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Trademarks

Aware IM is a trademark of Awaresoft Pty Ltd.

Java is a trademark of Sun Microsystems.

Microsoft Windows, Microsoft Access, Microsoft SQL Server, Microsoft
Internet Explorer are trademarks of Microsoft Corporation.

MySQL is a trademark of MySQL AB.

Cloudscape is a trademark of IBM Corporation.

Netscape Navigator is a trademark of Netscape Communication Corp.

Aware IM Documentation Structure

Aware IM documentation consists of the following documents:
Aware IM Installation Guide

Aware IM Getting Started

Aware IM User Guide (this document)

Aware IM Rule Language Reference

Aware IM Programmer’s Reference

Aware IM How To

Aware IM for Mobile Devices

NogakrwhE

Aware IM Installation Guide contains instructions on the installation, deployment and
start-up of the Aware IM software.

Aware IM Getting Started contains a brief introduction into configuring and running
applications with Aware IM.

Aware IM User Guide is the main document in the set, which explains how to use Aware
IM software to configure powerful and flexible web applications.

Aware IM Rule Language Reference contains the description of the Aware IM Rule
Language used in business rules.

Aware IM Programmer’s Reference describes how to add programming extensions to
Aware IM.

Aware IM How To contains answers to some frequently asked questions and describes
how to perform certain common tasks in Aware IM.

Aware IM for Mobile Devices contains guidelines on how to develop Aware IM
Applications for mobile devices, such as iPhone, iPad, Android, Windows phone or
Blackberry.
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Introduction

Aware IM is a software tool that was created to help organizations address many of their
data processing needs. The main design goal for Aware IM was to substantially reduce
the technical complexity of managing information and give non-technical people much
greater control over the process. As a result the information management task becomes
easier, more intuitive, predictable, manageable, and ultimately less expensive.

With Aware IM one can automate the organization’s policies, procedures, guidelines,
checklists, document handling, form input validation, event registration, decision making,
e-mail notifications, data tracking, report generation, task scheduling, periodic
processing, information sharing, bulk data exchange, and many other tasks in a flexible
and cost-efficient manner. It can help to increase awareness, enforce standards,
improve quality control, lift compliance level, simplify communication, and save time and
efforts across the organization.

Aware IM is configurable information management software that can be adjusted by
users without special computer skills to manage their specific information. In a simple
intuitive way users can specify the information they want to manage and the rules on
how to process the information. Aware IM automatically performs all the technical work
required to manage information such as storage, retrieval, calculation, security, sharing,
presentation, communication, etc.

Aware IM works in two modes: the configuration mode and the operation mode. The
configuration mode allows the configurator, that is, a person configuring an information
management system, to specify the contents and behaviour of the system. Once the
definition work is finished the configurator makes the system operational. In the
operation mode Aware IM analyses the system configuration and manages the
information according to the instructions provided by the configurator. Regular users
access the system in the operation mode in the course of conducting their day-to-day
business activities.

The following picture illustrates the two modes of Aware IM:
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The configuration of an information system, as defined by the configurator, can be
exported out of Aware IM and saved in a file on a computer disk, just like any other
electronic document. Similarly, a configuration can be imported into Aware IM from a
file. This allows people to share configurations they create so that other people can
adapt existing configurations for their own needs or reuse some parts of such
configurations to incorporate into their own information systems.

Aware IM can be installed on a personal computer. If such a computer is a part of an
office computer network the people in the office can use the system from their
computers using a standard Internet browser. People outside of the office can also
access the system as long as the computer on which Aware IM is installed is connected
to the Internet. Alternatively Aware IM can be installed on a computer managed by an
Internet hosting service provider so that users can access the information system via the
Internet.

Aware IM Concepts

The following section describes how to use Aware IM to configure and operate
applications that manage business information. The section is divided into several parts.
The first part identifies the main generic aspects of essentially any information
management application, describes how these generic aspects can be implemented in
Aware IM and the specifics of the Aware IM approach to this implementation. The
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second part identifies other features that most applications are likely to require and
describes how they can be implemented in Aware IM. Finally the last part provides an
overview of the configuration process and lists the productivity features of the Aware IM
Configuration Tool that help configurators create flexible and powerful applications.

See also:

Aspects of Information Management System
Basic Concepts

User Interface

Data Entry and Editing

Data Storage

Data Retrieval

Data Presentation
Data Processing
Productivity Features
Configuration Process

Aspects of Information Management System

Aware IM is a software tool that allows creation of essentially any data management
system. Therefore by nature itis very generic. It is built on the assumption that most
data management applications have many common aspects such as:

- Dataentry

- Data storage

- Dataretrieval

- Data editing

- Data processing
- User Interface

Essentially any application would require some data to be entered and stored
somewhere (usually in a database), it would also require the data to be found, retrieved
and edited and it would offer some user interface to perform all these operations. Most
applications would also perform some processing of this data according to certain rules
(this is also often referred to as “business logic” of an application) — for example, car
insurance policies would need their premium to be calculated, banking applications
would need to calculate daily interest rates etc.

Apart from these main generic aspects most applications would also need to do the
following:

Take care of security issues

Manage documents

Generate data reports

Communicate with other software systems and hardware devices
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We will explain in detail how Aware IM deals with all these issues in the following
sections of the document.

See also:

Basic Concepts

User Interface

Data Entry and Editing
Data Storage

Data Retrieval

Data Presentation
Data Processing
Productivity Features

Basic Concepts

See:

Business Objects as Carriers of Data

Business Rules as Carriers of Business Logic

Processes as Links between User Interface and Business Logic
Business Space

Business Object Groups

Business Objects as Carriers of Data

In Aware IM the world of data management application consists of business objects.
Business objects encapsulate the data that needs to be entered, retrieved, edited and
processed.

In fact, there is no data in an Aware IM-configured system that exists outside of some
business object.

In a way this model very closely reflects the real world. Business objects exist in every

business - customers, accounts, orders, payments etc. The data that a business object
encapsulates is represented as attributes of a business object. For example, an order

may have the placement date, customer, line items, shipment address, shipment date,
shipment number, delivery instructions, order status, etc.

Attributes of a business object may be of different types — text, number, date, document
etc (see Adding/Editing Attributes for a complete list of attribute types).

One of the most important attribute types is a reference attribute type. Reference
attribute type (or simply reference) reflects the fact that business objects may be linked
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with other related objects. For example, an order may be linked to its order line items.
References are explained in detail in the Reference Attributes section.

Given that business objects encapsulate the data in a data management application, the
main aspects of the system related to data entry, storage, retrieval and processing boil
down to the following:

- Data entry is the process of entering of the attributes values of some business object

- Data storage is the storage of attribute values

- Dataretrieval is finding instances of business object(s) that match a certain criteria

- Data editing is the process of changing values of of a business object’s attributes

- Data processing is using attribute values of business objects to create instances of
other business objects and/or modify the existing attribute values.

NOTE: In the Configuration Mode one can configure definitions of business objects
and their attributes. In the Operation Mode one can create actual objects filling their
attributes with specific data and linking them with other objects. While there is a single
definition describing a business object in the Configuration Mode, there may be many
instances in the Operation Mode representing the same business object. For example,
you can configure a Customer object and then create many instances of a Customer
objects in the Operation Mode, each representing a different customer. A formal way of
making the distinction between objects inthe two modes is to refer to the configuration-
mode object as object definition and to the operation-mode objects as object instances.
This document uses the formal notation when it is necessary to avoid confusion between
the two modes. When it is clear which mode is being described, the term object is used.

Configuration of business objects is described in detail in the Adding/Editing Business
Objects section.

Business Rules as Carriers of Business Logic

In Aware IM data processing (or business logic) is encapsulated in business rules.

A rule specifies one or more actions that should be executed when the rule conditions
are met. Conditions are optional and if none are specified the actions are executed
unconditionally. In other words a rule states what should happen and when.

Here are some examples of rules:

1. If Account.Holder.Age < 16 Then
REPORT ERROR 'Account holder must be 16 years old or over'

2. Lineltem.Total = Lineltem.Price * Lineltem.Quantity

3. If Reservation.Status WAS CHANGED TO 'Offered' Then SEND
ReservaitonOfferEmail TO Reservation.Member
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4. REQUEST SERVICE ProcessPayment OF PaymentProcessingSystem
5. If Fee.Status='Applied' Then PROTECT Fee.Amount FROM ALL

Actions of business rules can perform a variety of tasks. Most importantly they can
create and modify business objects, i.e. perform data processing. They can also perform
calculations, create or print documents, display information, exchange data with other
software, etc.

Evaluation of rules is triggered when certain events happen inside the system. Most
importantly rules are triggered when data is entered or edited or, in Aware IM terms,
when business objects are created or modified.

When a value of an attribute changes Aware IM considers all rules related to the object
and executes the actions of those rules for which the conditions are met. Note that
execution of actions may have a ripple effect because an action may change values of
other attributes which may in turn cause evaluation of other rules and so on. Aware IM
continues this process of rule evaluation until there are no more actions to execute. This
process is described in detail in the Rule Evaluation section.

There are also other events apart from the modification of a business object that may
trigger rule evaluation and action execution — a full list of these events is provided in the
Rule Evaluation section.

Configuration of business rules is explained in detail in Adding/Editing Rules, details of
rule conditions and actions syntax is provided inthe Rule Language section and the
“‘Aware IM Rule Language Reference” document.

Processes as Links between User Interface and Business
Logic

As we said in the Business Rules as Carriers of Business Logic section business logic of
an application Aware IM is encapsulated in business rules, which get triggered
whenever business objects are created or modified. Let us now have a look at when
these creations and modifications take place.

The initial trigger that leads to the creation or modification of a business object is almost
always some external request to the system usually from a user who sends this request
via the system’s User Interface. The user can perform this request in two ways — she
can explicitly ask the system to create a new instance of a business object or edit an
existing instance. More often though a user asks the system to start a process, which
will then create or modify a business object(s).
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A process usually consists of actions that are executed in a pre-defined order. These
actions usually create business objects or find the existing business object and modify it.
As a result business rules are triggered. These rules may start a chain reaction of other
modifications, which take place until there are no more actions to execute. After data
processing has been completed the process usually communicates the results back to
the user.

Therefore a process represents a link between the User Interface and business rules — it
triggers business rules in response to the request from the User Interface by performing
initial creation or modification of a business object and then communicates the result
back to the User Interface. This is shown on the diagram below:

Start the process Create or find
and modify _
User L . Business
Interface Process Ohject
-t
Set
triggered
Eusiness
Fules

NOTE: Even though a process itself usually consists of rules itis not supposed to

implement any business logic other than triggering the initial change as described
above.

NOTE: A process may be started not just by the User Interface but also by other
forms of external requests — for example, a request from other software system through
a service (see Communication with Other Systems)

The illustration below shows the make up of a process transferring funds between two
accounts.

Mame Rule
Display funds transfer form EMTER MEW FundsTransfer
Check for trasnfer success If FundsTransfer State = FAILED' Then REFPORT ERROR FundsTransfer FailureReason

Askifreceiptis required DISPLAY QUESTIOMN 'Frint receipt?’
Display receipt If Question. Reply= "es' Then DISPLAY DOCUMENT TransferReceipt
Display client details WIEWY Customer

Note that the process is very small and is mainly concerned with allowing the user to
enter necessary details and presenting the results of the operation to the user. All the
business logic behind the funds transfer operation (such as checking whether there are
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sufficient funds in the source account, calculation of fees for the transfer operation etc) is
expressed in business rules related to the object FundsTransfer (they are not shown
here). Aware IM evaluates these rules as soon as the user enters the data for the
FundsTransfer object(between “Display funds transfer form” and “Check for transfer

success” operations).

Configuration of processes is discussed in detail in the Adding/Editing Processes
section.

Reference Attributes

Attributes that refer to other business objects are called reference attributes or simply
references. References represent relationships between business objects. For example,
the Account business object may contain a reference to a list of account transactions
(represented by the Transaction business object) or the Employee business object
may have a reference to the Company business object.

The relationships between objects represented by reference attributes may be of several

types:

- Relationships can be single or multiple
- Relationships can be matching or non-matching
- Relationships can be peer, parent or child.

Single and multiple relationships.

“Single” relationship indicates that a business object may only refer to a single instance
of another business object through this relationship (for example, the Employee object
may refer to only one instance of the Company object). “Multiple” relationship indicates
that a business object may refer to one or more instances of another business object
through this relationship (for example, the Account object may refer to multiple
instances of the Transaction object).

Matching and non-matching relationships

With matching relationships if an attribute of one business object refers to another
business object there is a reference attribute in this other object (matching attribute) that
refers to the first object. For example, ifthe Account object refers to the Transaction
object through an attribute with the name MyTransactions there may be a matching
attribute inthe Transaction objectcalled MyAccount that refers to the Account
object. This is shown on the picture below:
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My Transactions 1.0

I )
Account Transaction

My Account

Note that the MyTransactions attribute on the Account business object represents a
“‘multiple” relationship (account may have multiple transactions) whereas the matching
MyAccount attribute in the Transaction objectrepresents a “single” relationship
(transactions belong only to one account). Generally speaking, any combinations of
single and multiple references are possible within the matching relationship.

Matching relationships are very convenient as far as navigation between objects is
concerned. In the example above once an instance of the Account object has been
added to a particular Transaction inthe Operation Mode the added Account will
automatically have the Transactioninits list of transactions and vice versa — if an
instance of a Transaction has been added to the list of transactions on the Account,
the Account isalso automatically attached to the Transaction. The corresponding
forms of both the Account and Transaction objects will automatically allow

navigation to the referred instances (unless presentation options are explicitly specified
not to allow this — see Presentation Options for References).

With non-matching relationships there are no matching attributes on the referred object.
Consequently if an instance of the second object is added to the first object in the
Operation Mode only the first object will know that it has references to the instance of
the second object — the instance of the second object will not know that some instance
of the first object refers to it. Thus navigation from the instance of the second object
directly to the instance of the first object will not be possible. Note that if the reference
attribute on the first object has no matching attribute in the second object it does not
mean that the second object may not refer to the first object at all through its own
reference (matching or non-matching). If such reference does exist itis a completely
different relationship. This is shown in the example below (FamilyMember object has a
non-matching single relationship to its Fami 1y and the Fami 1y object has independent
non-matching single relationship to the FamilyMember object— HeadOfFamily):

MyFamily 1.1

FamilyhMember Family

HeadOfF armily 1,1

Peer, Parent and Child relationships
Peer relationships represent relationships when instances of both business objects
participating in the relationship can exist on their own. With parent (“owner”) and child
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(“owned”) relationship on the other hand, instances of the business object representing
the “child” part of the relationship cannot exist without the instance of its “parent”
business object. For example, the instance of a Transaction does not make sense if it
Is not attached to some account, so we could say that the Account and Transaction
are related via a parent-child relationship where Accountisparentand Transaction
is child.

The following applies for parent-child relationships:

1. If an instance of the parent business object is deleted instances of all “child” business
objects attached to the “parent” are automatically deleted as well

2. If an instance of a “child” object is removed from the instance of its “parent” object it
is automatically deleted.

The above behaviour saves the trouble of configuring rules to delete child instances
explicitly.

See also: Working with References inthe Operation Mode.

Business Space

One can think of a business space as a place where Aware IM keeps both configuration
definitions of an application (such as business objects, processes, business rules etc)
and its operational data (data created by the end users of the application). Therefore,
business space encapsulates everything related to a data management system in a
business.

Business space is secure. Only the parties registered with the business space can get
access to the information in the business space, whether in the Configuration or the
Operation modes. Aware IM can manage multiple business spaces on the same
computer, but it keeps such business spaces completely separate from each other. It is
impossible to directly access operational data of one business space from another
business spacel. When configuring multiple applications it is possible, however, to re-
use configuration information used in one business space and copy it into another
business space — see Copying Elements.

Since a business space is designed to cover all information management needs of an
organization, most users will only need to manage a single business space. However,
some users may need to maintain multiple business spaces, for example if they do it for,
or on behalf of, multiple unrelated organizations.

Litis possible, howewer, to call senices of one business space from another business space — see
Business Space as Intelligent Business Object.
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NOTE: Aware IM keeps configuration data completely separate from operational
data, which makes it very easy to provide a new version of the configuration data without
affecting the operational data.

Business Object Groups

Business object groups in Aware IM offer you a simple and convenient way to handle
similar yet different data.

Let us consider an application that registers client communication history, such as
meetings, phone calls, letters, e-mails, etc. A summary of the history should be
presented as a chronological list on the client form. The user should be able to see full
details of any list item on a separate form.

Some details are common across all communications, like the contact time, summary or
description. Other details are specific to a particular communication type, like the status
of an outgoing e-mail can be Sent or Unsent, and the user should be able to prepare
and send an e-mail, say by clicking a button. The status of an incoming e-mail can be
Read or Unread. Phone conversations do not have any status at all. Letters should have
a letter document attached to them, etc.

How would we represent communication details in our application? One way would be to
combine the details of all communication types in a single business object called, say,
Communications. The problem with the single business object is that depending on
the communication type we would have to hide non-applicable details and operations
from the data form or dynamically manipulate the values of the same attribute (like
Status for incoming and outgoing e-mails). Alternatively, we could make several forms
specific to each communication type. Then we would have to add some logic to all
places where a communication form is displayed, like from the history list on the client
form, to check the type and display an appropriate form. We would have to do the same
check in all other places where the user can navigate to the communication form, like in
a search result table.

Another way of going about it could be to create separate business objects for different
communication types, like Outgoing Emails,Incoming Emails,Outgoing
Letters,etc. Each of these objects would have its own data form. The trouble with
separate objects is that it would be very difficult (if not impossible) to show records from
separate objects in a single chronologically sorted list, say on a client form, or do a
search across multiple objects.

With the solution that Aware IM offers you would create separate business objects for
different communication types, like COutgoingEmail, IncomingEmail,

OutgoinglLetter,then create a business object group, say, called Communication,
and include all the specific objects as its members. This is all it takes.
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Each member of a group usually contains attributes common to all other members. In
the example above the common attributes would be the date when the communication
was sent or received and the state of the communication. Each member would also
have some specific attributes not found in other group members, for example, telephone
number for telephone communication; e-mail address for e-mail communication etc.

Business object groups are treated in the same way as regular business objects - they
can be used in business rules, queries, document templates, and they also appear in the
list of available attribute types. So, we would simply add a multiple reference attribute
ContactHistory oftype CommunicationtoClient todisplay a list of
communication records on the client form. When the user clicks on an item in the list, a
form for the specific record will be automatically shown to the user.

Business object groups are useful in the following scenarios:

1. Business object groups can be used in queries to search the system for objects of
different types based on the criteria that use common attributes of the group — see
Data Retrieval.

2. Business object groups can be referred to by reference attributes as shown in the
above example —the ContactHistory attribute on the C1ient objectrefers to a

group rather than to a particular object.

3. Business object groups can be used in business rules — againin this case rules may
only use common attributes of the group. For example consider the following rules:

FIND Communication WHERE Communication.SentDate = CURRENT DATE
Communication.State = 'SENT'

Here the second rule would set the value of the state attribute of any communication
object found by a query irrespective of its type.

= TIP: If business rules attached to different members of a group are exactly the same
itis better to use group names in the rules rather than names of a particular group
member. In this case changes made to a rule attached to one member will be
automatically transferred to the equivalent rules attached to other members — see also
Adding/Editing Rules.

Configuration of business object groups is explained in the Adding/Editing Business
Object Groups section.
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User Interface

We can now explain in greater detail how the generic aspects of a data management
application are implemented in Aware IM. We will start with the User Interface.

Applications configured by Aware IM have HTML-based user interface that can be
viewed by any web browser such as Google Chrome, Internet Explorer or Firefox. After
a user logs into the system Aware IM displays the screen similar to the one shown
below (this shows screen layout for the CRM application):

€« c localhost @y =
a Create | v Fna | v &aomin@ v Avou

In Aware IM the screen is divided into several areas:

- The optional area at the top is called the banner (not shown on the picture above)

- The leftmost area if defined may contains the menu of the system (as on the picture
above) or some other information

- The optional toolbar area at the top of the screen may have an additional menu (as
on the picture above)

- The main central area is called the main page and it contains a number of panels
showing data list and calendar (called content panels)

- The optional area at the bottom is called the status bar

The banner area at the top of the screen usually contains the logo of the system and
possibly some advertisements. The menu always contains the main operations that can
be performed by the user. The main page is the working area of the screen that displays
data forms, data search results etc. The status bar if present shows the name of the
currently logged in user and the name of the business space. You can also allocate
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special areas to the left, right and underneath the main page, that usually contain static
controls (like in the example above), news, advertisements etc.

Whether each of these areas (also called frames) will be shown as well as the contents
of each area can be specified inthe application configuration. The following section
explains how this is done.

See also:
Visual Perspective

Operations

Visual Perspective

The Aware IM concept of the screen layout is called a visual perspective. The visual
perspective defines the look and feel of an application. Aware IM always generates the
default visual perspective, but in most cases configurators will change the default
perspective to provide their own layout.

Visual perspectives allow configurators to define the following:

- Names of menu items as well as operations that they invoke (see Operations)

- Frames that will be present

- Initial layout of the main page

- Layouts of each frame. You can display several pages (tabs) within a frame. A user
will be able to switch between pages. Each page can be further split up into several
content panels. Every content panel can show an HTML page or show the results of
amenu command (for example, run a guery or a process).

- Color/font scheme (“theme”)

Configuration of a visual perspective is described in detail in the Adding/Editing Visual
Perspectives section.

