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About this document

This document describes the Application Programming Interface (API) tonthee |M software
system. The intended audience is Java programmers who want to add programmingnexiensi
the applications configured withware | M.

1  Adding programming extensions to Aware IM

Aware M is a powerful software system that allows users to configure the fully furctiona

Internet enabled applications without involving any programming work in most cases. Thus

Aware IM can be used not only by professional developers but also by business professionals and
end users.

In certain cases, however, it may be necessary to add programming exten8iwasetdM in
order to implement the application functionality that is otherwise very difficuthpossible to
configure using the available configuration tools. This mostly applies to the taiowdatensive
functionality (for example, some mathematical algorithms) or interactitbnamnon-standard
hardware that is not supported Aware M out-of-the-box.

It is important to stress, though, that in order to support such functionality programmers do not
have to learn new technologies or understand at a very deep level the internafslr thieM
software. All that is required is the knowledge of the Java programming languagye (ot

languages will be supported in the future) and generic understanding how the extenisitins fit

the Aware M framework. In most cases programmers have to implement some standard
interface thaAware | M requires in order for the new extensions to plug in naturally into the
Aware M software. The programmer’s job is, therefore, to understand what different methods of
the interface mean and write the code that implements these methods.

Aware IM allows programmers to write extensions (plug-ins) in the following areasAsere
IM User Guide” for the explanation of these areas):

» Custom processes implemented by software components rather than by rules.

» Custom channels for intelligent business objects.

« Custom function libraries.

e Custom document types.

* Report calculation components (scriptlets) .

This document aims to describe in detail what is involved in adding extensions to eack of thes
areas. Before we start describing each area individually we will desoriEcmmon steps
required to add the extensions to any of the above areas.
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2  General guidelines

The following section describes the common steps required to add programming extensiens
Aware M software system. It is assumed that the reader is familiar with the bésic
programming in the Java programming language and the general steps involved in compiling
Java source code and packaging jar files.

» All extensions have to be written in the Java programming language (other langiiblges
supported in the future).

* As all extensions implement some standard Java interface exposecuisi M, the
CLASSPATHariable used when compiling the extensions must contain a reference to the
correct location of the Aware IM jar filegareim.jar ). For example, the command to
compile the code implementing the extension might look something like this:

javac —classpath c:\\AwarelM\lib\awareim.jar myextension.java

* The name of the Java package where the extension will reside is not mandated and is up to a
programmer.
* The resulting extensions may be packaged into one or several jar files. Thise f@ve to
be specified in th€ELASSPATHvhenAware IM is started (both thAware IM server and the
Configuration Tool). To include the jar file(s) in tt& ASSPATHollow the steps below (these
assume that all extensions are packaged into one jar file cajlextensions.jar ):
» If working under the Windows operating system modify the following files to add
myextensions.jar to the declaration of theLASSPATHariable:
- bin/setenv.bat
- bin/setenvClient.bat
» If working under Linux operating system modify the following files to add
myextensions.jar to the declaration of theLASSPATHariable:
- bin/setenv.sh
- bin/ClientStarter.sh

See also the “Aware IM Installation Guide”.

3 Adding custom processes

The following section describes how to write extensions implementing customgescesl
plug them intcAware | M.

To implement custom processes and add them to the configuration of your application follow the
steps below:

1. Write the code for the process, compile it and add it to the jar file with your custom
extensions. Make sure that the jar file is referenced iICHASSPATHsee section 2)

2. Add the process to your application configuration using the Configuration Tool (see
“Adding/Editing Processes” section in the “Aware IM User Guide”). When adding the
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process click the “Custom Software Component” radio button on the General tab of the
Process Property Editor and specify the fully qualified name of the class giameants the
component, for exampom.myextensions.MyProcessExtension

The rest of the section describes how to write the code implementing the custora (stees
above).

3.1 Writing code for the custom process component

When writing a process it is important to understand how processes fit into thecauchlite
framework ofAware IM. When a process is startBdiare |M creates thexecution context,

which contains the information about the environment in which the process is running. This
information contains the data about the user who started the process, the proogsdistartthe
information about the current database transaction as well as many other thingseclitiere
context is available to the process aslEhecutionContext interface. Because a process in
Aware IM runs in a “sandbox” there are certain limitations on what the process can do (see
guidelines later in this section).

A process communicates wilware | M through the call-back interface called
IExecutionEngine . This interface has a variety of methods that a process can use to change
attributes of objects, start other processes, call services of service p@ter

Sometimes a particular process calls a service, which takes a long tinfd. tim filis case the

call to the service may time out. If this happens the proceaspanded. This means thakware

IM moves the process into the “standby” mode — it is no longer active and is waiting foryhe repl
from the service provider. Whenever such reply arrives (the reply may arrivewwsadends,

hours, days or months or never arrive atAapre |M automaticallyresumes the process and the
process continues execution from where it left off.

The custom process component must implertfenaicess  interface, which has two main
methods -execute andresume . Theexecute method is called when the process is started
and theresume method is called when the process is resumed after having been suspended.
Both methods are described in detail later in the section.

The following guidelines should be used when writing a process:
* A process is not supposed to perform any operations with the database directly (such
as create, open or modify database tables, manage transactions etc) — tmscisréa&e
by theAware IM framework.
» A process generally should not take long to execute as it is running within a context of
a database transaction. If a process does take a long time to execute it should every now
and again send a special signal toAlare | M framework. Having received such a
signalAware IM would suspend the process, commit the current transaction and continue
the process execution (resume the process). This signal can be sent if the Iprowsss t
SuspendProcessException and sets itsesumelmmediately  flag to true, for
example:
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throw new SuspendProcessException (true).

Before doing so the process should obviously remember its current state so that it can
correctly resume itself in thesume method.

» If a process calls a method of tfi&ecutionEngine interface, which throws
ServerTimeOutException the process is supposed to catch this exception and
throw SuspendProcessException passing the original

ServerTimeOutException to theSuspendProcessException , for example:

try
{
engine.updateEntity (this, entity, null, null);

catch (ServerTimeOutException se)

{

throw new SuspendProcessException (se);

}

The methods of th#’rocess interface that the custom process components must implement
are described below:

3.1.1 execute (IExecutionEngine, Object [])

publ i ¢ Object execute (IExecutionEngine engine, Object [] parameters)
t hr ows SuspendProcessException, ExecutionException, AccessDeniedException;

This is the main method of the interface that is called when the process @ starte
Parameters:
engi ne — call back interface that allows the process to call servicRwafe M. See
IExecutionEngine interface.

par anet er s — array of the process parameters. This arraylls if process doesn’t

have any input declared in the configuration. Otherwise the array has as many nambers
there are input business objects in the declaration of the process. Each member of the
array is an instance ¢Entity  interface.

Returns: should always returnull

Throws:
SuspendProcessExcepti on - if one of the methods of the
IExecutionEngine threwSuspendProcessException or if the process wants
to commit the current transaction.

Executi onException - if something is wrong

AccessDeni edExcepti on — should not be thrown by the process component
directly

Copyright © 2002-2010 Awaresoft Pty Ltd Page 8 of 8



Aware IM 4.9 Programmer’s Reference

3.1.2 resume (IExecutionEngine, Object [])

publ i ¢ Object resume (IExecutionEngine engine, Object reply)
t hr ows SuspendProcessException, ExecutionException, AccessDeniedException;

This method is called by theware IM framework when the process receives the reply from the
service provider and gets resumed.

Parameters:
engi ne — the call back interface that allows the process to call servidesan€ | M.
SeelExecutionEngine interface.

reply —reply received from the service provider. This is the instance of the
INotification object. The attributes of this notification can be used to check the
specific values of the reply. For example, if a remote service of a service proeisde
called, the reply notification would have the attributes as defined by the service
declaration exposed by the provider. If a process was resumed immediatetg after i
suspension in order to commit the current transaction, the ramiy is.

Returns: should always returnull

Throws:
SuspendProcessExcept i on if one of the methods of tHExecutionEngine
threw SuspendProcessException or if a process wants to commit the current
transaction.

Executi onExcepti on if something is wrong

AccessDeni edExcept i on shouldn’t be thrown by the process component directly

3.1.3 cancel ()

publ i ¢ boolean cancel ();

This method is called by theware IM framework when the operator sends the request to cancel
the process.

Parameters:. none

Returns. the method should retutrue if it allows the system to cancel the process. In this
case it should set an internal flag indicating that the process has been canbelkzdcite
andresume methods should periodically check this flag and if its valdeies abort the
execution of the process (see section 3.1.4). If a process is in a state that does not allow
canceling, the method should retdiaise
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3.1.4 Examples of custom process components

The following example shows the code for the simple process component that changes the
attribute of the process input.

publ i c cl ass SimpleProcess i npl enent s IProcess
{
publ i ¢ SimpleProcess()
{
}
/**
* com.bas.basserver.executionengine.lProcess#cancel()
*/
publ i ¢ bool ean cancel()
{
return true;
}
/**
*
com.bas.basserver.executionengine.lProcess#execute( com.bas.basserver.exe
cutionengine.lExecutionEngine, java.lang.Objectl])
*/
publ i ¢ Object execute (IExecutionEngine engine, Object[] parameters)

t hr ows SuspendProcessException, ExecutionException,
AccessDeniedException

{
/I one entity is declared as process input
i f (parameters == nul | || parameters.length =1 ||
! (parameters [0] i nst anceof IEntity))
{
return null;
}

/I get the parameter
IEntity entity = (IEntity) parameters [0];
Object oldValue = null;

try
{
/I change “attrName” attribute to “attrValue” in memory
oldValue = entity.getAttributeValue (“attrName”) ;
entity.setAttributeValue (“attrName”, "attrValue" );

cat ch (Exception e)

{}
try
[/l update entity in persistence
engine.updateEntity ( t hi s, entity,
new String [] {“attrName™},
new Object [] {oldValue});
}
cat ch (ServerTimeOutException ste)
{

t hr ow new SuspendProcessException (ste);
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}
return null;
}
/**
*
com.bas.basserver.executionengine.lProcess#resume(c om.bas.basserver.exec
utionengine.lExecutionEngine, java.lang.Object)
*/
publ i ¢ Object resume (IExecutionEngine engine, Object rep ly)
t hr ows SuspendProcessException, ExecutionException,
AccessDeniedException
{
return null;
}

The next example shows the code of the process that performs some lengthyaalanthti
throwsSuspendProcessException every now and again:

public class LongProcess i npl enents IProcess

{

private bool ean m_cancelled = fal se;
private | ong m_count;

publ i ¢ LongProcess()

{
}
[** IProcess#cancel 0O *
publ i ¢ bool ean cancel ()
{
/I set m_cancelled flag. This flag will be checked by execute //
and resume methods
synchroni zed ( this)
{
m_cancelled = true;
}
return true;
}
/**
* IProcess#execute(IExecutionEngine, Object [])
*/
publ i ¢ Object execute (IExecutionEngine engine, Object [] parameters)
t hr ows SuspendProcessException, ExecutionException
{
m_count = 0;
execute (engine);
return null;
}

privat e voi d execute (IExecutionEngine engine)
t hr ows SuspendProcessException
{

try
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/I get the context in which the process is runni ng
IExecutionContext myContext =
engine.getExecutionContext( t hi s);

while ( true)
{
Thread.sleep (500);
/I finish after 400 iterations
i f (m_count++ >= 400)
br eak;

/I every 4 iterations update our progress
i f (m_count % 4 ==0)
{

i nt progress = myContext.getProgress ();
i f (progress < 100)
myContext.setProgress (progress + 1);

}

/I check if we have been cancelled
synchroni zed ( this)
{

i f (m_cancelled)
br eak;

}

/I every 120 iterations suspend ourselves so th at
I transaction can be committed (though this is
Il only for illustrational purposes as we are not / /
doing any transactional operations here such as //
changing values of attributes etc)
i f (m_count% 120 ==0)

t hr ow new SuspendProcessException ( true);
/I we will be called soon — see resume

}

cat ch (InterruptedException ie)

{}
}

/**
* IProcess#resume(lExecutionEngine, Object)
*/
publ i ¢ Object resume (IExecutionEngine engine, Object rep ly)
t hr ows SuspendProcessException, ExecutionException
{

/I this is called every 120 iterations
execute (engine);
return null;
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3.1.5 IExecutionEngine interface

The reference to this interface is passed t@eeute andresume methods. A process can
use the methods of this interface to communicate witihthee |M system. The interface has
the methods listed below. Note that most methods throw the following exceptions:

ServerTimeOutException — thrown if there was a call of the service exposed by a remote
service provider, which timed out.

ExecutionException — thrown if there was a run-time error. All changes are discarded.

AccessDeniedException — thrown if there was violation of the access level. All changes
are discarded.

The first parameter of each method is the process that called the method. Whgnrezthiods

of IExecutionEngine interface the process component should always pass a reference to
“this” as the first parameter to the method call. This parameter is omittadlie description
below.

1. get Executi onContext (| Process)

publ i ¢ IExecutionContext getExecutionContext (IProcess pr ocess)

This method provides thexecution contexin which the process is running.

Parameters:
process —the process whose execution context is required

Returns: the execution context in which the process is running as an instance of the
IExecutionContext interface.

2. createEntity (IProcess, String)

publ i c IEntity createEntity (IProcess parent, String enti tyName)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method creates new instance of the specified business object. If thereratesany
associated with the business object they are executed.

Parameters:
ent i t yName — the name of the business object to create

Returns. the created instance of the business object. The attributes are initializedevit
values set by the initialization rules (if any), otherwise the initial valresu
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3. createEntityFronilenpl ate (I Process, |EntityTenpl ate,
ChangedRef erence [])

publ i c IEntity createEntityFromTemplate (IProcess parent, IEntityTemplate
template, ChangedReference []
changedRefs)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method creates the new instance of the specified business object from fiedseeacplate,
which can be pre-initialized with some values. If there are any rules asdwititehe business
object they are executed.

Parameters:
t enpl at e — an instance of tH&ntityTemplate interface. The blank instance of

the template can be obtained calling the static method
DomainFactory.createEntityTemplate(IEntityDefinition)

wherelEntityDefinition is the definition of the entity being created. This
definition can be obtained froifomainVersion , which in turn can be obtained from
the execution context of the process (see API oDiirainFactory

IEntityDefinition andlIDomainVersion interfaces provided in the JavaDoc).

changedRef s — should be null

Returns. the created instance of the business object. The attributes are initializedevit
values supplied in the provided template and set by the initialization rules (if any). The
initialization rules will overwrite any values set in the original template

4. updateEntity (lIProcess, IEntity, String [], Object [],
ChangedRef erence [])

publ i ¢ void updateEntity (IProcess parent, IEntity entity , String []
changedAttributes, Object [] oldValues,
ChangedReference [] changedRefs)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method updates the instance of the business object in the database. If thereubge any r
associated with the business object they are executed.

Parameters:
ent ity —aninstance of the business object to write to the database

changedAt tri but es —an array of the attribute names of the business object that have
been changed(ll if unknown).

ol dval ues — an array of the old values of the changed attribute ( if unknown).
Must be of the same size as tangedAttributes parameter
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changedRef s — should be null

5. deleteEntities (lIProcess, EntityldAndNane [])

publ i c void deleteEntities (IProcess parent, EntityldAndN ame [] entities)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method deletes the specified instances of the business objects. If theferanees to the
deleted instances anywhere in the database, these references are deketetf Hevdeleted
instance is a parent of some other object, the child object is deleted as well.

Parameters:
entiti es —the names and ID’s of the instances to be deleted.

6. getEntity (lIProcess, String, Long)

publ i c IEntity getEntity (IProcess parent, String entityN ame, Long id)
t hr ows AccessDeniedException, ExecutionException;

This method retrieves the specified instance of the specified business object.

Note: any large binary attributes (of tBaary , Document andPicture types) are not
retrieved by this method — the value of the corresponding attributes wiililbe. To retrieve the
values of the binary attributes use getBinaryData  method. TheetEntity method also
retrieves only single references of the object. To retrieve all referehttes object, use
getAllReferences method.

Parameters:
ent i t yName — the name of the business object to retrieve

I d —the unique id of the instance to retrieve (the unique id is assigned to the instance
automatically by the system when the instance is created)

Returns: the retrieved instance of the business objeaudir if the instance was not found.

7. getEntities (lIProcess, EntityldAndNane [])

publ i c IEntity [] getEntities (IProcess parent, EntityldA ndName []
entities)
t hr ows AccessDeniedException, ExecutionException;

This method retrieves the specified instances of the specified business objects.
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Note: any large binary attributes (of tBaary , Document andPicture types) are not
retrieved by this method — the value of the corresponding attributes wiililbe. To retrieve the
values of binary attributes use thpetBinaryData  method. . ThgetEntities method
also retrieves only single references of the object. To retrieve allmeésref the object, use
getAllReferences method.

Parameters:
entiti es —the names and unique id’s of the business object instances to retrieve

Returns: the retrieved instances of the business objeatsilbr if the instances were not found.

8. getBinaryData (I Process, String, Long, String)

publ i ¢ byte [] getBinaryData (IProcess parent, String ent ityName, Long id,
String attributeName)
t hr ows AccessDeniedException, ExecutionException;

This method retrieves the value of the specified binary attribute of the spea#fiadde of the
business object. Normally if an instance of a business object is retrievedjestimgjity  or
getEntities methods the values of attributes of Bieary , Document or Picture types
are not retrieved. The above method will retrieve the binary value of the specifiaateatt

Parameters:
ent i t yName — the name of the business object to retrieve

I d —the unique id of the instance to retrieve (the unique id is assigned to the instance
automatically by the system when the instance is created)

at tri but eName — the name of the attribute the value of which is retrieved (must be of
the binary type). For attributes of tbecument andPicture types the attribute name
must be specified using the “dot” notation as attributes of these types are complex
attributes consisting of the file name and file data. The file data part ofibetatis

binary:

attributeName.DOCDATA

whereattributeName is the name of the attribute of tbecument or Picture

type. The returned bytes are the bytes of the document or image.

