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Customization Change Summary

The following table summarizes significant differences between this document and the last
published version.
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October 2012/2012.1EE Changed PostSave After to DataSave. After Page 224
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Course Description

This courseisdesigned to teach Enterprise Edition customization concepts and practice. It consists
of the following modules:

« Customization Using Ul Design Mode

« Non-intrusive Customization of Enterprise Financials
 Non-intrusive Customization: Supporting Tools

- Integration with Enterprise Financials. Backend

Course Objectives

By the end of this class, students will:
 Understand non-intrusive development
 Understand the impact on devel opment
« Know how to perform customizations using QAD application features and functions
« Know how to customize component-based QAD applications

Audience

Thistraining is for developers/designers with Progress 4GL experience who want to learn non-
intrusive customization techniques for component-based programs and functions (typically the
new Financials functions).

Prerequisites

Students are expected to have an intermediate understanding of Progress (OpenEdge 10) and a
basic understanding of QAD Enterprise Edition.

Virtual Environment Information

Use the hands-on exercises in this book with the QAD Enterprise Edition training environment
that your instructor specifies.

QAD Web Resources

From QAD’s main site, you can access QAD’ s Learning or Support sites.
http://www.gad.com/

M QAD Questions? Visit community.gad.com
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Course Description

Course Description

Welcome to QAD Enterprise Edition
Customization training

» Course consists of 4.5 days of instruction
combined with hands-on exercises

« Areas covered include:
- Customization using Ul Design Mode

- Non-intrusive Customization of Enterprise
Financials

- Non-intrusive Customization: Supporting Tools
- Integration with Enterprise Financials: Backend

e S —

M QAD Questions? Visit community.gad.com
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Objectives

Objectives

After completion of this course, you should:

Have an understanding of:
- Non-intrusive development

- The impact on development
Be able to:

- Perform customizations using QAD application
features and functions

- Customize component-based QAD applications

e T —

Questions? Visit community.qad.com M QAD
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Daily Schedule

Daily Schedule

« Class begins 2:00

« Break 10:00

« Lunch 12:00- 1:00
» Break 2:20

» Break 3:50

» Class ends  5:00 (last day ends earlier)

L

M QAD Questions? Visit community.gad.com
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Agenda

Agenda
Day 1:

Customizations using Ul Design Mode

Non-intrusive Customization of Enterprise Financials -
Introduction & Architecture

Day 2:
Non-intrusive Customization of Enterprise Financials -
Development
Non-intrusive Customization: Supporting Tools
Day 3:
Non-intrusive Customization of Enterprise Financials —
Development and Typical Customization Cases

Day 4:
MNon-intrusive Customization of Enterprise Financials — Typical
Customization Cases
Report Customization
Day &:
Integration with Enterprise Financials: Backend
Ul Customizations

e S —

Questions? Visit community.qad.com M QAD
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Your Instructor

Your Instructor

Experience before QAD
« QAD experience

L ———

M QAD Questions? Visit community.gad.com
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Facilities

Facilities
Restrooms
Smoking areas
Set cell phones to vibrate
Other

e T —

Questions? Visit community.qad.com M QAD
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Questions

Questions

Feel free to ask questions at any time

L

M QAD Questions? Visit community.gad.com
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Non-intrusive Customization of
Enterprise Financials
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Non-Intrusive Customization: Ul Design

Non-intrusive Customization: Ul Design

M QAD Questions? Visit community.gad.com
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Ul Design Mode

Ul Design Mode

Available in all Financials Uls

Lets you change certain control properties:

Controls can be anything on the form, such as
fields, buttons, labels, or fab controls

Properties can be visible, enabled, label, initial
value, co-ordinates on the form
Different levels of Customization: User / Role
/ System

Secured via Secured Items not on Menu (under
BControlProperty in the free view)

e T ——

» QAD Ul developers design al Financials forms. The forms are included in the application Ul
libraries.

- The system letsyou apply changesto the standard layout/design. The system stores the applied
changes (changed properties) at user/role/system level.

« Ul Design Mode is a secured feature. The system administrator can enable/disable it for
certain roles.

- The Ul design changes are at the activity level. Even if the standard application used the same
object form for al activities, the end user can change the form layout for each of the activities.
Ul Design mode istypically used to:
» Add user-defined fields to the form
Change the position of fields on the form
Change labels
Hidefields
Assigninitial valuesto fields

Y ou can disable Design Mode in System Settings. If the customer does not intend to do any Ul
customization, you can disable the function for performance reasons.

Questions? Visit community.qad.com M QAD


http://community.qad.com

14  Training Guide — Enterprise Edition Customization

Ul Design Mode

Ul Desigh Mode - Starting

GL Account hodify

o GoTo - Actions = <" Tools =

(= Print o+ Preview |
Design hode..,
éorkflowr.,,

GL Account

Drezcription .

I8 Set Design Made D_i@
Customization Level Hole -|
Role ;.SIupe.rtluser -
Luctivity ._.Mudify ez

ok [ ciose

B e T ——

The Ul Design Mode is the main way to change the applications Ul. Typically, customization
devel opers would remove fields, or make them read-only. They can also totally rearrange the form.

Y ou can also use Ul customization to put new fields, tab controls, and grids on the form. For
example, you could add a custom table to an existing form.

The Ul Design Mode is available on amost all formsin the fin application. Start it using “ Tools-
>Design Mode...”

M QAD Questions? Visit community.gad.com
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Ul Design Mode

Ul Design Mode

Non-intrusive Customization on Enterprise Financials

7~ 1. Properties
Panal Ll 8 st Company Peimary ... (1) - A0 Enterprise Applications

ScRmarkink:

Fy—— BawcoStesthcoont = "pmw Db - |
AutesMarual Manusl b |

Imcomguary Acccurt I | (T — |

Posting | Curre Analysis | Report Link Detaults
"0 LG i Bap 4 Lock Inner Controls

1. You can use the Properties panel to manually change the available properties of the selected
control (the controal that is selected with ared rectangle on the screen). The name of the business
field represented on the object form is displayed in the Field List, Properties window (as the
FieldName property). In most cases, this value is auto-completed. If the field is not directly
mapped to afield in the object dataset, the field name is not displayed. Also, the related business
field name isretrieved using other methods or by consulting the HTML documentation.

2. The Field/Control panel contains the business fields and/or controls that are available, but not
visible on the form. The user can drag the fields from the panel straight on the form in Design
Mode.

If the user wantsto add a custom table on the form, the user can drag it to the form, which adds a
grid to the form.

3. You can use the form in Design Mode to select afield or control. Y ou can drag a control or
resizeit.

On the form design, the user can use the context menu to add atabcontrol (max. 1 per form), andin
an existing tabcontrol add tabpages. One can also add a text control thisway.

4. Y ou can always go back to the factory defaults by using the “Reset to initial settings’ button.
The“Copy settings” button gives the user the ability to copy an existing Ul customization (from
some other user/role) for personal use. When this option is used, the selected customization over-
writes the previous customization.

Questions? Visit community.qad.com M QAD
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Ul Design Mode

ield st | properties

Ul Design Mode

ork [USD] 1000 > Test Company Primary (2) - QAD Enterprise Applications.

BackCola [ Transparent - =
) , : |
= bwse forModity | County - Modity [Customivad 1 |
Lett a2 v 0 Actions =5 Tools +) @ Atach | (D Print 1§ Preview
ScAppearancetiame ®
ScEnabled Tose e
Sclntabyabe [
] SeLabelioe 102, 24 ey Cote BEL
ScLabelTest Habitants -
Scheadiry [ frotion Beigan #|
T 120 ¥
BackCaks
ertet dl Man Largasge I
b Format At - l Habitarts
[ eetoiwasetim | | Comewtion || 1]
BusinessFiskdabel + TacFomal )
s
[ Views b

MQAD
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Ul Design Mode

Ul Designh Mode - Closing

I 6L Account Modify

Wouldyou like to zave the changes made to this document?

Activity (] Save L] Fiole Mame
Wiew O Emplovee Create
Madify vl EndUser Create
Delete O Change Inventory Data

Create of Autobal post
Create/Update Product
Enter Product Transactio
QAD Admin

Fepart Administration
Repart Design
Superlser Fole

t Save ¢

E|

Yes

Questions? Visit community.qad.com

MNQAD
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Ul Design Mode

Ul Design Mode - Madintenance

« Definition and update via Ul Design Mode
Deletion via Customization Delete

| Customization Delete Ii

Component Code
Component Label | Business Relation

Fom <Al >
Level ot
Delete i' Layer ¢ Business Component ¢ Aty [} Footm
»
Nothing USER [ Business Aelation Create BusinessRelationFom
Nothing USER [Desmo User) Business Relation Create BusinessRelationFom
Nothing USER ] Busziness Relation Create BusinessRelationFom
Nothing USER [Plant Manager] Busness Relation Excel o
Nolhing USER (Plant Manager] Business Relalion Modily BusinessRelationFarm
Meikhing USER [Demo User) Business Relation Modiy BusinessRelationFom
Nolking USER (Robin Kionk) Business Relation Modiy BusinessRelationForm
Nothing USER (Plant Manager] Business Relation View BusinessRelationFaim
Nothing USER [} Busness Relation Wiew BusinessRelationFom
: Mothing USER [Diemo User) Business Relation View BusinessRelstionFom
i MNeiking SYSTEM Business Rielation View

B e T ——

M QAD Questions? Visit community.gad.com
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Importing and Exporting Ul

Importing and Exporting Ul
Export in xml format
BControlProperty.xml
BReportVariant.xml
BCustomField.xml
BStoredSearch.xml

Questions? Visit community.qad.com M QAD
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Exporting Ul

Exporting Ul
Export Ul customization option

Export Ul Custornization X

4 GoTo = Actions * 7 Tools '% (= Print ) Preview

Eusiness Component | <> -
Activity | <Al v |
Customization Level izﬁ\lb - i

Role <Al -

User (<Al £a

Folder Mame (on AppS erver] | /01 /qadapps/geadfiniul_cusi

API

ApiExportCustomization(...)

M QAD Questions? Visit community.gad.com
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Importing Ul

Importing Ul

Import Ul customization option

‘ Import Ul Custornization

@ GoTo = Agtions = < Tools = (= Print  « Preview

Falder Mame [on AppServer) /e x’qadmps.’qeaﬁinfui_msﬂ

API

ApiImportCustomizations (icImportFile)

Questions? Visit community.qad.com M QAD
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Hands-on Exercise (1)

Hands-on Exercise (1)

Ul Design

B e T ———

M QAD Questions? Visit community.gad.com
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User-Defined Fields

User-Defined Fields

| User-Defined Field Create X |

# GoTa - Actions * < Tools = d—;ﬁl Print & Preview 0 Attach -

Business Component Cauntry -
Field Marne tCauntry. Customintegerd -

Description Mumber of habitants

General | Value List

Side Label | Habitants

Colurnn Label [Hab \9
Display Format reryerrd
Display Length | [ 9
Drecimal Precizion a
M andatary
Lookup Mane -
Loakup Reference
Stored Search

Fetun Field X

B e T ———

Many of the Ul customization activities include the use of user-defined fields. The data available
on the BL backend and the Ul front end are different. Therefore, the datasets are the only way the
datais passed between the layers. We try to use UDFsin many cases just to pass data.

Every component’ s object dataset can contain business fields to store customer-specific values
(user-defined fields). They can be defined on one or more data tablesin the object dataset. The
user-defined fields are fields that map to physical fields in the database. The fields are known in
the internal data flow within the application and in the application database itself. For the internal
use of these user-defined fields, all normal patterns are followed. User-defined fields are passed
between database, application server, and client in the same way as other object data.

Use this activity to specify a user-defined field. A user-defined field means, in effect, that the end
user gives the field ameaning.

Specify the following information:

« Business Component: Thisisthe label of the business component. For example “GL account”
maps to the physical component name “BGI”. Use the activity Business Component View to
detect this mapping.

- Field Name: Select atype of physical field. Typically, the following types of custom fields are
available: CustomShort0..9 (character type fields, for normal fields with alimited display
length); CustomLongO..1 (character type fields, with alonger display length);
CustomCombo0..9 (character type fields, with a possible values list attached);

Questions? Visit community.qad.com M QAD
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CustomDecimal0..4 (decimal type fields); Custominteger0..4 (Integer type fields);
CustomDate0..4 (date type fields); CustomNote (character type field especially for fields
represented as an editor)

- Description: Enter alogical name for the field to use in the application.
- Display: Modify the display length and decimal precision to change the display format.

« Lookup reference / Stored search / Return Field: Use these values to attach alookup to the
user-defined field.

» The ValueList tab isonly enabled for user-defined fields of type “ CustomCombo”. This tab
lets the user specify adistinct list of possible values.

M QAD Questions? Visit community.gad.com
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User-Defined Fields

User-Defined Fields

J User-Defined Field Create X|

4 GoTa ~ Actions 4 T@uls‘_"| (=) Print 4 Preview | & Attach ~

Business Component |Country -|
Field Mame |tCDuntry.CustomShortU - :
Drescription | tain language
General 'ml
Side Label : Main Language E
Calurmn Label ! Lang i
Display Farmat E =[20)
Dizplay Length | 720_‘
Diecimal Frecision [
:_ andatony
Lookup ;Stored Search - I
Lookup Reference ! /BLanguage.5electanguage E
Stored Search | FACT ORYDEFALLT 5
¢ Fietum Field [tng LngCoddl =

e —

Questions? Visit community.qad.com
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User-Defined Fields

User-Defined Fields

Start using user-defined fields:

On the Ul:
Use Ul Design Mode to add fields to the forms

Use the selection of columns in the browse grid
to show it on the result

On the BL: Use the physical field
representing the user-defined field (like
tCreditor.CustomShortl) in the NI

Customization code

On reports: Change the NI Customization
code for the reporting component to give
access to the UDF (see later in the training)

B ———

M QAD Questions? Visit community.gad.com
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Hands-on Exercise (2)

Hands-on Exercise (2)

Define a User-defined Field for the
Customer Application Object

B e T ——

Questions? Visit community.qad.com M QAD
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Non-intrusive Customization: Concepts

Non-intrusive Customization: Concepts

M QAD Questions? Visit community.gad.com
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Concepts

Concepts

Layered application

Business components (inheritance,
encapsulation)

Proxy implementations

Predefined application patterns

Business fields

Business acfivities

Object datasets

Component instances

Logical transaction

Session component

User defined fields — tables — components
Related information / objects

B T —

This presentation covers the most important concepts for application development of the new

Financials.

Most of the concepts are important to fully understand the application’ s built-in, non-intrusive

customization capabilities.

Questions? Visit community.qad.com

MNQAD
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Layered Application

Layered Application
Three layers:
L Ly
User interface (presentation) _ 3
Business logic L Metwout tamport//
- —
Data access _ _

. . Bunsimess owgic Layer
Encapsulation of services . )
Clear responsibilities on each Lo o
of the layers |

Move of technology on the onefs
Application patterns

B T ——

Encapsulation of services. Each layer offers a number of clearly defined services. These services
have interfaces that describe how the services can be used.

- For example, on the Ul layer, the AppShell offers a plugin architecture that allows for the
calling/combining of services from other plugins through a predefined interface.

- For example, on the BL layer, specific components provide central functionality for the
backend, like Session (for session management), Transaction (for logical transactions),
Trandations, and so on. These components have clearly defined interfaces that any external
consumer can call (whether it isthe Ul, or another party that integrates with the application
core services).

« For example, on the data access layer, the connection to the database, the possible queries, and
updates are implemented in a component. This component has a clear interface. All business
componentsin the system use it to get to the data. This brings a powerful level of abstraction
to the application.

Responsibility of each layer:
« Ul: The Ul layer provides user interaction, user access to the data (shows the data on the

screen), and system navigation. It also provides the application menu, integration of the
application on the client/Ul level, and so on.

« BL: Accessto the data, calculation of data, validation of data, updatesin related objects, query
capabilities, meta information about objects, and so on.

 Data access. Dataretrieval and data update.

M QAD Questions? Visit community.gad.com
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Layering an application allows components to handle evolving technol ogies more easily and
independently than a non-layered application. Ul technology is moving much faster than business
logic technology. Thisiswhy it isvery important to use layers and for layers to always access
services through predefined interfaces.

Besides separating services in layers with clear interfaces, it isimportant that the application
functionsfollow alimited number of application patterns. Thisallowsfor easier customization and
extension of standard functionality at alater stage.

Questions? Visit community.gad.com N QAD
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Business Components

Business Components

Abstraction Abstract
Encapsulation '
Inheritance

Specific

B T —

Business components offer the ability to provide alevel of abstraction in the business application.
This enables you to devel op the application using infrastructure code that supports some standard
application patterns out of the box. Through this generic code, the application gets some typical
characteristics as stability, easier maintenance of overall functionality, the ability to be non-
intrusively customized, and so on. It also ensures that application services can be devel oped within
the context of components.

Two mechanisms are mostly used to obtain the required level of abstraction. Through
encapsulation, specific implementations and data are hidden from the calers. This simplifies the
design of functionality. Inheritance gives you the ability to bring generalized interfacesto the
application infrastructure. This allows different programs to use the same code.

The business components consist of methods, queries, and dataitems. All of these have a scope
level. Thisway functionality and data can be hidden away for other components or applications.
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Proxy Implementations

Proxy Implementations

Surrogates for business |
components that provide| =
access to it on the client
(consumer) side.

Client deployment of stubs representing
business functions

Proxies hide the complexity of connection
infrastructure, session handling, and state
handling for the client

Proxies are generated and can be used in
different types of technologies

B T —

All business services are available on a central host in the system. These services are available
through from a client through the network layer. In order to use the central business service, it is
typically necessary to know:

 Theinterface of the business service.

= The connection string to the central host.

» The mechanism for connecting to the central host.

« Other information, including the implementation of data types on the client, such as datasets,
XML representations, and so on.

Proxies alow you to centrally develop a business service in one technology, and yet expose the
interface for the business service in another technology (C#, Progress, XML, Java, ...). If you
generate the proxies, and the connection method to the central business service layer is generic,
you can hide the complexity of the connection for the client.
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Predefined Application Patterns

Predefined Application Patierns

Provide predefined program flows on different
levels:

Examples high-level patterns:
Creation of an object
Modification of an object
Deletion of an object
Maintenance of object set
Selection of an object

Examples of lower level patterns:

Instantiation of components
Error processing

B —

Patterns are crucial to new types of layered, component-based applications. The patterns drive the
reguirements for the generic coding in the infrastructure and give the guidelines for the design of
the specific application components or classes.

Patterns also provide more consistency in the program code for the application, which makes
maintenance easier because program code written by other developersis easier to understand.

The defined patterns in the application infrastructure determine a developer’ s ability to implement
standard functions in the application.
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Business Fields

Business Fields

Abstraction of the information that is available for
every object on the business layer:

Properties and information defined for the object,
which typically can be used on the Ul

Business field information provides information
required by an external party representing the
object

Kinds of business fields:
Business fields representing physical database fields

Business fields representing calculated values which
logically extend the object information

Related business fields representing fields that
belong to other objects, which are related to the
current object

Values for business fields found in object dataset

B T —

The typical properties of abusinessfield are:
- Label
- Format
Linked lookup
Link with related object (goto)
List of possible values (combo-box)
Representation style

L]
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Business Fields

Business Fields
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Business fields on the Ul
representing information for
the “customer” object
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Main object Rdated object
Satomer Business Relation
Accounting Infol mms!
=
Contact

mechanism

Typically, the client Ul uses business field information to show the business information on the

screen.

The business field information is language-independent. The current Ul iswritten in C#£NET, but
any other Ul might use the business field information to format the screens.

MQAD
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Business Activities

Business Activities
Represent the business functions of the
application

Defined on the level of the business
component (for example, —_

"Approve a supplier invoice"] [

% BOlrwoice Allocate

(BCInvoice. Approve)  SCive g
: by
Mostly accessible from the %
- . f{:'} BCInvo!ce.Ereate
application menu e

Used to secure the business SR
functions in the application “OBCivionToever.

& E
% BClrwoice. Reverse

B T —

The business activities are defined on a higher level than the methods and the queries on
components. Typicaly, the activities are exposed directly to end users. Thisis not the case for
normal methods (even if they are public).

A business activity typically represents a certain program flow, and mostly implements one of the
high-level application patterns (like “Journal Entry Create”).

Thelist of business activities can be retrieved in a generic way for each component. The generic
infrastructure code uses the business activity code to verify access for the user/consumer of the
service against the role-based security in the application.
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Object Datasets

Object Datasets

The data associated

with an object is Ul Layer
passed between the
different layers using
object datasets

Object datasets represented by:
OpenEdge ProDatasets on the BL side
.NET datasets on the Ul side

Object datasets are not only used by the Ul
client, but all types of consumers of the
business services (integration, load
functionality, event publishing...)

Business
Layer

(*) L -
OBJECT DATASE{}'
(¢

M QAD

It isimportant to have a uniform way to pass object data between layers. As soon a business
component isinstantiated, and an object from the database is “loaded”, al relevant information is
stored in the object dataset. The object dataset is the only way of passing the object state /
information between the different layers.

Besides being used as transportation vehicle, the dataset also lends its structure to external parties
wanting to integrate with the business application. For example, when the business application
exposes objects through configured events, the data that is published has always the same format.
The XML schema of the object dataset for the specific component defines the format. Also, when
dataisloaded, the business application backend requires the datato be in the official object dataset
format.

For more information about object datasets, refer to the HTML documentation delivered in the
installation package.
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(BL) Component Instantiations

(BL) Component Instantiations
Instances of business components: Y
‘ //W

Alike instances of ocbjects

Contain state (properties, data)

Instances are typically used A CHA|Q -
forsituations in which the

method calls take part in B_w)
a biggerlogical transaction &r

controlled by the external client
Most methods need an instance to be
started (or revived) before being called.
Some methods do not need if, and
encapsulate the start of the component
instance and the required fransaction within
the method itself

B T —

In a component-based application, the principle of “instantiation” must be very clear. Each
business service consumer must instantiate a business component before being able to call a
method on the business component. The consumer can be internal in the business layer, or it can be
an external client (like the Ul).

Theinstantiation process ensures that the necessary properties (dataitems) areinitialized or loaded
for the component. This allows the logic in the methods to execute properly.

Aninstance ID identifies every component instance. ThisID isanumber generated at the moment
of initial instantiation that can be used to identify the instance every time a consumer wants to
communicate with the instance again.

For example, for the Ul to create a supplier invoice, it first must start an instance for the supplier
invoice before it can send datato it, validate it, and saveit.
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Logical Transactions

Logical Transactions

Physical transactions do not ,
work well with stateless 9
applications. We must " :
fry to eliminate the risk

of record |locking by

optimistic locking

The transaction control can be
encapsulated in the business logic level, but
can also be on the level of the Ul or an
external consumer

Component instances must be aware of
logical fransactions

B T ——

Physical transactions are de facto linked to one process, and require a stateful application model to
guarantee that the same process executes the logic within afunction. If you work with amulti-
layer model, in which the business logic is used in a stateless way, the logical transaction isused to
logically link different updates in business components. The logical transaction is living on the
level of the database and is available every time the client uses a different process on the server.

Every time a component instance is created, the instance must know if it is“standalone” or if it
takes part in abigger transaction.

If instanceis “standalone”, the logic itself isresponsible for initiating and committing the
transaction at the correct time. If the instance is part of a bigger transaction, it is assumed that the
consumer (client) initiates the transaction and also decides when to commit the transaction.

For example, assume that the creation of a supplier invoiceis started from the Ul screen, but
includes besides the supplier invoice a Financials posting. The instance for the supplier invoice
and the posting belong to the same logical transaction.
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Session Component

Session Component
Each client needs a valid session to call
functions on the business layer
Central place to store session-specific data

Session is always available when executing
application logic

A session is clearly linked to the application’s
authentication system

B T ——

A session component isinstantiated at the moment a user logs on to the system. The instance stays
available throughout the user session until the user logs off or until atime-out occurs. Aslong as
the session stays active, some data (specific for the user or specific to the context in which the user
isworking) stays available as properties of the session instance.

A session instance isonly valid if the user is authenticated and granted access to the application.

