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Tutorial 6: Programming

Getting Started

This tutorial focuses primarily on programming. This chapter introduces the
concepts that will be discussed in detail in subsequent chapters.

Programming the Tutorial Application

This tutorial focuses on programming, and presents four different tutorial scenarios to
demonstrate the use of programming extensions in CORADS.
e Use of a data interceptor

m  You will update the field DueDate in Defect. Based on the defect’s priority, the
system will set different values in DueDate. This scenario also shows how to use
generated enum values for the list of values.

e Ul-side custom code

m  When closing a defect, the system will update the ClosedDate and ClosedByld
fields to indicate when and who closed the defect.

m Two approaches to a solution demonstrate two different programming techniques.
¢ Implement a service and let the Ul view invoke it.
¢ Implement the solution purely using Ul view custom code.
e C(reate a new button to alert the defect owner of a defect assignment.

m Implement a button that will send an email. When the email is sent, display an
informational message on the top of the Ul view to inform the user.

e Instead of relying on a new button, automatically send an email to the defect owner
(if assigned) when the user saves the record.

Understanding the Java Perspective

Until now, the tutorials guided your work in Eclipse within the CodeObjects perspective. For
coding in Eclipse (as opposed to configuring metadata), this tutorial introduces the popular
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Java perspective. To access the Java perspective, from the menu, click Window — Open
Perspective — Java.

= CodeObjects - Eclipse
File Edit Refactor Mavigate S5Search Project CodeObjects Run | Window | Help

i - % > ig - B - ® <|':' MNew Window
| :
o | MNew Editor
{2 CodeObjects Metadata 73 - T s
& tutorial-client Open Perspective » ' &) Java
> G tutorial—modelﬁ Show View K | Other..

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives
Navigation 4

Preferences

If Java is not available on the menu, click Other and in the Open Perspective box, click
Java.

=~ Open Perspective = '@

€2 CodeObjects

C‘u’S Repository Exploring
[3=Database Debug

[f3 Database Development

ﬁ?Debug

% Drools

|7 Guvnor Repository Exploring
&
S,JJava Browsing

&JJava Type Hierarchy

(1) Planning

=J=Plug-in Development (default)
|.—|‘>‘_‘|F‘\esource

SV Repository Exploring
E0Team Synchrenizing

L AML

QK ] [ Cancel
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Throughout this tutorial, we may ask you to switch back and forth between the CodeObjects
perspective (to edit metadata) and the Java perspective (to write Java code). You can
indeed stay in either perspective. For example, to create a Data Object in Java perspective:

1. Click the module in which you intend to create the Data Object metadata, for example
tutorial-server.
2. Right-click the module name and choose New — Other to open the Select a wizard

dialog box.

= Java - Eclipse
File Edit Refactor Source MNavigate Search Project CodeObjects Run Window Help
FrO Q- WG S Fv L G
[% Package Explorer i3 =8
SE) e 7
> ‘_5 tutorial-client
- 1% tutorial-model
a ‘_5 tutorial-server
A New 3 Java Project
> 7B java/src )
> 2 build/java/] Go Into T  Project...
> =, CodeDbjeg . . )
. =i, JRE Systemn Open in Mew Window 8 Package
> = build Open Type Hierarchy FA | (& Class
i java Show In Alt+Shift+W b | @&  Interface
4 = metadata
-__| 5] Copy Ctrl+C @ | [Enum
(& applica = @ Annotation
. [ datachj 5= Copy Qualified Name
- A
- (= exceptit [ Paste CtrleV &% Source Folder
> 2= service % Delete Delete 151 Java Working Set
> [ servicel % Folder
s [= system Remove from Context Ctrl+Alt+Shift+ Down % File
4 weba i
= o R *| = Untitled Text File
. . Source Alt+Shift+5 » | o -
L tutorial-ser EF JUnit Test Case
Refactor Alt+Shift+T » | = Task
&y Import.. [ Example..
iy Export.
% Other.. Ctrl+N
i Refrech ES
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3. Expand the folder CodeObjects to see the metadata objects it contains.

e o =

Select a wizard

<

Create a new Data Object |

Wizards:
type filter text

(& Class
& Interface

(2% Java Project
# Java Project from Existing Ant Buildfile
1 Plug-in Project

» = General

4 = CodeObjects
Imclts Module
s [ Assignment
4 [= Data Access
& Business Field Format

@ Data Object

| »

m

@

[[=x]
[
=
&
W

4. Click Next to see the familiar dialog box for specifying a data object.
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Package Explorer view will play an important role in this tutorial. Within Package
Explorer, you can see the metadata you create (metadata folder) and the source code you
write (Java/src folder).

f% Package Explorer 2 =

25 e

s ‘_5 tutorial-client
s ‘_5 tutorial-model
4 1.2 tutorial-server

4 [ javalsre

4 i com.apptutorial.serverservices.impl
- M| DefecthpplicationServicelmpl.java
s DefectinterceptorServicelmpl java
- 72 build/java/src
» B, CodeObjects
» B, JRE System Library [jdkl.6.0_15]
» 4= build
= java
: [= application
4 [= datachject
4 AllDefect.datachject
L&) DefectArea.datachject
L&) DefectDetail.datachject
& Employee.datachject
& LeginUser.dataohject
> = exception
. [ service
. = serviceinterface
> == system
4 [= webapp
> [ WEB-INF
L& tutorial-server.module

We suggest that you experiment with Java perspective to get hands-on experience and
become familiar with it.

Introducing Data Interceptors

Before proceeding into the next tutorial scenario, we must explain a programming
extension in the CodeObjects platform, namely Data Interceptors.

What is Data Interceptor? Just like the name interceptor implies, it is a mechanism to
intercept the data flow (such as before a query or after an update) to perform some
application logic.
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An Example

As an example from the tutorial, assume that the field DueDate is always determined
based on the value of Priority, and the end user cannot modify it.

e Ifthe Priority is 0-Urgent, the DueDate should be set to today + 2 days.
e If the Priority is 1-High, the DueDate should be set to today + 3 days.

e Ifthe Priority is 2-Medium, the DueDate should be set to today + 4 days
e Other than the above, the DueDate should be set to today + 5 days.

With this scenario, we can always intercept the data flow before the update happens. We
examine the value of Priority and then set the DueDate accordingly:

e When Before the update happens (in CORADS, this is called a pre-update
event.)

e What Examine the Priority value and set the DueDate accordingly.
e Where The datainterceptor implementation.

The following diagrams show the flow schematically. (For completeness, the diagram
includes a post-update interceptor, which will be discussed later in this tutorial.)

Normal update data flow

CO Platform
Updat % %
pdate Update ()

With Data Interceptors
CO Platform
Update % %
p
Pre-Update Post-Update

Data Data
Interceptor Interceptor
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Interceptor Events

The previous example introduces and explains the behavior of pre-update interceptors.
What other interceptor events does CodeObjects support?

Operation Interceptor Event  Description
Event before the CodeObjects platform does a query on a given
pre-query .
entity
Query
Event after the CodeObijects platform finishes a query on a given
post-query .
entity
pre-insert Event before the CodeObjects platform inserts an entity record
Insert . Event after the CodeObjects platform finishes the insertion of an
post-insert .
entity record
Event before the CodeObjects platform updates and persists an
pre-update .
entity record to the database
Update
Event after the CodeObjects platform finishes the update of an
post-update .
entity record to the database
pre-delete Event before the CodeObjects platform deletes an entity record
Delete Event after the CodeObjects platform finishes the deletion of an
post-delete

entity record

Interceptor Implementation

You will implement your interceptor as a CodeObjects service. However, you must register
and declare your interceptor service at the entity. We will discuss this further shortly.

The following table lists the methods available for implementation. These pass the entity’s
Java class into the interceptor. For the example of the Defect entity, the Java class is Defect.

Operation Interceptor Event Handler Method Signature
pre-query void preQuery(QueryObject queryObiject)
Query
post-query void postQuery(Defect defect)
pre-insert void prelnsert(Defect defect)
Insert
post-insert void postinsert(Defect defect)
Undat pre-update void preUpdate(Defect curDefect, Defect newDefect)
pdate
post-update void postUpdate(Defect defect)
pre-delete void preDelete(Defect defect)
Delete
post-delete void postDelete(Defect defect)
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Interceptor’s Current Restrictions

Within data interceptors, there are a few things you are not allowed to do:

e You cannot set or change the foreign key field’s value. Using our Defect entity as an
example, you cannot set the foreign key DefectAreald.

e You cannot update the entity’s field value in query and delete related events. For
example, within your pre-query method, suppose you update the field value. The
modified field value will be ignored and will not be persisted or saved to the
database.

e The interceptor’s method will not be called unless it is registered. When
implementing the interceptor, CodeObjects platform will produce the stub Java class
for all event handlers even if you do not register the event handling in the entity.
However at runtime, the CodeObjects platform will not invoke your interceptor
method unless it is registered. For example, even if you implement the pre-delete
method if you do not register the interceptor in the entity, your implementation of
pre-delete will not be invoked by CodeObjects.

e Note that the post-insert, post-update, and post-delete events are designed as a
means of event notification and not for data propagation. For example, assume the
user modifies the Defect data through the user interface and clicks the update
button, which indirectly fires pre-update and post-update interceptors. You might
implement some logic in the post-update event to change the content of Defect, but
whatever you modified in post-update will be ignored. Using our example here,
within the post-update event handler, you can certainly invoke other services or
update other records for your business needs, but if you modify the Defect directly
within these event handlers, your modifications will be ignored.

Coding with List of Values

Each List of Values metadata generates a Java enum class. Instead of using literal strings
(for example, “0-Urgent”) in Java code, we recommend that you leverage the generated
enum class to avoid mismatches at compile time. For example, if an item in a list of values is
changed (such as from “0-Urgent” to “0-Panic”), the enum class will be regenerated with
the new value. If your code still refers to the old enum value, which no longer exists, you
will encounter a compile time error and thus detect the mismatch.
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Take as an example the Priority list of values defined in the tutorial-model module. CORADS
will generate the following Java enum:

package com.app.tutorial.model.lov;
public enum Priority

{
NUM_OMINURGENT ("0-Urgent", null),
NUM_IMINHIGH ("1-High", null),
NUM _2MINMEDIUM ("2-Medium", null),
NUM_3MINLOW ("3-Low", null);

}

You can switch to the Package Explorer in Eclipse to view the generated files for the
metadata. The generated Java files are located under the build/Java/src folder.

% Package Explorer i3 = | o 7 = 8| [ Priorityjava &
s :g tutorial-client - package com.app.tutorial.model.lov:
4 :5 tutorial-model -
a # build/java/src . o
» 3 com.app.tutorial.model defect.metadata public enun Eriority
» [B com.app.tutorial. medel.defect.sde { " .
NUM OMINURGENT ("0-Urgent™, null),
> 8 com.app.tutorial.model defectarea.metadata NUM 1MINHIGH {"1-High", null},
- [B com.app.tutorial. model.defectarea.sdo NUM ZMINMEDIUM ("2-Medium”, null),
» 3 com.app.tuterial.model defectdocument.metada NUM 3MINLOW ("3-Low"™, null):
+ B com.app.tutorial. model defectdocument.sdo
>} com.app.tuterial.model defectnote. metadata private final String walue;
. JB com.apptutorial.model.defectnote.sdo private final String _resourceKey;
4 1 com.app.tutenal.modellov o . )
. = Pripoprity (3tring 3, String resourceKey)
- [J] DefectStatus.java I
|11 Priority java this. wvalue = 3;
4 III Severity.java this.:1':Esc:ur:c:EE-'.'E5r = rescurceley:
- [J] UserRoles.java }
» H3 com.app.tutorial.model services
- com.app.tuterial.modelvalidator Jf LIC Value
. = CodeObjects = public 3tring getWValue ()
- JF-!FT System Library [jdk1.6.0_18] { return  value:
> = build ! -
4 [ metadata
= datacbject // Reaource Key
» = datatable = public 5tring getResourceKey ()
» = entity r B

4 [ listofvalues

& DefectStatus.listofvalues [3_\ Problems | @ Javadoc @ Declaration | & Console | = Properties
| Ll Priority.listofvalues Property

ds ceventy.listofvalues
L4} UserRoles.listofvalues
@ tutorial-model.module -
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Adding Java Build Dependencies

If you program using the generated enum class, you may need to add a build dependency to
it so that the compiler can correctly reference the class definition. For example, assume you
will be implementing a service using Java and plan to use the enum class for the Priority list
of values.

e The service you plan to implement is in the tutorial-server module.
e The generated enum of the Priority list of values is in the tutorial-model module.

e The tutorial-server module will depend on the tutorial-model module. Therefore,
you must include a build dependency on the tutorial-model module to the tutorial-
server module.

To do this:

1. Inthe CodeObjects Metadata Pane, double-click the tutorial-server module to display
tutorial-server.module.

2. Open the property Java Build Dependency and add tutorial-model module to it. This
declares the compile-time dependency on the tutorial-model module.

{0 CodeObjects Metadata 2 = O || & *tutorial-server.module 2

€ component-model <4 Module (Type) com.app.tutorial.server

& tutorial-client
ﬂ intesialoondel | Properties &3 {21 Problems | £ CodeObjects Application Navigater

£ tutorial-server
Property Value

Comment
Distribution Artifact
Dot Met Build Dependency

Java Build Dependency Stutorial-model
Mamespace "= com.app.tutorial.server
Platfarm ‘= java

Type 1= source

NOTE

CORADS by default calculates the module dependencies based on the metadata
references. This example demonstrates how to manually add a programming build
dependency, which is beyond the metadata dependencies that CORADS can calculate.

10
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If there are any metadata objects being referenced from other modules, the module
dependencies are formed automatically behind the scenes, which frees you from explicitly
setting the Java Build Dependency. For example, because the data objects defined in the
tutorial-server module all reference the entities defined in the tutorial-model module,
CORADS will produce an implicit Java build dependency on the tutorial-model module in
tutorial-server module. Therefore, you do not need to explicitly add a Java Build
Dependency. However, it is harmless if you should happen to explicitly declare the Java
Build Dependency again.

{2 CodeObjects Metadata 2 = O

- £ tutorial-model
4 ﬂ tutorial-server
4 g3 Data Access
4 B5 Data Object
5% AllDefect
B2 Defecthrea
B DefectDetail
2% Employee
B2 LoginUser
. ] Deployment
, {"E_'_j Services

Implementing a CodeObjects Service

A service is where you implement your customized application logic. Services are written in
modern object-oriented programming languages such as Java. Within the service
implementation you can do many things, including interface with legacy systems. In this
tutorial, the main theme is to show how you can implement your own service to
encapsulate your business logic.

A CodeObijects service primarily encompasses three layers:

e Service Interface metadata to define the methods along with their inputs and
outputs.

e Service metadata to lay out your implementation. For example, you may need to
consider which data object you must access in order to complete your business
logic. Within the service metadata, you specify which service interface you want to
implement.

e Service Stub Java classes to implement your business logic.

11
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The following diagram shows the metadata structure and the corresponding Java class
inheritance.

Service Interface (metadata) Public interface DefectlnterceptorService
DefectInterceptorService

public abstract class
AbstractDefectInterceptorServicelmpl
implements DefectInterceptorService

I

Service Stub (Java code) public class DefectInterceptorServicelmpl
DefectinterceptorServicelmpl.java extends AbstractDefectInterceptorServicelmpl

Service (metadata)

DefectInterceptorServicelmpl

Service Interface | The service interface defines the operations that the service provides and the
input and output parameters to these operations.

This corresponds to the Java interface as listed to the right in the red box.

Service The Service metadata represents the manifest that describes an implementation
of a Service Interface. As described above, the underlying implementation can
be in a host of different technologies. The service metadata also defines the list
of dependencies a service implementation might have to other services, as well
as any services properties that can be configured at deployment time to modify
the service’s behavior.

This corresponds to the Java abstract class as listed to the right in the red box.

Service Stub This is the physical Java class that holds your physical implementation. This
cannot be any arbitrary Java class—it must inherit from the abstract class
produced by CORADS based on your service metadata.

This corresponds to the Java concrete class as listed to the right in the red box.

The Life Cycle of a Service

All instances of services are created and managed by the CodeObjects platform at runtime,
which frees you from the burden of instantiating the service instances and managing their
life cycles yourself. However, it is still very important for you to know the life scope of your
service when it comes to the implementation.

12
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The following image shows one of the services that you will implement in this tutorial. In
the Property pane for the service, the property Scope has two values Per Application and
Per Call.

&) DefectApplicationServicelmpl.service 52

< Senvice
4+ Dependencies (Dependency List Type)
< Properties (Property List Type)

El Properties &3 [£/ Problems {5 CodeObjects Application Navigator| &l Console

Property Value

Comment
Data Access

Enable MTOM R
Generated Proxy Service i
L

Generated Rating Service

Java Class DefectApplicationServicelmpl
Rule File

Scope
Service Interface
Wrapped Service Dependency Name 15 Per Application

Per Call

The property Scope determines the life scope of the service instance.

-

Per Application In this setting, this service is a singleton throughout the entire
application boundary. In other words, when you bring up your J2EE server (for
example, Apache Tomcat or IBM WebSphere) there will be only one instance of the
service. All the concurrent access or multi-threading access to the service will go

through the same instance.

With this in mind, it is very important for you to code your service with
respect to thread-safety. For example, if you plan to have class level data
variables, you must consider the synchronization control among them.

Per Call In this setting this service is created whenever it is invoked from the
CodeObijects platform. This setting is primarily designed for batch job services that
will be scheduled regularly. When the scheduled time is reached, the specific service
will be instantiated and invoked.

Regardless or whether it is Per Application or Per Call, the service is always instantiated by
the CodeObjects platform, therefore you have no control in terms of the service
construction and service deconstruction.

13
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Programming with Data Objects

[t is very common for you to want to query some database tables, update the data, and save
your changes to the database. Or, you might want to create a brand new record through
Java code. This section explains the fundamental programming concepts for dealing with
Data Objects.

Understanding What Is Generated from the Data Object

This uses the example Employee data object that you created in the previous tutorial.

1. From the tutorial-server module, open the Employee data object. In the Editor pane,
near the top click the node Data Service (Data Service Type). Notice the two
properties Interface Name and Java Class. CORADS uses these two properties to create
the service interface metadata.

s Employee.datachject i3

¢ Data Object
4 Data Service (Data Service Type) EmployeeDataService
<+ Root (Data Slice Type)

T Properties &% (2! Problems {0 CodeObjects Application Navigator

Property Value

Comment

Interface Mame EmployeeDataService

Java Class ‘= EmployeeDataService
Local 5ervice Enabled Lo
Service Method Events Enabled '"+&

2. Switch to Package Explorer in the Java perspective and expand tutorial-server —
build — metadata — service [and serviceinterface]. Notice that in the folder
build\metadata\serviceinterface, EmployeeDataService, a service interface metadata
file was generated. Similarly the service metadata EmployeeDataServicelmpl (service
interface name + “Impl”) was generated in the build\metadata\service folder.

14
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The following screen image shows the service interface metadata.

] Package Explorer 2 = | & ~ — O
> ‘_5 tutorial-client
> ‘_5 tutorial-model
4 ‘_5 tutorial-server
- 5B Java/src
+ 5% build/java/src
> B CodeObjects
> B JRE System Library [jdk1.6.0_18]
» 4 java
4 = metadata
4 =5 zenvice
&) AllDefectDataServicelmpl.service
@ DefectfAreaDataServicelmpl.service
@ DefectDetailDataServicelmpl.service
L&) EmployeeDataServicelmpl.service
4 [~ serviceinterface
@ AllDefectDataService.serviceinterface
@ DefectAreaDataServiceserviceinterface
@ DefectDetailDataService.serviceinterface

L&) EmployeeDataServiceserviceinterface
> [ timestamp

» [= tools
2 = wedl
|=| build.catalog
= java
. [ metadata
> (= webapp

@ tutorial-server.module

4 m k

Examine the Java interface that was produced from the EmployeeDataService service
interface metadata. How can you find the corresponding Java class quickly?