Returns: the bytes representing the document, image or binary data for the attribute.

9. setBinaryData (I Process, String, Long, String, byte[])

publ i c void setBinaryData (IProcess parent, String entity Name, Long id,
String attributeName, byte[] data)
t hr ows AccessDeniedException, ExecutionException;
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This method sets the data of the specified binary attribute of the specified enstaéine business
object. This method allows clearing binary attribute (if “data” is null). Ndgmabinary data is
provided as part of the entity null is interpreted as "no change" for binary data anorénesf
impossible to clear binary data as part of entity update. This method allows doing that.

Parameters:
ent i t yName — the name of the business object to set the data of

I d —the unique id of the instance to set the data of (the unique id is assigned to the
instance automatically by the system when the instance is created)

at tri but eNane — the name of the attribute the value of which is set (must be of the
binary type). For attributes of tlicument andPicture types the attribute name
must be specified using the “dot” notation as attributes of these types are complex
attributes consisting of the file name and file data. The file data part ofibetatis
binary:

attributeName.DOCDATA

whereattributeName is the name of the attribute of tBecument or Picture

type. The returned bytes are the bytes of the document or image.

dat a — the data to set. If “null” the binary data of the attribute is cleard.

10. getAll References (| Process, IEntity, String)

publ i c IEntity [] getAllReferences (IProcess parent, IEnt ity refOwner,
String refOwnerAttr)
t hr ows AccessDeniedException, ExecutionException;

This method retrieves all references of the specified instance of the busireessafbjenced by
the specified attribute of the reference type. The megetdeferences  of thelEntity

interface also returns the references of the business object, so it is posgtileve the object

by callinggetEntity  and then caljetReferences = method. However, calling the
getEntity  orgetEntities methods will only retrieve single references and will not
retrieve multiple references. ThetAllReferences method, on the other hand, guarantees
that all references of the business object referenced through the specifieitieadire retrieved.

Parameters:
ref Omer — the instance of the business object the references of which are retrieved

ref Omer At t r —the name of the attribute of the business object () the references of
which are retrieved (must be of the reference type)

Returns. the instances of the business objects referenced through the specified attribute or
null  if no instances are referenced through the specified attribute.
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11. get(ObjectReferences (I Process, IEntity, String)

publ i ¢ Vector getObjectReferences (IProcess parent, IEnti ty refOwner,
String refOwnerAttr)
t hr ows AccessDeniedException, ExecutionException;

This method is very similar to tlgetAllReferences method. However, it returns
references as a collection©bjectReference  objects rather thakEntity  objects.
ObjectReference is a structure containing an object name l@ndIif only names antD ’s
of the references are required calling this method is much more efficient tlag ca
getAllReferences , Which retrieves the values of all attributes.

Parameters:
ref Owmer — the instance of the business object the references of which are retrieved

ref Owmer At t r —the name of the attribute of the business object the references of
which are retrieved (must be of the reference type)

Returns: the names and ID’s of business objects referenced through the specified attrédbute as
vector of theObjectReference objects onull if no instances are referenced through the
specified attribute.

12. addReferences (lProcess, String, Long, String,
Entityl dAndNane [])

publ i ¢ void addReferences (IProcess parent, String refOwn erName, Long
refOwnerld, String refOwnerAttr,
EntityldAndName [] refsT oAdd)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method adds the specified references to the specified instance of the busents$iude
are two ways references can be added to a business object. The instance of thendigect ca
obtained using the call to tlygetEntity  or getEntities methods and then references can
be set using theetReferences = method of theéEntity  interface. However, the
setReferences  method requires thatl references are set into the business object and
therefore all the existing references must be obtained before adding the new aiss.of hi
course, very inefficient. TheaddReferences method does not require that the existing
references of the business object are retrieved and allows adding the spdeifeettes to the
existing ones.

Parameters:
ref Omer Nanme — the instance of the business object that references are added to

ref Owmer At t r —the name of the attribute of the business object the references of
which are being modified (must be of the reference type)
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ref Owner | d —the unique ID of the instance of the business object that the references
are added to

ref sToAdd — the references to be added as an array of business object names and ID’s

13. del eteReferences (I Process, String, Long, String,
Entityl dAndNane [])

publ i ¢ void deleteReferences (IProcess parent, String ref OwnerName, Long
refOwnerld, String refOwnerAttr,
EntityldAndName [] re fsToDelete)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

The method is similar to treddReferences  method. However, it deletes the specified
references rather than adds them.

Parameters:
ref Owmner Nanme — the instance of the business object that references are deleted from

ref Omer At t r —the name of the attribute of the business object the references of
which are being deleted (must be of the reference type).

ref Owner | d —the unique ID of the instance of the business object that references are
deleted from

ref sToDel et e — the references to be deleted as an array of business object names and
ID’s. If null  all existing references of the business object’s instance are deleted.

14. createNotification (|IProcess, String)

publ i ¢ INotification createNotification (IProcess parent, String
notificationName)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method creates the specified notification. If there are any rules asdauth the creation
of the notification they are executed.

Parameters:
noti ficati onNanme —the name of the notification to create (the notification with this
name must be configured in the business space version)

Returns: the instance of the created notification

15. executeChil dProcess (| Process, String, |Entity [],

Bool ean)
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publ i c IProcess executeChildProcess (IProcess parent, Str ing processName,
IEntity [] parameters,
Boolean asynchronous)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method starts the specified process as a child of the current process. b attews
custom process components to start other processes.

Parameters:
processNane — the name of the process to start (the business space version must have
the process with this name configured)

par anet er s — the instances of the business objects representing the process input if it
is declared or null if the process has no input

asynchronous —iftrue the new process is started in a separate thread.
Returns. the reference to the child process component.
16. executeEntityService (|IProcess, String,

Entityldentifier, |Entity [],
String, Bool ean)

publ i ¢ INotification executeEntityService (IProcess paren t,
String serviceName,
Entityldentifier provider,
IEntity [] parameters,
String channelTypeName,
Boolean asynchronous)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

This method calls the specified service of the specified service provider.

Parameters:
servi ceNanme — the name of the service to call (the service provider must expose the
service)

provi der —the name and unique ID of the intelligent business object which provides
the service

par anet er s — the instances of the business objects representing the service input if it is
required or null if the service requires no input

channel TypeNane — the name of the channel through which the service is requested.
If null the service is requested through the default channel of the provider.

asynchronous —iftrue the service is called in a separate thread.
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Returns: the notification appropriate to the reply type of the called service if the sealice
was successful.

17. sendNotification (lIProcess, IEntity, INotification,
String)

publ i ¢ void sendNotification (IProcess parent, IEntity re cipient,
INotification notification,
String channelTypeName)
t hr ows ServerTimeOutException, AccessDeniedException, Exe cutionException;

Send the specified notification to the specified recipient.

Parameters:
reci pi ent —the instance of the intelligent business object which receives the
notification

not i ficati on —the instance of the notification to send to the recipient. This can be
obtained by calling thereateNotification method.

channel TypeNane — the name of the channel supported by the recipient through
which the notification is sent. Hfull the notification is sent through the default channel
of the recipient.

18. executeNanmedQuery (I Process, String, |Integer, |nteger)

publ i ¢ QueryResult executeNamedQuery (IProcess parent, St ring queryName,
Integer startRange, Integer span)
t hr ows AccessDeniedException, ExecutionException;

This method runs the query with the specified name and returns the instances of the business
objects matching the conditions of the query. The query with this name must be configured in the
business space version. The method may return only a subset of found instances as defined by the
startRange andspan parameters.

Parameters:
guer yNane — the name of the query to run

st art Range — the number identifying the start of the range of the business object
instances returned by the query (starting with 1). If all instances are to e detioiis
parameter must baull

span — the number of instances of the business objects to return. If all instances are to be
returned this parameter mustrngl
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Returns. the instances of the business objects that match the query conditions. These instances
are wrapped in thQueryResult  object, which also has the total number of instances in the
system matching the query conditions. Note that this number can be greater than theohumber
business object instances returned by the method as the method may return only a subset of
instances matching the conditionsgt&rtRange andspan are specified).

19. executeQuery (| Process, Query, Integer, |nteger)

publ i ¢ QueryResult executeQuery (IProcess parent, Query q uery,
Integer startRange, Integer span)
t hr ows AccessDeniedException, ExecutionException;

This method is very similar to tlexecuteNamedQuery method except that it runs the
provided query instead of the configured query. The provided query does not have to exist in the
business space version and may be created by the calling process.

Parameters:
guery —the query to run

st ar t Range — the number identifying the start of the range of the business object
instances returned by the query (starting with 1). If all instances are to lreedetioiis
parameter must baull

span — the number of instances of the business objects to return. If all instances are to be
returned this parameter mustodl

Returns. the instances of the business objects that match the query conditions. These instances
are wrapped in thQueryResult  object, which also has the total number of instances in the
system matching the query conditions. Note that this number can be greater than theohumber
business object instances returned by the method as the method may return only a subset of
instances matching the conditionsgt&rtRange andspan are specified).

20. inportData (lIProcess, String, String, |nteger, Bool ean)

publ i ¢ Collection importData (IProcess parent, String ent ityName,
String importFileName, Integer batchSize,
Boolean validate)
t hr ows AccessDeniedException, ExecutionException;

This method imports the instances of the specified business object into the sgstdirefr
specified file (see also “Export and Import” section in the “Aware IM Used&i

Parameters:
ent i t yName — the name of the business object the instances of which are imported
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I mpor t Fi | eNarne — the full path to the file being imported

bat chSi ze — the number that specifies how many records are imported into the system
before a transaction is committed. The system imports records in batches. Chatetthe

is complete the transaction is committed. If something goes wrong with the impwogt of
subsequent batches so that the import process is aborted, those records that have been
already committed are not affected. The higher the number the faster the pgpoéssi
records, however it is also more likely that the whole process fails withoutgaity

records.

val I dat e —if the value of this parametertrsie any rules associated with the

business object being imported are executed. Consequently if there are any readrds whi
trigger the error action (see “Aware IM Rule Language Reference”giteeignored and

the corresponding business object is not created or modified. Setting thistflag to

slows down the import process considerably, but on the other hand it guarantees that only
valid instances of the business object are imported

Returns. the created or modified instances of the business object as a colledtorityf
objects ifvalidate  flag istrue . If validate flag isfalse null is returned.

21. inportRel ationships (lIProcess, String, String, |nteger)

publ i ¢ void importRelationships (IProcess parent, String entityName,
String importFileName, Integer batchSize)
t hr ows AccessDeniedException, ExecutionException;

This method imports the relationships of the specified business object into the fsgsateime
specified file (see also “Export and Import Relationships” section in the ‘&iMatser
Guide”).

Parameters:
ent i t yName — the name of the business object the relationships of which are imported

I mpor t Fi | eNane — the full path to the file being imported

bat chSi ze — the number that specifies how many records are imported into the system
before a transaction is committed. The system imports records in batches.

Once the batch is complete the transaction is committed. If something goes witong wi

the import of the subsequent batches so that the import process is aborted, those records
that have been already committed are not affected. The higher the number thkedaster t
processing of records, however it is also more likely that the whole processitiailatw

writing any records.

22. exportEntities (IProcess, IEntity [], String,
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Export Opti ons)

publ i ¢ void exportEntities (IProcess parent, IEntity [] e ntsToExport,
String exportFileName, ExportOptions options)
t hr ows AccessDeniedException, ExecutionException;

This method exports the specified instances of the specified business object ipacitedsfile
(see also “Export and Import” section in the “Aware IM User Guide”).

Parameters:
ent sToExport — the instances of the business objects to be exported

export Fi | eNane — the full path to the file to export to

opt i ons —the export options (whether to export ID’s, relationships, binary attributes
etc).

3.1.6 IExecutionContext interface

There are quite a number of methods exposed by this interface. Most of the methods are of
interest to the system only. The following section only describes those methods tiedé\aant
to custom process components.

1. getProgress ()

publ i ¢ int getProgress ()

Parameters. none
Returns: the number identifying the current progress of the process in percents.

2. setProgress (int)

publ i ¢ void setProgress (int progress)

This method can be used to set the progress of the custom process component. The system will
use this number when the operator inquires about the progress of the process.

Parameters:
progress - the number identifying the current progress of the process in percents.

3. getStartupTine ()

publ i ¢ Date getStartupTime ()

Parameters: none
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Returns: the date and time when the process was startiegd@asitil. Date object.

4. get Suspensi onTi ne ()

publ i ¢ Date getSuspensionTime ()

Parameters. none
Returns: the date and time when the process was last suspenged.asil. Date
object omull if the process was never suspended.

5. get Donmai nVer si on ()

publ i ¢ IDomainVersion getDomainVersion ()

Parameters. none
Returns: the current business space version.

6. get AccesslLevel ()

publ i ¢ AccessLevel getAccessLevel ()

Parameters. none
Returns: the access level of the user that started the process.

7. get Logi nNane ()

publ i ¢ String getLoginName ()

Parameters. none
Returns: the login name of the user that started the process.

8. get Ti neout ()

publ i ¢ long getTimeout ()

Parameters. none
Returns: the number of milliseconds that the system will wait before timing out the process
when it is suspended. If the value is —1 the process never times out (this is the defgult value

9. setTi neout (Il ong)

publ i ¢ void setTimeout (long timeout)
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Set the number of milliseconds that the system will wait before timing out thesgribat is
suspended.

Parameters:
t i meout — the timeout value in milliseconds. If the value is —1 the process never times
out.

3.1.7 IEntity interface

IEntity  interface extendObject interfacelObject interface is the parent to both
IEntity  andINotification . It exposes the following methods:

1. get Nane ()

publ i ¢ String getName ()

Parameters. none

Returns: the name of the business object or notification as configured in the business space
version.
2. getld ()

publ i ¢ long getid ()

Parameters: none

Returns: the unique id of the business object instance (always —1 for notifications). The
unique id is automatically assigned to the business object instance by the systetinewvhe
instance is created.

3. getAttri buteValue (String)

publ i ¢ Object getAttributeValue (String attributeName)
throws InvalidParameterException

This method returns the value of the specified attribute. Note: the attribute mustanot be
reference. Use thgetReferences  method to retrieve references.

Parameters:
attributeName  — the name of the attribute of the business object or notification the
value of which is returned

Returns: the value of the attribute &bject . The type of the object corresponds to the type of
the attribute. See the Appendix A that provides the mapping between attribute typesaand Ja

types.
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Throws: InvalidParameterException if the specified attribute name does not exist in
the business object or notification

4. set AttributeValue (String, Object)

publ i ¢ void setAttributeValue (String attributeName, Obje ct value)
throws InvalidParameterException

This method sets the value of the specified attribute.
Note: the attribute must not be a reference. Usedtieeferences method to set references.

Parameters:
at tri but eName — the name of the attribute of the business object or notification the
value of which is set

val ue - the value of the attribute to set@bject . The type of the object corresponds
to the type of the attribute. See Appendix A that provides the mapping between attribute
types and Java types.

Throws: InvalidParameterException if the specified attribute name does not exist in
the business object or notification

5. deepCopy ()

publ i c 10Object deepCopy ();
This method takes a “deep” copy of “this” object.

Parameters. none
Returns: copied business object or notification

6. get References (String)

publ i ¢ ObjectReference [] getReferences (String attribute Name)
throws InvalidParameterException

This method retrieves references of the business object or notification. If thesbudect was
obtained in the first place by the calls to geEntity or getEntities methods of the
IExecutionEngine interface theyetReferences method will always returnull  for
multiple references (it will always return the only existing referehitee attribute is a single
reference). Use thgetAllReferences method in théExecutionEngine interface to
obtain all multiple references of the business object.

Parameters:
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at tri but eNanme — the name of the attribute of the business object or notification the
references of which are returned (must be of the reference type)

Returns. the references d3bjectReference objects onull if no objects are referenced
by the specified attribute.

Throws: InvalidParameterException if the specified attribute name does not exist in
the business object or notification or it is not a reference.

7. setReferences (String, ObjectReference [])

publ i c void setReferences (String attributeName, ObjectRe ference [] refs)
throws InvalidParameterException

This method sets references of the business object or notification. Note that if the
updateEntity method of théExecutionEngine interface is used to update the business
object in the database after setting its references the system w#l aejeexisting references of
the business object and add whatever references are setseyRbBéerences  method. If,
however, thesetReferences  method sets the valueall and then theupdateEntity

method is called, theull value is interpreted by the system as “no change” so no existing
references are deleted. To clear existing references udel#éteReferences method in the
IExecutionEngine interface.

Parameters:
at tri but eNane — the name of the attribute of the business object or notification the
references of which are being set (must be of the reference type)

ref s - the references being set.

Throws: InvalidParameterException if the specified attribute name does not exist in
the business object or notification or it is not a reference.

There are a number of methods that are specific ttEtitdy ~ interface as opposed to the
IObject interface, however, these are mostly used by the system are not relevant to custom
process extensions.

3.1.8 IEntityTemplate interface

IEntityTemplate represents the instance of the business object before it has been added to
the database. As such it does not have the unique ID and some other attributes assigned to the
instance of the business object automatically by the system. The main usagentdrflaise is to

set initial values of an instance when usingdieateEntityFromTemplate method in the
IExecutionEngine interface.
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The interface exposegtName, getAttributeValue , SetAttributeValue :
getReferences andsetReferences  methods. Their signatures and purpose is identical to
the corresponding methods in tiEtity  interface.

