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Abstract

jPOS isan |SO-8583 library/framework that can be used to implement financia interchanges, protocol converters,
payment gateways, credit card verification clients and servers (merchant/issuer/acquirer roles), etc.

jPOS Extended Edition (jPOS-EE) goes one step beyond jPOS by providing a development environment with a
continuously growing set of proven, ready-to-deploy components based on jPOS' best practices.

This document describes jPOS, jPOS-EE and related projects managed by jPOS.org.

Unless otherwise noted, jPOS.org's projects are distributed under the GNU Affero General Public License. See GNU
AGPL License on page 49.

4, Attention:

.

- IMPORTANT NOTICE

If, for any reason you don't intend to meet your open source obligations, you will need a commercial license -
please contact us.


http://jpos.org/contact?p=license




Copyright

jPOS Copyright notice

\Ti/
i
i PO $

jPOS Project [http://jpos.org] Copyright (C) 2000-2010 Algjandro P. Revilla

Thisprogram isfree software: you can redistribute it and/or modify it under the terms of the GNU Affero General Public
License as published by the Free Software Foundation, either version 3 of the License, or (at your option) any later
version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY:; without even the
implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Affero
General Public License for more details.

See GNU AGPL License on page 49.

All rights reserved. No part of this book may be reproduced in any form or by any electronic or mechanical means,
including information storage and retrieval systems, without permission in writing from Alejandro Revilla, except by a
reviewer who may quote brief passagesin areview.






Status

Status of this document

Thisdocument iswork in progress. At some point, it will replace the jPOS Programmer's Guide as well asthe jPOS-EE
guide, but there'salong way to go. If you need to use jPOS now, you may consider purchasing the existing documentation,
which in addition is part of the program to support jPOS.org projects.

g~ 11p: Thelatest version of this document can be downloaded at http://jpos.org/doc/jPOS-Project-Guide.pdf

Note: Thisisversion 1.6, $Revision: 7210 $, $Date: 2010-12-09 10:04:06 -0200 (Thu, 09 Dec 2010) $. See Revision
History on page 63 for details.


http://jpos.org/products/proguide
http://jpos.org/jposee/jPOS-EE.pdf
http://jpos.org/jposee/jPOS-EE.pdf
http://jpos.org/doc/jPOS-Project-Guide.pdf




Part

The JPOS Project

Topics:

 Resources
e Build System

jPOS.org manages several projects, such asjPOS-EE, jPOS CMF, jCard, jPTS,
etc. This part provides general information about al of them.
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Resources

Topics:

e Mailing lists
* Blogs and Feeds
« Downloading

Project related resources

Tip: Up-to-date links to jPOS related resources, including alink to the
latest version of this document can be found online at
http://jpos.org/resources


http://jpos.org/resources
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Mailing lists
At the beginning, we just had one mailing list, j pos-dev which has over 1600 members.

At some point we decided to split development related stuff from user related support questions and opened a new
mailing list, jpos-user s, hosted at Google Groups.

Although jpos-dev is gtill available, jpos-user s has better and faster search capabilities, so we are discouraging the use
of jpos-dev and moving to asinglelist: jpos-users.

Tip: If you are searching the archives, you probably want to search both of them. If you are posting new comments
or questions, we suggest you use the | atter.

In addition to jpos-dev and j pos-user s, we have j pos-commits where we post commit notifications.

Table 1: Mailing list info

List Information

jpos-users http: //groups.google.con/group/jpos-users
jpos-commits http: //groups.google.conv/group/j pos-commits
jpos-dev http: //www.yahoogroups.conmv/group/j pos-dev

Blogs and Feeds

We regularly post project related news to the jPOS blog.
In addition, there's some activity in Twitter tagged as # POS

Table 2: Blogs and Feeds

Feed URL RSS

Blog jpos.org/blog feeds2.feedbur ner.comvjpos

Commits groups.googl e.com/group/jpos-commits feeds2.feedbur ner.com/jpos-commits

Tweets search.twitter.com/search?g=jpos search.twitter.com/search.atom?g=jpos
Commit Tweets  twitter.com/jposcommits twitter.convstatuses/user _timeline/69335521.rss

Downloading

From time to time, we post new jPOS releases at http://jpos.org/download but if you want to stay up to date with jPOS
development and you want to get the latest features and bug fixes, we strongly suggest you to take thetime to install a
Git client (jPOS) and Subversion client (jPOS-EE) and get the latest and greatest version from https: //github.com/jpog/jPOS
and http://code.google.conVp/jposee.

Note: We are moving from Subversion to Git, the jPOS project is already on Git Lhut jPOS-EE remainsin
Subversion ? for alittle while. At some point, we'll migrate jPOS-EE to Git too.

Stay tunned ( Mailing lists on page 14).

1 Hosted at Github.com
2 Hosted at Google Code


http://groups.google.com/group/jpos-users
http://groups.google.com/group/jpos-commits
http://www.yahoogroups.com/group/jpos-dev
http://feeds2.feedburner.com/jpos
http://jpos.org/blog
http://feeds2.feedburner.com/jpos-commits
http://groups.google.com/group/jpos-commits
http://search.twitter.com/search.atom?q=jpos
http://search.twitter.com/search?q=jpos
http://twitter.com/statuses/user_timeline/69335521.rss
http://twitter.com/jposcommits
http://jpos.org/download
https://github.com/jpos/jPOS
http://code.google.com/p/jposee
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jPOS via Git
Instructions to get the latest version of jPOS using Subversion

Use agit client to clone the jPOS project using the following steps:

git clone git://github.conljpos/jPCS. git

Open a shell and change your working directory to the newly created 'jPOS' directory.
Call mvn package in order to build jPOS

cd jpog/target/jpos-x-X-X

java-jar jpos-x-x-x.jar

g~ wbdpeE

You should see output like this:

<l og real =" Q. systent at="Thu Dec 09 09: 45: 47 UYST 2010. 728" |ifespan="6ns">
<i nf 0>
@ started, deployDir=/Users/apr/git/jpos/jpos/target/jpos-1.8.0/deploy

jPOS 1.8.0 ff063a4 (20101209 0945)

----- BEG N PGP SI GNED MESSAGE- - - - -
Hash: SHAl

j POS Community Edition, |icensed under GNU AGPL v3. 0.
This software is probably not suitable for conmmercial use.
Pl ease see http://jpos.org/license for details.

----- BEG N PGP S| GNATURE- - - - -
Version: GiuPG v1.4.9 (Darw n)

i QEc BAEBAgAGBQIMbl HDAACJEOQyeOr71nYt Fv74H 30gehDGEy 1VXp2U3/ GcAobg
HH2eZzj PUz53r 38ARPi U3pznmBLwDa3WzgJJaa/ b9Vr IwKvbPwe9+0kY3gScDEL1skT
| adHt +KHHMGEQAr Eut kzHl pZa73Rbr oFEI alqniN6 MaDEHGox ZgDh0OSv2cpvCaVYGO
St 8ZaddLBPC17bSj APWIsWbvL7FgPFOHhnPrbeux8SLt nf Wk XWs go5hLBanKnOL
1z+1/ w 6DL6ZYZUBbAJ Uk+ey VI mIqwOx 3l EElI | 07Nh9OMC6BA4i J77ej obj 8HI 2r
q9ul RPEqQHONR796191 NKVUKE206dVI Xo7xHmI S1QZy5v/ GT66xBxyDVf TduPFXk=
=0oP+v

----- END PGP S| GNATURE- - - - -

</i nf o>
</l og>
<l og real m=" Q. systent at="Thu Dec 09 09:45: 47 UYST 2010. 735" >
<i nf 0>
depl oy: /opt/j pos/jpos/target/jpos-1.8.0/depl oy/ 99 sysnon. xm
</i nf o>
</l og>

jPOS via standard download
Instructions to get the latest stable release via standard download

Use your favorite browser to visit:

1. http://jpos. org/ downl oad
2. After completing the form there, you will be provided with download instructions.