Because avalid session is required for all business logic execution, external consumers must
provide the required authentication information to execute business functions.
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User-Defined Fields

User-Defined Fields

« Easy extension of object datasets

« Predefined, with fixed name fields in the
object datasets and in the application
database

« User can give meaning to the fields using
application functions or Customization code

« The system recognizes these fields and
refrieves the exira properties for the fields
when required

+ Do not require any coding

B —
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User-Defined Tables + Components

User-Defined Tables + Components

+ More advanced extension of object
datasefts

- Only the interface is predefined, with three
custom tables per business class

Everything else must be coded

B T —
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Non-intrusive Customization: Architecture
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Introduction to QAD EE Architecture

Infroductionto QAD EE Architecture

QAD Reference Architecture: Multiple
applications within one architecture

Distinction between two major parts of the
Global Application:
- Legacy MFG/PRO: Client-server architecture,
procedurol code, pure Progress 4GL logic

Financials: Multi-tier architecture, event-driven,
clear split between business and Ul logic (.NET
client for Ul logic and 4GL business components
forbusiness logic)

B ——

Customization is different for standard MFG/PRO and Financials due to the different interna
architecture of the two modules.

The Financials design is based on the need for a component model for the application. This model
features code reuse, encapsulation, and clear interfaces.
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Introduction to QAD EE Architecture

Infroduction to QAD EE Architecture -
Deployed Application
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Thisdlidefirst givesaglobal, high-level overview of the architecture for the QAD EE application.

The genera rule of the architecture is a clear separation between Ul / BL / Data access for the
future.

Most important in the scope of thistraining isthe right-hand side, with a further explanation about
the BLF implementation of the architecture.

Internal integration of the different pieces in the application is based on the proxy mechanisms.

Proxy mechanisms rely on the deployment of pieces of code on the consumer side. These pieces
represent the business logic and are basically gateways, or wrappers, for the real business logic
running on another server. Proxy code typically exposes the API interface of a component, but
hides the logic for connecting to the backend AppServer.
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Introduction to QAD EE Architecture

Infroductionto QAD EE Architecture
MFG/PRO Development:

Using standard Progress tooling

No specific client .NET development. Rendering
in .NET client

Development according to a set of rules and
guidelines
Financials Development:

Using Component Builder for business logic and
data access logic

Using Visual Studio .NET for Ul logic

All development based on foundation
infrastructure. All classes inherit from foundation
classes

B e ——

MFG/PRO code iswritten in the traditional style. This means that there is basically one layer
containing a mixture of business, Ul, and database access logic. Thisisthe typical approach for
classical, procedural-written, client-server code. The .NET Ul isrendered and does not contain
real application code on the .NET client side.

Dueto this, MFG/PRO customization is mostly intrusive and done in the main .p program for the
function (except for non-intrusive customization done via ICT).

Financials are written for a component model, which is more event-driven. Businesslogic is
developed in Progress and Ul code is developed in C#£NET. No behaviora code for the Ul is
written in Progress. The meta data about information for objects is retrieved from the business
logic and is not duplicated on the Ul side.

Thereisafundamental differencein data handling between the two models. Because MFG/PRO is
aclient-server application using direct database access, data shown on the screen isretrieved
directly from the database. Updates are immediate, with large physical transactions and locking of
records within the transaction. For Financials, data manipulation is always on a dataset, which
contains a copy of the datain the database. The object datasets consist of temp tables. Updating an
object in Modify mode does not imply an active physical transaction. It uses an optimistic lock
approach when updating data in the database.
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Application Layers
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This dlide shows the final result when the Enterprise Financial s application is deployed.

We should explain how components/functions are delivered as part of the foundation and how
functions are delivered as part of the application.

We should briefly mention the mechanism of the INS and API interfaces. It isimportant, however,
to also note that methods called through the INS require state in the form of an existing session
instance and/or an existing transaction instance. Therefore, updates can be part of alarger
transaction, and methods called through the API do not require state, and are always stand-alone
transactions.

Thisis described in more detail later in the presentation.
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Application Layers

Application Layers

BL (Busmess Logic) Layer:

Component model. Functionality
implemented (encapsulated) in components.
A business component Tyﬁccﬂly offers
functionality through methods and has
responsibility over certain application data

Business components have clear,
documentedinterfaces

The logic is accessible within the BL layer (by
calls from other business components). Access
is governedby the scope of the methods

The logic is accessible via 4GL proxy, C# proxy
or direct calls from another 4GL session

Runs on Progress AppServer

[meap )

Thereal physical structure of the code for a business component is explained later in the
presentation.

Theterm “Progress AppServer” means that the business logic is developed in Progress 4GL
(ABL).

Scope of Methods
It isimportant to understand the term “proxy”, which is central to the rest of this session.

The scope itself can be private/protected/public. Thisisthe same asin any other OO language.
When the method is public, it means that a method is available to other components within the
business layer. A public method can also be marked as“API”, which means that the method is
exposed to external consumers, and the proxy is generated and available for it. A public method
can also be marked as“Remoting’”, which means that C# proxy codeis generated and availableto
call the method from within the C# client code.

A method or query can only be called after a component has been instantiated. See the Pattern
section of thistraining.
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Application Layers

Application Layers

Data Access Layer (Persistence Layer)

One foundation component making an abstraction of
database access

Database connections
Read query

Update

Physical transaction conftrol
Optimistic lock checking
Internal number sequences
Audit support

Persistent state

B ——

Database connections are performed at runtime. Databases do not need to be connected at the
startup of the AppServer sessions.

The following sections explain logical transactions and optimistic locking:

 For atypical classical transaction as used in MFG/PRO: As soon as afunction is started, and
data displays on the screen, a physical transaction is active. The records and data to be
changed in the function are read with a find/for each with exclusive-lock (or share-lock). The
updates are done directly in the database during the function. A transaction rollback is
foreseen using the Bl (before image) of the database. Thereisan implicit or explicit commit of
the transaction controlled by the code blocks in the program.

- For alogical transaction as used in Financials: When afunction is started, alogical transaction
is started. The logical transaction is basically a component instance that controls other
instances in which updates are prepared for writing to the database. The records and datato be
changed during the function are read with aquery no-lock from the database, and datais stored
in temp tables datasets. No locking takes place.

- After the function makes the updates, the changed dataset is validated, and finally the logical
transaction is asked to commit the changes to the database. It is only at this moment the real
physical transaction takes place. An optimistic lock check occurs and the data is updated in the
database.

Persistent state is explained later in this presentation.
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Application Layers

Application Layers

Foundation for Ul (User Interface) layer:
.NET foundation libraries (AppServer.dll,
BaseTypes.dll, BaseARAdapters.dll,
BaseForms.dll, Common.dll)
Infrastructure for the following client-side
mechanisms:

Integration in the AppShell

Client session, linked with back-end session (including
security)

Exception handling

«  BLF-type of plug-in for the AppShell
+  Prescribedway of developing C# classes for
functions/activities

The Ul Layer uses C# proxy classes for the business
components

[meap )
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Business Layer Component Structure

Business Layer Component Structure

Inheritance model (class diagram)
Business / tfechnical components

[meap )
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Inheritance Structure

Inheritance Structure
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The application is built of components, which are maintained in different projects:
- FoundationClasses: This project contains the infrastructure foundation components.

« BLF: Thisproject contains the application foundation components. These are components that
are used to implement generic application functionalities, such as stored searches, or role-
based security. This project also contains the technical infrastructure components. These are
abstract components with generic logic supporting all mechanisms and patternsin the
application, and non-abstract technical components with a very specific function in the
infrastructure.

- QadFinancias: This project contains all application-level components. The business logic for
al application functions is implemented in this project.
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Inheritance Structure

Inheritance Structure
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BLF:

 “Business’ and “Technical” are the ancestor/super components for most of the other

MQAD

componentsin the system. These are abstract components containing generic logic, but are not
suitable for instantiation.

- “Database” is the ancestor component for all components in the application that are linked to
tables in the application database, encapsulating data access to these tables.

« “ComponentPool” is a component that handles the memory management for component
instantiations at runtime. It isresponsible for starting the underlying .r code for componentsin
memory, caching it, and cleaning it up. Thisisan important component for customization,
because it starts the CustomizationController component to guarantee available
customizations are detected and activated.

« “Session” isacomponent that contains logic to store/restore all session-dependent properties.
For each client session, a session instance is started on the BL. The session component is
responsible for authenticating the client and for retrieving the settings specific for the
entity/domain for which the client sessionislogged in.

« “Transaction” isthe component that contains all logic necessary for the implementation of the
“logical transactions’ in the system. Examples: Addlinstance(), CommitTransaction(),
AbortTransaction() methods.
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- “Persistence layer” isthe component that contains the logic required to ensure the abstraction
of data accessin the system. Typical methods for this component are ConnectDh(),
ReadData(), WriteData(), ReadQuery(), Savelnstance() and LoadInstance(). The last two
methods are used for saving and restoring the state of an existing component instance.

 Generic implementation of the daemons. For example, the XML daemon “* BXmlDaemon”
inherited from “BBaseDaemon”.

« Security implementation. Roles, role permissions (“Brol€’), and role membership
(“BUserRale”).

 Typica implementation of the PMFG/PRO proxy. This component is used to call the
MFG/PRO APIs. An example is the PAuthentication. The session component uses this
component to call the authentication service.

 The components “BStoredSearch” and “BControl Property” contain the code used for resp.
Browse stored searches and Ul design mode (Ul customization).
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Inheritance Structure
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QadFinancials:
« This project contains the application-specific components.

+ “Session” component iswhat we call a“Leaf” class. This classisinherited from a component
with the same name from another project (a project on which the current project is dependent).
Leaf classes are used to enable generic programming, with the possibility of overriding or
extending methods and functionality on alower level. Sessionis atypical example of aleaf
class, because on each project level, more information isimportant for a client session. Other
examples of leaf classes are “Business’, “Database’, and “ Technical”.

- The HTML documentation set is agood starting point for |earning about business components
in the application.
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Business Layer Component Structure - Terminology

Business Layer Component Structure - Terminology

APl vs. Insfance method:

« APl method: A separate stand-alone

transaction with a clear function (returns
True or False)

APl methods can run without prior
activation of a component instance

- Instance method: A method that uses
(specifying or modifying) instance-
dependent data (state)

The proper working of the instance-

dependent methods is dependent on the
state of the component instance

B ——
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Business Layer Component Structure - Terminology

AppServer Business Component ‘BC’
Progress 4GL

Program
Program0..9

Query

NET Client
CH#

Ul Forms

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization of Enterprise Financials 59

Application Patterns Overview

Application Patterns

The foundation infrastructure logic is built on
predefined patterns for application functions

For example:
Start an application session
Browse for an object
- Start an activity
Create an object
Modify an object
Delete an object
Maintain a set of objects

Patterns (rejuse fixed flows in the code to
execute code in predefined methods

This is implemented in the abstract
foundation component s

B T ——
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Application Patterns Client

Application Patterns Client - Open the Form
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This diagram shows the flow that is executed when aform is opened on the Ul. It does not have

any direct interaction with the business layer.

Usually, the CreateProcessObject() method is run, and the name of a business activity (format
'<BusinessComponent>.<Activity>', such as 'BGl.Modify') is supplied as a parameter. This
automatically starts the necessary logic on the back-end business ogic layer (as shown in the next

section).

MQAD
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Application Patterns Client

Application Patterns Client — Create Activity - Start
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This diagram shows the flow that is executed when a Create activity is started. It assumes that the
form is already instantiated. It stops when the form is displayed on the screen and is ready to
receive input from the end user.

Notes:

« When a method on the business layer is called, it is called through the business component’s
proxy on the client side. For anormal method, place a createinstance() and stopinstance()
around the call because the normal methods need a component instance (and state) to execute.

« The Createl nstance() method technically creates the object instance on which the method can
be called. When O is passed as the instance ID, the backend creates an instance, with a new
unique instance ID and returns this. When an existing instance ID is passed (non-zero), the
state for that instance is restored.

 The call to GetBusinessFields() is conditional. Since this information can be cached, the flow
may skip this call if theinformation is still up-to-date on the client side.
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Application Patterns Client - Select Object for Modify/Delete
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This diagram shows the flow that is executed when the user selects an activity for which an object
must be first selected. It starts the browse form or lookup form, retrieves all meta data (such as
filter fields or result fields information), and runs the query to retrieve the list of objects.

Thisisacommon flow for all activitiesthat require an object be selected before the object form for
the activity is started (for example “Modify” or “Delete”).
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Application Patterns Client - Modify or Delete Activity - Start
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This diagram shows the flow that is executed when modifying or deleting an object. The main
difference with the Create flow is the call to Datal oadGetPublicTables instead of

DataNewGetPublicTables.
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Application Patterns Client - Save Object
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This diagram shows the flow that is executed when the user clicks Save and submits the form.

Note:

» SetOutputDataset: Handles the completion of thetc_status. It also ensures that only changed
/new/deleted records are sent to the server.

» SetOutputDataset: When data is submitted for the “Delete” activity, the tc_status for the main
table recordsis set to “D”.
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This diagram shows the flow that is executed when a business component instance is started. You
can start a component instance in two ways:

1. With an existing instance ID, in which case the state of that instance is |oaded, or
2. With anon-existing instance ID (=0), in which case the system creates an instance.

The instance is started by running the instance persistently on the AppServer. Thislocks the
AppServer agent, and ensures that data and context remain available to the client session aslong as
the procedure is persistent in memory.

A component instance is started by running theins__ procedure persistently on the AppServer.
Sessionld, Transactionld, and Instanceld are passed as parameters.

« Sessionldisrequired. It isthe component instance ID of the session started previously, which
contains the information about the current session.

« Instanceld: If itis O, it isassumed that areal new instance/ state must be created. If it is <>0,
the system restores the instance data associated with that instance ID.

« Complete Transactionld if a new instance must be associated with an existing logical
transaction (as identified by Transactionld).

The role of the ComponentPool component should be clear in this pattern. Technically, the
creation of acomponent instance ensuresthe right .r code isloaded in memory to enable execution
of methods. Thelogic for starting a component instance is contained in ComponentPool. When the
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system starts a component instance, ComponentPool first checksitsinternal cache of component
instances (the set of related .r code persistent in memory), and returns areference, if found, to the
instance. If areference is not found in the cache, it loads the required .r code in memory and
returns areferenceto it.

For customizations (see later), it isimportant to understand that the ComponentPool uses the
CustomizationController component to establish if there is customized code for the component.
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Application Patterns Business Logic Flow - Stop Component Instances
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This diagram shows the flow that is executed when a business component instance is stopped.
Stopping the instance from the Ul means that the instance is no longer needed, and the lock on the
statel ess connection can be released. Thisis primarily done by stopping the persistent procedure.

Stopping an instance can be done in two ways (specified by the “ Save” input parameter):

- Stop an instance with the intention of removing everything from the server. Not only isthe
program code released, but all related state information is also deleted.

- Stop the instance, but to keep the state information so that the instance with that state can be
“revived” at alater stage.

The ComponentPool removes the .r code associated with the component instance from memory,
but only if the number of cached components exceeds the component cache limit. The limitis
defined in the server.xml configuration file for the backend Financials AppServer
(<swaplimit>). Otherwise, the .r code stays persistent in memory and can be reused in a
subsequent request for a component instance.
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This diagram shows the program flow that is executed on the business logic layer when an object
is created.

These Ul calls are performed when the form is opened in Create mode.

InitiaVauesistypically a method that you can customize on the backend to specify initial values
or to doinitial calculations and defaulting.
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This diagram shows the program flow that is executed on the business logic layer when an object
is loaded for modification.

These Ul calls are performed when the form is opened in Modify or Delete mode.

This flow basically handles the completion of the object dataset with data that can be modified /
deleted in alater phase. The object dataset is returned to the Ul, where it can be viewed.

The Calculate() method is typically used to fill in the calcul ated fields in the object dataset.

Note The GetBusinessFields() method is only executed when the local client cache for that data
is not up-to-date.
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Application Patterns Business Logic Flow - Save Object
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This diagram shows the program flow that is executed on the business logic layer when an object
is sent from the client to the backend for saving.

The objectDataset which is passed in as parameter to the SetPublicTablesDataSave(), only
contains the changed rows. Theinternal flow merges the changesinto the official object dataset on
the backend during the validation process.

This diagram does not show the communication with the persistence layer in detail (thisis shown
in another diagram). The DataSave() method only writes data to the database when the component
instance is not associated with alogical transaction. When the instance is associated with alogical
transaction, the write to the database is performed in the “ CommitTransaction” of the logical
transaction itself, in alater step.

gipr_validateTablesis a generated procedure, and contains all validations based on the data model
information (for example, mandatory fields and mandatory relations).

gipr_SetTablesisagenerated procedure and handles the updating of the internal object dataset that
contains data that is ready to be written to the database.
Typical customizations can be of:

« ValidateComponent: This method contains the logic to validate the data in the object dataset
with the changed data.

- AdditionalUpdates: This method contains logic to perform updates on other components
besides the current one, based on the datathat is ready to be written to the database.
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This diagram shows the detail program flow for the execution of the DataSave() method. Thisflow
isonly followed when the component instance for which the Dataload is executed was not
previoudy linked to alogical transaction. In the latter case, the DataSave() does nothing, and the
logical transaction itself is responsible for writing changed data to the database.

It is assumed that the data in the object dataset is successfully validated.
Typical candidates for customization are the PreSave, PostSave, and PostTransaction methods.
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This diagram shows the detail program flow for the execution of the
Transaction.CommitTransaction() method.

Thisistypically executed when alogical transaction, containing multiple associated component
instances, needs to be committed.

The logic loops through all associated component instances and writes the changed data to the
database in sub-transactions. The Transaction component instance itself controls the life span of
the physical transaction.

Typical candidates for customization are the PreSave, PostSave, and PostTransaction methods.
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Data Handling - Datasets

Widely used in the Financials application layers
to keep and manage data o

Imagine a small database in memory | — = = |
- A dataset contains one or more temp-tables e
- temp-tablesin a dataset are related
- temp-tables in a dataset can have indexes, |
and can have constraints defined =
A dataset can be passed as a parameter to a

procedure
A dataset can easily be seridlized to XML format
« A Progress dataset matches a .NET dataset
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Data Handling - Datasets

DEFINE TEMP-TABLE tTable] NO-UNDO @
FIELD tcT1Field] AS CHARACTER
FIELD tiT1 Field2 AS INTEGER
FIELD1iTTID AS INTEGER
INDEX porim 15 UNIQUE PRIMARY 1ITTID.

DEFINETEMP-TABLE tTable2 NO-UNDO
FIELD tcT2Field] AS CHARACTER
FIELD tIT2Field2 AS LOGICAL
FIELDHiTTID AS INTEGER
FIELD 1iT2ID AS INTEGER
INDEX prim 1§ UNIQUE PRIMARY 1IT2ID.

DEFINE DATASET dDS1 FOR tTable1, {Table2
DATA-RELATION Relation1 FOR HTable1, {Table2
RELATION-FIELDS (KT1ID, HiT11D}.

/* Continued on next page ™/

B e ——

A dataset exists of temp-tables.

One way to define the dataset is shown in this example. It uses statically defined temp-tables, and
defines a static dataset (also named a“named” or “typed” dataset). Another way could be to build
the dataset dynamically using the “ create dataset” statement.

1. Define the different temp-tables.

2. Define the dataset (with name dDS1) which holds the temp-tables tTablel and tTable2. A data
relation is defined between tTablel and tTable2 within the dataset, linking the two tables using the
tiT1ID field.
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[* Continued from previous page */

CREATETakle].

ASSIGN tTablel tcT1Feld] ='Thisis content for Takle 1"
tTaklel tiT1Feld2=9373521
Taklel HTTID=1.

CREATEtTaklel.

ASSIGH Tablel tcTlReld] ="Thisis more content for Tablel"
tTablel tiT1 Feld2=98778231
1Taklel HT1ID=2.

CREATE tTakle2.

ASSIGN tTableZ tcT2Field] ='Thisis content for TakleZ - child for Taklel™
tTakle2 HT2Feld2=YES
TakbleZ tiT1ID =1
TableZ2 iT21D=11.

DATASETADSTWRITEXML{ fle" "c N\ femphoutaaml”,2,2,2,2). o

DATASET dDS1:WRTE-AMLSCHEMAMfile”"c N\ femphoutsad').

B T ——

3. Use the “write-xml” method on the dataset object to serialize the dataset to XML format. This
can be very useful when you want to dump the data and be able to reload the same data for
processing in another system.

4. Use the “write-xmlschema’ method on the dataset object to generate the XML description file.
Thisis useful for validating an XML file before trying to load it into a system.
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Serialized Dataset in XML Format

<?txml version="1.0" 7>
- <dDS1 xmins:xsi="http://vwww.w3.0rg/2001/XMLSchema-instance">
- <tTablel>
<tcT1Field1=This is content for Tablel</tcT1Fieldl:>
<tiT1Field2>9873521</tiT1Field2>
<tiT1ID>1</tiT1ID>
</tTablel>
- <tTablel>
<tcT1Field1=This is more content for Tablel</tcT1Fieldl>
<tiT1Field2>98778231</tiT 1Field2>
<tiT1ID>2</tIT1ID>
</tTablel>
- «tTable2>
<tcT2Field1>This is content for Table2 - child for Tablel</tcT2Field1l>
<tIT2Field2>true</tIT2Field2>
<tiT1ID>1</tiT1ID>
<tiT2ID>11</tiT2ID>
</tTable2>
</dDS1>

B R ——

Theroot element in the XML fileis the dataset.

Every record is a sub-element of the dataset element, with the name of the table as the name of the
element. An alternative hierarchical representation exists based on the datarelations; in this case it
would mean that the <tTable2> element would be a sub-element of <tTablel> (where<tilD1> =
1).
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XML Schema File Presentation in Visual Studio
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Note the relationship between tTablel and tTable2.
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Object Dataset

Contains temp-tables

One per physical table (t<TableName> like
<TableName>)

(for example tCountry representing Country
database table)

Three custom tables (tCustomTable [0-2]) with fixed
set of fields (38 fields)

Fach TemE—Toble has certain fields used by the
framewor
Tc Status
Tc Rowid
Tc ParentRowid
Relations basedon tc rowid and
tc parentrowid a
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A business component is typically responsible for the data belonging to a certain object. For
example, the business component BPosting is responsible for a Financials posting.

Typically, the object dataset contains a temp-table per physical table in the database. This temp-
table contains afield for each physical field in the database, but it might also be extended with
calculated fields. Y ou can typically recognize these by their names. The calculated fields are
named “t<datatype><Name>".

<datatype> can be one of the following:
« “i” (integer)
« “d” (decimal)
“t” (time)
e “C" (character)
« “I” (logical)
« “m” (memptr)
- “b” (blab)
- “h” (handle)
- “g" (int64)
« “p” (longchar)
o “ad (raw)
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 “r" (rowid)

The temp-tablesin the object dataset are called “ class tables’. There is always one (and only one)
main classtable, which is the parent table for the object data.

For customization purposes, each object dataset also contains three custom tables that
customization developers can use to extend the datain the object datasets. They contain afixed set
of fields that the framework recognizes and can befilled in by the customization developer.

Each temp-table in the object dataset has three fields that the framework uses for multiple
purposes.

- tc_rowid: A unigue value in the object dataset. For new records, thisistypicaly filled in with
a negative number. For records loaded for change, thisisfilled in with the rowid from the
database.

- tc_status: Anindication on what the system is doing with the data in this record. “N” means
that the record is being created, “C” means that the record is being updated, “D” means that
the record is being deleted. “” means that the record is unchanged in the transaction.

- tc_parentrowid: Thisvalueisonly filled in for recordsin a child table. It contains the value of
the parent records tc_rowid.

Avoid manipulating these fields, because doing so can yield unwanted/unpredictable behavior.
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Data Handling - Datasets

Object Dataset

Used for data transport between different
layers

Three variants used in the code:

The official object dataset. This represents what
is inthe database, or what is validated and
ready for writing tfo the database

The initial object dataset. This holds the values
that were initially read from the database for an
objectin modify mode

The update object dataset. This represents the

modified data that still must be validated
(typically data coming from the Ul client)

B e ——

The object dataset is used to pass data between the layers. The business logic layer never directly

uses database tables. The datais alwaysretrieved viathe persistence layer, and stored in the object
dataset. The data the client Ul layer is working with is received from the BL backend in the form

of the object dataset.