1. Ensure that you have set Eclipse to display the Java Perspective.

2. Press CTRL+SHIFT+T to open the Open Type dialog box. In the text box, enter
EmployeeDataService. Click the matching data service item (marked in red in the
following image.) Note that tutorial-sever/build/Java/src from the tutorial-server
module is also displayed. Click OK to open the EmployeeDataService.

= Open Type = [ o2 ]
Enter type name prefix or pattern (%, 7, or camel case): -

EmployeeDataService)

Matching items:

(1} EmployeeDataService - com.app.tutorial.server.services I

] EmployeeDataServicelmpl

4 {111 3

1} com.app.tutorial server.services Itutorial—sen.rerfbuild,"ja\.rafsrc I

@:‘ [ OK l [ Cancel

15
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You should see something like the following code to denote the Java programming interface
of EmployeeDataService.

public interface EmployeeDataService
{

public DataGraph create() throws DataAccessServiceException;

public long countEmployee(EmployeeQuery querySpec, Long countUpTo) throws
DataAccessServiceException;

public long countLoginUsers(long employeeld, LoginUsersQuery querySpec, Long
countUpTo) throws DataAccessServiceException;

public long countEmployeeByExpression(EmployeeQueryExpression querySpec, Long
countUpTo) throws DataAccessServiceException;

public long countLoginUsersByExpression(long employeeld,
LoginUsersQueryExpression querySpec, Long countUpTo) throws
DataAccessServiceException;

public DataGraph queryById(long employeeld) throws
DataAccessServiceException;

public DataGraph query(EmployeeQuery querySpec) throws
DataAccessServiceException;

public DataGraph queryExpression(EmployeeQueryExpression querySpec) throws
DataAccessServiceException;

public DataGraph update(DataGraph data) throws DataAccessServiceException;
}

Note the data types DataGraph, EmployeeQuery, and EmployeeQueryExpression being
used in the Java interface. These all seem to be related to Employee. What are they, and
how are they used? The following few sections explain.

Understanding Java Classes for Entities, Data Slices, and Data Objects

Java Class for the Entity

How can you identify the Java class for an entity?

1. From tutorial-model open the Defect entity. In the Editor pane at the top, click the
node Entity. The property Java Class is Defect.

i Defectentity I3

4 Entity
< Field {Field Type) AssignedDate
4 Field (Field Type) Clientlrmpact
4 Field {Field Type) ClosedByld

T Properties &2 [Z Problems | €5 CodeChjects &pplicat

Property Walue
Audit Enabled vk
Comment =

Data Table CO_DEFECT {tutorial-rmodel)

Data Yiews

Discriminatar YWalue !

Inherit From

Jzwa Class '= Defect
Resource
Wisibility Enforced o

16
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2. Switch to the CodeObjects perspective and double-click tutorial-model. Click the top
node. The property Namespace is com.app.tutorial.model.

G CodeOhjects Metadata

: ﬂ tutarial-client
. G tutorial-model
. Q tutorial-server

s tutorial-modelmodule &2
4 Module (Type) com.app.tutorial model

1 Properties 23 [2{ Problerns GCndeObjects Applicatig
Property Walue

Comment

Distribution Artifact

Dot Met Build Dependency
Jawva Build Dependency

Marnespace !
Platforrn '
1

Type

corm.app.tutorial.model

Jawva

Source

Thus, the Defect entity’s fully qualified Java class is com.app.tutorial. model.defect.sdo.Defect,
which is {namespace of the module} + {entity’s class name as all lowercase} + sdo +
{entity’s class name}.

Java Class for a Data Slice

The defect entity is used in the AllDefect data object. To see the Java class for the data slice:

1. From the tutorial-server module, open the AllDefect data object. Expand the node
Data Object and click the node Root (Data Slice Type). Notice that the root data slice’s
property Java Class is also set to Defect.

4 AllDefect.dataobject &3
4 Data Object
4 Data Service (Data Service Type) AllDefectDataserdice
<+ Root (Data Slice Type)

1 Properties &3 [Z¢ Prablems G CodeObjects Application
Property Walue

Association =
Association Marme Resource

Camment =

Enahle Copy Lk

Entity Defect (tutorial-rmodel)
Jawa Class '= Defect

Paging Size =10

Rouw Read Only Expression

Slice Read Only Expression
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2. Click the node Data Object. The property Java Class is AllDefect.

4 AllDefect.dataobject &2
4 Data Object

<4 Data Service (Data Service Type) AllDefectDataService
<= Root (Data Slice Type)

= Properties 52 . [21 Problems | €2 CodeOhjects Application

Property Walue
Comment 1=
I lava Class '= AllDefect
Resource List of Defects

3. Inthe CodeObjects perspective, double-click tutorial-server, and then in the Editor
pane click the node Module.... The property Namespace is com.app.tutorial.server.

= tutaorial-server.module 27

< Module (Type) cormapptutorialserer

Bl Properties 22 {21 Problems | €3 CodeObjects Application Navig

Property Walue
Comment
Distribution Artifact
Dot Met Build Dependency
Java Build Dependency

Marnespace '
Flatfarm !

Type

corm.apptutorial server I
java

saufCe

Thus, the fully qualified Java class for the Defect data slice in the AllDefect data object is
com.app.tutorial.server.dataobject.alldefect.sdo.Defect which is {namespace of the

module} + dataobject + {data object’s class name as all lowercase} + sdo + {data slice’s
class name}.

NOTE

AllDefect is converted to all lowercase to be
used in the namespace for the Java class.
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The Relationship Between the Entity Class and the Data Slice Class

From the above explanation, there are two Java classes related to Defect.
e com.app.tutorial. model.defect.sdo.Defect (Java class for the Defect entity)

e com.app.tutorial.server.dataobject.alldefect.sdo.Defect (Java class for the Defect
data slice in AllDefect data object)

Examine the Java class of com.app.tutorial.server.dataobject.alldefect.sdo.Defect. It inherits
from com.app.tutorial.model.defect.sdo.Defect.

com.app.tutorial.model.defect.sdo.Defect This Java class represents the Defect
Entity. This is the base class for all Defect
data slices.
com.app.tutorial.server.dataobject.alldefect.sdo.Defect | This Java class represents the Defect data
slice within the data object, AllDefect.

In this class you can access the virtual
fields which you define in the data object.
Recall that we added a virtual field in
AllDefect data object for the defect
owner’s full name. This virtual field can
only be accessed within this class.

One instance of these Java classes represents one database record from CO_DEFECT. For
example, when the CodeObjects platform finishes a database query using the AllDefect data
object, each of the result records from the CO_DEFECT table will be transformed to an
instance of class com.app.tutorial.server.dataobject.alldefect.sdo.Defect. If the database
query returns 10 defect records, there will be 10 instances of
com.app.tutorial.server.dataobject.alldefect.sdo.Defect. You use the getter methods to
access the field values or use the setter methods to set the field values. There are also
getter methods to retrieve the associated data slices. For example, you can use the getter
method (getDefectArea()) in Defect class to access the associated data slice, DefectArea.
From there, you can use getters or setters to access the field values of the DefectArea data
record.

Root Object in the Data Object

All these record instances (for example, com.app.tutorial.server.dataobject.alldefect.sdo.Defect)
are placed within one container. This container is called the Root object. The root object’s
Java class is the class name of the Data Object metadata) + Root. For example, the root
object of an AllDefect data object is com.app.tutorial.server.dataobject.alldefect.sdo.AllDefectRoot.
This root object is the starting point for anything arising from the data object.

19



Getting Started

SDO Data Type Used in the Generated Data Object

Here we introduce Service Data Object (SDO) programming concepts.

Service Data Object (SDO) is a technology that allows heterogeneous data to be presented
and accessed in a uniform way. When programming with data (for example, performing
data insertion, modification, or deletion), we program through SDO. SDO is the equivalent
of ADO.NET in the Java world. In another words, ADO.NET is to Microsoft.NET as SDO is to
Java.

CodeObijects has created strongly typed programming interfaces on top of SDO, which ease
data access programming using SDO. Recall from the previous section the explanation of
the Java classes created for the entity, data slice, and root object in the data object:

e com.app.tutorial.model.defect.sdo.Defect
(Java class for Defect entity)

e com.app.tutorial.server.dataobject.alldefect.sdo.Defect
(Java class for Defect data slice in AllDefect data object)

e com.app.tutorial.server.dataobject.alldefect.sdo.AllDefectRoot
(Java class for the root object in AllDefect data object)

Understanding DataGraphs in SDO Programming

The entire data object is presented using Java class DataGraph (class
commonj . sdo.DataGraph)in SDO. DataGraph is a container that holds a few important
objects listed below:

e Root object Every DataGraph created in CodeObjects contains one and only
one root object (example:
com.app.tutorial.server.dataobject.alldefect.sdo.AllDefectRoot in AllDefect data
object). The root object holds all Java data slice objects (such as
com.app.tutorial.server.dataobject.alldefect.sdo.Defect).

e Change summary (commonj.sdo.ChangeSummary): Every DataGraph contains
one and only one change summary that records all the changes made to the
DataGraph, such as record insertion, deletion, and modification. The change
summary is essential to persist your record into the database.

NOTE

You must turn on change tracking in SDO in order for the data
graph to track the changes you make to the data object.
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We have been using the AllDefect data object as an example. Examine the Employee data
object defined in the tutorial-server module, to see how a hierarchical data object is
presented in a data graph.

& Employee.dataohject 52

¢ Data Object
4 Data Service (Data Service Type) EmployeeDataervice
I"::" Root (Data Slice Type) IQ: Employee

4 Field (Data Slice Field Type) CoCreatedBy

4 Field {Data Slice Field Type) CoCreatedDate

4 Field {Data Slice Field Type) CoRowVersicnMum

4 Field (Data Slice Field Type) ColpdatedBy

4 Field {Data Slice Field Type) ColpdatedDate

4 Field (Data Slice Field Type) Departrent

4 Field (Data Slice Field Type) EmailAddress

4 Field (Data Slice Field Type) EmpStatus

4 Field {Data Slice Field Type) Employeeld

4 Field (Data Slice Field Type) Extension

4 Field {Data Slice Field Type] FirstMame

4 Field (Data Slice Field Type) JobTitle

4 Field (Data Slice Field Type) LastMame

4 Field (Data Slice Field Type) PartyType

< Field (Data 5lice Field Type) FullMame

|+ Child (Data Slice Type) LcnginUsers,IEntit:,r: Leginlser (component-model), Type: one-to-many
4 Field (Data Slice Field Type) CoCreatedBy
4 Field (Data Slice Field Type) CoCreatedDate
4 Field (Data Slice Field Type) Cold
4 Field (Data Slice Field Type) CoRowVersionMNum
4 Field (Data Slice Field Type) ColpdatedBy
4 Field (Data Slice Field Type) ColpdatedDate
4 Field (Data Slice Field Type) Login
4 Field (Data Slice Field Type) Partyld

The example below shows the structure of the DataGraph holding the employee data.
e There is one and only root object (EmployeeRoot).
m  Within the root object, there are multiple Employee objects.

¢ Below the employee object, there could be many LoginUser objects because it is
a one-to-many association.
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e There is one and only one ChangeSummary that tracks the changes (such as
insertion, deletion, and modification) to the data object.

DataGraph

EmployeeRoot ChangeSummary

1
| 1 | |
| | I |
| 1 | |
! Employe . Employe : [ |
| | |
1 L L (I |
| 1 | : |
| LoginUser LoginUser (I Changed DataObject |
| - - 1 |
I LoginUser | mmmmmmmm—m—————— 1
1 1

Sample Code

The following pseudo code segments provide programming examples.

Insert a new employee record

// Assume we get DataGraph from EmployeeDataService's create() or query() call
DataGraph data = ..;

// Get the root object
EmployeeRoot root = (EmployeeRoot) data.getRootObject();

// Instantiate a new Employee object. NOTE! This employee object so far is a
// standalone object and has not yet associated with the data graph.
Employee newEmployee = root.createEmployee();

// Set the field values
newEmployee.setFirstName("Scott");
newEmployee.setlLastName("Smith");

// Turn on the change summary
data.getChangeSummary().beginLogging();

// Add the new employee object into the root object. After this, this employee
// object is part of the data graph.
root.getEmployee().add(newEmployee);

// Turn off the change summary
data.getChangeSummary().endLogging();

// Invoke the update method to save the record. NOTE!
// Here we assume getEmployeeDataService() will return EmployeeDataService.
..getEmployeeDataService() .update(data);
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Iterate through a list of records

// Assume we get DataGraph from EmployeeDataService's query() call
DataGraph data = ..getEmployeeDataService().query(queryobject);

// Fetch the root object
EmployeeRoot root = (EmployeeRoot) data.getRootObject();

// Loop through each employee from the result set
for (Employee employee : root.getEmployee())
{

}

System.out.println("Employee " + employee.getFullName());

Loop through to find a record and delete it

// Assume we get DataGraph from EmployeeDataService's query() call
DataGraph data = ..getEmployeeDataService().query(queryobject);

// Fetch the root object
EmployeeRoot root = (EmployeeRoot) data.getRootObject();

// Turn on the change summary to track the removal of the employee
data.getChangeSummary().beginLogging();

// Loop through the records to find “Scott Smith”.
// If we do find it, delete it from the list

for (Employee employee : root.getEmployee())

{

if (employee.getFullName().equals("Scott Smith"))
{

root.getEmployee().remove(employee);
break;

}

// Turn off the change summary
data.getChangeSummary().endLogging();

// Check if we have found and deleted the record by checking

// the change summary size. Save the data graph if there are changes.

if (data.getChangeSummary().getChangedDataObjects().size() > 0)
this.getEmployeeDataService().update(data);
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Field Names as Character Strings

When accessing field values, most of the time you will use a getter or setter method. Below
is a code snippet from an earlier code sample.

// Set the field values
newEmployee.setFirstName("Scott");
newEmployee.setlLastName("Smith");

However, there could be times that you must represent the field using a literal string. For a
literal string representing a field, the first character must always be lowercase rather than
upper case, as is used in entity field names. For example:

Entity field Java getter/setter method Literal string for the field
FirstName getFirstName() / setFirstName(...) "firstName"
LastName getLastName() / setLastName(...) "lastName"

Query Object

Now that you understand data graphs, it is time to explain the structure of EmployeeQuery,
EmployeeQueryExpression, based on what you saw from the generated programming
interface in the earlier section.

For each data object, the CodeObjects platform produces two data structures related to
queries. These two structures are intended for you to specify your query criteria. The
structures are hierarchical, reflecting exactly the same hierarchy as the data object.

e Query Object This is the standard way of setting your query criteria, where
you set the field criteria one by one, slice by slice. This is equivalent to setting the
query criteria at the user interface.

e Query Expression This is the advanced way of setting the query criteria, where
you use SQL-like expression language to set the query criteria. Because this is a
more advanced topic, we will not explain the SQL expression syntax in detail.
Instead we will use an example to give you some ideas for query expressions.

Paging Size

All query objects must set the paging size. This controls the number of returned rows. The
consequences of not setting the page size could be disastrous when querying against a big
table that has millions of qualified records.

Sort Spec

Optionally you can set the sort spec to control the order of records appearing in the result
set.
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Sample Code

The following pseudo code segments explain further.

Example 1: Using a query object

// Create a query object based on Employee data object
// The paging size is initialized to the same as defined in the data object
EmployeeQuery queryObject = EmployeeQuery.createQueryWithDefaultPaging();

// Change the paging size to be 1000
queryObject.getPagingDetails().setPagingSize(java.math.BigInteger.valueOf(1000))

’

// Set the search criteria to look for field FirstName is "Scott"
queryObject.setFirstName("Scott");

// Set the search criteria to look for field LastName starting with "Sm"
queryObject.setLastName("Sm%") ;

// Assume we can get EmployeeDataService and we call query() to return the
// data graph
DataGraph data = ..getEmployeeDataService().query(queryObject);

Example 2: Using a query object

// Create an empty query object based on Employee data object.
// There is no paging set
EmployeeQuery queryObject = EmployeeQuery.createQuery();

// Set the search criteria to look for field FirstName is "Scott"
queryObject.setFirstName("Scott");

// Create a paging detail and set the size
PagingDetailsType pagingDetails = new PagingDetailsType();
pagingDetails.setPagingSize(java.math.BigInteger.valueOf(1000));

// Create a sorting detail based on field LastName using ascending order

// NOTE!! This is the literal string of the field LastName, so it is "lastName"
SortDetailsType sortDetails = new SortDetailsType();
sortDetails.addSortField(new SortField("lastName", SortOrderEnum.ASC));

// Set the paging and sorting details to the query object
queryObject.setPagingDetails(pagingDetails);
queryObject.setSortDetails(sortDetails);

// Assume we can get EmployeeDataService and we call query() to return the
// data graph
DataGraph data = ..getEmployeeDataService().query(queryObject);
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Example 3: Using a query expression

// Create a query object based on Employee data object

// The paging size is initialized to the same as defined in the data object
EmployeeQueryExpression querySpec =
EmployeeQueryExpression.createQueryWithDefaultPaging();

// Set the where clause using SQL-1like language.
querySpec.setWhereClause("firstName = 'Scott' AND lastName LIKE 'Sm%'");

// Change the paging size to be 1000
querySpec.getPagingDetails().setPagingSize(java.math.BigInteger.valueOf(1000));

// Assume we can get EmployeeDataService and we call query() to return the
// data graph
DataGraph data = ..getEmployeeDataService().queryExpression(querySpec);
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Tutorial 6: Programming

Update the Defect’s Due Date Using Data
Interceptor

This chapter demonstrates the procedure for conditionally updating the Defect
Due Date by using a data interceptor.

In this scenario we will update the defect’s DueDate field based on the defect’s Priority.

e Ifthe Priority is 0-Urgent, the DueDate should be set to today + 2 days.
e [fthe Priority is 1-High, the DueDate should be set to today + 3 days.

e Ifthe Priority is 2-Medium, the DueDate should be set to today + 4 days
e I[fnone of the above, the DueDate should default to today + 5 days.

We will implement a data interceptor using the pre-insert and pre-update events to set
the DueDate.

Detailed Configuration

Define the Data Interceptor in the Defect Entity
1. From the tutorial-model module, open the Defect entity.

2. Right-click the root node Entity and choose New Child — Data Access Interceptor
(Data Access Interceptor Type).

K@ Defect.entity &2
a 4 Fntity
[» 4 Field (Field Type) AssignedDate
[» <4 Field (Field Type) Clientmpact
<+ Association (Asscciation Typel DefectDocurnent
| 4= Data Access Interceptor (Data Access Interceptor Type) |
% Unique Key (Unique Key Type) Cold

E
B Preperties i3 = Problemq {0 CodeObjects Application Navigator
Property Value

Comment i=

27



Update the Defect’'s Due Date Using Data
Interceptor

3. Add a child Event (Interceptor Event Type) and set the property Name to pre-insert.

4 < Data Access Interceptor (Data Access Interceptor Type)
<= Event (Interceptor Event Type) pre-insert

= Properties &2 (2! Problems {0 CodeObjects Application Navigator

Property Value
Comment =
Inheritance Mode =
Mame ‘= pre-insert

4. Similarly, add another Event (Interceptor Event Type) for pre-update.

4 < Data Access Interceptor (Data Access Interceptor Type)
<= Event (Interceptor Event Type) pre-insert
<= Event (Interceptor Event Type) pre-update

El Properties 3 [2i Problems {5 CodeObijects Application Navigator

Property Value
Comment =
Inheritance Mode =
Mame '= pre-update

Now, you must define the interface that will implement these two interceptor events (pre-
insert and pre-update). The CodeObjects platform will invoke the implementations
whenever the data events occur.