3. Once you complete your download, unzip/untar your jpos-x.x.x.zip/tgz file into a new directory, open ashell, cd
there and,
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4. cal ant cl ean run inorder to verify your setup

You should see output like this:

run:
[java]l <l og real m=" @.system' at="Tue Jul 21 09:41:51 UYT 2009. 168" >
[javal <i nf 0>
[javal @ started, deployDir=/opt/jpos6/build/ depl oy

[java] </i nf o>
[java] </l og>

jPOS-EE via subversion
Instructions to get the latest version of jPOS-EE using Subversion

Use your favorite subversion client to perform the following steps:

1. svn checkout http://jposee. googl ecode. coml svn/trunk/ jposee
2. Open ashell and change your working directory to the newly created 'jposee’ directory.
3. Cdlant cl ean run inorderto verify your setup

You should see output like this:

<I 6g real m=" Q. systeni at="Tue Sep 08 14:51:49 PDT 2009. 168" >
<i nf 0>
@ started, deployDi r=/opt/jposee/build/ depl oy
</inf o>
</l og>

Since the default jPOS-EE configuration deploys the SystemM onitor QBean (see
nmodul es/ syst enf depl oy/ 99_sysnon. xm ), you will also seeaninitial Syst emivbni t or log event.

<l og real n="org.j pos. g2. gbean. Syst em\bni tor" at="Tue Sep 08 14:51:48 PDT
2009. 230" >
<i nf 0>
Starting Systemvbnitor
</i nf o>
</l og>
<l og real n="org.j pos. g2. gbean. Syst em\bni tor" at="Tue Sep 08 14:51: 48 PDT
2009. 231" >
<i nf 0>
<rel ease>1. 6.5 $Revision: 2771 $</rel ease>
<nmenor y>
freeMenor y=4640568
t ot al Menory=5177344
i nUseMenor y=536776
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</ menory>

<t hr eads>
del ay=0 ns

t hr eads=4

Thr ead[ Ref erence Handl er, 10, syst enj
Thread[ Fi nal i zer, 8, syst enj
Thr ead[ Si gnal Di spatcher, 9, syst enj
Thr ead[ Thr ead- 0, 5, mai n]
Thr ead[ DestroyJavaVM 5, nai n]
Thr ead[ Ti mer - 0, 5, mai n]
Thr ead[ Syst emvbni t or, 5, nmai n]

</t hreads>

--- nane-registrar ---

| ogger. Q: org.jpos.util.Logger
</i nf o>
</l og>
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Build System

Topics:

e jPOS Directory Structure

e Module Directory Structure
* Ant Targets

» IDE support

* Running jPOS

3 Version 1.7.1 or later

ThejPOS Project build system uses Apache's Ant 3 to combine multi ple modules
into asingle application.


http://ant.apache.org

JPOS Directory Structure

|

|

|

|

|

| 1-- a2

| |-- bsh

| -- build.xm

| -- build.properties
|-- lib

| |-- bsh-2.0b4.jar
| |-- jdbm1.0.jar
| |-- jdom1.0.jar

-- include.list
-- exclude. list

|

|

| -- jpos
|-- g2

| -- g2nod_j pos

| -- security

| -- txnngr

I-- conpat_1 5 2

Module Directory Structure

Theroot directory

Copyright notice

Due credit to jPOS contributors

License information

The README file

Unix based shell scripts

Starts Q2 (sameasj ava -j ar j pos.jar)
Starts a BeanShell* | nterpreter with the jPOS classpath.
Main Ant tasks configuration

Additional Ant propertiesused by bui | d. xm
Support libraries required to build jPOS

BeanShell

JDBM

JDOM

Additional support libraries

Modules directory

Optional list of modulesto include at compile time
Optional list of modulesto exclude at compile time
Main jPOS module

The Q2 System

Set of Q2 wrappers for jPOS components (jPOS adapters)
org.jpos.security related classes

jPOS Transaction Manager

Compatibility classes from jPOS 1.5.2°

jPOS modules can have zero or more directories using the following naming convention.

src
lib
depl oy
cfg
webapps

t est

The source code for this module

Supporting libraries (jars and dynamic libraries)
QBean descriptors

Configuration files

exploded WAR

Unit tests

4 Lightweight Scripting for Java - http://mww.beanshell.org

5 To be deprecated


http://www.beanshell.org

The jPOS ant-based build subsystem mer ges these directories off the available modules and flattens them inside the
automatically created build directory.

If we havethefiles

nmodul e/ nynmodul eA/ src/ org/jpos/ Myd assA. j ava
nmodul e/ nynmodul eA/ |'i b/ mydepl. j ar

and

nmodul e/ nynmodul eB/ src/ org/j pos/ Myd assB. j ava
nmodul e/ nynmodul eB/ |'i b/ mydep2. j ar

and we call ant in order to build ajPOS (or jPOS-EE) application, as afirst step ant will copy thefilesto the
bui | d/ src directory and bui | d/ | i b directory in order to end up with a directory structure like this:

bui |l d/ src/org/jpos/ MyCl assA. j ava
bui |l d/ src/org/jpos/ MyCl assB. j ava
buil d/1'i b/ nydepl.jar
bui I d/1'i b/ mydep2.j ar

The same goes for other directories such ascf g, depl oy, webapps, etc.

jPOS| |21
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MODULE A MODULE B MODULE C
SIC SIC SIC
cfg cfg cfg
test test test
deploy deploy deploy
webapps wabaEEs webapps

Y
BUILD

SIC
cfg
test
deploy
wabaEEs

Figure 1: jPOS build merge process

g~ Note: JPOS-EE usesasimilar merge process. The main differenceisthat in jPOS-EE, jPOS core becomes just one
pre-compiled module

Thetypical jPOS-EE application has adirectory nodul es/ j pos withjust al i b directory containing a precompiled
j pos. j ar aong withits supporting jars.

Asof JPOS-EE r171, thenodul es/ j pos/ | i b directory looks like this:

j posee/ trunk/ modul es/jpos/lib$ Is -l

total 2912
-rwr--r-- 1 apr apr 281694 Cct 9 2007 bsh-2.0b4.j ar
-rwr--r-- 1 apr apr 36174 Cct 9 2007 commons-cli.jar
-rwr--r-- 1 apr wheel 31731 May 14 2008 cweb-extser-0.1-b2-dev.jar
-rwr--r-- 1 apr apr 207499 Dec 5 2008 jdbm 1.0.jar
-rwr--r-- 1 apr apr 153253 Gct 9 2007 jdom 1.0.j ar
-rwr--r-- 1 apr apr 61125 Cct 9 2007 jline-0.9.91.jar
-rwr--r-- 1 apr apr 708947 Sep 9 18:04 jpos.jar
Ant Targets

Cdlingant - proj ect hel p providesinformation about the available targets:
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Buil dfile: build.xn

Mai n targets:

cl ean clean up build and dist directories

conpil e conpil e al

di st Bui | ds source distribution

j ar creates jpos.jar

j avadoc gener ate javadocs

run i nvoke j POS under Ant's JVM

singlejar creates a single jpos.jar including all supporting jars

srcj ar creates jpos-src.jar for source browsing and debugging in
I DEs |ike Eclipse

t est performunit tests

zZip create zip distribution

Default target: conpile

Installed modules can in turn have their own build.xml in order to perform module-specific tasks at build time.

IDE support

jPOS s IDE-agnostic. If you want to use it in your favorite | DE we recommend that you createthej pos. j ar using
ant once and then add that jar asalibrary.

Inaddition, youcancall ant srcj ar tocreateaj pos- src. j ar that you can drop into your |DE source classpath.

The same holds true for JPOS-EE, you caninstall j pos- ee. j ar aswell asj pos- ee-src. j ar inyour IDE.

Running jPOS

Depending on how you get to use jPOS, you can consider it a Library, a Framework or an Application.
While using it as alibrary, running jPOS boils down to running your application, which in turns will use jPOS.
When you use it as an Application/Framework what you are actually running is Q2, jPOS IMX Micro-Kernel.

Running Q2 isas simple as calling:
java -jar jpos.jar

Once started, Q2 will produce output like this:

<l og real mF" @. systent at="Sat Sep 19 19:51:39 UYT 2009. 386" >
<i nf 0>
@ started, deployDir=/opt/jpos/depl oy
</info>
</l og>

Note: You can run Q2 off the "build" directory (for testing purposes) but you want to moveit to another destination
for a production setup.
You may want to investigate the bi n directory where you'll find a unix shell script -- that you can run in Windows
inside Cygwin or you can use as a sample to create your own .BAT file -- called bi n/ g2 that can be used to start Q2.

In addition, there'san Ant task called "run" that you can use to run Q2 under Ant's control. Seeant - proj ect hel p
for details.