It is possible to define several visual perspectives for an application and switch between
them when necessary. This may be useful if the application contains several relatively
independent functional areas that need to look different to the user and/or offer different
sets of menu operations. For example, there may be an area that provides management
of forums and another area that handles orders and purchases. Switching visual
perspectives is achieved by configuring a special type of a menu operation called
“Change Perspective” (see Setting Menu ltem Properties) — when a user selects the
menu item of this type Aware IM shows the visual perspective configured for this menu
item.
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Operations

The screen layout would be rather worthless if it did not allow invoking operations. Most
operations are invoked from the main menu that is configured as part of a visual
perspective (see Visual Perspective).

The content of the main menu is entirely up to the configurator to define. The menu
consists of menu items that can be arranged in a hierarchical structure. Some menu
items (folder items) may only contain other items whereas other menu items (leaf items)
may actually perform a particular operation. Configurators define the name of the menu
item as well as the type of the operation that it invokes. There are a number of operation
types that Aware IM offers. Arguably the most important ones are those that initiate data
creation, editing, retrieval and processing. These are the following operation types:

Create Object

When a user selects a menu item of this type Aware IM shows the form that allows
entering attribute values of a new instance of the specified business object (see
Business Objects as Carriers of Data). When the user submits the form the new
instance of the object with the entered values is created (see Data Entry and Editing).
For example, the “New Account” menu item may be configured to create a new instance
of the Account business object.

Run Query

When a user selects a menu item of this type Aware IM runs the specified query and
shows the business objects found (see Data Retrieval and Data Presentation). For
example, the “Expired Policies” menu item may be configured to run a query that looks
for instances of a Po11icy business object with the value of State attribute equal to
“Expired”.

Start Process

When a user selects a menu item of this type Aware IM starts the specified process
(see Processes as Links between User Interface and Business Logic). For example, the
“Transfer Funds” menu item may be configured to start the “TransferFunds” process that
displays the appropriate form for the creation of FundsTrans fer business object and
prints out the receipt after the object has been created (and the funds have been
transferred by the business rules attached to this object).

Other types of operations allow building a query dynamically, generating a report,
exporting and importing business objects etc. The complete list of operation types
supported by Aware IM via the main menu is available in the Setting Menu ltem

Properties section.

NOTE: Operations of an application may be invoked not only from the main menu but
also from business object forms (see Form Caption and Form Operations), from the
standard query results screen (see Standard Form of Query Results) and from the
hyperlinks defined in business object presentations (see Hyperlinks).
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Data Entry and Editing

As described in the Business Objects as Carriers of Data section, data entry and editing
in Aware IM is achieved by creating and updating instances of business objects.

Instances of business objects can be created either explicitly by the user when she
selects a menu item of the “Create Object” type (see Operations) or by a process when
it executes the ENTER NEW action of the Rule Language®.

In both cases Aware IM displays a form that allows the user to enter values of the
attributes of the business object. When the user submits the form the new instance of
the business object is created (this triggers evaluation of business rules, if there are any,
attached to this business object — see Business Rules as Carriers of Business Logic). If
the form was displayed by the ENTER NEW action of a process, the process continues its
execution after the business rules attached to the object have been evaluated.

Editing of business object instances occurs either when a user presses the “Edit” button
on the query results screen (see Data Presentation) or when a process executes the
EDIT action of the Rule Language®. Againin both cases Aware IM displays a form that
allows a user to modify the values of the attributes of the business object. When the user
submits the form the existing instance of the business object is replaced with the
changed values (this triggers evaluation of business rules attached to this business
object — see Business Rules as Carriers of Business Logic). If the form was displayed by
the EDIT action from a process, the process continues its execution after the business
rules attached to the object have been evaluated.

See also: Business Object Forms

Business Object Forms

As we saw in the Data Entry and Editing section whenever data entry and editing occurs
Aware IM displays a form that allows a user to enter or modify the values of the
attributes of a business object. In this section we will look at this process in greater
detail.

% The instance of a business object may also be created from a process or business rule by executing the
CREATE action of the Rule Language, but we will not be considering this possibility in this section because
it does not involve data entry as in this case the object is created with either default and/or specified
attribute values.

® Business objects may also be modified by business rules that change attribute values, but again we do
not consider this possibility in this section, as it does not inwlve data editing.
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The form that Aware IM displays during data entry or editing may be defined as part of
the business object’s configuration. When the configurator provides a definition of a
business object Aware IM generates the default form. This default form is used for data
entry/editing unless the configurator defines a different form. The default form contains
input controls for each attribute defined in the business object. The type of the input
control corresponds to the type of the attribute — for example, text and numbers are
represented by a simple text box, input fields for document attributes are represented by
atext box with the Browse button next to it (the button allows choosing the document);
reference attributes are represented by a reference table. For a complete list of attribute
types and their default representation on the business object form see Adding/Editing
Attributes. The input controls on the default form are laid out in a top-down fashion —
every subsequent input control is placed underneath the previous one. An example of
the default form is shown on the picture below:

Alert ®
Importance:* Critical -
Alert On:* 03/06/2014
Subject:® Reminder to pay subscription fee

Send reminder e-mail to the customer to pay for product subscription

Description:

Emailed On: 05/06/2014

Days Between 1 a
Emails: ¥

@ Email To Communication
700Q
First Name (¥ Last Name ¥ Job Title (]
4 < . * w]

@ Save @ Close

i
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It is possible to change the default form and specify which attributes will be shown on
the form and in which order, or specify different type of an input control for a particular
attribute. It is also possible to provide a completely customized layout of the form.

One can also define more than one form for a business object. For example, one form
may be used when a new instance of a business object is created and another one —
when an existing instance is modified. This may be useful if some attributes are only
relevant when the object is being modified and irrelevant when a new instance is being
created or vice versa. Certain forms may be used on special occasions only — for
example, when clients register themselves as new system users or when the form is
displayed by a particular process only (the name of the form may be explicitly specified
inthe ENTER NEW, EDITor VIEW actions). Certain forms may also be used only for
certain categories of users — see Access Control).

Configuration of forms is described in detail in the Defining Forms section.

Form Sections

Certain business objects may have quite a large number of attributes so putting them all
on one form may not be practical. Aware IM allows breaking the form up into smaller
chunks called form sections. Each form section may contain only a subset of attributes
of the business object. In the Operation Mode such form sections are either displayed as
tabs (each tab showing the name of the form section) so the user can access each form
section in a random order or the form sections are displayed in a strictly defined order —
one after the other. The following picture shows different form sections for the
Customer business object (form sections are Main, Communication,Alerts and
Signature;the currently open form section is Main)
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Jane Allison
Main Communication Alerts Signature & New email
w letter
Number: 000001 A New letter
] New note
First Name:* Jane
A New alert
Last Name:* Allison
Delete
Date Of Birth:* | 12/10/1973 MM/dd/yyyy

Gender: Male ® Female

Email Address:  janec@hotmail.com

321 Ninth Street Gadsden AL 35903-1618
Address:

Phone: (555) 555-5555 (999) 999-9999

Aware IM creates a layout of a form section automatically whenever there is a request
to show the form section in the Operation Mode. By default the attributes defined for the
form section are generated in a top-down fashion using input controls corresponding to
the attribute types (itis possible to change the default top-down layout and place
attributes in a single row — see Adding/Editing Form Sections). If a definition of a
business object changes so that new attributes are added or existing attributes are
deleted or modified, the layout of the form section is automatically re-generated in the
Operation Mode to reflect the changes. The picture showing form sections of the
Customer business object above is an example of a form section.

Navigation Style

There are two ways a user can navigate between the form sections of a form (these
ways of navigation are called navigation styles) — random and wizard-like.

With random navigation style the names of the form sections are displayed as tabs. A
user can click on any tab at any time and Aware IM will show the layout of the
corresponding form section. The order of form sections defined in the Configuration
Mode only determines the order in which tabs are displayed and does not affect the
order of navigation. The users may freely switch between different form sections and
enter or change the attribute values as they wish. The form may be submitted from any
of the form sections.

With wizard-like navigation form sections are displayed in the order that they are defined
on the form — to navigate to the last section a user has to go through all the previous
sections. The form may be submitted only from the last section. Wizard-like navigation
may be very useful when input of a business object is performed in logical steps where
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one step can only be performed once the previous step has been accomplished (this is a
very popular style in the Internet-based systems).

NOTE: sometimes the information displayed on the next form section may depend on
the information entered on the previous form sections. For example, there may be a
business rule that calculates the value of an attribute based on the values of other
attributes. Aware IM performs all necessary calculations during the transition between
form sections and displays the correct value when the next form section is displayed.

NOTE: an attribute of a business object may be shown on more than one form
section. In this case the value of the attribute is retained when a user switches between
the form sections. This applies both to random and wizard-like navigation styles.

NOTE: there is an alternative way of implementing wizard forms in Aware IM — see
Multi-step Processes.

Form Operations

A form of a business object can be associated with particular operations that can be
invoked for this object. The list of these operations can be configured as part of the form
definition and they appear as a toolbar above and/or underneath the form. Unlike
operations invoked from the main menu (see Operations) the operations invoked from
the form usually have something to do with the instance of the business object being
edited.

Data Storage

Any data management application needs to store data. The data in Aware IM is
encapsulated in business objects (see Business Objects as Carriers of Data) and so
Aware IM needs to store instances of business objects.

In Aware IM most business objects are stored in a database. Database management
systems (DBMS) are complex software and development of applications using traditional
methods requires a lot of effort dedicated to the implementation of database-related
issues, such as a thorough design of database tables that includes relationships
between the tables; interface to database management software and database
transactions.

Aware IM takes care of the database-related issues automatically.

Aware IM performs database-related tasks automatically behind the scenes. When
configurators define business objects, attributes, queries, etc they do not need to worry
about database tables and relationships between them. Aware IM automatically creates
database tables when new business objects are defined and automatically alters them
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when object definitions change. When object definitions do change Aware IM makes
every effort to preserve the existing data whenever possible. For example, when a new
attribute is added to a business object the existing data for this business object is not
affected in any way or when the attribute type is changed from Number to Plain Text the
existing numbers are automatically converted to text. Obviously when an attribute is
deleted from a business object the existing data for the attribute is deleted as well. In
any event, if the existing data is going to be affected Aware IM warns the configurator
about the possibility of the data loss and indicates which configuration changes will
affect the data (see also Publishing Business Space Version).

In the Operation Mode when users create or modify instances of the business objects
Aware IM performs all the database-related tasks behind the scenes creating and
modifying rows of data as required.

Aware IM supports different data types.

Aware IM supports most data types including images and documents, small and large
text, dates, numbers, binary data etc. Again configurators need not be concerned with
the actual representation of these data types in a specific DBMS — Aware IM takes care
of all these issues.

Aware IM is designed to be DBMS independent.

Aware IM is designed to be independent of a particular database management system
used by its clients. Due to quite significant differences in capabilities and functionality of
different DBMS implementations Aware IM does include the code specific to a particular
DBMS. This code however is well isolated and supporting more database vendors is just
a matter of time. At the moment Aware IM has been tested with IBM Cloudscape/Derby,
MySQL, Microsoft SQL Server/SQL Server Express/Azure, Oracle, PostgreSQL and
Maria DB. More database systems will be supported in the near future.

Aware IM is designed to support different data storage media.

Database is not the only place where business objects can be stored in Aware IM.
Aware IM abstracts the concept of the data storage so in principle business objects may
be stored in other types of data storage media, such as memory or LDAP. At the
moment persistence in memory only is supported (apart from persistence in a
database). Memory persistence can be useful when business objects are created for
temporary purposes only and are not stored permanently inthe system. For example, an
instance of a business object may be created only to trigger business rules that perform
some calculations attached to this object (see Business Rules as Carriers of Business
Logic). Configuration of a persistence type for a business object is described in the
Specifying General Properties section.

Aware IM takes care of transactions and data integrity issues.

Aware IM makes every effort to preserve the integrity of data — for example, when an
instance of a business object is deleted, all references to this instance in other business
objects (if any exist) are deleted as well. Also if some data operation fails all data
operations that occurred prior to the failed operation within one logical request are
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automatically rolled back, so the data stays consistent. For example, if money is
transferred from one account to another one in two steps (withdrawal and deposit) and
the deposit step fails for whatever reason, withdrawal is rolled back as well. This muilti-
step operation is called a transaction in database systems. For more details on how
Aware IM handles transactions see Rules and Transactions.
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Data Retrieval

Retrieval of data in Aware IM is achieved by means of a data query (or simply a query).
A query goes through all data inthe system and compares it against some criteria. The
data that matches the criteria is retrieved. Since data in Aware IM is encapsulated in
business objects (see Business Objects as Carriers of Data) a query looks for the
instances of a business object that match the criteria of the query.

Data may be retrieved not only explicitly by a user but also by processes and business
rules. This is achieved by executing the FIND, PICK FROMOr DISPLAY actions of the
Rule Language. Executing this action is equivalent to running a query — in fact, almost
any query (other than very specific queries in SQL form) may be represented as a FIND
action.

See also:

Configuring Queries

Running Queries inthe Operation Mode
Building Queries in the Operation Mode
Searching for Data using Forms

Configuring Queries

Queries can be defined at the configuration stage - a user can run such pre-configured
gueries in the Operation Mode. Pre-configured queries can also be referenced by rules
(see FIND action).

When defining a query the configurator has to indicate the business object, (or business
object group) the instances of which the query will be searching. Then the configurator
has to indicate the conditions of search — only those instances of the business object
that have attribute values matching the specified conditions will be retrieved by the query
(if conditions are not specified all instances of the business object will be retrieved). For
example, if a query is to retrieve accounts of John Smith, the query has to include a
condition that compares the value of the OwnerName attribute with ‘John Smith’:

FIND Account WHERE Account.OwnerName = 'John Smith'

One can define multiple conditions for a query — the conditions may be linked with the
AND or OR keywords.

Note that query conditions allow specifying not only attributes of the business object that
the query will be searching, but also attributes of the related objects. For example, if
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account owner is a Customer objectrelated to the Account objectvia the Owner
reference attribute, the above query could be specified as follows:

FIND Account WHERE Account.Owner.Name = 'John Smith'

It is also possible to indicate attributes of objects related to the related objects, for
example, Account.Owner.Company.Name. There is no limit on the level of nesting of
the related objects.

The configurator may indicate that instances of a business object found by a query
should be sorted by a particular attribute(s) in a particular order and also indicate how
these instances should be displayed in the Operation Mode — see Data Presentation.

Configuration of queries is described in more detail in the Adding/Editing Queries
section.

NOTE: If a query searches for instances of business objects belonging to a business
object group, the conditions of the query may only use attributes common to all
members of the group (see Business Object Groups). When the results of such a query
are presented to the user the presentation is only allowed to show common attributes of
the group (see Data Presentation).
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NOTE: It is possible to define a query with conditions that use attributes of a business
object that the query is not searching for (they are also called dynamically resolved
attributes or simply dynamic attributes). Consider the following query as an example:

FIND Account WHERE Account.OwnerName = Customer.Name

The business object Customer usedin a query condition is not the object that the query
is searching for. Aware IM replaces references to such attributes with the actual values
at run time — just before the search is performed. For example, if the value of the Name
attribute of the Customer object is ‘John Smith’ the actual query performed by Aware IM
is:

FIND Account WHERE Account.OwnerName = 'John Smith'

Where does Aware IM find the instance of the Customer objectand what happens if
there are no instances of this object or if there are more than one instance? The answer
to the first part of the question is that the instance is taken from the Context (this is
explained in the Other Usages of Context section); the answer to the second part is that
if Aware IM cannot find the instance of the object in the Context it logs a run-time error
and the query is not run. The queries using dynamic attributes should only be used in
situations where such attributes can be unambiguously resolved.

See also Queries that Require User Input

Queries that Require User Input

Quite often a value that a query should use in its conditions must be entered by a user at
run time rather than pre-configured. For example, consider a query that finds the

owner’'s accounts after the owner's name has been entered by the user. Aware IM
allows configuring such a query —the configurator will need to specify the business
object that the query should be looking for as well as the attributes and criteria
participating in the query condition(s). However, instead of specifying a particular value
of the attribute(s) in the condition(s) the configurator will need to indicate that the value
should be entered at run time. When the user runs such a query in the Operation Mode
Aware IM automatically generates a form where the user enters the required value(s) (in
the above example - the name of the owner that the query will be looking for). After the
required value has been entered Aware IM performs the search and displays the

results.

A query may require several values to be specified by the user (for example, a query
that finds accounts of owners with the names that start with the specified value and with
balances that are greater than the specified amount). In this case Aware IM generates a
form that prompts for the values of every attribute that requires input from the user.
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It is possible to mix conditions that check for pre-configured values with conditions that
require input from the user within a single query.

NOTE: If the user does not provide any value, the corresponding condition is not
considered at all when the search is performed. For example, if the user does not
provide a value of the owner's name in a query that looks for accounts of the specified
owners, the query will find all existing accounts. If the user does not provide the value of
the account balance in a query that looks for the accounts of the specified owners with
balances greater than the specified amount, but provides the name of the owner the
query will find the accounts of the specified owner. If the user provides the balance
amount but not the owner's name, the accounts with a balance greater than the
specified amount will be found. Finally, if the user does not provide values for both the
owner's name and the balance all existing accounts will be found. This capability may be
quite useful in those types of searches where users only enter values for those criteria
that they are interested in.

Running Queries in the Operation Mode

Usually the user would run a query by selecting an item of the “Run Query’ type from the
main menu, provided that such an item has been configured in the visual perspective —
see Operations. The user may not even realize that selecting a particular menu item will
run a pre-configured query. For example, the configurator can define a query that finds
accounts with balances larger than a certain amount and configure a menu item in a
visual perspective called “Large Balances”. When the user selects this menu item in the
Operation Mode the system will display the accounts with a large balance as expected
and the user would not even be aware of the invocation of a query mechanism behind
the scenes.

Note that as explained in Operations a query can also be implicitly invoked from the
hyperlink of the business object presentation (see Hyperlinks) or from a business object
form (see Form Caption and Form Operations). Again in both cases the user may not be
aware of the existence of queries in the system.

There is also another way of running queries in the Operation Mode — that is, selecting a
menu item of the “Search Objects” type (provided that one has been configured). An
operation of this type shows the screen where the user can select a specific query that
she wants to run from a list of all queries configured in the system. Note that since the
user selects a particular query from a list of all available queries she should be well
aware of the existence of queries in the system. Normally an operation of this type
should be used by system administrators only.
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Building Queries in the Operation Mode

In certain systems it may be necessary for the users to build and run their own queries
rather than run pre-configured queries. The functionality of building queries dynamically
in the Operation Mode is available from operations of the “Manage Queries” and “Run
User Defined Queries” types — see Operations.

The process of building a query in the Operation Mode is divided into several steps. For
each step Aware IM shows the appropriate screen. It is possible to move forward and
backwards between the steps. The parameters of a query that need to be specified
during these steps are very similar to those specified when a query is defined in the
Configuration Mode — see Adding/Editing Queries. After all steps have been
accomplished the built query is run and the found instances of the business objects are
displayed.

Note that the query built in this way does not become part of the system configuration —
however, it is accessible to end users of the system. Usually a system administrator
would build such queries before other users start working with the system.

Searching for Data using Forms

Another way of retrieving data in the Operation Mode is using forms to search for
business objects (see Business Object Forms). The idea is that the user is presented
with a blank form of a business object. She can enter values in any field of the form, and
when the form is submitted Aware IM will search for instances of this business object
using the entered data. To do this Aware IM automatically builds and runs a query.
When building a query Aware IM constructs a query condition for every value entered by
a user and connects them using the “AND” operator. Blank fields are ignored.

For example, let’'s say we have a Customer business object with the following
attributes: FirstName, LastName,DOB,Address and TelephoneNo. If the user
enters “John” in the “FirstName” field of the form and “Smith” in the “LastName” field
Aware IM will find all customers with the first name “John” and the last name “Smith”.

It is also possible for a more advanced user to enter not only simple values into the
fields of a form but also expressions. The following table lists all possible keywords that
can be entered into a field:

Keyword Aware IM search behaviour

Literal value (string, For Plain Text attributes Aware IM will search for objects
number, date, the attribute values of which contain the specified value;
timestamp) for all other attribute types — that are equal to the specified
value
< All objects with attribute values less than the specified
value, for example: “<5”
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> All objects with attribute values greater than the specified
value, for example: “>5”

<= All objects with attribute values less or equal than the
specified value, for example: “<=5"

>= All objects with attribute values greater or equal than the
specified value, for example: “>=5"

<> All objects with attribute values not equal to the specified

value, for example: “<>5”

= All objects with attribute values equal to the specified
value, for example: “='John Smith™

CONTAINS All objects with attribute values that contain the specified
value, for example: “CONTAINS 25”
STARTSWITH All objects with attribute values that starts with the
specified value, for example: “STARTSWITH ‘John™
ENDSWITH All objects with attribute values that ends with the
specified value, for example: “ENDSWITH ‘ith™”
BETWEEN, AND All objects with attribute values that are in the specified
range, for example “BETWEEN 5 AND 107
AND Both conditions are included, for example “<5 AND >20"
OR Either of the conditions is included, for example “<5 OR
>20”"

NOTE: If the user enters data into the field of a reference attribute Aware IM will
search through the related instances.

To configure an operation that will invoke a search using forms as explained above the
configurator has to tick the “Using form” checkbox on the query property editor — see
Adding/Editing Queries.