5. Add a child Interceptor Interface (Interface Definition Type). Set the property
Interface Name to DefectInterceptorService. Set the property Java Class to
DefectinterceptorService, too.

4 <= Data Access Interceptor (Data Access Interceptor Type)
< Interceptor Interface (Interface Definition Type) Defectinterceptorservice
<= Event (Interceptor Event Type) pre-insert
<= Event (Interceptor Event Type) pre-update

El Properties 3 (2 Problems {0 CodeObjects Application Navigator | El Console
Property Walue

Comment !

Interface Mame DefectlnterceptorService

Java Class ‘= DefectinterceptorService
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Up to here you have basically registered to the Defect entity events indicating that
whenever a defect is about to be inserted or be updated we must invoke
theDefectInterceptorService. Save the changes to Defect.entity.

Implement the Data Interceptors

You must create a service implementation to physically handle these two data events: pre-
insert and pre-update. Per the dictates of modular design, all the physical
implementations are outside of the tutorial-model module.

1. Inthe CodeObjects Metadata pane, right-click tutorial-server and choose New —
Services — Service to open the Service Model dialog box.

< New = |[-E-| ]
Service Model
Create a new Service model ¢
[EE
Module: | tutorial-server v|

Mame: DefectInterceptorServicelimpl

Service Interface: DefectlnterceptorService (tutorial-model)

'i?:' [ Finish ] | Cancel |

2. Set Name to DefectInterceptorServiceImpl. Note the naming convention: “...Impl”
stands for the implementation. This is what physically implements the code to handle
the data interceptor’s pre-insert and pre-update events.

An empty service appears initially like that in the following image.

i DefectinterceptorServicelimpl.service &5
<= Service

| Properties {21 Problems | £ CodeObjects Application MNavigator

Property Value
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3. Select the root node Service and add a New Child — Dependencies (Dependency List
Type). Also add to the new node a New Child — Dependency (Dependency Type).

Set the properties as listed in the following table:

Property Name Value

Interface LoggingService (service-layer-runtime-logging)
Name LoggingService
Required True

Doing so will allow you to access all methods defined in the LoggingService service
interface, which is used for logging within your implementation. This also implicitly defines
a Java Build Dependency to module service-layer-runtime-logging. LoggingService is a
standard service implemented by CodeObjects using the popular log4] Java-based logging

utility.

& DefectlnterceptorServicelimpl.service &3

<= Service
<4+ Dependencies (Dependency List Type)
4+ Dependency (Dependency Type) LoggingService

| Properties &3 [£{ Problems | €& CodeObjects Application Navigator

Property Value
Comment =
Interface LoggingService (service-layer-runtime-logging)
MName '= LoggingService
Required ¥ true

4. Create the service stub class to start to write Java code. In the CodeObjects Metadata
Pane, right-click tutorial-server and choose New — Services — Service Stub
Generation to open the Generate Java Stub dialog box.

= New = [2]=

Generate Java Stub

Generate a java stub for a given Service

Service: | DefectInterceptorServicelimpl (tutorial-server)

Java Class: DefectlnterceptorServicelimpl

'/:? Finish ] | Cancel
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5. Set the Service to DefectInterceptorServicelmpl and click Finish.

CORADS creates a stub Java class named DefectinterfaceServicelmpl.Java for you. This is
the physical Java class for the service DefectInterceptorServicelmpl that you have defined
above. The resulting file should look like the following example:

|J] DefectlnterceptorServicelimpl.java &2

package com.app.tutocrial.server.services.impl;
® import com.app.tutorial.model.defect.asdo.Defect;[]

public class DefectinterceptorServicelimpl extends AbstractDefeq

q

Override

public void preDelete (Defect defect) throws ServiceExceptior

Auto—generated method stub

Override

public void prelInsert{Defect defect) throws ServiceExceptior

Auto—generated method stub

El Properties &2 (2! Problems {0 CodeObjects Application MNavigator| & Console

Notice that the metadata defines only two interceptor events (pre-insert, pre-update) for
the Defect entity, but the system prefilled the signatures of all possible event methods. This
does not mean the system will automatically invoke other methods if you do not define the

events.
Data Interceptor Event  Functions

pre-query preQuery
post-query postQuery
pre-insert prelnsert
post-insert postinsert
pre-update preUpdate
post-update postUpdate
pre-delete preDelete
post-delete postDelete
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6. Copy and paste the following code below to replace the stub class. The code has been
pre-written for you. Be aware that the code is based on metadata that has been entered
in this tutorial. If you have changed any tutorial metadata names, the necessary code for
this will be different per your metadata name.

The following Java code also includes many code comments to explain the programming
details. We suggest that you to read the code comments.

package com.app.tutorial.server.services.impl;
import java.util.Calendar;

import com.app.tutorial.model.defect.sdo.Defect;

import com.app.tutorial.model.lov.Priority;

import com.codeobjects.platform.data.common.TimeUtil;

import com.codeobjects.platform.data.common.query.QueryObject;

import com.codeobjects.platform.services.runtime.exceptions.ServiceException;

public class DefectInterceptorServiceImpl extends
AbstractDefectInterceptorServiceImpl

{
@Override
public void preDelete(Defect defect) throws ServiceException

{
}

// TODO Auto-generated method stub

@Override

public void prelnsert(Defect defect) throws ServiceException

{
// Set the defect's new due date based on the defect's priority.
if (defect.getPriority() != null)

Calendar dueDate = this.decideDueDate(defect.getPriority());

defect.setDueDate(dueDate);

this. info(String.format("DefectInterceptorServiceIimpl: the new due
date is set to %1$tm/%1$te/%1$tY", dueDate));

}
}
@Override

public void preQuery(QueryObject queryObject)
{

}

@Override
public void preUpdate(Defect curDefect, Defect newDefect) throws
ServiceException

// TODO Auto-generated method stub

// Did the user change the existing priority?
String curPriority = (curDefect.getPriority() != null) ?

curDefect.getPriority() : ;
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String newPriority = (newDefect.getPriority() !'= null) ?
newDefect.getPriority() : "";

// If the priority is changed, set the defect's new due date
// based on the defect's priority.
if ('curPriority.equals(newPriority))

Calendar dueDate = this.decideDueDate(newDefect.getPriority());
newDefect.setDueDate(dueDate);
this. info(String.format("DefectInterceptorServiceIimpl: the defect
id(" + newDefect.getCoId() +
") is set to the new due date to
%1$tm/%1$te/%1$tY", dueDate));

}
}
@Override

public void postDelete(Defect defect)

// TODO Auto-generated method stub
}

@Override
public void postInsert(Defect defect)
{

}

// TODO Auto-generated method stub

@Override
public void postQuery(Defect defect)
{

}

@Override
public void postUpdate(Defect defect)
{

}

/**

// TODO Auto-generated method stub

// TODO Auto-generated method stub

To decide the defect's due date based on its priority.
<li>For priority '0-Urgent', the due date is 2 days.</li>
<li>For priority '1-High', the due date is 3 days.</li>
<li>For priority '2-Medium', the due date is 4 days.</li>
<li>0therwise, the due date is set to 5 days.</li>

* X X X X ¥ X ¥

@param defectPriority

@return the due date

*/

private Calendar decideDueDate(String defectPriority)

{

// Use CodeObjects TimeUtil class to retrieve the current date time
// in UTC.

Calendar dueDate = TimeUtil.getUTCCalendar();

33




Update the Defect’'s Due Date Using Data
Interceptor

// Access the LOV (List Of Values) generated in Java Enum class

if (defectPriority.equals(Priority.NUM OMINURGENT.getValue()))
dueDate.add(Calendar.DAY OF YEAR, 2);

else if (defectPriority.equals(Priority.NUM 1IMINHIGH.getValue()))
dueDate.add(Calendar.DAY OF YEAR, 3);

else if (defectPriority.equals(Priority.NUM 2MINMEDIUM.getValue()))
dueDate.add(Calendar.DAY OF YEAR, 4);

else
dueDate.add(Calendar.DAY OF YEAR, 5);

return dueDate;

Programmer Notes

Code snippet above Description

gu? ii)VOid prelnsert(Defect | The variable defect is the defect record that the user created.
erecC

public void preUpdate(Defect | The variable curDefect is the current defect object before the
curDefect, Defect newDefect) ) ipe s . . .

user’s modifications, while the variable newDefect contains all
the user’s modifications.

ge:ect-getg"igrityg) bat Access to field values is through calls to the getter methods.
efect. setbueDate(duebate) Setting field values is done through calls to the setter methods.

this._info(.); This is a convenience method generated by CORADS in the
abstract class to log messages of level INFO. Similarly, there are
_debug(), _warn(), and _exception() logging functions defined
in the abstract class.

it o __ | Access to the list of values for Priority is done through an
(defectPriority.equals(Priori

ty .NUM_OMINURGENT .getValue()) | €numeration.
)
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Wire the Dependencies in the System File

Because you have created a new service, DefectInterceptorServicelmpl, you need to add it
to Tutorial.system and re-wire.

e From the tutorial-server module, open the Tutorial system metadata. Click the
Auto Wire button and select the Auto Wire All Service Instances option button so
that the system takes care of everything for you. Notice that the system
automatically brings in DefectInterceptorServicelmpl.

- o (-5 ]ES)

Select Service Instances To Auto Wire

I

@ ifuto Wire All Service Instances: (71 Auto Wire Selected Service Instances
Mame Service =
[[] AlDefectDataService AllDefectDiataServicelmpl (tutorial-se...

[[] AuthenticationService Authentication Service Impl (service-...
[[] DefecthreaDataService DefectAreaDataServicelmpl (tutorial-... o

[¥] Search for services in all medules:

[¥] Give priority to services within Systern modules:

'.fa_) Finish ] | Cancel

End Result

1. Archive and re-deploy the web application. Login as coadmin instead of couser.
This is because only coadmin can set the priority, per our previous tutorial.

2. Using any existing record, change the priority and save the record (click the Update
button =.) Notice that the Due Date is updated per the logic included in the Java code.
In this case, the interceptor event pre-update is fired.

3. Create a new record and set the priority. The due date is populated, too. In this scenario,
the interceptor event pre-insert is fired.
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NOTE

For existing records in the database, the system
does not go back to update each record one by one.

Defect Data Administration

All Defects
List of Defects O Ol Assign ] Search [V My
Defect Number | Assigned Date Owned By Created By Closed Date Due Date Date Cpened Priority
-~ 9 CO User couser 417/2011 11:18 AM 4/11/2011 10:20 AM 0-Urgent
Defect Number 9 Last Updated Date  4/15/2011 11:18 AM Last Updated By coadmin
Date Opened:* 4/11/2011 10:20 AM Defect Area™ | Area 1 |Z| Severityfjr 4-\Wrong behaviorE
| Due Date: 4/17/2011 11:18 | Owned By:  CO User | Priority: |0-Urgent ﬂ'
Closed Date: | Closed By: Status=* Open |Z|
Assigned Date: B Created By: couser Sub Status-* Open |Z|
Description:* My 1st tutorial defect. .

Customer Impact:

Resolution: :
A4 10 couser 4/13/2011 5:49 PM 2-Medium
v 11 coadmin 411972011 11:18 AM 4/15/2011 11:18 AM 2-Medium
1] e = 3

Drill down to the Defect Detail view through the Defect Number field and set the priority
there. You should notice that the Due Date is also updated there.
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Update the Defect’'s Due Date Using Data
Interceptor

Due Date Is Editable in the Ul

In the above screen image, the Due Date is editable for the end user, even if you have set
the Due Date in your interceptor. Enforce a rule that Due Date should be read-only for the
user and is always determined through the application logic in the interceptor. Go to where
this field is displayed in the Ul and override the read-only capability. Also do so in Defect
Details view.

1. Open AllDefectList view and switch to Form Layout.

2. Click Due Date and change the property Read Only Override to Always Read Only.

i AllDefectlistview &3

* -

Defect Mumber: (Cold) Last Updated Date: | (ColastUpddate) |15‘u]|
* -

Date Opened: | (OpenDate) |15‘u]| Defect Area: | (DefectAreallame) | |
I - :

Due Dated] (DueDate) |“C‘:‘"|| COwned By: | (OwnedByEmployeeName)
*| r—1 [T= Tarinl [emy Tl = f i 1
Closed Date: |_'
i = Configure Read Only Override = @

*]|
Assigned Date:| |: ) Mo Read Only Override Setting
I@ Always Read Onl}rl

4

Selection | Form Layout

El Properties &2 . [2 Problems

) Expression:

4 Date Time Control Type

Core Property -
Command
Cormnment G )
Data Slice Path - ——
Field Mame
Horizontal Alignment = Left

I Read Only Override I ()

Required Override

Cancel

Vertical Alignment '= Bottom

Can you set this field to read-only from the entity side? No. After you set read-only to
explicitly true, the field is always read-only, even if you want to set the value in your Java
code. Archive, redeploy, and test your changes.
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Tutorial 6: Programming

Update the Close Date and Closed By Info

This chapter explains how to update closing information fields.

In this chapter, we will demonstrate Ul-side custom code to update ClosedByld and
ClosedDate.

e When a defect’s Status is set to Closed, ClosedDate will update to the current date
and time, and ClosedByld will be set to the employee id of the current login user.

In order to update ClosedByld field, you must determine how to get the employee id of the
current login user. This is the foreign key to the employee record. You will implement a
service to do this.

High Level Implementation

First you must implement a service to retrieve the employee id of the login user. For
example, given the login “couser”, you should find the user’s employee id. Then, you must
hook up the Ul with the service that you implemented. Finally, you will add some UI custom
code to set the fields ClosedDate and ClosedByld.

Implement a Service Exception to Be Used with the Service to Be Written

Most modern programming languages include the notion of an Exception as a way to
denote an error situation. Similarly, you can model such an exception in CORADS to create
Exception metadata. Within Exception metadata, you can declaratively denote your
Exception (error code, error message, details, and so on.) which later can be associated
with your service interface metadata.

All Exception metadata will be converted to Java Exception. For example, if you have an
exception metadata DefectApplicationException, it will be converted to Java exception.

public class DefectApplicationException extends ServiceException

In the above snippet, ServiceException is the base class for all generated exception
classes.
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Note that it is not necessary that you always create your own Exception metadata to be
used with your service. The guideline here is that if you expect the caller to handle the
error from your service, or you want to manifest the list of error codes so that the caller has
a clear idea of the cause of the error, we recommend that you have your own Exception
metadata. Otherwise, consider using the standard ServiceException directly within your
service.

Detailed Configuration for Exception

1. Create our own exception DefectApplicationException. In the CodeObjects metadata
pane, right-click tutorial-server and choose New — Services — Exception to open the
Exception Model dialog box. For Name, enter DefectApplicationException.

=

= Mew

Module:

Mame:

Exception Model

Create a new Exception model

=[O |ms]

<>

i

tutorial-server

DefectfpplicationException

@) Finish | |

£ Cancel

2. The metadata DefectApplicationException.exception is created. Set Base Exception
to ServiceException (service-layer-runtime-exceptions), which is supposed to be
the base exception for any custom exception you create.

Set Java Class to DefectApplicationException. This can be any name you like, but we
recommend that you keep the same name as the metadata name.

il DefecthpplicationException.exception &3
< Exception

T Properties &3 [£i Problems ﬁ CodeObjects Application Mavigator El Console

Property
Base Exception

Yalue

Servicebxception (service-laver-runtime-exceptions)

Comment

lava Class =

DefectApplicationException
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3. Add a child node Error Code (Error Code Type). You want to denote a specific error if
given the login, the employee’s id cannot be found. Set Message to Unable to find
employee information with login “{0}” and Symbol to
EMPLOYEE_NOT_FOUND.

i DefectfpplicationException.exception &3

4 <» Exception
<= Error Code (Error Code Type) EMPLOYEE_MOT_FOUND

=l Properties i3 (&1 Problems G CodeObjects Application Mavigator El Console

Property Value
Comment =
Detail
Message Unable te find employee information with login "{0}"
Symbol '= EMPLOYEE_MOT_FOUMD

You have successfully created Exception metadata.

Implement a Data Object to Search for the Employee Based on the Login Name

You will create a data object in the tutorial-server module, which you will use to find the
user’s employee id. You can create this data object either in the CodeObjects or Java
perspective as explained in the first chapter in this tutorial.

This data object will be based on the LoginUser entity defined in the component-model
module. Recall that in the earlier tutorials that when you created the Employee view, you
were using Employee data object. The Employee data object is rooted in the Employee
data slice with a one-to-many child data slice LoginUser entity that stores the user’s login
id and password. You should not plan to use this data object because you should query
directly against the Login field in the LoginUser entity to search for the record with the
matching login name (such as “couser”). Thus, you should create a new data object rooted
in the LoginUser entity to support your query.

To summarize, the data object that you are about to create will be rooted in the LoginUser
entity. You will query against it to find the employee record that has a matching login name
(Login field in the LoginUser entity) and find its employee id (Partyld field in the LoginUser

entity.)

This data object will be used later in your service implementation.

Detailed Configuration

In the tutorial-server module, create a data object named LoginUser. Make sure that the
Root Entity is set to LoginUser (component-model).
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1. Inthe CodeObjects Metadata pane, right-click anywhere and choose New — Data
Access — Data Object.

[~ =)

= New o (5 ]mesd]
New Data Object
Create a new Data Object ¢
]

Module: [tutorial-server ']

Name: LoginUseq

Root Entity: | LoginUser (compeonent-model) E]

) ini
C) < Back Mext = Finish

2. Click Next. Select the Partyld check box in addition to the default selected fields, and
then click Finish.

2 New ==

Configure Data Slice \
Determine which fields and asseciations to include within the data ¢
50

ohject.

4 & Root (component-model.LoginUser)
[C14@ ActiveFlag
1@ AuthenticationType
[C]4@ ChallengeAnswer
[]4@ ChallengeQuestion

e CoCreatedBy

e CoCreatedDate

@ Cold

e CoRowVersionMum

e ColpdatedBy

@@ CoUpdatedDate

]G LastLoginTime

[7] 4G LastUpdatePWDTime

@ & Login

[T 4@ NumOfFailedLogin
i@ Partyld
¥ Password

]
[C]4G PasswordResetFlag
[C]4@ VerificationEmail
- [] & LoginUserfnswers (component-model.LoginUserAnswer)

oO

% LoginUserAppRoleMember (component-model APPRoleMember
L LoginUserParty (component-model. Party)

4| m 3

Switch Entity... | |Select All Fields

@j Mext > FEinish ] l Cancel

41



Update the Close Date and Closed By Info

Implement the Service Interface That Declares the Method Signatures

So far you have created an Exception metadata and a Data Object metadata. It is time to get
into the service implementation.

You will start with service interface metadata, then service metadata, then service stub
creation, and lastly implement the final Java code.

Detailed Configuration

Create a new service interface, DefectApplicationService. This service will implement a
method that returns the login user’s employee id.

You can create a service interface in either the CodeObjects or Java perspective.