Part

Topics: jPOSis a Java® platform-based, mission-critical, | SO-8583 based financial
transaction library/framework that can be customized and extended in order to
« Q2 implement financial interchanges.

e jPOS Spaces
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Q2

Topics:

* Running Q2 in Standalone mode
* Running Q2 in Embedded mode
Q2 Command line arguments

* QBean Descriptors

 QBean Life cycle

« QBean Loggeable

» QBean Configurable

* QBean Optional Attributes
 QBeanSupport

Q2isjPOS component assembler / IMX Micro-Kernel.

It provides an extremely simple life-cycle to its components (interchangeable
called QBeansor Q2 Services). It allowsto easily configure, start, and connect
JPOS standard components as well as user defined ones.

Among Q2'ssdlient features areitsability to hot deploy and manageits services
viaJM X, dynamic [remote] classloading and push aswell as pull
configuration.

Q2 reads the 'deploy’ directory looking for configuration files (called ‘QBean
descriptors) and instantiates 'services (called 'QBeans). Q2 provides avery
simplelife-cycletoitsQBeans: i nit,start, st op, dest r oy and takes
care of registering the newly created Object with the jPOS NameRegistrar as
well asthe IMX MBeanServer.

QBeans are MBeans (see IMX specs) that implement the Q2's lifecycle set of
operations as defined in the QBean interface.


http://jpos.org/doc/javadoc/org/jpos/util/NameRegistrar.html
http://jpos.org/doc/javadoc/org/jpos/q2/QBean.html
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Running Q2 in Standalone mode

We recommend using jPOS by launching Q2 in standalone mode. That's the way we useit in our production applications
and the way most jPOS mission critical applications operate.

Running Q2 in standalone mode is as smple as calling:

1. java -jar jpos.jar,orifyouarerunning jPOS-EE
2. java -jar jpos-ee.jar

There'sahandy Unix shell script called bi n/ q2 that you can useto start Q2, or bi n/ st art andbi n/ st op inorder
to run it as a daemon service.

If you are running in aWindows environment, you can use jPOS-EE'swr apper modulein order torunasan NT
Service.

Running Q2 in Embedded mode

g~ |mportant: WhilejPOS Q2 can be embedded in other Java applications, we strongly recommend to runit in
standal one mode. Q2 handlesits own MBeanServer and creates several Threadsin order to run its services and can
have conflicts with some controlled/sandboxed environments.

In order to start Q2 from your application, you just need to:

1. inport org.jpos.qg2. Q@;
2. Q2 g2 = new @ ("/path/to/your/deploy/directory);
3. g2.start();

Asaresult, Q2 starts running and monitoring the depl oy directory.

Q2 can be stopped using the command 2. st op() .

Q2 Command line arguments

bi n/ q2 - - hel p provides the following output:

usage: Q@

-c, --command <ar g> Command to execute

-C, --config <arg> Configuration bundl e

-d, --depl oydi r <arg> Depl oynment directory

-e,--encrypt <arg> Encrypt configuration bundl e
-h,--help Usage i nfornmation

-i,--cli Command Line Interface
-r,--recursive Depl oy subdirectories recursively
-V, --version @' s version

Q2 usescommons- cl i which supports POSIX-like as well as GNU long options.
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Table 3: Command Line Arguments

Argument Description

-c, --command A CLI command to execute. 'CLI" is Q2's Command Line Interface

-C, --config Deploy asinglefile (called a Configuration Bundle) containing a set of QBean descriptors

-d, --deploydir Pathtothedeploy directory (defaultsto 'deploy’ in the current working directory)

-e, --encrypt It is possible to encrypt an MBean deployment descriptor in order to protect it from an
ocasiona lurker

-h, --help dumps help screen

-i, --cli launches interactive command line interface (press 'tab' to see available commands)

-r, --recursive recursively scansfor QBean descriptorsin the deploy children directories

-V, --version shows current jPOS version and revision

QBean Descriptors
This section describes the anatomy of a QBean descriptor.

Q2 regularly scans the 'deploy’ directory, and eventually its subdirectories, looking for QBean descriptors.
Those are simple and flexible XML files with the following requirements:

* The outer element has to either have an unique name, or it needs an unique 'name’ attribute.

» Unlesstheoutter element isawell know namedefinedintheQFact ory. pr operti es ResourceBundle acl ass
attribute has to be provided in order to specify the QBean implementation classname.

<gbean nane="nybean" cl ass="org.j pos.test. M/Bean" />

In the previous example, an instance of or g. j pos. t est . MyBean would be created and registered with the
MBeanServer as well as the NameRegistrar under the name nmybean.

If we omit the 'name’ attribute, then the root element name (in this case gbean) would be used instead.

4. Attention: Names, either picked from the root element or the ‘name’ attribute have to be unique accross a Q2
" instance.

In additionto the cl ass and nane attributes, Q2 supports two additional attributes:

* | ogger
e realm

i.e.:

<gbean nane="nmybean" cl ass="org.jpos.test. M/Bean" | ogger="Q@" real m="nybean" />

The ResourceBundle QFact or y. properti es provides some handy shortcuts for some well know stock QBeans,
namely:

shut down=or g. j pos. g2. gbean. Shut down
scri pt=org.j pos. 2. qgbean. BSH
j ython=or g. j pos. g2. gbean. Jyt hon
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spacel et =or g. j pos. g2. gbean. Spacelet

sysnmon=or g. j pos. q2. qbean. Syst enivoni t or

t xnngr=org. j pos. transacti on. Transacti onManager

transacti on- nanager =or g. j pos. transacti on. Transact i onManager

gnux=or g. j pos. q2. i so. QWX
channel - adapt or =or g. j pos. g2. i so. Channel Adapt or

This alows you to use a configuration like this:

<scri pt name="nyscript">

</ SCI’I pt >

Without having to specify:

<script name="nyscript" class="org.jpos.q2. gbean. BSH'>

</script>

¢ Caution: Although you can omit the 'name’ attribute, it is good practice to use it, otherwise, you'd have aname
~ conflict on your second descriptor using the same shortcut.

Tip: shut down isan useful shortcut, a simple descriptor with asingle element called shutdown will initiate a
Q2 clean shutdown, stopping all deployed services. Look at bi n/ st op for an example.

QBean Life cycle

Q2 provides avery simplelife cycle to the QBeans, it basically calls four methods:
e init

+ start

e« stop

e destroy

WritingaQBeanisaseasy asimplementingtheor g. j pos. g2. Bean interfacewhich in addition to the aforementioned
life cycle operations has a couple of additional

int getState(); String
get StateAsString();

methods required for housekeeping and JM X -based monitoring.

A Minimal QBean implementation

4 Attention: Actually aminima QBean implementation that DOESN'T WORK, please keep reading, there'sa
=~ minor final tweak.

package org.j pos. g2. gbean;

i mport org.jpos.qg2. QBean;

public class Test inplenents Bean {
int state;
public void init () throws Exception {
state = (Bean. STARTI NG
Systemout.println ("init");


http://www.jpos.org/doc/javadoc/org/jpos/q2/QBean.html

}

public void start () throws Exception {
state = (QBean. STARTED,
Systemout.println ("start");

}

public void stop () throws Exception {
state = (Bean. STOPPI NG,
Systemout.println ("stop");

}

public void destroy () throws Exception {
state = (Bean. STOPPED,
Systemout.println ("destroy");

public int getState () {
return state;

}
public String getStateAsString () {

return state >= 0 ? stateString[state] : "Unknown";
}

}

In order to deploy our Test QBean, we need to place an XML descriptor, which isjust asimple XML fileinthedepl oy
directory (i.e.: 10_t est . xml )

<gbean nane="test" class="org.jpos.q2.gbean. Test" />

When Q2 detects the new XML descriptor, it attempts to instantiate the service, and thisis what you'll see (several
errors).

g~ Note: We believe that showing you these errorsis good so you understand how JMX getsinto play.

First, we'll seethat Q2 istrying to deploy your new QBean:

<l og real m=" @. systent at="Sun Nov 15 19:17:06 UYST 2009. 73" >
<i nf 0>
depl oy: / opt/j pos/ buil d/ depl oy/ 10_t est . xm
</i nf o>
</l og>

Then anoisy error will basically tell usthat:

A Attention: Classor g. j pos. q2. gbean. Test isnot a JM X compliant M Bean

The full message looks like this:

<l og real m=" @. systent at="Sun Nov 15 19:17:06 UYST 2009. 77" >
<war n>
depl oy
<exception nanme="MBean cl ass org.j pos. g2. gbean. Test does not i npl enent
Dynami cMBean,
neither follows the Standard MBean conventi ons

</ exception>

jPOS| |31



32|jPOS|

</ war n>
</l og>

Then wel'll see something useful, when Q2 detects a problem with a descriptor, it renamesit either to afile name ending
in. BAD, or afile name ending in. DUP if the problem is related to a duplicate QBean name.