NOTE: When you use form-based queries it is also possible to specify query
conditions when defining a query. These conditions will be used as extra conditions and
will be automatically added to the query after the user enters data into the query form.

Advantages and disadvantages of using form-based search versus defining
gueries that require user input.

If you want users to be able to enter their search criteria dynamically at run time, you
have two configuration options at your disposal — configure gueries requiring user input
or using business object forms to search for data. Which one is better? There are
advantages and disadvantages of using either method:

- Using forms often requires less configuration effort, as you don’t need to configure a
guery (in some cases, however, you may want to configure a special form)
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- Using forms may be more flexible as it offers a large number of attributes to the user
to search by. However, it may be confusing to some users as some of the attributes
may not be relevant to a particular search.

- Forms offers the power of expressions to advanced users, however, for users who
do not want or cannot use expressions itis better to offer a simple way of entering a
value only.

- Even though forms allow entering expressions, not all queries can be expressed with
forms.

Data Presentation

After data has been retrieved from the system it needs to be presented to the user so
that she can inspect and modify it if necessary. As explained in the Data Retrieval
section data is retrieved by a query. The following section describes how Aware IM
presents instances of business objects found by a query to the user. (Data may also be
presented by generating a document or report — see Working with Documents and

Reports)

Business object instances found by a query may be presented in a standard or custom
manner. Unless the configurator defines the query to use a presentation of the business
object to display its results, the results of the query execution are displayed in the
standard manner. This is explained in more detail in the following sections.

See:

Standard Form of Query Results
Custom Form of Query Results
Calendar Form of Query Results

Standard Form of Query Results

The standard form of query results is generated by Aware IM automatically. The
standard form displays query results as a table. Every instance of a business object
occupies a row in this table. Columns of the table display values of certain attributes of
the business object. This is illustrated on the picture below:
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~ | Number v | First Name v | Last Name ~ | Date Of Birth v~ Address v
: @ @ ®

» @ 000001 | Jane Allison 121101973 321 Ninth Street G.._.
=2

b ‘,;- . 000007 @ James Blake 08/08/1966 15731 Gilbert Cha...
p—

[\ %] o .

» by 000020 & Robert Broom 06/06/1972 624 Prairie St Aug...
4 >

» ‘ﬁ 000002 | William Cooper 12/12/1971 401 Willow Oaks D. ..
4

] ﬁ 000009 | Leo Crawford 07/10/1970 1742 Gremlin Way ...

The attributes shown in the columns are specified when a query is configured. If they are
not defined, Aware IM picks attributes to display at random.

The rightmost columns of every row in the table show the operations that can be
performed with an instance represented by the row (in the above example there is the
“Edit” and “Delete” operations). When defining a query itis possible to configure which
operations will be available — see Adding/Editing Queries.

The leftmost column of every row in the table may have a checkbox that allows selecting
multiple instances of a business object to perform operations with.

if the number of instances found by a query is large only a limited number of these
instances is displayed on one page (this number is 20 by default and can also be
specified when a query is configured). To navigate between pages a user can press one
of the navigation buttons located in the bottom left corner of the list and traverse to the
start or end of the list and to the previous or next page or go directly to a particular page.

Clicking on a particular column allows sorting the list by the value of the column.

Custom Form of Query Results

The custom form of query results shows instances of a business object found by a query
according to a custom HTML template or a presentation defined for this business object.
This may be useful if the configurator wants to provide a more customized layout of the
guery results than the one offered by the standard form and/or include different visual
effects not supported by the standard layout, such as foreground or background images.
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TEAM MEMBERS

Janet Leverling

On the picture above each instance of the Customer object is represented by an HTML
fragment that shows the Name, Title and Photo attributes of the customer.

See:
Business Object Presentation

Hyperlinks

Business Object Presentation

Presentation of a business object is defined as part of the business object configuration
(see Defining Presentations) and is designated to display the results of a particular
query in a non-standard fashion (see Custom Form of Query Results). The layout of a
presentation is created using the Report/Presentation Designer in the Configuration
Tool. The following picture shows an example of a presentation defined for a business
object Product.
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If such a presentation is designated to display results of a query that finds all available
products, running such a query in the Operation Mode will produce the following:

Product Description Price
Professional market products

Product upgrade Upgrads 10 an advancead product 40000 | EY Addto purchase
Base product This iz a base level product 30000 | E¥ Addio purchase

Home market products

Base product This is a base product level for this category 50000 |BE} addto purchase
Advanced Product This is an advanced product level for this category 40000 |E% Addto purchase

[E] wiew and complete purchase

The presentation layout consists of different sections called bands. Each band has its
own purpose in the generation of the final output. Each band may contain design
elements. There are several types of design elements, such as static texts, tags,
images, rectangles, lines, conditional elements and sub-presentations. Probably the
most frequently used design element is the tag element, which may refer to attributes of
a business object and also contain arithmetic expressions with these attributes. Most of
these elements are explained in detail in Working with Documents and Reports.

The Report/Presentation Designer is a powerful tool that allows creating flexible and
comprehensive layouts for reports and presentations. Some of the functionality of the
Report/Presentation Designer may be familiar to those who used to work with report
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generators before (such as, for example, Crystal Reports). In a way a presentation is
similar to a report (see Working with Documents and Reports) in that it allows providing
a title and summary, break the data into groups, display headers and footers for each
group etc. Unlike reports presentations may include hyperlinks that invoke different
operations — start processes, run queries, view other presentations etc — see Hyperlinks.

Presentations can be displayed not only from the query results screen but also from
operations invoked on a business object form (see Form Caption and Form Operations),
from hyperlinks of some other presentation (see Hyperlinks) and from processes (using
the VIEW action). In all these cases there is an instance of a business object, which
owns the presentation that is being viewed. If the presentation is viewed from a business
object form this instance is the instance of the object that the form displays; if it is viewed
from a hyperlink this is the instance of the object that the hyperlink is associated with. If
a presentation is viewed from a process this is the instance of the object in the Context.
Also in all these cases only a single instance of a business obiject is displayed by a
presentation unlike the situation when a presentation shows query results where in most
cases multiple instances are displayed. When designing the layout of a presentation it is
important to remember whether the presentation will be used to display a single or
multiple instances of a business object. Some presentations should only be used to
display query results (i.e. showing multiple instances) while others should only be used
from forms, hyperlinks or processes (i.e. showing single instances).

Hyperlinks

Hyperlinks invoke operations from a presentation. They are defined using the
Report/Presentation Designer as part of the presentation layout (see Setting Hyperlink

Properties).

Hyperlinks can be optionally attached to text, tag and image design elements. When
defining a hyperlink the configurator has to specify the type of operation that the
hyperlink invokes if clicked on by the user in the Operation Mode. These operations can
start a process, run a query, display a form or presentation of a business object or
navigate to a particular URL. The full list of operation types is described in the Setting
Hyperlink Properties section.

In the Operation Mode a hyperlink is most often associated with a particular instance of
a business object. If a presentation where the hyperlink is defined shows one instance of
a business object (see Business Object Presentation) this is the instance that the
hyperlink is associated with. If the presentation shows multiple instances and the
hyperlink is defined in the Details band of the presentation there will be as many
hyperlinks as there are instances of the business object — each hyperlink will be
associated with its own instance.

When an operation that a hyperlink invokes starts, the instance of a business object that
the hyperlink is associated with becomes available as context for this operation. If the
operation starts a process this instance may be used by rules of the process (process
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input); if the operation runs a query this instance may be used by the query for attributes
resolved dynamically (see Configuring Queries); if the operation displays the form for
editing this instance is the one that gets edited.

Calendar Form of Query Results

Calendar form of query results can be used to show business objects of the
Appointment type in a calendar style layout (see picture below).

COMPANY SCHEDULE - this month

Today “ > Sunday, December 20, 2015 - Saturday, December 26, 2015 Month Week Day
Sun 12/20 Mon 12/21 Tue 12/22 Wed 12/23 Thu 12/24 Fri 12/25 Sat 12/26
Customer ti
O Custome: U
10:00 AM -
11:00 AM
12:00 PM
1:00 PM Network |:|
i maintenance
2:00 PM Data | Data
i i entry Jentry
3:00 PM

(5 Show business hours

Users can switch between different calendar views (daily, weekly, monthly etc), create
and modify appointments, set priority of appointments. See also Adding Appointment

Obijects.

Data Processing

As explained in the Business Rules as Carriers of Business Logic section in Aware IM
data processing logic (or business logic) is configurable and centralized. It is expressed
in the form of business rules rather than ina more traditional programming or scripting
language. Implementation of this business logic is based on the fact that business rules
get evaluated and their actions are executed as soon as the rule conditions are met.
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This section explains in detail how this happens — how rule conditions are evaluated and
what happens when rule actions are triggered.

See also:

Rule Evaluation

Rules and Transactions
Execution Log

Rule Debugger
Configuration of Rules

Rule Evaluation

In Aware IM rules are evaluated if either of the following happens:

- Aninstance of a business object is created (provided that there are rules attached to
this business object)

- Value of an attribute of a business object instance is modified (provided that there
are rules attached to this business object)

- A process implemented by rules is started

- Aware IM receives a notification (provided that there are rules associated with this
event)

- A notification is created (provided that there are rules associated with this event)

- Scheduling rules are triggered by a timer event — see Scheduling

So what exactly do we mean by saying that “rules are evaluated™? Essentially this
means that Aware IM starts checking whether rule conditions are met and if so begins
execution of the corresponding actions. Before we explain how this happens for a
number of rules, let us have a look first at the evaluation of a single rule.

See also:

Context

Action Execution

Evaluation of Rule Collections

Evaluation of Unordered Rule Collections

Context of Rule Execution

Evaluation of Rules Containing WAS CHANGED Expressions
Initialization Rules

Summary of Rule Execution
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Context

When evaluating a rule Aware IM checks if rule conditions are met and if so executes
the action specified by the rule®.

Let us consider the following rule as an example (taken from an application that
manages car insurance policies —the rule itself may or may not be very realistic, but it
does not matter for the purposes of this example):

IF Driver.Age > 70 Then INCREASE Policy.Excess BY 100

According to this rule the system is supposed to evaluate whether the age of the driver
Is greater than 70 and if so, increase the excess of the policy by 100 dollars. The
guestion is — which driver and which policy? The system may have details about
thousands of drivers and thousands of policies in its database — so, which ones are we
talking about? If you ask a businessperson this question, she will probably answer
something along the lines of “Of course, | know what | am talking about — the driver here
Is the person who has asked for a quote and the policy is the policy we are calculating
for her”. Judging from this imaginary but quite possible answer, one can draw a
conclusion that a businessperson always has a certain context in mind when she talks
about business rules. In the example above this context is the fact that someone asked
for a quote already - the business rule is therefore evaluated within this context and so
“the driver” and “the policy” have a very specific meaning.

The concept of Context therefore is the key to rule evaluation and action execution —
when deciding which instances of the business objects to consider when checking rule
conditions and executing actions, Aware IM looks for such instances in the Context (with
one exception that we will consider later). The Context can be regarded as a special
place within Aware IM where it keeps “relevant” instances of the business objects and
notifications. Still the question is how this Context is formed — how does Aware IM know
which instances are relevant and which ones are not?

There are certain formal events within Aware IM that affect the contents of the Context.
The full list of such events is described in the Data Processing section. Here we only
mention two of them:

- If an instance of a business object is created by the ENTER NEW or CREATE actions,
itis placed in the Context.

- If rules attached to a business object are being evaluated the instance of the
business obiject, for which rules are being evaluated, is placed in the Context.

4 Strictly speaking this is not necessarily true. For un-ordered rule collections an action is not executed
immediately but is placed on the agenda first. An action on the agenda may or may not be executed — see
Evaluation of Unordered Rule Collections. In this section, however, we will assume for simplicity that
actions are always executed
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Now let us go back to our rule — to get a full picture of what is going on when it is being
evaluated we must consider what was happening before and restore the context of rule
evaluation. We assume here that the software calculates the details of the requested
policy after someone has asked for a quote. It is therefore quite reasonable to assume
that there is some process that displays the form with the driver’s details to be filled out
by a user and after the form has been filled out calculates the details of the policy. The
rules of the process might look something like this:

ENTER NEW Driver
CREATE Policy

We assume here that the Driver and the Policy business objects are defined and
that the Po1icy business object has our rule attached to it as well as other rules that
calculate all the details of the policy. The first action displays the form of the Driver

business object on the user’s screen. As soon as the user enters all the details the
instance of the Driver objectis created and is placed in the Context (if there are any

rules attached to the Driver objectthey are evaluated as well). Then the instance of
the Policy objectis created and placed inthe Context and the rules attached to the
Pol1icy business object (including our rule) are evaluated. Therefore when our rule is
being evaluated the appropriate instances of the Driver and Pol1icy business objects

will have been already made available in the Context and the system uses the values of
the attributes of these objects to check the rule conditions and execute actions. By the
time the system finishes the creation of the Po11icy object all the details of the policy will

have been calculated!

More detailed information about the Context is given in the Context of Rule Execution
section.

Aggregate Operations

In the Context section we have mentioned that there is one exception to the fact that
Aware IM looks for instances of the business objects to work with in the Context. This
exception applies to aggregate operations. Aggregate operations are those rule
expressions that start with keywords EXISTS, COUNT, SUM, MIN, MAX, AVG (see
EXISTS Expression and Aggregate Calculations). When such an expression is
encountered Aware IM always looks at all data available in the database and considers
all instances inthe database that match the conditions of the aggregate operation, not
only instances in the Context. For example,

IF EXISTS Policy WHERE Policy.Excess > 1000 Then DoSomething

Here Aware IM looks at all existing policies inthe database to find out if there is any
policy with excess greater than one thousand dollars.
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Let us now have a look at what happens when the conditions of a rule have been met
and the corresponding action(s) are triggered. See Action Execution.

Action Execution

Before an action triggered by a rule is executed the system’s data is assumed to be in a
stable state. The “data” here means the entire collection of data available— all instances
of all business objects stored in the database or in some other storage media known to

Aware IM. A stable state means that all the data is consistent and nothing is happening
— the state of the system is “fixed” at this moment in time®.

An action may disturb the stable state of the system by doing one of the following:

- Creating a new instance of some business object
- Modifying the existing instance of some business object

After the disturbance occurs Aware IM starts checking if there are rules defined
anywhere in the system that react to the creation or modification of the business object
instance. If that is the case Aware IM starts evaluation of such rules. These rules in turn
may create or modify other instances of business objects and cause other disturbances
and so on — thus starting a chain reaction that stops only when there are no rules to
evaluate any more, in which case the system moves to a stable state again (but this
state is different from the previous state as the the data is probably different).

We said above that if there are rules anywhere in the system that react to the creation or
modification of the business object instance, they are evaluated. What does “anywhere
in the system” mean here? It means the following:

1. Rules attached to a business object the instance of which has been created or
modified.®

2. Rules attached to other business objects that refer to the business object instance
that has been created or modified.

The first set of rules has already been mentioned before — whenever a new instance of a
business object is being created or the existing instance is being modified, and there are
rules attached to this business object, they are evaluated. In the example of the previous
section rules attached to the Driver business object are evaluated after the form has
been filled out (this is when the instance of the Driver objectis created in the system).
Rules attached to the Policy business object are evaluated immediately after the

® This may not be true if the action was triggered in the middle of the evaluation of an un-ordered
collection of rules — see Evaluation of Unordered Rule Collections. In this section, howewver, we will
assume for simplicity that the state of the system is always stable prior to the execution of an action.

® This does not apply to the instance of a business object the rules of which are already being evaluated
as part of an un-ordered collection of rules - see Evaluation of Unordered Rule Collections. We will ignore
this case for purposes of the current discussion.
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CREATE action creates a new instance of the Policy object. Let us suppose now that

we modify our process to add an action that sets the state of the policy after it has been
created, so the process now looks like this:

ENTER NEW Driver
CREATE Policy
Policy.State='Calculated'

The action in the third rule unconditionally modifies the attribute of the Po11icy object —
this causes the rules attached to the Po11icy objectto be evaluated again.

The second set of rules (those rules that refer to the instance of the business object that
has been created or modified) is called cross-reference rules. An explanation of what
these are, are given in the Cross-reference Rules section.

Cross-reference Rules

Cross-reference rules are rules that refer to a particular instance of a business object
through the reference attribute of another object. For example, let us assume that our
Policy business object has a reference attribute declared — this reference is to the

Driver for which the policy is made. Let us assume that the name of this attribute is
MyDriver.Our age rule should now be written like this:

IF Policy.MyDriver.Age > 70 Then INCREASE Policy.Excess BY 100

We should also make modifications to the process that enters the details of the driver
and calculates the policy to initialize the MyDriver attribute of the Po11icy object

appropriately:

ENTER NEW Driver
CREATE Policy WITH Policy.MyDriver=Driver

The age rule written in the above form refers to the instance of the Driver object
through the reference ofthe Policyobject(Policy.MyDriver.Age). This rule
therefore is a cross-reference rule.

Cross-reference rules are evaluated whenever the instance of the object they refer to is
changed. Consider what happens if a policy for some driver has been calculated but
then the user realizes that she had made a mistake and entered the wrong age of the
driver. She brings up a form for the driver and changes the value of the Age attribute.
Let us see what happens when the changes are submitted. The particular instance of a
Driver objectis modified and therefore if there are any rules attached to the Driver
object they are evaluated. Let us assume for simplicity that there are no such rules.
There is however a rule that refers to the Driver object—this is our age rule. Aware IM
automatically finds the instance of the Po1licy object that refers to the instance of the
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modified Driver object and starts evaluating the cross-reference rule. Thus the system
guarantees that the excess is correctly calculated no matter where the change that

affects its calculation happens! If the age value entered first was 70 and the correct age
Is 71 then the excess will be re-calculated as soon as the correct age of 71 is submitted.

Note that Aware IM will re-calculate cross-reference rules only for those instances of
business objects that refer to the modified instances — in our example, only the Policy
instance that refers to the modified Driver object will be re-calculated; all other policies
will not be considered.

There is a flag in the Configuration Tool that allows you to explicitly turn off the cross-
reference rule mechanism for a particular rule (see Advanced Rule Options). When this
flag is turned off for a rule the rule is never recognized as a cross-reference rule, so if
any attributes referred to by this rule are modified the rule is not evaluated. Turning off
this flag may be useful if evaluation of a cross-reference rule as a result of an attribute
change leads to modification of a large number of business object instances. For
example, let us say that our Po11icy object refers to a StampDuty objectin a rule that
calculates commission of the policy:

Policy.Commission = Policy.Value/20 + Policy.StampDuty.Rate/100

If rate of the StampDuty objectchanges this change will cause re-calculation of all
policies in the system through the above rule, which is normally interpreted as a cross-
reference rule. If there are a large number of policies in the system their re-calculation
may take up significant time. You may want to warn the user about the effect of such
change or even defer the execution of the change until nighttime. In this case you would
like to configure a process that would control the changes to critical attributes of the
system and turn off automatic recognition of cross-reference rules.

Other Points Related to Action Execution

There are also a couple of other interesting points worth mentioning when describing
execution of actions.

a) When a reference attribute of some object is modified and this reference attribute
has matching attribute on the referred object, the referred object is modified as well
and its rules (if any) are evaluated (see Reference Attributes for the explanation of
what matching attribute is).

For example, let us assume that the Pol1icy object has a reference to the briver

object like in the previous example. Let us also assume that this attribute has a matching
reference on the Driver object called MyPolicies,which refers to all the policies of a

driver. The relationships between objects are illustrated in the following diagram:
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MyDriver (1)

Policy Driver

HyFolicies

Let us also assume that there is a rule somewhere that sets the reference of some
instance of the Policy objectto some instance of the Driver object:

Policy.MyDriver=Driver

This action modifies the instance ofthe Policy objectand so any rules attached to the
Policy are evaluated. This is not the only thing that happens, however. Because the
MyDriver attribute of the Pol1cy object has a matching attribute inthe Driver object
(MyPolicies), the instance of the Driver objectthat is set into the Policyis
modified as well — the instance of the Po1icy object appears in its list of policies.
Consequently if there are any rules attached to the Driver objectthey are evaluated as
well.

b) The rules that check whether the existing member has been changed in a list are
considered to be cross-reference rules.

Let us assume hypothetically that the Driver object has the attribute TotalExcess
that is supposed to store the cumulative excess across all policies of a particular driver.
Consider the following rule attached to the Driver object, which re-calculates the value
of total premium whenever one of its policies changes in any way:

IF Policy FROM Driver.MyPolicies WAS CHANGED Then
Driver.TotalPremium = SUM Policy.Excess WHERE Policy IN
Driver.MyPolicies

Even though there is no attribute of some business object that is referred to through a
reference of another business object in this rule, the rule is still considered to be a cross-
reference rule. So if a user modifies attributes of some Policy objectthe rules of the
related instance of the Driver object are automatically evaluated as well and the total

premium is re-calculated.

Evaluation of Rule Collections

We had a look at how Aware IM identifies instances of the business objects to work with
and also what happens when actions are executed. Let us now look in more detail at
how rules are evaluated. In the Rule Evaluation section we have provided the list of
events that trigger rule evaluation. When any of these events occur there is a number of
rules that are considered for evaluation — if a process has been started these are the
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rules that implement the process, if an instance of a business object is created or
modified, these are the rules attached to the business object and so on. We will call
these sets of rules rule collections.

