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Abstract

CITEP, the Community Information Technology Enterprise Project, is and open-source business
accounting system. The CITEP Kernel provides a backend that implements a double ledger system.
This system allows for the creation and modibcation of accounts, account categories, transactions, and
entries. The CITEP Kernel also provides a friendly APl on which to build user interfaces. The CITEP
Web Application utilizes this API and allows for the use of the double ledger system via a standard web
browser. In this way, the CITEP Web Application allows users to leverage the power of CITEP from
almost any platform, including low powered and inexpensive machines.
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1 Installing & Running CITEP

This section focuses on the installation of CITEP for end users. Developers interested in installing CITEP
from source should consult Section [Z11

1.1 Installing & Running the Command Line Interface

CITEP isdistributed aszip Ple. Torunit, simply unzip the ble. It will create adirectory startingwith @itep.O
Change to that directory and execute the ble @ew_ commandlineclient.sh.OA Java Runtime Environment,
or JRE, isrequired (seefhttp: /7] ava. sun. conij 2se/ 1. 4. 2/ downl oad. ht ni).

1.2 Installing & Running Web Application

The CITEP web application is distributed in two ways. If you would like to deploy CITEP on an existing
web server so that it may be accessed by a number of people (i.e. an intranet-type environment) please see
Section [LZ71 If you would like to run CITEP as a stand alone application on your own computer, please
see Section [LZ2

1.2.1 Installing the Web Application On An Existing Web Server

The CITEP web application is distributed as a web archive ble (a .war ble), which may deployed on a
servlet container like Jakarta Tomcat (seefhttp: /7] akarta. apache. or g/t ontat/). Please see your servlet
container®@ documentation for more information on deploying web applications.

1.2.2 Running the Stand-Alone Version of CITEP

Coming soon.


http://java.sun.com/j2se/1.4.2/download.html
http://jakarta.apache.org/tomcat/

2 CITEP Kernel

2.1 CVSInstallation for Developers

For developersinterested in modifying CITEP or for those who would like the absolute latest version of the
code, the best approach isto obtain CITEP via the CVS repository hosted on SourceForge. T he following
software is required:

e Java SDK (seefhttp://java. sun. coni)

e Copy of CVS (seefhttp: 7/ waw nongnu. or g/ cvs/)

e Ant Build Tool (seefhttp://ant. apache. org/)

Those not currently associated with the project may check out the code via anonymous CV'S (they will not,
however, be able to make changesto the repository). To check out the code anonymously, issue the following
commands:

cvs -d: pserver: anonynous@vs. sour cef orge. net:/cvsroot/citep | ogin
cvs -z3 -d: pserver: anonynous@vs. sour cef orge. net:/cvsroot/citep co -P citep-gl-kernel

Those who are active developers on the project and need to be able to make changes to the repository
should check out the code using their SourceForge user name and password. To do this, issue the following
command, replacing WSERNAMEOwith your own user name:

cvs - dUSERNAME@vs. sf. net:/cvsroot/citep co citep-gl-kernel

To build the CITEP Kernel and the command line client(s) issue the following commands (for more info. on
available build targets see Section [Z2):

cd citep-gl -kernel
ant di st

To run the new command line client issue the following commands:

cd di st
./ new comrandl i necl i ent. sh

To run the old command line client (thisisdiscouraged asit is mostly broken) issue the following commands:

cd di st
./ commandl i necli ent. sh

2.2 Build Targets

The following build targets are specibed by the CITEP Kernel Ant build Ple:
init Create the required directories for the build.

compile Compile the sourcesinto class Ples.

jar Create the citep-gl-kernel.jar ble.

dist Populate the distribution directory. Thiswill create the citep-gl-kernel.jar ble as well as the shell
scripts that allow the command line clientsto be started easily. Required libraries will be copied
over to the distribution directory, as well.

zip Zip up the distribution directory. This creates a binary zip ble that is suitable for distribution
purposes for end users.

javadoc Create the CITEP javadocs. They will be placed in a @ocOsubdirectory of the distribution
directory.

clean Delete the distribution directory and other created directories, including those containing the
compiled class bles. Also delete any zip bles created with the GipQbuild target.


http://java.sun.com/
http://www.nongnu.org/cvs/
http://ant.apache.org/

2.3 API for Ul Programmers

CITEP provides a set of interfaces (found in the citep.interfaces package) intended to be used by the User
Interface programmer. The implementations of these interfaces (usually found in the citep package) should
never be used directly.