To Create a Service Interface in Codeobjects Perspective

1. Inthe Metadata pane, click tutorial-server and choose New — Services — Service
Interface.

{2 CodeObjects Metadata 2 =B

; Q tuterial-client
> c tutorial-model
: G tuterial-server

New » | €& CodeObjects Module
Import 3 Assignment 3
Delete Data Access 4
Validate Deployment r
@ Cenvert to Droels Project Other b
Run As > Product 3
Debug As B Services v | & Event
Profile A > User Interface v | Service
Team » i Service Stub Generation
Compare With b 4 Service Interface
Restore from Local History... ¢ Exception

[Continue with step 2 after the description of the equivalent Java perspective step.]
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To Create a Service Interface in Java Perspective

1. Right-click the tutorial-server module and choose New — Other.

[% Package Explorer i3

=
> LS tuterial-client
> :5 tuterial-model
> :5 tutorial-server

MNew

GoInte

Open in New Window
Open Type Hierarchy

Show In

Copy
Copy Qualified Name
Paste

X G |||ﬂ‘ ﬂlll"

Delete

Remove from Context
Build Path
Source

Refactor

Import...
Export...

¢ L[

n L

-

F4
Alt+Shift+W

Ctrl+C

Ctrl+V
Delete

Ctrl+Alt+Shift+ Down
3
Alt+Shift+5 ¥
Alt+Shift+T »

rc

=

=
L

DEmMOUREBeeeQeR

|
L | L

Java Project
Project...

Package

Class

Interface

Enum
Annotation
Source Folder
Java Working Set
Folder

File

Untitled Text File
JUnit Test Case
Task

Example...

Other... Ctri+N

2. In the Select a wizard dialog box, under CodeObjects — Services, click Service

Interface.

= New
Select a wizard

Create a new Service Interface

Wizards:
type filter text

I?I@

<

. [ General
4 (= CodeObjects
{2 CodeObjects Module
» [= Assignment
= Data Access
> [= Deployment
. = Other
» = Product
4 = Services
Event
Exception
Service
Service Interface

27 | B ) B

Service Stub Generation

m

Einish

Cancel
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3. Set the service Name to DefectApplicationService. Click Finish.

2 New o e

Serviceinterface Model

Create a new Serviceinterface model ¢
il

Module: |tutorial-server v]

Mame: DefectApplicationService

@:‘ [ Finish ] [ Cancel ]

4. Inthe DefectApplicationService.serviceinterface panel, click the Remotable check

box to indicate that this service will be exposed as a web service. Add a Method of
GetLoginUserEmployeeld with no input parameter. Set the Output Type to
Primitive: long and under Exceptions add DefectApplicationException.

[ DefectApplicationService.serviceinterface 52
Service Interface
Service Interface Overview
A service interface is a collection of methods. A method contains inputs, an output and exceptions, Service intefaces|
Java class: DefectApplicationService

Remotable:

“ Add ” l Delete I lC\aar Output Type
IMethod Output Type
| 4 GetLoginUserEmployecta Primitive: lang |

Input Parameters

This section provides configuration options for the methed's input parameters,

Delete Move Up Move Down

Parameter Name Type

Leave the input empty

Exceptions

This section provides configuration options for the methed's exceptions.

[

I DefectApplicationException (tutorial-server) I

Use the exception we created
earlier

Overview | Tree View
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This is equivalent to declaring a Java interface.

public interface DefectApplicationService

{
}

public long GetLoginUserEmployeeld() throws DefectApplicationException;

Implement a Service with Dependencies

So far you have created a service interface. You must now create a Service to implement the
service interface you created.

1. Create a Service in CodeObjects perspective or in Java perspective. This time choose
Service instead of Service Interface.

2. Within the Service Model dialog box, set Name to DefectApplicationServicelmpl and
Service Interface to DefectApplicationService (tutorial-server). Click Finish.
The naming convention of a service is typically Service Interface name + “Impl”
keyword, as for example, DefectApplicationService for the service interface and
DefectApplicationServicelmpl for the service.

2 New = Een

Service Model

Create a new Service model

Module: |tutonal-server v|

Mame: DefectApplicationServicelmpl

Service Interface:  DefectApplicationService (tutorial-server) D

@ [ Finish ] | Cancel |

3. For DefectApplicationServicelmpl.service, add the child Dependencies
(Dependency List Type) and add the child Dependency (Dependency Type). Set the
properties:

Interface to LoggingService (service-layer-runtime-logging)
Name to LoggingService
Required to true
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Here you are adding a dependency to LoggingService (service-layer-runtime-logging).
Logging is always a good practice. You will be leveraging this LoggingService from the
service-layer-runtime-logging module to conduct application logging.

i DefectApplicationServicelmpl.service &3

4 Service
< Dependencies (Dependency List Type)
4= Dependency (Dependency Type) LoggingService

T Properties &3 {21 Problems ﬁ CodeObjects Application Mavigator

Property Value
Comment =
Interface LoggingService (service-layer-runtime-logging)
Mame '= LoggingService
Required % true

4. To Dependencies (Dependency List Type), add another child Dependency
(Dependency Type) node. Set the properties:
Interface to EmployeeDataService (tutorial-server)
Name to EmployeeDataService
Required to true

This service is produced from the Employee data object in the tutorial-server module. You
will use this data object to show how to code the query using a query expression.

4 DefectApplicationServicelmpl.service 23

4 <= Service
4 < Dependencies (Dependency List Type)
4~ Dependency (Dependency Type) LoggingService
4~ Dependency (Dependency Type) EmployeeDataService

El Properties &3 {2 Problems | £ CodeOhbjects Application Mavigator

Property Value
Comment =
Interface EmployeeDataService (tutorial-server)
MName '= EmployeeDataService
Required “E true

5. To Dependencies (Dependency List Type), add a third child Dependency
(Dependency Type) node. Set the properties:
Interface to LoginUserDataService (tutorial-server)
Name to LoginUserDataService
Required to true
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The LoginUserDataService service is produced from the LoginUser data object in the
tutorial-server module. You will be using this data object to show how to query using the
query object.

@ DefectApplicationServicelmpl.service &5

4 <= Service
4 < Dependencies (Dependency List Type)
4 Dependency (Dependency Type) LoggingService
4= Dependency (Dependency Type) EmployeeDataService
4= Dependency (Dependency Type] LoginUserDataService

=l Properties &2 [3_ Problems ﬁ CodeObjects Application Mavigator

Property WYalue
Comment =
Interface LoginUserDataService (tutorial-server)
Mame '= LoginUserDataService
Required i true

Implement the Service Stub to Write Code

You must now create a service stub to hold the new Java code.

1. Create a Service Stub in the CodeObjects perspective.

£ CodeObjects Metadata 32 =0
y G tutorial-client
) Q tutorial-model
- MNew v | €2 CodeObjects Module
Import 3 Assignment 3
Delete Data Access 3
Deployment 3
Other 4
Product »
Services »| L Event
User Interface P Service
& Service Stub Generation
L& Service Interface
L&l Exception
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1. Create a Service Stub in the Java perspective.

= New =

Select a wizard

Wizards:
type filter text

4 = CodeObjects -
{2 CodeDbjects Medule
> [ Assignment
» [~ Data Access
> = Deployment
s == Other
= Product
4 = Services
@ Event
l&! Exception
@ Service
@ Service Interface
@ Service Stub Generation -

m

?) =

2. Set Service to DefectApplicationServicelmpl (tutorial-server) and click Finish.

= New o o ]
Generate Java Stub ;
Generate a java stub for a given Service ¢
e

Service: | DefectApplicationServicelmpl (tutorial-server)

Java Class: DefectApplicationServicelmpl

@j Finish ] ’ Cancel
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3. The Java stub class is created with an empty GetLoginUserEmployeeld method for
entering the code

9] DefectApplicationServicelmpl.java &3

package com.app.tutorial.server.services.impl;
import com.app.tutorial.server.DefectApplicationException;

public class DefecthpplicationServicelmpl extends AbstractDefecthpplicationS

{

d0verride

public long GetLoginUserEmploveeId() throws DefectipplicationExcepticon
{

'y Muto-generated method stub

return 0;

i

4. Copy and paste to enter the code. See the code comments for a detailed explanation.

The following code demonstrates two ways to figure out the login user’s employee id.

Option 1 as demonstrated in the method
GetLoginUserEmployeeld UsingLoginUserDataObject(),use the data
object LoginUser. You implement this method using a query object.

Option 2 as demonstrated in the method

GetLoginUserEmployeeld _UsingEmployeeDataObject(), reuse the data
object Employee. You implement this method using a query expression because you
want to filter the parent data slice Employee by matching the child data slice LoginUsers.

The following code comments out the second option and uses the first option. You can
reverse the action to activate the second option to see that code in action.

package com.app.tutorial.server.services.impl;

import com.app.tutorial.server.DefectApplicationException;

import

com.app.tutorial.server.dataobject.employee.queryexpression.EmployeeQueryExpress

ion;

import
import
import
import
import
import

com.
com.
com.
com.
com.
com.

app.tutorial.server.dataobject.employee.sdo.EmployeeRoot;
app.tutorial.server.dataobject.loginuser.query.LoginUserQuery;
app.tutorial.server.dataobject.loginuser.sdo.LoginUserRoot;
codeobjects.component.model.employee.sdo.Employee;
codeobjects.component.model.loginuser.sdo.LoginUser;
codeobjects.platform.data. runtime.DataAccessServiceException;
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import commonj.sdo.DataGraph;

public class DefectApplicationServiceImpl extends
AbstractDefectApplicationServiceImpl
{ /**
* Demonstrate the programming of query LoginUser or Employee based on the
user's login name
* The user's login name can be found by calling getUserName() method.
*
* Here we demonstrate 2 ways. The 1lst way is a simple query against
LoginUser data object.
* The 2nd way is to use query expression using SQL-like language to query.
*
* @return the employee id (party id) of the login user
* @throws DefectApplicationException
*/
@Override
public long GetLoginUserEmployeeId() throws DefectApplicationException

{
// Class member method getUserName() is generated by CodeObjects to
return the user's login name.
String loginUser = this. getUserName();

long employeeld = 0;

try
{
// 1lst way: query using LoginUser Data Object. This is to use query
object to query.
employeeld =
GetLoginUserEmployeeIld UsinglLoginUserDataObject(loginUser);

// 2nd way: query using Employee Data Object. This is to use query
expression to query.
//employeeld =
GetLoginUserEmployeeIld UsingEmployeeDataObject(loginUser);
}

catch (DataAccessServiceException ex)

{
throw new DefectApplicationException(ex.getErrorCode(), ex);
}
return employeeld;
}
/**

* Demonstrate the use of query object to query LoginUser Data Object

* @param loginUser the login name

* @return

* @throws DefectApplicationException

* @throws DataAccessServiceException

*/

private long GetLoginUserEmployeeIld UsinglLoginUserDataObject(String
loginUser)

throws DefectApplicationException, DataAccessServiceException
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{
// First to create a query object with the default paging size set in
the metadata
LoginUserQuery querySpec =
LoginUserQuery.createQueryWithDefaultPaging();

// Second to set our query criteria at the field level
querySpec.setlLogin(loginUser);

// Since we do NOT expect more than 1 record, here we set the paging
size to be 2. If

// there are more than 1 record returns, we know we have duplicate
records.

querySpec.getPagingDetails().setPagingSize(java.math.BigInteger.valueOf(2));

// Query for the record
DataGraph data = this.getlLoginUserDataService().query(querySpec);

// Find the root object within the data graph
LoginUserRoot root = (LoginUserRoot) data.getRootObject();

// There should be only one record with such a login name. If not, we
will throw an exception
if (root.getLoginUser().size() '= 1)

{
throw new
DefectApplicationException(DefectApplicationException.EMPLOYEE NOT FOUND,
new Object[] {loginUser});
}

// There is only 1 record, so the 1st element in the list is what we are
looking for.
LoginUser employee = root.getlLoginUser().get(0);

// Return its PartyId which is the employee id
return employee.getPartyId();
}

/**

* Demonstrate the use of query expression to query Employee Data Object
* @param loginUser the login name

* @return

* @throws DefectApplicationException

* @throws DataAccessServiceException

*/

private long GetLoginUserEmployeeId UsingEmployeeDataObject(String

loginUser)

throws DefectApplicationException, DataAccessServiceException

{
// First to create a query expression object with the default paging
size set in the metadata
EmployeeQueryExpression querySpec =
EmployeeQueryExpression.createQueryWithDefaultPaging();
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// Set the 'where' clause using SQL-1like language. Here we use EXISTS on
LoginUsers data slice within
// Employee Data Object. This SQL is to find the employee who has a
login name = loginUser.
querySpec.setWhereClause(
String.format("EXISTS (LoginUsers WHERE (Login = '%1%$s'))",
loginUser));

// Since we do NOT expect more than 1 record, here we set the paging
size to be 2. If

// there are more than 1 record returns, we know we have duplicate
records.

querySpec.getPagingDetails().setPagingSize(java.math.BigInteger.value0f(2));

// Query for the record
DataGraph data =
this.getEmployeeDataService().queryExpression(querySpec);

// Find the root object within the data graph
EmployeeRoot root = (EmployeeRoot) data.getRootObject();

// There should be only one record with such a login name. If not, we
will throw an exception
if (root.getEmployee().size() !'= 1)

{
throw new
DefectApplicationException(DefectApplicationException.EMPLOYEE NOT_ FOUND,
new Object[] {loginUser});
}

// There is only 1 record, so the 1st element in the list is what we are
looking for.
Employee employee = root.getEmployee().get(0);

// Return its employee id
return employee.getEmployeeld();

52



Update the Close Date and Closed By Info

Programmer Notes

Code snippet above \ ‘ Description

String loginUser =
this._getUserName();

All the generated service stub Java code will have this method
_getUserName(), which returns the user’s login name (such as
‘couser’) who invokes this service at runtime.

LoginUserQuery querySpec =
LoginUserQuery.createQueryWithDef
aultPaging();

querySpec.setLogin(loginUser);
querySpec.getPagingDetails() .setP

agingSize(Java.math_Biglnteger.va
1ueOf(2));

The first line calls the static method to create a query object of
class LoginUserQuery with the paging size default to whatever
is defined in the metadata. It is always a good practice to use
this method to initialize the paging detail and change it later as
needed.

The second line sets the query spec on field Login.

The third line overrides the default paging size to 2. We expect
there should be one and only one record returned. So we set
the page size to 2 because if the return result set has 2 records
we know there are 2 of the same login, which is invalid so we
would throw out an exception.

DataGraph data =
this._getLoginUserDataService().qu
ery(querySpec);

LoginUserRoot root =
(LoginUserRoot)
data.getRootObject();

LoginUser employee =
root.getLoginUser().get(0);

The first line queries the generated service from data object
LoginUser. The return data is held within the data graph.

The second line gets the root object, which contains all result
records.

The third line accesses the first LoginUser record. Here we
expect that there is only one record returned because the
user’s login name should be unique. That is, there should not
be two users with the same login “couser”.

EmployeeQueryExpression querySpec
EmployeeQueryExpression.createQue
ryWithDefaultPaging();

querySpec.setWhereClause(String.f
ormat(""EXISTS (LoginUsers WHERE
(Login = "%1$s"))", loginUser));

querySpec.getPagingDetails() .setP
agingSize(Java.math._.Biglnteger.va
1ue0f(2));

The first line calls the static method to create a query express
object of class EmployeeQueryExpression with the paging size
default set to whatever is defined in the metadata.

The second line sets the where clause in the query expression.
The query expression is using a SQL-like EXIST statement to
find the Employee record whose LoginUsers records have a
matching login.

Note, the details of the query expression are not covered in
this tutorial. Refer to the CORADS Developer Reference Guide
for the details of query expression syntax.

The third line overrides the default paging size to 2. We expect
there should be one and only one record returned. We set the
page size to be 2, because if the return result set has 2 records,
we know that there are 2 of the same login, which is invalid,
and thus we need to throw an exception.
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Update the System File for Wiring

e In the tutorial-server module, open the Tutorial system metadata and add the two
services that you have created so far, LoginUserDataServicelmpl (from the data
object LoginUser) and DefectApplicationServiceImpl.

= Create Service Instances = '
Available: Selected:
Defect Service Instance Name
LeginUserDataServicelmpl (tutorial-server) LeginUserDataService

DefectfpplicationServicelmpl (tutorial-server)
DefectpplicationServicelmpl (tutorial-server] DefectApplicationServicelmpl

Add

| Remove

[7] Constrain To System Modules
[¥] Hide Services Already in System
[¥] Auto Wire New Services 't T _— . b

@j [ QK ] [ Cancel

Hook up the Ul with the Service

You now have a service that can find the employee id. Hook up the service with your view
metadata so that the view can invoke the service to get the employee id of the login user.
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Detailed Configuration

When calling a service, you need a place to hold the output value of the service invocation.
The output can either be stored into some field in a data object or be stored into a local
data container. The latter is called Local Data in View metadata. In this example you will
store the output value to local data.

1. In the tutorial-client module, open AllDefectList,view, and add a child node Local
Data (Local Data Type). Set the Name to LoginUserEmployeeld.

e AllDefectlistview &3
<= View
<4+ View Data Object (Data Object Reference Type) AllDefect
4+ View Data Object (Data Object Reference Type) Defectfirea
< Local Data (Local Data Type) LoginUserEmployeeld

Selection | Form Layout
T Properties &3 {2 Problems | €& CodeObjects Application Mavigator

+ Local Data (Local Data Type) LoginUserEmployeeld : lo

=
o
c
m

Core  Propety
Comment

Initial Value

Mame LeginUserEmployeeld

2. Create a child node Type (Local Data Value Type) and set the property Primitive to
long, which matches with the output of your service method
(GetLoginUserEmployeeld).

i AllDefectlistoview &0

a 4 View
. 4 View Data Object (Data Object Reference Type) AllDefect
. 4 View Data Object (Data Object Reference Type) Defectfrea
4 < Local Data (Local Data Type) LoginUserEmployeeld : long
4= Type (Local Data Value Type) long

Selection | Form Layout
El Properties &2 (£ Problems ﬁ CodeObjects Application Mavigator

4 Type (Local Data Value Type) long

Core Property Value
Comment =
Java Type =
Primitive = long
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Add a service command to link to the service you implemented.

3. To View add a child node Service Command (Service Command Type) and set the
properties:
Name to GetLoginUserEmployeeld
Service to DefectApplicationService (tutorial-server)
ServiceMethod to GetLoginUserEmployeeld

i AllDefectlistview 2
< View
4 View Data Object (Data Object Reference Type) AllDefect
4= View Data Object (Data Object Reference Type) Defectfrea
4 Local Data (Local Data Type) LoginUserEmployeeld @ long
4= Service Command (Service Command Type) GetLoginUserEmployeeld

Selection | Form Layout
1 Properties 3 {2/ Problems ) CodeOhjects Application Navigator| &

4 Service Command (Service Command Type) GetLoginUser

Core Property Value
Comment =
Commit Data Object 'S
Mame '= GetloginUserEmployeeld
Resource
Service DefectApplicationService (tutorial-server)
Service Method '= GetLoginUserEmployeeld

4. To Service Command... add a child node Output Binding (Output Binding Type) and
set the Local Data property to LoginUserEmployeeld, which was created earlier. Here
we are saying, “store the output value of the service DefectApplicationService, method
GetLoginUserEmployeeld to Local Data LoginUserEmployeeld”. You will access this
local data later in your custom code.

i AllDefectlistview &5

a < View
.4 View Data Object (Data Object Reference Type) AllDefect
. 4 View Data Object (Data Object Reference Type) Defectirea
4 Local Data (Local Data Type) LoginUserEmployeeld : long
a4 {:’- Service Command (Service Command Type) GetLoginlserEmployeeld
<4 Output Binding (Output Binding Type] LoginlserEmployeeld
Selection | Form Layout

E Properties &3 (2 Problems {2 CodeObjects Application Navigator | Bl

4 Qutput Binding (Output Binding Type) LoginUserEmployeq

Core Property Value
Comment =
Data Object =
Local Data '= LoginUserEmployeeld
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5. You must add a Ul event for the update command before you save the record.