3.1.9 INotification interface

The INotification interface extends tH®bject interface and therefore shares most
methods with théEntity  interface. Some specific methods are described below (these
methods are not relevant to process extensions, however, they may be helpful when writing
custom channels — see section 4.1)

1. get ServiceStatus ()

publ i ¢ int getServiceStatus ()

This method returns the status of service request. Valid values are:
SERVICE_STATUS_SUCCESS;
SERVICE_STATUS_WAITING;
SERVICE_STATUS_FAILURE;

Parameters: none
Returns: an integer indicating the service status.

2. get Message ()

publ i ¢ String getMessage ()

Parameters: none
Returns: any message associated with the notification (for example, the error médbag
service request failed) oull if no message is associated with the notification.

4  Adding custom channels

Communication between external entities, such as other software systemsiavaidndevices

(which are modeled iAware IM as intelligent business objects) ahdare IM is performed
throughchannels. A channel represents a media through which messages are sent between
external systems and hardware devices (collectively called here amaarties”) andware

IM. A channel is responsible for converting messages into the format that can be understood by
the Aware | M software on one end and the external party on the other end. There can be one-way
or two-way channels. In a one-way channel messages are only sent in one directioAwdrem

IM to the external party or from the external partivaare [M. In a two-way channel messages

are sent in both directions.

FromAware IM point of view there are only two types of messagss vice requests and
notifications. Service request is a request for execution of a particular service. The lgaetyna
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being an intelligent business object may expose a number of services that can hedégues
Aware IM. Similarly the current business space versioAware |M may expose a number of
services that can be requested by the external party. The service requestqrenby particular
reply to the service as declared in the definition of the service.

A notification, on the other hand, represents just a piece of information that is sentdiethal e
party or toAware M (the business space versiorAware |M may contain rules which define
how different notifications are handled). It is up to a receiver of the notification icledsaw it
will react to this information or whether it will react at all. Generallyemy to the notification
is expected from the receiver.

A channel therefore must translate the service request or notification mésstig sent by
Aware IM to the external party into whatever format the external party understandsirigimil
channel has to translate a message sent by the external party into the sgoésear
notification message that can be understooAvegre | M.

Note that if an external party is sending service reque#waoe |M it must first log intcAware

IM as a particular user (an intelligent business object representing the lgpaetynenust be a
member of th&ystemUsers business object group), otherwise the service request will be sent
on behalf of a “guest” user. Sending notification&weare | M, on the other hand, does not

require logging in.

There are a number of predefined channelsAhare |M comes with, such as tliemail

channel, th&OAPchannel and others (see the “Defining Intelligent Business Objects” section in
the “Aware IM User Guide”). If your application connects to external softwesterss or

hardware using protocols that are not supportefivigre | M out-of-the-box, you are likely to

need to write your own custom channel that will connect povare |M system with the

required software system or a hardware device.

The following section describes what is involved in adding a new custom chadwvertel M.

To add a new custom channelAware | M follow the steps below:

1. Write the code for the component that will handle communication bet#wea® |M and
your software system or a hardware device (see section 4.1 for details)

2. Write the code for the component that describes the capabilities of the new charmel — thi
component must implement thehannelType interface (see section 4.1.2 for details).

3. If your channel has properties that need to be controlled via the user interface in the
Configuration Tool, write the code for the component that implements this user iatEdéac
section 4.3 for details).

4. Compile the source code of your components and package them in a jar file(s). Make sure
that the jar file is referenced in tl ASSPATHSsee section 2)

5. Add the definition of the new channel to B&SServer.props file located in theBIN
directory of yourAware IM installation. You have to add a line that provides the fully
gualified name of the component that you wrote in step 2. The name of the property must
start with theChannelType prefix and the value is the fully qualified name of the
component. For example:
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ChannelTypeMail=com.bas.basserver.channels.EmailCha nnelType

6. If you are working with the “Lite” version of the Configuration Tool (which works without
the Aware | M server) add the same line to thEConfig.props file located in thaBIN
directory of theAware I M installation — you have to make sure though that your jar file is
available not only to the Lite version of the Configuration Tool but té\tkare |M server
that hosts your application as well (see “Aware IM Installation Guide” foilgleta

If everything has been done correctly the name of the new channel must appear in the list of
channels available for intelligent business objects in the Intelligence tabRudishmess Object
Property Editor (see “Defining Intelligent Business Objects” section if¥vare IM User

Guide”)

4.1 Implementing channel's Source and Sink

The first step that is required to add a custom chaneléoe | M is to write the component(s)
that handle communication betwegware IM and the external software system or hardware
device. In order to write the code for such components it is important to understand the
architectural framework th#&ware IM uses to communicate with an external software system or
device (“external party”).

Aware M incorporates thepenadaptor [ framework written by Dresdner Kleinwort
Wasserstein to handle communication with external parties. This framewaikcsbgie process
of sending messages between systems. The source of the message isthinséracimponent
calledSource and the destination of the message is abstracted in the componenficélldtius
messages are generated by Source and travel to the corresponding Sink.

If communication with the external party requires that messages be sertviel M to the
external party the specific Sink needs to be implemewtedre IM framework will
automatically provide the corresponding Source). If communication requires thagesbe
sent from the external party &ware | M the specific Source needs to be implementedh(e
IM framework will automatically provide the corresponding Sink).

Messages that float betweAware |M and external party represent array®ataObject’'s
DataObject s the class that allows defining any number of attributes of different types and
provides generic access to them - very much likeEhaéty  interface (in factEntity isa
wrapper aroun@ataObject ). DataObject exposes thgetAttributeValue and
setAttributeValue methods that allow access to the values of its attributes.

Aware IM senddDataObject’'s  of some specific structure to the external party and it expects
DataObject’'s  of this structure from the external party. As explained in the previous section
this structure implies that there are only two forms of requests that can betaesndevare

IM and the external party — service requests and notifications.

Aware | M provides two utility classedlessageBuilder andMessagelnterpreter that
allow a programmer to easily create or read messages representiog sajuests and
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notifications without knowing too many details about the underlying structures of
DataObject’s and its attributes.

To summarize a programmer has to do the following:

1

2

. When writing a Sink the service request or notification fAamare IM has to be translated
into the protocol of the external party and sent to this party.

. When writing a Source the message in the external party’s format has tesksechinto the
standard service request or notification and seAtare | M.

The details of this process are described in the sections below.

4.1.1 Writing a Sink

To write a custom Sink follow the steps below:

1.
2.

Inherit the Sink from thAbstractSimpleSink class.

If necessary overridait method to provide the Sink-specific initialization (if there’s any)

— this method is called once when the Sink is initialized. The Sink-specific propestiés

have been entered by the user in the Configuration Tool (see also section 4.3)

You must override the following method to provide your own handling of messages sent from
Aware | M:

public void processMessage (Message msg) throws PipelineException;

You can translate messages frAware |M using the following techniques:

a) getthe array ddataObject’'s  from the message:
DataObiject [] dobs = msg.peekDataObjects ();

b) useMessagelnterpreter class to interpret the message (see also 4.1.3):
Messagelnterpreter mi = new Messagelnterpreter (dob s);
INotification notif = mi.getNotification (); or
String serviceName = mi.getServiceName ();

As an example you can see the code snippet below that implements the Sink that sends outgoing
e-mails fromAware | M. Note that this code is for illustration purposes only and certain details
such as e-mail construction and sending and error handling are omitted.

publ i c cl ass EmailSink ext ends AbstractSimpleSink

{

pri vat e String m_mailHost = nul | ;

privat e Session m_session = nul | ;

pri vat e String m_fromAddress = nul | ;

/¥ Initialize the sink. Mail host and ‘from address’ properties are * *

specified in the user interface */
publ i ¢ voi d init (String name, Properties props, String prefix ,
Controller controller)
t hr ows IbafException
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try

super .init(hame, props, prefix, controller);

m_mailHost = props.getProperty (prefix+ " +*MAIL_HOST");
i f (m_mailHost == nul 1)
t hr ow new IbafException ( "Mail host property for
outgoing e-mails is not specified."” );

Properties sessionProps = System.getProperties ( );
sessionProps.put ( "mail.smtp.host" , m_mailHost);

m_fromAddress = props.getProperty (prefix+ "+
“MAIL_FROM_ADDRESS");

m_session=Session.getDefaultinstance(sessionProp s,null);

cat ch (Exception e)
{
e.printStackTrace();
t hr ow new IbafException(e.toString());

}

/** Message handling method — must be provided */
publ i ¢ voi d processMessage (Message msg)
t hr ows PipelineException

{
String subject = nul | , toAddress = nul | ;
String sentDateStr = nul | ;
try
{

DataObiject [] dobs = msg.peekDataObjects ();
Il get all message parameters from data objects
Messagelnterpreter mi = new Messagelnterpreter (dobs);

/I get e-mail address from channel values
DataObject chvDob = mis.getChannelValues ();
i f (chvDob==  null)
return; //ignore the message

try

{
toAddress = (String) chvDob.getAttributeValue
(EMAIL_ADDRESS);

}

cat ch (InvalidParameterException ipe)
{

i f (toAddress == nul 1)

return; //ignore the message

INotification notif = mis.getNotification ();
i f (notif == nul |)
return; //ignore the message

/I we expect notification of a certain structure —it
/ must have “BODY” and SUBJECT attributes defin ed
String body = nul | ;
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try

{
body = (String) notif.getAttributeValue
(EMAIL_BODY_ATTR);

}

cat ch (InvalidParameterException ipe)
{

if (body== null)

return; //ignore the message

/I subject is optional

try

{
subject = (String) notif.getAttributeValue
(EMAIL_SUBJECT_ATTR);

}

cat ch (Exception €)
{

i f (subject== nul 1)

subject = ;

/I create MAPI e-mail message
MimeMessage email = createEmail (body, subject,

toAddress);
i f (email = nul |)
{
/I send e-mail using MAPI
sendEmail (email, toAddress, new Date ());
}
cat ch (Exception €)
{
}
/** Send the e-mail using MAPI. A lot of details a re omitted **/

privat e bool ean sendEmail (MimeMessage email, String toAddress,
String sentDate)

{
try
{
Transport.send (email);
cat ch (Exception e)
{}
r et urn true;
}
[** Create e-mail message using MAPI. Details are omitted
*/
pri vat e MimeMessage createEmail (String body, String subje ct, String
toAddress, Date sentDate)
t hr ows Exception
{
MimeMessage mailMessage = new MimeMessage (m_session);
i f (m_fromAddress != nul 1)
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mailMessage.setFrom (InternetAddress.parse

mailMessage.setRecipients (javax.mail.Message.Rec ipientType.TO,
InternetAddress.parse (toAddress,
fal se));

mailMessage.setSubject (subject);
mailMessage.setSentDate (sentDate);
r et ur n mailMessage;

4.1.2 Writing a Source

Before writing a Source you need to decide the type of Source that will receivagasefoam
your software system or a hardware device. Three types of Sources are supported by the

openadaptor [J framework:

1.

Polling - the Source of this type will periodically poll a resource looking for data and
messages that need to be processed or sent, e.g. a database, a file system orequeue-bas
middleware.

Listening - the Source of this type will wait for a connection, establish a connection and
listen, e.g. a socket.

Callback - the Source of this type will register for events and receive call-backs, e.g.
publish/subscribe middleware.

You must decide which is the most appropriate type of Source for your situation. Depending on
which implementation you choose, you will need to implement different methods.

After you decide which Source type you will use follow the steps below:

1.
2.

Inherit your class implementing the Source fromAhstractSimpleSource class.
Override thenit method to set the Source type and/or initialise the Source with some
specific properties. The Source-specific properties would have been entered by thehese
Configuration Tool (see also section 4.3) The type of the Source is set using the following
method:

setSourceType(POLL_SOURCE); or
setSourceType(LISTEN_SOURCE); or
setSourceType(CALLBACK_SOURCE); or

Depending on the Source type override the following methods:

For polling Source -
public DataObject[] sourcePoll() throws IbafExcep tion
This method should return an arrayDEtaObject’s (ornull if there is no data to

process at the moment).
For listening Source -

public void sourceListen() throws IbafException
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This method should call the following method when it has doataObject's  to process:
sourceProcess(DataObject[] dobs)

e For call-back Source —

You will need to implement the third party call-back method. This method should call the

following method when it has sonbataObject's  to process:
sourceProcess(DataObject[] dobs)

In the methods above you need to construct the appropadd©bject’s, which will be
delivered toAware IM by the framework. To construct tBataObject's  you can use the
MessageBuilder class as shown in the example below.

4. You should implement the following method to perform any necessary "start up”, such as

establishing connections, registering call-backs, etc:
public void sourceStartUp() throws IbafException

5. You should implement the following method to perform necessary "clean up”, such as

destroying connections, releasing resources, etc:
public void sourceCleanUp() throws IbafException

As an example you can see the code snippet that implements the Source that harities e-ma
coming to a mailbox and sends them as notificatio#ssare | M. Note that this code is for
illustration purposes only and certain details are omitted.

public cl ass EmailSource ext ends AbstractSimpleSource
{

pri vat e String m_mailHost;

pri vat e String m_userName;

pri vat e String m_password;

pri vat e Session m_session;

privat e Store m_store;

pri vat e Folder m_inbox;

/¥ Initializes the source.

* Mandatory properties

* MAIL_HOST_PROPname of the mail host, e.g. mail.optus.com
* MAIL_USER_PROPname of the user

* MAIL_PASSWORD_PRO€&edentials of the user

* IbafException If initialization fails.

publ i ¢ voi d init( String name, Properties props, String prefix ,
Controller controller )
t hr ows IbafException

try
{

super .init(name, props, prefix, controller);

/I set the type of the source!
setSourceType (CALLBACK_SOURCE);
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/I get different settings that would have been ente red// I/
by the user in the Configuration Tool

m_mailHost = props.getProperty (prefix+ "" +MAIL_HOST);
i f (m_mailHost == nul 1)
t hr ow new IbafException ( "Mail host property for
incoming e-mails is not specified." );
m_userName = props.getProperty (prefix+ "" +MAIL_USER);
i f (m_userName == null)
t hr ow new IbafException ( "User name property is not
specified" );
m_password = props.getProperty (prefix + "+
MAIL_PASSWORD);
i f (m_password == nul 1)
t hr ow new IbafException ( "Password property is not
specified" );
Properties settings = System.getProperties ();
settings.put ( "mail.smtp.host" , m_mailHost);
settings.put ( "mail.store.protocol” , “pop3”);
m_session = Session.getlnstance (settings, nul 1);
m_store = m_session.getStore ();
} _
cat ch (Exception €)
{
e.printStackTrace();
t hr ow new IbafException (e.getMessage ());
}
}

publ i c voi d sourceStartUp()
t hr ows IbafException

super .sourceStartUp ();

/I try to connect to the remote host

connect ();

cat ch (Exception me)

{
try
{
{
}
}

publ i ¢ voi d sourceCleanUp()
t hr ows IbafException

{

super .sourceCleanUp ();

/I close everything
i f (m_inbox I= nul I')

{

synchr oni zed (m_inbox)
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try
{

}
{

m_inbox.close ( fal se);

cat ch (Exception €)

i f (m_store != nul 1)
{
try
{

}

cat ch (Exception €)

{

m_store.close ();

}

[** connect to the remote host and register our cal Iback function */
private voi d connect () throws Exception

{
try
{

m_store.connect (m_mailHost, 110, m_userName,
m_password);

cat ch (Exception se)

{

/I Open a Folder
try

{
m_inbox = m_store.getFolder ( "INBOX" );

}

cat ch (Exception e)

{
}

Il Register our call back method with the third p arty API!!
synchroni zed (m_inbox)

{

t hr ow new lbafException (e.getMessage ());

m_inbox.addMessageCountListener( new MessageCountAdapter()

{

publ i c voi d messagesAdded (MessageCountEvent ev)

{
}

gotMessage (ev);
D
}

/I This is a call-back method that creates data ob jects */
private voi d gotMessage (Message m)
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{

/I create notification of a particular structure
INotification notif = DomainFactory.createNotificat ion
(DomainFactory.createlncomingEmailNotification ());

/I set attribute values

try
{

notif.setAttributeValue (INCOMING_EMAIL_MAIL_HOS T,
m_mailHost);

notif.setAttributeValue (INCOMING_EMAIL_USER_NAM E,
m_userName);

Il etc...

Il using MessageBuilder to construct required da ta

/I objects
MessageBuilder mb = new MessageBuilder ();
DataObiject [] dobs = mb.addNatification ( nul |, notif);

/I send the data objects to Aware IM!
sourceProcess (dobs);

}

cat ch (Exception e)

{

// some error handling

4.1.3 Handling replies to service requests

When a service of the external partyfavare |M has been requested the service provider may
send a reply. The reply is sent as a special notification (callesrthee reply notification). This
notification implements thENotification interface and exposes methods that allow
checking the status of the service request and retrieve error messagewiharey.

If Aware |M requests services of external parties, replies from the external paeetso be
delivered back t&\ware IM. Rather than write the Source that would do this it is possible to use
the special version of a Sink that would not only deliver service requests to the epaeiynalit

also send the immediate replies backvare M.

Rather than extendingbstractSimpleSink class such a Sink must extend the
AttachedReplySink class AttachedReplySink has the Source, whidkware | M
automatically attaches to the Sink when Sources and Sinks are constructed. Theanly ext
functionality that the Sink extendimgtachedReplySink has to provide is to feed the reply
to the attached Source when the reply becomes available — this will guarantee taplytwill

be delivered té®Aware | M. Feeding reply to the source is achieved by calling the
feedToSource method ofAttachedReplySink passing it th®ataObject's  as
required by the Source.

The message fed to the source must contain the service reply notification. Toe gty
notification can be constructed calling the static method
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INotification DomainFactory.createServiceReplyNotif ication
(InotificationDefinition definition, int serviceSta tus,
String errorMessage);

wheredefinition must correspond to the structure of the reply declared for the requested
service (omull if a “standard” reply has been declaresrviceStatus is the constant
described in thgetServiceStatus method of theéNotification interface and

errorMessage is the message describing the error if service failed.