The code three variants are:

 <BusinessComponent>0O: The official object dataset. Temp-tables defined for the object
dataset aret_o<tableName>, for which in the source code t<TableName> are buffers. For
example, the buffer tCountry representst_oCountry.

- <BusinessComponent>l: Theinitial object dataset. Temp-tables defined for the object dataset
aret_i<tableName>. The datain this dataset is used for optimistic lock checking during the
update.

- <BusinessComponent>S: The update object dataset. Temp-tables defined for the object dataset
aret_s<tableName. The datain this dataset is typically coming from the client and should be
validated in the flow.

In the business code, the programmer mostly works directly on the official object dataset. What
thismeansisthat if he/she accesses the temp-table t<tablename>, the data from the official object
dataset is used. During object data validation, the programmer should reference t_s<tablename>.
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Data Handling - Datasets
Object Dataset

User Interface Business Logic
o ety [ O S =t e R e SR L M L |
i | Object ' gl |
e | oo
Inslances O : P Instances i
i I i | i
i S : i i Il' ﬁ Persistence loyer used to:
i : i | y I +Retiieve O and I buffers
. : | supdate dala based
| . [/ - Obufier
———————————————————————— L TR ST S N
Object Form Business
Process Object Component
Adapter Instance

The business layer uses the object dataset instances to:
- Store data that has been read from the database (in the | and O instances)

 Prepare data to write to the database (in the O instance)
- Store data that has been received from a client, but is not yet validated. (in the S instance)

The Ul layer uses the object dataset instances to:
- Receive the data from the BL (O instance)
- Send the datato the BL (S instance)
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Data Handling - Data Flow in Common Patterns — BCountry Modify

Ul Client Business Component Instance Application Database

Confrols on form Object dataset in three formats:
data binding BCountryC, BCountryl, BCountrys /—\
: [all containing 2 termp tables. resp
fo ObjGCT dataset i_oCountry, t_oCountryvatFormat,
iCountry, LiCountryvatrormeat,
BCounhy.DateLoad 1::3(30urﬁr\.r and _sCountyvalFormat]

BCountryS Persistence.ReadDola

t s t 5 >
BECounhy.GetPublicTghles

2 BComirgl \Coumiry
Brountry LIt ft

{(Courtry _tCountryVatf ommat L]
- BCoumiry0 \CoumtryVetFomant
€ Conmiey | oComtryVelfomm |

BCountry SetPubllicTalles

Transaction.CommiTrang action

Persistence.WrkeDota

u
B e ——

 BCountry is a business component that inherits from the “ Database” component. This ensures
that the component encapsulates all data accessto the tables it is associated with. BCountry is
responsible for tables Country and CountryV atFormat, for which a1-N primary relationis
defined in the datamodel .

« A BCountry component instance has three defined datasets (BCountryS, BCountryl,
BCountryO). These datasets are used to store the records that are updated and passed around in
the system.

« BCountryl: Contains records that were originally read from the database when datais
loaded for change.

« BCountryO: Contains records to write to the database with the next DataSave /
CommitTransaction.

« BCountryS: Contains data (record(s) in tCountry and tCountryVatFormat) that is
presented by a client to be updated. Thisis unvalidated data.

« When datais loaded in the BCountry component instance through “Dataload”, the instance
contains a“database instance”.

A cdll to Dataload triggers a call to Persistence.ReadData, which reads data from the database
to the BCountryO and BCountry| datasets.

« A cal to GetPublicTables transfers the object dataset to the client. The client displays the
information because controls are bound to the dataset.
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« A call to SetPublicTables transfers the changes in the object dataset from the client to the
BCountry component instance, and datais validated.

« A call to Transaction.CommitTransaction (or BCountry.DataSave) triggersacall to
Persistence.WriteData, which stores the changes in the application database.
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Data Handling — Data Flow in Paiterns

Common Activity Method Flows: New

» DataNew: Create a new database instance

* GetPublicTables:Get the databaseinstance
datafrom the component instance to the user
interface

« << change data on the Ul representation>>>

* SetPublicTables:Send the changed
database instance data from the Ul to the
component instance. Validate the changes

* DataSave: Write the changes to the database

(only possible if the database instance was
validated successfully before this)

B T ——
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Data Handling - Data Handling in Object Datasets - New Object

Data Handling — Data Handling in Object Datasets - New Object

Object Datased Baury (cas s lables. Gountry and GoundyValF amnal)
Courlry=Ciry

CourfryViulFormal = Gl
i stake =stal
Wby | BL lyper Databaie
BCoundnyS BCouninl BCourtryD
IChy ICInAF L aCiy L sCIniF L Ty LG 1L oCiry L oGV Ciry G

° "BE” Vat1"
= Vatz
= Starting situation “INT “at11”
= e [ (stat=n) “BE" et
X Afier calling at®

DataN ew T “Vat11”
@ Afier calling * [stat="N") ™ (5 tat="N") ™ {stat="N") "BE™ Vati”
o GetPublicTable st
= “IN" V/ati1"
2 Afer caling " (Sta="N") " [Stat="N") " (s te="N) " (Stat="I") ™ stat="N") " (stat="N") = Vat1”
3= CreateCountryV] Vatz
E atFormat (grid) "IN Vat11”
B GE" (stat="N")  [WATI (stat="N") [* (s tat="N") ™ s i) ™ (stat="N") ™ {stat="h") “BE” “at”
& pfier Changing et
-2 dsta on theform N Vat11”

Afier calling "GE" sta="N") | 'VATZ' (stEt="N") |"GE"[S@t="N") |"VAT3" [stat="N")| "GE" [stat="N") |"VAT3"[stat="N"] ["BE" “VatT
© SetPublicTable atz
o swith validate
~ OK "N “Wat11®
- ] GE" [stat=N") _|"WATZ (stat="N") |"GE" (stat="N"} |"VAT3" [stat="1")| = [stat=N) ™ [stat="N") "BE Vat1”
B Afier calling N
= SetPublicTable
= swith validate
= NOT OK "IN Vati
] "GE" [stat="N") ["VATZ'(stat="N") ["GE' (stat="N") |"VATZ"[stat="N") “GE(stat="N"  |"VAT3"[stat="N"] ["BE" “Vat1®
s Afier calling at
4 DataSave/Com PN at11"
O mit "GE' VatT

Notes:

« The BCountryl dataset is not used in this case, because optimistic locking is not needed for a
newly created record.

- DataNew() makes sure anew record in thet_sCountry and t_oCountry is created. Tc_statusis
aways“N”, and tc_rowid is a negative number, starting with “-1" for the first created record.
DataNew() only creates records for the main classtable, not for the child tables. Soin this
example, DataNew() does not create arecord in t_sCountryVatFormat or in
t oCountryVatFormat.

« For each of the child tables (in this case on tCountryV atFormat), a separate method
“Create<tableName>" exists. The method is used to create and initialize a new record in that
table and transfer it immediately to the client. Underlying this, acall to the method
AddDetailLine() is made. The name of the child tableis supplied as a parameter.

« Transaction.CommitTransaction or BCountry.DataSave (depending on whether the component
instance was attached to alogical transaction). If only the flag indicating a successful
validation is switched on, the data is written to the database.

 Within the dataset, relations between the tables are based on tc_parentrowid = tc_rowid
condition. In this example: tCountryVatFormat.tc_parentrowid = tCountry.tc_rowid.
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Data Handling - Data Flow in Patterns

Data Handling — Data Flow in Paiterns

Common Activity Method Flows: Modify

* Dataload:lLoad one or more existing
database instances

* GetPublicTables: Get the databaseinstance
datafrom the component instance to the user
interface

« << change data on the Ul representation>>>

* SetPublicTables:Send the changed
database instance data from the Ul to the
componentinstance. Vdlidate the changes

» DataSave: Write the changes to the database

(only possible if the database instance was
vdlidated successfully before this)

[meap )
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Data Handling - Data Handling in Object Datasets - Modify Object

Starting situation

il
=
i
i
2

Datal cad for

BE

After calling
GetPublicTable

After calling
CreateC ountryV|
atFormat (grig)

After Changing
data on the form

After calling
SetPublicT able
s with validate
OK

After calling
SetPublicT able
s with validate
HOT OK

L=

@ flow In case of @ chenged cbject, with one new detall line

After calling

Data Handling — Data Handling in Object Datasets — Modify Object
A layer B layer D
BGounkyS B cuniy BlourkyQ
Wy LT L sChry 1 sCinAT L Ty 1 TP L oClry 1 oCinVTF Chy CliryWF
"BE" Wt
VatZ
1N Vat11™
"BE"[stat=""} ["Wat1"([stat="""} |"BE"(stat="""} "Wat1"{stat=""} |"BE" Vet
"Wat3" | stat=""} "Wat3" | stat=""} et
1N Va1
"BE"{stat=""") "Wat1" | stat=""") "BE” [stat=""} Vat1" {stat="") "BE” {stat=""} Vat1” (stat=""} "BE" "Vat1”
"Wat2" [stat="""} “Vat2" {stat="") “Vat2" {stat="") VatZ
"IN Vat1l™
"BE" stat="") "Vat1™ (stat=") MBE" (stat=") "Mat1" (stet=") ["BE"(stat="") "Vat1" (stat=") "BE" Vet
at? (stat="") "Vai2" [stat="") atd" (stat="") Vet
— = —
"IN Vet
"BE"{stat="C"} [Vat1" (stat=") “BE" {stat="") Vat1” [stat=") |"BE"(stat="") “Vatl"(stat=")  ["BE" Vait”
"Watd" [stat="C"} "Watd" (stat="") Vat2” (stat=") Vat®
"Wat3 1" (stat="N"} ™ [stat="N"} ™ (s tat="N")
pli o Vat11™
"BE” {stat="C") "Vat1” (stat=") "BE"{stat="C"} |"Vatl" [stat=""") |"BE"(stat="") “Watl"{stat="") |"BE"{stat="C") ["Vat1"(stat=") "BE” "Vati”
"Vat2" [stat="C") ["Vat2" [stat="C"} "Wat2" (stat=") "Wat2" | stat="C"} Va2
"Vatd1” [star="N") "Wat21" [stat="N"} "Wat3 1" [stat="N"}
"IN "Vat11"
"BE” {stat="C"} "Vat1™ (stat=") "BE" {stat="C") ["Vat1" [stat=""") ["BE"(stat=") “Vat1"(stst="") |"BE"(stat=") "Vat1" (stat=") "BE” Vat!”
Vat2™" (stat= "Wat2" [stat=" Vat2" {stat="") Vat2" (stat="") Vet
Vatd 1" (stat="N" "Wat2 1" (stat="N"} s tat="N
I Vat11™
"BE" (stat="C"} "Vt [stat="") "BE" [stat="C"} "BE" [stat="") "Vat1"(stat=") ["BE"(stat="C" Vet [stat="") BE" et
"Vat2" [stat="C") ["Val2" [stat="C"} "Vatd" (stat="") "Vat2" (stat="C") "Vatd"
"Vat3d1” {sta="N") [Vat3 1™ {stat="N"} "Vat31” (sta="N") "Vat31"
"IN Va1

Besides the normal logical validations of data, the system also checks optimistic locking. If the
DataSave() fails on optimistic locking, the system updates the recordsin thet_i andt o temp

tables with the latest (correct) values from the database, and updatesthet_srecords. The user is
also notified about this update.
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Data Handling - Data Flow in Patterns

Data Handling — Data Flow in Paiterns

Common Activity Method Flows: Delete
« DatalLoad: Load one or more existing
database instances

» GetPublicTables: Get the database
instance data from the component
instance to the user intferface

- <<< delete confirmation >>>

» DataDelete: Validate whether the
database instance can be deleted, and
sef status o ‘D’

« DataSave: Delete the database instances
marked with tc_status ='D’

B T —
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Data Handling - Data Handling in Object Datasets - Delete Objects

Data Handling — Data Handling in Object Datasets — Delete Object

OhjectDataset Brountry (class tables Country and CountryVatFormat)

Country = Gy
Country atF orm at= Clyy F
te_status= stat

Ullayer | BL laver Database
BCountry S BCountryl BCountry

a 1ty tCinY F t sCiry 1 sCiryy/F iy 1 Gy F t oCiry t oCinF Ciry CirWF
m "BE" " atl”
% " a2
J?Star{ing situatinon 1" "atiit |
S aftercalling "BE" (stat="") |"Vat1" (stat=""J'BE" {stat="") |"Vat1" (stat=")'BE" " gt
2 DataLoadar "Vat2" (stat=" "Vat2" (stat="") " a2
= BE I "Wat11"
C Aftercalling  ["BE" {stat="") |"Vat1"[stat="") "BE" (stat=""  ["Watl" (stat="") |"BE" {stat="" “atl" (stai="y ["BE" " atl”
'_%' GetPublicTablg "\Vat2" (stat= " atd (stat="" " At (stat="") " a2
K] " “ati1"
= "BE" {stat="D"}|"v'at1" {stai="") "BE" (stat=""  ["Watl" (stat="") |'BE" {stat="" “atl" (stai="y ['BE" “at]”
5 Afterclicking "Watd" stat="") " a2 (stat="" " a2 (stat="") " a2
o "Delete” button i “atl1®
g Aftercalling  "BE" (stat="D") |"Wat1" (stat="") ["BE"{stat="D") ["Vat1" (stat=""} |"BE" (stat=""1 |"vat1" (stat="" ["BE" {stat="D"}/"vat1" {stat=" \BE! "atl”
.« SetPublicTablg "t (stat="" "Vat2" (stat="""} gt (gl "Vat2" {stat="") "t
2 g with validatel wie at]]t
& 0K
3 Aftercalling  ["BE” (ctat="0")  ["Wat1" istat="" |"BE" {stat="D"} |"Vat1" (stat="") |'BE" {stat="") |"vat1" {stai="" |'BE" (stat="" Miatl" (stai="y ['BE" "Watl”
= SetPublicTablg "Watd" (stat="" "Vat2” (stat=""} " ata! (stak="" " ata” (stat="" " ata"
z Swith validate e "at1 1"
B2 NOT OK
“w Aftercalling
‘w DataSave/CoriBE" (stat="D"} |"Vat1" (stat="" |"BE" {stat="0") 'BE" (stat="" _|"Vai1" (stat="") ['BE" (stat="D") |"Wat1" (stat=""3 ["IN" “atl 1t
1 it "Watd" (stat=""1 "Wat?" (stat="") "Vata" (stal="") "W atd" (stat=""
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Error Handling

Error Handling

No user interaction possible

Collect error messages in table
LEcMessages
GetPublictFcMessages

or
output parameter tFcMessages
for the APl interface

B e ——

The business logic writes messages to a temp-table, not by creating records directly in the table,
but by calling method SetM essage.

Thistable is then returned to the client.
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Error Handling

Error Handling

TFc!\/\essages

+ tcFcBusMethod
tcFcContext
tcFcExplanation
tcFcFieldLabel
tcFcFieldName
tcFcFeldValue
tcFcldentification
tcFcMessage
tcFcMsgNumber
tcFcRowid
tiFcSeverity
tcFcType

[meap )

tcFcMessage
The actual (error) message
tcFcType

Type of message

E (standard correctable error; for example, an error caused by incorrect user input)

D (non-correctable error; for example arestricted delete error)
S (system error; for example a configuration file not found error)
W (warning)
I (information)
tiFcSeverity
1 (highest severity)
to

5 (lowest severity)
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tcFecM sgNumber
Unique key to identify the error message and look it up in the application source code
tcFcBusMethod
Name of the business method that raised the error
tcFcFieldLabel
tcFcFieldName
tcFcFieldvVaue
tcFcRowid

If the error isavalidation error on data in the object dataset, these columns indicate what
record and what column on that record contains an incorrect value.

tcFcContext
tcFcExplanation
tcFcldentification
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Error Handling

Error Handling

olReturnStatus

= 0O business code executed without issues

< 0 business code raised an error
(any updates were rolled back)

> 0 business code raised a warning
(any updates were committed)

B ——

(Almost) every business method has an output parameter oiReturnStatus to indicate if the method
executed correctly.

Known return statuses:

+1

Warning

Validation error
Optimistic lock error
Standard run-time error
No results found

Fatal error

Progress runtime (error not raised by the application, but by the Progress runtime)
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Non-intrusive Customization: Development

Non-intrusive Customization: Development

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization of Enterprise Financials 97

Requirements for Customization

Requirements for Customization

General:
Manageable
Upgradeable
Acceptable learning curve
Documented
Training available

B e T ———

General regquirements
[G1] Manageable

The customizations should be easily manageable. This means that a developer is able to add
and change customization code using his own preferred development tools. For Progress this
might be the Progress Editor or OE architect.

[G2] Upgradeable

The effort required to move non-intrusive customizations from one version of the standard
product to another should be minimized and predictable.

When customizations are in place at a customer installation, it should be relatively easy for the
customer to upgrade the customizations to a newer version of the standard product.

[G3] Acceptable Learning Curve

It should be easy enough for an experienced devel oper to start writing non-intrusive
customization code. The system should come with enough documentation, samples, and
templates.

It may also be necessary to provide customization training.
[G4] Extra Localizations

It should be possible for local service organizations to add specific localization code via non-
intrusive customizations and deliver this as add-ons with the standard product.
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[G5] Documented

Customizations should come with sufficient documentation. People should be able to use the
documentation to set up and define a customization, code it, and maintain it. The
documentation should also include the object-specific documentation. For example, what are
the extendable methods of the Journal Entry component?

[G6] Training Available

Customization should come with training for QAD services on how the non-intrusive
customization works. The training material should cover some of the most used customization
techniques. Training material should be constructed so that Services can use it to explain how
to implement NI customization to partners and customers.
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Requirements for Customization

Requirements for Customization

Application:

» Add fields on existing forms for certain functions
Change vdlidations for application objects
Add custom detail tables
Change lookups
Change field information
Change behavior by adding program code
Create custom queries for lookups
Create custom browses
Change form layout
Change Ul logic and add sub-forms
Add GoTos (Related Views / Drill function)

B T ———

Application changes

[A1] Add fields on existing functions

It should be possible to add new custom fields to existing functionsin the application. This means
that an extrafield can be added to the screen for a certain object (such asaGL account). For this, a
developer needs to be able to write logic to retrieve and save the value for thisfield.

Typically, thistype of field is stored in a customer-managed shadow table for the standard table.
Y ou cannot add fields directly in the standard tables.

The devel oper also needs to be able to specify other meta datafor the custom fields (such as
format, control type, label, lookup query, possible values).

This type of customization is separate from that already provided by the user-defined fields.
[A2] Change validations

It should be possible to change validations associated with a certain application function. This
should includefield-level validations (like simple checking whether the value isin a certain range)
and more complex inter-field and inter-table validations.

This aso covers adding validations for user-defined and new custom fields.
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[A3] Add custom detail tables

It should be possible to add a custom table to represent detailed information on a certain object,
and give access to the table on the screen. With this, the customization developer needsto be able
to write logic to retrieve, store, and validate this data.

The developer a so needs to be able to specify other metadatafor the fieldsin the new table (such
as format, label, lookup query, possible values).

[A4] Change lookups

It should be possible to extend the lookup queries with extrafields, so that custom fields can be
shown on lookup grids.

In addition to adding custom fieldsin the query result grid, it should be possible to use these fields
asfilters.

[A5] Changefield information

A customization developer needs the ability to change certain meta data about fieldsin the
standard application, such as format, label and lookup query. Care should be taken that al labels
are trandatable, using the same standard built-in mechanism.

[A6] Change behavior by adding program code

It should be possible to change the application behavior by adding Progress 4GL code on the
business layer. Typically, acustomer should be able to add code when an object isinitialized or
validated, and also when an object is deleted. They should also be able to add code in well-defined
places in the program flow typical to CB objects.

[A7] Create own queries for lookups

A customization developer should be able to create his own queries that can be used for lookups.
Thisisrequired in combination with new custom fields / tables. For these new fields, he must be
able to specify the lookup query.

[A8] Create own browses

A customization developer should be able to create new browses as replacements for the standard
component browse. For example, if the browse for Supplier Invoice Approve needs modification,
the customization devel oper should be able to create an own query, and point to this for the
Supplier Invoice Approve activity.

[A9] Form changes

It should be possible to add more controls to the forms without writing C# code. It should be
possible to add agrid, atab page (on an existing tab control), and atab control.

[A10] Change Ul logic and add sub-forms

It should be possible to write extensions to the Ul logic. The customization devel oper should be
able to add code on certain events and add code before or after the normal code on the execution of
predefined infrastructure methods.

It should also be possible to add extra forms for an existing application activity. These can be
activated when certain events occur.
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[A11] Add GoTos

A customization developer should be able to add related views to an existing object form. This
includes creating their own queries, and adding them to the list of related views for a certain
component. This should follow the same mechanism as the standard GoTo function. They should
be available from the browse and the object form.
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BL Customizations

BL Customizations

Use of template procedures delivered with
the standard application
Each business component has its own

template procedure, which must be
Implemented to activate the Customization

for the component

All Customization procedures must be put in
a folder named customcode on the server

running the business backend

- The customcode folder must be a subfolder
of a folder in the PROPATH of the AppServer
running the business backend

B ——

The standard application comes with a customization controller.

This piecein the application looks for procedures that contain customized code in a subfolder
named “customcode”. It is started at startup of every AppServer agent for the Financials business

layer.
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BL Customizations

BL Customizations

Customization Procedures
Basis for Customization code

Conftain:
Versionnumber

For each method of the business component a
before and after hook
"<businessComponent>.<methodName>.[Before |
After]”

Forexample:
BCountry.AdditionalUpdates.Before,

BCountry.ValidateComponent.After.
Standard code can be extended using the

before and affer hooks. It can never be
overriddenor replaced

B e T ———

The name of the method and the business component can be used to navigate the HTML
documentation to find the right documentation and source code for the standard implementation of
the method.

Each method in a business component has by default at least one output parameter called
oiReturnStatus. Thevalueis negativeif an error occurred, greater than 0 if awarning occurred, and
0 if the method executed without errors or warnings.

The following applies to the oiReturnStatus:

- |If the standard code aready set the oiReturnStatus value to a negative value, the “ after” hook
is not executed.

- |If the code in the “before” hook sets the oi ReturnStatus val ue to a negative value, the standard
code is not executed, and the method stops execution and returns.

« The exception to the above ruleisthe central validation method “VaidateComponent”. Theis
because, for component validation, we want as much information as possible returned on
invalid data.
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Customization Procedures
Object datasets available

Parameter passing is done via a pbuffer. For
example, sefting the output parameter
oiReturnStatus would be done as follows:
assignt_Parameter.ciReturnStatus = viReturn.
Temp-tables from dataset parameters are

automatically available
Data sets from the custom code are “bound" to the
standard code

Data access is fully controlled by
Customization developer

B ——

Data access in the standard component logic is aways implemented using the persistence layer as
Data Access layer. For the customization, we do not want to apply thisrule because theinterface to
the persistence layer is not straightforward. For the standard code development within the QAD
development teams, the Component Builder tool automatically generates the necessary callsto the
persistence layer, which is not possible for the customization code.

Attention!

Since everything stays persistent in memory, care should be taken for record scopes. For example,
if you write code to update atablein the PostSave.After event, since the transaction is not finished,
an exclusive lock on arecord is downgraded to a share lock. To avoid problems, it is best to use a
locally defined buffer (defined inside the internal procedure) for doing any database update. Or use
the “release” statement as soon as the record is updated, and you do not need it anymore in the
remaining flow.
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BL Customizations

Fx?dmple — Add initialization for a user-defined
&

PROCEDURE BCountry.InitialValues.after:

if t_parameter.icTableName = “Country”

then assign tCountry.Custominteger0 = 1000000.
END PROCEDURE.

B e ——

The object dataset is accessed through the temp-tables that make up the object dataset. In this
example, we use the table tCountry. The newly created buffer is available, so no find/for eachis
required.
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The ComponentPool session super-procedure starts the customization controller component. At
startup (typically startup of the AppServer agent), it identifies all available customizations by
searching in the PROPATH for afolder named “customcode’. It keeps in memory which
components are customized (for which components custom code is found).

ComponentPool uses this information to automatically start the customization code together with
the other component code.
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Customization - Development Steps

Customization — Development Steps

Approach is similar fo standard development:
| Analysis
Design
- Implementation
Test
Deploy

B T ——
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Customization - Development Steps

Customization — Development Steps

S’rep 1 Analysis

Describe the required Customizations on a
functional level

Examples:
Which validations must be added?
Which calculations must be done differently?
Which new data elements should be added?
How should a screen display the new data?¢

B ——

In this step, you should look at the function in the application you want to customize, and describe
exactly what you intend to change.