<l og real me" @. systent at="Sun Nov 15 19:17:06 UYST 2009. 83" >
<war n>
Ti dyi ng /opt/jpos/depl oy/ 10_test.xm out of the way, by addi ng . BAD
It will be called: /opt/jpos/deploy/10 test.xnl.BAD see | og above
for detail of problem
</ war n>
</l og>

Fixing the problem with the minimal QBean implementation

QBeans are also IMX MBeans, so in addition to implementing or g. j pos. 2. Bean, our

org.j pos. q2. gbean. Test classhastoimplement aninterface caled or g. j pos. q2. gbean. Test MBean
whichinturn hasto extend or g. j pos. 2. Bean.

Soourorg.jpos. q2. gbean. Test MBean will look like this:

package org.j pos. q2. gbean;
i mport org.jpos.g2. Bean;

public interface Test MBean extends Bean { }

andour or g. j pos. q2. gbean. Test class, instead of implementing Bean, it will implement our Test MBean.
The definition will look like this:

package org.j pos. gq2. gbean;

i mport org.jpos.g2. Bean;
public class Test inplenents Test MBean {

}

The reason for the previous requirement is that Q2 instantiates QBean implementations using the IMX MBeanServer,
and it callsthelife cycle operationsi ni t , st art, st op anddest r oy viaJMX.

QBean Loggeable

if aQBean implements the Loggeable interface, and its QBean descriptor hasal ogger attribute, Q2 will take care of
caling itsset Logger method, i.e:

<gbean name="ny-gbean"
cl ass="org.j pos. g2. qbean. Test"
| ogger="@" real m="Test" />

g 11p: Q2isthedefault logger name, usually defined inthe 00_I ogger . xn QBean descriptor.


http://www.jpos.org/doc/javadoc/org/jpos/util/Loggeable.html

QBean Configurable

if a QBean implements the Configurable interface, and its QBean descriptor has pr oper t y entries, Q2 will create a
Configuration object and call itsset Conf i gur at i on method, i.e:

<gbean name="ny-gbean"

cl ass="org.j pos. g2. qbean. Test"
| ogger ="@" real m~" Test">

<property nane="ny-prop-1" val ue="1" />
<property nane="ny-prop-2" val ue="3" />
<property file="ny-prop-file.cfg" />

</ gbean>

QBean Optional Attributes
Before calling its 'init' method, Q2 attempts to push several well known attributes via IMX:

Table 4: QBean Optional Attributes
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Attribute

Description

| ogger

real m

server

per si st

If the QBean descriptor has a'logger' attribute, and the the QBean implementation hasavoi d
set Logger (Logger) method, then Q2 will set alogger.

Samegoesfor 'realm’, if the QBean descriptor hasa'realm'’ attribute and the QBean implementation
hasavoi d set Real m (Stri ng) method, Q2 will call it and set the appropriate realm.

Ideally, and in order to honor loC®, QBean implementations doesn't need areferenceto their server,
but just in casewe need it, if the QBeanimplementationhasavoi d set Server (Q server)
method, Q2 will push areference to itself.

If aQBean implementation hasavoi d set Persi st (El ement e) method, Q2 will push
the QBean descriptor represented by an or g. j dom El enent Object.

Note: Thename 'persist'isnot avery good choice, it was named after the fact that this Element
object basically represent the persistent representation of a QBean, including its attributes and
properties. We definitely need a better name for this.

QBeanSupport

In QBean Life cycle on page 30 example, we have implemented a @Bean from scratch, but we could have extended
org.j pos. q2. @BeanSupport instead.

BeanSupport implements a QBean and exposeits lifecycle operations as pr ot ect ed methods:

e initService

e startService

e stopService

e destroyService

6 Inversion of Control


http://www.jpos.org/doc/javadoc/org/jpos/core/Configurable.html
http://www.jpos.org/doc/javadoc/org/jpos/q2/QBeanSupport.html
http://www.jpos.org/doc/javadoc/org/jpos/q2/QBeanSupport.html
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When extending QBeanSuppor t , our QTest would look like this:

package org.j pos. q2. gbean;
i mport org.jpos. 2. BeanSupport;

public class Test extends BeanSupport {
protected void initService () throws Exception {
Systemout.println ("init-service");

protected void startService () throws Exception {
Systemout.println ("start-service");
}

protected void stopService () throws Exception {
Systemout.println ("stop-service");
}

protected void destroyService () throws Exception {
Systemout.println ("destroy-service");
}

}

Inthiscase, we've overriden all lifecycle methods, but we could have omitted any of those as @BeanSuppor t provides
default implementations.

Using @BeanSupport asahelper base class gives us several benefits asit implementsthe Loggeabl e,
Conf i gur abl e, obvioudly the @Bean, QPer si st and has ageneral purpose QBeanSupport MBean.

Inaddition, thei ni t Servi ce,start Servi ce,st opServi ceanddest r oySer vi ce set of protected methods
take care of catching and logging any possible exception that your implementation may throw and keeps track of the
QBean's"state" (STARTING / STARTED / STOPPING / STOPPED / DESTROYED / FAILED) for you.

By extending QBeanSupport you don't have to implement all the QBean lifecycle callbacks, just the ones you need.

If for example, we want our @Bean to be Runnable, we just need to implement the Runnable interface and start it in a
new Thread at st art Ser vi ce time, i.e:

package org.j pos. q2. gbean;
i mport org.jpos.g2. BeanSupport;

public class Test extends BeanSupport inplenents Runnable {
protected void startService () throws Exception {
new Thread(this).start();

}
public void run() {
for (int tickCount=0; running (); tickCount++) {
getLog().info ("tick " + tickCount);
| SOUtil.sleep (1000L);

}

The run method is very simple, just two things worth noting:

e Wecan use"getLog().info(...)" here because @BeanSupport createsal.og object for us.

e therunni ng() method isalso provided by QBeanSupport and returnstrueif the serviceis either in the
STARTING or STARTED state.

QBeans support two kind of configuration: the so-called 10C where the container "pushes’ the configuration onto the
QBean and aregular "pull" method where you can query the Configuration object. (technically the second method is


http://www.jpos.org/doc/javadoc/org/jpos/util/Loggeable.html
http://www.jpos.org/doc/javadoc/org/jpos/core/Configurable.html
http://www.jpos.org/doc/javadoc/org/jpos/q2/QBean.html
http://www.jpos.org/doc/javadoc/org/jpos/q2/QPersist.html
http://www.jpos.org/doc/javadoc/org/jpos/q2/QBeanSupportMBean.html
http://www.jpos.org/doc/javadoc/org/jpos/util/Log.html

till a"push” scheme as Q2 will "push" a Configuration Object onto the component at "init" time and the component
can either hold areference to the Configuration object or hold references to a subset of its properties).

If you configure your QBean using properties, the configuration would look like this:

<qtest class="org.jpos.test.Qlest" | ogger="Q">
<property nane="mypropA" val ue="abc" />
<property name="mypropB" val ue="123" />

</ qtest>

In order to access the properties, the code would look like this;
String a = cfg.get ("mypropA");
String b = cfg.get ("nmypropB");

Note: cfgisanorg.jpos. core. Confi gurati on Object either provided by QBeanSupport or by a
QBean implementing the Conf i gur abl e interface.

On the other hand, if you want to use attributes, you have to provide setters and getters and you need to expose those
setters and getters as part of your MBean interface. The attributes based XML descriptor would look like this:

<qtest class="org.jpos.test.Qlest" |ogger="Q@">
<attr nane="nyLongAttribute" type="java.l ang. Long">5000</attr>
</ qtest>
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Chapter

A

jPOS Spaces

Topics:

e Spaces Overview
* Timeouts

* SpaceFactory

» Local Spaces

JPOS's Space is a general -purpose coordination component inspired after (see
The Linda Coordination Language.