Once the notification has been created it can be converizata®bject's  using the
MessageBuilder  class and fed to the source. Here is the snippet of the code illustrating this:

public void processMessage (Message msg)

/I call the service here

...

/I construct service reply notification and feed it back to Aware IM

INotification serviceReply = DomainFactory.create ServiceReplyNotification
(null, INotification.SERVICE_STATUS_SUCCESS, null);

MessageBuilder mb = new MessageBuilder ();
feedToSource (msg.peekDataObijects (),
mb.addNotification (null, serviceReply));

4.1.4 Messagelnterpreter class

TheMessagelnterpreter class can be used to obtain the notification or service name and

parameters from a message sentvare IM to an external party. The following public methods
can be used:

1. Messagelnterpreter (DataCbject [])

publ i ¢ Messagelnterpreter (DataObject [ message)

Constructor. Construct Messagelnterpreter from the arrBa@Object's  representing the
message sent Iyware IM to an external party.

Parameters:
nessage — an array of DataObject’s sent Aware | M. Usually obtained by calling
peekDataObjects = method of thdMessage class.

2. getNotification ()

publ i ¢ INotification getNotification ()
Retrieve the notification from the message.

Parameters: none
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Returns: the notification contained in the messagewlt if the message represents a
service request.

3. get Servi ceNane ()

publ i ¢ String getServiceName ()

Retrieve the name of the requested service from the message.

Parameters. none
Returns: the service name of the requested servicaublr if the message represents a
notification.

4. get Servi ceParaneters ()

publ i ¢ Collection getServiceParameters ()

Retrieve parameters of the requested service from the message.

Parameters. none
Returns: parameters of the requested service as a collectiinofy  objects onull
if the message represents a notification or if the service requires no asmet

5. i sServi ceRequest ()

publ i ¢ boolean isServiceRequest ()

Parameters. none
Returns: true if the message represents a service requéalser if the message
represents a notification.

6. get Channel Val ues ()

publ i ¢ DataObject getChannelValues ()

Retrieve the data object containing values specific to the receiver of thegmdssaay happen
that the same channel is used to send messages to different intelligent busautsgfobj
example, an e-mail channel may be used to send e-mails to different recipi¢hits)s lthe case
the message itself must contain the values, which uniquely identify the recipitrg é-mail
case it is the e-mail address of the recipient). The mejétichannelValues  allows
retrieving values identifying the recipient from the message (see atgmséd.2)
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Parameters. none
Returns: DataObject containing the values specific to the recipient — the names of the
attributes contained in the DataObject are channel-specific (see alen 4etR).

4.1.5 MessageBuilder class

TheMessageBuilder  class allows creating DataObject’s in the format Awdre | M
understands so that a message can be sAmiae | M. The following public methods can be
used:

1. MessageBuil der ()

publ i ¢ MessageBuilder ()
Constructor.

Parameters. none

2. addServi ceRequest (String, String, Cbject [])

publ i ¢ DataObject [] addServiceRequest (String componentN ame, String
serviceName, Object [] parameters)

This method constructs a message representing a service request

Parameters:
conmponent Name — this should always baull

servi ceNane —the  name of the service to call (the service with this name must be
exposed by the service provider). If a message is séwdre M the name of the

service is the name of one of the methods exposed by the

IExecutionEngineServices interface (see JavaDoc API)

par anet er s —the parameters of the service as an arréiygrdfty  objects onull
if the service does not require any parameters. If a message is Aeiat &d M the
parameters must correspond to the methods exposed by the
IExecutionEngineServices interface (see JavaDoc API)

Returns: an array oDataObject's  representing the message that can be sé&waoe | M.

3. addNotification (Entityldentifier, |INotification)

publ i ¢ DataObject [] addNotification (Entityldentifier re ceiver,
INotification notification)

This method constructs a message representing a notification

Parameters:
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recei ver — this should always baull
notification— the notification to be sent

Returns: an array oDataObject’'s  representing the message that can be sé&waoe | M.

4.2 Implementing Channel Type component

The next step after writing the channel-specific Sources and Sinks is to wlatsdhat
implements théChannelType interface. The implementation of the following methods must
be provided:

1. get Nane ()

publ i ¢ String getName ()

This method must return the unique name of the channel withAwtaee |M system. This is the
name that can be used by thescuteEntityService andsendNotification methods
of thelExecutionEngine interface and thREQUEST SERVICEandSENDactions of the
Rule Language (see “Aware IM Rule Language Reference”). This name ystiemspurposes
only — it is not displayed in the list of available channels of the intelligent business iobjhe
Configuration Tool.

2. get External Nane ()

publ i ¢ String getExternalName ()

This method must return the name by which the channel will be known to configurators. This
name is displayed in the list of available channels of the intelligent business dhjemame is
not used by the system in any other way.

3. get Qut put Si nkCl assNane ()

publ i ¢ String getOutputSinkClassName ()

This method must return the fully qualified name of the Sink that handles communicakion wit
the external software system or device (see also section 4.1). If messagegea sent from
Aware | M to the external software system or device (only receivedl), should be returned.
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4. get | nput Sour ceC assNane ()

publ i ¢ String getinputSourceClassName ()

This method must return the fully qualified name of the Source that handles communidtion w
the external software system or device (see also section 4.1). If meseag#dsefexternal
system or device are never received (only senttdl), should be returned.

5. get Channel Setti ngsEditor ()

publ i ¢ String getChannelSettingsEditor ()

This method must return the fully qualified name of the component that will provide the user
interface to edit the channel-specific properties (see also section 4.3)e latbaro channel-
specific properties that need to be specified by the nsbr, should be returned.

6. getintelligenceTypeApplicability ()

publ i c int [] getintelligenceTypeApplicability ()

This method must return those types of intelligent business object that the chappktabke
for. For example, th8 OAPor Sockets channel is not applicable to business objects with the
Humanintelligence and thE-mail channel is not applicable 2evices . The constants

specifying possible intelligence types are available inEnétyDefinition interface.
They are:

INTELLIGENCE_BUSINESS - AWARE IM software system;

INTELLIGENCE_HUMAN — human being;

INTELLIGENCE_DEVICE — hardware device;

INTELLIGENCE_SYSTEM — software system (non Aware IM)

At least one intelligence type must be returned.

7. multiUser ()

publ i ¢ boolean multiUser ()

This method must retutinue  if communication with several intelligent business objects is
possible through the channel. In this case a message sent through the channel mushélentify
recipient of the message. For example Bhmail channel allows communicating with several
recipients (a message contains an e-mail address of the recipient) vehéeelzsated channel
handling the protocol specific to some software system is probably not multi-user.

If this method returngue intelligent business objects communicating through this channel
must have a certain attribute defined (such as an e-mail address). When the msessago the
recipient through the chann&lvare IM automatically gets the current value of this attribute
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from the instance of the business object and writes it into the message. See also the
getChannelValues  method in théVlessagelnterpreter class and the
getReceiverEntityAttribute method below.

8. get MessageVal ues ()

publ i ¢ DataObject getMessageValues (IchannelTypeCallback callback)

This method is called when a notification is sent to an intelligent business objentefta is
supposed to return the values that are specific to the communication with this parstatece
of the object — for example, an e-mail address of this instance. The method can Useck call
interface to get the instance of the object and the instance of the SystersSdijeat; like so:

IEntity intelligentEntity = callback.getEntity ();
IEntity systemSettings = callback.getSystemSettings 0;

The method is supposed to return the data object containing specific values, or null if none are
required. As an example, take a look at what the e-mail channel does:

publ i ¢ DataObject getMessageValues (IChannelTypeCallback callback)
{
IEntity entity = callback.getEntity ();
i f (entity == nul 1)
return null;
try
{
String emailAddr = (String) entity.getAttributeV alue
(CommonConstants.EMAIL_ADDRESS_ATTR);
SDOType dobType = new SDOType ( "EmailChannelEmailValues” );
dobType.addAttribute (CommonConstants.EMAIL_ADDR ESS ATTR,
SDOType.STRING);
DataObject dob = new SimpleDataObject (dobType);
dob.setAttributeValue (CommonConstants.EMAIL_ADD RESS ATTR,
emailAddr);
ret urn dob;

cat ch (Exception e)

{
System.err.printin ( "Unable to read e-mail address in object
" + entity.getName ());

return null;
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9. get Def aul t Channel Settings ()

publ i ¢ Properties getDefaultChannelSettings ()

This method must return the properties that will be used by default for business objects
communicating through the channel. The non-null value should generally be returned if there are
settings for the channel that are editable by the user in the Configuration Tool.urhedet

values will be used to initialize the channel settings in the user interfacepddificsnames of

the properties are up to the channel to define — as long as the same names are used by the
Channel Settings Editor and in the initialization of the corresponding Sources and Siaeks — se
sections 4.3 and 4.1). If the channel does not support any seitihgs should be returned. If

the channel settings are supported but the initialization with blank values is reduerbirik
Properties object should be returned.

10. get SourceSettings ()

publ i ¢ Properties getSourceSettings (Properties channelSe ttings)

This method extracts the channel settings specific only to the Source supportediaytied c
from the combined settings that has properties of both Sink and Source. This may only be
relevant if for whatever reason the Source cannot use the combined channel settings.

Parameters:
channel Set ti ngs — the channel settings prepared by the Channel Settings Editor that
contain the settings for both Sink and Source
Returns: theproperties that only have the settings specific to the Source. If this is not relevant
the original settings may be returned.

11. getSinkSettings ()

publ i ¢ Properties getSinkSettings (Properties channelSett ings)

This method extracts the channel settings specific only to the Sink supported by théfcbamne
the combined settings that has properties of both Sink and Source. This may only be relevant if
for whatever reason the Sink cannot use the combined channel settings.

Parameters:
channel Set ti ngs — the channel settings prepared by the Channel Settings Editor that
contain the settings for both Sink and Source

Returns: theproperties that only have the settings specific to the Sink. If this is not relevant the
original settings may be returned.
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12. supportsServi ceDi scovery ()

publ i ¢ boolean supportsServiceDiscovery ()

Aware |M supports service discovery mechanism — it may send a special request through the
channel to find out which services are supported by an intelligent business object. The
supportsServiceDiscovery method is supposed to return whether it supports the service
discovery mechanism (for custom channels it should réalsa ).

Parameters. none
Returns: true if services can be discovered through this channel

4.3 Implementing Channel Settings Editor

If a channel supports the specific settings that need to be specified by the user in the
Configuration Tool a Channel Settings Editor needs to be written (the fully qualifieel ofathe
editor must be returned by the class implemerititgnnelType interface — see section
4.1.2). The Channel Settings Editor is the class implementing the
IChannelSettingsEditor interface.

The following methods must be implemented:

1. startEditing (int, java.awt.Conponent, Properties, bool ean)

publ i ¢ Properties startEditing (int intelligenceType, jav a.awt.Component
parent, Properties initialSettings, boolean
viewOnly) throws Exception

This method is called when the user presseSétengs button to start editing the settings
specific to the channel. The method is supposed to invoke the user interface (for example, a
dialog) that would show the initial values of the channel settings and let the uskeselit t
settings.

Parameters:
I ntelligenceType —the intelligence type of the business object for which the
channel is configured. Possible values are specified in the
getintelligenceTypeApplicability method of théChannelType
interface.

par ent — GUI component that should be the parent of the dialog invoked by this
method.

I nitial Settings —the current values of the channel settings. When the
Configuration Tool is started they are initialized with the values returned by the
getDefaultChannelSettings method of theChannelType interface and then
they are set to the return of this method in each editing session.
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vi ewOnl y —if this flag is true the editor is not supposed to let the user modify any of the
settings — all values must be read-only.

Returns: channel settings after they have been edited by the editor.

2. validateSettings (Properties, int)

publ i ¢ void validateSettings (Properties settings, int in telligenceType)
throws Exception

This method is called when changes to the business object (which include changes to the
channels) are committed. The editor is supposed to validate the settings and thraepkierex
with the appropriate message if the settings are invalid. The validation should happgn duri
editing as well, however, this method may be useful when the editor was never invoked by the
user in the first place so that the default settings are committed. The defindjssfor the

channel, however, may not be complete and need validation.

Parameters:
i ntelligenceType —the intelligence type of the business object for which the
channel is configured. Possible values are specified in the
getintelligenceTypeApplicability method of théChannelType
interface.

set t i ngs — the current values of the channel settings to be validated.
Throws: theexception if channel settings are invalid.

Note: If you wantAware | M to build the channel with the intelligent business object when the
Aware |M server starts up so thaware | M receives notifications from the business object, set
the value ofCommonConstants. CHANNEL_SETTINGS_BUILD_NOTIF_CHANNE. to be“true” in

the channel settings

Below is an example of the Channel Settings Editor that edits the settingEoiriié
channel:

public cl ass EmailSettingsEditor i mpl enent s IChannelSettingsEditor

{
publ i ¢ EmailSettingsEditor()

{

publ i ¢ Properties startEditing(
i nt intelligenceType,
Component parent,
Properties initialSettings,
bool ean viewOnly)
t hr ows Exception

String hostServer = nul | ;
String fromAddress = nul | ;
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String userName = nul | , password = nul | ;
i f (initialSettings != nul 1)
{
hostServer = initialSettings.getProperty (MAIL _ HOST);

fromAddress = initialSettings.getProperty
(MAIL_FROM_ADDRESS);

userName = initialSettings.getProperty
(CHANNEL_SETTINGS_USER_NAME);

password = initialSettings.getProperty
(CHANNEL_SETTINGS_PASSWORD);

}

EmailSettingsDIg dig = nul | ;
i f (parent i nst anceof Frame)
{
dig = new EmailSettingsDIg ((Frame) parent, hostServer,
fromAddress, userName,
password, viewOnly);

}

el se if (parent i nst anceof Dialog)

dlg= newEmailSettingsDIg ((Dialog) parent, hostServer,
fromAddress, userName,
password, viewOnly);

}

dig.show ();
i f (dlg.getReturnStatus () '= EmailSettingsDIg.RET_OK )
return null;

Properties props = new Properties ();
props.setProperty (MAIL_HOST, dlg.getHostName ()) ;
props.setProperty (MAIL_FROM_ADDRESS, dlg.getFrom Address ());
props.setProperty (CHANNEL_SETTINGS USER_NAME,

dlg.getUserName());

props.setProperty (CHANNEL_SETTINGS_PASSWORD,
dlg.getPassword());
return props;

}
publ i ¢ voi d validateSettings (Properties settings, i nt
intelligenceType)
t hr ows Exception
{
String hostServer = nul | ;
String fromAddress = nul | ;
i f (settings != nul 1)
{
hostServer = settings.getProperty (MAIL_HOST);
fromAddress = settings.getProperty (MAIL_FROM_AD DRESS);
}
i f (hostServer == nul | || hostServer.length () == 0)
t hr ow new Exception ( "Mail host name for e-mail channel
is not specified" );
i f (fromAddress == nul | || fromAddress.length () == 0)
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t hr ow new Exception ( "Mail 'from’ address for e-mail
channel is not specified" );

5 Adding function libraries

This section describes what programmers have to do to add new function libranesed M.

Function libraries contain functions that can be used in the Rule Language (see Mare
Language Reference’Aware IM includes some standard function libraries, such as the Date
Function Library and Maths Function Library, which contain functions that work with dage/ti

as well as some standard mathematical functions. You can find the completeuinsttioins
supported byAware IM in the “Aware IM Rule Language Reference”. These functions should be
sufficient for most standard needs. However in certain cases it may be netepsavide new
functions — for example, functions that perform calculations in different matloainateas,

some non-standard processing of strings etc.

Note that unlike processes functions are not supposed to communicate with the re&waf ¢he
IM system — they are not supposed to change attributes of business objects, update objects in the
database etc. Functions are only supposed to perform calculations and return the result.

Functions are organized in libraries. The grouping of functions in a library is up to theetexi
the library. The name of the function must be unique across all libraries, so it iallgengood
idea to start the name of the function with a prefix uniquely identifying the lidvatytie
function belongs to.

To add a new function library tdware IM follow the steps below:

1. Write the code for the component that will implement functions of the librarydsgers5.1
for details)

2. Compile the source code of your function library component and package it in a jar file(s)
Make sure that the jar file is referenced in@ASSPATHSsee section 2)

3. Add a definition of the new function library to tBASServer.props file located in the
BIN directory of yourAware IM installation. You have to add a line that provides the fully
qualified name of the function library component. The name of the property must start with
the FunctionLibrary prefix and the value must be the fully qualified name of the
component. For example:

FunctionLibraryStatistics=com.mypackage.StatisticsL ibrary

4. If you are working with the Lite version of the Configuration Tool (which works without the
Aware | M server) add the same line to thEConfig.props file located in theBIN
directory of theAware I M installation — you have to make sure though that your jar file is
available not only to the Lite version of the Configuration Tool but té\tkare [M server
that hosts your application as well (see “Aware IM Installation Guide” foilgleta
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If everything has been done correctly the name of the new functions must appear irothe list
functions displayed by the Rule Language Context Assistant (see “ContexaASsection in
the “Aware IM User Guide”)

5.1 Implementing function library

To implement a function library you need to write a class that implements the
IFunctionLibrary interface. The implementation of the following methods must be
provided:

1. get Nane ()

publ i ¢ String getName ()

This method must return the name of the library. The name must be unique withiatied M
system.

Parameters: none
Returns: the name of the library.

2. hasFunction (String, int)

publ i ¢ boolean hasFunction (String functionName, int para mNmb)

This method must retutinue if the library contains the function with the specified name and
number of parameter8ware IM will call this method to find the library responsible for the
calculation of a particular function referenced in a rule.