This can be avery high-level description and does not need to go into technical details. At this
stage, the person making the analysisis purely focused on functionality and not on whether the
customization is feasible with non-intrusive customization or requires intrusive customization.
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Customization — Development Steps

STep 2: Design

Read the technical documentation on the
object model of the QAD EE Financials (the
documentationis shipped with the product)

Locate the business component(s) that need to
customizationto achieve the godls set in the
analysis

Locate the base Customization code and the
templates needed for the implementation

Add custom tables and fields to the database

Look for access to any external system required
for the Customization

B e ———

In this step, the designer uses the functional description to further detail the work required to
implement the customization. In this phase, the requested function is considered in terms of the
technical possibilities of non-intrusive customization. If the requested functionality can be
implemented, the actions mentioned above provide the right starting point for the devel oper to
implement the customization.

The design step is the most difficult. This requires comprehensive knowledge of the application,
the data model, the application structure, and the patterns. In complex cases, QAD services might
need to be involved to explain how the function works and how a certain customization can be
achieved.
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Customization — Development Steps

Step 3: Implementation

For each component requiring an extension,
copy the template for the Customizations
from the Customization/template folder

fo the develop folder

Uncomment the procedures that need 1o
contain the Customization code and fill in
the code

B e T ———

The customization in the training environment islocated at: /dr01/gadapps/gea/fin
/Customization.
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BL Customizations

Set Up
» The <QADAPPSINSTALL>/fin
/Customizations folder confains the
Customization tfemplate procedures
To maintain customized code, use a separate
folder («CUST>) with the following subfolders:
customcode

work

The <CUST> folder must be in the PROPATH of
the Financials AppServer

You must trim the Financials AppServer after
each change to the custom code

B ——

In the new separate folder <CcUsT>, the customcode subfolder must contain only the compiled
customization procedures.

The Financials AppServer needs to be restarted after the PROPATH is Set.
The changes to customization procedures only take effect after you trim the Financials AppServer.

Y ou can trim the Financials AppServer using the following commands from the Linux prompt.
The example assumes the DL.C variable is set properly, PATH pointsto the spL.c/bin folder, and it
trims 10 AppServer agents:

asbman -name gadfinlive -trim 10

Y ou can also trim the Financials AppServer using the “ Status” tab on the “ System Admin” pagein
the training environment. Simply click on the “..gadfinlive.” label. Thistrims 10 AppServer
agents.
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BL Customizations

Set up in Openkdge Architect:
Start from an empty workspace
Create an empty project
Set project properties:
Startup parameters
Build destination (<propath>/customcode)

PROPATH (contains definition + femplate folder)
Database connections (from server.xml)

B T ——

Startup parameters

-s 512 -mmax 4000 -inp 32000 -tok 20000 -TB 30 -TM 30 -Bt 3000 -
errorstack -cpinternal utf-8 -cpstream utf-8 -cpcoll ICU-UCA -
cpcase basic

Build destination
Z:\training\Customization component based\customcode

PROPATH (PROPATH for compilation does not match the PROPATH for runtime)
Z:\gadapps\gea\fin\Customization

Database connections

physical name = gaddb traindb
logical name = gaddb traindb
host = gaddemoqgaddemo
service = 7744 7845
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Customization Exercise - Set Up

Verify the training environmentis set up correctly:

Locate the
<QRADAPPSINSTALL>/fin/Customization
folder

Create subfoldersin <CUST> folder:

/dr0l/training/Customization component based (or
z:\training\Customization component basedon
windows)

- customcode
- wWork

Check the PROPATH of the Financials

AppServerin
/dr0l/progress/dlcl0lc/properties/ubroker.properti
es

B T ——
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BL Customizations
Initial development
In the work subfolder:
Copy the template .p file from fin/Customization/template

Always keep the same name (forexample, bposting.p)

Performthe required changesin the .p file
Keep the first three lines:

/* Customization code for component BCountry */
&scoped-define class-version 39.0
{ definition/bcountry.i }

Remove dll sections for methods that do not get customized

For the method to be customized, uncomment the before or affer
hook and add code

Best to work with a build.p file that automatically compiles all
Customization .p files into the right location (the customcode
subfolder)

B e T ————

We remove all unused methods from the copied procedure to make comparing this file with the
template after an upgrade easier.

The build file should contain following blocks of code:

1. Set the prOPATH. The PrROPATH should point to the current folder (“work™) and the parent
folder of the folder where the template was copied from (fin/Customization).

2. Connect the database if the custom code contains direct table access (for each / find / query) and
if the database is hot connected yet.

3. Compile statements for all custom code for the different components.
For example:
compile bcountry.p Saveinto ../ customcode.
compile bposting.p Saveinto ../customcode.

Note OpenEdge Architect compiles code automatically, so thereis no longer need for a
build.p.
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BL Customizations

Build Procedure Example

/* Specify the propath first */
ASSIGN PROPATH ="I:\ gqadapps\ qea\fin\ Customization’

/* For direct access to the database tables */
IF NOT CONNECTED{" qaddb')THEN CONNECT -H quaddemo -§ 7744 qaddb

/* Compile all customized code */

COMPILE Z:\ training\ Customization_component_based\work\ bcostcentre.p
SAVE INTO Z:\ training\ Customization_component_based\ customcode

COMPILE Z:\ training \ Customization_component_based\work'\ bcountry.p
SAVE INTO I:\training\ Customizdation_component_based’\ customcode

B T ——

The section with the connection to the database is optional. It is only required when direct table
access is done straight from the custom code.

In the above example, it connectsto the central gad applications database. If another database were
used, the connection also must be made at runtime. To specify this connection, you update the
central server.xml file.
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BL Customizations

BL Customizations

Deploy Customizations

Make sure the compiled . r code for the

Customization is placed in the correct folder
(the customcode folder)

Trim the Financials AppServer to make sure
the changes are picked up correctly

Use the System Monitor function to verify the
Customization is active

B T ———

When activating a new customization or making sure changes in existing customization code are
picked up, the Financials AppServer needsto be trimmed. Thisis necessary because the business
layer caches component code in memory. It keeps procedures running persistently for best
performance. By trimming the AppServer, all active AppServer agents are restarted. Thistriggers
the customization controller to look in the customcode folder again, and make sure the right
customization code is started the next time a business component gets instantiated.
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BL Customizations

Use System Monitor to check:
If Customization is active

Which hooks are implemented by the
backend Customization

| R

[Informaton | Procedures | C [Propath | Databases [Viel 4[»

= Sons L Eventhlame i

e
L [ BCountryIrtiaVabaes siter
View Fle BCourinyVakdaloComponent ofos
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B ——

The system monitor reveals alot of information about the business layer running on the back-end
AppServer.

One of the interesting pieces of information is the list of customized hooks on the business layer.
Y ou can retrieve this by selecting “ Customization” in the AppServer section.
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BL Customizations

Maintain Custom Code

Change the custom code:
- In existing methods

- Fornew Customizations in the same business
component, copy the proper section from the
template code file to the custom code file

- For new Customizations in another business
component, repeat the steps for the initial
custom coding (copy template, change code)

Execute the build script to recompile the
custom code

« Trim the Financials AppServer

B ———

The customization devel oper has the ability to add code using custom code, but it is not possible to
override standard logic.
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BL Customizations

BL Customizations

Maintain Custom Code
Incase of a versionupgrade or patch install:

Perform a source code comparison between the
most recent Customization tfemplate code and the
code in the customcode folder

If the code differs only on the line of the version
number and for methods for whichno
Customization is in place, just change the version
number to the correct value in the customecode file

Else, repeat the initial steps to create custom code
for the comﬁfonen’r, and copy the custom code
from the old to the new implementation

In this case, make sure the required parameters are
used properly

Always recompile ALL customized code

B ——
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BL Customizations

Versioning

Everystandard component has a version
number consisting of a major and a minor
number

The component versionis associated with the
template for the Customization code from the
moment the component is released

The Customization controller checks both
numbers and reportsinconsistencies as
warnings at runtime

Versionnumibers can change with upgrades or
patchinstalls

B T ——

The mechanism built into the application ensures that every time a customization is started, the
version is checked against the version of the standard component code that is currently used in
memory. Inanormal situation, thisis not anissue. The system reports (in the form of awarning) as
soon asthereisaversion mismatch. Thisisnot only at runtime, but also at compiletime. Compiler
pre-processed code checks these numbers. So, if you try to compile a customization that was
originally copied from the customization folder for an older version of the component, the
compiler shows the exact version numbers and indicates that thereis a conflict. However, this does
not stop compilation, but we advise you to review the code before updating the version number
and recompiling.

Note that after every upgrade/ patch install, the customer must recompile the custom code. The
PROPATH must point to the standard components, which may have a different version number.
When everything compiles correctly, there is no error, and no further action is needed.

If the compiler displays the version conflict warnings, it is possible that there is still no issue, and
that changes in the standard code do not impact the correct working of the custom code. In this
case, the proposed procedure is to compare the custom code with the latest version of the template
for the same component (using file-compare). Go through the differences and check only what has
changed for the customized method(s). In effect, thisis a basic check of the parameters of the
method. In most cases, the changes do not impact custom code, and you should update the version
number specified in the custom code (& scoped-define class-version) to the correct version, and
recompile.
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Note The component major version number indicates public interface changes (each time
parameters in public methods change, the mgjor version isincremented by 1). The component
minor version number indicates internal changes in the component (which can be code changes,
but also parameter changes to non-public methods). When one of the two numbers change, you
must go through the process described above.
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BL Customizations

Most important Customization methods:
InitialValues

Calculate

ValidateComponent
* AdditionalUpdates

PreSave/PostSave

GetBusinessFields

B ——
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BL Customizations - InitialValues

BL Customizations

TnitialValues

Always executed as part of the pattern for g
new record in the object dataset. The name

of the table is passed as input parameter
icTableName.

Method is executed right after the
infrastructure code is executed to create a
new record in the object dataset

The record that is being created is in scope

Best to implement the
InitialValues.After method

B T ——

The Initial Values() method is executed after the infrastructure code filled in the fixed fields
tc_rowid, tc_parentrowid and tc_status. In the standard code, the identifier field isalso filled in.
For example tCountry.Country_ID. An internal sequence is used to determine the value.

Note Developers never use adirect create statement on class tables. Instead, they run method
AddDetailLine. This method runs method InitialValues for initializing the newly created record.
When adding arecord in aclasstable in custom code, we aso recommended that you use this
method.
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BL Customizations
InitialValues - Example

i*
Procedure: InitialValues
Description:

application database) in a class temp-table.
Parameters:
input icTahleHame
{Hame of the database table of which a record 1% created in the class temp-table.)
output ociReturnStatus
iz
ot

PROCEDURE BCountry.InitialValues.after:

if t_parameter.icTableName = '"Country"

then assign tCountry.CustomInteger0 = 1000000.
END PROCEDURE.

Add code here to initialize the calculated fields of a 'new' record (= a record that must be created in the

Questions? Visit community.qad.com
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Hands-on Exercise (3)

Hands-on Exercise (3)

Specify Default Value for Customer Category (1)

B T ——
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BL Customizations

Calculate

Executed as part of the Dataload of an
object. This is typically done when the
application user selects an object from the
browse and chooses Modify, Delete, or View

Records are not automatically in scope. The
programmer needs 1o use a for each
statement

Best is to implement Calculate.After (),

because then the standard calculated
fields are already known

B ———

Each time a Financials object is loaded for modification, the application goes through the
Dataload pattern. The first thing that happens is the datais read from the database. Right after
that, the Calculate method is executed. The intent of this method isto “calculate” the data for the
calculated fields in the object dataset.

Typically, a customization developer could use this method to get data from external systems and
forceit in the official object dataset of the object that is being loaded.

Multiple objects, main table records, and child table records can be |oaded during the data load.
Therefore, the programmer needs to use for-each statements to loop over the records in the object
dataset.
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BL Customizations
Calculate - Example

FAd
Procedure: Calculate
Description:
Add code here to initialize the calculated fields of the class temp-tahles after loading existing records
from the application datahase.
Parameters:
output oiReturnStatus
()
®f

PROCEDURE BCountry.Calculate.after:

FOR EACH tCountry WHERE tCountry.CountryIsEUCountry

ASSIGN tCountry.CustomShort9 =
ENTRY (LOOKUP (tCountry.CountryDescription,

"Netherlands,6 Greece, Germany,Switzerland, Belgium,United
Kingdom, Spain,France, Italy"),
"Amsterdam,Athens,Berlin, Bern,Brussels, London ,Madrid,Paris, Rome") .

END.
END PROCEDURE.

B ——

Save the capital of some European countries into CustomsShort9.
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Hands-on Exercise (4)

Hands-on Exercise (4)

Specify Default Value for Customer Category (2)

B ——
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BL Customizations

ValidateComponent

Executed every time object data needs to be
validated before it can be written fo the database
Code inthe method should specifically use the t s
variant of the class tables
In case of a validation error, the ociReturnStatus
needs to be giventhe value -1

Use a callto setMessage to pass the correct error message

The code should take into account that there might
be more than one record in the main class table
Standard validation cannot be overridden

Incase the validateComponent.Before () qassigns
oiReturnStatus to -1, the standard execution flow
confinues

B ——

ValidateComponent isthe central validation method for each component. It istypically intended to
contain all object-wide validation. Besides the ValidateComponent, very specific field-level
validations might also be in place.

This method istypically executed when datais sent from the Ul client to the server. Thefirst step
the BL takesisto validate the data. The datathat is not yet validated is available in the “S” object
dataset (this meansrecordsin thet_stemp-tables). For example, a devel oper needs to use the data
int_sCountry if he/she wants to validate incoming changed data for a country object.

After the data has been validated, the system updates the data in the official object dataset (O
buffers) with the validated changed data, executes Additional Updates, and performs a DataSave.

ValidateComponent needs to validate everything. So, if datafor more than one object isloaded in
the object dataset, the code should validate everything. This means that the code should have afor-
each statement to go over all recordsin the class tables.
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BL Customizations
ValidateComponent - Example

*
;rocedure: ValidateComponent
Description: ..
*
PROCEDURE BCountry. ValidateComponent . After:
DEFINE VARIABLE viReturn AS INTEGER HO-UNDO.
FOR EACH t_sCountry:
IF t_sCountry.CustomInteger( = 0 THEW DO:
ASSIGH t_parameter. oiReturnStatus = -102.
run SetMessage ( 'The number of habitants ($1) must be greater than 0.',
STRING(t_ sCountry.CustomInteger(), 't sCountry.CustomInteger(',
string(t_ sCountry.CustomIntegero),
'E', 3, t_sCountry.tc Rowid, 'CUSTOM-001', '', '', "' output viReturn).
EETUEN .
END.
END.
END PROCEDURE .

e —
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Hands-on Exercise (5)

Hands-on Exercise (5)

Validation on State Tax Field

B e T ———
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BL Customizations
AdditionalUpdates

Executed during the object update pattern,
after the validateComponent and before

the Datasave

« This method typically contains code to
apply changes to other objects as a
consequence of a change to this object

+ At the moment of the execution of this
method, no physical fransaction is active

B ——
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BL Customizations
AdditionalUpdates - Example

i*

Procedure: AdditionalUpdates

Description:

This method is part of the SetPublicTables flow.

When executed, data in the input class tables (prefix t_s) is validated and found correct, and copied into
the class tables (prefix t o).

This method can be extended to do updates that do not reguire a rvalidation or that involve running business

methods of other business classes. These classes should be started with ADD-TO-TRAHNSACTION = 'true'. Also
make sure to add these classes in method StopExternallnstances.
Parameters:

output ociReturnStatus
L8
*f

PROCEDURE BCountry.AdditionalUpdates.after:
FOR EACH tCountry where tCountry.tc_status <> "7:
output to /dr0l/logging/countrylog.log append.
put unformatted string(now) tCountry.CountryCode skip.
output close.
END.
END PROCEDURE.
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BL Customizations

PreSave ANd PostSave

These methods are executed immediately
before and after the object data is written
to the database

Executed during the physical fransaction for
updating the object data in the database

If the custom code is assigning
oiReturnStatus with a negative value, the

entire transaction is rolled back

B T ——

These methods are typically used to update recordsin the database and the update needs to bein
the same physical transaction. An exampleisthe update of custom tables in the database when the
tCustomTable* tables are used in the object dataset.
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BL Customizations
PostSave - Example

i

Procedure: PostSare

Description:

Actions to take after writing current instance to the database,

' = unchanged
'H' = new

'¢! = changed
'D' = deleted
Parameters:

output ociReturnStatus
O
*f

PROCEDURE BCountry.PostSave.after:

end.
END PROCEDURE.

Use the field tc status to test the status of the updated records:

for each tCountry where tCountry.te_status = "D":
create customlog.
assign customlog.tablename = “country”
customlog.tablekey = tcountry.countrycode
customlog.tableaction = "delete”.

and before final commit of the transaction.

MQAD
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Hands-on Exercise (6)

Replicate Customer Category

B e T ———
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BL Customizations
GetBusinessFields

« A client executes this method 1o retrieve
meta data about information that can be
used on the object form

« The information for the business fields is
returned in temp-table tBusinessFields

Not only used to retrieve information about
business fields for the object form, but also
for queries and reports

B T ———
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BL Customizations
Business Fields Mechanism

The dataset (with one temp table) tBusinessFields, whichis
returned by the GetBusinessFields () method, contains the
following fields:

Cohemm label

ConindType

Can be any of the i) vales ] . charades, deamal, dale [l

business field is disabled for any of these adivily codes {comma 1 Bt of adivily codes)
onmat fomat e

Description of the fiekd (oumenily not used by the UT)

The name of the busmness field.

can be T, T, "C" {resp. business, lley or cushem)

This is the kst of filey Thes isused m case of T~ busmess fekds.

This is the busness Sekd from the result set from the icl solapQpery for which the vale is rebmed and filled
n inin the cument busness field.

Bisiess 0 which the business field refers. This adivales the " ink.

sale label

1indeed shared seanch (ihis is anly avalable for user-defined isness Sekds)

The name of the vaidatmn mack for the Sekd {#hes is not used bythe LI at e moment)
The kst of disorele valuesthe usness fiekd can have. This isused to the combo-box.

The mitial vahe: of the brsness fiekd. Only used n the Toeale” acvily.
Asequence of the besness fiekd. Ondy used as unape key in the Busmesshells temp-fable.

B T ———

All of the information represented on Ul formsis managed using the concept of businessfields.
The business logic provides all of the information represented by Ul fields. The Ul only uses this
information to represent and reformat the fields. Typically, the information provided isthe format,
the label, the lookup query, the control type, and the list of possible values.

Thisinformation is provided by the backend through the method GetBusinessFields. Typically, the
Ul calls session.GetBusinessFields(), which gets a“reference” asinput.

The reference istypically abusiness object name like for example, "BJournal Entry", "BCreditor".
This reference can also point to a query.

GetBusinessFields returnsthe "metadata’ for the query. This meta data consists of a description of
the filter fields of the query and the columnsin the query resultset.

session.GetBusinessFields() is awrapper that calls the component-specific GetBusinessFields()
method. It isreally this method that contains the code that is executed to retrieve the businessfield
information.

For business components, the standard component code uses generated code from the datamodel
(for the normal fields). Thisis combined with code generated based on the extended information
of the object dataset (for example, calculated fields). For queries, the code is generated using
information about the query parameters, the joined tables in the query, and the output dataset.

For a business component, al business fields are of type "B", meaning areal businessfield.
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For aquery, GetBusinessFields() is called from within the browse or lookup. There are three clear
types of business field returned. Type"F" fields are the filter business fields. These fields are used
in the browse/ lookup in thefilter area. Type"B" fields are the fieldsthat are available in the result
set of the query, so these fields can be used on the result grid of the browse / lookup. Type"C"
fields are the custom fields (or user-defined fields) available in the result set of the query.

It should be clear that the customization developer can change the Uls, or at least how fields are
shown on the Ul, by changing the behavior of the GetBusinessFields() method.

tcControl Type can be any of these values: NumericDecimal / Numericint / Bool / DateTime/
TextBox / ComboBox

tcValueList isachr(2) separated list of adisplay value and an internal value so, <label1> chr(2)
<valuel> chr(2) <label2> chr(2) <value2> chr(2) ...
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BL Customizations
GetBusinessFields - Example

/* Procedure: GetBusinessFields e
PROCEDURE BCountry. GetBusinessFields. after:
DEFINE VARTABLE vcList AS CHARACTER HO-TUHDO.
DEFINE VARIABLE vcItemLabel AS CHARBCTER HO-UHDO .
DEFINE VARTABLE voIltemCode AS CHAPRRCTEER HO-UNDO.
FIND FIRST tBusinessFields WHERE
tBusinessFields. tcFeFieldHame = "Country. teCustomCombo?2 ™ HO-ERROR.
IF AVAILAELE tBusinessFields THEH DO:
INPUT FROM /dr0l/lists/countrytypes.txt.
EEPEAT :
IMPORT voItemCode voItemLabel.
ASSIGH veList = (IF voList = v
THEN vocItemLabel + CHE(2) + voltemCode
ELSE wvoList + CHR(2) + voItemLabel + CHR(2) + voItemCode) .

END.
ASSIGH tBusinessFields.toValuelist = veList.
INPUT CLOSE.
END.
END PEROCEDURE .

e —
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Hands-on Exercise (7)

Change the Field Format of a Business Field

B ———
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BL Customizations - GetTranslation

BL Customizations

GetTranslation

« The business code executes this method to
refrieve the correct franslation of a string

« You usually do not customize this method,
but use it from your Customization

Note: This method is not an infernal

procedure, but a function. Therefore, do not
use run, use dynamic-function

B e T ———

Questions? Visit community.qad.com M QAD


http://community.qad.com

144  Training Guide — Enterprise Edition Customization

BL Customizations - GetTranslation

BL Customizations

GetTranslation - Example

PROCEDURE BCountry. ValidateComponent . before:
DEFINE VARTABLE viReturn AS INTEGER NO-UNDO.
DEFINE VARIABLE vceMessage AS CHARACTER HO-THDO.
FOR EACH t sCountry:
IF t_sCountry.CustomInteger0 = 0 THEN DO:
ASSIGH t_parameter.oiReturnsStatus = -102.
ASSIGH voMessage = DYNAMTIC-FUNCTION
{ '‘GetTranslation’ in {&TARGETPROCEDURE}, 12345, PCode’ ,

‘The number of habitants ($1) must be greater than 0.').
run SetMessage

(voeMessage,
STRING(t_ sCountry.CustomInteger0),
't sCountry.CustomInteger(’,
string(t_ sCountry.CustomIntegero0),
'E', 3, t_sCountry.tc Rowid,
'CUSTOM-00LT, "', v, T,
ERETUEN .
END.
END.
END PROCEDURE .

output viReturn).

e —
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“bif.resx|

Translations

iselStrings + ) Add Resource » X Remove Resource ||+

Name T Comment:

4924 Login ID For this Dasmaon Login ID For this Daemon| 30|side label for database table field bifdb.FeDaemon. DasmaonLogin|BE
4925 Diaemon Login ‘ Daemon Login| 30| coluran label for database table field b db. fcDaemon. DaemonLogin|BBaseDas
4926 Daemaon Log Level [aemon Log Level] 30| column lsbel For database table field biFdb.fcDaemon. DaemanLoglevel|BE
4928 Daemaon Mame | Daemon Mame |[20lsbel For parameter icDaemoniame of query BBaseDaemaon.DasmonInfolBBa
493 You must enter the year, You must enter the year, | 200| message from business method BMumber. ApiSetFreehumbersali
4930 Password For this Daemon Password For this Daemon|30|side label For database table field bifdb.fcDaemon.DaemonPassw
4931 Password Password|30]column label For database table field bifdb. fclaemon. DaemonPassword|BBaselas
4932 Keep Processed Items Keep Processed [tems|30|side label fior database table field b¥db. fcDaemon. DasmonkeepProce:
4933 Feep OK Keep OK|6|column label for database table field bifdb.fiDaemon.Daemonk eepProcessedOkIem
4934 Mumber Treated in One Run MNumber Treated in One Run|30]side label for database table field bifidb feDasmon. DaemonhrOF

4935

Mo in One Run

Mo in One Run|20]column label for database table field bifdb. feDaemon. DaemonhirOfRequestsl

4938

05 Command String

05 Command String|30]column label For datasbase table field biFdb. fcDasmon. DaemonOsComma

494

You must enter the type.