As a general rule objects in CITEP are created with their @nanagers.OFor example, an Account object
is created using the cr eat eAccount () method in the AccountManager interface. After creation, an instance
of the object is returned. In the case of accounts, an instance of an object implementing the AccountlF
interface is returned. All such objects have a unique id, and instances of the objects may be retrieved from
their managers using the ®ndOmethods and this unique id.

Important: Asageneral rule, changesmadeto objectslike Account!F implementations are not persisted
to the database immediately. Instead the @pdateOmethods in their managers must be called to push these
changes to the database. This allows for a group of changesto be pushed out to the database in one group,
allowing Hibernate to use the same connection to the database for all the changes. An example of this
behavior is seen below:

Account | F account ;
Account Manager | F account Manager ;
Account Cat egor yl F cat egory;

account . addCat egor y( cat egory) ;
account . set Name( ny new account nanmeQ ;
/1At this point, these changes do not exist on the database.

account Manager . updat eAccount (account) ;
/1 Now t he changes exi sts on the dat abase.

For more information about the API provided for Ul programmers, please consult the CITEP JavaDocs.

2.4 Hibernate and the Database

CITEP uses a relational database backend in order to store all of its longterm data. However, CITEP
does not deal with this relational database directly, instead using the object/ relational persistence service
Hibernate as the go-between for all communications.

Using Hibernate allows CITEP to work on the many databases that Hibernate supports. These range
from high-end commercial databases such as Oracle, to open-source solutions like MySQL and PostGreSQL.
Even in memory databases like Hypersonic SQL are supported. For the completelist of Hibernate supported
databases seefht t p: 77 waw. hi ber nat e. or g/ 80. ht ni}

CITEP has been tested on and is known to work with both MySQL and Hypersonic SQL.

2.4.1 Hibernate and Protected Methods

The implementations of the interfaces that specify the entity objects like Accounts, Users, Transactions,
etc (see Section 23 for more about these interfaces) are also the entity objects persisted by Hibernate.
However, the public methods specibed by these interfaces and used by Ul programmers are not the same as
the methods used by Hibernate.

In the CITEP setup, the persistent properties of the entity objects are all prefaced by an h_. For
example, all objects have an id property named h_i d. Hibernate, using the Java Bean conventions, looks for
thegetH id() and setH i d() methodsto manipulate this property, and, in our case, these methods are all
designated as @rotected® Thus these methods are inaccessible to Ul programmers. The interfaces for the
entity objects also specify a public method get | d() . The implementation of this method is exactly like that
of the get H i d() method; it simply returns the h_i d variable. Why, you ask, are there two methods that
do the exact same thing? Why the duplication? Couldn® Hibernate just use the get | d() method?

Earlier versionsof CITEP did just that. Some methods were shared between Hibernate and the interfaces,
but not all of the implementations of the methods specibed by the public interfaces can simply return


http://www.hibernate.org/80.html

a variable. Many implementations have to issue more Hibernate commands in order to pass a properly
initialized object up tothe Ul layer. The earlier versions simply separated the Hibernate and public interface
concerns for the methods that required this type of initialization. However, this technique lead to confusion.
Then, only some methods and properties were prefaced by h_ and only some were designated as protected.
Also, changes in other parts of CITEP that required some new initialization work to be done in the entity
objects (i.e. instead of just returning the value used by Hibernate) took much more timeto implement. The
answer was to completely separate the ®libernate-methodsGrom the @1-methodsGspecibed by the interfaces.