Here is the logic of this event: before you update the defect record and save to the database,
you should scan the record to see if the user marked the defect as closed and as fixed. If yes,
fetch the employee id by calling the service you implemented earlier and set the
ClosedByld field in the record.

Under AllDefect’s View Data Object node, right-click Update Command (Update Service
Command Type). Add a New Child — Event Interface (Event Enabled Command
Interface Type) child node, and set the property Pre Execute Handler to
AllDefect_Update_PreExecute. The naming convention is the command name (such as
AllDefect_Update) + “_” + event name (such as PreExecute).

& AllDefectlistview 2
< View
< View Data Object (Data Object Reference Type) AllDefect
4 Query Command (Query Service Command Type) AllDefect_Query
++ Update Command (Updlte Service Command Type) AllDefect Update
I < Event Interface (Event Enabled Command Interface Type)

Selection | Form Layout
1 Properties &3 [£{ Problems {2 CodeObjects Application Navigator| El Console
4 Event Interface (Event Enabled Command Interface Type)

Core Property Value
Comment

Has Client Permission Handler

Post Exception Handler
Post Execute Handler
Pre Can Execute Handler
Pre Execute Handler I '= AllDefect_Update_PreExecute I

6. In the Explorer pane, right-click the new node Event Interface and choose Navigate to
View Custom Code.

New Sibling 3
<7 Undo Ctrl+Z
Redo Crl+¥

of Cut
=| Copy
Paste

3 Delete

View Validation Errors

Find References To

Navigate To Task Custom Code
| Navigate To View Custorn Code |
Open Layout Editor

Generate Default Layout

Run As 3
Debug As v
Profile As 3
Validate

Team b
Compare With v
Replace With 3
WikiText 3

Load Resource...

Refresh

Show Properties View

Remove from Context Ctrl+Alt+Shift+ Down
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7. CORADS prompts to confirm the creation of the custom Java class. Click OK.

F

<

= Create custom class @

Custom code class does not exist, Create the custom class?

OK ] ’ Cancel

The stub Java class is created with the method that you declared for the event handler
(AllDefect_Update_PreExecute).

4J] AllDefectlistCustomBehaviorjava 53

package com.app.tutcrial.client.view.beans;
import com.codeckjects.platform.ui.jsf.shared.command.event.ExecuteEventirgs;

public class RllDefectlListCustomBehavior extends LbstracthllDefectlistCustomB
{

EOverride
public boolean AllDefect Update PreExecute (ExecuteEventlArgs args)
{

I Muto-generated method stub
return false;

Copy and paste the following code. See the code comments for a detailed explanation.

package com.app.tutorial.client.view.beans;

import

import
import
import
import
import
import
import
import

public

java.util.List;

com.app.tutorial.model.defect.sdo.Defect;
com.app.tutorial.model.lov.DefectStatus;
com.codeobjects.platform.data.common.DataServiceUtil;
com.codeobjects.platform.data.common.TimeUtil;
com.codeobjects.platform.ui.jsf.shared.command.event.ExecuteEventArgs;
commonj .sdo.ChangeSummary;

commonj .sdo.DataGraph;

commonj.sdo.DataObject;

class AllDefectlistCustomBehavior extends

AbstractAllDefectListCustomBehavior

{

public boolean AllDefect Update PreExecute(ExecuteEventArgs args)
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// First to get the specific ViewModelBean object which contains

// all strongly typed attributes and methods

AllDefectListViewModelBean viewModel = (AllDefectListViewModelBean)
args.getViewModel();

// Get the current defect record where the user is working on
Defect defect = viewModel.getAllDefectDataModel().getCurrentRow();

// Get the sdo data graph
DataGraph data = defect.getDataGraph();

// If the status is "Closed", check if the user explicitly changed it

// to "Closed". We do NOT want to blindly do something extra

if (defect.getStatus().equals(DefectStatus.CLOSED.getValue()) &&
isDefectStatusChanged(data))

{

// Invoke the Service Command which is linked to the service

// DefectApplicationService

// When it finishes, per the Service Command metadata, the output
// is stored in a local data

viewModel.getServiceCommand GetLoginUserEmployeeld().execute();

// Retrieve the employee which is stored in local data

// "LoginUserEmployeeId"

long employeeld =
viewModel.getLocalDataManager().getLocalData LoginUserEmployeeld();

// Resume the change logging because we want to change 2 fields
// in our code
DataServiceUtil.resumeDataGraphLogging(data);

// The closed data is set to today
defect.setClosedDate(TimeUtil.getUTCCalendar());

// Set the closed by id
defect.setClosedById(employeeld);

// End the data graph change
DataServiceUtil.endDataGraphLogging(data);
}

return true;

}

/**
* This function demonstrates how you can go through all the changes the
user did to the defect
* record.
* @param data the SDO data graph
* @return
*/
boolean isDefectStatusChanged(DataGraph data)

// Obtain the SDO change summary list which consists all sdo objects
// which were modified.
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List changedObjects = data.getChangeSummary().getChangedDataObjects();
if (changedObjects == null || changedObjects.size() == 0)

return false;

// Go through each changed sdo data object to make sure the sdo data
// object is what we are looking for
for (int i = 0; i < changedObjects.size(); i++)

{

DataObject sdoDataObject = (DataObject) changedObjects.get(i);

// Make sure the sdo object is our Defect object

if (sdoDataObject instanceof Defect)

{
// Given the sdo data object, fetch the old data values
List oldValues =

data.getChangeSummary().getOldValues(sdoDataObject);

// Iterate through each old value to see if field "Status" 1is
// within the list. If yes, this means it was changed.
for (int ix=0; ix<oldValues.size(); ix++)
{
ChangeSummary.Setting setting = (ChangeSummary.Setting)

oldValues.get(ix);

}

String propertyName = setting.getProperty().getName();

// Check if the 'Status' field is changed.

// NOTE!! within sdo, the property name is always started
// with lower case, even if the Entity field name starts

// with capital. For example, field "Status" in Entity will
// become "status" in sdo. Field "MyStatus" will become

// "myStatus" in sdo.

if (propertyName.equals("status"))
return true}

return false;
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Programmer Notes

Code snippet above Description

AllDefectListViewModelBean
viewModel =
(AllDefectListViewModelBea
n) args.getViewModel();

Class AllDefectListViewModelBean is the generated programming interface from the
view metadata AllDefectList view. From this class you can access the data object, local
data, service commands, and so on, programmatically.

The class name is named using the convention View’s Java Class (such as AllDefectList)
+ ViewModelBean.

Defect defect =
viewModel .getAl IDefectData
Model () -.getCurrentRow();

Access the data slice record:
viewModel.getAllDefectDataModel() accesses the underlying root data slice in
AllDefect data object. The term of “...DataModel..” here means the data slice.

The naming convention is: the View Data Object’s Alias + DataModel for the root data
slice and the View Data Object’s Alias + the data slice’s class name + DataModel for
non rooted data slice.

e AllDefectlistaview 22
4 Wiew
<4 View Data Object (Data Object Reference Type) AllDefect
4 Query Command (Query Service Command Type) &llDefect_Queny
4 Update Comrmand (Update Service Command Type) AllDefect_Update
< Root Data Slice (Data Slice Reference Type)

Selection | Form Layout
T Properties &2 [£ Problems | €2 CodeObjects Application Mavigatar| Bl Can

4 View Data Object (Data Object Reference Type) AllDefect

Core Property Walue
Alias 1=
Boundary =
Cormment =
Data Object AllDefect (tutorial-server)
For example:

Given the data object AllDefect in AllDefectList view:
* To access the root data slice: use viewModel.getAllDefectDataModel()

* To access the data slice of DefectArea: use
viewModel.getAllDefect_DefectAreaDataModel()

* To access the data slice of OwnedByEmployee: use
viewModel.getAllDefect_OwnedByEmployeeDataModel()

The method call getCurrentRow() accesses the current selected row in Ul.

viewModel .getServiceComman
d_GetLoginUserEmployeeld()
.execute();

long employeeld =
viewModel .getLocalDataMana
ger() .getLocalData_LoginUs
erEmployeeld();

The first line invokes the service command GetLoginUserEmployeeld. All service
command are prefixed with “ServiceCommand_" in the programming interface. This is
why it is “getServiceCommand_GetLoginUserEmployeeld™.

The second line accesses the Local Data LoginUserEmployeeld through the generated
local data manager class.
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DataServiceUtil.resumeData
GraphLogging(data);

defect.setClosedDate(TimeU
til._getUTCCalendar());
defect.setClosedByld(emplo
yeeld);

DataServiceUtil .endDataGra
phLogging(data);

The first line resumes the data graph logging. Resuming logging here means
continuously adding new changes to the existing change summary.

Calling ChangeSummary’s beginLogging() resets all existing changes and starts a new
tracking log, which is not desired in this scenario

End Result

Change the status and save the record. Note that the closed data and closed by fields are
changed. Make sure you set Status to be Closed and Sub Status to be Fixed.

Defect Data Administration
All Defects
List of Defects
Defect Number | Assigned Date Owned By Created By
~ 9 CO User couser

Defect Number 9

Clozed Date

4/19/2011 6:32 PM

Last Updated Date 4/19/2011 6:32 PM

Date Opened:* 4/11/2011 10:20 AM Defect Area™ | Area 1 [=]
Due Date:  4/18/2011 11:29 AM Owned By: CO User
| Closed Date: 4/13/20116:32 P 5] | Closed By: CO User
Assigned Date: | Created By: couser
Description:* My 1st tutorial defect.
Customer Impact:
Resolution:* R
™ 10 couser
™ 1 coadmin

2 OO ((search 7 A

Due Date
4/18/2011 11:29 AM

Date Opened
4/11/2011 10:20 AM

Last Updated By couser
Se'«'erity:“r 4-Wrong behaviorEl

Priority:  1-High
Status* | Closed El
Sub Status:* | Fixed El

»

4/13/2011 5:49 PM

4/19/2011 11:18 AM 4/15/2011 11:18 AM
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Change to a Different Way

Go back to the file where you implemented DefectApplicationServicelmpl,
comment out the first way we that used to get the employee id and to use the second way
instead. Archive and verify that the result is working.

public class DefectApplicationServiceImpl extends

AbstractDefectApplicationServiceImpl

{
public long GetLoginUserEmployeeId() throws DefectApplicationException

// Class member method getUserName() is generated by CodeObjects to
return the user's login name.
String loginUser = this. getUserName();

long employeeld = 0;
try
// 1lst way: query using LoginUser Data Object. This is to use query
object to query.
//employeeld =
GetLoginUserEmployeeIld UsinglLoginUserDataObject(loginUser);
// 2nd way: query using Employee Data Object. This is to use query
expression to query.
employeeld =
GetLoginUserEmployeeIld UsingEmployeeDataObject(loginUser);
}

catch (DataAccessServiceException ex)

{
}

return employeeld;

throw new DefectApplicationException(ex.getErrorCode(), ex);
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Update the Close Date and Closed By Info
Using Ul Custom Code

This chapter demonstrates how to use custom Ul code to update closing
information.

The previous chapter uses an implementation of a service to find the employee id of the
login user. Now we want to demonstrate another way of programming, which is to do the
same on the client Ul side.

In this chapter, you will associate a data object to the View and do the same query through
UI custom code.

Detailed Configuration

1. Open AllDefectList.view and add to the node View, New Child — View Data Object
(Data Object Reference Type). Set the properties: Data Object to LoginUser
(tutorial server), Alias to LoginUser, and Boundary to row. Here you are associating
the data object LoginUser to the view AllDefectList.

4 AllDefectlistview I%
4 View
4 View Data Object (Data Object Reference Type) AllDefect
4 View Data Object (Data Object Reference Type) Defecthrea
< View Data Object (Data Object Reference Type) LoginUser

Selection | Ferm Layoutl
[Z/ Problems (@ Javadoc (@ Declaration (E Console(ﬁ Properties 3@\

4 View Data Object (Data Object Reference Type) LoginUser

]
Core Property Value
Alias "= LoginUser
Boundary 1= row
Comment =
Data Object LeginUser (tutorial-server)
Run Mamed Query On Load =

=
U]

Run Mew Command On Load

£

Run Query Commmand On Load

=
]

Run Service Command On Load
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2. Create a New Child — Query Command (Query Service Command Type) and set the
properties: Service to LoginUserDataService (tutorial server), Name to
LoginUser_Query, and Service Method to query. Here you are associating the
generated data service LoginUserDataService with the data object LoginUser within the
AllDefectList view.

! AllDefectlistview &2

4= View Data Object (Data Object Reference Type) Defectfrea
4= View Data Object (Data Object Reference Type) LoginUser
4 Query Command (Query Service Command Type] LoginUser_Query

Selection | Form Layout
[£/ Problems | @ Javadoc @ Declaration | & Console | =] Properties &3

4 Query Command (Query Service Command Type) LoginUser

Core Property Value
Comment =
MName = LoginUser_Query
Resource
Service LoginUserDataService (tutorial-server)
Service Method '= query

3. Create a New Child — Input Binding (Input Binding Type) and set the properties:
Input Name to querySpec, and Data Object to LoginUser. Here you define the input
for the query method in the LoginUser data object.

i AllDefectlistview &2

a < View
. 4 View Data Object (Data Object Reference Type) AllDefect
. 4= View Data Object (Data Object Reference Type) Defecthrea
4 4 View Data Object (Data Object Reference Type) LoginUser
a 4 CQuery Command (Query Service Command Type) LeginUser_Query
<+ Input Binding (Input Binding Type) querySpec

Selection | Form Layout
t Problems | @ Javadoc @ Declaration | & Conscle | = Properties &%

% Input Binding (Input Binding Type) querySpec

Core Property Value
Comment =
Data Object '= LoginUser
Input Mame '= querySpec
Local Data =

4. Right-click the new Input Binding... node and choose Navigate to View Custom Code
to see the custom code in AllDefectListCustomBehavior.Java, which you added earlier.
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5. Add the following code snippet to AllDefectListCustomBehavior.Java. This new
method implements the way to query the LoginUser data object to retrieve the
employee id of the login user. However, for the following snippet to work, you must add
this import statement to the beginning of the file:

|import com.codeobjects.platform.ui.jsf.shared.bean.ApplicationModelBean;

/**
* Find the login user's employee id through calling the query command
associated with
* view data object "LoginUser"
* @param viewModel the AllDefectListViewModelBean object
* @return the employee id if found, otherwise -1
*/
private long getLoginUserEmployeeld(AllDefectListViewModelBean viewModel)

// Retrieve the login user's login name (e.g. couser) from
ApplicationModelBean
String loginUser = ApplicationModelBean.getLoginUsername();

// Set it to the query object in view model
viewModel.getLoginUserQuery().setLogin(loginUser);

// Execute the query command associated with the view data object
viewModel.getQueryCommand LoginUser Query().execute();

// The return result is at the data model class
(viewModel.getLoginUserDataModel())
// If there is only 1 record returns, the record will be automatically
// positioned by UI view model to become the current selected row;
therefore
// we can access it by using
viewModel.getLoginUserDataModel() .getCurrentRow().
return (viewModel.getLoginUserDataModel().getRowCount() == 1) ?
viewModel.getlLoginUserDataModel().getCurrentRow().getPartyId()
_l;
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Programmer Notes

Code snippet above Description

String loginUser = Access the static method getLoginUsername() in the CodeObjects platform

Appl icationModelBean.getLog | class ApplicationModelBean to return the user’s login name (such as “couser”).
inUsername();

viewModel _.getLoginUserQuery | viewModel .getLoginUserQuery():

(O -setLogin(loginUser); Access the current query object for the LoginUser data object. The naming
convention for this method is: “get” + View Data Object’s Alias name (such as
LoginUser) + “Query”.

setLogin(loginUser): after we get the query object, set the Login field for the query
criteria.

Vi (_awModeI -getQueryCommand_L | Invoke the query command for the data object LoginUser.
oginUser_Query() -execute(); | The naming convention is” getQueryCommand” +” _” + name of the query
command (LoginUser_Query)

viewModel .getlLoginUserDataM | Access the root data slice of LoginUser data object and get the row count.
odel () .getRowCount()

Go back to the method in AllDefectListCustomBehavior.java where you call the service
command. Comment out the call to the service command and add the new code highlighted
below in yellow to use the new function.

NOTE

You must add the following import statement to the beginning of the file.

|import com.codeobjects.platform.ui.jsf.shared.MessageHelper;

public class AllDefectlistCustomBehavior extends
AbstractAllDefectListCustomBehavior

{

public boolean AllDefect Update PreExecute(ExecuteEventArgs args)
{
// First to get the specific ViewModelBean object which contains all
// strongly typed attributes and methods
AllDefectListViewModelBean viewModel = (AllDefectListViewModelBean)
args.getViewModel();

// Get the current defect record where the user is working on
Defect defect = viewModel.getAllDefectDataModel().getCurrentRow();

// Get the sdo data graph
DataGraph data = defect.getDataGraph();

// If the status is "Closed", check if the user explicitly changed it to
"Closed".
// We do NOT want to blindly do something extra
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if (defect.getStatus().equals(DefectStatus.CLOSED.getValue()) &&
isDefectStatusChanged(data))
{

/* Comment out this section in order to exercise the code

// Invoke the Service Command which is linked to the service
DefectApplicationService

// When it finishes, per the Service Command metadata, the output

// is stored in a local data

viewModel.getServiceCommand GetLoginUserEmployeeld().execute();

// Retrieve the employee which is stored in local data
"LoginUserEmployeeId"

long employeeld =
viewModel.getLocalDataManager().getLocalData LoginUserEmployeeId();

*/

// Retrieve the employee id by going through the query command
//associated with LoginUser view data object

long employeeld = getLoginUserEmployeeld(viewModel);

if (employeeld < 0)

{

// If not found, use MessageHelper class to display an error
message on the top of view

MessageHelper.addError(null, "Unable to identify the login
user's employee id!");

// Return false as a way to abort. By doing so, this record will
NOT get saved to db.
return false;
}

// Resume the change logging because we want to change 2 fields in
our code
DataServiceUtil.resumeDataGraphLogging(data);

// The closed data is set to today
defect.setClosedDate(TimeUtil.getUTCCalendar());

// Set the closed by id
defect.setClosedById(employeeld);

// End the data graph change
DataServiceUtil.endDataGraphLogging(data);

}

return true;

}

End Result

Archive, redeploy, and test your changes. The behavior of the application should not
change: the closed date and created by fields should be set when you update the status to
Closed and Sub Status to Fixed.
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Send Maul to the Defect Owner

This chapter demonstrates how to set a service to send email automatically.

In this chapter you will create a button for sending an email to the defect owner. You will
add a new method to the existing service DefectApplicationService to implement the
email construction and delivery. You will also leverage the out-of-box service Send Mail
Service implemented by CodeObjects in the component-send-mail module to help you to
send the mail.

The mail code depends on a template. Before sending the email, you will load the email
template and replace the macro fields within the text with the real values before sending

the mail out.

Our sample email template contains two macro fields: {DefectOwnerFullName}, {Defectld}

Dear {DefectOwnerFullName},

Please be advised that there is a new defect #{DefectId} being assigned to you.
You can connect to the Defect Tracking Application for further details.

Thanks

Company IT Department
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Detailed Configuration

1. Open the tutorial-server module and add a module dependency to component-send-
mail, because you will use the prebuilt email service to send the email.