Parameters:
funct i onNane — the name of the function

par aniNmb — the number of function parameters

Returns: true if the function with the specified name and number of parameters is supported
by the libraryfalse otherwise.

3. get Avai | abl eFuncti ons ()

publ i ¢ FunctionDescription [] getAvailableFunctions ()

This method must return all functions supported by the library as an array of straoniggsing
the function name and the short description of what the function does.

Parameters. none
Returns: an array of structures containing the function name and the short description of
what the function does. At least one function description must be returned.
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4. calculate (String, Qbject [], | NodeHel per)

publ i ¢ Object calculate (String functionName, Object [] p arameters,
INodeHelper helper)

This method is what the function is all about — it performs the required calculation @ng tee
result.

Parameters:
functi onNane — the name of the function in the library that needs to be calculated

par anet er s —the values of function parameters as specified in a rule where the

function is used. The given array contains Java objects corresponding to differeateattri

types Gtring |, Integer , DateHolder etc — see a complete list in the Appendix A)

hel per — a call-back interface. Should not be used by custom function libraries.
Returns: the result of the calculation as a Java object of the type corresponding to the attribute

types — see Appendix A. If the function value cannot be calculated for whatever reason (for
example, the number of parameters or their types are wmug), should be returned.

5. toSQL (String, Collection, |SQ.Buil derHel per)

publ i ¢ String toSQL (String functionName, Collection para meters,
ISQLBuilderHelper helper) throws Exception

This method must return tl#QL representation of the function if it supports one. 3@
representation is essential if a function is to be used in queries SQtheepresentation is not
provided it will not be possible to use the function in queries. See also an example kager in t
section.

Parameters:
functi onNanme — the name of the function in the library that needs to be represented in
the SQLform.

par anet ers — parameters of the function specified as a collection of the
IArithmeticNode objects. To get aBQL representation of a parameter use the
toSQL method of theArithmeticNode interface.

hel per — a call-back interface that contains certain methods that may help define the
SQLrepresentation. See tHeQLBuilderHelper interface.

Returns: a string representing tt®&QL expression that calculates the function value.
Throws: UnsupportedSQLElementException if the SQLrepresentation for the function
is not supported.
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6. get TypeC ass (String, Collection)

publ i ¢ Class getTypeClass (String functionName, Collectio n parameters)

This method must return the class of the object that is returned when the functionl&texhle
seecalculate  method.

Parameters:
functi onNane — the name of the function in the library the return type of which is
required.

paranet ers — the parameters of the function specified as a collection of the
|IArithmeticNode objects.

Returns: theclass of the object that is returned by ¢hé&ulate  method for the specified
function.

5.1.1 ISQLBuilderHelper interface

This interface has quite a number of methods. Most of the methods, however, areAssadeby
IM only and are of no interest to a function library developer. The only method that may be
useful to developers of function libraries is the method that returns the specifiastaaterface
used byAware IM. The method has the following syntax:

1. get Dat abasel nterface ()

publ i c IDatabaseClientinterface getDatabaselnterface ()

This method returns the specific database currently us@avane M (see JavaDoc API for
details).

Parameters: none
Returns: the database interface.

5.1.2 Function library example

See the code snippet below for an example of a function library. For illustration putpsses t
code snippet contains only a handful of functions supported by the standard Date Function
Library.

publ i ¢ cl ass DateFunctionLibrary i mpl ement s IFunctionLibrary

{

/I supported date functions
public static final String DAY_OF WEEK_FUNCTION = "DAY_OF_WEEK}
public static final String CURRENT_YEAR_FUNCTION = "CURRENT_YEAR'

publ i ¢ DateFunctionLibrary ()
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{
}
/**
* [FunctionLibrary#getName()
*/
publ i ¢ String getName ()
{
r et ur n “DateFunctionLibrary”;
}
/**
* IFunctionLibrary#hasFunction(String, int)
*/
publ i ¢ bool ean hasFunction(String functionName, i nt paramNmb)
{
i f (paramNmb == 0)
{
r et ur n functionName.equalsignoreCase
(CURRENT_YEAR_FUNCTION);
el se if (paramNmb == 1)
{
r et ur n functionName.equalsignoreCase
(DAY_OF WEEK_FUNCTION);
return fal se;
}
/**
* IFunctionLibrary#getAvailableFunctions()
*/
publ i ¢ FunctionDescription [] getAvailableFunctions ()
{
FunctionDescription [] results = new FunctionDescription [2];
results [0] = new FunctionDescription (CURRENT_YEAR_FUNCTION,
"Parameters: none\nReturn:
current year as 4 digit
Number" );
results [1] = new FunctionDescription (DAY_OF_WEEK_FUNCTION,
"Parameters: attribute of Date
type or expression producing
Date" +
"\nReturn:  day of week of
the provided date as Plain Text
(' Monday', ' Tuesday' etc)");
return results;
}
/ * %
* | Functi onLi brary#cal cul ate(String, Object[], |NodeHel per)
*/

public Object calculate (String functionNanme, Object[] parans,
| NodeHel per hel per)
{

if (params == null || params.length == 0)

{

Copyright © 2002-2010 Awaresoft Pty Ltd Page 54 of 54



Aware IM 4.9 Programmer’s Reference

i f (functionName.equalsignoreCase(CURRENT_YEAR_FUNCTI ON))
{

Calendar cal = Calendar.getinstance ();
cal.setTime (new Date ());
return newlnteger (cal.get (Calendar.YEAR));

}

el se if (params != nul | && params.length == 1)

}
{

/I a single parameter must be of DateHolder type
i f (functionName.equalsignoreCase (DAY_OF WEEK_ FUNCTI ON))

{

i f (! (params [0] i nst anceof DateHolder))
return null;

Date date=TypeUtils.toDate((DateHolder)params|[0] );

Calendar cal = Calendar.getinstance ();

cal.setTime (date);
SimpleDateFormat sdf = new SimpleDateFormat ( "E");

r et ur n sdf.format (date);
}
}
return null;

}
/**
* IFunctionLibrary#toSQL(String, Collection, ISQLBuilderHelper)

*/
publ i ¢ String toSQL (String functionName, Collection para meters,
ISQLBuilderHelper sqlHelper)

t hr ows Exception

IDatabaseClientInterface dbi = sqlHelper.getDatabaselnterface ();
i f (parameters == nul | || parameters.size () == 0)

i f (dbi instanceof MySQLClientinterface)

{
i f (functionName.equalslgnoreCase
(CURRENT_YEAR_FUNCTION))
{
return "YEAR(CURDATE()" ;
}
el se if (dbiinstanceof MSSQLServerClientinterface)
{
i f (functionName.equalsignoreCase
(CURRENT_YEAR_FUNCTION))
{
return "DATEPART (yy, GETDATE())" ;
}
}
} | |
el se if (parameters != nul | && parameters.size () == 1)
{

Iterator iter = parameters.iterator ();
IArithmeticNode arNode = (IArithmeticNode) iter. next ();
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Il representation of the argument
String dateArg = arNode.toSQL (sqlHelper);
i f (dateArg == nul | || dateArg.length () == 0)

return ; Il the expression won't be calculated

i f (functionName.equalsignoreCase (DAY_OF WEEK_ FUNCTI ON))
{
i f (sqlFlavour == CommonConstants.SQL_FLAVOUR_TSQL)
return "DATENAME(dw," + dateArg + )
el se if (sqlFlavour ==
CommonConstants.SQL_FLAVOUR_MYSQL)
return "DAYNAME(" + dateArg + )"
}
}

t hr ow new UnsupportedSQLElementException (functionName);

}

[** IFunctionLibrary#getTypeClass(String, Collection) */
publ i ¢ Class getTypeClass (String functionName, Collectio n params)

{
}

r et ur n Integer. cl ass;

6 Adding custom document types

Aware IM comes with a number of predefined document typRgport , MS Word, Text ,

MS Excel , HTML These documents types should be sufficient for most applications. If,
however, an application uses other document formats new document types can be added to
Aware M.

Note that adding new document types is only necessary if you want to include tags in decument
and you wanfAware IM to replace tags with specific attribute values at run time. If you want to

use documents without modifying them you can just attach a document in any format to a form of
a business object that has an attribute oDibeument type defined andware I M will store

the document in the database. In this ¢asare IM does not need to know about the internal
structure of the document.

To add a new document typeAware IM follow the steps below:

1. Write the code for the component that will work with documents of the new type on the client
side (see section 6.1 for details).

2. Write the code for the component that will work with documents of the new type on the
server side (see section 6.2 for details).

3. Compile the source code of your components and package them in a jar file(s). Make sure
that the jar file is referenced in tl ASSPATHSsee section 2).

4. Add the definition of a new document type toB#eSServer.props  file located in the
BIN directory of yourAware | M installation. You have to modify the line that sets the
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DocumentEngines property to add the fully qualified name of your server side
component. For example (note text in bold):

DocumentEngines=com.bas.basserver.documents.JasperR eportsEngine,com.bas.basser
ver.documents.MSWordDocumentEngine,com.bas.basserve r.documents.TextDocumentEng
ine,com.bas.basserver.documents.HtmIDocumentEngine, com.bas.basserver.documents

.MSExcelDocumentEngine , com nypackage. MySer ver DocEngi ne

5. If you are working with the Lite version of the Configuration Tool (which works without the
Aware | M server) do similar modifications to th#Config.props file located in théBIN
directory of theAware I M installation — in this case, though, you have to provide the fully
qualified name of your client side component, for example (note text in bold):

DocumentEngines=com.bas.shared.docengines.HtmIEngin eClient,com.bas.shared.doce
ngines.JasperEngineClient,com.bas.shared.docengines .MSExcelEngineClient,com.ba
s.shared.docengines.MSWordEngineClient,com.bas.shar ed.docengines.TextEngineCli

ent , com nypackage. MyCl i ent DocEngi ne

Note that you have to make sure that the jar file with your server side componentastivell
modifications taBASServer.props file are available to the Aware server that hosts your
application (see “Aware IM Installation Guide” for details).

If everything has been done correctly the new document type must appear in the list olnlocume
types displayed by the Document Template Property Editor (see “Adding/Editingri2at
Templates” section in the “Aware IM User Guide”).

6.1 Implementing client side component

The client side component of the new document type runs inside the Configuration Tool (as
opposed to the server side component which runs insidenaie | M server). The client side
component is only responsible for the initialization and checking of the document tempibe, w
the server side component is responsible for generation of documents from documerggemplat
(replacing tags in templates with specific values).

The client side component is a class implementingRbeEngineClient interface. The
following methods must be implemented by the class:

1. get Tenpl at eType ()

publ i ¢ String getTemplateType ()

This method must return a string that uniquely identifies the new document typeiivetes M
system. This is the string that is also displayed in the list of available doctypesin the
Document Template Property Editor of the Configuration Tool.

Parameters. none
Returns: a string uniquely identifying the new document type.
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2. get Tenpl at eFi | eType ()

publ i ¢ String getTemplateFileType ()

This method must return the file extension specific to the new document type (witholta dot
for example, “txt” for text documents.

Parameters. none
Returns: a string identifying the document type file extension.

3. get Edi t Conmand ()

publ i ¢ FileToEdit getEditCommand (String filePath)

This method must return the operating system specific command that should be invoked to edit a
document template of the new type. This command is invoked when the user preEsis the
button in the Document Template Property Editor of the Configuration Tool.

Parameters:
fi1 1 ePat h —the full path of the document template to be edited.

Returns: a structure that contains the command line and file identifier. The resulting camma
is formed by concatenating the command line with the file identifier (separatbd bgace
symbol). If method returnsull , the document template is not editable. If the command line
returned as part of tHéleToEdit  structure is empty, the document template is editable but it
is up to the user to select the editor for the document template (the Configuration el in t
case will offer a dialog to select the program to edit the document template).

4. canHaveExt er nal Resources ()

publ i ¢ boolean canHaveExternalResources ()

This method must retutinue  if documents of the new type can have resources that are stored
outside of the document file itself — for examptid;MLdocuments can have image files stored
separately whereddS Word documents are self-contained.

Parameters: none
Returns; true if a document can have resources stored outside of the document file or
false otherwise.
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5. initialiseTenpl ate (DataPresentati onTenpl at e,
| Domai nVer si on)

publ i ¢ void initialiseTemplate (DataPresentationTemplate template,
IDomainVersion domainVersion)
throws Exception

This method is called b&ware IM when a new document template is being created in the
Configuration Tool. The method is supposed to find the attribute paths referenced by tags
contained in the document template and set the information about these paths into the provided
DataPresentationTemplate object using itsetAttributePaths method.

Parameters:
t enpl at e — the document template to set the attribute paths into

domai nVer si on —the business space version where the document template is defined

Throws: an exception if an error occurs or if the document template structure is invalid.

6. el enent sRenaned (DataPresentati onTenpl at e, RenanedEl enents,
| NodeChangeHel per, | Domai nVer si on)

publ i ¢ DataPresentationTemplate elementsRenamed (
DataPresentationTemplate oldTemplate,
RenamedElements renamedElements,
InodeChangeHelper helper,
IDomainVersion domainVersion)

This method is called b&ware IM when the user of the Configuration Tool renames some
elements in the business space version. The method is supposed to check whether the renamed
elements are referenced by tags contained in the document template and changeritseofont

the tags accordingly so that they reference the new names.

Parameters:
ol dTenmpl at e —the document template to be checked if it references the renamed
elements

renanedEl enent s — a structure that describes the elements that have been renamed by
the user. The elements are grouped by categories corresponding to the differens concept
supported by the business space version (business objects, processes etc). Eadh element
each category contains the old name of the element and the new name.

domai nVer si on — the business space version where the document template is defined

hel per — a call-back interface containing the useful methwtkAttributePath

This method can be used to check whether a particular attribute path referenced by the
document template needs to be modified as a result of renaming. If the method returns
null the attribute path need not be changed, otherwise the modified path is returned.

Copyright © 2002-2010 Awaresoft Pty Ltd Page 59 of 59



Aware IM 4.9 Programmer’s Reference

Returns: if the document template needs to be modified as a result of renaming the modified
template must be returned otherwmdl must be returned. Note that the method is not allowed
to modify the original template directly — it must copy the original templegeusing the
deepCopy method and then modify the copy.

7. createDynami cTenpl ate (String, String, byte [], String)

publ i ¢ DataPresentationTemplate createDynamicTemplate (
String templateName,
String fileName,
byte [] fileData,
String dirPath)

Implementers of this method are supposed to create the DataPresentatioréTemibiatfly
from the given parameters. They should also save the template file and all re¢ib@rcg in
the provided directory.

Parameters:
t enpal t eNane — name of the template to create

fi | eNarme — name of the original file containing the template and possibly resources (if
file represents an archive, for example).

fi 1 eDat a — data of the original file (it can represent the template itself or an archive
containing the template and its resources)

di r Pat h —name of the directory where the template file and all its resources (if any)
should be written.

Returns: newly create template.

6.2 Implementing server side component

The server side component of the new document type runs insidegnel M server (as

opposed to the client side component which runs inside the Configuration Tool). The server side
component is mainly responsible for generation of documents from document templat@ss— it g
through document template and generates documents by replacing tags encountered in the
document template with the appropriate values of expressions contained inside. the tags

The server side component is a class implementintpieumentEngine  interface. The
following methods must be implemented by the class:
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1. getdient Engi ne ()

publ i ¢ IDocEngineClient getClientEngine ()

This method must return the component that implements the document type on the client side —
see section 6.1.

Parameters. none
Returns: the instance of the client side component (must noube )

2. fillWthData (String, Mp, | DocunentDataSource,
Dat aPresent ati onTenpl ate, | DocEngi neHel per,
| Domai nVersi on, int, Boolean, int)

publ i ¢ ReportResult fillwithData (
String dirPath,
Map params,
IDocumentDataSource dataSource,
DataPresentationTemplate template,
IDocEngineHelper helper,
IDomainVersion domainVersion,
int outputFormat,
boolean printResults,
int numCopies) throws DocumentException

This method is called b&ware IM at run time when a particular document template is

processed. The method is supposed to replace tags used in the document template with the
appropriate attribute values. The values must be obtained from the provided data source — see t
IDocumentDataSource interface. The overall structure of the method must be as follows:

1. Find the contents of the tags used in the document template.

2. Callreset method of the provided data source to position it on the first element.

3. Create a documerBifaryResource ) from the original template that will have tags
replaced with their values

4. Go through all the tags and call thetExpressionValue method of the provided data

source to calculate the value of the expression used inside the tag

Replace each tag in the document with its calculated value

6. Call thenext method of the data source. While there are elements in the data source repeat
steps 3 to 5.

o

See also the example.

Parameters:
di r Pat h —the name of the directory where the template file is stored

par ans — can be ignored
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dat aSour ce - the source of data for the values of the tags. See the
IDocumentDataSource interface.

t enpl at e — the document template which is being filled with data

hel per —can be ignored

domai nVer si on —the business space version where the document template is defined

out put For nat — can be ignored

print Resul ts —iftrue the resulting document(s) should also be sent to the printer

nunCopi es —number of copies to print (only if “printResults” is true)
Returns: A structure represented by tReportResult  object. The first document created at
the step 3 must be set into this structure a8iharyResource . All other documents must be
stored on disk as files. Full path names of the files must be set irfkepoetResult

structure.

Throws: theDocumentException if error occurs.

3. printFile ()

publ i ¢ void printFile (File fileToPrint) throws DocumentE xception

This method is supposed to print the specified file. It is assumed that the providedffileels
format supported by the document type (presumably obtained by callihgthigData
method).

Parameters:
fileToPrint —document to print
Throws. the DocumentException if an error occurs.

6.3 DataPresentationTemplate class

This class represents the document template that most methods of the documentpggpe aism
work with. Below are the descriptions of some of the methods of this class that carub&ousef
the document type components (for the full list of methods see the JavaDoc API).

