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Abstract

CITEP, the Community Informat ion Technology Enterprise Project , is and open-source business
account ing system. The CITEP Kernel provides a backend that implements a double ledger system.
This system allows for the creat ion and modiÞcat ion of accounts, account categories, t ransact ions, and
ent ries. The CITEP Kernel also provides a friendly API on which to build user interfaces. The CITEP
Web Applicat ion ut ilizes this API and allows for the use of the double ledger system via a standard web
browser. In this way, the CITEP Web Applicat ion allows users to leverage the power of CITEP from
almost any plat form, including low powered and inexpensive machines.
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1 Inst al l ing & Running CIT EP

This sect ion focuses on the installat ion of CITEP for end users. Developers interested in installing CITEP
from source should consult Sect ion 2.1.

1.1 I nst al l ing & Running t he Command Line I nt er face

CITEP isdist ributed aszip Þle. To run it , simply unzip theÞle. It will createa directory start ing with Õcitep.Õ
Change to that directory and execute the Þle Õnew_ commandlineclient .sh.ÕA Java Runt ime Environment ,
or JRE, is required (see ht t p: / / j ava. sun. com/ j 2se/ 1. 4. 2/ downl oad. ht ml ).

1.2 I nst al l ing & Running Web A pplicat ion

The CITEP web applicat ion is dist ributed in two ways. If you would like to deploy CITEP on an exist ing
web server so that it may be accessed by a number of people (i.e. an int ranet-type environment) please see
Sect ion 1.2.1. If you would like to run CITEP as a stand alone applicat ion on your own computer, please
see Sect ion 1.2.2.

1.2.1 Installing the Web Application On An Existing Web Server

The CITEP web applicat ion is dist ributed as a web archive Þle (a .war Þle), which may deployed on a
servlet container like Jakarta Tomcat (see ht t p: / / j akar t a. apache. or g/ t omcat / ). Please see your servlet
containerÕs documentat ion for more informat ion on deploying web applicat ions.

1.2.2 Running the Stand-Alone Version of CITEP

Coming soon.
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2 CIT EP K ernel

2.1 CV S I nst al lat ion for D evelopers

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

• Java SDK (see ht t p: / / j ava. sun. com/ )

• Copy of CVS (see ht t p: / / www. nongnu. or g/ cvs/ )

• Ant Build Tool (see ht t p: / / ant . apache. or g/ )

Those not current ly associated with the project may check out the code via anonymous CVS (they will not ,
however, be able to make changes to the repository). To check out the code anonymously, issue the following
commands:

cvs - d: pser ver : anonymous@cvs. sour cef or ge. net : / cvsr oot / ci t ep l ogi n
cvs - z3 - d: pser ver : anonymous@cvs. sour cef or ge. net : / cvsr oot / ci t ep co - P ci t ep- gl - ker nel

Those who are act ive 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 ÕUSERNAMEÕwith your own user name:

cvs - dUSERNAME@cvs. sf . net : / cvsr oot / ci t ep co ci t ep- gl - ker nel

To build the CITEP Kernel and the command line client (s) issue the following commands (for more info. on
available build targets see Sect ion 2.2):

cd ci t ep- gl - ker nel
ant di st

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

cd di st
. / new_commandl i necl i ent . sh

To run the old command line client (this is discouraged as it is most ly broken) issue the following commands:

cd di st
. / commandl i necl i ent . sh

2.2 Build Target s

The following build targets are speciÞed by the CITEP Kernel Ant build Þle:

init Create the required directories for the build.

compile Compile the sources into class Þles.

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

dist Populate the dist ribut ion directory. This will create the citep-gl-kernel.jar Þle as well as the shell
scripts that allow the command line clients to be started easily. Required libraries will be copied
over to the dist ribut ion directory, as well.

zip Zip up the dist ribut ion directory. This creates a binary zip Þle that is suitable for dist ribut ion
purposes for end users.

javadoc Create the CITEP javadocs. They will be placed in a ÕdocÕsubdirectory of the dist ribut ion
directory.

clean Delete the dist ribut ion directory and other created directories, including those containing the
compiled class Þles. Also delete any zip Þles created with the ÕzipÕbuild target .
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2.3 A PI for U I Programmers

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

As a general rule objects in CITEP are created with their Õmanagers.ÕFor example, an Account object
is created using the cr eat eAccount ( ) method in the AccountManager interface. After creat ion, an instance
of the object is returned. In the case of accounts, an instance of an object implement ing the Account IF
interface is returned. All such objects have a unique id, and instances of the objects may be retrieved from
their managers using the ÕÞndÕmethods and this unique id.

Important: As a general rule, changesmade to objects likeAccount IF implementat ionsarenot persisted
to the database immediately. Instead the ÕupdateÕmethods in their managers must be called to push these
changes to the database. This allows for a group of changes to be pushed out to the database in one group,
allowing Hibernate to use the same connect ion to the database for all the changes. An example of this
behavior is seen below:

Account I F account ;
Account Manager I F account Manager ;
Account Cat egor yI F cat egor y;
. . . .
account . addCat egor y( cat egor y) ;
account . set Name( Òmy new account nameÓ) ;
/ / At t hi s poi nt , t hese changes do not exi st on t he dat abase.

account Manager . updat eAccount ( account ) ;
/ / Now t he changes exi st s on t he dat abase.

For more informat ion about the API provided for UI programmers, please consult the CITEP JavaDocs.

2.4 H ibernat e and t he D at abase

CITEP uses a relat ional database backend in order to store all of its longterm data. However, CITEP
does not deal with this relat ional database direct ly, instead using the object / relat ional persistence service
Hibernate as the go-between for all communicat ions.