Property
Comment

& tutorial-server.module 22

<4 Module (Type) com.app.tutorial.server

[%i Problems | @ Javadoc Fﬂ;-:;. Declaration | B Console | ] Properties &3

Distribution Artifact
Dot Met Build Dependency

Java Build Dependency '= component-send-mail
Mamespace '= com.app.tutorial.server
Platform 1= java

Type '= source

=
a
=
m

2. To DefectApplicationException.exception, add a new exception error code to indicate
any failure of loading the email template. You may need to add the
LOAD_TEMPLATE_FILE_FAILURE resource manually.

4 Exception

i DefectApplicationException.exception 2

<= Error Code (Error Code Type) EMPLOYEE_NOT_FOUND
<= Error Code (Error Code Type) LOAD_TEMPLATE_FILE_FAILURE

| Properties &7 [£ Problems | £ CodeObjects Application Navigator| B Console

Property Value
Comment =
Detail
Message Unable to load message template file "{0}", detail error: "{1}"
Symbaol '= LOAD_TEMPLATE_FILE_FAILURE

3. Open the DefectApplicationService service interface metadata and add a new method

SendEmailToDefectOwner
DefectOwnerFullName
DefectOwnerEmailAddress
Defectld

This method takes as input:

the full name of the defect owner
the defect owner’s email address
the defect’s id

The first two inputs are of type primitive: string. The final argument is primitive: long.

This method also throws two exceptions: ServiceException and DefectApplicationException.

70



Send Mail to the Defect Owner

This method has no output value. If it encounters a failure, an exception is thrown.

-
l%! DefectipplicationService.serviceinterface £

Service Interface

Service Interface Overview

A service interface is a collection of methods, A method contains inputs, an cutput and exceptions.
Java class:  DefectApplicationService

Remotable:

[ Add ] [ Delete ] ’CIear Output Type
Method Output Type
4 GetloginUserEmployeeld Primitive: long
M 5endEmail ToDefectOwner

Input Parameters

This secticn provides configuration options for the method's input parameters.

Add Delete Move Up ] [Move Down
Parameter Mame Type
4+ DefectOwnerFullName Primitive: string
4 DefectOwnerEmailAddress Primitive: string
< Defectld Primitive: long
Exceptions

This section provides configuration options for the method's exceptions,

Delete | [ Edit

ServiceBxception (service-layer-runtime-exceptions)
DefectApplicationException (tutorial-server)
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4. Open DefectApplicationServicelmpl service to add a dependency on the Send Mail
Service from the component-send-mail module.

% DefectApplicationServicelmpl.service &2

a4 < Service

4 + Dependencies (Dependency List Type)
¢~ Dependency (Dependency Type) LoggingService
¢~ Dependency (Dependency Type) EmployeeDataService
4 Dependency (Dependency Type) LoginUserData
<~ Dependency (Dependency Type) SendMailservice

4 < Properties (Property List Type)
4 Property (Property) EmailTemplateFile

E Properties &3 l"_ Problems G CodeObjects Application Navigator

Property Value
Comment =
Interface Send Mail Service (component-send-mail)
Mame '= SendMailService
Required i true

5. Atthe top of DefectApplicationServicelmpl, right-click Service and add New Child —
Properties (Property List Type). To the new node Properties add New Child —
Property (Property). Set these properties:

Name to EmailTemplateFile

Primitive Type to string

Required to true

Allows Many to false

This service property is a property that allows you to specify the location of the email
template file.

i DefectipplicationServicelmpl.service &3

<= Service

< Dependencies (Dependency List Type]
4 Dependency (Dependency Type) LoggingService
4 Dependency (Dependency Type) EmployeeDataService
4 Dependency (Dependency Type) LoginUserData
4 Dependency (Dependency Type) SendMail5ervice

< Properties (Property List Type)
4 Property (Property) EmailTernplateFile

C Properties 3 (2 Problems £ CodeObjects Application Navigator

Property Value
Allows Many % false
Category =
Comment =
Default =
Java Type =
Mame '= EmailTernplateFile
Primitive Type 1= string
Required e true
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Add Java Code

1. You must add Java code to implement the SendEmailToDefectOwner method.
Open the service stub class DefectApplicationServicelmpl.java:

a. Switch to Java perspective.

b. Open the tutorial-server folder in the Package Explorer view, open the folder
java/src to locate the file DefectApplicationServicelmpl.java, and double-click it
to open.

[% Package Explorer 52 = | i =

- ‘_3 tutarial-client
s ‘_3 tutorial-rmodel
4 =% tutorial-server
4 3 javalsrc
4 B comapptutorialserverservicesimpl
. _'B Defectbpplicationservicelrmpl.java
. [J] DefectlnterceptorSerdicelrnpljava
- 2 buildfjavalfsre
- =, CodeObjects
- B, JRE Systern Library [jdk1.6.0_18]
- i build
L= Java
. = metadata
o [= webapp
e tutorial-servermodule

2. You must add a global static variable,EmailTemplateBody, to cache the email template.
Caching the template rather than re-reading it every time email is sent makes the
software more efficient.

public class DefectApplicationServiceImpl extends
AbstractDefectApplicationServiceImpl
{

// Cache the email template body to the memory for efficiency. Since this is
a static variable, later we

// will use the synchronization control to guard it.

private static String EmailTemplateBody = "";

3. Code a function to retrieve the email template. You will use Java synchronization to
ensure that only one thread may load the email template’s text into memory.

Note that you need to add these import statements to the beginning of the file to support
the new method:

|import java.io.BufferedReader;
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import java.io.FileReader;
import java.io.FileNotFoundException;
import java.io.IOException;

/**
* Use synchronization control to protect the setting of the static variable
'"EmailTemplateBody'.
* This function will go to the file system to retrieve the email template
and cache in the memory.
*
* @param templateFilelLocation
* @return the email template body
* @throws FileNotFoundException
* @throws IOException
*/
private static synchronized String getEmailTemplate(String
templateFilelLocation)
throws FileNotFoundException, IOException
{
// If we have the email loaded already, we just return it.
if (EmailTemplateBody '= null && EmailTemplateBody.length() > 0)
return EmailTemplateBody;

// Read the email template from the disk

StringBuffer fileData = new StringBuffer(2048);

BufferedReader reader = new BufferedReader(new

FileReader(templateFileLocation));

char[] buf = new char[2048];

int numRead = 0;

while((numRead = reader.read(buf)) != -1)

{
String readData = String.valueOf(buf, 0, numRead);
fileData.append(readData);

reader.close();
EmailTemplateBody = fileData.toString();

return EmailTemplateBody;

}

4. Implement the SendEmailToDefectOwner method. It will get the email template and
replace the macro field {DefectOwnerFullname} with the variable
DefectOwnerFullname and the macro field {Defectld} with the variable Defectld. After
this is done, the code uses the CodeObjects sendMailService module to do the actual
mechanics of sending the email.

Note that you must add these import statements to the beginning of the file:

import com.codeobjects.component.email.SendMailServiceException;
import com.codeobjects.component.email.services.MailMessage;
import com.codeobjects.platform.services.runtime.exceptions.ServiceException;
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/**
* Send an email to the defect owner. The email body is using the template
available on the file
* system. The template body will be cached into a memory string variable.
This service method
* will also replace the variables within the email template with the real
values.
* Available template variables are
<li> {DefectOwnerFullName} : the defect owner's full name</1li>
<li> {DefectId} : the defect id </li>
@param DefectOwnerFullName the defect owner's full name
@param DefectOwnerEmailAddress the defect owner's email address
@param DefectId the defect id
@throws DefectApplicationException
@throws ServiceException

* K X X X X ¥

*/
public void SendEmailToDefectOwner(String DefectOwnerFullName, String
DefectOwnerEmailAddress, long DefectId)
throws DefectApplicationException, ServiceException
{
// First to retrieve the email template body from the cache
String emailBody = null;
try
{
emailBody = getEmailTemplate(this.getEmailTemplateFile());
if (emailBody == null || emailBody.length() == 0)
throw new
DefectApplicationException(DefectApplicationException.LOAD TEMPLATE FILE FAILURE
new Object[] { this.getEmailTemplateFile(), "the
template is empty" });
}

catch (Exception ex)

{
throw new
DefectApplicationException(DefectApplicationException.LOAD TEMPLATE FILE FAILURE
new Object[] { this.getEmailTemplateFile(), ex.getMessage()
},oex);

}

// Second to replace the variables with the real value

emailBody = emailBody.replaceAll("\\{DefectOwnerFullName\\}",
DefectOwnerFullName);

emailBody = emailBody.replaceAll("\\{DefectId\\}",
Long.toString(DefectId));

// Compose a real email construct

MailMessage mail = new MailMessage();
mail.setTo(DefectOwnerEmailAddress);

mail.setSubject("Defect #" + DefectId + " is now assigned to you.");
mail.setBody(emailBody);

// Optionally you can set your from: email address and from: display
name in the code, or
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// you can set it in the service properties of SendMailService in
Tutorial.systenm.

// The difference is that if you would like to have a centralized place
for all outbound

// email, you can just configure it at SendMailService's service
properties. Otherwise you

// can set them at each individual calling service like this
DefectApplicationService

//mail.setFrom("<<Your Email Address>>");

//mail.setFromName("<<Your Display Name>>");

// Send the email
try
{
boolean outcome = this.getSendMailService().sendMail(mail);
if (outcome)
_info("Successfully sent a defect assignment email to " +
DefectOwnerEmailAddress);
else
_error("Failed to send a defect assignment email to " +
DefectOwnerEmailAddress);
}
catch (SendMailServiceException ex)
{
_error("Failed to send a defect assignment email to " +
DefectOwnerEmailAddress + ", error = " + ex.getMessage());
_exception(ex);
throw new ServiceException(ex.getMessage());
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5. Because you added a dependency on the Send Mail Service, do auto wiring.

Defect Owner

Open the Tutorial system file and click the Auto Wire button. Auto wire all the service

instances.

[ Tutorial.system E:@.--‘.\_

& Services

+ Service Instances

Validation errors exist, go to the "Tree View" page to view errors

Mame

< AllDefectDataService

<+ AuthenticationService

@ DefectApplicationServicelmpl

Service

AllDefectDataServicelmpl (tutorial-server)

Authentication Service Impl (service-layer-runtime-secu...,

DefectApplicationServicelmpl (tuterial-server)

O

Local

4 DefecthreaDataService

4 DefectDetailDataService

4 DefectInterceptorServicelm
4 DummyMotelnterceptormy
4 EmployeeDataService

-

=3 TR

Select Service Instances To Auto Wire

m

4 LoggingServicelmpl
< LoginUserDataService

@ iAuto Wire All Service Instances:

() Auto Wire Selected Service Instances

Remove

Wire Client

Auto Wire

ide

»

m

< PersonDatalnterceptorlmpl MName Service gl i
v Vg [] AliDefectDataService AllDefectDataServicelmpl (tutorial-se...
[ AuthenticationService Authentication Service Impl (service-...
Dependency [[] DefectApplicationServicelmpl DefectApplicationServicelmpl (tutori... A
[[] DefecthreaDataService DefectAreaDataServicelmpl (tutorial-... 3 =
[] DefectDetailDataService DefectDetailDataServicelmpl (tutorial...
[] DefectinterceptorServicelmpl DefectInterceptorbervicelmpl (tutoria...
[F] DummyNotelnterceptodmpl DummyMotelnterceptordmpl (compo... bor.
[ EmployeeDataService EmployeeDataServicelmpl (tutorial-s...
e e [F] LoggingServicelmpl LeggingServicelmpl (service-layer-ru... 1
=1 1 amll T 1 il Diod o0 ol | e | st
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Note that the service MailTransportServicelmpl was added and two services
(DefectApplicationServicelmpl and MailTransportSericelmpl) are marked in red to indicate
validation errors.

L2} *Tutorial system 7
@ Services validation errors exist, go to the "Tree View" page to view errors

= Service Instances

MNarmne Service

4 AllDefectDataService AllDefectDataServicelmpl (tutorial-server)

4 AuthenticationService Authentication Service Impl (service-layer-runtime-sec...
3 DefectApplicationServicelmpl DefectApplicationServicelmpl (tutorial-server)

4 DefectAreaDataService DefectAreaDataServicelmpl (tutorial-server)

4 DefectDetailDataService DefectDetailDataServicelmpl (tutorial-server)

4 DefectInterceptorServicelmpl DefectlnterceptorServicelmpl (tutorial-server)

4 DummyNotelnterceptordmpl DummyMotelnterceptordmpl (component-model)
4 EmployeeDataService EmployeeDataServicelmpl (tutorial-server)

4 LoggingServicelmpl LoggingServicelmpl (service-layer-runtime-logging)
4 LoginUserDataService LoginUserDataServicelmpl (tutorial-server)
| €3 MailTransportServicelmpl Mail Transport Service Impl (component-send-mail)

- Wiring

Dependency Required

LoggingService true

EmployeeDataService true

LoginUserData true

SendMailService true

= Properties

Name Value

EmailTemplateFile

Info | Services | Security | Tree View

These are because of missing property values:

6. In DefectApplicationServicelmpl.service, set the property EmailTemplateFile to the
location of the template in your file.

a. Copy the text below and save the email template as
C:\Temp\DefectEmailTemplate.txt.

b. Open Tutorial.system. Set the property EmailTemplateFile for
DefectApplicationService to C:\Temp\DefectEmailTemplate.txt.

Dear {DefectOwnerFullName},

Please be advised that there is a new defect #{DefectId} being assigned to you.
You can connect to the Defect Tracking Application for further details.

Thanks

Company IT Department
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4 Tutarial systern &5
Services

« Service Instances

Marme Service Local
4 AllDefectDataService
4 RuthenticationService

| 4 DefecttpplicationServicelmpl
4 DefectbreaDataService
“ DefectDetailDataservice
4 Defectlnterceptarservicelmpl

AllDefectDataServicelmpl (tutorial-server)
Authentication Service Impl (service-layer-runtime-s..

DefectlpnlicationSerdcelmpl (tutorial-sener)

DefecttrealataServicelmpl (tutorial-server)
DefectDetailDatalervicelmpl (tutorial-server)
DefectnterceptorSendcelmpl (hutarial-sercer) o
4 DummyMotelnterceptordmpl DummyMotelnterceptodmpl (component-model) o
4 EmployeeDataService EmployeeDataServicelmpl (tutorial-server)
< Loggingservicelmpl

4 LoginUserDataService

LoggingServicelmpl (sersice-layer-runtime-logging) o

LoginUserDataServicelmpl (tutorial-serven

4 MailTransportServicelmpl tail Transport Service Impl (component-send-mail) o
= Wiring
Cependency Required Service Instance
LoggingService true LoggingSerdicelmpl
EmployeeDatalervice true EmployeeDatalervice
LoginserDataService true LoginUserDataSersice
SendMailService true SendMailService
AllDefectDataService true AllDefectDataService

+ Properties

Marre Walue

Em ailTemplateFile CihTemphDefectEmailTernplate b

Info | Services | Security | Tree Wiew

For the MailTransportServicelmpl service you must set property values based on your
local SMTP email server’s configuration. Contact your IT staff for the right email server and
values. Optionally, you can consider the use of Google’s Gmail as your outbound email SMT
server. Below are the sample settings when using Gmail for outbound SMTP email.

Property Name Property Value

connectionTimeout 120

Debug false
enableAuthentication | true

enableSSL true

enableTLS false

Password <<Your Password>>
smtpPort 465

smtpServer smtp.gmail.com
username <<Your Account>>
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You must also set the from address for the outbound email. Select SendMailService and
set the from and fromName properties to match with your email environment.

4 LoggingServicelmpl Loggingservicelmpl (service-layer-runtime-logg.,

4 LoginUserDataService LoginUserDataServicelmpl (tutorial-server)

% MailTransportServicelmpl Mail Transport Service Impl (component-send-...
PerscnDatalnterceptorlmpl PerscnDatalnterceptordmpl (component-party-s..

4 SendMailService Send Mail Service Impl (compeonent-send-mail)

“ WebDAVFileStorageServicelmpl WebDAVFileStorageServicelmpl (component-fil...

= Wiring
Dependency Required
rmailTransport true
LoggingService true

+ Properties

Mame Value
from defect.tracking@mydomain.com
fromMame Defect Tracking
replyTo
rephyTeMame

7. Add the EmailAddress to the OwnedByEmployee data slice in the AllDefect data
object.

Recall that the service method SendEmailToDefectOwner has the input parameters of
DefectOwnerFullName, DefectOwnerEmailAddress, and Defectld. Defectld is the field Cold
in the Defect entity and DefectOwnerFullName is the FullName field in data slice
OwnedByEmployee. You just need to provide the source of DefectOwnerEmailAddress. This
is the EmailAddress field in the Employee entity.
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8. In the tutorial-server module, open the AllDefect data object and add a child node
Field (Data Slice Field Type) EmailAddress to the data slice OwnedByEmployee.

s AllDefect.dataobject &2

4 Field (Data Slice Field Type) Status
4 Field (Data Slice Field Type) SubStatus
< Virtual Field (Data Slice Virtual Field Type) DefectfreaMame
<= Virtual Field (Data Slice Virtual Field Type) OwnedByEmployes
<4 Virtual Field {Data Slice Virtual Field Type) ClosedByEmployeel
4= Child (Data Slice Type) DefectArea, Entity: DefectArea (tutoria
a <4 Child (Data Slice Type) OwnedByEmployee, Entity: Employee
4 Field (Data Slice Field Type) Employeeld
4 Field (Data Slice Field Type) CoCreatedBy
4 Field (Data Slice Field Type) CoCreatedDate
< Field (Data Slice Field Type) CoRowVersionMum
< Field (Data Slice Field Type) CollpdatedBy
4 Field (Data Slice Field Type) CoUpdatedDate
4 Field (Data Slice Field Type) Party Type
< Field (Data Slice Field Type) FullName
< Field (Data Slice Field Type) EmailAddress

E Properties 22 [2/ Problems {2 CodeObjects Application Mavigator

Property Value
Comment =
Enable Copy ok
Mame '= ErmailAddress

9. In the tutorial-client module, open AllDefectList view to add a service command. You
must link the service that you implemented earlier to your Ul so that it can invoke the
service.
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10. To the View node, add a child Service Command (Service Command Type). Make
sure to add a resource because later you will create a button to invoke this service
command. The resource will be used as the button label.

4 AllDefectlistview &2
a 4 View

4 View Data Object (Data Object Reference Type) AllDefect

> 4 View Data Object (Data Object Reference Type) Defectfrea

> 4 View Data Object (Data Object Reference Type) LoginUser

4 Local Data (Local Data Type) LoginUserEmployeeld : long

4 Service Command (Service Command Type) GetloginUserEmployeeld

a | 4 Service Command (Service Command Type) SendEmailToDefectOwner

Selection | Form Layout
B Properties &3 [3_ Problerns G CodeObjects Application Navigator El Console

4 Service Command (Service Command Type) SendEmailToDefect(

Core Property Value
Comment =
Commit Data Object =
Marme I= SendEmailToDefectCwner
Resource Send Email
Service DefectApplicationService (tutorial-server)
Service Method I= SendEmailToDefectOwner
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11. To the new node Service Command, add a child Event Interface (Event Enabled
Command Interface Type) and set the event handlers for Post Execute Handler and
Pre Can Execute Handler to SendEmailToDefectOwner_PostExecute and
SendEmailToDefectOwner_PreCanExecute respectively.

m The Post Execute Handler will implement application logic that displays a status
message in the Ul after email is sent. The Pre Can Execute Handler implements
application logic to disable the button that calls the new service command if the
defect is not assigned or has no owner.