While jPOS's Space is not a Lindaimplementation, we highly recommend
getting familiar with it in order to better understand our Space implementation.


http://www.cs.yale.edu/Linda/linda-lang.html
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Spaces Overview

You can think of ajPOS' Space as some sort of Map where its entries are linked lists of objects and its operations are
thread safe.

The Space has three basic operations:
« void out (Object key, Object value)

Put an object into the space. If an object under the given key already exists, the object is queued at the end of the
linked list.

» Object rd (Object key)
Reads an object from the space. Block until oneis present under the given key.
e Object in (Object key)
Take the object off the queue. Block until the abject under the given key is present.

g 11p: We picked those cryptic operation names &fter the Linda Coordination Language, but could have used easier
to remember names such as:

e write (instead of 'out’)
* read (instead of 'rd")
» take (instead of 'in’)

After two consecutive 'out' operations using the same 'key' value, the Space would look like this (first entry is printed
as ablue circle while the second one is red):

Sk

N
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Then an 'rd' operation would return thefirst entry (the blue one), without removing it from the space. The space remains
with two entries for that particular key.

\
\
\
\
\ 7
\ 7
~rd

The'in' operation on the other hand, takes the first entry (the blue one) off the Space, leaving the red one.

'\ in

At this point, anew 'rd' operation will return the second entry (the red one) and an 'in' operation would return the red
one as well, leaving the space empty (further 'rd' or 'in' operations on that particular key will block.

The following code demonstrates the previous operations:

i mport org.jpos. space. Space;
i mport org.jpos. space. SpaceFactory;

Space sp = SpaceFactory.get Space(); // returns a default Space inplenmentation
sp.out ("TEST", "The blue entry");
sp.out ("TEST", "The red entry");

sp.rd ("TEST"); // returns the 'blue' entry

sp.in ("TEST"); // returns the 'blue' entry, and takes it fromthe Space
sp.rd ("TEST"); // nowthe 'red" entry is in the queue's head

sp.in ("TEST"); // returns the 'red" entry and takes it fromthe Space

sp.rd ("TEST"); // or sp.in ("TEST') would bl ock until some other thread
/1 outs an entry to the "TEST" queue
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Timeouts
The Space operationsout , r d and i n accept an additional parameter with a timeout specified in milliseconds.

« void out (Object key, Object value, long timeout)
The entry will live in the space for asmuch ast i meout milliseconds.
* Object rd (Object key, long timeout)

Reads an object from the space. Block for uptot i neout milliseconds. If no entry with the given key is present
after the timeout expires, this method returns null.

e Object in (Object key, long timeout)

Take the object off the queue. Block for uptot i meout milliseconds. If no entry with the given key is present after
the timeout expires, this method returns null.

A variation of ther d and i n with timeout operationsarer dp and i np (think 'p’ for 'probe’). These methods return
immediately (either the abject or null).

* Object rdp (Object key)
Reads object with the given key if exists, otherwise return null.
* Object inp (Object key)

Take object with the given key from the Space, if exists, otherwise return null.

g~ 11p: For additional details, see the Space package API documentation.

SpaceFactory

ThejPOS project includes an increasing number of Spaceimplementations. Although you can usetheir regular constructors
in order to create new instances, the recommended way to create and access existing spaces is by means of the
SpaceFactory.

The recommended way to instantiate or get a reference to an already instantiated Space instance is by means of the
SpaceFactory.

The easiest way to get areference to the space is by using

Space sp = SpaceFactory. get Space();

that gives you areference to the default space (TransientSpace named 'default’).

Thisisthe same as calling:

Space sp = SpaceFactory. get Space("tspace: default");

Tip: If you intend to access the default space for a given VM, we recommend that you call
SpaceFact ory. get Space() instead of SpaceFact ory. get Space("t space: defaul t") because
from time to time, we change which is the default implementation.

We currently have the following space implementations:


http://jpos.org/doc/javadoc/org/jpos/space/package-summary.html
http://jpos.org/doc/javadoc/org/jpos/space/SpaceFactory.html
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Table 5: Space Implementations

Prefix ~ Classname and description
tspace org.]j pos. space. TSpace isanin-memory, fast, space implementation

jdbm org.j pos. space. JDBMSpace isapersistent, JDBM based implementation that has been (and till is)
in production at many jPOS sites

je org.j pos. space. JESpace isanew persistent space based on Berkeley DB Java Edition. It's faster
than jdbm space and can support larger spaces. We are fading away the use of 'jdbm' spacesin favor of this
new 'je' ones.

In order to access a JESpace, one would use code like this;

Space sp = SpaceFactory. get Space("je: nyj espace");

thiswould create adirectory called myj espace required by Berkeley DB Java Edition. If you want to place that data
directory somewhere else, you could use athird argument within the space name descriptor (sometimesrefered as space
'uri’), i.e

Space sp = SpaceFactory. get Space("je: nyj espace:/tmp");
In this case, the directory nyj espace will be created in the/ t np directory.

Additional space implementations

We are always experimenting with new space implementations. We usually place them in the jPOS-EE project under
the optiona (directory opt ) set of modules.

We currently have a ReplicatedSpace based on JGroups, an experimental VoldemortSpace based on Linked-In's
Voldemort project and ideas for new implementations.

Those very specia spaces areinstantiated by means of astandard Q2 service, but they are registered in the NameRegistrar,
so you can still access them using the SpaceFactory, as long as your code can guarantee that the specia space startup
serviceisinitialized before you access it.

Local Spaces
In addition to the Space interface, some space implementations also implementsthe Local Space interface.

The Local Space provides an event based interface to the spaces. We encourage not to use the Local Space interface
whenever possible, because by using it one can't replace space implementations in the future. That said,

¢ T11ip: QMUX isan example of aclassthat uses Local Space in order to avoid having to use additional threads.


http://jpos.org/doc/javadoc/org/jpos/space/SpaceFactory.html
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jPOS-EE

jPOS Extended Edition goes one step beyond jPOS by providing a devel opment
environment with acontinuously growing set of proven, ready-to-deploy modules
based on jPOS' best practices.
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HOWTO

Topics:

e Creating a jPOS-EE project
e Moving a project to production

Thispart contains an assorted collection of jPOS and jPOS-EE related HOWTOs.

We intend to 'graduate’ them to full topics at some point.
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Creating a jJPOS-EE project

Instructions to create a new jPOS-EE project

Open aterminal, create your new project's home directory, add it to your svn repository and perform and initial commit,
then:

8.
9.

N o g M wDdhPRE

svn export https://jposee. googl ecode. cont svn/trunk/ buil d. xm

svn export https://jposee. googl ecode. com svn/trunk/ buil d. properties
svn export https://jposee. googl ecode. com svn/trunk/bin

touch devel . properties

nmkdi r nodul es

svn add build.xm build. properties devel.properties nodul es bin

Cdl svn pe svn:external s . andadd thefollowing mappings:

 nodul es/jpos http://jposee. googl ecode. com svn/t runk/ nodul es/j pos
* nodul es/ cormons http://jposee. googl ecode. coni svn/trunk/ opt/conmons

Add optional modules from the jPOS-EE public repository as per the project requirements, either via svn:externals
or svn export.

If using an IDE, you may consider adding opt / j pos_sr ¢. Werecommend at least to export nodul es/ syst em
fromhttp://j posee. googl ecode. com’ svn/trunk/ nodul es/ system

svn commi t

svn update

10. ant r un (stop with Ctrl-C)
11 Tryansvn st at us andaddsvn: i gnor e intheroot and 'modules directory (you probably want to ignore 'build,

dist' in the root directory, then 'include.list’ and ‘ignore.list' in the 'modules’ directory.

Thefollowing 'create-jposee-project' shell script can be used to easily create anew jPOS-EE project.
It assumes you are |located inside a subversion-controlled directory.

#1/ bi n/ bash

if [ "$1"x == "x" ]; then
echo "Wong nunber of paraneters. Usage: $0 projectnane";
exit 1

fi

nkdir $1 || exit 1

echo "Creating directory $1"

svn add $1

svn commit -m'Created $1 j POS-EE project' $1

cd $1

svn export https://jposee. googl ecode. cont svn/trunk/ buil d. xm
svn export https://jposee. googl ecode. com svn/trunk/ buil d. properties
svn export https://jposee. googl ecode. com svn/trunk/bin

touch devel . properties

nkdi r nmodul es

svn add build.xm build. properties devel.properties nodul es bin

svn ps svn:externals . --file - <<!
nmodul es/j pos http://]posee. googl ecode. com svn/trunk/ nodul es/j pos

nmodul es/ commons http://jposee. googl ecode. com svn/trunk/ opt/ conmons
!
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svn ps svn:ignore . --file - <<!

nmodul es/ j pos

nodul es/ conmons

bui | d

di st

I

svn conmit -m'lInitial export on project $1'
svn update

svn status

Moving a project to production

Asdescribed in Creating a jPOS-EE project on page 46 some modules are taken off JPOS-EE's trunk public repository
usingsvn: ext ernal s.