“You must enter the type. | 200|message from business method BMumber . ApiSetFreefjumberstiali

4940 Last Start Time ‘Last Start Time|20|lsbel for query table field DasmonlastStart TimeQInfoCak of query BBaseDa
4942 Last End Time Last End Time| 20 |label For query table field DaemonLastEndTimeQInfoCal: of query EBaseDaem
4944 Activity | Activity|20|Preprocessor RESOURCE-TYPE-ACTIVITY-TR|BBusinessComponent

494752126 Daeman status different from | Daemon status different From| 28|label for parameter icDaemonStatusDiffersFrom of query BBa:
4948 Creation Date  Creation Date|20|label For query table field LastModfiedDate of query BSODViolationRulel. Sels

495

The numbering record with year &1 and type 82 dready exists. The numbering record with year &1 and type &2 akready exists.|200|message from business me

Translatable strings are maintained in aresource file. A resource fileis an XML-formatted text
file. Oneresource file is created per project.

Inside aresource file, a unique number identifies each string. Each resourcefile is then translated
into each required language and renamed as <projects>.<language>.resx like f .e.
gadfin.fr.resx.
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Translations

Systern Synchronize 3"-;

W GoTo ~ Actions ¥ Tools * IE_'J Print ] Preview

Topic Name © ¢ Selected ¢ Update Infomation ¢

Supemuser Role O
System O
v

Users O

Language Browse for View

Actions = =) Print ° ¢ Add to Favorites | M Chart @ Chart Designer | e Refresh = @ Stored Searches =

Search
[ |l B . x
Viewing 1-2 of 2 Records per page: D 6\ @ @ ) J

Language 4 W Desoiption &7 Active &V Installed Lang & W7

L3 Bt french yer ves

ug english [U.5.) yer yes

B ——

Trandation resource files are loaded in the system synchronize function. Translations are |oaded
for al installed language codes.
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Translations

Translations

How to define a translatable string
Reuse an existing string
Create a string in an existing resource file
Create aresource file

<resheader name="dump time'">
<value>07:48:36</value>
</resheader>
<resheader name="project'>
<value>QADFIN</value>
</resheader>
<resheader name="ancestor projects'>
<value>BLF</value>
</resheader>
<data name="1">

B ——

When modifying an existing resource file, you must redo your changes whenever anew version of
the application isinstalled. Creating a resource file is upgrade-safe. Y ou can use any editor you
like to maintain resource files, like Visual Studio, or even Notepad. When creating aresourcefile,
you can make a copy of an existing resource file and start from there. Make sure that the project
codes are set correctly. The project must match the resource file name. Ancestor project must be
“QADFIN"" (asyour resource file replaces the QADFIN resourcefile).
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Translations

Translations

When creating a resource file:

<?xml version="1.0" encoding="utf-8" ?>
<ProjectCode>gadfin</ProjectCode>

B ——

The application must know where to find your resource file. Thisisindicated in thefile
xml /projectcode.xml.

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization of Enterprise Financials 149

Hands-on Exercise (8)

Hands-on Exercise (8)

Change the Label of a Business Field

B ——
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BL Customizations - Tools

Documentation in HTML format

HTML pages containing information about
projects and components in projects

Structure:

- Separate folder for each project. Accessed
through index.htm

- Separate sub-folder for each business
component. Accessed through index.htm.

- Each method has a separate HTML file

([m—<name>.htm)

- Each gquery has a separate HTML file
(g-<name>.htm)

- Each structured data item | ’remF ’roble or
e

dataset) has a separate HTML fi
<name>.htm)

The HTML documentation represents the documented class model for the application business
layer. The documentation is written by devel opers and generated in HTML by the development
tool that they use (Component Builder tool).
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Launching HTML Documentation

Launching HTML Documentation

@Ov' L. v Computer » dril(\V\gaddemo) (Z) » gadapps » qea » fin » api documentation b - 4,‘[ Search api_documentation p'
Organize ~ Mew folder =« G @
d Favorites Marme Type Size

B Desktop L blf File folder
& Downloads L layout File folder
. Recent Places L. qadfin File folder
| fin-apidoc.version WERSION File 1KB
4 Libraries
* Documents
J‘ Music
i Pictures
B videos
Folders containing the
& Computer X X
& Local Disk (¢ different projects for
& OVD Orive () CORC development [representing
5# daermon (\\gaddem
5# backups (V\qaddem de\fe\opmehT ‘dersj

2 home (\gaddemo)
* drl1 (\Wqaddemo)

€ Network

, 4 items

Launching the documentation from Windows.
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Launching HTML Documentation

Launching HTML Documentation

« Access viaSystem Admin under Tools folder on
desktop

+ Choose the Documentation tab

"
_J C:\Documents and Settings\ill Users\Desktop\Tools
File Edt View Favorites Tools Help

& Bacl D - (¥ | Psearch [ Folder Access to admin fool
il UHA’&HDD\,TOO\S

Address || ) C\Documents and Settings

Size | Type Date Modified Attriby
I — - o . _
Citrix Session Monitor & QA Product Contor - Windows Intarnet Explorer Access to documentation
(%3 Outlock Express G = [ 1% hetp:flqeddemojcg-binistingiqaddocs ol —
e Gt Yiew Favortes Tooks Help
4 W G0 | IL OAD Product Certer fi- B v [ -

System Admin__
E‘Windnws 1P Address AD
% vouSendIt - Send large files - ... E’o&«m BSalB R . .
Applications Administration Status g ocumentation og Files

= Change Log EE 20081 411
- CPU

= Database Semices-Ports
» Directory Tree

= Financials Documentation

o P Address

* Mamory

» NelUiRaleaseNotes

= Progress oe-101C03-component

L aunching the documentation from the admin tools.
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Navigating HTML Documentation

Navigating HTML Documentation
Mdain index.htm

EET=)

|u’- http://qaddemo/docs/Financials_Documentation/ 2+ B0 X -| B QAD Product ... inlndexo\‘ Iducsf...! B Index of /do... | | UU R

Index of /docs/Financials Documentation

« Parem Directory

o bif

« fin-apidoc.version
* layout/

+ qadfin

Hyperlinks o the different
projects for development

The main page for HTML documentation contains a hyperlink to each of the development projects
that are used to create the final application code.

FC and QADFC are foundation-level projects. FC (Foundation Classes) contains a mixture of
abstract classes and technical classesthat are required to support all application patterns. Thisway,
the FC project contains the pure technical implementation of the application infrastructure.
QADFC (Qad Foundation Classes) is dependent on FC and contains functional implementation
classes for mechanisms like role-based security, domains, entities, and so on. This way, the
QADFC project contains the more functional part of the application infrastructure.

QADFIN isthe application project. Thisisthe biggest project and contains all of the business
components that are required for the Financials functionality in the QAD application.
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Navigating HTML Documentation
Project QadFinancials index.htm

=3 s x|
@ 5 hitp/qaddeme/docs/Finsncials Documentstion/qe O = B C l_;nwp,wwt__ .nwu,f“m_,_ B project Gad,. > S fol
x Find: | index. Previous Mot | [F] options =

PAQAD Enterprise Financials Documentation

Dependent = Inherits from

List of business
components...

... categorized in (Business
components, Report
components and
Technical components) ...

» BMuliCyvProcessor
+ BOpenBabnce
o Session

» BBudper

+ BBudgetGroup

=« BBudpetlmk

» BBudgetlmkAcc

« BBudgetmkAccDet
« BBudpetl micActual

... Organized per business
ared

|0

The main page for project documentation contains the following:
- Dependency information (projects on which this project is dependent).
« Namespaces (the namespaces used for the componentsin this project in .NET C#).

A list of business components, categorized using the business areas (such as Budgeting,
Business Relation, and General Ledger).

A list of report components, categorized using the business areas.
A list of technical components, categorized using the business areas.

L]

L]

The components are all hyperlinked and you can use them to drill down for detailed component
information.
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Navigating HTML Documentation
Project QadFinancials index.htm

o

i B hitp:t/qaddema/docs/Financials Docum

entation/qe © = B & X || P4 QAD Product... | b Index of fdocate L1 praject 0ad... * |

|E=SEoE =~

% Find: | index.

Previous. Next | [[F) Options ~

* 1Debug
» TDocumenLik

» Tlntegranonl filtes

» TounaRok

» TMfpEmySecumy

o TReponStrmss

» TReporSwachMem

+ TSetGLSequenceNumber

« TISM

Includes

» BGL ApiGL TransFxaCalkulibon 1

o BudpriCakulicMeasureByPeriod i
o ProcesstFieri

Preprocessors

{&ACTIVITYCODETYPE-EMPLOYEE}
{&ACTIVITYCODETYPE- EMPLOYEE-TR}
{&ACTIVITYCODETYPE-ITEM]}
{&ACTIVITYCODETYPE-ITEM-TR}
{&ACTIVITYCODETYPES}

List of includes

} tran(#T- TEmployee' 40(3963)t-7%)

List Of preprocessors

TIEMU
trim(#T- TTter 40(4275)t-7#)

{&ACTIVITYCODETYPE-EMPLOYEE-TR} + che(2) + {&ACTIVITYCODETYPE-EMP .

M QAD

The main page for project documentation contains the following:

A list of includes defined on project level.
A list of preprocessors available for the project.

The components are all hyperlinked and you can use them to drill down for detailed component
information. This also applies to includes.

The preprocessors are also available for the customization code. It isimportant that customization
devel opers use these to be less dependent on changes made in the standard application.
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Navigating HTML Documentation
Component index.htm

= class BDebtor - Windows Internet Explorer

project QadFinancials > class BDebtor
‘busmess class
irherited from Database Component

‘busmess area Sales Ledger

Description
EDebtor

Link 1o object dataset =
Tables for which access is
governed by this

s SecPubleFeMessages - component
NegssReflbion SetPublicth ddressRefDisbiggime o o o o
i ahadenn Dy —

public data items

aise i thESp P alon (S wximg state-reset

APl queries

» DebtorByBusinessRelation
« DebtorByDebtorBRIDCode
saeme, DehiasiliebioniDCodn  ptodtimaathombe et ti ot I A e R et

The main page for the class (component) documentation contains the following:
A link to the project to which this component belongs.
A link to the ancestor component (that this component inherits from).

» Theinternal version of the component (at the moment of generation of the HTML
documentation).

» The name of the business areato which this component belongs.

» Under “public dataitems’:

» The object dataset (class dataset) for which data can be set and retrieved with resp.
SetPublicTables and GetPublicTables.

» Thelist of public dataitem temp tables and datasets for which data can be set and retrieved
with resp. SetPublic* () methods and GetPublic* ().

» Thelist of public dataitems of simple datatype (character, integer, decimal, logical, and date)
for which the value can be set and retrieved with the resp. SetPublicData() and
GetPublicData() methods.

- List of API queries: The queries that are available for calling by external parties.

All listed methods and queries are hyperlinked to the specific HTML files for each separate
method or query.
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Navigating HTML Documentation
Component index.htm

. List of methods

APl methods Normal style: Inherited methods,
not overridden

Bold style: iisthods defined on
| this level, or overridden inherited
methods

public methods

= ApiCheckCreditLimit
= ApiDebtorCreditLocked
+ ApiDefaultCostConaeBaseOnProfileCode
e ApiRefpultDivCade Basa dOnPrafilafode, ssasetn s .o st o Sas ot A Aa A oo A . an aa.

activities

= BrowseDrafts

= Create

» Credulans

» DebtorCredetnfo

= DebtorGOTODebtorBalanceSelect

= DebtorGOTODInvorceMovementSelect

+ DebtorGOTODInvoweSelect

» Delete

= Excellntegration
EXCELINTEGRATION ACTIVITY

» Modify

The main page for the class (component) documentation contains the following:

« List of APl methods: The methods that are available for calling by external parties. Typically,
calls to these methods are made viathe 4GL proxies. Thereis more detail on thislater in this
class.

« List of public methods: The methods of the component that can be called from other
components.

- List of “other” methods: The remaining methods, which do not belong to one of the above
categories.

- List of activities: Activities are the secured business functions that can be executed on the
business component. Most of the activities correspond with entries on the application’s menu.

All listed methods and queries are hyperlinked to the specific HTML files for each separate
method or query.

If amethod isinherited, but not overridden, the hyperlink brings you to the place in the code for
the ancestor code.
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Navigating HTML Documentation
M-<methodname>.htm

List of parameters.
Naming convention:

First letter of parameter name
e o indicates Input or Qutput (i/o)
W 4| @ method GetDebtorlnvoiceDeta
Second letter of parameter
name indicates Data Type
?a;’;ufryﬁ:(nﬁ)hvo:t:ByDzbmr and put all data to dDInvoiceSales I[C/ Vd/‘/ﬂ
Example: icComparylistiD is
aninput character parameter

/= method GetDebtorlnvoiceData - Windows Internet Explorer

@ BT & edata htm

project QadFinancials > class BDebtor > method GetDebto|

Parameters

i CompanyListlD input chararter Comma-seperated list of company-TDs
wDebtor D nput mteger

D Invoice StartDate input date

iDInvoiceEndDate input date

DInvoicelsOpen input logical

tDInweiceSales output temp-table

offetumStatus output nteger Retum status of the methd

References to this method

©/ from other application
Aternal usage

components

B QadFinancials
Ao BReGor CppffemmolcimitnbMton, o a4y te S A

o ““-"-.r"‘-l
. PP
e WP TP S /"" o

The method page contains the following information:

- The name of the method and the project and class (component) to which the method belongs.

The return data type. Usually void. For methods of type “function”, it isareal datatype.
The description of the method.

Thelist of parameters and descriptions (if available).
The placesin the code that reference this method is referenced (whereiit is called).

L]
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Navigating HTML Documentation

M-<methodname>.htm

program code (programd/bdebto r.‘p',l

empty cemp-table chInvoiceSales,

Query call

if 1iDebrorld <> ? and iiDebrorIb <> 0 and
icCompanyListIl <> ? and icCompanyListIl <> '':U
chen do:
zarc) in BDInvo

/* For each onm
COMPANYBLOCK:
de viCompanyCnt = num-entries(icCompanyliscID, ',':U) te 1 by -1:

azzign viTempCompanyID = integer (entry(viCompanyCnt, icCompanyListID)) no=-error.

list to imp per =

if error-status:error
chen do:
aszign vcHesaage

= trim{#T-7'Could not retrieve company Il from Company ID List.':255(65177)T-7H)

nicacus = -3.
<6 run SetMiessage
T St Method call
input '':U [icirguments),
imput ' iU (icFieldName),
input  '':U {[icFieldValuse],
input  E':lU (icType),
input 3 (LiSeverity),
inpuc ' :U (icRowid),
input 'QadFin-6950':U (icFoMsgiumber),
imput ' ':U (icFcExplanation),
input '':U (icFeldentification),
input '':U {icFcContext),
Aurnnr viFRRAEnrREnner (niRarurndratuml ]l in RDAhTArs -
< >
& Local intranet # 100% -

The method page contains the program code. The developer inserts this code as part of the

implementation of the method in the Component Builder.

The code can contain specific CB tags or calls. These calls can be the following:

» Query calls. (<Q-...>) These represent execution of queriesto retrieve datain records of a
temp table. Valuesfor the input parameters are also visible in the query call tag. The name of
the query within the tag is hyperlinked and can be used to drill down to the specific

documentation for the called query.

* Method calls. (<M-...>) These represent execution of methods. Values for the parameters are
also visiblein the method call tag. The name of the method within the tag is hyperlinked and
can be used to drill down to the specific documentation for the called method.

* Include calls. (<I-...>). These indicate the place where an include file is included in the code.
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Navigating HTML Documentation
M-<methodname>.htm

- PEERULN. v . v g
end. /* if vilocalRecurnScatus < 0 %/ : Rit, i 5 z ¥
end. /* if can-find (first tBankNumberRefDebtor where =/

/* Exception handling */
i e e = Link fo source code in
<L icEsToR-conEs —>e— super ([ancestor)
empty temp-table tbencorsToReplicate. component

1f olRecurnScatus < O
then return.

assign vilocalRetur = oiRetur
OlReTurnscacus = -98. L
ey .y Bt A pad B . W vy
™ o A o et AR At b, e

For inherited methods, the code normally includes an <ANCESTOR-CODE> tag. Thisisthe place
where the code in the method of the ancestor component is executed. The tag is hyperlinked for
easy navigation to the ancestor code.
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Q-<queryname>.htm

fie query DebtorForCreditData - Windows Internet Explorer

G‘— & 11 doc \qdeblarforcreditata him SIEAIES »
Ede Edt View Fgvortes Tools Help

W ¢ | @ouery DebtoiForcrectbata Fi» ) v [rPse s CiTadse

project QadFinancials > class BDebtor > AP| query DebtorForCreditData

Description
Query used to retrieve credit mformation for the APT methods called from MFGFRO

query filter (table tFiiter)

teBusinessFieldName teDataType
oCompanyld
iDebtorID
1DebtorCode
tCumrency. CurrencyCode
tDebtor DebtorCode

by

teOperator

L]

=2=> <> <= < begns,can-do matches

LRI G
]

=2=> <> <= < hegns, can-do,matches

P s P W Y e e

S T = e __ .~ e
g matghes | e,

- et prhonedin, o

The query page contains the following information:

- The name of the method and the project and class (component) to which the query belongs.
» The description of the query.

» Thelist of parameters and descriptions (if available).

» The query filter. This displays all of the possible records that can be passed viathe tFilter
dataset or temp table.
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Q-<queryname>.htm

. - . ¥ w
B each Debtor where

Debtor. SharedSet_Id =w_DEBTOR,_sharedset@uCompanyld) AND
Debtor Debtor_ID = nDebtorID AND

Debtor DebtorCode = ieDebtorCode

B first Currency (inner-jom) where
Currency. Currency_ID = Debtor Currency_ID AND

B first DebtorCreditRating {outer-join) where
DebtorCreditRatng DebtorCreditRatng ID = Debtor DebterCreditRatng ID AND

query resultset tgDebtorForCreditData

field name dma db field description
type
teCurrencyCode character Currency. CurrencyCode Currency Code
tiDebtor_ID mnteger  Debtor Debtor ID Record ID
teDebtorCode character Debtor DebtorCode Customer Code
tcDebtorCreditRatngCode character DebtorCreditRatng DebtorCreditRatngCode Code
tdDebterFitedCredLnTC decinal  Debtor DebtorFinedCredLimTC Frxed Credst Limst
i T T R ————y " -
- B@:b:?:}‘ﬁf‘f;d"h F s J‘\dfﬂait AD:b IQE?W ‘ha*@t\ === T Y S oo

The query page contains the following information:
- The query (condition).
- The description of the query result set.
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Q-<queryname>.htm

Internal usage

B QadFinancials

method BDebtor ApiDebtorCreditlocked
method BDebtor ApiExtractHighCreditinfo
method BDebtor ApiGetDebtorCreditStatus
methed BEDebtor ApiGetDebtorLastSale
method EDebtor ApiGetFinedCreditlimit
method BEDebtor ApiGetOpenOrdersTaotal
method BDebtor ApiGetTumover Credutl it
methed BDebtor CaleulateBalanceSalesOrders
method BDebtor Caleulate BSOF orCompany

Copyright 1986-2009 QAD Inc., Santa Barbara, CA, TUSA
All rights reserved worldwide. This is an unoublished work

The query page contains the places in the code that reference (call) the query.
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D-<datasetName>.htm

/= dataset BDebtor - Windows Internet Exploren

Oﬂ.gL i peeblor|d bebtce.bem 3[4 [x Bl
Bl Edt Yew Fyvorites Jools  Help
WO | g8 dataset BOebkor fiv B # v e - @Tesk-

nQAD Enterprise Financials Documentation

project QadFinancials > class BDebtor > dataset BEDebtor
class dataset

object identification
primary key
Debtor_ID

object identity
Debtor_ID

table tDebtor

Annotation
<QUERYTYPE=Apphecation Table - Master Data>

field name data type mnd. description
Diebtor_ID mteger  yes  Record ID
SharedSet_ID mteger yes Link to SharedSet
| CoordGLPe D e ys CoGh P Gl o i st

‘\,,lmwﬁk’p‘-«. At a0h

The dataset page contains the list of fields for each table in the dataset.
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table tDebtorSafDefault

field name

DebtorSafDefault_ID

Debtor_ID

SafConcept_[D

Saf ID

teSafConceptCode

teSafCode

LastModifiedDate

LastModfiedTime

LastModsfiedUser

tc_Rownd

tc_ParentRowid

te_Status
VWV

data type

mteger
mteger
mieger
mteger
character
character
date
mteger
character
character
character

character

M ot a0 A A A0

Navigating HTML Documentation
D-<datasetName>.htm

deseription
Record [D
Link to Debtor
SAF Concept Code
SAF Code
SAF Concept Code
SAF Code

Last Modified Date
Last Modified Time
Last Modified User
promary meest

= tDebtor.tc_Rowid
update status

It

PO ey

wnBoma

For an object dataset (for example, BDebtor), the tc_parentrowid shows the relation to the parent

table in the object dataset.
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Using the HTML Documentation Set

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization: Supporting Tools 169

BL Customizations - Tools

BL Customizations — Tools

BL Code Tracing (CT Log file)
Use Set Debug Level

i1 Damain 1 Curr USD DB newyork [USD] 1000 > Test Company Primary (1) - QAD Enterprise Applications

Wodkspace ‘Window Help

Sat Debug Level X

" = ¢ Acions ~ 3 Tools =/ 35 Frint a0 Preview

Lmded business code loggng

¥ Fullbusiess cods bggng

¥ [inchads pararnels valoss |

Al databiasze access

Databure updates detady

Urittesting

Ui debuggng.

™ O |

The ability to have afull code execution trace on the backend BL is indispensable for more
complex customization work. All components follow the same standard patterns for the normal
maintenance functionality, and for most other functions too. But some more complex components
have many sub-flows or deviationsfrom the normal flow. With the BL Code tracing capability, one
can find the exact flow.

Use the “Set Debug Level” function in the menu to activate the backend logging. Make sure that
al of the forms are closed before activating this feature. Typically, you select the “Full business
codelogging” and the “Include parameter values’. Y ou can use the same function to deactivate the

logging.

When the logging ison, afilenamed ct<sessionID>. 1log iscreated on the server. All methods
and queries executed on the backend are logged.
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Use View CT Logfile

System - Set Disbug Level * |View CT Logile %

L LiJ§ P = o hdions = 5" Took | S5 Frint 5 Freview
T View CT Logfle

BL Customizations — BL Code Tracing

Location of CTLog Fie C ptlogiidevip:

StartTransaction program/ransaction p [-1375)
Stoplnstance ins/ins_ransaction p [11356]
ManElock ins/ins_bcourty p [1542)
GetfuzinessFields custprogam/beounty.p (0]

© SetPublicd sla custprogram/boounty p 0]
= P Daal FibbeT ables /s o
= DalsLosdGetPubb:Table: program/boounity o (55)
= @ Dasteload program/database p (53)
+ Clear sta program/database. p [4)
gror_D slallesciplion program/beounky.p (1]
StartPersistence program/business p [1)
# | ReadDalapeogam/orogress.p [27]

= § Calculate program/database.p[3)

2 oot Loak
(R < © e

g

=l Boltieneck
Time (ms] | 4000
[ |
| teok |

E| Seach

U Search ]

Images

P ok

P Waming
o P e

7 Dy

@ Massing nio

To view the contents of the current CT log file (containing the business code trace), use “View

CTLog” from the menu.

MQAD
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Hands-on Exercise (10)

Use Business Logic Logging
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Methods from same component can be called
directly from Customization code. For example:

SetMessage 10 set A certain message
accompanying an error status

* GetPublicDatato retrieve the value of
public dataitem:

RUN GetPublicData
("vcActivityCode", CUTPUT
vcActivityCode, OUTPUT viReturn)

* SetPublicDatato Aassign a value to a public
dataitem
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Methods from other components need to be
called through their proper instance

Define variable viSessionld as integerno-undo.
Define variable vc as character no-undo.