Rule collections can be ordered or un-ordered. Ordered rule collections are evaluated
one-by-one in exactly the same order that they appear in the rule collection. The only
example of an ordered rule collection is a process implemented by rules, which has the
“Maintain rule order” flag turned on — see Adding/Editing Processes. When such a
process is started its first rule is evaluated and the actions are executed if rule conditions
are met. If actions create any instances of the business objects they are placed in the
Context as described in the Context section. If actions create or modify instances of
business objects the rules attached to these business objects (if there are any) are
evaluated, cross-reference rules (if there are any) get evaluated as well — as described
in Action Execution. When action(s) of the first rule finish their execution, the second rule
of the ordered rule collection of the process is examined — its conditions are evaluated
and if they are met the corresponding actions are executed. This cycle is repeated until
the last rule in the collection has been evaluated.

Evaluation of un-ordered rule collection is very different. So different in fact that an entire
section in this document is dedicated to the evaluation of un-ordered rule collections.
See Evaluation of Unordered Rule Collections.

Evaluation of Unordered Rule Collections

Evaluation of an un-ordered rule collection in Aware IM is implemented by a rule engine,
so the terminology used in this section will probably be familiar to those who used to
work with rule-based systems before and knows the theory behind the algorithms
employed by rule engines.

See also:

Overview of Rule Engine Framework
Example of Rule Engine Execution
“While” Semantics

Did it Change?

Rule Priorities

Overview of the Rule Engine Framework

Most rule collections in Aware IM are un-ordered, such as rule collections attached to
business objects and notifications as well as processes that have the “Maintain rule
order” flag turned off. From the name of the rule collection itis clear that the order of
rules in the collection does not matter. So how does the rule engine in Aware IM decide
which rules to evaluate first, second and so on?
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The answer is that when the rule engine starts evaluating an un-ordered rule collection it
evaluates all rules of the collection at once. Actions for those rules for which conditions
have been met are stored in a separate container called the agenda. The fact that there
are actions on the agenda does not mean that all these actions are immediately
executed — the actions are waiting until they are taken off the agenda and are executed.
Actions are stored on the agenda in blocks. Action block corresponds to exactly one rule
that triggers the actions of the block in the first place. Usually an action block contains
just one action, however, if a rule triggers several actions the block contains several
actions.

So what happens after all rules have been evaluated and placed on the agenda? The
first action block is taken off the agenda and is executed. Which action block is first? The
answer to this question is undefined. It is impossible to predict which action block will be
executed first - the action block is taken off the agenda at random”.

What happens next? The actions of the first block randomly taken off the agenda are
executed. What happens during execution of such actions is described in Action
Execution. The only difference is that if the un-ordered rule collection represents rules
attached to a business object and the actions modify some attribute of the same
business object, then the entire collection of rules does not get re-executed again, since
itis already being executed.

After the first action block has finished execution the rule engine starts to re-evaluate
conditions of the rules, since the actions could have changed the state of the system
(represented by values of attributes of business objects that are in the rule engine
terminology called facts). Note that only those rules that depend on the facts changed by
the action(s) are re-evaluated. The agenda is reviewed as well —those action blocks that
represent rules with the conditions that no longer hold are removed from the agenda and
the new action blocks representing rules for which the conditions hold are placed on the
agenda.

After the agenda has been re-structured another action block is randomly taken off the
agenda and executed. The cycle is repeated until there are no more action blocks on the
agenda.

This algorithm can be summarized by the following flowchart:

" In fact the order is random only for action blocks that have equal priority — see priorities later in this
section. In the current discussion we assume for simplicity that the order is completely random.
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Evaluate all rules  [————--——=—===——————- L

Add action
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Take action block
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Execute first action block
off the agenda

Change system
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restructure

____________________________________________._

Fe-evaluate the rules
that depend on changed
facts

Example of Rule Engine Execution
To better illustrate how the rule engine works let us consider the following example.
Suppose that our Policy object has the following rules defined (again it does not
matter whether this example is very realistic):
1. Rule 1 (initialization of State attribute):
IF Policy.State IS UNDEFINED Then Policy.State = 'NEW'

2. Rule 2 (initialization of Excess):

IF Policy.Excess IS UNDEFINED Then Policy.Excess = 0
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3. Rule 3 (calculation of excess for young drivers)

IF Policy.State = 'NEW' AND Policy.MyDriver.Age < 70 Then
Policy.Excess = 100

4. Rule 4 (calculation of excess for elderly drivers)

IF Policy.State = 'NEW' AND Policy.MyDriver.Age >= 70 Then
Policy.Excess = 200

5. Rule 5 (calculation of final state)

IF Policy.Excess > 0 Then Policy.State = '"CALCULATED'

Let us assume that an instance of the Pol1icy objectis being created, Policyis
initialized with a reference to the Driver,whose age is 30 and all other attributes of
the Policy object are initially undefined. Now let us see what happens when the rule
engine starts evaluating the rules for this new instance of the Policy object.

Scenario 1:

Step 1: all rules are evaluated. The conditions are met for Rule 1 (State isinitially
undefined) and Rule 2 (Excess isinitially undefined) only. Conditions of Rule 3 and
Rule 4 are not met because the State isnot ‘NEW’; conditions of Rule 5 are not met
because the Excess isundefined. The agenda is formed and it initially contains
actions blocks of Rule 1 and Rule 2 (each action block has one action):
Agenda:

- Policy.State = '"New' (from Rule 1)

- Policy.Excess = 0 (from Rule 2)

Step 2: an action block is randomly taken off the agenda. Let us assume that itis the
action block from Rule 2. After it is executed the value of Excess attribute becomes 0.
The agenda now only has the action block from Rule 1.
Agenda:

- Policy.State = 'New' (from Rule 1)

Step 3: Rules that depend on the changed attribute Excess are re-evaluated. Rule 2
and Rule 5 only depend on the value of Excess attribute (Rule 3 and Rule 4 set this
value but do not depend on it). The conditions of Rule 2 and Rule 5 are re-evaluated.
Both conditions are not met (Excess is defined and equal to 0). Therefore their actions
are not placed on the agenda. Existing agenda is reviewed as well — its only action is
from Rule 1, which does not depend on the changed attribute and so is left intact. The

agenda therefore still has one action block from Rule 1.
Agenda:
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- Policy.State = '"New' (from Rule 1)

Step 4: an action block is randomly taken off the agenda. There is only one action
block on the agenda so itis executed. The value of the State attribute becomes
‘NEW’

Agenda: (empty)

Step 5: Rules that depend on the changed attribute are re-evaluated. Rule 1, Rule 3
and Rule 4 depend on the value of the State attribute, so their conditions are re-
evaluated. Only conditions of Rule 3 are met because the State is now defined and

the age of the driver is 30. So the action of Rule 3 is placed on the agenda.
Agenda:

- Policy.Excess = 100 (from Rule 3)

Step 6: the only action block is taken off the agenda and is executed. The value of
excess becomes 100.
Agenda: (empty)

Step 7: The conditions of Rule 2 and Rule 5 that depend on the Excess attribute are
re-evaluated. The condition of Rule 5 is met and the corresponding action is placed on

the agenda.
Agenda:

- Policy.State = 'CALCULATED' (from Rule 5)

Step 8: the only action block is taken off the agenda and is executed. The value of
state is now CALCULATED.
Agenda: (empty)

Step 9: The conditions of Rule 1, Rule 3 and Rule 4 that depend onthe State
attribute are re-evaluated. Neither condition is met; nothing is placed on the agenda.
Agenda: (empty)

Step 10: The agenda is empty; the algorithm finishes. The value of Excessis 100, the
value of StateiSCALCULATED

Agenda: (empty)

Let us see now what would happen if a different action block was taken off the agenda
at Step 2.

Scenario 2:

Step 1 is the same as before.

Copyright © 2002-2023 Awaresoft Pty Ltd Page 54 of 479



Aware IM 8.8 User Guide

Step 1: all rules are evaluated. The conditions are met for Rule 1 (State isinitially
undefined) and Rule 2 (Excess isinitially undefined) only. The agenda has the

corresponding actions
Agenda:
- Policy.State = '"New' (from Rule 1)

- Policy.Excess = 0 (from Rule 2)

Now we take the action from Rule 1 off the agenda.

Step 2: The action block from Rule 1 is taken off the agenda. It is executed and the
value of State attribute becomes ‘NEW’. The agenda now only has the action block

from Rule 2.
Agenda:
- Policy.Excess = 0 (from Rule 2)

Step 3: The conditions of Rule 1, Rule 3 and Rule 4 are re-evaluated because they
depend on the value of the changed attribute State.The condition of Rule 3 only is
met (state is ‘NEW’ and driver age is 30) so its action is placed on the agenda. The
agenda is reviewed as well —the rule of its existing action block does not depend on
the State attribute and so the action is left intact. The agenda now has 2 actions.
Agenda:

- Policy.Excess = 0 (from Rule 2)

- Policy.Excess 100 (from Rule 3)

Step 4: an action block is randomly taken off the agenda. Let us assume that itis the
action block from Rule 3. After itis executed the value of the Excess attribute
becomes 100. The agenda now only has the action block from Rule 2.
Agenda:

- Policy.Excess = 0 (from Rule 2)

Step 5: The conditions of Rule 2 and Rule 5 are re-evaluated because they depend on
the value of the changed attribute Excess. The condition of Rule 5 only is met so its
action (Policy.State = 'CALCULATED') isplaced on the agenda. The existing
action on the agenda is reviewed as well. The action comes from Rule 2 that depends
on the changed attribute so the condition is re-evaluated — it no longer holds
(Policy.Excessisno longer undefined as its value is now 100)! This means that the
action is removed from the agenda! Therefore the only action that remains on the
agenda is the action from Rule 5.
Agenda:

- Policy.State = 'CALCULATED' (from Rule 5)

Further steps are equivalent to steps 8, 9 and 10 in the previous scenario. At the end of
the algorithm we will also have the value of State=’ CALCULATED’ andthe value of

Excess=100.
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Finally let us consider what would have happened if a different action was taken off the
agenda at step 4 of the second scenario.

Scenario 3:
The first 3 steps are the same:

Step 1: all rules are evaluated. The conditions are met for Rule 1 (State isinitially
undefined) and Rule 2 (Excess isinitially undefined) only. The agenda has the
corresponding actions
Agenda:

- Policy.State = 'New' (from Rule 1)

- Policy.Excess = 0 (from Rule 2)

Step 2: The action block from Rule 1 is taken off the agenda. After it is executed the
value of the State attribute becomes ‘NEW’. The agenda now only has the action

block from Rule 2.
Agenda:
- Policy.Excess = 0 (from Rule 2)

Step 3: The conditions of Rule 1, Rule 3 and Rule 4 get re-evaluated because they
depend on the value of the changed attribute State.The condition of Rule 3 only is
met (state is ‘NEW’ and driver age is 30) so its action is placed on the agenda. The
agenda is reviewed as well —the rule of its action does not depend on the State

attribute and so the action is left intact. So the agenda now has 2 actions.
Agenda:

- Policy.Excess = 0 (from Rule 2)
- Policy.Excess 100 (from Rule 3)

Now we take the action from Rule 2 off the agenda.

Step 4: The action block from Rule 2 is taken off the agenda. After it is executed the
value of the Excess attribute becomes 0. The agenda now only has action block from
Rule 3.
Agenda:

- Policy.Excess = 100 (from Rule 3)

Step 5: The conditions of Rule 2 and Rule 5 are re-evaluated because these rules
depend on the changed attribute Excess. The conditions of neither rule are met
(Excessisdefined and is equal to 0). The existing action on the agenda is reviewed
as well — its rule depends on the changed attribute, but its conditions still hold, so the
action remains on the agenda.
Agenda:

- Policy.Excess = 100 (from Rule 3)
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Step 6: the only action block is taken off the agenda and is executed. The value of
Excess isnow 100.
Agenda: (empty)

Step 7: The conditions of Rule 2 and Rule 5 are re-evaluated because they depend on
the value of the changed attribute Excess. The condition of Rule 5 only is met so its
action is placed on the agenda.
Agenda:

- Policy.State = '"CALCULATED' (from Rule 5)

Further steps are equivalent to steps 8, 9 and 10 of the scenario 1. At the end of the
algorithm we get the value of State=’CALCULATED’ and the value of Excess=100

again.

Interestingly, no matter in which order we take the actions off the agenda the end result
is the same! This is only possible, though, if every single rule in the un-ordered collection
of rules is self-contained (independent of how and when other rules are evaluated) and
consistent (makes sense from the business point of view) and this is what business rules
are supposed to be! This is worth stressing again — business rules must be self-
contained and consistent!

“While” Semantics

Normally when the rule engine finishes execution of an action it starts re-evaluating rules
that depend on changed facts only. However, generally speaking, it must also re-
evaluate conditions of the rule that triggered the last action irrespective of whether the
rule depends on the changed facts or not. The rationale behind this is that if conditions
of a rule are met its actions must be executed. There is no guarantee that the action that
has just been executed had changed ang/thing that could have affected its conditions, so
the engine must evaluate the rule again®.

This behaviour means that the same rule may be evaluated over and over again
provided that its conditions still hold. Thus a rule may encapsulate the semantics of the
“‘while” statement — instead of defining a rule as “IF something is true then do something”
we might as well define it as “WHILE something is true then do something”.

The only problem with the above behaviour is that the subtlety of the “while” semantics
Is easy to overlook. Anyone defining business rules must be very careful as the incorrect
usage of rules may cause infinite loops (the rule engine will eventually time out and
abort if an infinite loop does occur). Consider the following rule:

® There is a guarantee that conditions of other rules, which do not depend on changed facts and which
actions are not on the agenda, do not hold (otherwise they would have been on the agenda) - this is the
reason the algorithm does not consider them after execution of an action.
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IF Glass.State <> 'FULL' Then INCREASE Glass.WaterLevel BY 10

The rule is supposed to add some water to a glass if itis not full already. If we only have
this single rule defined for a G1ass object and we evaluate it for a glass with the State
attribute not FULL initially, the rule will keep executing the INCREASE action until the
engine times out. However, if we add the following rule to the Glass object everything
will be fine:

IF Glass.WaterlLevel = 100 Then Glass.State = 'FULL'

Aware IM supports a special flag that makes it possible to turn off the “while” semantics
behaviour for a rule (see Advanced Rule Options). If this flag is turned off the rule engine
will not evaluate the rule that triggered the execution of the last action block taken off the
agenda (unless the conditions of the rule depend on the values of attributes that the
action of the rule changes). For example, if the flag for the rule

IF Glass.State <> 'FULL' Then INCREASE Glass.WaterLevel BY 10

is turned off, the rule will be evaluated initially and its action will be executed (jf state is
not FULL), but it will not be executed immediately again. Other actions (if there are any)
will get executed and if those actions do not change the value ofthe State attribute our
rule will not be re-evaluated again. However, if our rule were written like this:

IF Glass.WaterLevel <> 100 Then INCREASE Glass.WaterLevel BY 10

itwould be re-evaluated repeatedly after the execution of the INCREASE action
irrespective of the value of the “while semantics” flag. This is because the INCREASE
action changes the value ofthe WaterLevel attribute and the rule condition depends
on this value.

Did it Change?

The subtle issue described in this section is related to a stage in the rule engine
algorithm where it detects which rules depend on the changes made by the previously
executed action. The subtle point here is that even though the action has been executed
it may not have changed the state of the system, even if it had attempted to modify the
value of some attribute. This happens, for example, if an action sets the value of the
attribute that is equal to its current value. This situation is considered to be a non-event
from the rule engine point of view and the rule engine simply ignores the fact that the
action has been executed. Consequently it does not re-evaluate the rules and review the
existing agenda even for a rule that triggered the last action.

This behaviour helps to avoid infinite loops in certain rules even if they support “while”
semantics. Consider the following rule, for example:
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If Policy.Driver.Age > 70 Then Policy.Excess = 200

If a rule supports the semantics of a “while” statement (see While Semantics) the rule
can be interpreted as “while driver’'s age is greater than 70 set excess to 200”. The
driver’s age will never change here and so we might think that this rule would cause an
infinite loop. This does not happen, however. After the action has been executed for the
first time and the new value has been set to 200, all subsequent executions of the action
would not change the value of the attribute and so the rule is not evaluated again.

NOTE: the rule engine will not execute unconditional rules over and over again if the
action keeps changing the value of some attribute, since such action guarantees to
cause infinite loop. For example, the following rule with no conditions:

INCREASE Policy.Excess BY 100

will only be executed once.

Rule Priorities

When describing the rule engine algorithm in the Overview of the Rule Engine
Framework section we said that action blocks are taken off the agenda at random. This
Is not quite true - the order of action blocks on the agenda is not completely random, but
arranged according to rule priorities. The higher the priority of the rule corresponding to
the action block the sooner it will be executed. The rule engine guarantees that action
blocks corresponding to rules with higher priority are always executed before action
blocks corresponding to rules with lower priority — whatever actions exist on the agenda
are sorted according to the priorities of their rules and are taken off the agenda in that
order.

It is important to stress, though, that if priorities of the rules are the same, the order of
the corresponding action blocks is random. Most often action blocks on the agenda
correspond to rules that have the same priority — that is why we ignored rule priorities
when describing the rule engine algorithm.

So when are priorities important? First of all, when we are dealing with rules that invoke
actions that do not modify the value of some attribute, but call predefined system
operations, such as REPORT ERROR, SEND etc. By default Aware IM assigns lower
priorities to such rules than the priorities of rules invoking actions that modify attributes.
The rationale is that unlike modification of an attribute, the predefined system operations
are one-off actions that usually have drastic effects that cannot be undone. For example,
the REPORT ERROR actionimmediately aborts the execution of the rule engine without
giving it a chance to change anything (unless process failure rules are defined).
Consider the following rules:
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Rule 1: If Policy.State IS UNDEFINED Then REPORT ERROR 'State must
always be defined'
Rule 2: 1f Policy.State IS UNDEFINED Then Policy.State = 'NEW'

If priorities of these rules were equal there is a chance that Rulel is executed before
Rule 2. If this happened the engine would be immediately aborted without being able to
change the value of the Policy.State to NEWand by doing so avoid execution of Rule
1. This does not happen as Aware IM assigns lower priority to Rule 1 than to Rule 2 or
any other “modify attribute” rule. Therefore validation rules like Rule 1 are only evaluated
after the values of all attributes have “stabilized”.

Another type of rule that is prioritised by Aware IM by default is a rule that has an action,
which generates documents from document templates (see Document Generation).
Again documents should only be generated after values of all attributes have stabilized
and so such a rule has low priority.

It is relatively rare that someone might need to prioritize rules explicitly. One such need
may arise from the necessity to specify the default action to be taken if all else fails. For
example, there may be a situation when we enumerate possible options and take action
in each case: “If condition1 then do something”; “If condition2 then do something else”;
“If condition 3 then do something else again” and so on. Finally we may want to take a
default action that is executed if neither of the conditions holds. We could write a rule
that would negate all the conditions: “lIf NOT condition1 and NOT condition2 and NOT
condition3 ... then take default action”. If there are many conditions it may be quite
tedious and impractical to negate them all. An alternative would be to assign lower
priority to the rule that takes the default action compared to the rules that check
conditions.

Context of Rule Execution

In the Context section we have introduced the concept of Context and explained where
Aware IM looks for instances of business objects and notifications while evaluating
rules. This section provides more details about the Context; in particular, it explains how
and when the Context is formed.

See also:

How Context is Formed
Instances Prefixes
Other Usages of Context

How Context is Formed

The Context is used by Aware IM to resolve values of attributes of business objects
during evaluation of rule collections (both ordered and un-ordered — see Evaluation of
Rule Collections). It is important to emphasize that each rule collection has its own

Copyright © 2002-2023 Awaresoft Pty Ltd Page 60 of 479



Aware IM 8.8 User Guide

Context; there is no single Context that is shared by all rule collections. For example, let
us suppose that we are executing a rule collection representing rules of a process. This
rule collection has a Context associated with it (let us not worry for now how it was
formed). If some action modifies the value of an attribute of some business object
Aware IM starts evaluating the rules attached to this business object. Before doing so it
assigns a new Context to this collection of rules (again let us not worry for now what
gets written into this Context). Once the rules attached to the business object finish
execution, the Context associated with the rule collection is discarded and Aware IM
continues evaluation of the process rules. Now, if some action of these rules starts
another process Aware IM assigns another Context and starts evaluating the rules of a
sub-process. When the sub-process finishes Aware IM discards the Context and returns
to the evaluation of the rules of the original process.

Let us now have a look at what gets written into the Context and when. The contents of
the Context is changed under the following scenarios:

1. Instances of the business objects found by the FINDand PICK FROM actions are
written into the Context of the rule collection that invokes these actions®.

For example, let us look at the following process:

FIND Driver WHERE Driver.Name = '"John Smith'
Driver.Age = 40

The first rule in this process finds the driver with the name John Smith. if such an
instance is found itis written into the Context.

2. Instances of business objects or notifications created by the CREATE or ENTER NEW
actions are written into the Context of the rule collection that invokes the actions.

The following example is similar to the previous one:

CREATE Driver WITH Driver.Name = 'John Smith'
Driver.Age = 40

3. When Aware IM starts evaluating the rules attached to a business object the
instance of the business object is written into the Context. The instance is either
taken from the parent Context (such as when an instance of a business object is
modified by a process) or is provided by the external request (such as when a user
changes attribute values on the business object form and submits the changes to the
system).

% If an un-ordered collection is executing the instances are written into the Context of the action block - see
Note 3 later in this section.
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In the process from the first scenario the second rule modifies the attribute of the driver's
instance found by the previous rule. If the Driver object has rules attached to it Aware
IM assigns a new Context to these rules, writes the instance of the Driver from the
process Context into the new Context and starts evaluating rules of the Driver object.