& AllDefectlistview 3
4 View
4 View Data Object (Data Object Reference Type) AllDefect
4= View Data Object (Data Object Reference Type) DefectArea
4 View Data Object (Data Object Reference Type) LoginUser
4 Local Data (Local Data Type) LeginUserEmployeeld : leng
< Service Command (Service Command Type) GetLoginUserEmployeeld
< Service Command (Service Command Type) SendEmailToDefectOwner
4 Event Interface (Event Enabled Command Interface Type) SendEmailToDefectOwner_PreCanExecute

Selection | Form Layout
! Properties &2 t Problems G CodeObjects Application Mavigator E Console
4 Event Interface (Event Enabled Command Interface Type) SendEmailToDefectOwnel

Core Property Value
Comment

Has Client Permission Handler
Post Exception Handler

Post Execute Handler !
Pre Can Execute Handler !
Pre Execute Handler

endEmailToDefectOwner_PostExecute
endEmailToDefectOwner_PreCanExecute

[ Vel
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12. To the new SendEmailToDefectOwner service command, add three child nodes of
Input Binding (Input Binding Type). Set the Input Name of the new nodes to
DefectOwnerFullName, DefectOwnerEmailAddress, and Defectld, respectively.

44 AllDefectListview 77
4 < View

> 4 View Data Object (Data Object Reference Type) AllDefect

» 4 View Data Object (Data Object Reference Type) Defectfrea

. 4 View Data Object (Data Object Reference Type) LoginUser
» 4 Local Data (Local Data Type) LoginUserEmployeeld : long

> 4 Service Command (Service Command Type) GetLoginUserEmplg

4 < Service Command (Service Command Type] SendEmailTeDefect

4 Event Interface (Event Enabled Command Interface Type] Sen

» | <+ Input Binding (Input Binding Type) DefectOwnerFullMame

» < Input Binding (Input Binding Type) DefectOwnerEmailAddres

> < Input Binding (Input Binding Type) Defectld

Selection | Form Layout
E Properties 22 [E_ Problems G CodeObjects Application Mavigator,

+ Input Binding (Input Binding Type) DefectOwnerFullN

Core Property Value
Comment =
Data Object =
Input Mame '= DefectOwnerFullMame
Local Data =
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13. For each Input Binding, add a child Field (Field Binding Type) and set their
properties. When you set the field binding types, set the data object first, the path
second, and finally the field name. In the first example, you will not see the field name
“Full Name” as a choice unless you follow this order.

Input Binding Input Binding Properties

4 < Service Command (Service Command Type) SendEmailTeDefectOwner t Problems G ey sl

< Event Interface (Event Enabled Cormmand Interface Type) SendEmail

4 Input Binding (Input Binding Type) DefectOwnerFullMame
< Field (Field Binding Type) FullName

1 Properties 3

1Y

4 Field (Field Binding Type) FullName

a < Input Binding (Input Binding Type) DefectOwnerEmailAddress Core  Property Value
<+ Field (Field Binding Type) EmailAddress Comment =
4 < Input Binding (Input Binding Type) Defectld Data Object '= AllDefect
< Field (Field Binding Type) Celd Field Mame '= FullMame
Path '= OwnedByEmployee

4 < Service Command (Service Command Type) SendEmailToDefectOwner

t Problems | €5 CodeObjects Applicz
4 EventInterface (Event Enabled Command Interface Type) SendEmail

E Properties 3

4 < Input Binding (Input Binding Type) DefectOwnerFullMame

<= Field (Field Binding Type) FullName

<= Field (Field Binding Type) Cold

4 Field (Field Binding Type) EmailAddress

4 < Input Binding (Input Binding Type) DefectOwnerEmailAddress Core Property ‘-ialue
< Field (Field Binding Type) EmailAddress Cnmme.nt f
4 <= Input Binding (Input Binding Type) Defectld Data Object = AllDefect
Field Name '= EmailAddress

Path '= OwnedByEmployee

a < Service Command (Service Command Type) SendEmailTeDefectOwner
4 Event Interface (Event Enabled Command Interface Type) SendEmail

4 Input Binding (Input Binding Type) DefectOwnerFullName
< Field (Field Binding Type) FullName

E Properties 2 [£{ Problems Q CodeObjects Applica

4 Field (Field Binding Type) Cold

Core Property Value

4 < Input Binding (Input Binding Type) DefectOwnerEmailAddress
<4 Field (Field Binding Type) EmailAddress Comment =
a4 <+ Input Binding (Input Binding Type) Defectld Data Object = AllDefect
<4 Field (Field Binding Type) Cold Eie's Mame  '=Cold
at =
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Add a button and link to the service command you created. Clicking the button will make
the application send email.

14. Expand the node Layout (Layout Type) and its child nodes until you reach Control
(List Control Type). Note all the command buttons. Add a new child Command Button
(Command Button Type). Set the Command Name to SendEmailToDefectOwner
and Visual to TextOnly.

i AllDefectlistview &2

< Service Command (Service Command Type) SendEmailToDefectOwner
4 Command Group (Command Group Type) EDIT_RIBBOM_GROUP
<4+ Layout (Layout Type)

4 Grid Layout (Data Slice Grid Layout Type ) Rows: 1, Columns: 1, DataSlice: AllDefect

< Data Slice Cell (Data Slice Grid Cell Type ) Row: 0, Celumn: 0, DataSlice: AllDefect
<= Data Slice (Data Slice Ul Type ) AllDefect
<+ Control (List Control Type)
4 Command Button (Command Button Type) AllDefect_Update

Command Button (Command Button Type] AllDefect_Defect_Mew
Command Butten (Command Button Type) AllDefect_Defect_Delete
Command Button (Command Button Type) AssignDefectEmploveePop
Command Butten (Command Button Type) SendEmailToDefectOwner

4
£
s
4

Selection | Form Layout
1 Properties &3 [*_ Problems G CodeObjects Application Navigator El Console

4 Command Button (Command Button Type) SendEmailToDefectOwner

Core Property Value
Command Name "= SendEmailToDefectOwner
Comment =
Image
Visual = TextOnly

15. Right-click the newly added Command Button to view the option to Navigate to View
Custom Code. This opens AllDefectListCustomBehavior.java. Add the following Java
code snippet to the file. The snippet below implements the event handlers for Post
Execute Handler and Pre Can Execute Handler.

Note that you must add these import statements to the beginning of the file:

import
com.codeobjects.platform.ui.jsf.shared.command.event.PostExecuteEventArgs;
import com.app.tutorial.server.dataobject.alldefect.sdo.OwnedByEmployee;

/**

* PreCanExecute event handler method for the service command. This service
command is bound by the
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* button "Send Email" on UI, therefore this event handler can control the
endable/disable of the
* button.
*
* The condition we are checking here is that the defect must be saved in DB
(defect.getCoId() != null)
* and the owner is not empty and the owner has email address.
*
* @param args the ExecuteEventArgs
* @return true to enable the service command and false otherwise
*/
public boolean SendEmailToDefectOwner PreCanExecute(ExecuteEventArgs args)
{
// First to get the specific ViewModelBean object which contains all
strongly typed
// attributes and methods
AllDefectListViewModelBean viewModel = (AllDefectListViewModelBean)
args.getViewModel();
Defect defect = viewModel.getAllDefectDataModel().getCurrentRow();
return (defect != null && defect.getCoId() !'= null &&
defect.getOwnedById() !'= null &&
defect.getOwnedByEmployee().getEmailAddress() != null);

}

/**
* PostExecute event handler method for the service command. This event
handler will be invoked when
* the command execution is over. Here we are showing a message to inform
the user the email has
* been delivered.
* @param args
*/
public void SendEmailToDefectOwner PostExecute(PostExecuteEventArgs args)

{

// First to get the specific ViewModelBean object which contains all
strongly typed

// attributes and methods

AllDefectListViewModelBean viewModel = (AllDefectListViewModelBean)
args.getViewModel();

OwnedByEmployee defect =
viewModel.getAllDefect OwnedByEmployeeDataModel().getCurrentRow();

MessageHelper.addInfo(null, "An email has sent to the defect owner at "
+ defect.getEmailAddress());

}
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Programmer Notes

Code snippet above Description
MessageHelper.addInfo(null, "An email has Use the MessageHelper helper class implemented by
sent to the defect owner at " + CodeObjects to display an info level of message on Ul.

defect.getEmailAddress());

End Result

Build and deploy. Make sure that you log in as “coadmin,” because only coadmin can assign
the defect. (Recall that you applied the authorization.)

e Notice a new button Send Email is now displayed. This button is enabled only when
the defect is assigned, the owner has an email address, and the defect is saved to the
database.

m  You can drill down from the field Owned By to make sure the owner has an email
address.

e (lick the Send Email button and verify that mail is sent, and that the Ul displays the
defect owner’s email address.

(Defect| ' Data Adminisiration
All Defects
List of Defects 100 [ sendEmail | [ Search |7 #N
Defect Number  Assigned Date Owned By Created By Closed Date Due Date Date Opened
v 9 CO User couser 4/19/2011 6:32 PM 4/18/2011 11:29 AM 4/11/2011 10:20 AM
v 10 couser 4/20/2011 6:08 PM 4/13/2011 5:49 PM
v 13 coadmin 4/20/2011 3:54 PM 471972011 11:18 AM 4/15/2011 11:18 AM
Fl [T 3

Drill down to the defect owner’s employee record to fill in the email address if it is blank.
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Defect | Data Administration |
Employee
Employee 2 O o[ Search ]V A
Department Email Address Status. Extension First Name Title Last Mame
hd Engineering Active 123 Scott Employee Wombat
hd Engineering Active 124 Marissa Manager Koala
v Engineering Active 125 Dianne Employee Emu
hd Engineering Active 126 Peter Employee Opal
~ Support Active 127 co Employee User
Department:  Support Extension: 127 Last Name* User
| Email Address: | First Mame: CO
Status: | Active || Title: |Employee |Z|

Fill in the email address in Employee, save, and then go back to the defect list view. Click
the Send Email button.

= . ¥ = Defect #9 is now assigned to you. - Message (Plain Text) = B =
File Message McAfee E-mail Scan bl e

From: Defect Tracking <codeobjecttesting @gmail.com = Sent: Fri4/22/2011 5:01 PM

To: S

Cc

Subject: Defect #9 is now assigned to you,

Dear CO User,

A
Please be advised that there is a new defect #9 being assign to you. You can connect to Defect Tracking Application for further

details. =
Thanks

Company IT Department -

After the email is sent, a message should appear on the top of view to indicate that email
delivery was successful.

(Defect] ' Data Administration

All Defects

= An email has sent to the defect owner atErmErEsER RPN ——

List of Defects 2 O O [ Send Email Search A
Defect Number | Assigned Date Owned By Created By Closed Date Due Date Date Cpened
v 9 CO User couser 4/19/2011 6:32 PM 4/18/2011 11:29 AM 4/11/2011 10:20 AM
4 10 couser 4/20/2011 6:08 PM 4/13/2011 5:49 PM
-4 1 coadmin 4/20/2011 3:54 PM 4/19/2011 11:18 AM 4/15/2011 11:18 AM
4| i | 3
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Tutorial 6: Programming

Send Email to Defect Owner
Automatically

This chapter demonstrates configuring the system to send an email to the defect
owner automatically.

Previously, you have created a button for sending an email manually. As an advanced
technique, this chapter shows how you can send an email automatically.

In general:

e Instead of using the regular update, you should add some update logic to trigger
whenever the OwnedByld field is set or is changed and the owner has an email
address.

e (Continue with the normal update logic to make sure the update is successful.

e After the normal update is done, invoke the service method you implemented to
send an email.

e Ifdelivering a message, inform the client by showing a status message.

Detailed Configuration

At the Ul layer, how does the system know that the email is delivered or that it must
display an informational message? Here we introduce a different technique by using a
virtual field.

When the Ul performs the update:
e The normal update occurs

e The service sends the email, if necessary, and updates a virtual field to reflect the
status.

e When control reverts back to the U], it checks the virtual field value to see if the
email happened, and then displays the informational message, as necessary.
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1.

2.

In tutorial-server module, open the AllDefect data object. To the Root node, add a
child node Virtual Field (Data Slice Virtual Field Type). Set the properties: Name to
NotifyDefectAssignment, Data Type to boolean, and Pre Default to false.

This virtual field is used to store the intermediate value from the service to indicate
whether the email was sent or not. Note that you leave the property Expression empty
so this virtual field is not bound to any other field and is purely a place holder with a
freely controlled value.

i AllDefect.dataobject &2

< Field {(Data Slice Field Type) Priority

4 Field (Data Slice Field Type) Resolution

4 Field (Data Slice Field Type) Sewverity

< Field (Data Slice Field Type) Status

4 Field (Data Slice Field Type) SubStatus

4 Wirkual Field (Data Slice VWirtual Field Type) DefectfreaMarme

< Wirtual Field (Data Slice Wirtual Field Type) MotifyDefectissignment

E Properties 2 (50 Problerns Q CodeObjects Application Mavigator El Consale

Property Walue
Carnment
Data Type
Enable Query L
Enable Sor g
Expression
Format
Marre '= MotifyDefectfssignment
Pre Default '= false

Fesource

In the tutorial-server module, openthe DefectApplicationService service interface
metadata and add a new method: DefectCustomUpdate. This method is a wrapper
method for the original update method for AllDefectDataService from the AllDefect
data object. It must take same input of a data graph and return the updated data graph.
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When you set the input or the output of a service method to bind to the data object, it
produces the data graph in the programming interface.

@ DefectipplicationService.serviceinterface &3

’ Add l ’ Delete l ’CIearOutputTypel
Method Output Type
4 GetloginUserErmplayeeld Prirnitive: lang

< SendEmailToDefectOwner

Data Object: AllDefect (tutarial-server)

Input Parameters
This section provides configuration options for the method's input parameters,

Add Delete kowe Up ] [ane Davavn
Pararneter Narme Type
4 AllDefectDataObject Data Object: AllDefect (tutarial-server)
Exceptions

This section provides configuration options for the rmethod's exceptions,

Delete | [ Edit

DatabccessServiceBxception (data-access-layer-runtime)
DefectipplicationException (tutarial-server)
ServiceException {(service-layer-runtime-exceptions)

Notice that you bind both the output and input to AllDefect data object. When doing so, the
generated Java interface uses SDO DataGraph in the method signature.
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3. Open the DefectApplicationServicelmpl service metadata to add a dependency on
AllDefectDataService. Set the properties:
Interface to AllDefectDataService (tutorial-server)
Name to AllDefectDataService
Required to true

i DefectipplicationServicelmpl.service &8

4 Service
< Dependencies (Dependency List Type)
4 Dependency (Dependency Type) LoggingService
4 Dependency (Dependency Type) EmployeeDataervice
4 Dependency (Dependency Type) LoginUserData
4 Dependency (Dependency Type) SendMailSersice
< Dependency (Dependency Type) &llDefectDatasernvice

= Properties &2 (51 Problerns G CodeObjects Application Mavigator

Property Walue
Comment 1=
Interface AllDefectDataSersice (tutorial-sercer)
Marme = AllDefectDataService
Fequired i true

4. Add the following method implementation to DefectApplicationServicelmpl.java. The
server will determine if the email must be sent or not. If it is sent, the code sets the
NotifyDefectAssignment virtual field to true.

See the detailed code comment for an explanation.

5. Copy these imports to the beginning of DefectApplicationServicelmpl.java.

import com.app.tutorial.server.dataobject.alldefect.sdo.AllDefectRoot;
import java.util.lList;

import commonj.sdo.DataObject;

import com.app.tutorial.model.defect.sdo.Defect;

import commonj.sdo.ChangeSummary;

/** <p>

* The custom update command for AllDefect data object. This is a type of
wrapper implementation on

* top of the generated method. This function will scan the change summaries
to find those defects

* which are assigned with new owner. The virtual field of
"NotifyDefectAssignment' will be set to

* true as the indication for these defects.

* </p>

* <p>

* Then the generated implementation of update will be called. And then
those defects which has
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* 'NotifyDefectAssignment' set to true will have an email sent to the
owner.

* </p>

* <p>

* NOTE! Why don't we just send email before the update? We cannot do send
email until the update

* is successful. And after the update is done, all change summary will be
reset. This is the reason
we have such a wrapper method on update.
</p>
@param AllDefectDataObject the SDO data graph of AllDefect data object
@return the saved SDO data graph of AllDefect data object
@throws DataAccessServiceException
@throws DefectApplicationException
@throws ServiceException

* K X X X X ¥

*/
@Override
public DataGraph DefectCustomUpdate(DataGraph AllDefectDataObject)
throws DataAccessServiceException, DefectApplicationException,
ServiceException

{

// We need to read the change summary and see if the owner is changed or
is assigned.

// We do NOT want to blindly to send a mail when the OwnedById is not
empty. If we do so,

// the owner will receive an email for any other regular update. We only
want to send an

// email whenever the OwnedById is changed (e.g. the defect is assigned,
or is re-assigned).

// Before we start, let's reset any old value in NotifyDefectAssignment
field and start fresh
AllDefectRoot root = (AllDefectRoot)
AllDefectDataObject.getRootObject();
for (int i=0; i<root.getDefect().size(); i++)
{
com.app.tutorial.server.dataobject.alldefect.sdo.Defect defect =
(com.app.tutorial.server.dataobject.alldefect.sdo.Defect)
root.getDefect().get(i);
defect.setNotifyDefectAssignment(false);
}

// Obtain the SDO change summary list which consists all sdo objects
which
// were modified.
List changedObjects =
AllDefectDataObject.getChangeSummary().getChangedDataObjects();
if (changedObjects != null && changedObjects.size() > 0)
{
// Go through each changed sdo data object to make sure the sdo data
object
// is what we are looking for
for (int 1 = 0; i < changedObjects.size(); i++)

DataObject sdoDataObject = (DataObject) changedObjects.get(i);
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// Make sure the sdo object is our Defect object
if (sdoDataObject instanceof Defect)

// Given the sdo data object, fetch the old data values
List oldValues =
AllDefectDataObject.getChangeSummary().getOldValues(sdoDataObject);

// Iterate through each old value to see if field
"OwnedById" is within the list

// If yes, this means it was changed.

for (int ix=0; ix<oldValues.size(); ix++)

ChangeSummary.Setting setting = (ChangeSummary.Setting)
oldValues.get(ix);

String propertyName = setting.getProperty().getName();

// Check if the 'OwnedById' field is changed.

// NOTE!! within sdo, the property name is always
started with lower case,

// even if the Entity field name starts with capital.