Define variable viReturn as infeger no-undo.
Define variable vh as handle no-undo.

Define variable viSafinstance as integer no-undo.

@ run GetPublicData(input’ viSessionld', output vc, output viRetum]).
Assign viSessionld = inftegenvc).

run ins/ins__bsaf.p persistent set vh. @

un MainBlock in vh
input viSessionld, input 0, input 0, input no, input “*,
@input-outputviSaﬂnstunce, output viketoyn).
run <method> in vh {<parameters>).
un Stopinstance in vh

{input"", input"’, input"", input no, output viRetum).
delete procedure vh.

1. Retrieve the current session ID. Thisisrequired to start an instance of the business component.

2. Run the instance procedure of the business component persistently to make sure that the
methods become available.

3. Run the MainBlock in the instance procedure. This ensures that the state of the business
component instance is OK. Remark the viSafIntance. If thisvalueis O, it meansthat theinstanceis
initialized. If it has a certain value, the mechanism tries to restore the instance based on previously
saved state data.

4. Run the method.

5. Stop the instance. Watch the fourth parameter, which indicates whether to keep the instance for
later reuse. Right after the Stoplnstance call, the handle to the persistent procedure must be del eted
(to prevent memory leaks)!
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Using another business component:
Example — Create Projects

Project code must be 'P<99999>" with @

sequence number that has no gaps

We will use methods GetNumber +
CommitNumber + ReleaseNumber Of class

BNumber for this

For this case, we assume that projects cannot be deleted and that projects are not created through
QXtend or other integration. Read the HTML documentation on the business methods used.
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Using another Business Component

variables.1i

Define
Define
Define
Define
Define
Define
Define
Define

variable
variable
variable
variable
variable
variable
variable
variable

viSessionId as integer no-undo.

ve as character no-undo.
viMethodReturn as integer no-undo.
viReturn as integer no-undo.
viCompany as integer no-undo.

viNum as integer no-undo.

vh as handle no-undo.
viBNumberInstance as integer no-undo.
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Using another Business Component

startbnumber. i

run GetPublicData (input "viSessionId'", output vc, output
viReturn) .
Assign viSessionId = integer (ve).
run ins/ins__bnumber.p persistent set vh.
run MainBlock in vh
(input viSessionId, input 0, input O, input no, input """,
input-output viBNumberInstance , output viReturn).
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Using another Business Component

stopbnumber. i

run StopInstance in vh
(input """, input "", input "', input no, output viReturn).
delete procedure vh.
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Using another Business Component

procedure bproject.initialvalues.before:
{ variables.i }

if t_parameter.icTableName = "project" then do:
run GetPublicData
(input "viCompanyId'", output vec, output viReturn).
Assign viCompany = integer (vc).
{ startbnumber.i }
run GetNumber in vh
(input viCompany, input 9999, input "PROJECTCODE",
output viNum, input O, input "", output viMethodReturn) .
{ stopbnumber.i }
if viMethodReturn < 0
then Assign t_parameter.oiReturnStatus = viMethodReturn.
else Assign tproject.projectcode = "P" + string(vilNum, '"99999") .
end.
end procedure.

GetNumber reserves the project code number; if another user starts project create before we save
our project, the user does not get the same number.
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Using another Business Component

procedure bproject.postsave.before:
{ variables.i }

for each tproject where tproject.tc_Status = "N'":
viNum = integer (substring (tproject.ProjectCode,2)).
run GetPublicData
(input "viCompanyId', output ve, output viReturn).
Assign viCompany = integer (vc).
{ startbnumber.i }
run CommitNumber in vh
(input viCompany, input 9999, input "PROJECTCODE",
input viNum, input 0, input """, output viMethodReturn).
{ stopbnumber.i }
if viMethodReturn < 0
then Assign t_parameter.oiReturnStatus = viMethodReturn.
end.
end procedure.

CommitNumber confirms that the number was used and is never used again.

Questions? Visit community.qad.com M QAD


http://community.qad.com

180 Training Guide — Enterprise Edition Customization

BL Customizations

BL Customizations
Using another Business Component

procedure bproject.exitinstance.before:
{ variables.i }

for each tproject where tproject.tc_Status = "N":
viNum = integer (substring(tproject.ProjectCode,2)).
run GetPublicData
(input "viCompanyId", output vc, output viReturn).
Assign viCompany = integer (vc).
{ startbnumber.i }
run ReleaseNumber in vh
(input viCompany, input 9999, input "PROJECTCODE",
input viNum, input 0, input "", output viMethodReturn).
{ stopbnumber.i }
if viMethedReturn < 0
then Assign t_parameter.oiReturnStatus = viMethodReturn.
end.
end procedure.

ReleaseNumber cancels the reservation on the number used in the project being created. If you
create another project, it reuses the number.
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Methods from technical components need to
be called through the component program

Define wvariable wvh as handle no-undo.

run program/<classname>.p persistent set vh (<main method
parameters>) .

@ run <method> in wvh (<parameters>).

run gipr_ DeleteProcedure in vh.
delete procedure vh.

Technical components provide technical functions. Unlike business components, technical
components do not have any business responsibility and therefore do not have business functions
that external consumers can call. External consumers are external programs that connect a certain
way to the application backend and call functions.

In contrast to business components, technical components do not have instances that must be
started before functions can be called on them. The methods in technical components can only be
called from within the business layer running on the AppServer backend. In that sense, technical
components are private to the business layer.

Some exceptions could be exposed to run from an external consumer, but this must be specifically
written and documented.

1. Run the technical component. Unlike an instance program, atechnical component does not have
afixed parameter set. Look in the HTML documentation to see which parameters to pass.

2. Run the method.

3. Stop the technical component, but first run a (generated) internal procedure to clean up any
resources used by the component.
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« Using a technical component:
Example — reading an XML document

» |nthe BLF project, you will find an XML

technical component
+ We willuse method ReadxmlNodeValue 1O

read a single node from an XML file
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procedure bproject.initialvalues.before:
{ variables.i }

if t_parameter.icTableName = "project'" then do:
run program/xml.p persistent set vh. /* no parameters */
run ReadXmlNodeValue in vh
(input search("server.xml"),
input "logging",
input "LoggingDirectory'",
output tproject.ProjectDescription,
output viMethodReturn).
run gipr DeleteProcedure in vh.
delete procedure vh.
if viMethedReturn < 0
then Assign t_parameter.oiReturnStatus = viMethodReturn.
end.
end procedure.

server.xml isarandom XML filethat isavailable. LoggingDirectory is arandom nodein this
file. What would happen if you forget “gipr_DeleteProcedure’? Find out using unit test logging.
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Typical Customization: Case 1

On an existing object form, add a field that holds
exira non-standard information of the object.
Provide validation for this field.

Steps for implementdtion of this Customization:
[Ul] Define a user-defined field for the business component

[Ul] Use the Ul design mode option on the form to add the user-
defined field

[BL] Implement the hook
<BusinessComponent>.ValidateComponent .After toinclude

vdlidation on the user-defined field.
[BL] Compile, test, and deploy the new code

DEMO

Most of theformsin the client Ul represent application objects. These forms are called “ object
forms”.

Object forms are typically built up of business fields representing data for the object.

Every object in the Financials has a set of predefined fields (called “ Custom*”) that can be
used as user-defined fields, for which the user can determine the meaning.

Inthe dide, [Ul] meansthat this step is done by someone straight from the client user interface
in the application. No code changes are involved in these steps.

Inthe dlide, [BL] meansthat this step is done by a4GL developer adding codein the hooks for
non-intrusive customization of the business logic running on the backend.
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Demo Customization: Case 1

Preparation
Which function?g -> which Business Component?

—
T - = - z T
P qadii: QUSEMEA OMS EMEA - Domo [(UR] > EMEA-OF EEA-DE Ent. of QMS TMER (1) - QAD T Applications B %
File Edt Tools ‘Wokipace Window Halp .
o : - 1
[ pomrm— r—W_E
Meru Seach | . 0o To 7 B Actions = 30 Took =1 g dach | &5 Prink- (3] Preview
5 () St Trrston Mo g Generdd |Engei
4 (3 Accourd Wsrlersrce @,
23 COA Cross elesence Martenarce | Gl G ] T e ik
¥ 13 GL Account UM Masisnance. k|
1 3 Subhccount Martensnce Decrpton, & betin 4 VAL adthutimen ok Tmersh ey, dimerute
8 “_E:’W""-"mu || ot Dot it Fle Reemirsnem Vo 301

% Cost Cented T [T —
[ ContConter|  Colagse Merus
B Cet Contes Feom

e e
:

% CostC

T <L

F

Mona  Frareishy

Cick o add v e, right cick, fon urther options
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[UI] Define a user-defined field for the business
component

User-Defined Field Create *|

@ GoTo = Actions < Tools » (L Print | Preview 4 Attach v

Business Component Cost Center -
Field Name CastCentre, CustomCombal) -
Description | Special Type y .
| General | Value List 1
| General l\«"alua List | 1
i
Side Label Special Type TP e H
Column Label STypd @ CCoo 1 1{
- - coon 2 p
Display Foimat (20 ¢ P 3 ;
Display Length 20 > CCo04 4 5
Decimal Precision 0 b CA001 5 3
. Ca002 3
Mandatory J v - {
Lookup None - Bl002 g <
Lockup Reference L W D 1\
Stored Search | e e M‘
" o e W S A
Retun Field o b

We use a“ CustomCombo” type field. For this type of field, you can specify alist of possible
values.
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fo add the user-defined field

Demo Customization: Case 1

[UI] Use the Ul design mode option on the form

S % =1 User-Defined Field - Modié | Cost Center Create [Customiz_ |
# GoTo * © Acons » % Tocls *| & Amach | &5 Print & Praview
Bk Coe ] Toanspasent - yrossrmmary
DitsbiodyFuskSecuty  False
Heght E2 Cont Cantet l Special Type -I
Hi S acu Falso R
et ] Descihon » —
Markengh n ~ =T [Freere SAF Simtuee
ScEnatied Faize [Cout Gl e ¢ Jrom G
Selrabah phes b P TR A ~1 la SAF Structure Code
B Selabaticn 122,24 i - / I
ScLabellet Saf Sel o by i3 ' Sol St oty
e s \Drag n drop )
-
Ly —— T SAF Code

Lommsom [ ]
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Preparation

+ Fin AppServer PROPATH should include a folder with
customcode as sub-folder

« Findthe Customization folder in the installation
folder of the Financials business layer

(CTeataeen Lo&

Fle Edt View Favortes Took Help wr

Qoo - & - F | P sesch | Folders | (-

Address | Z:gadappsigeatfinicustomization ll Go

Folders x = -~
® 13 dist ~ iﬂ. defiition L»J template
232 m
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[BL] Implement the hook
<BusinessComponent>.ValidateComponent.

After to include validation on the user-defined
field
Copy the file bcostcentre.p from the

Customization/template folder to the folder that
will contain the Customization source code

) work SEX]
Fle Edt Vew Favorkes Tooks Help [3
Qoock - & - T P sesch | Folders | [T-

Address |0 Zilpraininglcustomization_component_basediwork. . . E| Go
Folders X N brosteentre budd

3 £ raig 7 rL,é,, P File T.:" PFie
= | customization_component_based i s
¥ I3 customcode
® ) reports
® 13 ekl

T ) N SN PP S PERPY T Y e W N

Questions? Visit community.qad.com

MNQAD


http://community.qad.com

190 Training Guide — Enterprise Edition Customization

Demo Customization: Case 1

Demo Customization: Case 1

Edit bcostcentre.p and add code in
ValidateComponent

HL,, EDURE T " . ~
g . " e
PROCEDURE ECostCentre.ValidateConponent.after:
DEFINE VARIABLE wiReturn AS INTEGER NO-UNDO.
FOR EACH t_sCostCentre WHERE can-do("N,C",t_sCostCentre.tc_status):
IF t_sCostCentre. CustomCombol = “CCOO4" AND (
t_sCostCentre.tclUsrlogin <> “mfg"
THEN DO :
ASSICN t._parame:erl. oiReturnStatus = -1. ( 2
run SetlMessage
{input “The specific type (§1) can omly be set for cost centers with admir
input t_sCostCentre.CustomCombod + CHR{Z} + ©_sCostCentre tcUsrlogin,

input "Special Type",
input t_sCostCentre.CustomConbod, 3
input "E",

input 3,
input t_sCostCentre.tc_Rowid,
input *CUST-00L",

inpuc "
input "
input ",
output wileturn) .
END.
END.
END PROCEDURE. R o P Ty s o
- i - A
“x’m‘hf M\"‘“\ ‘__/ e i \\‘_A,l'*--t

Uncomment the code for BCostCentre.V alidateComponent.After.

1. Loop through the data in the object dataset; only take the new and changed records to validate.
Usethet_sbuffer.

2. Assign the oiReturnStatus parameter to -1 (general validation error).
3. Useacal to “SetMessage’ to pass the appropriate validation message.
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Modify again

Cost Canter Browse for Modity | GostCenter - Modity
® GoTo *  Actions * 5 Tooks | @ Mach | & Print & Preview
Attachments

Demo Customization: Case 1

Compile, deploy customization, trim the
AppServer, and run the Cost Center Create or

Ikke Spacial Type
Descrpion testen ¥ Acive
Cost Certes Adiristrator e Emw‘imm
Budgel Growp J|#  saFSmuctreCode
SAF Daluk 1R A LA B ke rad el AR B B AT
Swe ||| cee |
Type Fisd Faskd Vishie: Masiage T
E e e CCoM e e od t hor ot o I rwitiator ] cust
——
Detail | lose

Questions? Visit community.qad.com

MNQAD


http://community.qad.com

192  Training Guide — Enterprise Edition Customization

Demo Customization: Case 1A

Demo Customization: Case 1A

Provide valid values for a user-defined field
« A fixed-value list in user-defined field maintenance

« An existing browse in user-defined field
maintenance (by selecting a stored search of the
browse)

« Assignhing a browse created in Browse Maintenance
iNn GetBusinessFields:
tBusinessFields. tclookupQuery =
"LAD .Browse MigProlockupProvice ro<browse>:
CEebuenst .,

+ Using Generdlized Codes Maintenance:
36.2.13 Generdlized Codes Maintenance
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Hands-on Exercise (11)

Generalized Codes for Supplier Category
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Typical Customization: Case 2

Typical Customization: Case 2

On an existing object form, add an extra grid that
holds records with extra non-standard information
of the object.

Provide validation for the records.

Steps for implementing this Customization:

* [BL] Define custom tables for the business component and relationships
+ [Ul] Define a user-defined fields for custom tables

[Ul] Use the Ul Design Mode option on the form to add the grid with the
custom table

+ [BL] Implement the hook
<BusinessComponent>.ValidateComponent.Aftertoinclude
validation on the vser-defined field

« [BL] Compile, test, and deploy the new code
DEMO
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Demo Customization: Case 2

component, and relationships

code

FROCEDURE BCountry.DefineCustonRelations.after:
creace tCustomRelation.
assign tlustomBelation teParentTable = "tCountry"
tCustomRelation.tcChildTable = "tCustomTable0”
tCustonRelation.tcChildTableDescriprtion = "Pruvincel'
tlustonRelation.tllsineTolne = false.
END PROCEDURE.
sl IR o i A b A o T o BRI L e

PROCEDURE BCountry.Dactaload. after:
FOR BACH tCowntry:
IF HOT CAN-FIND (cCustomTable
WHERE tCustomTablel.tc_parentrovid = tCountry.tc_rowid )
THEN DO:
FOR EACH CODE_mstr WHERE CODE_fldname = "CHTRY" + tcountry.CountryCode NO-LOCK:

CREATE tCuscomTablel.

ASZICH tCustonTablel.tcCustomShort0 = CODE_mstr.CODE_value
tCuscontabled.te_parenthowid = cCountry.te_rowid
tlustonTablel.tc_rowid = STFIW#ROHIDiCDD!_ﬂIb:!b‘

END.
END.
END.

EHD PROCEDURE.
’_,ﬁ P Y Y e e e Tt

g A S Bt A B B B p

[BL] Define custom tables for the business

Copy the right template (bcountry.p) and update

®

p A

The customization needs to contain code to complete the abject dataset with the custom data,
which in this example is coming from the generalized codes in code_mstr (but this can be
whatever table, whatever data source). Both data retrieval and saving of the data must be covered.

1. Implement the method * DefineCustomRel ations.After” to give a meaning to one of the custom
tables in the object dataset (tCustomTable0, tCustomTablel or tCustomTable2).

2. Implement the method “ Datal_oad.After” to retrieve the right data from code _mstr to load an

existing country object.

Questions? Visit community.qad.com
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Demo Customization: Case 2
Update Code

% v 'Y —
DEFINE TEMP-TABLE tcode mstr LIKE CODE mstr.

PROCEDURE ECountry.PostSave. afcer:
FOR EACH tCountry: 3
ENPTY TEMP-TABLE tCode mstr.

FOR EACH CODE_mstr WHERE CODE mstr CODE_fldname = "CNTRY" + tcountry.CountryCode NO-LOCK:
CREATE tcode_mstr.
EUFFER-COPY CODE mstr TO tCode mstr.
END .
FOL EACH tCustomTable0 WHERE tCustomTablel.tc parentrowid = tCountry.tc rowid AND
tCustomTabled te_status <= "D":
FIND FIRST tCode_mstr WHERE tcode_mstr.CODE_walue = tCustomTable0.tcCustomShort0 NO-ERROR.
IF AVAILAELE tCode_mstr THEN DELETE tCode mstr.
ELSE DO: -
CREATE CODE_mstr.
ASSTCH CODE_mstr.CODE_fldname = "CNTRY" + tcountry.CountryCode
CODE_mstr.CODE_walue = tCustomTablel.tcCustomShortl.
END.
END.
FOR EACH tcode_mstr:
FIND CODE_mstr WHERE CODE_mstr CODE_fldnsme = tCODE_mstr CODE_fldnsme AND
CODE_mstr.CODE_walue = tCODE_mstr. CODE_walue NO-ERROR.
IF AVAILABELE code_mstr THEN DELETE CODE_mstr.
END.

END.
skam pROCEDURE. o
BE. - vy
e A A -, M
A LY PTG GV YR VW T WY WY "

3. Implement the method “ PostSave.After” to update the code_mstr table in the database with the
changes.
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Demo Customization: Case 2

Compile, deploy Customization, and trim the
AppServer

+ [Ul] Define a user-definedfields for custom

T O b | e S Uzer-Dinfined Fisld Browsa for_ IU:Q»Dduned Fiald - Modity X
] = Adions =3" Tools =| ' Atach | &b Priet 3 Preview
Altackments &)
Descripton Prnence.
General
Side Label Province P
Cokumn Label Frone . d
L]
Daglay Lenglh e
Maredstery
Lockup Fielerence:
Shored Search
Petun Farkd From Stored -
Seach |
[ -
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Demo Customization: Case 2

Demo Customization: Case 2

[UI] Use the Ul Design Mode option on the
form to add the grid with the custom table

P = ;
ﬂh; ! | Couantry Creste [Custormize: d fo X|

Comantry alf ormbird = -
o - W GoTo ™ Actions = 3 Tools =/ @& Attach | (5 Print 4 Prevew

Lett 2 a] v

Sehppmaaroetiame.

ScEnatied The

Sclest

Semmilonbiitle  Fae Bl Conta I

T 1% [ -vl

] Veted

\ible Trse

‘Widh m — EU Merbar

| i
Visible —1 Postal Fomat A '1
Active Jl /_,_._.—-_.___‘_\
Resettoloiisetiogs | | Coprsetimgs l TaxFomst \
Cummy Cote \
F— '
N Drag 'n drop —
s
s -
e [ e
e | |-

Vst ) :

Set the property “AllowAddNew” to true in the properties panel.

Also, use the “columns’ from the context menu of the new grid to make the columns visible.
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Demo Customization: Case 2

Demo Customization: Case 2

Run Country Create or Modify again

Country Browse for Modify |C¢unw Create [‘
W GoTo ™ Actions » % Tools »| # Atach | &= Prant ) Preview

Atachmerts ®

Country Code BEL
Description »
ELl Membes
Postal Format Adter
Active v

Tt Foornat ¥ Prav At

Artwerp
v | Limbued |

Clck to add a new 1ow, right click for futher cptions

L Saveand Create il Save Il Close J|
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Custom Tables

Custom Tables

Three extra temp-tables in the object dataset for
each business component in the application
tCustomTableO, tCustomTablel and
tCustomTable?2 with fixed number of fields (38)

The standard application code does not use
custom tables

Customization developeris responsible for providing
code to:

Load the data (typically inthe Dataload.After
hook)

Inifialize the data

Save the data (typically inthe PostSave.After
hook)

Every business component that inherits from “ Database component” has these three extra temp-
tables in the object dataset.

Thisis how you can add extra data to any object in the application in a non-intrusive way. The
custom tables are part of the named (or typed) dataset that represents the object dataset. Therefore,
the interface for the object does not change from the moment a customization developer starts
using these temp-tables to transfer more than the standard object data.
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Custom Tables 2

Custom Tables

« Three extra temp-tables:

= [ BCounty
+ E tCountiy

- Fixed list of fields: E
# - @ ICustomT ablel
~ peltushomihert [~ ] | g B & Cmonlibe2

- tcCustomCombo [0-9]

- teCustomliong [0—1 ]

- ttCustomDate [0-4]

- rilustom lntegen| -4 ]
- tdCustomDecimal [0-4]

- LcCustomiNote
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Custom Tables 3

Custom Tables

Relations between custom tables and standard

tables must be defined in the method hook
DefineCustomRelations.Before Or
DefineCustomRelations.After

You can only use fields in the custom tables on
the Ul if they are given a meaning

This is done by the User-defined field
component (Create or Modify functions)

You can put fields from the custom tables on
the Ul by using the Ul Design Mode

You can put tables on the Ul (in a grid) using
the Ul Design Mode

In the method DefinCustomRel ations.After, the customization devel oper can specify the relations
between the custom tables and the other tables. This is done by adding recordsin the table
tCustomRelation. The relation is aways based on the tc_rowid and tc_parentrowid.

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization: Supporting Tools 203

Demo Customization: Case 2 - DefineCustomRelations

Demo Customization: Case 2

DefineCustomRelations

PROCEDURE BCountry.Def ineCustomRelations.after:
create tCustomRelation.
assign tCustomRelation.tcParentTable = "tCountry™
tCustomRelation.tcChildTable = "tCustomTable(Q”
tCustomRelation.tcChildTableDescription = “ProvinceTable”
tCustomRelation.t11s0neTo0ne = false.

END PROCEDURE .

The only way to make sure that the system recognizes the custom tableisto add at | east one record
in tCustomRel ation temp-table.
Therecord fields are:

- tcParentTable: Name of the temp-table from the object dataset. Typically “t<table>".

- tcChildTable: Name of the custom table from the object dataset that you want to give a
meaning. This can be “tCustomTable0”, “tCustomTablel” or “tCustomTable2”.

- tcChildTableDescription: The logical name to use in the system when referring to the table.
For example, the Ul Design mode uses this name to select the table.

- tl1sOneToOne: The cardinality of therelation. If true, it meansthat the tableislinked 1-1 with
the parent table. In this case, the fields from the table can be used to put on aform representing
the parent table. If it isfalse, it automatically means 1-N. In this case, the user can select
individual fields as well as the whole table to drag in the Ul design mode.
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Demo Customization: Case 2
DatalLoad

PROCEDURE BCountry.DatalLoad.after:
DEFINE VARIABLE vcProvince AS CHARACTER NO-UNDO .
FOR EACH tCountry:
FILE-INFO:FILE-NAME = "c:\temp\Country" + tCountry.CountryCode +
" oExt®
NO-ERROR .
IF FILE-INFO:FILE-CREATE-DATE <> ?
THEN DO:
INPUT FROM VALUE ("ec:\temp\Country" + tCountry.CountryCods +
"otxt™) .
REPEAT :
IMPORT vcProvince.
CREATE tCustomTable0.
ASSIGHN tCustomTable0.tcCustomShort0 = veProvince
tCustomTablel.tc_parentRowid = tCountry.tec_rowid
tCustomTableO.tc_rowid = "rowid" + string(TIME) .
END.
INPUT CLOSE.
END.
END.
END PROCEDURE.