4. When Aware IM starts executing a process the instances of the business objects
representing process input are written into the Context. The instances are taken from
the parent Context.

For example, consider the following process:

FIND Policy WHERE Policy.MyDriver.Name = 'John Smith'
CalculatePremium

Here we assume that CalculatePremium process that calculates the premium of the
policy has the Po11icy object declared as its input. The first rule finds the policy
belonging to John Smith and writes itinto the Context of the main process. Then Aware
IM creates a new Context for the CalculatePremium process, writes the instance of
the Policy from the main process’s Context into the new Context and starts evaluating
rules of the CalculatePremium process.

5. When a new instance of a business object or notification is created by the CREATE
action Aware IM writes the contents of the parent Context into the new Context
which is created when rules attached to the business object or notification are
evaluated.

In other words the Context of the parent rule collection is available when a new business
object or notification are being created. For example consider the following process,

FIND Policy WHERE Policy.ExpiryDate < CURRENT DATE
CREATE ExpiryEmail
SEND ExpiryEmail TO Policy.Driver

The first rule of the process finds the expired policy and puts the found instance into the
Context of the process. The second rule of the process creates the notification
ExpiryEmail and evaluates any rules attached to the creation of this notification™®.
The new Context is assigned to these rules, but now not only the created notification is
written into this Context but the entire contents of the existing Context is written into the
new Context as well. Therefore in this example Policy instance is available to any
Initialization rules of the notification. The created notification is also written into the
original Context (as a result of creation), so in this particular case both Contexts have
identical contents.

%n this example the CREATE rule is actually unnecessary. The SEND action would automatically create
the notification if it has not been created already.
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NOTE: The following instances of business objects are always accessible to rules
directly — there is no need to find them using the FIND action, as they are always
implicitly present in any Context:

a. Aninstance of a business object representing logged in user (must be a member of
the SystemUsers group) — this instance can be referred to using LoggedIn prefix
(see Instance Prefixes), for example LoggedInLibraryMember where
LibraryMember is a business object belonging to the SystemUsers group.

b. Instances of intelligent business objects with Business or System inteligence
types. There are always only single instances of such business objects in the

system, so they can always be unambiguously resolved.
c. Aninstance of the SystemSettings object.

NOTE: If there are multiple instances of the same business object in the Context any
action that operates on such a business object operates on all instances of the object
present in the Context. For example, in the scenario 1 above which describes the
modification of the Driver object found by the FIND action, if the action finds several
instances of the Driver object all these instances are written into the Context.
Consequently the action that modifies the Age attribute modifies every single instance of
the Driver object found by the FIND action. Similarly in scenario 5 if there are several
expired policies the email is sent to owners of each policy.

NOTE: When rules of an un-ordered rule collection are executed (see Evaluation of

Unordered Rule Collection) instances of business objects and notifications created by
the CREATE or ENTER NEW actions or found by the FIND or PICK FROM actions are not

written into the Context of the un-ordered rule collection. Instead these instances are
made available only within the action block that contains the FIND (PICK FROM) oOr

CREATE (ENTER NEW) actions. This means, for example, that it is quite meaningless
to attach rules to a business object, which have single FIND action. However, having an

action block that finds some object and then does something with the found instance
within this block may be quite meaningful.

Instance Prefixes

Normally rules do not distinguish between instances of the same business object.
Instances are resolved from the Context and if there is more than one instance of the
object in the Context the action is applied to all such instances.

However, in certain relatively rare circumstances it may be necessary to distinguish
between instances of the same business object stored in the Context. In these cases
special instance prefixes added to the attribute path just before the name of the
business object can be used.
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Consider, for example, the following rule attached to a business object SystemUser,
which checks that there is only one instance of the SystemUser with the specified login
name in the system:

If EXISTS SystemUser WHERE (SystemUser.LoginName =
ThisSystemUser.LoginName) Then REPORT ERROR 'User with this name
already exists'.

Here the This prefix added to the name of the business object
(ThisSystemUser.LoginName) indicatesthe SystemUser instance located in the
Context as opposed to the SystemUser instances in the rest of the system, which are
searched by the aggregate operation.

There are several special prefixes that are used inthe Rule Language to distinguish
between instances of business objects in the Context:

- This

- That

- Other

- LoggedIn
- Added

- Removed
- Changed
- Failed

This prefix indicates the first instance of an object that has been added to the Context
by any of the scenarios described in the How Context is Formed section.

That prefix indicates the second instance of an object added to the Context. Usually itis
the instance found by the FIND or PICK FROM action or created by the CREATE or
ENTER NEW actions. For example, consider the process that has the following rules
defined:

1. FIND Policy WHERE Policy.MyDriver.Name='John Smith'
2.1f ThisPolicy.Excess > ThatPolicy.Excess Then..

Let us assume that the above process has the Po11icy objectas its input. When this
process is executed the instance of the Policy object being the input of the process is
put in the Context first. This instance may be referred to by the This prefix. The first rule
of the process finds another instance of the Po11icy object (the one belonging to John
Smith). The result is put into the Context as well. As John Smith’s policy is the second
instance of the Policy objectin the Context it will have the That prefix, so the second
rule will compare the excess of the process input instance with the excess of John
Smith’s policy.
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If the FIND rule found more than one instance of the Pol1icy object, then these
instances could be referred to with the Other prefix — so we could refer to the initial
policy as ThisPolicyandto all other policiesas OtherPolicy.

The LoggedIn prefix can be used in conjunction with the name of the business object
that is using the system (member of the SystemUser group) to refer to the instance of
the currently logged in user. For example,

If LoggedInAssociate.LoginName='john' Then DoSomething.

Added,Removed and Changed prefixes are used in conjunction with WAS CHANGED
expression, which tracks changes in the list — see Evaluation of Rules Containing WAS
CHANGED Expressions.

The Failed prefix is used to indicate the object that caused a failure in process failure
rules — see Process Failure Rules.

Other Usages of Context

Aware IM uses the Context not only when rules are executed. It is also used in the
following situations:

- When queries using dynamic attributes are run (see Configuring Queries)
- When documents and presentations are generated (see Document Generation)

Queries using dynamic attributes may be invoked either from form operations in the user
interface or from hyperlinks in presentations or from rules (see FIND action). When a
query is invoked from a form operation the instance of the business object displayed by
the form is written into the Context and used if the query refers to the attributes of this
object dynamically. Similarly if a query is invoked from a hyperlink in a presentation the
instance of the object that the hyperlink is associated with is written into the Context and
used if the query refers to attributes of this object dynamically. If a query is invoked from
rules the dynamic attributes are resolved from the Context of the currently executing rule
collection — see How Context is Formed.

NOTE: a query using dynamic attributes may not be invoked from a menu item (see
Operations) as there is no Context when the menu item is selected. If this happens run
time error occurs.

When documents or presentations are generated attribute values referenced by tags
inside documents or tags and conditional elements inside reports or presentations are
resolved from the Context. The following scenarios are possible:

1. A document with the data source property set to “Determined at Run-time” is
generated inthe Operation Mode using an operation of the “Create Document” type
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(see Setting Menu ltem Properties) after a user selects one or more instances of the
business object on the Query Results screen. In this case selected instances of the
business object are written into the Context and used when the document is
generated.

2. A document with the data source determined by some query is generated in the
Operation Mode using the operation of the “Create Document” type. In this case the
guery is run before the document is generated and the instances of a business object
found by the query are written into the Context and used when the document is
generated.

3. A document is generated in the Operation Mode by invoking the operation of the
“Create Document” type from the form of a business object (see Form Caption and
Form Operations). In this case the instance of the business object being displayed by
the form is written into the Context and used when the document is generated.

4. A document with the data source property set to “Determined at Run-time” is
generated from rules (for example, when some attribute is being initialized to some
document template — see Document Generation). In this case the document uses the
Context of the currently executing rule collection.

5. A document with the data source determined by some query is generated from rules
as in the previous scenario. In this case the query is run before the document is
generated and a separate Context is formed. This Context contains the results of the
guery execution as well as any contents of the Context of the currently executing rule
collection. The resulting Context is used when the document is generated.

6. A presentation of some business object is generated to display the instances of a
business object found by a query (see Business Object Presentation). In this case
the instances found by the query are written into the Context and used when the
presentation is generated.

7. A presentation is generated from a form operation or from a hyperlink located on
some other presentation. In this case the instance of a business object that the form
is displaying or that the hyperlink is associated with is written into the Context and
used when the presentation is generated.

8. Sub-report or sub-presentation is generated as part of the generation of the master
report or presentation (see Document Generation). In this case a query associated
with the sub-report or sub-presentation is run first and then a special Context is
formed. This Context contains the results of the query and the current instance of the
business object in the master report for which the sub-report is generated. (Note that
the query associated with the sub-report or sub-presentation may use this instance
for attributes resolved dynamically). This Context is used when the sub-report or sub-
presentation are generated.

Evaluation of Rules Containing WAS CHANGED expressions

Evaluation of rule conditions containing WAS CHANGED expressions (and also
expressions that track changes in the list — WAS ADDED TO, WAS REMOVED FROM, WAS
CHANGED FROM — see WAS CHANGED Expression) is somewhat different from
evaluation of other expressions. Whereas most expressions check the absolute value of
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an attribute (such as“If Driver.Age > 70”), WAS CHANGED expressions check the
relative value of the attribute — that is, the current value of the attribute compared to the

old value of the attribute. The question is which value is considered to be “old™? Similarly
if an expression checks whether some element has been added to a list, the question is
— added when?

Before answering this question we must explain the meaning of the term last stable
version of a business object instance. The last stable version is the version of the
business object instance that is stored in the system and no rule processing of the rules
attached to the object is occurring. When an instance of the business object is modified
and rules attached to this business object start to be evaluated the instance of the
business object is considered to be in an unstable state. When rule evaluation and
action execution for the instance of the business object finish the instance of the object
moves to a stable state again. Any new modification to the business object instance
from the outside (for example, by a user or by a process) will cause rule evaluation and
action execution to occur again and move the object back to the unstable state.

Now we can answer the question which value Aware IM considers to be “old” when
evaluating WAS CHANGED expressions. The “old” value is the value corresponding to the
last stable version of the business object instance. For example, consider the following
rule:

If OLD VALUE (Policy.State) = 'CALCULATED' AND Policy.State WAS
CHANGED Then REPORT ERROR 'Cannot change state of the policy once
it is calculated'

OLD VALUE hereis the function that returns the value of the attribute corresponding to
the last stable version. Let us assume that the value of the State attribute currently
stored in the system is CALCULATED. Letus assume that a user brings up a policy form
and changes the value ofthe State attribute to NEW. When the changes to the policy

are submitted Aware IM starts evaluating the policy rules. When evaluating the rule
above it will compare the value of the last stable version of the State attribute

(CALCULATED) with the current value (NEW) and trigger the REPORT ERROR action.

Note that WAS CHANGED expression will return true each time itis evaluated provided
that the current value is different from the value of the last stable version. So in our
example if a rule above is evaluated again as a result of execution of other actions it will
still return TRUE. It will keep returning TRUE while rules are being evaluated for the
instance of the business object.

Once rule evaluation finishes the instance of the business object moves to the stable
state again. Consider the following rules on the Policy object:

1.IF Policy.State WAS CHANGED Then DoSomething
2.IF Policy.MyDriver.Age > 70 Then Policy.Premium = 200
3.IF Policy.Premium = 200 Then Policy.State='BIG PREMIUM'
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Let us assume that there is a policy for a driver aged 45, the value of Premiumis 100
and the policy state is NORMAL PREMIUM. If a user changes the age of the driver to 50,
neither of the actions of the three rules will be triggered (the value of the State attribute

for the current and last stable versions are the same and the age is still less than 70).
Now, if the user changes the age of the driver to 75 (again without changing the state of
the policy) the following will happen after the initial evaluation of rules:

a. Condition of Rule 1 will not hold because the current state is equal to the state of
the last stable version

b. Condition of Rule 2 will hold and so its action will be placed on the agenda

c. Condition of Rule 2 will not hold initially because premium is still 100

After the premium is changed to 200 by the action of Rule 2 the action of Rule 3 will be
triggered. This action will change the value of the State attribute to BIG PREMIUM.
This will cause the conditions of Rule 1 to be evaluated. Now, the current value of the
State attribute will be different from the value of the last stable version and
DoSomething will be triggered. After that the policy instance will move to the stable
state again so the “stable” value of the State attribute becomes BIG PREMIUM. If now
the user changes the driver’s age to 80 the action of the first rule will not be triggered.

Evaluation of list tracking expressions is quite similar — they compare the condition of the
list in the last stable version of the business object with the current condition.

Initialization Rules

The Rule Evaluation section enumerates all occasions when rules are evaluated in
Aware IM. There is one other occasion not mentioned in this section albeit this occasion
has a rather secondary nature compared to the ones described before.

When the user brings up a form to create a new instance of a business object (this may
happen as a result of the user selecting a menu item of the “Create Object” type or as a
result of the execution of the ENTER NEW action in some process), before the form is
displayed the rules attached to the business object are evaluated and the appropriate
actions are executed. The objective of rule evaluation is to initialize the attributes with
their initial values. Because of this not all rules attached to the object are evaluated -
only the initialization rules.

By default the system considers the following rules to be initialization rules:
1. Unconditional rules that set attribute values, for example

Policy.State = 'NEW'
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2. Rules that check whether a value is undefined and if so initialize this value, for
example

IF Policy.Excess IS UNDEFINED Then Policy.Excess = 0

It is also possible to explicitly specify whether the rule will or will not be used during
initialization - see Advanced Rule Options.

All other rules are ignored at the initialization stage. However, when the form is
submitted with the values entered by the user (who could have changed the initial
values) all rules are evaluated as usual.

Summary of Rule Evaluation

The following section provides a brief summary of what has been described in the
previous sections regarding rule evaluation and action execution in Aware IM.

1. Rules are evaluated when the following happens:

- Aninstance of a business object is created (provided that there are rules attached
to this business object)

- Value of an attribute of a business object instance is modified (provided that there
are rules attached to this business object)

- A process implemented by rules is started

- Aware IM receives notification (provided that there are rules associated with this
event)

- Notification is created (provided that there are rules associated with this event)

- Scheduling rules are triggered by a timer event

- Values of attributes of business objects are taken from the Context except for
aggregate operations such as EXISTS. When aggregate operations are
evaluated Aware IM looks at all data available in the system — see Aggregate
Operations.

2. The following events change the contents of the Context (see How Context is
Formed):

- Business objects found or selected by the FINDor PICK FROM actions are
written into the Context of an ordered rule collection or into the Context of the
currently executing action block of an un-ordered rule collection.

- Business objects and notifications created by the CREATE and ENTER NEW
actions are written into the Context of an ordered rule collection or into the
Context of the currently executing action block of an un-ordered rule collection.

- Before arule collection attached to a business object is evaluated the instance of
the business object for which evaluation occurs is written into the Context.
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- Before arule collection attached to a notification event (creation or receiving) is
evaluated the instance of the notification for which evaluation occurs is written
into the Context.

- Instances of business objects representing process input are written into the
Context prior to execution of the process.

3. Whenever a change to the system state occurs as a result of the creation of a new
instance of a business object or notification or modification of the existing instance,
Aware IM starts evaluation of the appropriate set of rules, i.e.

- Rules attached to a business object, an instance of which has been created or
modified.

- Rules attached to other business objects that refer to the business object
instance that has been created or modified (cross-reference rules).

4. Cross-reference rules are rules attached to some business object that also refer to
some other object via a reference attribute or check whether an existing element in a
list has been changed — see Cross-reference Rules.

5. When a reference attribute of some object is modified and this reference attribute
has matching attribute on the referred object, the referred object is modified as well
and its rules (if any) are evaluated.

6. Rule collections can be ordered and un-ordered. Ordered rule collections are
evaluated one-by-one in exactly the same order that they appear in the rule
collection. Un-ordered rule collections are evaluated by the rule engine using a
special algorithm — see Evaluation of Rule Collections.

7. The rule engine works as follows (see Overview of Rule Engine Framework):

- Initially all rules of the un-ordered rule collection are evaluated and the initial
agenda is formed.

- The first action block is taken off the agenda. The block is taken off according to
its priority. If priorities of actions blocks on the agenda are equal the block is
taken off at random.

- The actions of the action block are executed. The changes to the system facts
occur.

- Rules that depend on the changed facts are re-evaluated. The remaining actions
on the agenda are also reviewed to check if the conditions that triggered them are
still valid. The new agenda is formed.

- Another action block is taken off the agenda and executed. The process is
repeated until there are no more actions on the agenda.

8. Even though actions may be randomly taken off the agenda by the rule engine the
end result is the same provided that business rules are self-contained and
consistent.
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9. Rules may support “while semantics” in which case conditions of the rule that
triggered action execution will be repeatedly re-evaluated irrespective of whether rule
conditions depend on changed facts — see While Semantics.

10.Actions that assign an attribute value equal to the existing value do not cause re-
evaluation of rules, as the system’s state is not changed as a result of such an action
—see Did it Change?

11.Aware IM assigns default priorities to rules — actions that modify attribute have
highest priority; actions that call “system services” have lower priority and actions
that generate documents from templates have the lowest priority — see Rule
Priorities.

12.1t is possible to distinguish between instances of the same business object by using
instance prefixes — see Instance Prefixes.

13.The last stable version is the version of a business object instance that is stored in
the system and no rule processing of the rules attached to the object is occurring.
The WAS CHANGED expressions compare the current value of an attribute (or the
current state of a list) with the value of the last stable version — see Evaluation of
Rules Containing WAS CHANGED expressions.

14.Initialization rules are rules that set attribute values either unconditionally or after
checking whether the value is undefined. Such rules are executed before a form for
the new instance of a business object is displayed — see Initialization Rules.

Rules and Transactions

In Aware IM data processing may occur under the following scenarios:

1. An external request has been issued to the system, which triggered rule evaluation
(see Rule Evaluation). This external request may have been issued either from the
User Interface or from an external software system.

2. A notification has been received by Aware IM, which triggered rule evaluation.

3. Atimer event triggered scheduled processes to start executing (see Scheduling).

The following section describes how Aware IM handles database transactions when
processing data under the above scenarios (transactions are described in the Data
Storage section).

With scenarios 1 and 3 data processing occurs within a context of a single transaction.
This means that if something goes wrong all changes that have been done by any of the
rules between the start of the external request (or when the scheduled process started)
and the error are discarded (transaction is rolled back).

Copyright © 2002-2023 Awaresoft Pty Ltd Page 71 of 479



Aware IM 8.8 User Guide

What can go wrong? First of all a transaction is rolled back if any of the rules issues the
REPORT ERROR action. This action indicates an unrecoverable operation error so the
current transaction is immediately rolled back and any prior changes are discarded®!. A
transaction is also rolled back in case of an internal error.

With scenario 2 the behaviour of the system is slightly different. The rules attached to a
notification event are considered to be independent and are executed within separate
database transactions, so if one rule fails anywhere it does not affect other rules
attached to the notification — their changes are committed provided that these changes
themselves did not cause errors.

See also:

Long Operations
Batch Operations
Process Failure Rules

Long Operations

An action executed by a rule may start an operation that takes a long time to complete.
For example, an action may request a service from some other system (see
Communication with Other Systems) and the other system may take minutes, days or
months to implement the request. Or an action may start an operation in the user
interface and wait for the input from a user (there is a number of such actions in the Rule
Language — see Rule Language Reference). Again it may take a user minutes or hours
to provide this input.

Aware IM seamlessly supports operations that take a long time to complete. If a reply
has not been delivered to Aware IM within a certain time frame the current request that
started the long operation is suspended. This means that Aware IM stores the current
state of the external request that started rule execution in the first place in the database
and continues with other tasks. As soon as a reply has been received (no matter how
long it took to receive the reply) Aware IM restores the state of the request and resumes
execution of rules as if no long operation has taken place. While Aware IM is waiting for
the reply the request is considered to be “active” — it is possible to look at the list of all
active processes in the system by selecting the menu item of the “Active Processes”
type in the Operation Mode (see Setting Menu ltem Properties).

When an action requests a service of another system Aware IM waits for a reply for one
minute before it suspends the current request. After that it waits for the reply indefinitely
(unless the request is cancelled by the user from the Active Processes screen).

" Transaction is not rolled back if process failure rules are defined for a process that started rule
evaluation in the first place — see Process Failure Rules.
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When an action starts an operation of the user interface the request is suspended
immediately. If areply from the user has not been received within half an hour (this is
the default value which can be changed in the system’s property file — see Appendix A)
the request is automatically cancelled.

When a request is suspended Aware IM commits the current database transaction.
When a reply is received a new transaction is started. This means that if an error occurs
after the reply has been received only changes since the request has been resumed are
rolled back. Any changes before the request was suspended remain committed. This
behaviour means that it is generally not a good idea to perform any changes to the
system prior to the execution of a potentially long operation, such as invocation of a user
interface operation — all user interface operations need to be executed first and then the
data collected from a user should be used to perform changes to the system.

Batch Operations

When Aware IM executes the FIND action it runs a query and finds instances of
business objects that match the conditions of the query. The instances found are written
into the Context (see How Context is Formed) and any further actions operate with the
found instances. If the number of found instances is large enough further operations
happen in batches. This means that instead of operating on all instances at once further
actions operate only on a subset of instances (a batch). When the query is run for the
first time the first batch is returned. After all actions finish their execution the query is run
again and the next batch is returned. Action execution continues until no more batches
are returned by the query. At each iteration after actions finish execution of the current
batch the database transaction is committed.