Beforemoving to production, it isextremely important to lock usingthe- r switchinthesvn: ext er nal s configuration
to the version used during quality assurance.






GNU AGPL License

GNU AFFERO GENERAL PUBLI C LI CENSE
Version 3, 19 Novenber 2007

Copyright (C 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbati mcopies
of this license docunent, but changing it is not allowed.

Pr eanbl e

The GNU Affero CGeneral Public License is a free, copyleft |icense
for software and ot her kinds of works, specifically designed to ensure
cooperation with the community in the case of network server software.

The licenses for nost software and other practical works are
designed to take away your freedomto share and change the works. By
contrast, our General Public Licenses are intended to guarantee your
freedomto share and change all versions of a program-to nake sure it
remains free software for all its users

Wien we speak of free software, we are referring to freedom not
price. Qur Ceneral Public Licenses are designed to nake sure that you
have the freedomto distribute copies of free software (and charge for
themif you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free prograns, and that you know you can do these things.

Devel opers that use our General Public Licenses protect your rights
with two steps: (1) assert copyright on the software, and (2) offer
you this License which gives you |l egal perm ssion to copy, distribute
and/ or nodi fy the software.

A secondary benefit of defending all users' freedomis that
i nprovenents made in alternate versions of the program if they
recei ve wi despread use, becone avail able for other devel opers to
i ncorporate. Many devel opers of free software are heartened and
encouraged by the resulting cooperation. However, in the case of
software used on network servers, this result may fail to come about.
The GNU Ceneral Public License pernits making a nodified version and
letting the public access it on a server w thout ever releasing its
source code to the public.

The GNU Affero CGeneral Public License is designed specifically to
ensure that, in such cases, the nodified source code becones avail abl e
to the community. It requires the operator of a network server to
provi de the source code of the nodified version running there to the
users of that server. Therefore, public use of a nodified version, on
a publicly accessible server, gives the public access to the source
code of the nodified version

An ol der license, called the Affero General Public License and
publ i shed by Affero, was designed to acconplish sinmilar goals. This is
a different license, not a version of the Affero GPL, but Affero has
rel eased a new version of the Affero GPL which pernits relicensing under
this license

The precise ternms and conditions for copying, distribution and
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nodi fi cation follow.
TERMS AND CONDI Tl ONS
0. Definitions.

"This License" refers to version 3 of the GNU Affero General Public
Li cense.

"Copyright" also neans copyright-like laws that apply to other kinds
of works, such as seni conduct or masks

"The Program refers to any copyrightable work licensed under this
Li cense. Each licensee is addressed as "you". "Licensees" and
"reci pients" may be individuals or organizations.

To "nmodify" a work neans to copy fromor adapt all or part of the work
in a fashion requiring copyright perm ssion, other than the nmaki ng of an
exact copy. The resulting work is called a "nodified version" of the
earlier work or a work "based on" the earlier work

A "covered work" neans either the unnodified Programor a work based
on the Program

To "propagate" a work nmeans to do anything with it that, wthout
per m ssion, would nake you directly or secondarily liable for
i nfringement under applicable copyright |aw, except executing it on a
computer or nodifying a private copy. Propagation includes copyi ng,
distribution (with or without nodification), making available to the
public, and in sonme countries other activities as well.

To "convey" a work neans any kind of propagation that enabl es other
parties to nake or receive copies. Mre interaction with a user through
a conputer network, with no transfer of a copy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prom nently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that |icensees may convey the
wor k under this License, and how to view a copy of this License. |If
the interface presents a list of user conmands or options, such as a
menu, a pronminent itemin the list meets this criterion

1. Source Code

The "source code” for a work neans the preferred formof the work
for making nodifications to it. "Object code" nmeans any non-source
formof a work.

A "Standard Interface" nmeans an interface that either is an official
standard defined by a recogni zed standards body, or, in the case of
interfaces specified for a particul ar progranm ng | anguage, one that
is widely used anong devel opers working in that |anguage.

The "System Li braries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packagi ng a Maj or Conponent, but which is not part of that Mjor
Component, and (b) serves only to enable use of the work with that
Maj or Conponent, or to inplenment a Standard Interface for which an
i mpl emrentation is available to the public in source code form A
"Maj or Conponent”, in this context, means a nmmjor essential conponent
(kernel, wi ndow system and so on) of the specific operating system
(if any) on which the executable work runs, or a conpiler used to
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produce the work, or an object code interpreter used to run it.

The " Correspondi ng Source" for a work in object code form neans al
the source code needed to generate, install, and (for an executable
wor k) run the object code and to nodify the work, including scripts to
control those activities. However, it does not include the work's
System Li braries, or general - purpose tools or generally available free
progranms which are used unnodified in perforning those activities but
whi ch are not part of the work. For exanple, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynam cally
I i nked subprogranms that the work is specifically designed to require,
such as by intimte data comruni cation or control flow between those
subprograns and ot her parts of the work.

The Correspondi ng Source need not include anything that users
can regenerate automatically fromother parts of the Correspondi ng
Sour ce

The Correspondi ng Source for a work in source code formis that
sane wor k.

2. Basic Perm ssions.

Al rights granted under this License are granted for the term of
copyright on the Program and are irrevocabl e provided the stated
conditions are met. This License explicitly affirns your unlinited
permission to run the unnodified Program The output fromrunning a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknow edges your
rights of fair use or other equivalent, as provided by copyright | aw

You nay meke, run and propagate covered works that you do not
convey, w thout conditions so |long as your |icense otherw se remains
in force. You may convey covered works to others for the sol e purpose
of having them make nodifications exclusively for you, or provide you
with facilities for running those works, provided that you conply with
the terns of this License in conveying all material for which you do
not control copyright. Those thus nmaking or running the covered works
for you nust do so exclusively on your behal f, under your direction
and control, on terns that prohibit them from naki ng any copi es of
your copyrighted material outside their relationship with you

Conveyi ng under any other circunstances is pernmtted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circunventi on Law.

No covered work shall be deened part of an effective technol ogica
measur e under any applicable law fulfilling obligations under article
11 of the WPO copyright treaty adopted on 20 Decenber 1996, or
simlar laws prohibiting or restricting circunvention of such
neasur es.

When you convey a covered work, you waive any |egal power to forbid
circunventi on of technol ogi cal neasures to the extent such circunvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaimany intention to limt operation or
nmodi fication of the work as a nmeans of enforcing, against the work's
users, your or third parties' legal rights to forbid circunvention of
t echnol ogi cal neasures.

4. Conveyi ng Verbati m Copi es.
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You nmay convey verbatim copies of the Program s source code as you
receive it, in any nedium provided that you conspi cuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non- perm ssive terns added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give al
recipients a copy of this License along with the Program

You nay charge any price or no price for each copy that you convey,
and you nmay offer support or warranty protection for a fee.

5. Conveyi ng Mdified Source Versions.

You nay convey a work based on the Program or the nodifications to
produce it fromthe Program in the form of source code under the
terns of section 4, provided that you also neet all of these conditions:

a) The work nust carry promi nent notices stating that you nodified
it, and giving a rel evant date.

b) The work nust carry prom nent notices stating that it is

rel eased under this License and any conditions added under section
7. This requirenment nodifies the requirenent in section 4 to
"keep intact all notices"

c) You nust license the entire work, as a whole, under this

Li cense to anyone who cones into possession of a copy. This
License will therefore apply, along with any applicable section 7
additional terns, to the whole of the work, and all its parts
regardl ess of how they are packaged. This License gives no
permission to license the work in any other way, but it does not

i nval i date such pernission if you have separately received it.

d) If the work has interactive user interfaces, each nust display
Appropriate Legal Notices; however, if the Program has interactive
interfaces that do not display Appropriate Legal Notices, your
wor k need not make them do so.