Thisexample uses aplain .txt fileto store data. The datais normally stored in a database table.
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Demo Customization: Case 2 - PostSave

Demo Customization: Case 2

PostSave

PROCEDURE BCountry.PostSave.after:
FOR EACH tCustomTable0 WHERE can-do("C,N", tCustomTableOl.tc_status),
tCountry WHERE tCountry.tc rowid = tCustomTablel.tc_parentrowid
BREAK BY tCountry.CountryCode:
IF FIRST-OF (tCountry.CountryCode)
THEN OUTPUT TO VALUE ("c:\temp\Country" + tCountry.CountryCode +
mLtxt") .
EXPORT tCustomTablel.tcCustomShorto.
IF LAST-OF (tCountry.CountryCode)
THEN OUTPUT CLOSE.
END.
END PROCEDURE.
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Demo Customization: Case 2

Compile, deploy Customization, and trim the
AppServer

« [Ul] Define a user-definedfield for custom tables

Wser-Dened Finld Browse for.. lUsa-Duhmd Field - Moddy -‘_
=0 Ations * ¥ Teols =/ F Aach | (= Prnt & Preview
Atachsment:

General |

Side Label
Ciclumn Label

3?5’

Display Length @

Mardaty
Lockup Risfererce

Stored Seanch
Fiatum Fad From Stoced
Search

swe || Cose
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Demo Customization: Case 2 - Add Grid

Demo Customization: Case 2

[UI] Use the Ul Design Mode option on the
add the grid with the custom table

;Comby Create [Customized fo_ X

2 ® GoTo =« Actions * 37 Tools = | & Atsch | 50 Print 18 Preview
Leh a2 ~
Schppeaancetione Attachmentz
SeEnabled Thae
SeTewt
ScMiewsCombxisble  Fale Ceurity Code I
Tep 195 = 'b‘
ViewStpleflard Verical
True
Widh ez
| EL Mermber i
Yl Postal Format Adler I
Actve Ji
Resettolnitial Sectings | Copy vettings. — -
BusinessFiedd_sbal
Cumerwy Code

" Drag & drop\:r———'(

For custom r“__ \ /
@es defined as 1-1,

e

{ | redwntasaton | [ copremngs i

fields are listed in
sublevel

Buiresidsbel 4 3 swemndcreate [ swe ][ o

T
e {

}

S e o A BT

Set the property “AllowAddNew” to true in the properties panel.

Also, use “columns’ from the context menu of the new grid to make the columns visible.
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Hands-on Exercise (12)

Custom Tables in a SAF Object
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Typical Customization: Case 3

Create an object form, add all fields that hold the
information of the object.
Provide validation for these fields.

Steps for implementdtion of this Customization:

* [BL] Design database tables and object model
[BL] Compile and deploy the custom code

- [UI] Define a user-defined component
U] Define user-defined fields

< [l
u

* [UI] Use the Ul design mode to build the object form

Define menu items for The aclivifies

]
]
] Define role permissions for the activities
]

DEMO

Questions? Visit community.qad.com
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Demo Customization: Case 3 - Database Model

Demo Customization: Case 3
Database Model

Table: LeaseCar

Field Name Field Labkel Data Type Flg Format
LeaseCar ID identifier integer im -, Frr, »=9
LeaseCarLicensePlate License plate character 1im x=(20)
LeaseCarType Type of Car character 2 (40)
LeaseCarsStartDate Leaze Start Date date 95,/99/99
LeaseCarEndDate Lease End Date date 95/99/99
LeaseCarCompany Lease Company Code character = (20
Flags Index Name Field Name
pu ID t+ LeaseCar TID

u Flate + LeaseCarlLicensePlate

This customization case demonstrates the maintenance of afleet of leased cars and vans and to
which employee avehicleis assigned.
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Demo Customization: Case 3 - Database Model

Demo Customization: Case 3
Database Model

Takble: LeaseCarUsage

Field Name Field Label Data Type Flg Format
LeaseCarUsage ID ldentifier integer im -, 3> ,>>9
LeaseCar ID parent integer Im: =2555>,>>9
LeaseCarUsageEmployeeCode Employee Code character #(20)
LeazeCarUsagesStartDate Uzsage Start Date date 99/99/99
LeazeCarUsageEndbate Uzage End Date date 99/99/559
Flags Index Name Field Name
pu ID + LeaseCarUsage ID

Parent + LeaseCar 1D
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Demo Customization: Case 3 - Field Mapping

[) . . .

emo Customization: Case 3

Field Mapping

Talble Field Name Takle Field Name

LeaseCar tCustomTakleD
LeaseCar ID CustomIntegerd
LeaseCarlicensePlate CustomShortl
LeaseCarType CustomLongd
LeaseCarStartDate CustombDatel
LeaseCarEndDate CustomDatel
LeaseCarCompany CustomShortl

LeaseCarUsage tCustonTaklel
LeageCar ID CustomInteger0
LeazeCarUszage ID CustomIntegerl
LeaseCarUsageBEnployeeCode CustomShort0
LeazeCarUsageStartDate CustomDatel
LeaseCarUsageEndDate CustomDatel
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Custom Components

Custom Components

« One ancestfor class bCustom
* tCustomTable(, tCustomTablel and
tCustomTable?2 with fixed number of fields (38)
« Customization developeris responsible for providing
code to:
- Load the data (typically inthe Dataload.After
hook)

- Initialize the data (typically the
InitialvValues.After hook)

- Validate the data (typically the
ValidateComponent.After hook)

- Save the data (typically inthe DataSave.After
hook)

Every custom business component is inherited from component “bcustom”. Every custom
component has access to three custom tables only.
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Custom Components

Custom Components

Create a custom component:

Always start from the template
template/bcustom.p

+ File name for the custom component is
bocustom[xyz] P

All in lower case. UNIX file names are case-
sensitive

Copy the bcustom.p template into your source code folder and rename it as required.
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Demo Customization: Case 3 - Define User-Defined Component

Demo Customization: Case 3

Define a User-Defined Component

J User-Defined Components -b_ % !

# GoTo ™ Actions = 3 Tools *| & Attach | .&, Print -+ Preview
User-Defined Component Code # UserDefined Component Label ¢ Create 4 Modify ¢ View ¢ Delete Maintain ]
[y leasecar Lease Car v v | v | |

Save | l Close

Fill in code + label and select the activities Create / Maodify / Delete/ View.
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Demo Customization: Case 3 - Define User-Defined Fields

Demo Customization: Case 3
Define User-Defined Fields

| User-Defined Field Creats X

» v Actions ¥ Tools v & Attach | = Print o Preview
Attackments ®
Description Lease Company
General (e )
Side Labe| Leaze Company ®
Colurnn Label Leass Company &
#20)
Display Length x|
a
Mandatory v
Lockup Stored Search -
Lockup Reletence fEBusnessRelation SelectBusnessRelation
Stored Search FACTORYDEFALLT
Fetum Field (BusinestRelation BusinessRelstionCods -

Define a user-defined field definition for these fields;

tCustomT able0.CustomShort0 (L easeCarL icensePlate)
tCustomTable0.CustomL ongO (L easeCarType)
tCustomTable0.CustomDate0 (L easeCarStartDate)
tCustomTable0.CustomDatel (L easeCarEndDate)
tCustomTable0.CustomShort1 (L easeCarCompany)
tCustomTablel.CustomShort0 (L easeCarUsageEmployeeCode)
tCustomTablel.CustomDate0 (L easeCarUsageStartDate)

tCustomTablel.CustomDatel (L easeCarUsageEndDate)
- All fields are mandatory.
« Select lookup BBusinessRel ation.SelectBusinessRel ation for field “Lease Company”.
» Select lookup BEmployee.SelectEmployee for field “ Employee Code”.
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Demo Customization: Case 3 - Define Menu ltems

Demo Customization: Case 3
Define menu items

[
iMenu System Maintenance %

M GoTo ~ Actions »| | Copy “_;‘,. Print 1+ Preview
Language ID:US
Language ID: us englsh [L15])
Merur 3004 Lease Cais

Selection. 1

Labet: -I;ease Can Create
Mame: -

Exec Procedwe: umcchfboustomleasecar] Create

Deiete | Back ]| Next

Define these menu items:

Nr Label Procedure
304 LeaseCars 304
30.4.1 Lease Car Create urn:cbf:bcustom[leasecar].Create

30.4.2 Lease Car Modify urn:cbf:bcustom[leasecar].Modify
30.4.3 Lease Car Delete urn:cbf:bcustom[leasecar].Delete

3044 LeaseCar View urn:cbf:bcustom[leasecar].View

Questions? Visit community.qad.com M QAD
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Demo Customization: Case 3
Define role permissions

|Role Browse for Permissions |Rule Permissions Maintain |

# GoTo* © Acions * & Tools =| & Atach | 0 Print v Preview
Altachments

[Supsten
Supatlser Fde

=} v [Secured tems on menu |
- vl Customes Management
+- i Supply Chan
# o Mamdachsng
= i Fnancisls
+ i Genesal Ledger (25)
% 'y Mubiple Cumency (25
i I Accounts Recenvable (27)
+ [l Accounts Papable (28]
+ v TaxManagement (29)
=i (¢ Cost Management (30
! Cost Set Maintenance [30.1] [Domain]
v Cost Set Browse [30.2) [Domain]
v Cost Set Copy to Cost Set (30.3) [Domain]
Leass Cars (30.4)
Leass Car Create (30.4.7] [Entity]

Lk

Lease Car Modily (30.4.2] [Enity]

Leace Car Delete [20.4 [Entity]

Leass Car View [30.4.4] [Ertity]
! Item Cost Set Browse (30.6] [Doman] (=

Edit permissions for role “ SuperUser” and select the “Lease Cars’ box.
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Demo Customization: Case 3 - Ul Design Mode

Demo Customization: Case 3
Ul Design Mode

i Lease Car- Create X

L] * | Aclions = 35 Tools =) 09 Print A Preview
Attachments il

The form is completely empty the first time you run the object form.
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Demo Customization: Case 3
Ul Design Mode

'l?ﬁddki! : = S| CMEA-DE ERt. o GNS EMEA (2~ OAD Enterprise Applications

[Lease Stat Date) sc_tCustomT ablel) #CustomDatel

- |lsses *|Lease Car- Cieate [Customize_ X

BackColor ] Transpasent &
] = # Tools ~| () Print 1z Preview
Height 24 imieits
Left 536
SchppearanceName
ScEnabled True |m,m W l
Sclritiah/shes
B ScLabelSize 102, 24 1 Type of Car s
ScLabelTest Lease Start Date
ScReadOnly Falee 1
Ten 19 1
|| BackColx |LM”W y I
Resettolntiaisettings | [ Copysetings |
BusinessFiskdLsbel [
Lease End Date
Lease Start Diate

Lease Can Usage

In the Field List box, the BusinessFieldsL abel tab shows two entries:
» Lease Car
 Lease Car Usage

Expand the first tab (Lease Car), then drag and drop all fields under this tab to the maintenance
form.

Drag and drop the entire second tab (Lease Car Usage) on to the maintenance form.
This creates a grid control. Right-click on the grid control and select “ Columns”.

Select all columns available on the grid.
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Demo Customization: Case 3 - Ul Desigh Mode

t | Height 150
[} Left 50
t | ScAppearanceName
t ScEnabled True
L Scle ]
| AllowAddNew
I
i
| Reset 1 [ Co 1
BusinessFieldLabel 4

Demo Customization: Case 3
Ul Design Mode

|mm.

| [Lesse stapate

Type of Car

ey

[Lese EndDas

| Leaze Company

Employes

# Usage StatDate 1 Usage EndDate 4

By default, you cannot insert new linesin your grid.

Do not forget to set the “AllowAddNew” property of your grid to “True”.

Select “Design Mode” again to end the design. Make sure to select all of the activities and to save
your customization on the “general” level.
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Hands-on Exercise (13)

Additional Validation on Lease Car
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Report Customization

Report Customization
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Report Framework for Financials Reports

Report Framework for Financials Reports

Three main parts:

- Business Reporting Component: Populates
the selection criteria fields and runs the
queries to create the dataset

- Ul: Displays the selection criteria, interacts
with the Business Reporting Component,
and runs CR or QRF 1o process the report
layout

+ Crystal Reporis: A reporting application from
a company called Business Objects,
or QAD Reporting Framework,
both used to design the report layout, and
display the report at runtime
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Report Framework for Financials Reports

Report Framework for Financials Reports

Development work for reports:
+ Creating the Business Component
» Sefting up any required translations

« Creating the QREF file or Crystal Reports file
(.rpt)
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Report Framework for Financials Reports

Report Framework for Financials Reports

Report business component development

Inheritance from abstract foundation component
Report Component

/= class BGLReport - Windows Internet Explorer El@'g|
G_h. 5. = - = —— v.. T [ o

fle Edt Wew Favorkes Took e

& [G2]- | g nethod Acetspmaictiogn. . | B ckss BGLRspent N Bow B v e s Ghigsse ”

flQAD Enterprise Financials Documentation

project QadFinancials > class BGLReport
report class

inherited from Report Component

version 67.13

ngss Area General Ledger
magter ¢

Description
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Report Framework for Financials Reports

Report Framework for Financials Reports

Report business component development
« A report component typically hosts logic for
multiple reports. For each report:
- Areport execution method is developed
- An activity is defined
- Areport dataset is defined
« All of the above reflect the report name in
their name
- The method name is the report name.
For example, bglreport.balancebycurrency

- The activity name is the report name.
For example, bglreport.balancebycurrency

- The report dataset is “dcr” + the report name.
For example, dcrbalancebycurrency

Questions? Visit community.qad.com M QAD
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A report execution method

/= method BalanceByCurrency - Windows Internet Explorer

00 - & : T SICED

Fie Edt View Favodkes Took Hep
b I Y B p— -]

nQAD Enterprise Financials Documentation

project QadFinancials > class BGLReport > method BalanceByCurrency
report procedure

Description

Report method with
BalanceByCurrency ;
fixed set of parameters

Parameters

icLanguageCode mput character

(Filter mput temp-table
derBalanceByCurrency output dataset
oifetumnStatus output

’,«a_\&‘d‘_/’“\m‘-"“‘-’\«n\

nkeger Feetum status of the method.

e /
B ea . et e AT e e e s aadinat, oA
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An activity

/= class BGLReport - Windows Internet Explorer = 1O][X]
Go- & = ¥ [%] e
e Edt Vew Fgoctes Jods Help

W (5| | Enebed & x| Bi- B @ e Qe T

nQA D  Enterprise Financials Documentation

project QadFinancials > class BGLReport
report class

inherited from Beport Component

wersion 67.13

__Tyswa@sﬁmﬂl&ﬁ"‘-—‘—‘\, A g

N A-/AwA-\ g -‘M"“—“‘--.AA\_‘.)“\- /

reports

o AccBalanceTOT
Account Balance of Totals
s AccTransTournal
s AudiogReport
Anditl port
s EalanceByCurmency
anceEy! ncy
» BalanceSheetReport
» CBGLEgport
Cash & Bank GL Report
» CEPaymentloumal
B T T T e WO

N
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Report business component development.
Implementation of methods:

* GetBusinessFields

SetDataltemsBasedonFilterTT
« Report execution method

M QAD Questions? Visit community.gad.com


http://community.qad.com

Non-intrusive Customization: Supporting Tools 231

Report Framework for Financials Reports

Report Framework for Financials Reports

GetBuslinessFields

Recordsin tBusinessFields adre created for dll
possible filter fields of reports

Description
Thas enethod is wsed to st Bhers for repents enthe UL

e Unigue name within
wchieference mp  character - <chassname™ for recemving busmess field informagion of a busmess cf
e e b it TH@ report component
BusmerFields  oupa terp-table
oy " T
[ S v e )
12 can-do ["GLA Sheet, TrialBalance, GLHEistory, HistozyRepor ELU
then do:
create tBusinessFields.
assign tBusinessFields.tcSidelabel = §T-52'Check If Hiastory Is

tBuzinessFields.tcFclescription =
tBuzinsssFields . toFeFie ldiame = "ChackHiscory™:U
tBusinessFields.tocbataType =nuy

tBusinessFields.ctcControlType = "Bool™:U
tBusinessFields.tclnitialValue = "true™:0
tBusinessFields.tcDisplayFormar = " L
tBusinessFields.tcFoFieldTy = "FT:T.

Type always "F"

end. J
LT NPT Y ey U NRTRy S VS N P N N RRRRTY L VPR ¥

The developer does not have to create records with tcFcFieldType = “B” (describing the report
resultset).
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SetDataltemsBasedOnFilterTT

Read the records from the tgi'ilter andfill in the
correct data items (variables)

project QadFinancials > class BGLReport > method SetDataltemsBasedOnFilterTT

Description
AT et A g, MR AU s ATy SR B B B o A DD B I BN e BRI 3, I P B A MR Py AN ST oy St PNy PSS, i

for each tFilter: “
case tFilter.tcBusinessFieldName:
when "SortBy™:U
chen do:
if tFilter.tcParameterValue = "Posting Date":U
then assign veSortByFilter = "' no-error.

if tFilter.tcParameterValue = "Sequence Number":U
then assign vcSortByFilter = "Z" no-error.
end,

when ™ -
then assign viFromiccYearFilter = int(tFilter.tcParameterValue) no-error.

when "AiccPeriod®:U
:r:n 33312 viFromiccPeriodFilcer = 1nt.{c.nll:e(,qtcparanet.:\l'nue) nn-'e\::nl:.
Y LY W AN S o sl R0 Bt el o IS o Ao annm AANAS, s i
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Report execution method

Called when the report is executed from the
Ul or from the report service (in batch)

« Language passed at runtime (using the
report options)

project QadFinancials > class BGLReport > method BalanceByCurrency
report procedure
Deseription i
S Reportmethod with
fixed set of parameters
Parame! ters
~
wLanguageCode nput character
(Filter i temp-tabl
derBalanceByCurency outps dataset
otRetumStatis output mbeger J Feturn status of the method

Pt o Aaas P S,
byt - tat™ .
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Report execution method

Typically is code that calls one or more queries and
based on that data populates the report dataset

S P e - v =5 A | kel ”
for each ttdelectedPeriod b ue 5 cd
by ttSelectedPeriod.tiCompany ID by

<0-2 run BalanceByCWATERCYME (all) (Read) (NoCache)

P urrentCompany_ID, (CompanyId)
input velayerCandoFilter, (LayerCode]

input veDivisionFilter, (DivisionCode)

input veFromGLFilter, (FromGLCode)

input veToGLFilter, (ToGLCode)

input viGLIskcriveFilter, (GLIshctive)

input viGLIsBalancehccountFilrer, (GLIsBalancehiccount)

input veCurrencyCandoFilter, 1Cur:en7ycode) : Create record In re port
input ttSelectedPeriod.ciPeriod ID, (Period ID
dataset

dod.tiP

cutput dataset tgBalanceByCurrencyMR) in BGLRepor

for each tgbal
ate tBalanceByCurrency.

buffer-copy tgbalanceByCurrencyMe'®o tBalanceByCurrency.
\?Eltwn ~reCEmpanyCode = vedLCurrentCompany.

end.

end, /* for each ceSelegoegPeriod */ e SN N ey Sy
S IV VR rnrﬁ S, MM-P ey

"o,
,"A-.._"-.Pw b o b o
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Languages and Translations

BReportTranslation component

* This componentis used to maintain the labels and translations
on specific reports

« Menuitems:

® gms: OMSUS QMS US - Demao [USD] > US-WEST US-WE

‘Workspace Window Help

Tools

Menu Seach
= | Spstem Admninisiiation -
= "% System Administration
3o Activities on the menu
+13 System Secusity Menu

= "% System Interface Menu
# y Language Mantenance
% Language Detal Mantsnance
= |"* Repaoit Trarslstion Mantenance
% Report Tranclation Create 3
%
% FAeport Translation View
T Report Translalion Delete
% () Merns System Menu
2 Message Meru
5 (= Biowse Menu
% User Function Browsa

i,

Questions? Visit community.qad.com M QAD
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Languages and Translations
Report tfranslation screen:

Code, referenced —_—
from within the CR =
Longaxge 4 Tisnalation 4+
i T ]
Report design . e .
& Perioda (G
=3 GL Penod.
da GL Panod
du GB-perode
1 GL Pancd
(] Période CG
o FIBU-Perede
(M GL Parod 5
Report Translation Code EELar f L
Busiess Component General Ledger Tiansachons /
Fieport Name Trisl Balance by Cunency

QAD Standard v
Test GL Peiiod ®

Report name reference
Ifempty available for all reports
in the component
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Languages and Translations
TReportStrings

« Conftains the official fixed text labels over all
reports in the application (for example “filter”,
“date”, “total’, “user”, and so on)

« The strings are all in source code (ho
maintenance from the application screen,
only via non-intrusive customization)

Questions? Visit community.qad.com M QAD
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[

way as the spe

Report Framework for Financials Reports

Languages and Translations

TReportStrings.MainBlock method contains the
code

« Translationis fixed and comes with the QAD application
installation

» Strings are referenced from Crystal reports in a similar

cific report labels

‘Crenvereyob TSt TRgE .

asaign tReportStrings.tedtringTexe =
tReportSrrings. reSreinglode =

create tReportScrings.

masign tReportdtrings.teStoingText =
tReportStrings.teSteingtode =

create TRepOELSTEingS.

azsign tReportStrings.teStringText = HT-
tReportStrings. teitringlode =

create tReportStrings.

asaign tReport3trings.teStringText =
tReportStrings. reSteinglode =

create tReportStrings.

masign tReportStrings.teltringText =

tReportStrings. teSte ingCode

create TReportStrings.
gt

i . |
RTINS s AT L OO RIS et e s A

HT-3'Date’ :10(358) t-34
™0-DATE":U.

HT-9'DB' :2 (359}t~
"0-DB":U.

T-S'End of Report':20(360)c-S§
0=ECR": 1.

WT-6'Filter Values for this Report':100(361)T-6#
"0-FILTER":U.

H#T-7'No Data’:20[362)t-7#
= "g-wDeeU.

MQAD
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For all of the strings definedin TReportStrings
component, do the following:

|. System Synchronize (36.24.3.2) for Report Strings
2. Log out from the application and log in again

Systern Synchronize X

4 GoTo ~ -~ Actions * 3 Tools 'i (%) Print .+ Preview
Topic Mame ¢ Selected ¢ Update Information 4
Languages O

Areas, Classes, a
Drefault Activities
Shared Set Types
Stored Searches

[rasmaons
Setting Configurati (]

Questions? Visit community.qad.com
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Report execution, report activities

Crystal Reports

PN qadui: 10USA USA Division [USD] > 10USACO USA DIVISION (3) - QAD Enterprise Appli
File Edit Tools Workspace Window Help

= |
& Applications ~ |GAD_BGLRepart_Balancet
tnal bala " b
Actions ~ ¢ Setup -
tial Balance by Cuttency Report
=" Search [Report Translation Code
FRepait Name - e

.Genaral | Program

Domain, USA Division (USD)
Program:

rqad-reportcl: 040 _BGLReport_BalanceByCunency
UI Template:

Desktop Version:

Version: QAD E ise Applications 20131 - Enterprise Edition as

P qadui: 10USA USA Division [USD] > 10USACO USA DIVISION (3) - GAD Enterprit
File Edit Tools Workspace Window Help

@ Applications = QAD_BGLReport_Ba
h and Bark X
Los Actions = & Set
ash and Bank GL Report — =
Fe st Jounal Search [Report Translati
[3 Cash and Bank Receipt Joumal Freport Name
[ Cash and Bank'GL Repart Properties =l [
. R - r
General ||

L

Dornain®, USA Division [USD)

Program: tyricbé BGLReport CEGLReport
UI Template:
Desktop Version:

Version: QAD Entedgise Applications 2013

Report activity on the menu.
Standard QRF URN:
‘urn:qad-report.c 1:.<report_name>'

Report activity on the menu.
Standard Financials URN:
“urn:cbf:<component>.activity"

MQAD
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|nnn,sc.|.ﬁenon,e.|ancem. x
Fiter| | Viewer |

Sasnch Condibions

Amcurts n S - -
Balarce/PLL |
Gy AL
Erty - - [1ousaco pouse) - [5]
GL Accourd F, [
GLCaVex - - = -
GL Perod - =]
Oriy Accounts wha._~ I
Subioishs - -[=]

Reporting Framework

Questions? Visit community.qad.com

| NewFiter v Open+ bd Tue 2] Swes 0 Dilete | g Setngr - Luawt + b Run

L I T S

=

Generic Ul report execution interface

| Gath and Bank 6L Rieport %|

O Tools v (< Print . Preview  Vadant -

Fiepat Vasiarts
Filtey
Ertty
JOCORPCONS [10USA)

TICANCD (11CAN]
VINACONS (11CAN]
TIMERLD (12ME)

Inchude Sub-Account
No

Cost Conten

Abeenate Aexount

o Gl Account + | Posting Dale
- 102923
AT
SubAccount Iruchids Cost Centes
Ha
. Cumency © Pk wih Labels
No
C0A Cross Retarence + Inckide Promct

Crystal Reports

Server Ouiput Processrg

LR | | B ||

Report Framework for Financials Reports

@

Clase.