For example, consider the following process consisting of two rules:

Rule 1: FIND Account WHERE Account.Balance < 100
Rule 2: Account.State = '"CLOSED'

The first rule runs a query that finds all accounts with balances less than 100. The
second rule changes the state of found accounts. If the number of accounts found by the
query is larger than the batch size the query will initially return only the first batch and
the second rule will change the states only of the first batch. After the second rule
finishes processing the first batch the transaction is committed (so the changes to the
first batch are not rolled back if an error occurs when processing any subsequent
batches). After committing the first batch the rule 1 is executed again and the query
returns the second batch. This process continues until the query returns the last batch.

The size of the batch is 1000 by default, but the default value may be overridden by
specifying the size explicitly in the FIND action.
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Process Failure Rules

As explained in the previous sections when a rule issues the REPORT ERROR actionthe
execution of the current request is terminated and the current transaction is rolled back.
However, what about the situations when we do not want this to happen? Consider, for
example, the following scenario. We have a banking system and we want to define a
process that would be scheduled to run overnight to find all pending fund transfers and
execute them. Some of the fund transfers may fail (for example, there may be not
enough funds in the bank account from which the transfer is made). Our process may
look something like this:

1. FIND FundsTransfer WHERE FundsTransfer.State = 'READY'
2. FundsTransfer.State = 'APPLIED'

The first rule finds all the pending transfers and the second one executes them. Let us
assume that the FundsTransfer objecthas the following validation rule, which checks
that there are enough funds:

If FundsTransfer.State WAS CHANGED TO 'APPLIED' AND
FundsTransfer.Amount > FundsTranfer.FromAccount.Balance Then
REPORT ERROR 'Not enough funds in the account for transfer
operation'

If our process encounters a transfer with insufficient funds and tries to change its state to
‘APPLIED’ the above validation rule will be triggered. The problem is that this rule will
abort the current transaction and the entire process will be terminated. What we want,
though, is not to terminate the current process, but make the appropriate record about
the failed transfer and continue execution of the process. One way to solve the problem
would be to change the validation rule, so that instead of reporting an error it would set
the state of the transfer to “FAILED”, for example:

If FundsTransfer.State WAS CHANGED TO 'APPLIED' AND
FundsTransfer.Amount > FundsTranfer.FromAccount.Balance Then
FundsTransfer.State = 'Failed'

This solution may be valid in some situations; however, the main problem with it is that it
makes rules of the object dependent on the context in which the object is used. For
example, when setting the state to FATLED inthe rule above we make an assumption
that the object will be used within the context of the scheduled process and this is the
reason why we are setting the state rather than reporting the error. What if the object is
used in other contexts — for example, a user sets the state of the transfer manually on
the object form?

The recommended solution to the above problem is to define process failure rules.
These rules may be attached to a process and they will be executed whenever the
process fails as a result of the execution of the REPORT ERROR actionanywhere during
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the course of the process. Failure rules are supposed to perform corrective actions to
neutralize the effects of the failure. Most importantly, if failure rules are defined for a

process, execution of the process continues after failure and the current
transaction is notrolled back (unless failure rules themselves report an error). The

sequence is as follows:

1. A process starts executing

2. A failure occurs by rules of any object affected by the process issuing the REPORT
ERROR action.

3. If process failure rules are not defined, the execution of the current request is
terminated and the transaction is rolled back. If process failure rules are defined they
start executing and performing corrective actions.

4. Process execution continues as if there was no failure.

In our example we could define the failure rules as follows:

FailedFundsTransfer.State = 'FAILED'
FailedFundsTrasfer.FailureReason = ProcessError.Message

If we define process failure rules like shown above we can still leave the REPORT ERROR
action in the validation rule of the FundsTransfer object.

Note the usage of the special “Failed” prefix in front of the FundsTransfer object. This
prefix can be used to distinguish the instance of the FundsTransfer objectthat
caused the failure from all other instances of the FundsTransfer object(see also
Instance Prefixes). In fact, all objects that were involved in the failed operation are
placed in the Context and are accessible via the Fai1ed prefix — for example, if in
response to changing its state to APPLIED the FundsTransfer objectcreated or
modified another object, which created or modified yet another object the rules of which
issued the REPORT ERROR action, all these objects are written into the Context and are
available to process failure rules. If there can only be one instance of a particular object
it can also be accessed by the failure rules without the Failed prefix.

Note also the usage of a special predefined object called ProcessError. The instance of
this object is automatically created by the system for the process failure rules to use (it is
not available to any other rules). The attributes of this object are explained in the
following table:

Attribute name Comments

Message Error message issued by the REPORT ERROR action that
caused the failure
FailedObject The name of the business object the rules of which issued

the REPORT ERROR action
FailedRuleName The name of the rule that issued the REPORT ERROR action
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FailedRule The text of the rule that issued the REPORT ERROR action

CurrentObject The name of the business object used directly by the
process, the modification or creation of which ultimately
caused the REPORT ERROR action(can be UNDEFINED or
can be the same as FailedObject)

CurrentRuleName | The name of the rule inside the process that the process was
executing when the failure occurred.

CurrentRule The text of the rule inside the process that the process was
executing when the failure occurred.

NOTE: Process failure rules are also executed if a process has been cancelled by the
user. For example, if a process calls ENTER NEW action the form of the object will be
shown to the user. If the user clicks on the Cancel button on the form, the process will
be cancelled and the failure rules (if any) will be activated. In this case no special
predefined object describing the failure is written into the context.

Execution Log

The results of rule evaluation and action execution are written into the execution log.
This log can be very useful when checking whether business rules behave as expected
(especially when testing new configuration — see Testing Mode).

The log record consists of the record timestamp, the name of the business space in
which the user that has issued the request operates and the name of the user. For
example,

2004-06-18 20:26:07,760 AIS#admin -Executing action
Associate.RegisteredOn=CURRENT DATE from rules of object
Associate

Here the name of the business space is “AlS” and the name of the user is “admin’.
The execution log supports different levels of logging:

Rules only

This is the default level — only evaluation/execution results of rules attached to business
objects or used in processes are recorded inthe log. Evaluation and execution results of
scheduling rules are not shown.

All server events except timer and SQL events
At this level the log contains records of all requests that the server receives. It also has
results of rule evaluation/execution (except scheduiling rules)

Copyright © 2002-2023 Awaresoft Pty Ltd Page 76 of 479




Aware IM 8.8 User Guide

All server events excluding SQL
This is the same as the previous level. Evaluation/execution of scheduling rules are also
included in the rule log

All server events including SQL
This is the most verbose level. This is the same as the previous level, but the rule log
also includes records of all SQL commands that Aware IM sends to the database.

The levels may be set up using the Aware IM Control Panel (Settings/Logging menu
item) or in the “logger.props” file located in the BIN directory of the Aware IM Server
installation.

When you run the Settings/Logging command you can also specify whether the system
will log any events into a log file or not. If you tick the corresponding checkbox the
system will store events of all applications running inthe production mode in the file
AwareIM/bin/main.log,and it will store events of all applications running in the
testing mode in the file AwareIM/bin/test.log

Log Viewer
The execution log may be viewed using the Aware IM Control Panel. There are several

menu items that can view the log:
e View/Production Log menu item —opens the current log for all
applications running in the production mode
e View/Testing Logmenu item — opens the current log for all
applications running in the testing mode
e File/Open Log File— opens the specified log file

Aware IM displays the log as a tree structure where every node represents a single log
record. The nodes of the tree are hierarchical — for example, all log records spawned by
an external request (such as a request to start a process or update an instance of a
business object) are children of the node representing the external request. This is
illustrated on the picture below:
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Aware IM Log Yiewer (test.log) ;Iglﬁl
File Edit
§ Resuming process 1 ;I

E|§ E}{ecutmg process DeleteTopic
- 1"" Star’[ed evaluation of rules
=8 1‘7 Evaluating rule ‘Ask for confirmation’ DISPLAY QUESTION 'Delete this topic and all its replies™

LR Adding action DISPLAY QUESTION 'Delete this topic and all its replies?'to the agenda
- Exepcuting action DISPLAY QUESTION Delete this topic and all its replies™
§ Process DeleteTopic is suspended. Its id is 1
[—II----§_ » Resuming process 1
EIT Started evaluation of rules
E|1‘? Evaluating rule 'Cancel deletion if not confirmed' If Question. Reply==""es' Then

& ? Ewaluating condition Guestion. Reply=="fes'

- Caondition evaluated to false: Yes<=Yes

= 1‘ Star’[ed evaluation of rules
=8 1‘? Evaluating rule 'Find all replies' FIND Reply VWHERE Reply IM Topic Replies

= Adding action FIND Reply WHERE Reply IM Topic.Replies to the agenda
= ‘@ Executing action FIND Reply WHERE Reply [N Topic.Replies

- -Found 0 ohjects
= 1‘_ Started evaluation of rules
=8 1‘7- Evaluating rule 'Delete replies' DELETE Reply

Lo Adding action DELETE Reply to the agenda
:E----‘@ Executing action DELETE Reply
E|1‘ Started evaluation of rules
E||‘7- Evaluating rule 'Delete topic' DELETE Topic

w1 Adding action DELETE Topic to the agenda J
EI‘@ Executing action DELETE Topic
=38 Started deleting husiness ohject Topic 268 -|
1 3

The picture shows execution of the DeleteTopic process —the corresponding nodes
are expanded to show all details of the log. Note also that the Log Viewer shows
different types of log records with different icons and colors. Using the Log Viewer one
can quickly browse through the log and delve into the details of a particular request only
when necessary.

Setting Logging Options

You can specify what each log record will contain by choosing the View/Log View
Options menu item. This menu item opens a dialog where you can specify whether
each record will contain timestamp, business space name and user name.You can also
filter the log and display only records that belong to the specified user in the specified
business space or to all users in the specified business space.

Traversing the log

It's often useful to quickly traverse the log by only going through certain records,
skipping records that you are not interested in. To do this you need to specify which
records will be filtered out during traversal. This is done by selecting the Edit/Find
Log Record menu item. In this menu command you specify your filtering criteria and
then you traverse the log by pressing the F3 button. Each time you press this button the
system will display the next log record that meets your search criteria.
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The Edit/Find Log Record menu item opens a dialog where you can set the
following options:

By text of the log message
Only log records containing the specified text will be traversed.

By business space name
Only log records that belong to the specified business space (and optionally to the
specified user in this business space) will be traversed.

By message type
The following record types are supported:
e EXECUTING ACTION - these are records that indicate that an action of some
rule is about to be executed
e ADDACTION TO THE AGENDA — these are records that indicate that the
conditions of a rule are satisfied and the actions of the rule are placed on the
agenda of the rule engine
e SQL - these are records that show SQL being sent to the database
e OTHER - all records that do not belong to any of the categories above

By reply to process
Only log records that are involved in the execution of the specified process are traversed

By time difference with previous

Only log records that have timestamp that is different from the timestamp of the previous
records by the specified amount or more are traversed. This can be very useful when
identifying performance bottlenecks in the system. For example, if you specify 30
seconds than you will immediately go to log records that show operation where
execution time was 30 seconds or more.

Rule Debugger

If your business rules do not perform as expected you may need to use special tools to
find out what's wrong. One of such tools is the Rule Log that shows in detail what is
going on in the system. Another tool that can be extremely useful is the Rule Debugger.
The Rule Debugger is very similar to debuggers used to debug code, written in some
programming language. The ideais that you can set one or more “breakpoints” on the
lines of your code and the system “stops” when execution reaches the breakpoint. At
this point you can inspect the data — local and global variables and so on. You can then
continue one line at a time and see how your lines of code get executed.

In the Aware IM Rule Debugger you can set breakpoints on business rules wherever
those rules are used - for example, rules of a process, rules of a business object,

notification and so on. Whenever Aware IM executes these rules the system will stop
and show you the current Context, the stack and the log up to this point. You can set
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breakpoints not only on rules but on actions of the rules. The Rue Debugger is explained
in detail in this video tutorial.

Configuration of Rules

The configuration process for business rules is described in detail in the Adding/Editing
Rules section.

Productivity Features

In the previous sections we described in detail how Aware IM implements the generic
aspects of a data management application, such as data entry and editing, data storage,
data retrieval, data processing and the user interface (see Basic Concepts). In the
following section we will describe how Aware IM implements some other features that
most applications are likely to require.

See:

Access Control

Login

Working with Documents and Reports
Communication with Other Systems
Scheduling

E-mail Handling

Export and Import

Extending Aware IM

Performance Profiler

Access Control

One of the issues that most applications have to deal with is security. A system has to
make sure that sensitive data is only available to those users who are authorized to view
and operate this data. The system therefore has to control access to this data. The
following section describes how access control issues are implemented in Aware IM.

See also

Access Level

Predefined Access Levels
Conditional Access

Access Level

Broadly speaking access level determines which business objects, attributes, processes,
gueries, documents and services are accessible to the user that belongs to this access
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level. First of all we need to explain what “the user belonging to a particular access level’
means.

In an application created with Aware IM, just like in many other applications, anyone
wishing to use the application has to log in, i.e. provide credentials that identify the user
to the application (see Login). In Aware IM anyone using the application must be
represented by an instance of a business object. During login Aware IM tries to find the
instance of this business object, which has attribute values matching the provided
credentials. Therefore the configurator has to define a business object representing a
user and the system administrator has to create an instance of this object with the
appropriate credentials before the person represented by this instance can start using
the application (some applications may allow users to self-register, i.e. the users
themselves can create their own instances).

A business object representing the user must be a member of the predefined
SystemUsers business object group. Aware IM always creates the default member of

this group called RegularUser. Configurators can use this object to represent users of
the system and/or define other objects (provided that they add them as members to the
SystemUsers group). This group mandates that the following attributes be declared in
all its members (if these attributes are not defined they are automatically added to any
object when itis added to the SystemUsers group):

- LoginName
- Password
- AccessLevel

The first two attributes represent user credentials whereas the third attribute represents
the access level. When a user logs in Aware IM finds the instance of the object that
matches the provided credentials and checks the value of the AccessLevel attribute of
this instance. This value is the name of the access level that is assigned to the logged in
user (every access level has a unique name). Once the access level has been assigned,
access to business objects, their attributes, processes and queries is determined by this
access level.

The value of the AccessLevel attribute can be set either explicitly by the system
administrator when she creates instances of the business object representing users or
automatically by rules attached to this business object (for example, if the user
represents an organization the access level may be set depending on the name of the
organization).

Configuration of access levels is described in detail inthe Adding/Editing Access Levels
section.

After the access level has been assigned to the user Aware IM performs the appropriate
protection. If a certain configuration element (for example, business object) has been
defined as “not available” by the access level Aware IM removes the element from all
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lists and menus of the application. If an attribute has been defined as “not available”
Aware IM removes it from all auto-generated forms and its value is not returned by any
guery (even ifthe query is defined to display it) or by any document (even if the
document has a tag referring to the attribute). If an attribute has been defined as “read
only” Aware IM makes sure that the attribute cannot be edited.

Predefined Access Levels

There are two access levels that Aware IM always creates for any configuration — the
“‘Administrator” access level and the “Guest” access level. The “Administrator” access
level by default implies no access restrictions whatsoever — all elements are accessible
to the administrator. The deafault business object representing a user called
RegularUser isassigned the “Administrator’ access level (see Access Level). Aware
IM always creates one instance of the RegularUser object to represent the system
administrator. The default values for the predefined attributes of this instance are:

Attribute Value

LoginName admin
Password password
Accesslevel Administrator

System administrators may use the default credentials to log into the application initially
and create instances of other users (as well as change their own passwords).

Unlike the “Administrator” access level the “Guest” access level is heavily restricted.
This access level is assigned to users who may access the application without having to
log in (see Guest Entry). Naturally no elements are accessible by default to such users
except services.

The default settings for the “Administrator” and “Guest” access levels can be changed
but the access levels cannot be deleted.

Conditional Access

Access levels protect configuration elements, such as business objects, processes etc,
unconditionally, i.e. under any circumstances. If itis necessary to protect business
objects or their attributes based on certain conditions business rules invoking the
PROTECT OrREAD PROTECT actions should be used instead of the access level.

For example, in a banking system it may be necessary to protect a transaction once its
state has been set to ‘APPLIED’. The following rule will not allow anyone to change any
of the transaction’s attributes in this state:

If Transaction.State='APPLIED' Then PROTECT Transaction FROM ALL
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The following rule disallows changes to anyone but the administrator:

If Transaction.State='APPLIED'

EXCEPT Administrator

Login

Then PROTECT Transaction FROM ALL

Most users of an application created with Aware IM need to log in before they can use it.
The exception to this are “guest users” who do not need to log in — these users however
are always assigned the “Guest’ access level, which is normally heavily restricted, so
not many operations are available to such users (see Predefined Access Levels). Guest
users may register themselves with the system if the system has been configured to
allow this (to configure such an operation a menu type of the “Register User” type has to
be defined and made available to a “guest” user — see Operations). Another exception
are users logging in through LDAP/Active Directory — see the Using LDAP/Active
Directory for Login section for more details.

As explained in the Access Level section the system administrator must create
instances of the user object before any users can log in. Once this is done the users log
into the system by pointing their Internet browser to one of the system’s URL’s.

These URL’s have the following format:

BaseURL/action?paraml=valuel &param2=value?&param3=value3. ..

Where BaseURL isthe address of the Aware IM server. For a local machine installation
itisusually http://localhost:8080/AwareIM; actionisa login option-

dependent operation; paraml=valuel —Zzero or more name=value parameters,
depending on the login option.

The table below presents a summary of the supported login options. The following
sections describe each option in detail.

Type Action Business| Login Password | Testing
space name mode
1.|Guest entry logonGuest.aw Param N/A N/A No
2.|Full login, interactive |logonAdmin.html ul ul Ul Ul
(old UI)
3.|Full login, interactive |logonAdmin.jsp ul ul ul ul
(new Ul)
4.|Full login, logonOp.aw Param | Param param param
parameterised
5.|Simple login, default |1logon.html Default ul Ul No
business space (old
ul)
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6.[Simple login, default |Logon.jsp Default ul ul No
business space(new
Ul

7.|Simple login with the |logon2.html Default Ul Ul (with No
“forgotten password” “forgot your
link, default business password?”
space link)

8.|Simple login, custom |logonOp.aw Param Ul Ul No
business space

9.{Invoke “forgotten logonFp.aw Param N/A N/A N/A
password”
functionality

The following table lists the URL parameters that can be optionally added to the
logonGuest.awand logonOp.aw URL’s. For example:

logonOp.aw?domain=CRM&userName=admin&password=passwordé&testingMode=false

URL Value Comments
parameter
name
1. |domain Name of the Instructs the system to login into the specified business

business space [SPace.

2. luserName Login name of Instructs the system to use the specified name rather
than take it from the user interface.

the user
3. |[password Password of Instructs the system to take the specified value rather
the user than take it from the user interface.
4. |testingMod |“true” or If the value is “true” the login will be into the test
e “falge” database.
5. |logonPage Name of the This can be used to in logonOp.aw to indicate a page

logon page to to be displayed. For example,
logonOp.aw?domain=CRM&logonPage=logon2.html

use will display a page with “forgotten password” link

6. |perspectiv |Name of the Instructs the system to display a particular visual
perspective, rather than the default one, upon user
login. It can be used to bring the user to a specific
section of the system, rather than the default page (see
Visual Perspective).

e visual
perspective

7. |firstComma |The command to |[The command is assumed to be in the following format:
nd execute after commandName,paramgter _
the startup Where commandName is the name of the Javascript
function that can be invoked from links (see Links to
Aware IM Operations) and the parameteris a
combination of parameters to the Javascript function
separated by the comma symbol. For example,
firstCommand=editObject,MyObject, 256
This will invoke editing of the object with the name
MyObject and id 256
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dynamic True If this parameter is specified Aware IM will allow to
directly enter the system without logging in if the
current browser already has an active session. In this
case you do not need to specify userName and
password parameters

captcha true If this parameter is specified the login form will include
“captcha” — the user will have to enter characters
displayed by a random image. This is a standard
protection against robots. For example:
logonOp.aw?domain=CRM&captcha=true

This will load the page logon_captcha.html. This page
is fairly basic. You can edit it to add your own style,
logo etc

10

e A1l the above |This parameter should be used if you don’t want users

parameters to see values_ of otr]er paramet_ers, for example,
password object ID’s etc. In this case you can encrypt

encrypted .

) all parameters and then use the encrypted string as a
using the value of the “e” parameter, for example:
ENCRYPT B64 DISPLAY URL
function ‘localhost:8080/AwarelM/logonOp.aw?e=ENCRYPT_B
64(‘domain=MyBusinessSpace&userName=john&pass

word=123")

Examples of typical URL’s:

1. http://localhost:8080/AwareIM/logon.html

Show a dialog to enter user name and password. Once the user enters the values

the system will log into the default business space inthe regular mode using the

specified credentials

2. http://localhost:8080/AwareIM/logonOp.aw?domain=CRM

Show a dialog to enter user name and password. Once the user enters the values

the system will log into the specified business space (CRM) in the regular mode

using the specified credentials

3. http://localhost:8080/AwareIM/logonOp.aw?domain=CRM&userName=admin&pa
ssword=password&testingMode=false

Log into the CRM business space in the regular mode without showing a dialog. Use

“admin” as user name, “password” as password.

4. http://localhost:8080/Aware IM/logonAdmin.html

Show a dialog to enter business space, user name, password and testing mode.