A conpilation of a covered work with other separate and i ndependent
wor ks, which are not by their nature extensions of the covered work
and which are not conbined with it such as to forma | arger program
in or on a volune of a storage or distribution nedium is called an
"aggregate" if the conpilation and its resulting copyright are not
used to linmt the access or legal rights of the conpilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveyi ng Non- Sour ce Forns.

You may convey a covered work in object code formunder the terns
of sections 4 and 5, provided that you al so convey the
machi ne-r eadabl e Correspondi ng Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or enbodied in, a physical product
(including a physical distribution nmedium, acconpanied by the
Correspondi ng Source fixed on a durable physical medi um
customarily used for software interchange.

b) Convey the object code in, or enbodied in, a physical product
(including a physical distribution nmedium, acconpanied by a
witten offer, valid for at least three years and valid for as
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I ong as you offer spare parts or custonmer support for that product
nmodel , to gi ve anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on a durabl e physica

medi um customarily used for software interchange, for a price no
nmore than your reasonable cost of physically performng this
conveyi ng of source, or (2) access to copy the

Correspondi ng Source froma network server at no charge.

c) Convey individual copies of the object code with a copy of the
witten offer to provide the Correspondi ng Source. This
alternative is allowed only occasionally and noncomercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access froma desi gnated

pl ace (gratis or for a charge), and offer equivalent access to the
Correspondi ng Source in the sane way through the sane place at no
further charge. You need not require recipients to copy the
Correspondi ng Source along with the object code. |If the place to
copy the object code is a network server, the Correspondi ng Source
may be on a different server (operated by you or a third party)

t hat supports equival ent copying facilities, provided you naintain
clear directions next to the object code saying where to find the
Correspondi ng Source. Regardless of what server hosts the
Correspondi ng Source, you remain obligated to ensure that it is
avai l able for as long as needed to satisfy these requirenents.

e) Convey the object code using peer-to-peer transm ssion, provided
you i nform ot her peers where the object code and Correspondi ng
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separabl e portion of the object code, whose source code is excluded
fromthe Corresponding Source as a System Li brary, need not be
i ncluded in conveying the object code work.

A "User Product" is either (1) a "consumer product”, which nmeans any
tangi bl e personal property which is normally used for personal, fanily
or househol d purposes, or (2) anything designed or sold for incorporation
into a dwelling. In determ ning whether a product is a consunmer product,
doubtful cases shall be resolved in favor of coverage. For a particul ar
product received by a particular user, "normally used" refers to a
typical or comon use of that class of product, regardl ess of the status
of the particular user or of the way in which the particul ar user
actual |y uses, or expects or is expected to use, the product. A product
is a consuner product regardl ess of whether the product has substantia
comrerci al, industrial or non-consuner uses, unless such uses represent
the only significant node of use of the product.

"Installation Information" for a User Product neans any nethods,
procedures, authorization keys, or other information required to instal
and execute nodified versions of a covered work in that User Product from
a nodified version of its Correspondi ng Source. The information nust
suffice to ensure that the continued functioning of the nodified object
code is in no case prevented or interfered with sol ely because
nodi ficati on has been nade.

If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardl ess of how the transaction is characterized), the
Correspondi ng Source conveyed under this section nust be acconpani ed
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by the Installation Information. But this requirenent does not apply
if neither you nor any third party retains the ability to instal
nodi fi ed obj ect code on the User Product (for exanple, the work has
been installed in ROV.

The requirenent to provide Installation Information does not include a
requirenent to continue to provide support service, warranty, or updates
for a work that has been nodified or installed by the recipient, or for
the User Product in which it has been nodified or installed. Access to a
network may be denied when the nodification itself materially and
adversely affects the operation of the network or violates the rules and
protocol s for comunication across the network.

Correspondi ng Source conveyed, and Installation |nformation provided,
in accord with this section nust be in a format that is publicly
docunented (and with an inplenentation available to the public in
source code form, and must require no special password or key for
unpacki ng, reading or copyi ng.

7. Additional Terns.

"Addi ti onal perm ssions" are terns that supplenent the terns of this
Li cense by maki ng exceptions fromone or nore of its conditions.
Addi tional pernissions that are applicable to the entire Program shal
be treated as though they were included in this License, to the extent
that they are valid under applicable law. |f additional perm ssions
apply only to part of the Program that part nmay be used separately
under those permissions, but the entire Programrenai ns governed by
this License without regard to the additional perm ssions.

When you convey a copy of a covered work, you may at your option
remove any additional pernissions fromthat copy, or fromany part of
it. (Additional perm ssions may be witten to require their own
renoval in certain cases when you nodify the work.) You nay pl ace
addi ti onal perm ssions on material, added by you to a covered work
for which you have or can give appropriate copyright perm ssion

Not wi t hst andi ng any ot her provision of this License, for material you
add to a covered work, you may (if authorized by the copyright hol ders of
that material) supplenent the terns of this License with terns:

a) Disclaimng warranty or limting liability differently fromthe
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable | egal notices or
aut hor attributions in that material or in the Appropriate Lega
Noti ces di spl ayed by works containing it; or

c) Prohibiting nisrepresentation of the origin of that material, or
requiring that nodified versions of such naterial be marked in
reasonabl e ways as different fromthe original version; or

d) Limting the use for publicity purposes of nanes of |icensors or
aut hors of the material; or

e) Declining to grant rights under trademark |aw for use of some
trade nanes, trademarks, or service nmarks; or

f) Requiring indemification of |icensors and authors of that

mat eri al by anyone who conveys the material (or nodified versions of
it) with contractual assunptions of liability to the recipient, for
any liability that these contractual assunptions directly inpose on
those |icensors and authors.
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Al'l other non-perm ssive additional terns are considered "further
restrictions" within the neaning of section 10. |If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a termthat is a further restriction,
you nmay renove that term If a |license docunent contains a further
restriction but permts relicensing or conveying under this License, you
may add to a covered work material governed by the terns of that |icense
docunent, provided that the further restriction does not survive such
relicensing or conveying.

If you add terns to a covered work in accord with this section, you
must place, in the relevant source files, a statenent of the
additional terns that apply to those files, or a notice indicating
where to find the applicable terns.

Addi tional terns, perm ssive or non-permssive, nay be stated in the
formof a separately witten |license, or stated as exceptions;
t he above requirements apply either way.

8. Term nati on.

You nay not propagate or nodify a covered work except as expressly
provi ded under this License. Any attenpt otherw se to propagate or
modify it is void, and will automatically term nate your rights under
this License (including any patent |icenses granted under the third
par agr aph of section 11).

However, if you cease all violation of this License, then your
license froma particular copyright holder is reinstated (a)
provi sional ly, unless and until the copyright holder explicitly and
finally term nates your license, and (b) permanently, if the copyright
hol der fails to notify you of the violation by some reasonabl e neans
prior to 60 days after the cessation

Mor eover, your license froma particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
viol ati on by sonme reasonable neans, this is the first time you have
received notice of violation of this License (for any work) fromthat
copyri ght holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Term nation of your rights under this section does not term nate the
Iicenses of parties who have received copies or rights fromyou under
this License. |If your rights have been terni nated and not permanently
reinstated, you do not qualify to receive new |icenses for the sanme
mat eri al under section 10.

9. Acceptance Not Required for Having Copi es.

You are not required to accept this License in order to receive or
run a copy of the Program Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transm ssion
to receive a copy |likew se does not require acceptance. However
not hi ng other than this License grants you perm ssion to propagate or
nmodi fy any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by nodifying or propagating a
covered work, you indicate your acceptance of this License to do so

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives a license fromthe original licensors, to run, nodify and
propagate that work, subject to this License. You are not responsible
for enforcing conpliance by third parties with this License.
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An "entity transaction" is a transaction transferring control of an
organi zation, or substantially all assets of one, or subdividing an
organi zation, or nerging organizations. |f propagation of a covered
work results froman entity transaction, each party to that
transacti on who receives a copy of the work al so receives what ever
licenses to the work the party's predecessor in interest had or could
gi ve under the previous paragraph, plus a right to possession of the
Correspondi ng Source of the work fromthe predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

You may not inpose any further restrictions on the exercise of the
rights granted or affirnmed under this License. For exanple, you may
not inpose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claimor counterclaimin a |awsuit) alleging that
any patent claimis infringed by making, using, selling, offering for
sale, or inmporting the Programor any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this
Li cense of the Programor a work on which the Programis based. The
work thus licensed is called the contributor's "contributor version".