MNQAD
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Generic Ul report execution interface CR

Use Tools->Report options... 1o pass settings for
the report execution

ol Aceount Balance of Totals - Repoet Options ps e |
Language Code m L
Date Foomal medy.
Date Separsh !
Decenal Port
TC Nusmber of Decinsls 2
Fater Pt Mode Fites Viaues on first page .
Pus st Alternate RPT file name
[re— hadrn
M Body r,,-f”‘f’—
AepodFie
End Uizt Fieid t  EndUse Fisld Descrghion Retiultzet Fieid L]
Er | |
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Generic Ul report execution interface QRF
Use Manager option to select a default layout

e

@ Goto - Actions = | New '« Open (@ Close bl Swve ] Sveds 3% Delete % Manager | b Preview 3 Validotion

Cut Copy Paste | « Unda . Redo | Eii Show Grid | @ GridSetting ¢ Bneh T, BringToFront ", SendToBack .
Repors |Data | Contioks] "| R 3 3 T
-1 | Balance By Currency [tqBalanceByCunrency) | fepc:llHe;uls
- SubTotal: IgBalanceByCurency) nMam;ge'r = 'E|
32 Delete (
Hame " Description Template |5 Default

GAD_BGLReport_BalanceByCu. Tnsl Balance by Curency Repoit OAD_Financiaks_Templ. ]

QAD_BGLReport_BalanceByCu. Tiial Balance by Currency Report for Ex, ]

bt
| RepotTite
|"§ Sort Categorized | 2| Sort Alphabetical i
Appearance -
s CenterMiddle Alternate RPT file name
BackColer [ Tiansparent
» Font Avial, 20pt, Reg [ O T Concel |
FareColot Il Black ol

Questions? Visit community.qad.com
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Generic Ul report execution interface

+ Settings can be saved as variants.
(Variant->Save as...)

Saved data: Report options and filter field settings

System comes with factory default variant for each
re p O rT | & Account Balance of Totals - Save Variant As

Hame FACTORYDEFALLT

Description LASTUSED jacdel

Lewvel Syatem

M QAD Questions? Visit community.gad.com
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Deployment

Reports (RPT files) deployed on server

crreports folder
Client tfransfers reports when necessary (new or
changedreport)

You can run reports in real-time mode or
batch

- This is specified in the generic interface for
starfing a report

Reports can also be scheduled

Locate the following folder on the server in the training environment:
“/dr01/gad2009/gms/fin/crreports”.

Reports are named “ <Report Component s> . <ReportName> . rpt”.

Place customized reports in a different folder. Thisfolder is specified in the server . xm1 filg,
under the “<customreports>" tag. In the training environment, it is set to
$ENVROOT/customreports. Define $ENVROOT in this server . xml file.

The client transfers the RPT files only when they are to be executed. These files are cached in a
client-side folder (plugins\gad.plugin.Financials\Reports).

Questions? Visit community.qad.com M QAD
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Report execution flow (high-level)

Crystal Business
Ul Reports Logic

Start report

GetVariantinfo
GetBusinessFelds

Specify filter
And settings :

FrocessReportLogic Execute queties
Fillim report
Check validity cdataset
RPT file

Execute report
Pass report dataset

And RPT filename Process report
Show result on

Screen

See “ Customization of Component-Based QAD Applications — Architecture” for more details on
the Business Logic flows for starting and executing reports.
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Customize the backend BL

Use the hormal NI customization in 4GL to do one of
the following:

Implement
<ReportComponent>.GetTableCustomFields
After ()

This 1s done if user-defined fields of related
components must be available for selection on the
report

Implement
<ReportComponent>.ProcessReportLogicAfter ()
Oor <ReportComponent>.<NameOfReport>.After ()

Do this if you must implement Customization hard-
coded assignments of user-defined fields

There are two approaches for customizing the report backend. One approach isto write code to
expose one or more UDFs of one or more business components to the report so that they are
available for selection when the report is executed. The other approach is to write code that
automatically fillsin UDFs in the report result set with “calculated” values, which might be fields
from other tables.

The user-defined fields for the report are selected in the report options form when the report is
executed.

Questions? Visit community.qad.com M QAD
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Reporits Customization
User-defined fields (Custom Fields)

+ The custom fields are just used as normal data fields
inreports

« OnBL side, ensure the correct values are assigned
for custom fields

T4v | Fedeorer
™ B 2,98 X
o =] tgCDocumentReport Cheg
Reporting Framework = tc_Rowd
= teSortByField
Foaa] 0o [coil] _ = cusont
- . T = teCustom?
W] teCustomCombo? (teCustomCombo?) &= teCustomComba Crys -I-Gl
W/ teCustomCombe3 (teCustomCombo3) &= teCustomCombo 1
[} teCustomCombod (teCustomCombod) = beCustomCombo? Repor'l‘s
(W teCustomComboS (teCustomCombo’) = teCustomCombo3
[} teCustomCornbob {teCustomCombog) = teCustornCombod
[} teCustomComboT (teCustomComboT) = teCustornComboS
[} teCustomCormbod (teCustomCombog) = teCustomCombos
[J] teCustomCombad (teCustomCombal) = teCustomCombo?
] ttCustomDated (#CustamDatet) = teCustomCombos
[H ttCustomDatel (CustomDate 1) = teCustomCombod
Ly = tCustomDated
= {iCustomDatel
= tCustomDate2

M QAD Questions? Visit community.gad.com
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Reporits Customization

Debugging
« Qutput the report data to XML
+ Add the following sentence into the file

“.\Client\container‘\homeserver.config":

<add key="UIDebugEnabling" wvalue="on" />

Log in to the application and run any report.
Thefile lastreport .xml containing the report
data generated under the directory where you
start the application

« CT Log

Questions? Visit community.qad.com
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Hands-on Exercise (14 + 15 + 16)

Hands-on Exercise (14 + 15 + 14)

Customer Aging Analysis Report

M QAD Questions? Visit community.gad.com
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Integrating with Financials Backend

« You can do integration:

- Through QXtend
Currently only available for DataSync

- Using public APl methods
« Purpose of this tfraining

Following this training, you will be able to
write an integration to Enterprise Financials
in Progress 4GL using 4GL proxies provided
by QAD

Refer to the QXtend training for information on how to set up and configure data sync for
Financials data using QXtend.

M QAD Questions? Visit community.gad.com


http://community.qad.com

Integration with Enterprise Financials: Backend 253
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Cadlling the API

Ways to call a component API:
Using the 4GL proxy layer
Using direct API calls to the AppServer

.NET Client Fin AppServer

| |
0 I |
“ : |
> |
o
5
g
I Business
4GlSi,en,|//,// =2 Component
(B
5 /
=
3
>
<

M QAD

Refer to Calling APl Documentation for more detailed information and sample code.
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Cadlling the API
Available APl methods:

+ Use HTML documentation

« Look for APl queries and methods on the main
page of abusiness component

7 clovs B - Windarws etarnet Explorer

vam
go- & '

narciss hem #

| e P-
Fls Edt Vew Fawortes Toos Mep

WoR | Dot cater B cisbi * | 8 iannglstonisation. f- 6 e Qo "

APl queries

» GlAnalysisinfoByGLCode ‘\
» GLByGLType Gl SystemType
» GLEyPaySel

+ GLBySharedSut

» GLForBCBalance

Available methods and
queries forBGL {GL accounts)
onthe APl layer

L iy b0
“‘Lgmdrﬂﬁl}_‘ /_\‘,_‘4 ‘”""\_,_‘,\ ,ﬁm,d'*""'fmq W Pt
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Documentation of APl methods

The documentation shows the parameters used
internally. For APl calls, more parameters are
necessary

For the proxy implementation:

define input parameter ic_CompanyCode as character
<parameters from documentation:>

define output parameter dataset for tFcMessages

define output parameter oiReturnZtatus as integer no-undo

For the direct APl implementation:

define input parameter icApilogin as character

define input parameter icApiPassword as character

define input parameter icApiExtra as character

define input parameter iiApiSessionld as integer
<parameters from documentation:>

define output parameter dataset for tFcMessages

define output parameter oiReturnStatus as integer no-undo

Questions? Visit community.qad.com M QAD
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Using 4GL proxy layer — Set up

PROPATH

Configure connectionin chserver.xml in the client

<?xml version="1.0" encoding="UTF-8" 7>

onfiguration of th

€l-- This file contains the

»si:noNamespaceSchemalocation="serverConfiguration.xsd">

- <appServerConnectionz
- <appService name="dev">

</appService>
<DebugLevel />
</appServerConnection>
</serverConfiguration>

the business layer of the application -—>

- «serverConfiguration xmins: ksi="http://www.w3.0rg/2001/XMLSchema-instance"

<l-- sessionInfoGetterProcedure can be used to override the default value of env.p ==k
<sessionInfoGetterProcedure>env. p</sessioninfoGetterProcedure>
gl d n for time being b
—4
to be specified ==l

<appServiceURL>appserver://qgaddemo:5162/qadfinlive</appServicelJRL>

MQAD
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Cadlling the API

« Implement the

Using 4GL proxy layer — Set up

infogetter procedure

By defaultcalled env.pin the clientPROPATH

define cutput parameter
define cutput parameter
define cutput parameter
define output parameter

ocPassword = ""

ASSIGHN ccUserlogin = "mig"

ccCompany = "US-EAST".

ocGlobalSessionld as character NC-UNDO INIT ""
ocUserlogin as character no-undo.

ocPassword as character no-undeo.

ocCompany as character no-undo.

subfolder

- For the client session make sure the

PROPATH points to the directory or
procedure library containing the prozy

In the training environment, the PrRoPATH should point to“ /dr01/gadapps/gea/fin

/proxysrc”.

Questions? Visit community.qad.com
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Using 4GL proxy layer — Implementation
+ Include the correct definitions

I{ proxy/bgldef.i } i

« Prepare input data

CREATE tFilter.

RESSICH tFilter tcBusinessFieldWName = "tgl. CLCode"
tFilter.tcDatalype = "c"
tFilter.tcOperator = "matches™
tFilter.tcParaneterValue = "14".

« Start proxy persistently

| run proxy/bgl.p persistent set vhProxyComponent. l

M QAD Questions? Visit community.gad.com
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Using 4GL proxy layer — Implementation
* Run the APl method

v el Ve " ey
run SelectGl 'in vhProxyComponent ("7, /* Lo
A",

o, / imum rows ko count */
DATASET tFilter,
CUTPUT viCount,

CUTPUT vlEoq,

OUTFUT DATASET tgSelectCl,
OUTPUT DATASET tFcMessages,
COTPUT viReturn) .

| dalecs procodiza pMrgxiCompanedtha®bethudtnfa,, | . o e La.tn 4
. S'I'Op per5|sTenT proxy

Idele:e P re vhProxy - b

» Error handling

IF viReturn <> 0
THEN FOR EZACH tFcMessages:
MESSAGE tFcM -teF
WVIEW-AS ALERT-BOX INFO BUTIONS OF.

END.

A s o PP I Il PN D o e B e ANI BN oy s W Aot o, e A
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Alternative — Use the predefined includes

{ proxy/bgl/selectgldef.i }
{ proxy/bgl/selectglrun.i }

(These do not include error handling)
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Specific for APl queries

APl queries get the filter conditions in a
generic way, using the tFilter table in the
tFilter dataset

tFilter dataset as input can be used to
pass conditions to the query execution

tcBusinessFieldame character |Name of the business field (as returned by GetBusinessFields(<query=).
One-letter indication of data type (c,d,t,i| (resp. character, decimal, date,

tcDataType character |integer or logical))

tcOperator character |Operator ("=", "matches", "begins", "=", "==", "<=" "<" "range")

fcParameterValue character |ParameterValue

For example:

create tFilter.

assign tFilter.tcBusinessFieldName = "iiCompany| D"
tFilter.tcDataType = "i"
tFilter.tcOperator = "="
tFilter.tcParameterValue = STRING(9144).

create tFilter.

assign tFilter.tcBusinessFieldName = "icGL Code"
tFilter.tcDataType="c"
tFilter.tcOperator = "="
tFilter.tcParameterValue = "2200".

create tFilter.

assign tFilter.tcBusinessFieldName = "icDomainCode"
tFilter.tcDataType="c"
tFilter.tcOperator = "="
tFilter.tcParameterValue = "domainl".
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Specific for APl queries

APl queries have the same additional
parameters for straight APl and Proxy

calls
Other standard parameters:

Input icRange

Input icRowid

Input iiRcowNumber

Input iiNumberOfRows

Input icScrtColumns

Tnput il1CountOnly

Input ilForwardRead

Input iiMaximumRowsToCount
Input dataset tFilter
Output viCount

Output v1Eoqg

Output dataset tCg<queryName:>
Output olReturnStatus

With:

icRange: Therangeto read: “A” (all), “F" (first) or “L” (last).

icRowid: Start reading with thisrowid (reposition first before start reading) (if =" then start at
beginning).

iiRowNumber: The number of the row to start reading (if = O then start at beginning).
iiNumberOfRows:. The number of rowsto read (if = O then al isread).

icSortColumns; Comma-separated list of fields on which the result list needs sorting.

ilCountOnly: Default false. If true, only count, so the result dataset is not filled in, and only the
viCount is returned.

ilForwardRead (default true): Read forward through the query

iiMaximumRowsToCount: Stop counting after number of rows (if = 0, NO COUNTING
occurs).

Dataset tFilter: The condition for the query (see HTML documentation for the specific query).
viCount: The number of records counted.

vlEoq: End of query reached. Thisistrueif the last record matching the conditions was read
from the database.

Tg<QueryName>: The result dataset.
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For example:

run SelectGl in vhProxyComponent ('', /* Company code */
'A', /* range */
"', /* start from rowid */
0, /* start from row number */
50, /* number of rows to retrieve */
"', /* sort columns */
FALSE, /* only counting */
TRUE, /* forward read */
0, /* maximum rows to count */
DATASET tFilter,
OUTPUT viCount,
OUTPUT vl1Eoqg,
OUTPUT DATASET tqgSelectGl,
OUTPUT DATASET tFcMessages,
OUTPUT viReturn) .

Questions? Visit community.gad.com N QAD


http://community.qad.com

264  Training Guide — Enterprise Edition Customization

Calling the API

Cadlling the API

Use the HTML documentation to find the
right API method. Some guidelines:

For data retrieval: APl Queries

Forupdates: APIMaintainByDataset and
APIMaintainByDatasetWithOutput

Example: Dump & Load Ul customizations

Use the HTML documentation for the classes to find the right method or query.

ApiMaintainByDataset istypically used for updates. This method has the object dataset as an input
parameter. It generically creates datathat is not found in the database, and updates the data it finds
(using the alternate key: the object dataset is not expected to have ID fieldsfilled in). It does not
delete data.

The ApiMaintainByDatasetWithOutput method is the same method that is used for QXtend
inbound integration, and the XML daemon. This method works only if the component has the
Datal_oadByInput method implemented. This can be checked in the HTML documentation by
looking at the code.

See the Solutions document for a description of what to do as preparation for APl cals
(cbserver.xml and env.p files).
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Typical implementation of a call fo create an
object

{ PROXY/bcountrydef.i } ]
run proxy/boountry.p persistent set vhProxyComponent.

CREATE tCountry.

ASSIGN cCountry.CountryCode = "QZI"
tlountry. CountryDescription = "Test country for Q2I" @
tCountry.te_rowid = "777%.

CREATE tCountryVatFormar.

ASSICN tCountryVatFormat CountryVatFormat = “QZI Der 1"
tCountryVatFormat.toc_parentrowid = "777"
tCountryVatFormat.to_rowid = "778".

Y WY N N gy v Ty ¥ T NNy T TN

Pun apiMainvai WichOutput IN vhProxyComponent

(INPUT "", /% company coda */
INPUT “sawva", /* actiom */

INPUT DATASET BCountry BY-REFERENCE,
OUTPUT ocPrimaryRey,

OUTPUT ocRowid,

OUTPUT ciDraftInstance,
OUTPUT ocPrimaryReyName,
OUTPUT dataser-handle who,
OUTPUT dataset cFcMessages,
i OUTPUT wviReturn).
T PP

INPUT TRUE, /* return dataset */
INPUT TRUE, /* pactial update */
INPUT "*, /* icPartiallUpdatelxceptionList */ a 4

L IOl M B bt A

This example uses the api M aintainByDatasetWithOutput method to create a Country object on the
Financials business layer.

Do the following on the client caller to implement this:
1. Include the definitions for everything required on the client side proxy call.
2. Run the proxy method persistently.

3. Create the records that hold the information of the country object that needs to be created.
Remark the tc_rowid and tc_parentrowid. These fields must be filled in because thisis how the
backend knows what information bel ongs together. In this simple sample, we are creating only one
object. Of coursg, it is possible to create a whole set of objectsin one call.

4. Run the ApiMaintainByDatasetWithOutput method.
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Typical implementation of a call fo create an
object

e il 'z e - " e v ¥ v Yy . v

.

DATASET tFemessages:WRITE-XML{"file" 5
"C:\develop\workiIntegration) foundationtAPI\Output\vhEx
true,
.
FALSE,
HO) .

IF VALID-HANDLE {vh0) THIN
vhi: WRITE-XHL{ " file”,"C:\develop\work) Int egration) foundationiapilDutpurivhi. x 6

A A, M | A DN it PV Y

5. Use the information in tFcM essages to |ook for any exception messages coming back from the
businesslogic.

6. Use the output dataset to look for the exact data that was written to the database for the new
object.
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Specific information about the
apiMaintainByDataset and
apiMaintainByDatasetWithOutput

These methods are generically available for alll
business components responsible for access fo one
or more database tables

BUT, these only work when DatalLoadByInputis implemented
on the component

Biggest differences:

apiMaintainByDataset expects the full dataset
as input (data and structure). This is not the case
forapiMaintainByDatasetWithOQutput
apiMaintainByDataset does not return the
object created by the cdll

apiMaintainByDataset:
 Expects an input dataset that exactly matches the structure of the object dataset.

Automatically detectsif the object needs to be created or modified based on the alternate key
values.

 Expectsthe full object data. Automatically deletes child records that exist in the database, but
do not exist in the input dataset.

« Cannot be used to delete specific detail lines (child records).
» Cannot be used to add specific detail lines.

» Does not return the created/modified/deleted objects. It only returns aresult viathe
oi ReturnStatus.

apiMaintainByDatasetWithOutput:
« If ilPartialUpdate is true:

 Expects an input dataset that can be a subset of the object dataset what concerns the
structure.

- For modification of objects, the data passed to the method does not need to be complete.
The bare minimum is the alternate key fields of the main table in the object.

« If fields are passed with value ? (unknown value / null), they are not updated in the
database (an exception can be made by using icPartial UpdateExceptionList).
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« Vaueof “tc_rowid” istaken into account for deletion of child records. If thetc_rowidis
“D”, thelogic tries to delete the record.

 This method returns the object dataset if il ReturnDataset is set to true.
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Specific information about the
apiMaintainByDataset and
apiMaintainByDatasetWithOutput

« The *withoutput method is used by QXtend
inbound for data synchronization and by the
XML daemon to load records in the system

« These methods are the prescribed way of
passing data into the business layer (without
using the Ul)

For specific business components, more
specialized APl methods might exist
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Ul Customization Method

Datasets for data exchange
In the BLF

+ tUlInput

« fUIOUtpuUT

In the Ul (C#)
« QAD.BLF_IF.tUlInputDataSet
- QAD.BLF_IF.tUIOutputDataSet

Y ou can use the Ul Customization method to transfer data between the user interface and business
logic layer.
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Ul Customization - Ul Side

- - -
Ul Customization Method - Ul Side
e A R S T o o
== Field list / properties =]
[Customer Code] debtorCodel abelTest
Customer Code 4
Business Relation / ..P.’D.P.c.mc.i.l Events s I
Event ¥ Code [}
Business Relation H_c@_gp_l_i_nam Payren I Bar Endat
1 huel
Marme [ : : N N e : —_ ¢ '
ki [& Customer Create - Custom code for Event Leave of Control debtorCodeLabelText =
ess
‘Warning: Do not change any code outside of the // Custom Code Start and // Custom Code End lnes. All code changed outside of those ines wall be discarded
Zip/City 104 private void debtorCodelLabelText Leave (object sender, System.Eventlrgs e) -
Couniry Code 105 :
! // Custom Code Starc
Stale 1 QAD.BLF_IF.tUIInputDataSet tUIInputDS = new QAD.BLF_IF.tUIInputDataSet();
Courdy 1 QAD.BLF_IF.tUIOutputPataSet tUICutpucDs:
1 tUIInputDS. cUIInpuc . AddtUTI InputRow (
Telephone 4 "ControlName"”,
Fa "PropertyName” ,
"PropertyValue®) : ]
E-Mal 11
Internet 14 tUIOucputhsS = this. hdaprer . UICustomization |
1 "icControlName"”,
"icEventName',
tUIInpuchs,
this.ProcessChject) :
// Custom Code End i
‘ i ] G
Check Syntax | | oK | [ Cclose |

Create datain the Ul and useit in the BLF.
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PROCEDURE BDebtor.UICustomization.before:
for each tUIInput

tUIOutput. tcPropertyValue

where tUIInput.tcControlName = "ControlName"
and tUIInput.tcPropertyName = "PropertyName"
no-lock: e
veVariable = tUIInput.tcPropertyVaIﬁETﬁx&Hx
end. e
Retrieve values from Ul
create tUIOQutput.
assign
tUIOutput. teControlName "ControlName"
tUIQutput. tcPropertyName = "PropertyName'"

"Value to be retrieved by UI"

END PROCEDURE. e

Create values fo retrieve in Ul

Retrieve the data from the Ul and create data to send to the Ul.
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Ul Customization Method - Ul Side

eld list f properties @

(Customer Code) debtorCodel abell est
ner Create [Customized..

To v Actions = 4 Tools = (= Print -« Preview

plomer Code 4 Active v

vess Rlelation B Bit-To Customer |

it

[&l Customer Create - Custom code for Event Leave of Control debtorCodelabelTest = ==

: Warming: Do not change any code outside of the // Custom Code Start and // Custom Code End ines. Al code changed outside of thoss ines wall be discanded.

"PropertyValus®) ; -

Resettolnitial settings | | Copy settings

eUIOucpucDs = thie. Adaprer.UICustomization|
"icControlName",
"icEventNeme",
UIInpucds,
this.ProceasCbject);

BusinessFisidL abel t

foreach (OAD.BLF_IF.cUICucpucDataSev.cUICucpucRow rowl in tlICucpucDs. cliICucpuc)
{
if (rowl.teControlName == "ControlName"
£¢ rowl.tcPropercyName == "Propercylame™)
{
| VALUE = rowi.tePropereyValue:
1

1= m = oo w o

}
// Custem Code End

Retrieve the data from the BLF.
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Product Information Resources

QAD offers anumber of online resources to help you get more information about using QAD
products.

QAD Forums (community.gad.com)
Ask questions and share information with other members of the user community, including
QAD experts.

QAD Knowledgebase (knowledgebase.qad.com)*
Search for answers, tips, or solutions related to any QAD product or topic.

QAD Document Library (www.gad.com/documentlibrary)

Get browser-based access to user guides, release notes, training guides, and so on; use
powerful search features to find the document you want, then read online, or download and
print PDF.

QAD Learning Center (learning.gad.com)*
Visit QAD’ s one-stop destination for all courses and training materials.

*Log-in required


http://community.qad.com
http://knowledgebase.qad.com
http://www.qad.com/documentlibrary
http://learning.qad.com
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