Once the user enters the values the system will log into the specified business space

in the specified mode using the specified credentials

5. http://localhost:8080/AwarelM/logonGuest.aw

Enter the default business space as a guest user

6. http://localhost:8080/AwareIM/logonGuest.aw?domain=CRM

Enter the CRM business space as a guest user

7. http://localhost:8080/AwareIM/logonFP.aw?domain=CRM

Invoke a process that handles “forgotten password” functionality. Can be used in

links on custom login forms.
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NOTE: Login parameter tables above do not include login options for Aware IM
mobile applications. For details how to login to the mobile applications see the document
“‘Aware IM for Mobile Devices”

Handling Login and Logout Events

It may be necessary for a system to execute certain rules when a new user logs in or out
the application. For example, the system might collect the statistics of how many users
are online or how many people have been using the system.

To handle login and logout events the configurator needs to define a special login
notification or logout notification and attach rules to these notifications — see Handling
Login Events and Handling Logout Events.

Working with Documents and Reports

Most data management applications need to be able to produce documents. Atthe very
least an application should be able to store, retrieve and print documents, but in most
cases it should also be able to generate documents. The following section describes
how these issues are addressed in Aware IM.

See:
Document Management
Document Generation

Reports

Document Management

Data management applications created with Aware IM can store, retrieve and print
documents. Documents are stored as values of attributes of the Document type, so the
configurator has to define a business object that will own the document and define an
attribute of the Document type to hold the document (configuration of attributes is
described in the Adding/Editing Attributes section).

In the Operation Mode an attribute of the Document type is displayed on a business
object form as a text box with the Browse button next to it (see Business Object Forms).
A user can press the Browse button and select a document from a file on disk. When the
form is submitted the file is uploaded to the Aware IM database and is stored
permanently inthe database. There are no restrictions on the type of file that can be
stored.

To retrieve the stored document the user has to find an instance of a business object
that stores the document and bring up its form for editing (see Data Retrieval). The
attribute of the Document type is displayed as a text box with the Browse button next to
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it. The text box contains the name of the original file, which the document has been
loaded from. There is also the button that allows viewing the document. When the user
clicks on this link Aware IM downloads the original document from its database to the
user's machine. If the document belongs to one of the types that Aware IM recognizes
Aware IM displays the document in a browser. Otherwise the copy of the document is
downloaded to a file on disk (the original document remains stored in the system’s
database). If the document is displayed in a browser, it can be viewed and printed from
the browser. If the document has been downloaded to a file, it has to be opened and
printed with the software that can work with documents of that type.

Documents stored as attribute values can be displayed, printed, exported and imported
from rules (see DISPLAY DOCUMENT, PRINT DOCUMENT, EXPORT DOCUMENT and

IMPORT DOCUMENT actions).

It is also possible to search for documents using queries. While you cannot use the
contents of the documents in queries directly you can use the values of other attributes
to search for documents. For example, one could define a business object that would
store a document in the attribute of the Document type and a keyword of search in
another attribute of the Plain Text type. Then a query could search by keyword and
retrieve the instances of the business object storing the documents that include the
keyword.

Document Generation

When documents are simply stored and retrieved (see Document Management) Aware
IM does not do anything with the contents of the documents — it stores documents in its
original form and never modifies them in any way. However, document storage and
retrieval is not the only way Aware IM can work with documents — it can also generate
documents from document templates.

Document Templates

Document templates are defined in the Configuration Tool. When defining a document
template the configurator has to indicate the type of template and design the template
layout. The following types of document templates are supported:

- Report

- MS Word

- MS Word (XML format)
- MS Excel

- Text

- HTML

Custom types can be plugged in as well (see Extending Aware IM). Layout of the
template is specified using the software corresponding to the type of the template (for
example, MS Word for Word templates, any text editor for text templates etc). Report
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templates are created using the Report/Presentation Designer (see Reports and
Working with Reports/Presentation Designer).

Configuration of document templates is described in the Adding/Editing Document
Templates section.

Tag Elements

The essential feature of document templates is that they can contain tag elements. A tag
element is a special text within a document template that starts with the “<<” symbol and
ends with the “>>" symbol. Whatever text is contained between these symbols is called
tag contents. Tag contents must be of a particular format that corresponds to the format
of arithmetic expressions in the Rule Language — see the “Usage of rules inside tags”
section in the “Aware IM Rule Language Reference” document. Most tag elements refer
to a value of a particular attribute of a business object. For example,

<< Account.Balance>>

Below is an example of the usage of this tag element within some document template
(which can be of any type). This document template could be part of an account
statement or part of a letter to a customer:

“The current value of your account’s balance is <<Account .Balance>> dollars.”

Document generation creates documents out of document templates by replacing tag
elements with the appropriate values. Tag elements referring to attributes are replaced
with the values of these attributes. In the example above if the actual value of the
Balance attribute is 1000 the text in the resulting document will look like this:

“The current value of your account’s balance is 1000 dollars.”

If tag elements contain expressions with attributes Aware IM calculates the expressions
and replaces tag elements with the resulting values. The values of attributes are taken
from the Context (see Context of Rule Evaluation and Other Usages of Context). In the
example above itis assumed that the instance of the Account business object is
present in the Context.

Tag elements used in document templates may also contain conditional expressions
that let you specify conditions under which attribute values or static text will be printed
out. The format of a conditional expression is the standard format used in rules. The only
difference is that these expressions must contain the special SHOW action. An example
of a conditional expression:

<<IF Account.Balance > 1000 Then SHOW Account.Holder.Name>>

If balance of the account is greater than 1000 then include the name of the holder in the
document.
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You can also conditionally include the entire sections of a document template into the
final document. To define a condition of section inclusion, add the condition followed by
the action “SHOW SECTION START”. This also marks the start of the section. To mark
the end of the section include, the following tag: <<SECTION END>>. Forexample,

<<IF Account.Balance > 1000 THEN SHOW SECTION START>>
The text of the section follows ..

<<SECTION END>

The rest of the text follows

NOTE: conditional inclusion of document sections is only available for MS Word and

HTML document templates. Some document templates types allow inclusion of tables
using LIST TABLE and LIST TABLE START/END functions. MS Word document

templates also support inclusion of sub-documents using SUB_DOCUMENT function (see
Miscellaneous Functions).

The mechanism of document generation that works by replacing tag elements with the
corresponding values can be very effectively used to generate multiple documents from
the same document template. For example, one could define a template of a letter to a
customer. When this letter is sent to a particular customer, the tag elements in this letter
referring to customer’'s name, address etc will be replaced with the details of this
particular customer.

When documents are generated
Aware IM generates documents from document templates in the following scenarios:

1. When instances of business objects containing attributes of the Document type are
created provided that the attributes are initialized with a document template.

It is possible to initialize an attribute of the Document type with the name of a
document template (see Setting Properties of Document Attribute). In this case when
an instance of a business object containing such an attribute is created Aware IM
uses the document template that the attribute is initialized from to generate the
document. The instance of a business object being created is available in the
Context and may be referred to by tag elements of the template (Note that all other
attributes of the business object are guaranteed to be properly initialized before
document generation occurs — see Rule Priorities). Once the document has been
generated itis stored as the value of the Document attribute (see Document

Management).

2. When the name of a documenttemplate is specified in certain actions from within
business rules.

The DISPLAY DOCUMENT, EXPORT DOCUMENT and PRINT DOCUMENT actions of the
Rule Language can specify the name of a document template to display, export or
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print. It is also possible to assign a value of an attribute of the Document type to the
name of a document template, for example

Account.Statement = 'StatementTemplate'

In each of these cases Aware IM generates the document out of the specified
template before executing the action (for example, when Aware IM executes the
DISPLAY DOCUMENT actionit generates the document out of the template first and
then displays the resulting document). The current Context of rule execution is used
to resolve the tag contents.

3. When a userinvokes an operation of the “Create Document’type in the Operation
Mode.

An operation of the “Create Document” type can be configured to be part of the main
menu or can be invoked from a form of a business object or a query. The Context for
document generation is formed from the instances of the business objects that a user
selects and/or the data source of the document template (see Other Usages of
Context).

4. When tag elements are used in the initialization text of attributes of the Plain Text
type.

Tag elements may be used in the initialization expressions of the Plain Text
attributes. In this case there is no document template involved but nevertheless
Aware IM replaces tag elements used in the initialization expressions with the
appropriate values before assigning initial text to the attribute.

Reports

One of the document template types supported by Aware IM is the Report type.
Document templates of this type are somewhat different from other document templates.
The main difference is in the document generation algorithm. Whereas for other types
Aware IM just replaces tag elements with the appropriate values (see Document
Generation), for reports Aware IM also repeats a particular section of the document
template for each instance of a business object found in the Context. The following
section describes this process in detail.

Report Bands

The layout of a document template of the Report type (or simply report) is designed
using the Report/Presentation Designer. The layout of any report consists of special
sections called bands. Each band may contain report elements and is processed in a
special manner during document generation. The following bands can be defined:
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Title
This band represents the title of the report.

Page Header
This band represents a header of each page in the report.

Page Footer
This band represents a footer of each page in the report.

Column Header
If the report has multiple columns this band represents the header of each column.

Column Footer
If the report has multiple columns this band represents the footer of each column.

Details
This band is the main section of the report that is repeated for each instance of a
business object in the Context.

Summary
This band represents the summary of the report.

Group Bands

Instances of a business object shown in the Details band may be divided into groups —
for example, each group may only show data starting with a particular letter of the
alphabet. A group may also contain other groups. Each group is represented by a Group
header and a Group footer. Elements of the group header are included into the resulting
document at the start of each group and elements of the group footer — at the end of
each group. Each group has a group condition, i.e. the expression that is calculated
during the report generation to check whether a new group should be started (see
Report Generation).

The details of defining bands in the Report/Presentation Designer are provided inthe
Setting Band Properties section.

Report Elements
The following elements may be included in any of the report bands:

Text
This element usually contains static text. It is possible to include tags, which will be
resolved during the report generation, inside the static text. For example,

“The account balance is <<Account.Balance>>"

Tag
See “Tag Elements” in the Document Generation section.
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Line
This element represents a straight line.

Rectangle
This element represents a rectangle.

Image
This element represents an image.

Sub-report

This element refers to another existing report that is embedded into the current (master)
report. Sub-report elements are often used to display instances of a business object
referenced by a particular reference atiribute — for example, if a master report shows
accounts, the sub-report for each account may show transactions of the account. When
defining a sub-report it is necessary to indicate a query that finds the data for the sub-
report. The query usually finds the instances referenced by an attribute, for example:

FIND Transaction WHERE Transaction IN Account.Transactions

Note that the query uses the dynamic attribute Account.Transactions, which refers
to the instances of the Account business object inthe master report — see Configuring
Queries and Other Usages of Context.

Conditional element

All elements mentioned before are always included into the final document by the report
generation algorithm. A conditional element, on the other hand, allows specifying
conditions, which define when a particular element should be included into the final
document (if at all). Moreover, it makes it possible to designate several sub-elements for
the same area in the report and specify conditions, which define when a particular sub-
element will be printed. For example, consider a conditional element that includes two
tag elements — both tag elements refer to the Balance attribute of the Account object
(<<Account.Balance>>), except that one is displayed in green and another one -in
red. The conditional element defines the conditions that specify that the first text element
should be included if the value of the account balance is greater than 100 and another
one — ifitis less than 100. The final document therefore will display the account balance
inred if itis less than 100 dollars and in green if itis greater than 100 dollars.

The details of defining elements in the Report/Presentation Designer are provided in the
Adding Report/Presentation Elements section.

Report Generation

We can now describe what happens when a report document is generated from a report
layout. First of all the Title band is generated. When we say that a certain band is
generated it means that the report elements included in the band are transferred into the
final document. Static elements, such as static text, rectangles, lines and images are
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transferred into the final document as is, whereas dynamic elements such as text
elements with tags, tag elements, conditional elements and sub-reports are generated
and the result is included into the final document. This is how the dynamic elements are
generated:

- Text elements with tags and tag elements are resolved from the Context as
described in Document Generation.

- Conditions of conditional elements are calculated and the appropriate sub-element is
included into the final document (or nothing is included at all). If the sub-element is a
dynamic element it is generated as well.

- A query attached to a sub-report element is run, the Context for the sub-report is
formed (see Other Usages of Context) and the report generation algorithm is
executed for the sub-report. The resulting document is included into the master
document.

After the Title band has been generated Aware IM starts generating pages of the report
by generating the Details band for every instance of a business object in the Context
independently. If, for example, a report is generated for a number of accounts the
Details band is generated for each instance of the account. The instances could either
be selected by the user or found by a query attached to the document template (see
Adding/Editing Document Templates).

When generating pages of the report Aware IM checks whether a new page should be
started (the size of the page is specified as part of the properties of the report — see
Setting Report/Presentation Properties). If a new page is to be started Aware IM
generates the Page Footer band for the previous page and the Page Header band for
the new page. Also if the report has been defined to have multiple columns, Aware IM
generates the Column Header and Column Footer bands when starting a new column.

Whenever Aware IM starts processing a new instance of the business object in the
Context it checks whether it should start a new group (provided that group bands have
been defined in the report). The new group is started if the value of the expression
specified as a group condition changes. For example, if the group condition is specified
as Product.Category the new group will be started whenever the value of the
product’s category of the new instance is different from the value of the previous
instance. When a group is started Aware IM generates the Group Footer for the
previous group and the Group Header for the new group.

Finally after pages of the report have been generated Aware IM generates the Summary
band.
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NOTE: Some values used in a report may be provided dynamically by the user just
before the report is generated, rather than hardcoded in the report layout (for example,
the name of the report). Expressions used inthe tag elements of the report may refer to
such values using the special syntax (see the “Aware IM Rule Language Reference”
document) — for example, << {REPORT NAME}>>.When the user runs such a report
Aware IM automatically generates a form that prompts the user to enter the values of
the report parameters. The entered values are used instead of the corresponding tag
elements when the report is generated.

User Defined Documents and Reports

NOTE: This feature is only available in the Aware IM Developer Edition.

This is explained in detail in the video turotial called “User Defined Documents” in the
Documents section of the Video Tutorials page on the Aware IM web iste
https://www.awareim.com/video-tutorials

NOTE: It is possible to allow users to change the pre-configured document
templates. If a particular pre-configured template has been marked as editable by the
end user (see Adding/Editing Document Templates) and when defining an instance of
the user defined document the user specifies the name of the pre-configured template
as the name of his document, the new template will replace the pre-configured one.

Communication with Other Systems

Many applications need to communicate with other software systems and/or electronic
devices. The following section explains how this communication can be achieved in
Aware IM.

See:

Intelligent Business Objects

Requesting Services and Sending Notifications
Business Space as Intelligent Business Object

Intelligent Business Objects

As described in the Business Objects as Carriers of Data section all data in Aware IM is
encapsulated in business objects. Software systems and electronic devices that an
application needs to communicate with are also represented in Aware IM by business
objects. Unlike other business objects, though, software systems and electronic devices
contain certain “intelligence”, because they are capable of receiving and/or processing
the electronic data. Communication with software systems and devices is nothing else
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but the exchange of the electronic data between applications configured with Aware IM
and other software systems and devices.

Human beings and organizations can also be modelled as intelligent business objects
provided that Aware IM has electronic means of communication with them (for example,
e-mail or fax).

Intelligent business objects are, therefore, those elements of a business capable of
receiving, sending and processing electronic information thus ensuring meaningful
communication.

Aware IM can communicate with intelligent objects in two ways: sending notifications or
requesting services. A notification is a way of communicating where a party can send a
message to another party without having to identify itself and without expecting a reply
back from the other party. It is entirely up to the other party to decide how to react upon
receiving a notification. E-mail is a good example of a notification. Configuration of
notifications is described in the Adding/Editing Notifications section.

A service is a more formal and comprehensive way of communication than a notification.
A party requesting a service from another party must first identify itself to the other party,
and can expect a meaningful reply back. For example, sending payment details to a
payment processing system for completion and getting a payment reference number
back.

Aware IM communicates with external parties through channels. A channel is software
adaptor carrying information between Aware IM and an intelligent business object.
Aware IM offers several standard channels including an e-mail channel and a SOAP
channel. In practice it means the following:

- Aware IM can send e-mails to people and organizations as long as they are
configured as intelligent objects with the e-mail channel (see also Outgoing Email).

- Aware IM can use electronic services of service providers over the Internet as long
as the service providers are configured as intelligent objects with a suitable channel.

If you need to get Aware IM to communicate with a system or a device that does not
support the standard protocols, you can develop a custom channel and plug itinto
Aware IM (see “Aware IM Programmer’s Reference”). This way you can communicate,
for example, with legacy software systems, or process data input from devices such as
barcode readers, utility meters, inventory trackers, etc.

Configuration of intelligent business objects is described in detail in the Defining
Intelligent Business Objects section.
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Requesting Services and Sending Notifications

Once an intelligent business object has been configured and its services have been
defined or discovered it is possible to communicate with such an object. Communication
can only be performed from business rules. Use REQUEST SERVICE action to request

services of an intelligent business object and use SEND action to send notifications to
the object. For example,

REQUEST SERVICE RegisterProduct OF Awaresoft
SEND ReminderEmail TO Customer

Integration with Stripe Payments

Stripe is a very well-known payment platform and it supports multi-party payments
where sellers receive electronic payments from their customers and you as a developer
of the platform (see https://stripe.com/docs/connect) for sellers and their customers
receive a cut from each electronic payment (along with Stripe, who have their cut as
well). This can be quite lucrative for application developers using Aware IM as their
platform. For details on how to integrate Aware IM with stripe multi-party payments see
this video tutorial.

Scheduling

Quite often applications need to perform processing of data at some regular time
intervals, for example, financial reports may need to be compiled at the end of each
guarter; reminder e-mails may need to be sent about meetings each Friday.

Aware IM allows configuring scheduling items that determine the times when this data
processing occurs. The data processing must be encapsulated in a process (see
Processes as Links between User Interface and Business Logic). It is possible to start a
process as a one-off event or as a regularly recurring event. Configuration of scheduling
items is described inthe Scheduling section.

E-mail Handling

Many applications need to work with e-mails: e-mails often need to be automatically sent
under the appropriate circumstances (for example, to remind customers that their
insurance policy is about to expire) and certain actions need to be automatically
performed upon receiving e-mails (for example, automatically register a support request
from a customer). The following section describes how this can be done in Aware IM.

See:
Outgoing Email
Incoming Email
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Outgoing Email

Sending outgoing e-mails is a part of a communication between Aware IM and an
external party, such as an individual or an organization. Communication between Aware
IM and external parties is described in the Communication with Other Systems section.
An outgoing e-mail represents a notification sent by an Aware IM —based application to
an external party. The external party must be represented by an intelligent business
object and must have a communication channel of the “e-mail” type defined. E-mail can
be sent from business rules using the SEND action of the Rule Language.

There are, therefore, 3 steps involved in the configuration of an application that needs to
send e-mails:

1. Define an intelligent business object representing the addressee of the e-mail with
the communication channel of the “e-mail”’ type.

2. Define a notification representing a particular e-mail.

3. Define a business rule that will use the SEND action to send the e-mail under the
appropriate circumstances.

Step 1 is described inthe Defining Intelligent Business Objects section. Once the
channel has been defined Aware IM automatically adds the special attribute called
EmailAddress tothe definition of the intelligent business object. The value of this
attribute is used by Aware IM to determine the e-mail address of the e-mail recipient
when the e-mail is sent. The value of this attribute can be set on the form of the
business object by the user or by rules.

Step 2 is described inthe Adding/Editing Notifications and Sending Outgoing E-mail
sections. When configuring a notification representing the e-mail it is important to define
the Subject and Message attributes, the values of which will be used by Aware IM to
specify the subject and body of the outgoing e-mail respectively. Also if the email has
attachments the notification has to define attributes of the Document type — one attribute
per attachment. The documents stored as values of these attributes will be used as e-
mail attachments (see also Document Management).

Step 3 is described inthe SEND action section of the Rule Language Reference. One
point to note here is that it is not necessary to create the notification representing the
email explicitly using the CREATE action— Aware IM will automatically create and
initialize the notification before itis sent if it has not been created explicitly. Initialization
expressions of the notification may use tag elements referring to the current Context
(see Document Generation). For example, one could define the ExpiryEmail
notification with the Message attribute initialized to the following text:

“‘Dear <<Customer.Name>>, your policy is about to expire”.

Then one could define the following rules:
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FIND Customer WHERE Customer.Policy.ExpiryDate=CURRENT DATE
SEND ExpiryEmail TO Customer

This is equivalent to the following:

FIND Customer WHERE Customer.Policy.ExpiryDate=CURRENT DATE
CREATE ExpiryEmail WITH ExpiryEmail .Message='Dear B
<<Customer.Name>>, your policy is about to expire'

SEND ExpiryEmail TO Customer

Incoming Email

Just like outgoing e-mails incoming e-mails are represented by a notification. Unlike
outgoing e-mails there is only one notification that represents an incoming e-mail. lts
name is IncomingEmail. The name and attributes of this notification cannot be
changed.

Conceptually this notification is received by a business space, so to define this
notification the configurator must indicate that the business space will be receiving
incoming e-mails. This process is described in detail in the Setting Options for Incoming
E-mail Handling section. Basically the configurator has to provide the name of the email
server and the details of the e-mail account. After this Aware IM will automatically add
the definition of the IncomingEmail notification to the business space.

