.readint(dat

public void writeExternal(DataOutput dataOutput

}

ExternalizableHelper.writeInt(dataOutput, t
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.writeSafeUTF(dataOutpu
ExternalizableHelper.writelnt(dataOutput, t

public static class Key implements Externalizab

/I lets define a key of id and version
private int id;

private int version;

private String surname;

public Key() {
/lfor serializble
}

public Object getAssociatedKey() {
return surname;

}

public Key(int id, int version) {
this.id = id;
this.version = version;

}

public Key(Person p) {
this.id = p.getld();
this.version = 1; // default
this.surname = p.getSurname();

}

public void writeExternal(DataOutput dataOu
ExternalizableHelper.writelnt(dataOutpu
ExternalizableHelper.writelnt(dataOutpu
ExternalizableHelper.writeSafeUTF(dataO

}

public void readExternal(Datalnput datalnpu
this.id = ExternalizableHelper.readint(
this.version = ExternalizableHelper.rea
this.surname = ExternalizableHelper.rea

}

@Override
public boolean equals(Object object) {
if (this == object) {
return true;

if (!(object instanceof Person.Key)) {
return false;

final Person.Key other = (Person.Key)ob
if (id != other.id) {
return false;
}
if (version != other.version) {
return false;

}

if (surname != other.surname) {

hrows IOException {
Input);
eUTF(datalnput);
afeUTF(datalnput);
eUTF(datalnput);
UTF(datalnput);
alnput);

) throws IOException {
his.id);

t, this.surname);

t, this.firstname);

t, this.address);

t, this.gender);
his.age);

leLite, KeyAssociation {

tput) throws IOException {
t, this.id);

t, this.version);

utput, this.surname);

t) throws IOException {
datalnput);
dint(datalnput);
dSafeUTF(datalnput);

ject;
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return false;
return true;

}

@Override

public int hashCode() {
final int PRIME = 37;
int result = 1;
return result;

}

}
}

Example 2 — KeyTester

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;

public class KeyTester {
public KeyTester() {
public static void main(String[] args) {
NamedCache person = CacheFactory.getCache(" person");
Person p = new Person(1,"Middleton","Tim"," Address",29,Person.MALE);
person.put(p.getKey(), p);
Person p2 = (Person)person.get(new Person.K ey(1,1));

System.out.printin("Person is " + p2.getSur name() + " " + p2.getSurname());

Example 3 — KeyTester2

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;

import com.tangosol.net.DistributedCacheService;
import com.tangosol.net.Member;

import com.tangosol.net.NamedCache;

import java.util.LinkedList;

public class KeyTester2 {
public KeyTester2() {
}

public static void main(String[] args) {

NamedCache person = CacheFactory.getCache(" person");
LinkedList peopleList = new LinkedList();

/1 build the list

peopleList.add( new Person(1,"Flinstone","F red","Address",29,Person.MALE));
peopleList.add( new Person(2,"Flinstone","W ilma","Address",29,Person.FEMALE));
peopleList.add( new Person(3,"Rubble","Barn ey","Address",44,Person.MALE));
peopleList.add( new Person(4,"Rubble","Bett y","Address",44,Person.FEMALE));
peopleList.add( new Person(5,"Rubble","Dino " "Address",44,Person.FEMALE));

for (java.util.Iterator iterator = peopleLi st.iterator(); iterator.hasNext();) {
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Person p = (Person)iterator.next();
person.put(p.getKey(), p);

Member m =
((DistributedCacheService)person.getCacheService()) .getKeyOwner(p.getKey());
System.out.printin("Person " + p.ge tFirstname() + " " + p.getSurname() +

" is owned by me mber " + m.getld());

Bonus Example 4 — WhereAreYouProcessor

package com.oracle.coherence.handson;

import com.tangosol.util.processor.AbstractProcesso
import com.tangosol.util.InvocableMap.Entry;

public class WhereAreYouProcessor extends AbstractP
public WhereAreYouProcessor() {

}

public Object process(Entry entry ) {
Person p = (Person)entry.getValue();
System.out.printin("\nHello from " + p.getF
p.getSurname() + "\n");
return null;
}
}

rocessor {

irstname() + " " +

Bonus Example 5 — EntryProcessorExample

package com.oracle.coherence.handson;

import com.tangosol.net.CacheFactory;

import com.tangosol.net.DistributedCacheService;
import com.tangosol.net.Member;

import com.tangosol.net.NamedCache;

import com.tangosol.util.filter. AlwayskFilter;

import java.util.LinkedList;

public class EntryProcessorExample {
public EntryProcessorExample() {

}

public static void main(String[] args) {

NamedCache person = CacheFactory.getCache("
LinkedList peopleList = new LinkedList();

person");
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/I build the list
peopleList.add( new