1. get LoadedTenpl ate ()

publ i ¢ BinaryResource getLoadedTemplate ()

This method returns the data for the document templat®asme/Resource
BinaryResource s a structure that contains the document file name and the binary data of

Copyright © 2002-2010 Awaresoft Pty Ltd Page 62 of 62



Aware IM 4.9 Programmer’s Reference

the document as an array of bytes. This method should be ug#d/llgData method to
retrieve the document template so that it can find tags and replace them with values

Parameters. none
Returns: the document template aBaaryResource structure.

2. get LoadedResources ()

publ i ¢ BinaryResource [] getLoadedResources ()

This method retrieves any resources that the document may have that are storedfdbtside
document template file (for example, images, fonts etc).

Parameters. none
Returns: theexternal resources as tBenaryResource structures onull if the
document template has no external resources.

3. getAttributePaths ()

publ i ¢ String [] getAttributePaths ()

This method returns the attribute paths used inside tags in the document templatebilte at
paths are represented in the favhjectName.attributeName . Note that the paths
returned are not necessarily the complete expressions used inside the tagxphesgion may
contain not only the attribute paths, but also arithmetic expressions with these patpaths
used by the template would have been set bgdhb&ttributePaths method.

Parameters. none
Returns: theattribute paths used in the document templateudr if none are used.

4. set AttributePaths (String [] attributePaths)

publ i ¢ void setAttributePaths (String [] attributePaths)

This method sets attribute paths used inside tags in the document template. Giite ptths are
represented in the forobjectName.attributeName . Note that the paths returned are not
necessarily the complete expressions used inside the tags. A tag expregssontaia not only
the attribute paths, but also arithmetic expressions with these paths. This methalyscalled
from theinitialiseTemplate method of theDocEngineClient interface.

Parameters:
at tri but ePat hs — the attribute paths used in the document template
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5. deepCopy ()

publ i ¢ IConfigurationElement deepCopy ()
This method creates a “deep copy” of “this”

Parameters. none
Returns: copy of “this” aslConfigurationElement (which can be cast back to the
DataPresentationTemplate ).

6.4 |IDocumentDataSource interface

This interface is used in thid\WithData function of thelDocumentEngine interface.
The component implementing this interface provides access to the current valuestof obje
attributes in the Context and performs calculations with these values. There seweitzd
instances of the business object in the ContextadumentDataSource  allows iterating
over all such instances. See also “Context of Rule Execution” section in the “Mvekger
Guide”

The methods of this interface that may be useful to document type components areddescribe
below:

1. reset ()

publ i c void reset ()

This method positions the data source before the start of the first element. The sulusdoice
thenext method will position the data source on the first element. This method must be called at
the start of iterations over the elements of the data source.

2. next ()
publ i ¢ boolean next ()

This method positions the data source on the next element if there is any. When called
immediately aftereset positions the data source on the first element.

Parameters. none
Returns: true if the method found next element to position itself ofatse if there is
no more data in the data source.

3. get ExpressionVal ue (String)

publ i ¢ Object getExpressionValue (String expression) thro ws Exception

This method calculates the value of an expression inside a tag. The expression medgreace
to the object’s attribute (attribute path) or a more complicated arithmetiesston. If the

Copyright © 2002-2010 Awaresoft Pty Ltd Page 64 of 64



Aware IM 4.9 Programmer’s Reference

expression contains the formatting expression, the result is converted to thedpecifat;
otherwise it is converted to the format specified in the attribute (if a sitighuge is used). The
fillWithData method can use ti@bject.toString () method to convert the result to
String  and put it in the output document instead of the tag.

Parameters:
expressi on —the text of the expression. This is the text that is contained inside a tag
(not including the tag symbols)

Returns. thevalue of the expression - possible types of the Java object are presented in the
table of the correspondence between attribute and Java types in the Appexdik Aan be
returned if the value is undefined.

Throws. anexception if the value cannot be calculated for whatever reason.

4. get Expressi onVal ueForCal cs (String)

publ i ¢ Object getExpressionValueForCalcs (String expressi on) throws Exception

This method is very similar to tlgetExpressionValue method. The only difference is that
the resulting value is not converted into any presentation format.

Parameters:
expressi on —the text of the expression. This is the text that is contained inside a tag
(not including tag symbols)

Returns. thevalue of the expression - possible types of the Java object are presented in the
table of the correspondence between attribute and Java types in the Appendix A.

6.5 Example

The code snippet below represents essentially the full text of the document engiraedhes
the text document type lware | M:

/I Client side component
publi ¢ cl ass TextEngineClient i mpl ement s IDocEngineClient

{
publ i ¢ TextEngineClient()

{
}

/**

* IDocEngineClient#getTemplate Type()
*/

publ i ¢ String getTemplateType ()

{

}

r et ur n CommonConstants. TEMPLATE_TEXT,;
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/**
* @ee IDocEngineClient#getEditCommand(String)
*/
publ i ¢ FileToEdit getEditCommand (String templateFilePath )
{
r et ur n Utils.isWindows () ?
new FileToEdit ( "cmd.exe /K", "\"" + templateFilePath
+ "\ )
new FileToEdit ( " templateFilePath);
}
/**
* @ee IDocEngineClient#getTemplateFileType()
*/
publ i ¢ String getTemplateFileType()
{
return "txt"
}
/**
* @ee IDocEngineClient#canHaveExternalResources()
*/
publ i ¢ bool ean canHaveExternalResources ()
{
return fal se;
}
[** @ee IDocEngineClient#initialiseTemplate (DataPresentationTemplate,

IDomainVersion) */
publ i c voi d initialiseTemplate (DataPresentationTemplate tdef,
IDomainVersion domainVersion)
t hr ows Exception

{
/I determine attribute paths used
String text = getTemplateText (tdef);
i f (text!= nul ')
{
/I find if there are any tags
Vector taggedParams = Utils.extractParameters (t ext,
feg” s > )
if (taggedParans != null && taggedParans.size () > 0)
Docunent Engi neUti | s. set Attri but ePat hs
(taggedPar ans, tdef);
}
}
/ * %
* ®ee

com bas. shar ed. docengi nes. | DocEngi neCl i ent #el enent sRenanmed(com bas. shar ed. dona
in.configuration. el enents. Dat aPresent ati onTenpl at e,
com bas. shar ed. domai n. confi gurati on. m sc. RenanedEl enent s,
com bas. shar ed. rul epar ser. | NodeChangeHel per, | Domai nVer si on)
*/
publ i c DataPresentationTenpl ate el enent sRenamed (
Dat aPr esent ati onTenpl ate ol dTenpl at e,
RenanedEl enent s renanedEl enent s,
| NodeChangeHel per hel per,
| Domai nVer si on donai nVer si on)
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{
String text = getTemplateText (oldTemplate);
if (text== nul 1)
return null;
/I extract all parameters, convert them to ASTTagSt atement
/I expressions, apply changes
/I and then replace parameters in the document
Vector taggedParams = Utils.extractParaneters(text,“<<", “>>");
if (taggedParams == null || taggedParans.size () == 0)
return null;
Vector nodified = Docunent Engi neUtil s. get Modi fi edParaneters (
t aggedPar anms, renamedEl enents, hel per);
Vector w thTags = Document Engi neUtil s. appendTags (nodifi ed,
13 <<11 , 13 >>11 ;
String newlText = Uils.replaceParaneters (text,w thTags, “<<”,
“S>TY
i f (newText.equals (text))
return null;
Dat aPresent ati onTenpl ate newTenpl ate =
(Dat aPresent ati onTenpl ate) ol dTenpl at e. deepCopy () ;
try
{
Docunent Engi neUti | s. set Attri but ePat hs (nodifi ed,
newTenpl at e) ;
Bi naryResource br = new Bi naryResource
(ol dTenpl ate. get Tenpl ate (). get Narme (),
newText . getBytes ());
newTenpl at e. set Tenpl ate (br);
catch (Exception e)
{
return null;
} I/ shouldn't happen
return newTenpl at e;
}
protected String get Tenpl at eText (DataPresentati onTenpl ate tenpl ate)
{
try
{

Bi nar yResource tenpl Data = tenpl ate. get Tenpl ate ();
if (tenplData == null)
return null;

byte [] data = tenpl Data.getData ();
if (data == null)
return null;

return new String (data);

catch (ResourceUnavai |l abl eException re)

{
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return null;
}
}
}
/I Server side component
public cl ass TextDocumentEngine i mpl ement s IDocumentEngine
{
publ i ¢ TextDocumentEngine ()
{
}
/**
* IDocumentEngine#getClientEngine()
*/
publ i ¢ IDocEngineClient getClientEngine ()
{
return new TextEngineClient ();
}
/**
* IDocumentEngine#fillWithData(String, Map, IDocumentDataSource,
DataPresentationTemplate, IDocEngineHelper, IDomainVersion, int, boolean)
*/
publ i ¢ BinaryResource [] fillWithData (String path, Map p arams,

IDocumentDataSource dataSource,
DataPresentationTemplate tdef,
IDocEngineHelper helper,

DomainVersion domainVersion,

i nt outputFormat,
bool ean printResults)
t hr ows DocumentException

{
BinaryResource template = tdef.getLoadedTemplate 0;
i f (template == nul 1)
t hr ow new DocumentException ( "No data in the presentation

template” );

String fileName = path + "'+ template.getName ();
try
{

File inputFile = new File (fileName);

String text = FileUtils.readTextFile (fileName);
/I find if there are any tags

Vector taggedParams = Utils.extractParameters (t ext);
i f (taggedParams == nul | || taggedParams.size () ==0 ||
dataSource == nul )
{
/'just return the original template
BinaryResource [] results = new BinaryResource [1];
results [0] = new BinaryResource ();

results [0].setName (inputFile.getName ());
results [0].setData (FileUtils.readFile
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(fileName));
r et urn results;
}
i f (dataSource == nul |)
t hr ow new DocumentException ( "Document template
requires data, but the data source is not
provided" );
/I prepare the data source
dataSource.reset ();
/I for each group of records create resulting docum ent
/I and resolve tagged fields inside the text
Vector resources = new Vector ();
whi | e (dataSource.next ())
{
Vector tagValues = new Vector
(taggedParams.size());
f or (lterator iter = taggedParams.iterator ();
iter.hasNext (); )
{
String tagContents = (String) iter.next ();
Object o = dataSource.getExpressionValue
(tagContents);
tagValues.add (o== nul I ? null :o.toString());
}
String newText = Utils.replaceParameters (text,
tagValues);
i f (printResults)
printText (newText);
BinaryResource br = new BinaryResource ();
br.setData (newText.getBytes ());
br.setName (inputFile.getName ());
resources.add (br);
}
i f (resources.size () ==0)
return null;
BinaryResource [] results = new BinaryResource
[resources.size ()];
int i=0;
f or (Iterator iter=resources.iterator();iter.hasNext();
++i)

results [i] = (BinaryResource) iter.next ();
r et ur n results;
cat ch (DocumentException de)
t hr owde;

/**

* IDocumentEngine#printFile()
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*/
publ i ¢ voi d printFile (File fileToPrint)
t hr ows DocumentException

{
try
{
String text =
FileUtils.readTextFile(fileToPrint.getPath());
printText (text);
cat ch (Exception e)
{
t hr ow new DocumentException (e.getMessage ());
}
}

prot ected voi d printText (String text)
t hr ows DocumentException

{
try
{ _ _
PlainDocument doc = new PlainDocument ();
doc.insertString (O, text, nul 1);
TextDocumentPrintRenderer printer = new
TextDocumentPrintRenderer ();
printer.print (doc, f al se);
cat ch (Exception e)
{
t hr ow new DocumentException (e.getMessage ());
}
}

7  Adding report scriptlets

Aware IM offers a powerful tool called the Report Designer that allows users to conhgure t

own reports and presentations of business objects and groups. Most reports and presentations ca
be configured without any programming as the Report Designer offers quite a ntveedatile

tools. Sometimes though it may be necessary to add the programming components talar partic
report to perform some non-standard tasks — for example, calculate an imagetiegrasshart

of the report data.

Aware IM allows plugging in such programming components (scriptlets) into a particular repor
or presentation. To add a scriptlet to a report follow the steps below:

1. Write the code for the scriptlet (see section 7.1 for details)

2. Compile the source code of your scriptlet and package it in a jar file(s). Makbairees jar
file is referenced in thELASSPATHsee section 2)

3. Specify the fully qualified name of the scriptlet in the Report Designer inahigGration
Tool. A scriptlet can either be attached to a text element of the report or to @analeegnt.

Copyright © 2002-2010 Awaresoft Pty Ltd Page 70 of 70



Aware IM 4.9 Programmer’s Reference

Select the element that will be implemented by the scriptlet and in the Respiaiiog for
this element tick Calculated by System " box. Press th&ettings  button and
specify the fully qualified name of the component — see also the “Working with
Report/Presentation Designer” section in the “Aware IM User Guide”.

7.1 Implementing code for the scriptlet

The scriptlet’s code is called Byware IM at run time when it calculates the report in which the
scriptlet is present. The purpose of the scriptlet component is to calculate devsdtie of the
element that it is attached to. When the scriptlet is called it is givenlaacillinterface
IReportEnvironment representing the environment in which the scriptlet is running. This
interface exposes the metheetElementValue , which has to be called by the scriptlet
when it finishes the necessary calculations.

The scriptlet is a class that must implemi&weportScriptlet interface. Methods of this
interface are called at various times during the report calculation. Théetagsigner must
provide a non-empty implementation of those methods that are called at the timies that t
scriptlet will be calculating its values. The methods exposed Q{Rém@ortScriptliet

interface are described below. As mentioned before all methods are givenraceeferthe
IReportEnvironment interface. Also all methods are supposed to throw an exception if
error occurs.

1. beforeReportlnit (1ReportEnvironnent)

publ i ¢ void beforeReportinit (IReportEnvironment environm ent)
throws Exception

This method is called just before the report is initialized.

2. afterReportlinit (IReportEnvironnment)

publ i ¢ void afterReportinit (IReportEnvironment environme nt)
throws Exception

This method is called immediately after the report has been initialized.

3. beforePagelnit (| ReportEnvironnent)

publ i ¢ void beforePagelnit (IReportEnvironment environmen t)
throws Exception

This method is called just before each page is initialized.

4. afterPagelnit (1 ReportEnvironnent)

publ i ¢ void afterPagelnit (IReportEnvironment environment )
throws Exception

This method is called after the initialization of each page.
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5. beforeCol umlnit (I ReportEnvironnent)

publ i ¢ void beforeColumnlnit (IReportEnvironment environm ent)
throws Exception

This method is called before each column is initialized.

6. afterColumlnit (IReportEnvironnment)

publ i ¢ void afterColumninit (IReportEnvironment environme nt)
throws Exception

This method is called after the initialization of each column.

7. beforeGouplnit (String, |ReportEnvironnent)

publ i ¢ void beforeGrouplnit (String groupName, IReportEnv ironment
environment) throws Exception

This method is called just before the specified group is initialized.

8. afterGouplnit (String, |ReportEnvironnent)

publ i ¢ void afterGrouplnit (String groupName, IReportEnvi ronment
environment) throws Exception

This method is called after the specified group has been initialized.

9. beforebDetail Eval (I ReportEnvironnent)

publ i ¢ void beforeDetailEval (IReportEnvironment environm ent)
throws Exception

This method is called before evaluation of the details section of the report.

10. afterDetail Eval (| ReportEnvironnent)

publ i ¢ void afterDetailEval (IReportEnvironment environme nt)
throws Exception

This method is called after evaluation of the details section of the report.

7.1.1 IReportEnvironment interface
Descriptions of the methods that can be used by a scriptlet are described below:
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1. get El enent Val ue (String)

publ i ¢ Object getElementValue (String elementName)
throws Exception

This method returns the current value of the report element with the specified narakerméet
must be either an element with a scriptlet attached (text or image) oelar@@nt, in which case
the current value of the tag expression is retrieved. Each element in the repbée gnagn a
name in its Properties dialog. If the element’s name is not spegifiack |M generates its own
name. If a scriptlet needs to access certain elements in the report it is degotmgive such
elements some meaningful names.

Parameters:
el ement Nanme — the name of the element the value of which is retrieved

Returns: thevalue of the element — eith8tring  representing the text if the element is a text
element or an Object representing the value of the tag expression of any tgpa liseetable in
Appendix A if the element is a tag elemenjada.awt.Image if the element is an image.

Throws: an exception if the element with the specified name was not found or there was some
other error.

2. setEl enentVvalue (String, Object)

publ i ¢ void setElementValue (String elementName, Object v alue)
throws Exception

This method sets the current value of the report element with the specified namenidre e
must be an element with a scriptlet attached (text or image). Each elartfenteéport may be
given a name in its Properties dialog. If the element’s name is not spéaifaed | M generates
its own name. If a scriptlet needs to access certain elements in the repangadd idea to give
such elements some meaningful names.

Parameters:
el ement Nanme — the name of the element the value of which is set

val ue — the value to set — must be eith&tang if the element is a text element or
java.awt.Image if the element is an image.