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 solut ions like MySQL and PostGreSQL.
Even in memory databases like Hypersonic SQL are supported. For the complete list of Hibernate supported
databases see ht t p: / / www. hi ber nat e. or g/ 80. ht ml .

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

2.4.1 Hibernate and Protected Methods

The implementat ions of the interfaces that specify the ent ity objects like Accounts, Users, Transact ions,
etc (see Sect ion 2.3 for more about these interfaces) are also the ent ity objects persisted by Hibernate.
However, the public methods speciÞed by these interfaces and used by UI programmers are not the same as
the methods used by Hibernate.

In the CITEP setup, the persistent propert ies of the ent ity objects are all prefaced by an h_. For
example, all objects have an id property named h_i d. Hibernate, using the Java Bean convent ions, looks for
the get H_i d( ) and set H_i d( ) methods to manipulate this property, and, in our case, these methods are all
designated as ÕprotectedÕ. Thus these methods are inaccessible to UI programmers. The interfaces for the
ent ity objects also specify a public method get I d( ) . The implementat ion of this method is exact ly 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 duplicat ion? CouldnÕt Hibernate just use the get I d( ) method?

Earlier versionsof CITEP did just that . Somemethods wereshared between Hibernateand the interfaces,
but not all of the implementat ions of the methods speciÞed by the public interfaces can simply return
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a variable. Many implementat ions have to issue more Hibernate commands in order to pass a properly
init ialized object up to the UI layer. The earlier versions simply separated the Hibernate and public interface
concerns for the methods that required this type of init ializat ion. However, this technique lead to confusion.
Then, only some methods and propert ies were prefaced by h_ and only some were designated as protected.
Also, changes in other parts of CITEP that required some new init ializat ion work to be done in the ent ity
objects (i.e. instead of just returning the value used by Hibernate) took much more t ime to implement . The
answer was to completely separate the ÕHibernate-methodsÕfrom the ÕUI-methodsÕspeciÞed by the interfaces.

While this separat ion 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 repit it ious
code in the ent ity 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

As discussed in Sect ion 2.3, all of the changesmade to an ent ity object (i.e. an Account IF) at the UI layer are
not persisted to the database unt il the update method in the corresponding manager is called on the object .
While this approach has a very natural implementat ion for simple propert ies like Strings and integers, it is
more di! cult to implement for associat ions between ent ity objects (i.e. an associat ion between Account IF
and and AccountCategoryIF). It is di! cult because the associat ion can be made only within the context of
an open Hibernate session. Thus, a command pat tern is used to create these associat ionsParanj [1].

Commandsarecreated and placed in a queue associated with the ent ity object . When the update method
is called on the ent ity object by the manager, any pending commandsareexecuted within the open Hibernate
session. In this way, orthogonality is preserved with the other methods in the ent ity, and performance is
improved since only one Hibernate session needs to be opened for all of the pending changes to an ent ity
object .

2.5 N ew Command Line I nt er face

The new command line interface serves several funct ions. First , it is meant to serve as an example of how
a user interface should ut ilize 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 UI developers. Finally, the command
line interfaceÕs extensibility allows it to serve as a debug tool for any new features implemented within the
CITEP kernel.

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

2.5.1 Extending the CLI

The CITEP CLI is designed to be as extensible as possible. Menu items and menus conform to the Selectable
interfacethat speciÞesa sel ect ( ) and get Ti t l e( ) method. Thesel ect ( ) method iscalled when and opt ion
is selected. The String returned from the get Ti t l e( ) method is used to set the name of the opt ion on the
containing menu.

The Menu class implements the Selectable interface and should be the super class for all menus. It is also
the super class for the default menu, the MainMenu class. The Menu class lists all Selectable objects that
havebeen associated with it using the addMenuOpt i on( ) method. It then asks the user to enter a choice from
a list of opt ions. This list is generated using the get Ti t l e( ) method of the associated Selectable objects.
The messagepresented to the user that asks for their choice isspeciÞed using the set LoopMessage( ) method.
If the user enters the escape string speciÞed by the set EscapeSt r i ng( ) 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.

The 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.

publ i c cl ass Mai nMenu ext ends Menu {
. . .

5



publ i c Mai nMenu( Cont r ol l er cont r ol l er ) {
. . .
t hi s. addMenuOpt i on( new Exampl eSubMenu( cont r ol l er ) ) ;
. . .

}
. . .

}
publ i c cl ass Exampl eSubMenu ext ends Menu {

publ i c Exampl eSubMenu( Cont r ol l er cont r ol l er ) {
super ( cont r ol l er ) ;
/ / t he St r i ng t hat must be ent er ed t o r et ur n t o t he pr evi ous menu:
t hi s. set EscapeSt r i ng( ÒqÓ) ;

/ / t he t i t l e t hat wi l l appear i n t he mai n menu:
t hi s. set Ti t l e( ÒMy Exampl e SubMenuÓ) ;

/ / t he message gi ven t o user t o make a choi ce:
t hi s. set LoopMessage( ÒEnt er t he number of your sel ect i on or q t o go t o pr evi ous menu: Ó) ;

t hi s. addMenuOpt i on( new Exampl eMenuChoi ce( cont r ol l er ) ) ;
}

}

publ i c cl ass Exampl eMenuChoi ce i mpl ement s Sel ect abl e {
pr i vat e Cont r ol l er cont r ol l er ;

publ i c Exampl eMenuChoi ce( Cont r ol l er cont r ol l er ) {
t hi s. cont r ol l er = cont r ol l er ;

}

publ i c voi d sel ect ( ) {
Syst em. out . pr i nt l n( ÒMy Exampl e Menu Choi ce Was Sel ect ed! Ó) ;

}

publ i c St r i ng get Ti t l e( ) {
r et ur n ÒMy Exampl e Menu Choi ceÓ;

}
}

3 N ext St eps

Coming soon.
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