Person(1,"Flinstone”,"Fred","Address",29,Person.MAL E));
peopleList.add( new
Person(2,"Flinstone”,"Wilma","Address",29,Person.FE MALE));
peopleList.add( new
Person(3,"Rubble","Barney","Address",44,Person.MALE ));
peopleList.add( new
Person(4,"Rubble","Betty","Address",44,Person.FEMAL E));
peopleList.add( new
Person(5,"Rubble","Dino","Address",44,Person.FEMALE ));
for (java.util.lterator iterator = peopleLi st.iterator();

iterator.hasNext();) {

Person p = (Person)iterator.next();
person.put(p.getkey(), p);

/I now run the entry processor to display w here they are!
person.invokeAll(AlwaysFilter INSTANCE, new
WhereAreYouProcessor());

}
}
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Lab 9 Solutions — Using JPA with Coherence

Example 1 — annotated Employees

package com.oracle.coherence.handson;
import java.io.Serializable;

import java.sgl. Timestamp;

import java.util.List;

import javax.persistence.Column;
import javax.persistence.Entity;

import javax.persistence.|d;

import javax.persistence.JoinColumn;
import javax.persistence.ManyToOne;
import javax.persistence.NamedQuery;
import javax.persistence.OneToMany;

@Entity
@NamedQuery(name = "Employees.findAll", query = "se lect o from Employees 0")
public class Employees implements Serializable {
@Column(name="COMMISSION_PCT")
private Double commissionPct;
@Column(name="DEPARTMENT_ID")
private Long departmentld,;
@Column(nullable = false)
private String email;
@Id
@Column(name="EMPLOYEE_ID", nullable = false)
private Long employeeld,;
@Column(name="FIRST_NAME")
private String firstName;
@Column(name="HIRE_DATE", nullable = false)
private Timestamp hireDate;
@Column(name="JOB_ID", nullable = false)
private String jobld;
@Column(name="LAST_NAME", nullable = false)
private String lastName;
@Column(name="PHONE_NUMBER")
private String phoneNumber;
private Double salary;
@ManyToOne
@JoinColumn(name = "MANAGER_ID", referencedColu mnName = "EMPLOYEE_ID")
private Employees employees;
@OneToMany(mappedBy = "employees")
private List<Employees> employeesList;

public Employees() {
}

public Double getCommissionPct() {
return commissionPct;
}

public void setCommissionPct(Double commissionP ct) {
this.commissionPct = commissionPct;
}

public Long getDepartmentld() {
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return departmentlid;

}

public void setDepartmentld(Long departmentlid) {
this.departmentld = departmentlid;
}

public String getEmail() {
return email;
}

public void setEmail(String email) {
this.email = email;
}

public Long getEmployeeld() {
return employeeld,;
}

public void setEmployeeld(Long employeeld) {
this.employeeld = employeeld;

public String getFirstName() {
return firstName;
}

public void setFirstName(String firstName) {
this.firstName = firstName;
}

public Timestamp getHireDate() {
return hireDate;
}

public void setHireDate(Timestamp hireDate) {
this.hireDate = hireDate;
}

public String getJobld() {
return jobld,;
}

public void setJobld(String jobld) {
this.jobld = jobld;
}

public String getLastName() {
return lastName;
}

public void setLastName(String lastName) {
this.lastName = lastName;
}

public String getPhoneNumber() {
return phoneNumber;

}

public void setPhoneNumber(String phoneNumber) {
this.phoneNumber = phoneNumber;

}
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}

public Double getSalary() {
return salary;
}

public void setSalary(Double salary) {
this.salary = salary;
}

public Employees getEmployees() {
return employees;
}

public void setEmployees(Employees employees) {
this.employees = employees;
}

public List<Employees> getEmployeesList() {
return employeesList;
}

public void setEmployeesList(List<Employees> em
this.employeesList = employeesList;
}

public Employees addEmployees(Employees employe
getEmployeesList().add(employees);
employees.setEmployees(this);
return employees;

}

public Employees removeEmployees(Employees empl
getEmployeesList().remove(employees);
employees.setEmployees(null);
return employees;

}

ployeesList) {

es) {

oyees) {
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Example 2 — RunEmployeeExample

package com.oracle.coherence.handson;
import com.tangosol.net.CacheFactory;
import com.tangosol.net.NamedCache;
public class RunEmployeeExample {
public RunEmployeeExample() {
}
public static void main(String[] args) {
long empld = 190L; // emp 190 - Timothy Ga tes
NamedCache employees = CacheFactory.getCach e("Employees");
Employees emp = (Employees)employees.get(em pld);
System.out.printin("Employee " + emp.getFir stName() + " " +
emp.getLastName() +", s alary = $" + emp.getSalary() );
/I give them a 10% pay rise
emp.setSalary( emp.getSalary() * 1.1);
employees.put(empld, emp);
Employees emp2 = (Employees)employees.get(e mpld);
System.out.printin("New Employee details ar e " + emp2.getFirstName()
+"" + emp2.getLastName () +" salary =$"
+ emp2.getSalary() );
}
}
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