Throws. anexception if the element with the specified name was not found or there was some
other error.
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7.2 Example

The following example shows the code for a simple scriptlet that accumulates eaoountered
in the report and provides them in a single comma separated string. It also disfdtigsraage.
It is assumed that the report in which the scriptlet executes has the folloanmgnes:

- Tag element with the name “FirstName”

- Tag element with the name “Last Name”

- Text element with the name “NamesList” (the scriptlet is attadhéug element)

- Image element with the name “Image” (the scriptlet is also attaoltadstelement)

public cl ass TestScriptlet i mpl ement s IReportScriptlet
{

private bool ean m_firstTime = true;

publ i ¢ TestScriptlet()

{
}

/~k

* @see
com.bas.basserver.documents.|ReportScriptlet#before Reportlnit(com.bas.basserve
r.documents.IReportEnvironment)

*/

publ i ¢ voi d beforeReportinit(IReportEnvironment environment)

t hr ows Exception
{

}

/~k

* @see
com.bas.basserver.documents.IReportScriptlet#afterR eportlinit(com.bas.basserver
.documents.IReportEnvironment)

*/

publ i ¢ voi d afterReportinit(IReportEnvironment environment)

t hr ows Exception
{

}

/*

* @see
com.bas.basserver.documents.|ReportScriptlet#before Pagelnit(com.bas.basserver.
documents.IReportEnvironment)

*/

publ i ¢ voi d beforePagelnit(IReportEnvironment environment)

t hr ows Exception
{

}

/* (non-Javadoc)
* @see
com.bas.basserver.documents.IReportScriptlet#afterP agelnit(com.bas.basserver.d
ocuments.IReportEnvironment)
*/
publ i ¢ voi d afterPagelnit(IReportEnvironment environment)
t hr ows Exception

Copyright © 2002-2010 Awaresoft Pty Ltd Page 74 of 74



Aware IM 4.9 Programmer’s Reference

{
}

/*

* @see
com.bas.basserver.documents.IReportScriptlet#before Columnlnit(com.bas.basserve
r.documents.IReportEnvironment)

*/

publ i ¢ voi d beforeColumninit(IReportEnvironment environment)

t hr ows Exception
{

}

/*

* @see
com.bas.basserver.documents.IReportScriptlet#afterC olumninit(com.bas.basserver
.documents.IReportEnvironment)

*/

publ i ¢ voi d afterColumninit(IReportEnvironment environment)

t hr ows Exception
{

}

/*
* @see
com.bas.basserver.documents.IReportScriptlet#before Grouplnit(java.lang.String,
com.bas.basserver.documents.IReportEnvironment)
*/
publ i c voi d beforeGrouplnit(
String groupName,
IReportEnvironment environment)
t hr ows Exception

{
}

/*

* @see
com.bas.basserver.documents.IReportScriptlet#afterG rouplnit(java.lang.String,
com.bas.basserver.documents.IReportEnvironment)

*/

publ i ¢ voi d afterGrouplnit(

String groupName,
IReportEnvironment environment)
t hr ows Exception
{
}

/*

* @see
com.bas.basserver.documents.IReportScriptlet#before DetailEval(com.bas.basserve
r.documents.IReportEnvironment)

*/

publ i ¢ voi d beforeDetailEval(IReportEnvironment environment)

t hr ows Exception
{

}
/*
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* @see
com.bas.basserver.documents.IReportScriptlet#afterD etailEval(com.bas.basserver
.documents.IReportEnvironment)
*/
publ i ¢ voi d afterDetailEval(IReportEnvironment environment)
t hr ows Exception

{
/I here all report elements have been calculated already
String firstName = (String) environment.getElemen tvalue
("FirstName" );
String lastName = (String) environment.getElemen tvalue
("LastName" );
String curList = (String) environment.getElemen tValue
("NamesList" );
i f (curList== nul 1)
curList = "
/I create the string with names
i f (m_firstTime)
m_firstTime = fal se;
el se
curList = curList + B
/Il set the value for our element
environment.setElementValue ( "NamesList" , curList + firstName +
"""  + lastName);
/Il set the value for another element
Imagelcon image = new Imagelcon
(getClass().getResource( "Icom/bas/uiconfiguration/images/arrowLeft.gif" );
environment.setElementValue ( "Image" , image.getimage ());
}

8 Using AJAX with Aware IM

AJAX technology is becoming more and more popular for web application develogmané

IM makes it possible for developers and web designers to create AJAX-enabled former and us
interfaces. The following section describes what developers and web designesdat@ t
integrate AJAX withAware IM.

8.1 General Principles

In the heart of AJAX technology is XML interaction between a browser-based athdrihe
server. This interaction is performed using JavaScript andMtsHttpRequest object. The
client uses this object to send an XML request to the server and the server sends the data
represented in XML format back to the client. The client can then use JavaScrisetat pine
data obtained from the server to the user.
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SinceAware IM is already doing everything necessary to present the data to the user with its
default user interface, one might ask why is it necessary to use AJAX at allhy cases it is

not necessary and the defafllvare | M user interface is perfectly sufficient. In some cases,
however, developers and web designers may want to change the default interface saadd ext
flexibility or totally replace it with the user interface of their own andAwsare IM as a backend
platform only, that takes care of database integration, business logic, ruldsi®ts.Where

AJAX comes in.

Aware | M offers an XML interface that allows developers and web designers to use it as a
backend platform that will provide the data for the forms, persist the data, execogsbusies

and processes, run queries, create documents from document templates etc. ThieXatle int
can be used to post requesté&\ware |M in theXMLHttpRequest object. The presentation of
data provided byAware IM can then be done using multiple AJAX/JavaScript libraries available
on the market EXT, Backbase , Dojo , Google and many others. This makes it possible to
create rich user interfaces with many different styles and web widge#&t liit is possible to use
Aware IM XML Interface not only in JavaScript/AJAX technology but also in other Rich
Internet Applications (RIA) technologies, such as Flex or Laszlo (these steffger to create
rich Internet applications). Section 8.2 describedAare |IM XML Interface in detail.

It is also possible to use AJAX technology to embed custom forms inforére | M-driven
interface, rather than create the entire user interface from scrattbn$e8 explains how to do
this.

8.2 Using Aware IM XML Interface

The document type definition (DTD) file describing the structur&wedre IM XML interface is
available anhttp://www.awareim.com/dtd/awareim.dffihe current section describes this
interface in detail.

To use Aware IM XML Interface one would need to startAlare IM system on a server (see
Aware IM Installation Guide for details). Once theare |M system is started it is possible to
send XML requests to the following URLttp://serverName:8080/AwarelM/xml.do

Each XML request should consist of one or memteon requests (usually just one). Each action
request instructBware |M server to perform a particular action — get an instance of a business
object, run a query, start a process etc. The first action request must be a reqgast to |
(login_action ).

Note: The latest version 4.0 of Aware IM uses the AJAX technology and the EXT 2.0 library to
build its default out-of-the-box user interface. This version makes use of an updated XML
interface. Application developers can use the new version of the XML interface to create their
own custom front ends. The DTD file describing the new interface is available at

http: //mww.awar eim.comvdtd/web_interface.dtd. The URL to use for the new interfaceis
http://ser ver Name: 8080/Awar el M/xml .awr

The current document describes the older interface, which can still be used to develop custom
user interfaces using Aware IM as a back-end system.
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8.2.1 Login action
<IELEMENT login_action EMPTY >

<IATTLIST login_action business_space CDATA #IM PLIED>
<IATTLIST login_action user_name  CDATA #IM PLIED>
<IATTLIST login_action password CDATA #IM PLIED>
<IATTLIST login_action testing_mode %Boolean; "fa Ise">

Login action must be the first XML request to be sent to the server. It startsshenssith the
server. The attributes of the action are user credentials. If they are omittelt dilues are
used. Ifbusiness_space  attribute is omitted the default business space is assumed; if
user_name attribute is omitted, guest access is assumed.

Example:
<l ogi n_action busi ness_space="CRM user_nanme="admi n” passwor d="password”
testing node="true” />

The reply from the server is an XML of the following format:
< ELEMENT | ogin_action_return (session_id|failure) >

If login was successful the session id is returned. This session id should be savediégtthe cl
and used in subsequent calls to the server (unless the client is a browser that suppestscooki
which case session id can be omitted). Example of the return:

<l ogi n_action_return>
<sessi on_i d>62372304wdasda3243</ sessi on_i d>
</l ogin_action_return>

8.2.2 Getting business space version

You can send requestsAavare | M to provide the XML definition of the entire business space
version — either in the standard mode or in the testing mode. You can then analyze these
definitions in your client script (for example, check attribute types etc). Tlosving action will
requestAware IM to return the currently published business space version in the standard mode:

<IELEMENT get_business_space_version_action (sessio n_id?) >

For example:
<get_business_space_version_action />

Aware IM returns the XML definition of the business space version (see
http://www.awareim.com/dtd/bsv.dtd

<IELEMENT get_business_space_version_action_return
(business_space_version|failure) >

To get the current business space version for testing use the following action:
<IELEMENT get_test _version_action (session_id?) >

The return type is defined as follows:
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<IELEMENT get_test version_action_return (business_ space_version|failure) >

Because the definition of a business space version can be quite large it is bettdrthe s
request just once and save the definition of the version on the client.

8.2.3 Creating business objects
The following action will create a new instance of the specified business object:

<IELEMENT create_object_action (session_id?, busine ss_object_template,
nested_templates*) >

Thebusiness_object_template element defines the data for the business object to create
an instance from. Theested_templates element should be used when the business object
is created together with its nested child objects. For example, you could have a fanm for

Order business object that also contains data for the list of the corresponding

OrderLineltem  objects and you want to create both the order and all its line items. The
names of the attributes that you specify intibeiness_object_template element and
nested_templates element must match the names of the attributes defined for the business
object in the business space version.

Example:
<create_object_action>
<busi ness_obj ect _tenpl ate nane="O der” >
<attribute_val ue nanme="Date” val ue="01/ 06/ 2006” />
<attribute_value name="Client” value="John Snith” />
<attribute_val ue name="Anount” val ue="200.00" />
</ busi ness_obj ect _t enpl ate>
</create_object_action>

The return type of the action has the following format:
<! ELEMENT create_object_action_return (business_object|action_request|failure)
>

Business_object element contains the instance of the object that has been created. For the
explanation of thaction_request element see section 8.2.14

The following action allows you to fill out a business object template with initiakgabased on
initialisation rules before the instance of the object is created. The actidrelfadwing
format:

<! ELEMENT cal cul ate_initial _values_action (session_id?,

busi ness_obj ect _tenplate) >

<I ATTLI ST calculate_initial _values_action changed attribute %AttributeNane;
# MPLI ED>

Thebusiness_object_template element represents a business object that will be filled
with initial values. If thechanged_attribute attribute is specified the business object
template is to be re-initialized because the value of the specified attrilsutbdraged. The new
value of the attribute must be specified in the business object template.
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The server returns the business object template initialized with values f@exadution:

<IELEMENT calculate_initial_values_action_return
(business_object_template|failure) >

8.2.4 Modifying business objects
The following action will modify the existing instance of a business object withgedwalues:

<IELEMENT modify_object_action (session_id?, busine ss_obiject,
((nested_templates*)|nested_objects*)) >

Thebusiness_object element defines the new data for the existing instance of the business
object. Thenested_templates element should be used when the children of the business
object should be created along with the modification of the parent object. The

nested_objects element should be used when existing child objects are modified together
with the modification of the parent object. For example, you could have a form@udan

business object that also contains data for the list of the corresp@rdiad.ineltem

objects and you want to modify the order and create/modify its line items.

The names of the attributes that you specify irbtliness_object,
nested_templates andnested_objects elements must match the names of the
attributes defined for the business object in the business space version.

Example:
<modify_object_action>
<busi ness_obj ect name="Order” id="253" version_no="1.0" >
<attribute_val ue nanme="Date” val ue="01/ 06/ 2006” />
<attribute_value name="Client” value="John Smith” />
<attribute_val ue name="Anount” val ue="200.00" />
</ busi ness_obj ect >
</ nmodi fy_obj ect _acti on>

The return type of the action has the following format:
<! ELEMENT nodi fy_obj ect _action_return (success|action_request|failure) >

For the explanation of thection_request element see section 8.2.14

The following action allows you to fill out a business object with values based on uéatalt
rules after some attribute of the object has been changed. The action has the follonaty f

<! ELEMENT recal cul ati on_obj ect _action (session_id?, business_object) >
<! ATTLI ST recal cul ate_object _action changed attribute %AttributeNane;
#| MPLI ED>

Thebusiness_object element represents a business object that will be filled with initial
values. If thechanged_attribute identifies the attribute that has been changed. The new
value of the attribute must be specified in the business object.
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The server returns the re-calculated business object:

<IELEMENT recalculate_object_action_return (busines s_object|failure) >

8.2.5 Deleting business objects

The following action sends the request to the server to delete one or more instancernsss busi
object:

<IELEMENT delete_objects_action (session_id?, objec t_identifier+) >
For example,
<delete_object_action>

<obj ect _identifier name="Order” id="2677" />

<obj ect _identifier name="Asset” id="3647" />
</ del et e_obj ect _acti on>

The return type of the action has the following format:
<! ELEMENT del ete_obj ects_action_return (success|action_request|failure) >

For the explanation of thection_request element see section 8.2.14

8.2.6 Reading business objects
The following action reads the specified business objects from the server:

<!l ELEMENT get objects_action (session_id?, object_identifier+) >
The server returns business objects as follows:

<! ELEMENT get objects_action_return ((business_object+)|failure) >
For example:

<get objects_action>
<obj ect _identifier name="Order” id="2677" [>
<obj ect _identifier name="Asset” id="3647" />
</ get _objects_action>

The server may return:

<get _objects_action_return>
<busi ness_obj ect name="Order” id="2677" version_no="2.0">
<attribute_val ue nanme="Date” val ue="01/ 06/ 2006” />
<attribute_value name="Client” value="John Smith” />
<attribute_val ue nanme=" Anount” val ue="200.00" />
</ busi ness_obj ect >
<busi ness_obj ect nanme="Asset” id="3647" version_no="4.0">
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<attribute_val ue name="Nanme” value="Car” />
<attribute_val ue name="Type” val ue="Autonotive” />
<attribute_val ue name="Val ue” val ue="20000. 00" />
</ busi ness_obj ect >
</ get _objects_action_return>

When the server returns reads business objects in responsgét thigiects action it
does not read attributes of the binary types, such as attributesRittiinee andDocument
types, for optimisation reasons (the data for such attributes may be quite farge)want to get
the binary data for such attributes (the contents of picture images and documentsgyou nee
send a special request to the server. The format of this request is:

<! ELEMENT get_binary_data_acti on (session_id?, object_identifier) >
<I ATTLI ST get _binary_data_action attribute %AttributeName; #REQU RED>

Theobject_identifier element identifies the object to read binary data from and the
attribute attribute identifies the binary attribute to read. The binary data is returned in the
following format:

<! ELEMENT get binary_data_action_return (binary datalfailure) >
The binary data is encoded in the Base64 type encoding.

Similarly to set the value of a binary attribute use the following action:

<! ELEMENT set _binary_data_ action (session_id?, object _identifier, binary_data)
>

<I ATTLI ST set_binary_data_action attribute %AttributeNane; #REQU RED>
<! ELEMENT set _binary_data_action_return (success|failure) >

Binary data that you provide must be encoded using Base64 encoding.

8.2.7 Working with references

Aware IM XML interface allows you to read and modify lists of instances of busolgects

that are related to a particular instance of a business object through an attribateetdrence
type (references). When you read a business object usiggtthabjects_action (see
section 8.2.6Aware IM will only return related instances for single references (“multiple
allowed” flag is off). These are returnedraference_value elements. Related instance for
multiple references (“multiple allowed” flag is on) are not returned for ogétiuin reasons, as
their number may be quite large. If you want to get multiple references for soimgt@tof a
business object you need to either run a query to retrieve the references (sees28) or use
the get_all_references_action . The former approach is more flexible as it allows you
to get only a particular number of references, not all of them at once.

The format of thget_all_references_action is as follows:
<IELEMENT get_all_references_action (session_id?, o bject_identifier) >
<IATTLIST get_all_references_action attribute %Att ributeName; #REQUIRED>
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For example:

<get _all _references_action attribute="Lineltens” >
<obj ect _identifier name="Order” id="1235" />
</get_all _references_action>

The return type is:
<! ELEMENT get all _references_action_return ((business_object*)|failure) >

As you can see related instances are returned as business objects.

When you create or modify business objects (see sections 8.2.3 and 8.2.4) you can specify values
of related objects using tmeference_value element. If you are modifying objects the

values that you specify will alwaysplace the existing reference values. If you want to add to an
existing list of multiple references or delete from this list you need to use

add_references_action anddelete_references_action . The format of the
add_references_action is as follows:

<I ELEMENT add_references_action (session_id?, object _identifier,
object _identifier+) >
<I ATTLI ST add_references_action attribute %AttributeNane; #REQU RED>

The firstobject_identifier element identifies an object that we are adding references to
(theattribute attribute identifies the reference attribute). Othigect_identifier
elements identify references to be added to the list. For example:

<add_references_action attri bute="Lineltens” >
<obj ect _identifier name="Order” id="3723" />
<obj ect _identifier name="OrderLineltent id="4532" />
<obj ect _identifier name="OrderLineltent id="4533" />
</ add_references_action>

The action above adds tv@rderLineltem  objects (with id’s 4532 and 4533) to the
Lineltems  attribute of theDrder object with id 3723.

The action has the following return type:
<IELEMENT add_references_action_return (success|act ion_request|failure) >
For the explanation of thection_request element see section 8.2.14

An action to delete references is similar:

<IELEMENT delete_references_action (session_id?, ob ject_identifier,
object_identifier*) >

<IATTLIST delete_references_action attribute %Attr ibuteName; #REQUIRED>
<IELEMENT delete_references_action_return (success| action_request|failure) >
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8.2.8 Running queries

There are two actions that send requesfsaare | M server to run a query — one runs a query
that is already configured in a business space version and another one allows running a query
created on the fly. The format of the action that runs an existing query is as follows:

<IELEMENT execute_named_query_action (session_id?, context?, prompted_value*)
>

<IATTLIST execute_named_query_action name %QueryNa me; #REQUIRED>
<IATTLIST execute_named_query_action start %lInteger ;>

<IATTLIST execute_named_query_action span %lnteger ;20>

« Thename attribute indicates that name of the query in the business space version to run.