While this separation increases the number of methods of the classes (and thus the memory footprint),
it could be changed in the future. This would reduce the number of methods and the amount of repititious
code in the entity objects. However, the gains would probably be negligible when compared to the added
confusion and maintenance issues.

2.4.2 Hibernate and the Command Pattern

Asdiscussed in Section[Z3 all of the changes made to an entity object (i.e. an AccountlF) at the Ul layer are
not persisted to the database until the update method in the corresponding manager is called on the object.
While this approach has a very natural implementation for simple properties like Strings and integers, it is
more di! cult to implement for associations between entity objects (i.e. an association between AccountlF
and and AccountCategorylF). It isdi! cult because the association can be made only within the context of
an open Hibernate session. Thus, a command pattern is used to create these associationsParanj ﬂ]

Commandsare created and placed in a queue associated with the entity object. When the update method
iscalled on the entity object by the manager, any pending commands are executed within the open Hibernate
session. In this way, orthogonality is preserved with the other methods in the entity, and performance is
improved since only one Hibernate session needs to be opened for all of the pending changes to an entity
object.

2.5 New Command Line Interface

The new command line interface serves several functions. First, it is meant to serve as an example of how
a user interface should utilize the API provided by the CITEP kernel. Also, the command line interface is
meant to provide an example of the account-logic of the kernel for Ul developers. Finally, the command
line interface® extensibility allows it to serve as a debug tool for any new features implemented within the
CITEP kernel.

The command line interface, while functional, is not aimed at end-users. As such, it does not have the
polish of the web application and does not intend to compete with it, either.

2.5.1 Extending the CLI

The CITEP CLI isdesigned to be as extensible as possible. Menu items and menus conform to the Selectable
interfacethat specibesasel ect () andget Ti t| e() method. Thesel ect () method iscalled when and option
is selected. The String returned from the get Titl e() method is used to set the name of the option on the
containing menu.

The Menu classimplements the Selectable interface and should be the super class for all menus. It isalso
the super class for the default menu, the MainMenu class. The Menu class lists all Selectable objects that
have been associated with it using the addMenuQpt i on() method. It then asksthe user to enter a choice from
a list of options. This list is generated using the get Titl e() method of the associated Selectable objects.
The message presented to the user that asksfor their choiceis specibed using the set LoopMessage() method.
If the user enters the escape string specibed by the set EscapeString() method, the Menu class leaves its
loop. In the case of the MainMenu this causes the CLI to exit. In the case of sub-menus, this returns the
user to the parent menu.

T he code below shows how to create a new sub-menu, add it to the main menu, and create a new menu
choice that shows up on the sub-menu.

public class Mai nMenu ext ends Menu {



public Mai nMenu(Control | er controller) {

t hi s. addMenuQpt i on( new Exanpl eSubMenu(control l er));

}
public cl ass Exanpl eSubMenu ext ends Menu {

publ i ¢ BExanpl eSubMenu(CGontrol I er controller) {
super (controller);
//the String that nust be entered to return to the previ ous nenu:
thi s. set EscapeString(O ;

//the title that will appear in the main nenu:
this.setTitl e(OW Exanpl e SubMenuQ ;

//the nmessage given to user to nake a choi ce:
t hi s. set LoopMessage( CEnt er t he nunber of your selection or q to go to previous nenu: O;

t hi s. addMenuQpt i on( new Exanpl eMenuChoi ce(control ler));

}
}

publ i c cl ass Exanpl eMenuChoi ce i npl enents Sel ect abl e {
private Controller controller;

publ i ¢ Exanpl eMenuChoi ce(Control | er controller) {
this.controller = controller;

}

public void select() {
Systemout . printl n(QW Exanpl e Menu Choi ce Was Sel ected! O ;

}

public String getTitle() {
return QW Exanpl e Menu Choi ceQ

}
}

3 Next Steps

Coming soon.

References

[1] Bala Paran;. Learn how to implement the command pattern in java URL
Inttp: //waw | avawor | d. comd | avawor | d/ j avat 1 ps/| wJ avat | p68. ht m}



http://www.javaworld.com/javaworld/javatips/jw-javatip68.html