A contributor's "essential patent clainms" are all patent clains
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by sone nmanner, pernitted
by this License, of nmaking, using, or selling its contributor version
but do not include clains that would be infringed only as a
consequence of further nodification of the contributor version. For
purposes of this definition, "control" includes the right to grant
pat ent sublicenses in a manner consistent with the requirenents of
thi s License

Each contributor grants you a non-exclusive, worldw de, royalty-free
patent |icense under the contributor's essential patent clains, to
make, use, sell, offer for sale, inport and otherw se run, nodify and
propagate the contents of its contributor version

In the follow ng three paragraphs, a "patent |icense" is any express
agreenment or commtnent, however denom nated, not to enforce a patent
(such as an express pernission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent |icense to a
party neans to nake such an agreenent or comitnment not to enforce a
pat ent agai nst the party.

If you convey a covered work, knowi ngly relying on a patent |icense,
and the Correspondi ng Source of the work is not avail able for anyone
to copy, free of charge and under the terns of this License, through a
publicly avail abl e network server or other readily accessibl e neans,
then you nust either (1) cause the Correspondi ng Source to be so
avail able, or (2) arrange to deprive yourself of the benefit of the
patent |icense for this particular work, or (3) arrange, in a manner
consistent with the requirenents of this License, to extend the patent
license to downstreamrecipients. "Knowingly relying" nmeans you have
actual know edge that, but for the patent |icense, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or nore identifiable patents in that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangenent, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent |license to sone of the parties
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receiving the covered work authorizing themto use, propagate, nodify
or convey a specific copy of the covered work, then the patent |icense
you grant is automatically extended to all recipients of the covered
wor k and wor ks based on it.

A patent license is "discrinmnatory" if it does not include wthin
the scope of its coverage, prohibits the exercise of, or is
condi ti oned on the non-exercise of one or nore of the rights that are
specifically granted under this License. You nay not convey a covered
work if you are a party to an arrangenent with a third party that is
in the business of distributing software, under which you make paynent
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who woul d receive the covered work fromyou, a discrimnatory
patent |icense (a) in connection with copies of the covered work
conveyed by you (or copies nmade fromthose copies), or (b) primarily
for and in connection with specific products or conpilations that
contain the covered work, unless you entered into that arrangenent,
or that patent |icense was granted, prior to 28 March 2007.

Not hing in this License shall be construed as excluding or linmting
any inplied Iicense or other defenses to infringenent that may
otherwi se be available to you under applicable patent |aw

12. No Surrender of Ohers' Freedom

If conditions are i nposed on you (whether by court order, agreenent or
otherwi se) that contradict the conditions of this License, they do not
excuse you fromthe conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
Li cense and any other pertinent obligations, then as a consequence you nmay
not convey it at all. For exanple, if you agree to terns that obligate you
to collect a royalty for further conveying fromthose to whom you convey
the Program the only way you could satisfy both those terns and this
Li cense would be to refrain entirely from conveying the Program

13. Renmpte Network Interaction; Use with the GNU General Public License.

Not wi t hst andi ng any ot her provision of this License, if you nodify the
Program your nodified version nust prominently offer all users
interacting with it renotely through a conputer network (if your version
supports such interaction) an opportunity to receive the Correspondi ng
Source of your version by providing access to the Correspondi ng Source
froma network server at no charge, through sone standard or custonary
means of facilitating copying of software. This Correspondi ng Source
shal | include the Correspondi ng Source for any work covered by version 3
of the GNU CGeneral Public License that is incorporated pursuant to the
fol |l owi ng paragraph.

Not wi t hst andi ng any ot her provision of this License, you have perm ssion
to link or conbine any covered work with a work |icensed under version 3
of the GNU General Public License into a single conbined work, and to
convey the resulting work. The terns of this License will continue to
apply to the part which is the covered work, but the work with which it is
conmbined will remain governed by version 3 of the GNU General Public
Li cense.

14. Revi sed Versions of this License.

The Free Software Foundati on may publish revised and/ or new versi ons of
the GNU Affero General Public License fromtine to tinme. Such new
versions will be sinmilar in spirit to the present version, but nay differ
in detail to address new probl ens or concerns.



58 |jPOS | GNU AGPL License

Each version is given a distinguishing version nunber. |If the
Program specifies that a certain nunbered version of the GNU Affero
Ceneral Public License "or any later version" applies to it, you have
the option of following the terns and conditions either of that
nunbered version or of any later version published by the Free
Sof tware Foundation. |If the Program does not specify a version nunber
of the GNU Affero General Public License, you may choose any version
ever published by the Free Software Foundation

If the Program specifies that a proxy can decide which future
versions of the GNU Affero General Public License can be used, that
proxy's public statenent of acceptance of a version permanently
aut hori zes you to choose that version for the Program

Later |license versions may give you additional or different
pernm ssions. However, no additional obligations are inposed on any
aut hor or copyright holder as a result of your choosing to follow a
| at er version.

15. Disclainmer of Warranty.

THERE 1S NO WARRANTY FOR THE PROCRAM TO THE EXTENT PERM TTED BY
APPLI CABLE LAW EXCEPT WHEN OTHERW SE STATED | N WRI TI NG THE COPYRI GHT
HOLDERS ANDY OR OTHER PARTI ES PROVI DE THE PROGRAM "AS | S" W THOUT WARRANTY
OF ANY KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG, BUT NOT LIM TED TGO
THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR
PURPCSE. THE ENTIRE RI SK AS TO THE QUALI TY AND PERFORVANCE OF THE PROGRAM
IS WTH YOU. SHOULD THE PROGRAM PROVE DEFECTI VE, YOU ASSUME THE COST OF
ALL NECESSARY SERVI CI NG REPAI R OR CORRECTI ON

16. Limtation of Liability.

I N NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO I N WRI Tl NG
W LL ANY COPYRI GHT HOLDER, OR ANY OTHER PARTY WHO MODI FI ES AND/ OR CONVEYS
THE PROGRAM AS PERM TTED ABOVE, BE LI ABLE TO YOU FOR DAMACES, | NCLUDI NG ANY
GENERAL, SPECI AL, | NCI DENTAL OR CONSEQUENTI AL DAMACES ARI SI NG OQUT OF THE
USE OR I NABI LI TY TO USE THE PROGRAM (| NCLUDI NG BUT NOT LIM TED TO LCSS OF
DATA OR DATA BEI NG RENDERED | NACCURATE OR LOSSES SUSTAI NED BY YOU OR THI RD
PARTI ES OR A FAI LURE OF THE PROGRAM TO OPERATE W TH ANY OTHER PROGRAMS)
EVEN | F SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE PCSSI BI LI TY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclainmer of warranty and limtation of liability provided
above cannot be given |ocal |egal effect according to their terns,
reviewing courts shall apply local |aw that nost closely approxi mates
an absol ute waiver of all civil liability in connection with the
Program unless a warranty or assunption of liability acconpanies a
copy of the Programin return for a fee.

END OF TERMS AND CONDI TI ONS
How to Apply These Ternms to Your New Prograns

I f you devel op a new program and you want it to be of the greatest
possi ble use to the public, the best way to achieve this is to nmake it
free software which everyone can redistribute and change under these terns.

To do so, attach the followi ng notices to the program It is safest
to attach themto the start of each source file to nost effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.
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<one line to give the programs nane and a brief idea of what it does.>
Copyright (C <year> <nane of author>

This programis free software: you can redistribute it and/or nodify
it under the terms of the GNU Affero General Public License as

publi shed by the Free Software Foundation, either version 3 of the
Li cense, or (at your option) any |later version.

This programis distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; wi thout even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the

GNU Affero General Public License for nore details.

You shoul d have received a copy of the GNU Affero General Public License
along with this program |f not, see <http://ww. gnu.org/licenses/>.

Al so add informati on on how to contact you by el ectronic and paper mail.
If your software can interact with users renotely through a conputer

net wor k, you should al so nmake sure that it provides a way for users to
get its source. For exanple, if your programis a web application, its

interface could display a "Source" link that |eads users to an archive
of the code. There are many ways you coul d of fer source, and different
solutions will be better for different prograns; see section 13 for the

specific requiremnents.

You should al so get your enployer (if you work as a programrer) or school,
if any, to sign a "copyright disclainer" for the program if necessary.
For nore information on this, and how to apply and follow the GNU AGPL, see
<http://ww. gnu.org/licenses/>.
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