» Thestart attribute indicates the index of the first instance of a business object to return. If
you specify a number greater than 1 Aware IM will skip the first instances.

* Thespan attribute indicates how many instances to return — this allows you to limit the
number of instances returned by the server in case it is too large.

 Thecontext element allows you to specify instance(s) of business objects that will be used
as a context for the query. The query may refer to business objects that it does not query on.
The values for those objects are taken from the context. For example, if a form of adusine
object is displayed and a query is run from an operation on this form, the instance of a
business object, whose form is displayed, may be in the context.

» If aqueryinvolves values that need to be entered at run-time by the user, the
prompted value element allows providing these values. The user interface on the client
must ask the user for these values and provide it in the action request.

The format of the return is as follows:
<IELEMENT execute_named_query_action_return (query_ result|failure) >

Thequery_result element returned by a server contains instances of a business object that
match the query criteria (only those instances that are within the rangeeshlegithestart

andspan attributes). It also has the value of “total” which contains the total number of iestanc
that match the query criteria.

The following action allows you to create and run a query on the fly:

<IELEMENT execute_query_action (session_id?, query_ definition, context?,
prompted_value*) >

<IATTLIST execute_query_action start %lnteger; "1 ">

<IATTLIST execute_query_action span %lnteger; "2 0">

The meaning of thetart , span, context andprompted value elements is exactly the
same as for thexecute_named_query_action . Thequery_definition element (see
http://www.awareim.com/dtd/bsv.dtdefines a query that the server should run.

The format of the return is as follows:
<IELEMENT execute_query_action_return (query_result |failure) >

Example: the following query will find Lineltems belonging to a particular Order
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<execute_query_action start="1" span="20" >

<query_definition queries_on="OrderLineltem condition="OrderLineltemIN
Order. Lineltems" >

</ query_definition>

<cont ext >
<cont ext _el ement >
<obj ect _identifier name="Order” “id=4567" />

</ cont ext _el enment >
</ cont ext >
</ execut e_query_action>

8.2.9 Working with processes
The following action sends a request to the server to run the specified process:

<! ELEMENT execute_process_action (session_id?, context?) >
<! ATTLI ST execute_process_action nane %rocessNane; #REQU RED>

Thename attribute specifies the process to run. Thetext element specifies process input
parameters (if any).

The return type has the following format:

<! ELEMENT execut e_process_action_return
(success| action_request|failure|process_id) >

If a process has been suspended by the server either because it takes too long to ran it or it i
waiting for a reply from the user or from a service provider the id of the processee This

id can be used to cancel a process or check its status (see later). For the exatiei
action_request element see section 8.2.14.

Example:

<execute_process_action name="Borrowltent >
<cont ext >
<cont ext _el ement >
<obj ect _identifier name="Menber” “id=4567" />
</ cont ext _el ement >
</ cont ext >
</ execut e_process_acti on>

The following action sends a request to the server to cancel the specified process:
<! ELEMENT cancel process_action (session_id?, process_id) >

Theprocess id elementis the id of the process to be cancelled (as returned by the
execute_process_action ). The return type is as follows:

<! ELEMENT cancel process_action_return (success|failure) >

The following two actions allow you to get either the status of a particular prigdessfied by
the process id) or of all processes active on the server:
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<IELEMENT get_process_statuses_action (session_id?) >

<IELEMENT get_process_statuses_action_return ((proc ess_status®)|failure) >
<IELEMENT get_process_status_action (session_id?, p rocess_id) >
<IELEMENT get_process_statuses_action_return (proce ss_status|failure) >

8.2.10 Working with services

The following action allows you to send a request to the server to execute a pastouita of
an intelligent business object:

<IELEMENT execute_object_service_action (session_id ?, object_identifier,
business_object*) >

<IATTLIST execute_object_service_action name %Servi ceName; #REQUIRED>
Thename attribute specifies the service to execute oibject_identifier element

identifies the instance of an intelligent business object that provides the sanditiee
business_object element identifies parameters of the service (if any).

The return type of the action is as follows:

<IELEMENT execute_object_service_action_return
(natification|action_request|failure) >

Thenotification element contains the return of the service. The structure of this notification
corresponds to the definition of the service reply in the business space version. For the
explanation of thaction_request element see section 8.2.14. The following example

shows a request to call serviRegisterPayment  of the PayPal object:

<execut e_obj ect _service_acti on name="Regi st er Paynment” >
<obj ect _identifier name="PayPal” id="459" />
<busi ness_obj ect nanme="Paynent Par anet ers” i d="3342" version_no="1.0">
<attribute_val ue name="country” val ue="US" />
<attribute_val ue nanme="anount” val ue="1000.0" />
<attribute_val ue name="iten? val ue="Software Product” />
</ busi ness_obj ect >
</ execut e_obj ect _servi ce_action>

The following action allows to execute a service defined in the current business spac
<! ELEMENT execute_service_action (session_id?, business_object*) >

<I ATTLI ST execute_servi ce_acti on name %servi ceNanme; #REQUI RED>

<! ELEMENT execute_service_action_return (notification|action_request]|failure)
>

The format is very similar to thexecute_object_service_action except that there is
no object_identifier element that identifies the service provider.

8.2.11Working with documents

The following action allows you to send a request to the server to fill a document eewighat
runtime data:
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<IELEMENT run_document_action (session_id?, busines s_object*, prompted_value*)
>

<IATTLIST run_document_action name %DocumentName; #REQUIRED>

<IATTLIST run_document_action print_results %Boole an; "false">

* Thename attribute identifies the document template that will be filled with runtime. dat

* Theprint_results attribute indicates whether the resulting document will be sent to the
server printer

* Thebusiness_object elements indicate the data source for the document, provided the
document template’s data source is configured to be “determined at run-time”.

» If the document template represents a report and this report has parameteegitt@abee
entered by the user, tpeompted_value  elements contains data entered by the user. The
client interface is supposed to collect this data prior to callingdocument_action

The format of the return is as follows:

<IELEMENT run_document_action_return (document_resu It|failure) >

The document is returned dscument_result element that contains binary data for the
document encoded using Base64 encoding.

The following actions allow you to manage user-defined document templates (AMvare |
Developer Edition only).

Theuser_defined_template_action retrieves the specified document template from the
server:

<IELEMENT user_defined_template_action (session_id? ) >

<IATTLIST user_defined_template_action name %Docume ntName; #REQUIRED>

<IELEMENT user_defined_template_action_return (docu ment_definition|failure) >

The following action allows changing the design of the document template:

<IELEMENT change_user_defined_template_action (sess ion_id?, binary_file) >
<IATTLIST change_user_defined_template_action name %DocumentName; #REQUIRED>
<IELEMENT change_user_defined_template_action_retur n (successifailure) >

The following action resets the design of the document template to “factory default

<IELEMENT reset_user_defined_template_action (sessi on_id?) >
<IATTLIST reset_user_defined_template_action name % DocumentName; #REQUIRED>
<IELEMENT reset_user_defined_template_action_return (successifailure) >

8.2.12Import/Export
The following action sends the request to the server to import the specified CSV file

<IELEMENT import_action (session_id?, binary_file) >

<IATTLIST import_action object_name %ObjectName; #REQUIRED>
<IATTLIST import_action batch_size %lnteger; "1000">
<IATTLIST import_action validate  %Boolean; "false">
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 Theobject_ name attribute specified the name of the business object to import

* The batch_size attribute specifies the number of records in the file after reading which
the server commits the current transaction

 Thevalidate attribute indicates whether the server should execute business rules
associated with the object before saving the imported values

* Thebinary_file element contains the records to be imported

The server returns the results of the import in the following format:

<IELEMENT import_action_return (import_results|fail ure) >

The following action is similar to thenport_action except that it imports the relationship
file.

<IELEMENT import_relationships_action (session_id?, binary_file) >

<IATTLIST import_relationships_action object_name %O0ObjectName; #REQUIRED>
<IATTLIST import_relationships_action batch_size %Integer; "1000">
<IELEMENT import_relationships_action_return (impor t_results|failure) >

The following action sends the request to the server to export the data from the $hstem
action has the following format:

<IELEMENT export_action (session_id?, query_definit ion, export_options) >

* Thequery_definition element defines a query that the server should run to determine
the data to be exported (det#p://www.awareim.com/dtd/bsv.dfdr the description of the
format of this element)

» Theexport_options element defines the options of the export — whether to export ID’s
of the object, binary data, relationships etc

The server returns the results in the following format:
<IELEMENT export_action_return (export_results|fail ure) >

where theexport_results element containslainary_file element representing
exported data optionally followed by a relationship file if exported data includg®nships.

8.2.13Logout

The logout action sends the request to the server to end the current session. The action has the
following format:

<IELEMENT logout_action (session_id?) >

8.2.14 Handling user interface requests from the server

A number of action requests sent to the server may trigger execution of busire3usileess
rules may include actions that require interaction with the user. For exam®\ TR NEW
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action requires the user to fill out a form of a business objed® @k FROM action requires
the user to make a selection from a list of possible values etc. Therefore, in résgbase
request sent to the server, the server may request the caller to performusantanterface
operations and return the result of these operations to the server. Once the setlvesaets
results it will continue execution of rules triggered by the original requese teetrver.

When this situation happens the server returnathien_request element in response to
the request from the client. This element has the following format:

<IELEMENT action_request (process_id,

(enter_new_params|edit_view_params|display_document _paramsjdisplay_pick_from_p
arams|display_message_question_params|run_query_par ams)) >

<IATTLIST action_request action_name

(enter_new|edit|view|display_document|display|pick_ from|display_message|displa
y_question|run_query) #REQUIRED>

<IATTLIST action_request reply_expected %Boolean; "true">

* Theaction_name attribute indicates the name of the Rule Language action that requires
interaction with the user

* Thereply_expected attribute indicates whether the server expects any reply from the
client. Some actions of the Rule Language require the client to display sometlthiegiget
interface, but do not expect any result back. For exampl®IBRLAY action just instructs
the client to display the results of the query to the user.

» Theprocess _id element specifies the unique id of the process on the server that was
executing the rules. If the client is to supply a result back to the server, it mustrgsiade

» The different parameter elements are specific to the action that reqiémesiion with the
user. For th&NTER NEWAction it is the name of the object to create, for the
DISPLAY_DOCUMENdA3ction it is the name of the document template to display etc.

When the client receives such a request from the server it is supposed to perfoquitbéd re

user interface actions and if necessary provide the reply to the server. Foregxbthelserver
requested thENTER NEWAction, the client is supposed to display the appropriate form, collect
the data for the business object and return this data back to the server.

The format of the client’s reply to the server is as follows:

<IELEMENT reply_to_server_action (session_id?, proc ess_id, reply_data?) >
<IATTLIST reply_to_server_action action_name
(enter_new|edit|view|display_document|display|pick_ from|display_message|displa
y_question|run_query) #REQUIRED>

<IATTLIST reply_to_server_action operation_cancelle d %Boolean; "false">

 Theaction_name attribute indicates the Rule Language action that required interaction
with the user

* Theoperation_cancelled attribute indicates whether the user cancelled the operation
(if he did, the server needs to be notified so that it can abort the rule process)

« Theprocess _id element identifies the server process that sent the request in the first place
(this should be the value returned by the server iat¢kien_request element).
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* The reply_data element contains the data to be given to the server. This dataicstepbeif
Rule Language action.

The server reply has the following format:

<IELEMENT reply_to_server_action_return (success|ac tion_request|failure) >

The server may return tilseiccess element, which indicates that the original request that
triggered execution of rules was successfully completed, or the servertorayargother
action_request element to indicate that it had executed another action of the Rule
Language that requires interaction with the user.

8.3 Creating Custom AJAX Forms

The following section describes what a developer or web designer has to do to embed AJAX-
driven business object forms indavare M. Configuration of custom forms is explained in the
Aware IM User Guide.

Aware | M allows application developers to plug-in their own custom forms to be used when
Aware |M creates or modifies a business object. These forms may use AJAX technology to
communicate with the server that makes it possible for a developer to use a yast AiraX
frameworks available on the market. Unlike the XML interface described in thepsesaction,
which assumes thé&tware IM is used purely as a back-end framework, custom forms are
integrated into th&ware I M user interface framework and, therefore, must obey certain rules in
order for this integration to be smooth.

There are two types of custom forms that can be integrateAuwere | M:

1. Custom forms that u$eXT 2.0 library
2. Custom forms that use oth®&BAX frameworks or plain HTML and Javascript

Since Aware IM uses EXT 2.0 library internally it can easily integrat®opuforms that use the
same technology — this is why using EXT library to develop custom forms is differemating
custom forms using other technologies. We will look at these two methods separately.

8.3.1 Developing Custom Forms based on the EXT 2.0 library
The following section assumes that the reader is familiar with the EXT 2.0/libra

To develop a custom form using EXT 2.0 library one has to provide a JavaScript function that
would create an instance of th&t.FormPanel JavaScript objecAware IM expects this

function to have a specific signature (see below). Once a user makes a requestytohaispl

custom formAware IM will call this function and expect to return thermPanel . Aware M

will then display this form panel. It is a developer’s responsibility to populate theisoot the

form panel with data and provide a function handler that would submit the data when the “Save”
button is pressed. The developer can use any of the available XML interfacksadhat M
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exposes to get the data to populate the form and to submit the data entered by th&weser to
IM.

The signature of the function that creates the form panel is as follows:

function MyFunction (objectName, objectld, objectVe rsion)
(returns Ext.FormPanel)

Aware IM will provide parameter values for this function as follows:

* objectName
The name of the object being created or modified

e objectld
The unique id of the object being modified (as defined in the Aware IM database) — this is
not applicable for new objects in which case objected is negative

* objectVersion
The version number of the instance being modified (not applicable for new objects)

These parameters can be used by the function to read and write object dataAveargtioV.
An example of a simple function is provided below:

function CreditAccountForm (objectName, objectld, o bjectVersion)

I/ populate the form if not a new object
if (objectld > 0)
{

}

var panel = new Ext.FormPanel ({

labelWidth: 70,

width: 300,

height: 400,

items: [

{
xtype: "textfield",
name: "balance",
id:  "balance",
/I We can initialize with the val ue obtained from the server
/lvalue: balanceValue,

anchor: "99%",
fieldLabel: "Balance"

/I use XML to extract the data for this object nam eandid

xtype: "textfield",
name: "limit",
id:  "limit",
anchor: "99%",
fieldLabel: "Credit Limit"
}
1
buttons: [

{

text: "Save",
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handler: function () { SaveCredit Account(panel, objectName,
objectld); }
}

]
D

return panel;

}
function SaveCreditAccount (form, objectName, objec tid)
{
/I use XML interface to populate the server with t he data from the form
}

You can put all your JavaScript functions into your own JavaScript file and then you will need to
modify thestartup.html file located in theAwarelM/Tomcat/webapps/AwarelM

directory to include your file (make sure that your file is the last in the listvafsgript files

included already).

The last step you need to do is to provide the name of the function that creates the custom form
for the object to the custom form dialog of the Configuration Tool — this is explained in the
Aware IM User Guide.

8.3.2 Developing Custom Forms using non-EXT technologies

You do not have to use the EXT library to develop custom forms — you can use plain HTML for
your form and write some Javascript to populate the form with data and then submit tbe data t
the server.

The approach used Byware IM is similar to the one described in the “Developing Custom

Forms using EXT 2.0 Library” section. When configuring a custom form in the Configuration
Tool you need to provide the HTML code of your form and the name of the Javascript function
thatAware IM will call as soon as the HTML form has been displayed. This Javascript function
can initialise the form with data that it obtains from the server usingwiaee |IM XML

interface and add “onclick” handler to the “Submit” button of the form that would submit the data
to the server (again using the XML interface).

Aware |M expects the function to have the following signature:
function MyFunction (objectName, objectld, objectVe rsion)
(no return is expected)

Aware IM will provide parameter values for this function as follows:
* objectName
The name of the object being created or modified
e objectld
The unique id of the object being modified (as defined irAtnare |M database) — this is
not applicable for new objects in which case objected is negative
* objectVersion
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The version number of the instance being modified (not applicable for new objects)

These parameters can be used by the function to read and write object dataAvzargtioV.
An example of a simple function is provided below:

function CreditAccountForm (objectName, objectld, o bjectVersion)

I/ populate the form if not a new object
if (objectld > 0)
{
/l use XML to extract the data for this object nam eandid
/1 bal anceVal ue = ...
/1 populate the formusing id's of the fields that are assuned to
be available in the HTM. of the form
docunent . get El ement Byl d (“bal anceFi el dl d”). val ue = bal anceVal ue
}

/1 setup the onclick handler of the Submit button
docunent. getEl ement Byl d (“subm tButtonld”).onclick = function () {
SaveCredi t Account (objectNarme, objectlid); }

}
function SaveCreditAccount (objectNanme, objectld)
{
var form = docunent. getEl ementByld (“CreditAccountFormd”);
/1 use XML interface to populate the server with the data fromthe form
}

You can put all your JavaScript functions into your own JavaScript file and then you will need to
modify thestartup.html file located in théwarelM/Tomcat/webapps/AwarelM

directory to include your file (make sure that your file is the last in the listvafsgript files

included already).

Appendix A: correspondence of attribute types and Java

types

The following table lists the mapping between Aveare IM attribute types and the Java types
used in certain methods suchgasAttributeValue andsetAttributeValue of the
IObject interface.

Attribute Type Java Type
Plain Text String
Number Long orDouble depending on the format of the
Number
Date pDrg.openadaptor.util. DateHolder
Timestamp org.openadaptor.util. DateTimeHolder
Duration caom.bas.utils.Duration
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Yes/No Boolean

Document or Picture org.openadaptor.dataobjects.DataObject
with the following sub-attributes:

« DOCDATABINnary)

« DOCTYPHKPIlain Text)

Binary byte []
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