For example, field

// "Status" in Entity will become "status" in sdo. Field
"MyStatus" will

// become "myStatus" in sdo.

if (propertyName.equals("ownedById"))

{

com.app.tutorial.server.dataobject.alldefect.sdo.Defect defect =
(com.app.tutorial.server.dataobject.alldefect.sdo.Defect) sdoDataObject;

// OwnedById is not null. Set the virtual field
‘NotifyDefectAssignment' to true
// to indicate we need to send the email after the
udpate.
if (defect.getOwnedById() != null)
defect.setNotifyDefectAssignment(true);

}

// Calling the real update method

DataGraph resultData =
this.getAllDefectDataService().update(AllDefectDatalbject);

root = (AllDefectRoot) resultData.getRootObject();

for (int i=0; i<root.getDefect().size(); i++)

{

com.app.tutorial.server.dataobject.alldefect.sdo.Defect defect =
(com.app.tutorial.server.dataobject.alldefect.sdo.Defect)

root.getDefect().get(i);

// If the virtual field 'NotifyDefectAssignment' is true, let's send
an email

if (defect.getNotifyDefectAssignment() != null &&
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defect.getNotifyDefectAssignment().booleanValue())
this.SendEmailToDefectOwner(defect.getOwnedByEmployeeName(),

defect.getOwnedByEmployee() .getEmailAddress(),
defect.getCold());
}

}

return resultData;
}

6. Alter the AllDefectList view to use the new DefectCustomMethod code.
In the tutorial-client module, open the AllDefectList view metadata. Expand the node
View Data Object (AllDefect). Locate the node Update Command (Update Service
Command Type) and change the property values:
Service to DefectApplicationService (tutorial-server)
Service Method to DefectCustomUpdate.

i AllDefectlistavien &7

a < Miew
a < Wiew Data Object {Data Object Reference Type) AlIDefect
. 4 Query Cormmmand (Query Service Command Type) AllDefect_Query
. | 4 Update Cormmand (Update Service Command Type) AllDefect_Update

Selection | Form Layout
El Properties 2 [£1 Problems | €5 CodeOhjects Application Mavigator| B Console

4 Update Command {Update Service Command Type) AllDefect_Uy

Core Property Walue
Carnrrent =
Mame ‘= 4|Defect_Update
Resource Update
Sepvice DefecthpplicationSerdice (tutarial-server)
Setvice Method '= DefectCustornUpdate

7. Click the existing child node Event Interface (Event Enabled Command Interface
Type) and set the Post Execute Handler to AllDefect_Update_PostExecute. This
handler will check the virtual field NotifyDefectAssignment and display the
informational message, if necessary.
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il AllDefectlistaview &2

S Wiewy
< “Wiew Data Object (Data Object Reference Type) AllDefect
¢ Query Command (Query Service Command Type) AllDefect_Query
4 Update Command (Update Service Command Type) AllDefect_Update
4 EwventInterface (Event Enabled Command Interface Type)

Selection | Form Layout

1 Properties 3 [£ Problems | € CodeObjects Application Navigatar| & Consale

4 Ewvent Interface {Event Enabled Command Interface Type)

=
=
=
m

Core Property
Comment

Has Client Perrmissic
Post Exception Hane
Post Execute Handle &
Pre Can Execute Har !
'= AllDefect_Update_PreExecute

AllDefect_Update_PostExecute

Pre Execute Handler

8. Because the update method is changed to DefectCustomUpdate, you must also correct
the input binding. Click the existing Input Binding. Change the property Input Name
from data to AddDefectDataObject.

i Al Defectlistadiew &3

a < iew
4 < Miew Data Object (Data Object Reference Type) AllDefect
& Query Command (Query Service Command Type) AllDefect_ Query
4 4 Update Cormrmand (Update Service Command Type) AllDefect_Update
4 BEwventInterface (Event Enabled Command Interface Type)
4 Input Binding dnput Binding Type) AllDefectDataObject

Zelection | Form Layout

El Properties 23 (20 Problemns | €5 CodeObjects Spplication Mavigator| Bl Consale

% Input Binding {Input Binding Type) AllDefectDataObject

Core Property Walue
Carmrment =
Data Ohject = AllDefect
Input Mame '= Al|DefectDataObject
Local Data =

9. Return to AllDefectListCustomBehavior.java. Add the following code snippet to the
file. It implements the Post Execute event handler, which checks the
NotifyDefectAssignment virtual field and determines whether to show the
informational message about the email in the Ul
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/**
* PostExecute event handler for AllDefect Update command. This is invoked
by the platform after
* the update command is executed successfully. Here we iterate through each
defect record to
* examine if we have sent an email alert to the owner by checking the
virtual field of
* 'NotifyDefectAssignment'. If there are multiple defects being assigned
and multiple email
* alerts were sent, this function will concatenate the message to show the
user.
* @param args PostExecuteEventArgs
*/
public void AllDefect Update PostExecute(PostExecuteEventArgs args)
{
// First to get the specific ViewModelBean object which contains all
strongly typed
// attributes and methods
AllDefectListViewModelBean viewModel = (AllDefectListViewModelBean)
args.getViewModel();
StringBuilder messageBuilder
boolean hasEmailAlertMessage

null;
false;

// Iterate through each defect to see if they have
NotifyDefectAssignment set to true
// as an indication that we have sent the email alert. If there are
multiple emails being
// set, we will concatenate the message as one and display
for (com.app.tutorial.server.dataobject.alldefect.sdo.Defect defect :
viewModel.getAllDefectDataModel () .getWrappedData())

if (defect.getNotifyDefectAssignment() != null &&
defect.getNotifyDefectAssignment().booleanValue())
{

// If we have not ever done anything, initiate the message
builder
if (hasEmailAlertMessage == false)
{
messageBuilder = new StringBuilder("Defect assignment email
has been sent to: ");
hasEmailAlertMessage = true;
}

else
messageBuilder.append(", ");

messageBuilder.append(defect.getOwnedByEmployee().getEmailAddress());

}

// If we have the email alert message, show it on UI
if (hasEmailAlertMessage)
MessageHelper.addInfo(null, messageBuilder.toString());
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Programmer Notes

Code snippet above Description

for

o.Defect defect :

0))
{

;-

(com.app-tutorial .server.dataobject.alldefect.sd

viewModel .getAl IDefectDataModel () .getWrappedData

Use the method getWrappedData() to get the underlying
data in the data slice Java class so that you can access the
NotifyDefectAssignment virtual field.

e In the tutorial-server module, open the Tutorial system metadata and perform an

Auto Wiring.

NOTE

The following image shows which service to Auto Wire.
Optionally, you can let CORADS Auto Wire everything.

i

1 Auto Wire All Service Instances

Select Service Instances To Auto Yire

= [ =]

@ Auto Wire Selected Service Instances

Mame

[7] iallDefectDataService;

AuthenticationService

DefectipplicationService
DefectAreaDataService
DefectDetailDataService
DefectinterceptorServicelmpl
DurmmyMotelnterceptordmpl

EmployeeDatabervice

OOOOoOOoOoEO

LeggingServicelmpl

71 | nainllserDataSenvice

Service

AllDefectDataServicelmpl (tutorial-se..
Authentication Service Impl (service-..
DefectipplicationServicelmpl (tutor...
DefectfreaDataServicelmpl (tutorial-...
DefectDetailDataServicelmpl (tutorial...
DefectinterceptorServicelmpl (tutoria...

m

DummyMotelnterceptodmpl (compo..,
EmployeeDataServicelmpl (tutorial-s..

LoggingServicelmpl (service-layer-ru...

| aninllserNataServicelmnl thitoral-s...

Search for services in all modules:

Give priority to services within System modules:

Finish | \ Cancel
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End Result

Archive and deploy. Login as coadmin to assign a defect and make sure that the defect
owner has an email address. Click the Update button and verify that the email is sent to the
defect owner automatically.

Review

In this tutorial, you:

e Updated the defect’s due date using a data interceptor

e Updated the close date and closed by information

e Updated the close date and closed by information using custom Ul code

e Sent mail to the defect owner manually and automatically.
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Tutorial 6: Programming

Appendix: Debugging

This appendix to the tutorial exercises covers debugging techniques.

Starting the Process

1. Start Tomcat, but without using startup.bat. Instead, in a command line window, type:
catalina.bat jpda start

2. In Eclipse, in the Metadata pane, click the Package Explorer. Open the Java source file
that you want to debug. In this example we chose from tutorial-client — java/src —
com.app.tutorial.client.view.beans the file AlldefectListCustomBehavior.java.

- tuto t/java Vap e 2/ s a
File Edit Refactor Source Mavigate Search Project CodeObjects Run Window Help
(il G H-0-%- @mo s P EL H-FHroera - 7 [€5 CodeObjects | 4+ ™
@ Cade [ 1% Packe 32 W8 DateS| = O|[{1] AlDefectlistCustomBehaviorjava £3 =g
E&|e ©  backage com.app.tutorial.client.view.beans: ]
12 tutorial-client o . .
2 javalsre ® import java.util.list:
{8 com.apputorial.client view. beans W public class AllDefectlistCustomBehavior extends AbstractAllDefectlistCustomSBehavior 3
1J] AlDefectlistCustomBehaviorjavi f
% build/java/sre
=i, CodeObjects a o public boolean AllDefect_Update PreExecute (ExecuteEventArgs args)
=, JRE System Library [rel.5.0_22] :
i build // First to get the specific ViewModelBean cbject which contains all strongly typed
i java // attributes and methods
(= metadata RllDefectlistViewModelBean viewModel = (AllDefectlistViewModelBean) args.getViewModel():
(= webapp
(& tutorial-client.module // Get the current defect record where the user is working on
£ tutorial-model Defect defect = viewdodel.getAllDefectDataModel () .getCurrentRow () ;
52 tutorial-server
i javafsre // Get the sdo data graph
i build/javaere DataGraph data = defect.getDataGraph():
=i, CodeObjects ~ i o ) .
i, JRE System Library [jrel 5.022] If the status is "Closed", check if the user explicitly changed it to "Closed".
i build / We do NOT want to blindly do something ex
o if (defect.getStatus().equals (DefectStatus. .getValue ()] &&
2 isDefectStatusChanged (data))
(= metadata .
(& application
& Tutorialapplication oke the Service Command is linked to the service DefectApplicationService
(= dataobject / v it finishes, per the 5 ce Command metadata, the output is stored in a local
= exception // data
(= listofvalues viewModel.getServiceCommand GetLoginUserEmployeeId () .execute(}:
(& service
(= serviceinterface loyee which is stored in local data "LoginUserE:
(& system y viewModel.getLocalDataManager () .getLocalData_LoginUserEmployeeId():
(= webapp *
& tutorial-server.module
/ Retrieve the employee id by going through the query command associated with LoginUser
// view data object
long employeeld = getLoginUserEZmployeeld (viewModel); i
4 o - o - 3
1 Properties | [ Problems CodeObjects Application Navigator | B Console 52 E B~-prg~=0
p: jects Appl g &
CodeObjects Archive Job Output
Build Suceeded A
« i v« »
rie ‘ Writable Smartlnset | 1:1
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3. If you want line numbers displayed in the source code, from the menu click Window —
Preferences to open the Preferences dialog box. Expand General — Editors — Text
Editors, select the Show line numbers check box, and click OK. You only need to do

this once.
3 Preferences " R o o=
type filter text Text Editors =g - -
General » _ ]
Appearance Unda history size: 200
Colors and Fonts Displayed tab width: 4
Label Decoration [T Insert spaces for tabs
Capabiliti
apant I?S [¥] Highlight current line
Compare/Patch ) ]
Content Types [ Show print margin
Editors &0
File Associations [¥] Show line numbers |
Structu_red Text [¥] Show range indicator
Text Editors
Keys [7] Show whitespace characters
Network Connectior = Show affordance in hover on how to make it sticky
Perspectives When mouse moved into hover: | Enrich after delay v]
Search
Searc ity Enable drag and drop of texdt
ecuri
Startup and Shutdou [¥] Warn before editing a derived file
Web Browser Smart caret positioning at line start and end
Workspace
Ant Appearance color options:
CodeObjects Line number foreground Color: E
Data Management CLllrrentIm.ehlghllght
. Print margin
Ecore Diagram -
Find scope
EMF Compare i Selection foreground color
Help Selection background color
[l Install/Update Background color
Java E:uregrlu_:uuknd color
JET Transformations yperin
Model Validation -
Plug-in Development More colors can be configured on the Colors and Fonts preference page.
Run/Debug -
P P—T— . ’Restore Defaults.] ’ Apply l
@:l [ oK J [ Cancel l

Debugging a Method

4. Scroll to the method that you want to debug, for example, AllDefect_Update_PostExecute.
Set a breakpoint: right-click the gray vertical bar adjacent to the source code line of
interest and choose toggle breakpoint. (The color on your screen may be different.) A
small circle appears on the bar, marking the breakpoint. You can also double-click the
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bar to set a breakpoint. In this example there are breakpoints set at lines 202 and 212.
Double-click or right-click to toggle the breakpoint off, if desired.

File Edit Source Refactor Mavigate Search Project CodeObjects Run Window Help
_ = o = el o w
[Bifhd 2 %0 % & - vEN  $H-freera- I % Debug [ Code ”
€ Code |8 Packa 52§ Data ﬂ = O || ] AllDefectListCustomBehaviorjava &3 =8
BE|le~ * args PostExecute e
52 tutarial-client =
8 javafsrc ide
i com.app.tutorial.client view.beans S public void AllDsfect_Update PostExecute (PostExecuteEventArgs args)
)] AllDefectlistCustomBehavior.jav: ¢ . .
Egbulm/]ava/if( First to get the specific ViewModelBean object wh contains all strong. typed
=i Codebjects All;:; L?eav?"dr{w::;;da iewModel = (RllDefectlistViewModelB Viewtodel
i JRE Systern Librory [1<.50_27] DefectlistViewdodelBean viewlode ( efectlistViewtodelBean) args.getViewModel():
build StringBuilder messageBuilder = mmll:
ui
& boolean hasEmailklertMessage = false:
= java
& metadata Tterate tl each defect to see if th ent set to true
(= webapp as an i If there are multiple emails bei
ks tutorial-client.module // set, we w concatenate the message as o d display
¥ tutorial-model for (com.app.tutorial.server.datacbject.alldefect.sdo.Defect defect
5% tutorial-server viewModel.getAllDefectDataModel () .getWrappedData () )
8 javafsrc ¢
2 build/javalsrc if (defect.getNotifyDefectAssignment () noll &&
B} CodeObjects defect.getNotifyDefectAssionment () .booleanValue ()
= JRE System Library [jre1.5.0_22] {
= build If we have not ever done ar initiate the message b
= jovs if (hasEmailllertMessage == false)
(= metadata {
= application messageBuilder = new StringBuilder("Defect assignment email has been sent to: ");
@ Tutorial.application hasEmaillAlertMessage = true;
(= datachject ’
(= exception else
=xcep! messageSuilder.append(”, ")
(= listofvalues
& service messageBuilder.append (defect.getOvnedByEmployee () . getEmailAddress () ; i
5 semviceinterface N
(= system :
(= webapp E
[ tutorial-server.module If we have the email alert message, show it on U
if (hasEmailklertMessage)
MessageHelper.addInfo(null, messageBuilder.toString()):
3 =
« »
= Pmpemasf& Pmmem;fe CodeObjects Application Navigator fE Console B #B~-3-=0
CodeObjects Archive Job Output
Build Suceeded -
« i v« ’
ri Witable Smartlnsert | 218:35
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5. Inthe Metadata pane tree, right-click the java source file and click Debug As — Debug
Configurations.

File Edit Refactor Source Mawigste Search  Project  UodeUbjects  Run  Window Felp

- H-0-Q- @™o PP S E Bl e o
& Code | [E Packa i3 &Data;) = O |[ [J] AllDefectListCustormBehaviorjavs 2
- i migs Lus 2xeCUCEEVENLAIGE
ERAE

Trus to ensble the service command and false otherwise

a 3% tutorial-client
+ % javassrc

[ com.app.tutorial.client.view.beans || = © public boolean SendEmailToDefectOwner PreCanExecute (ExecuteEventArgs args)
> | 11] AlDefectlistCustgrafehavicriaw 4
» § build/java/src New v fpe Mod an obj
» =i CodeObjects fods
» = JRE Systern Librany [jrel5 Open F?  BBean viewModel = (RllDefectlistViewModelBean) args.getViewModel ()
- 5= build Open With » lodel.getAllDefectDataModel (). gecCurrentRow() s
= java Open Type Hicrarchy 1 1 && defect.gerCold() nmll && defect.getOwnedById() null &&
& metadat edByEmployee (p . getEmailkddress () noll):
~ metadata Show In Alt+Shift-W
» = webapp
L& tuterial-client.module Copy Ctrl+C
> 3% tutorial-model E= Copy Qualified Name
« 1 tutorial-server [ Paste Ctri+¥  Pler method for the service command. This event handler will be imw
—
» g% java/src % Delete Delete ks over. Here we are showing a message to inform the user the emai
» 5% build/javarsre
» Bl CodeObjects Remave from Context Ctrl+ Alts Shift+Down
JRE System Library [jre1.5
» =4 JRE System Library [ Build Path »
> = build
&= java Source AReSHIft-S Y leo o cowner Postizecute (PostExecuteEventazgs azgs)
4 = metadata Refactor Alt+Shift=T »
4 (= application N peciric wModelBean object w
& Tuterialapplicati 223 Import.. hods
» (= dateobject 3 EBxport.. iBean viewModel — (AllDefectlistViewdModelBean) args.getViewModel ()
\ = exception t = viewModel.gethAllDefect_OwnedByEmplayeeDatalodel () .getCurrentRo
» = listofvalues References » |(rm1l, "An email has sent to the defect owner at " + defect.getEma
. = service Declarations >
b = serviceinterface e§~" Retresh 5
st
4 B;’ em Assign Working Sets... ber for AllDefect Update command. This is invoked by the platform
4 %’WE 2pp kxecured successfully. Here we iterate through sach defect record
ki tutorial-servermadule Run As b £ an email alert to the owner by checking the virtual field of
Debug As » [ W8 1 Debug on Server fefects being assigned and multiple emai
o , the message to show the user.
rottie A Debug Configurations...
Validate
Team ¥ lplication Navigator | El Console 52
Compare With »
Replace With >
Restore frem Local History..
Properties Alt+Enter
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The Debug Configurations dialog box opens. Right-click Remote Java Application

and choose New.

= Debug Cenfigurations

i

| B 2~

pe filter text

& Eclipse Application

4 Eclipse Data Tools

[ HTTP Preview

G Java Applet

7] Java Application

Ju JUnit

74 JUnit Plug-in Test

05Gi Framework

RAP Application

RAP JUnit Test

Remaote Java Applicatior
Task Context Plug-in Te
Juyj Task Context Test

g XSL

T =] 3 &

B

< 1 | »

Filter matched 14 of 14 items

@

Create. manage. and run configurations

Configure launch settings from this dialog:

_f - Press the 'New' button to create a configuration of the selected type.
|=| - Press the 'Duplicate’ button to copy the selected configuration.

- Pressthe 'Delete’ button to remove the selected configuration.
% - Press the ‘Filter' button to configure filtering options.

- Edit or view an existing cenfiguration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

Debug

Close
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7. The Create, manage, and run configurations dialog box opens. Click the Debug

button.

= Debug Configurations

Create. manage. and run configurations

Attach to a Java virtual machine accepting debug connections

1} =2
MEER JNE Mame: | AllDefectl istCustomBehavior

type filter text K,{.&T Connect - & Sourcej = Commorﬂ

& Eclipse Applica Project:

E4 Eclipse Data Tc

E LTTP Preview tutorial-client Browse...
E Java Applet Connection Type:
(5] Java Applicatia| | (o ord (Socket Attach) -
Ju Init
Ji JUnit Plug-in T Connection Properties:
05Gi Framewo Host:  localhost
RAP Applicatic
54 RAP JUnit Test| | Port: 8000
E Remote Java A [] Allow termination of remote VM
. AlDefectli
__i‘f'] Task Context P
Juy Task Context T
¢ XSL
1] T
) Apply Revert
Filter matched 15 of 15
@ Debug I ’ Close
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8. Run your application. Trigger the condition that causes the code to hit a breakpoint. The
first time around, the Confirm Perspective Switch dialog box opens. Click Yes.

= Confirm Perspective Switch 2

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

[] Remember my decision

Yes || Ne

At a Breakpoint

The program is stopped at one of your breakpoints and Eclipse is in the Debug perspective.

9. Click = or press F5 to step into a method.

10. Click = . or press F6 to step over a line of source code.

11.Click -® or press F7 to step out of the current method.

12. Click ™ or press F8 to continue the program.

13.Click & to detach the debugger from the running application.

The Variables pane in the Debug view enables you to inspect or alter variable values. The
Debug pane in the upper-left corner of the debugger shows the current stack trace.

e Another way to inspect a variable’s value is to highlight the variable in the source
window, right-click, and choose Inspect. A pane opens displaying a tree of variable
values.

e Yetanother way, is to move the cursor over the variable in the source code to
display its value in a ToolTip.
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