Once the IncomingEmai 1 notification has been added to the list of notifications it is up
to the configurator to define business rules that will be triggered once the e-mail is
received (see Data Processing). The rules may check the attribute values of the
IncomingEmail notification and perform the appropriate actions. The attributes of the
notification contain the date when the e-mail was sent, who it was sent from, the subject
and the body of the e-mail etc. There are also three attributes of the Document type
representing the e-mail attachments. The first two attachments (if present) are contained
in the first two attachment attributes. If e-mail has more than two attachments all other
attachments are zipped up and stored in the third attachment attribute.

Example of a rule attached to the ITncomingEmai 1 notification:

If IncomingEmail.Subject = 'Support Request' Then CREATE
SupportRequest WITH SupportRequest.Contents =
IncomingEmail.Message

This rule creates the business object SupportRequest initialized to the body of the
received e-mail.

The SET action of the Aware IM Rule Language can be useful for analysing the received
e-mail provided that the body of the e-mail is in a format required by the SET action.
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Export and Import

Aware IM includes the functionality to import and export instances of a business object
to and from the system. This functionality may be useful under the following scenarios:

1. The user wants to enter large amounts of data into the system — it may be too
tedious and slow to enter each instance of a business object using the business
object form (see Data Entry and Editing). It is much faster and easier to use a text
editor or a spreadsheet to prepare the data in a file and then import the file in one go.

2. A variation of the first scenario. The user wants to modify large amounts of data.
Again it may be too slow and tedious to do it using a business object form. It may be
much faster to export the required instances from the system, change the data using
some text editor or a spreadsheet and import the data back into the system.

3. It may be necessary to transfer data from some other (non-Aware IM) system into
the Aware IM-based system. The data from another system can be imported from a
CSV or XML file.

4. It may be necessary to transfer data from the Aware IM-based system into some
other (non-AwarelM) system. The data to be transferred can be exported into a
comma delimited CSV file.

When data is exported from a system Aware IM writes out attribute values of those
instances of a business object that have been selected for export. The attribute values
are written into a comma-separated file (CSV), which is supported by a large number of
software programs including Microsoft Excel.

For options 3 and 4 above the best approach is to define your own import or export
template that defines mapping between the columns in the data file format supported by
an external package and attributes of the object in Aware IM. Aware IM includes a
sophisticated mapping module that allows end users to define such templates. For more
details about this please watch the video tutorial about import and export templates.

There are several options that control how export is performed:

For update

It is possible to indicate whether values of the ID attribute will be written into the output
file. If this option is switched on Aware IM writes out values of the ID attribute for each
instance of the exported business object. When such a file is imported back into the
system Aware IM detects that the data contains the ID attribute and tries to find the
corresponding instance in its database. Then it uses the data in the record to modify the
instance rather than to add a new one. Thus this option controls whether exported data

Copyright © 2002-2023 Awaresoft Pty Ltd Page 99 of 479


https://youtu.be/arD7by0ur6k

Aware IM 8.8 User Guide

will later be used to import the new data as in scenario 1 or modify the existing data as
in scenario 2.

NOTE: It is possible to use a particular attribute, rather than ID attribute to
indicate update operation. If you add “*” symbol before the name of the object and
attribute in the header of the CSV file, Aware IM will use values of this attribute to
find instances of business objects to modify (only one instance must be found for
each value of the attribute). This may be useful when exchanging data with non-
Aware IM systems that do not have the ID attribute.

Export Binary
It is possible to select which attributes will be exported and optionally specify whether
attributes of the Binary, Document or Picture types should be exported

Export Relationships
It is possible to indicate whether reference attributes should be exported — see Exporting
and Importing Relationships

When the data is imported from a CSV file Aware IM checks whether the imported file
includes values of the ID attribute and if so tries to find the corresponding instances and
update the attribute values with the data from the file. Obviously it changes values only
of those attributes that are present in the file leaving other values intact. If the file does
not have the values of the ID attribute Aware IM creates a new instance of the business
object for each record in the file and initialises it from the data in the record. The
following import options can be specified:

With validation

This option indicates whether Aware IM will perform validation of the instances when the
data is imported. This option allows bypassing the execution of rules that are attached to
the business object being imported. When validation is off Aware IM does not execute
the rules thus leaving the possibility of storing logically invalid data. The option exists
purely for efficiency reason — importing with validation off is faster, yet it becomes the
user’s responsibility to provide valid data.

Batch size

Aware IM imports records in batches of the specified size. After each batch has been
imported Aware IM commits the database transaction thus making the changes
permanent (see also Batch Operations).

Import and export can be performed either from the user interface of the Operation
Mode (see Export and Import in the Operation Mode) or from business rules (see Export
and Import from Business Rules).
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Export and Import in the Operation Mode

In order to perform export or import from the user interface an operation of the “Export”
or “Import” type has to be configured (see Setting Menu Item Properties).

If you want import or export to use one of the templates that you have defined select the
template from the list. Attribute mapping will be defined by this template. if you choose
not to use a template, Aware IM will create a special header row describing attributes of
the object contained in each column during export and it will expect the file to contain
such a row during import.

When exporting the data the user has to indicate which instances of which business
object should be exported (unless a template is used). This is specified by either
selecting a business object (if all instances are to be exported) or by selecting a query
(the instances found by the query will be exported). Then the user can specify export
options as described in the Export and Import section. When specifying export options it
is possible not only to indicate which attributes should be exported but also specify the
export format of each attribute. By default the format in which the value of the attribute is
exported is the format defined in the attribute (see Adding/Editing Attributes). The user
can override the default format and provide custom format. For example, if the
Account .OpeningDate attribute is defined to have “dd/MM/yy” format, the user can
override this format and define the export format to be “dd/MM/yyyy”. This option can be
useful if data is to be transferred to another system as described in scenario 4 of the
Export and Import section.

After the selected instances have been exported the resulting export file in CSV format
can be downloaded to the user's computer.

When importing data the user has to indicate instances of which business object are to
be imported (unless a template is used) and specify import options as described in the
Export and Import section. The user also has to provide the name of the file to import
from and indicate whether this file is a relationships file. After the instances have been
imported Aware IM displays the export or import log. If there were any records in the
import file that could not be imported for whatever reason, the log shows the records that
have not been imported. The user can modify the import file by excluding all records that
have been successfully imported; fixing the records that had errors and re-importing the
file.

The format of the CSV and XML file is described in the file ExportImport.txt located
in the DOC directory of your Aware IM installation.

Export and Import from Business Rules

Export and import can be performed from business rules by executing the EXPORT or
IMPORT actions of the Rule Language. The export and import options described in the
Export and Import section can be specified as parameters of the actions. The name of a
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business object to export or import is also specified as the action parameter. The actual
instances of the specified business object to export or import are taken from the current
Context of rule execution (see Context of Rule Execution).

Exporting and Importing Relationships

Aware IM can export and import not only simple attributes of business objects but also
reference attributes that represent relationships between business objects. When values
of reference attributes are exported Aware IM writes out the following information:

- Forsingle references the name and the value of the ID attribute of the referred
instance is exported. The name and ID are separated by the “#” symbol.

- Values of all “multiple” references of the object are written into a separate file called
the relationships file. Each record in the file includes the ID of the reference owner
(see ID attribute), the name of the referred instance, the ID of the referred instance
and the name of the reference attribute.

Importing relationships is arguably most useful when importing data from other systems
as described in scenario 3 of the Export and Import section. Relationships of a business
object are represented in the import file by values of one or several attributes in each
record. The first record in the import file contains names of the imported attributes; the
names of reference attributes must include the name of the reference attribute and the
name of some attribute in the referred object — for example,
Account.Owner.FirstName.When Aware IM imports a record containing
relationships it reads attribute values representing a relationship and uses these values
to find the instance of the referred object in the database. Values of reference attributes
must point to only one instance of the referred object (in other words, these attributes
must uniquely identify the instance) — for example, values of attributes
Account.Owner.FirstName and Account.Owner. LastName uniquely identify the
owner of the account. If Aware IM finds the single instance of the referred object in the
database it associates this instance with the imported instance through the specified
reference attribute (Account.Owner inthe above example). If Aware IM finds more
than one instance of the referred object it does not import the relationship and adds an
error record into the import log.

It is possible that referred instances have not been imported into the system yet, so
Aware IM does not find any instance of the referred object from the values of the
reference attribute. In this case Aware IM creates a relationship file where it writes the
ID of the reference owner and the values of the reference attributes. Later on, when
referred instances have been imported into the system, this relationship file can be re-
imported to recreate the relationships.

For example, let us assume that we are importing accounts of the account owners. The
Customer objectis referenced by the Account .Owner attribute and an instance of the
owner is identified by the Account .Owner.FirstName and
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Account.Owner.LastName attributes. Let us assume that we are importing a single
record representing a new instance of the Account object. The record has the following
values:

Account.Date Account.Balance Account.Owner.FirstName Account.Owner.LastName

22/06/2004 1000 | John Smith

When Aware IM imports this record it creates a new instance of the Account object
with the value of the Date attribute equal to 22/06/04 and the value of the Balance
attribute equal to 1000. Account.Owner.FirstName and

Account.Owner .LastName represent a relationship of the account, so Aware IM tries
to find the instance of the Customer object with the value of the FirstName attribute
equal to “John” and the value of the L.astName attribute equal to “Smith”. If it finds such
an instance it creates a relationship between the new instance of the Account object
and the found instance of the Customer object. If Aware IM does not find the instance
of the Customer object with these values it writes the following record into the
relationship file (here we assume that the value of the ID attribute of the new Account
object automatically assigned by Aware IM is 1734):

Account.ID Account.Owner.FirstName Account.Owner.LastName

1734 | John Smith

Once the instance of the Customer objectrepresenting John Smith has been imported
into the system we can import the above relationship file created when importing
accounts. This time Aware IM will find the instance of the Customer object representing
John Smith and create a relationship between the account with ID 1734 and this
instance.

Setting Initial Values of the Application

Quite often it may be necessary to nitialise an application with attribute values specific
to a particular group of end users. For example, in a generic application for schools it
may be necessary to nitialise the application with values specific to a particular school,
such as specify the name of the school, number of lessons per day etc.

Usually such initialisatuion on is performed by the administrator of the system, who does
it once before the majority of users access the system.

Aware IM includes the predefined business object SystemSettings that can help in
setting the initial values of the application. The SystemSettings business object is
automatically included in all business space versions — it has a number of predefined
attributes and configurators can also add their own attributes. The instance of the
SystemSettings objectcan be created by the administrator of the system or created
automatically by rules. The interesting feature of the SystemSettings objectis that
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there can only be one instance of this object in the system — Aware IM will not let you
create the second instance. This makes it possible for Aware IM to always keep this
single instance in the Context and configurators can use this object anywhere in
business rules or inside tags without having to worry about placing this instance in the
Context first.

The SystemSettings objectessentially lets you use its attributes as parameters of the
application. For example, if the application that you configure includes document
templates that have logos of the end users you may want to let the system administrator
provide the logo of the specific end user before this user starts working with the system.
You can solve this by adding “Logolmage” attribute of the Picture type to the
SystemSettings objectand design document templates to contain the reference to
this attribute (<<SystemSettings.LogoImage>>) rather than providing the specific
image in the document template. You will then define the menu item (for the system
administrator only) that will create the instance ofthe SystemSettings objectand
bring up its form. The administrator will use this menu item and provide the specific
image as the value of the “Logolmage” attribute.

Extending Aware IM

Aware IM is a powerful software system that allows users to configure fully functional
Internet enabled applications without programming in most cases. Thus Aware IM can
be used not only by professional developers but also by business professionals.

In certain cases, however, it may be necessary to add programming extensions to
Aware IM in order to implement application functionality that is otherwise very difficult or
impossible to configure using available configuration tools. This mostly applies to
calculation extensive functionality (for example, some mathematical algorithms) or
interaction with some non-standard hardware that is not supported by Aware IM out-of-
the-box.

It is important to stress, though, that in order to support such functionality programmers
do not have to learn new technologies or understand at a very deep level the internals of
the Aware IM software.

Aware IM allows programmers to write extensions (plug-ins) in the following areas:

- Custom processes implemented by software components rather than by configured
rules (see Adding/Editing Processes)

- Custom forms (see Defining Forms)

- Custom channels for intelligent business objects (see Intelligent Business Objects)

- Custom function libraries

- Custom document types (see Working with Documents)

- Report calculation components (see Setting System Calculation Properties)
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The details on how to write code for Aware IM extensions are provided in the “Aware IM
Programmer’s Reference”.

Performance Profiler

If some part of your application is performing poortly you can use the Performance
Profiler that can help identify performance bottlenecks (these can be caused by various
reasons — poorly optimized rules, queries, applicability conditions and so on). To enable
the Performance Profiler a developer needs to add two special commands to the
application that turn profiling on and off. Then the developer needs to turn profiling on,
reproduce the problematic scenario and then turn profiling off. At this point he will get a
performance report that shows how long it took for various components of the system to
execute the request. The Performance Profiler is explained in detail in this video tutorial.

Configuration Process

In the previous sections we have frequently mentioned configuration of different
elements of an application such as business objects, business rules, processes etc. The
following section provides an overview of the configuration process while the details are
provided in the Working with Configuration Tool section.

See also:

Business Space Versions and Version Control
Productivity Features

Testing Mode

Working with Aware IM in Hosting Environment
Configuration Guidelines

Business Space Versions and Version Control

To configure an application is to configure a business space. At the end of the day itis
the business space that must contain all the configuration elements — business objects,
business rules, processes etc. The default business space is created during Aware IM
installation (see the “Aware IM Installation Guide”). This business space is usually the
one that represents the application.

Application configuration is not a trivial process — itinvolves detailed preparation as the
configurator has to collect and analyse requirements of the system and think how these
requirements are translated into business objects, business rules etc, and it usually
evolves over time as new requirements and new business rules appear or old
requirements are changed or become irrelevant.

To help manage changes of a business space Aware IM includes a built-in version
control mechanism. It allows configurators to make and test changes to a business
space without affecting the normal operation of the system. When a change to a
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business space needs to be made a new business space version must be created and
the change must be made in that version. Thus all elements of a configuration are
always contained within some business space version.

With the version control mechanism configurators can also keep track of changes made
to the application over time. For example, one can find out which rules and processes
were in effect at a particular date and time or what specific information was being
registered by the system by inspecting a particular business space version that was
current at that time.

Some business space versions are treated differently from others. This treatment is
based on their state — this is explained below.

Most business versions undergo the following lifecycle:

1. The version is created (either as a blank version or from some base version — see
Major and Minor Versions) in the NEW state. The configurator makes changes to the
version by creating or making modifications to the configuration elements, such as
business objects, business rules etc

2. Once the configurator is happy with the version she makes it available for testing and
the state of the version becomes UNDER TEST (see Testing Business Space
Version). At this moment the configurator can test the version in the Operation Mode
to verify that the changes work as expected. Aware IM keeps the version being
tested separately from the current operating version, so the testing is not going to
disrupt operation activities (see Testing Mode). If testing discovers that more
changes need to be made to the version the version is moved back to the NEW state
and step 2 is repeated.

3. Once the configurator is satisfied with the version she makes it operational (see
Publishing Business Space Version). Aware IM makes any necessary adjustments
and starts using the updated configuration information in the operation mode. The
state of the version becomes CURRENT.

4. When some other version is made operational the version becomes OBSOLETE. It

can be deleted or kept for historical purposes. It is also possible to return to the
obsolete version and make it operational again if for whatever reason the new
version has been proven not satisfactory.

See also Lifecycle of a Business Space Version.
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Productivity Features

Aware IM offers a number of productivity features that help configurators work with
business space versions:

- A business space version can be exported to, or imported from a file, so that
configurations can be shared (see Exporting Business Space Version and Importing
Business Space Version). This makes it possible to prepare configuration templates
for others to use.

- A business space version in the CURRENT or UNDER TEST state must be consistent,
i.e. it must not have invalid rules, references to non-existent business objects etc.
Aware IM performs rigorous checks of the validity of the version’s elements before
the version is made operational or made available for testing. This process is called
integrity checking — see Checking Version Integrity.

- On configurator's request Aware IM can generate documentation for a particular
version. This documentation has the names, properties and descriptions of all
elements in the version (business objects, business rules, processes etc) in the
format that can be easily viewed or printed. The documentation is an entirely
separate structure and no access to Aware IM software is required to view it. The
documentation can be used for reference and/or audit purposes. See also
Generating Documentation.

Testing Mode

As described in the Business Space Versions and Version Control section a business
space version can be put under test to verify that the version works as expected before
making the version operational.

To test the business space version the configurator has to log into the system in the
Operation Mode using the URL described in the Login section. The screen displayed by
Aware IM includes the “Testing Mode” check box — this checkbox needs to be ticked to
indicate that Aware IM should operate in the testing mode.

Using the application in the Operation Testing Mode is very similar to using the
application in the regular Operation Mode. The main difference is that the operation data
created when the application works in the Operation Testing Mode is stored in a
completely separate database, so that the main data of the system is not affected by any
operations performed in the testing mode. There are also some other relatively minor
differences that are summarized below:

1. Users with the “Guest” access level (see Predefined Access Levels) cannot log into
the system in the testing mode. If one wants to test the “Guest” access level while
working in the testing mode the following can be done:

a. Login as administrator into the testing mode as described above.
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b. Create a new instance of the RegularUser object and set the value of its
AccessLevel attribute to ‘Guest’
c. Logout and login as the newly created user.

2. Menu item of the “Login” type will attempt to login the user into the regular mode, not
the testing mode.

3. Menu item of the “Register User” type: when the user completes registration the
system automatically logs in the user into the regular mode of the same business
space using the newly entered login name and password.

4. If a business space version is configured to process incoming e-mails (see E-mail
Handling) it will periodically check the specified mailbox on the mail server, whether
in the regular or testing mode. Therefore, if there is an operational version in the
regular mode and the one in the testing mode that are both configured to receive e-
mails from the same source they will compete for incoming e-mails. As a result new
incoming e-mails can end up in either regular or testing version. To avoid this
situation, change the version to be put under test to use an alternative mailbox.

5. It is not possible to save newly built queries in the testing mode (see Building
Queries in the Operation Mode).

Working with Aware IM in Hosting Environment

The main components of the Aware IM software are the Aware IM Server and the
Configuration Tool. Aware IM Server is the core component of the software that stores
configuration and operational data and executes processes and business rules, whereas
the Configuration Tool provides the functionality that allows configurators to define
business objects, processes, business rules and other elements of an application.

Normally the Configuration Tool works in tandem with the Aware IM Server — the
changes to the configuration data performed inthe Configuration Tool are stored on the
Aware IM Server and vice versa — the Configuration Tool obtains the initial configuration
data from the Aware IM Server (see also Configuration Process). This makes it possible
to store and update the configuration information in one repository managed by the
Aware IM Server.

Aware IM allows users to access their business space in the Operation Mode from any
location via the Internet using a standard Web browser. This requires the Aware IM
Server to be installed on a computer that has a permanent connection to the Internet
with sufficient speed and bandwidth. The users who do not have a suitable Internet
connection can run the Aware IM Server on a remote computer managed by an Internet
hosting service provider (this set-up is called a hosting environment — see also “Aware
IM Installation Guide”). Users who only need to access their application within a single
location do not need a hosting environment.

In the hosting environment the Configuration Tool is unable to work with the Aware IM
Server directly. However, one can prepare and test configurations on the local machine
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and then export the configuration into a BSV file. Once saved to a file the configuration
information can then be uploaded to the remote Aware IM Server from the user interface
of the Operation Mode.

In order to upload the configuration file to the Aware IM Server the system has to be
configured to include the menu item of the “Publish Business Space Version” type (see
Setting Menu ltem Properties). When the user selects this menu item in the Operation
Mode Aware IM displays a form where the user can specify the configuration file and
provide the description of the changes. When the user submits the form the version is
uploaded to the Aware IM Server and becomes operational (at this point Aware IM also
performs the usual checks of the version to make sure that it is consistent — see
Checking Version Integrity).

A few other features that can be very helpful for users that need to operate with the
remote Aware IM Server can also be configured:

- Operation of the “List Business Space Versions” type shows all business space
versions available on the server inthe Operation Mode. One can view the properties
of the versions and delete them if necessary. This is like having a bit of functionality
of the Configuration Tool in the Operation Mode

- Operation of the “Create Business Space” type allows creating a new business
space in the Operation Mode. The functionality is equivalent to the similar
functionality in the Configuration Tool. A system of an Internet host may include this
operation to allow their users to create their own business space and work in it.

Configuration Guidelines

See:
Configuration steps
Configuration principles

Configuration steps

This section describes the recommended sequence in which configuration elements
should be defined when configuring a new application.

See:

Business objects
Business object rules
Processes

User interface

Business objects
Business objects are the central elements of any Aware IM-based application. None of
the other elements would be of any use without business objects. It is therefore
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important to start working on an application by configuring objects of the business
environment for which the application is being created.

Which objects need to be configured depends entirely on the nature of the business.
You can, therefore, start by identifying the business elements that people deal with as
part of their day-to-day activities.

See section Business Objects as Catrriers of Data for general description of business
objects. See section Configuration principles for recommendations on configuring
business objects and object groups.

Business object rules

Once you have created your business objects you can start attaching rules to the
objects. All data processing in Aware IM is done by object rules. Such rules can find,
create or delete objects, perform initialisation, validation and calculation operations,
communicate with other software systems or people, etc.

Rules are found everywhere in a business environment. You need to identify the rules
that are applicable to your application and attach them to the appropriate objects. Some
rules may be well-known and easy to spot. For example:

- No account can be open for a person under 16 years old.

- Once atransaction is approved its amount cannot be changed.

- If an itemis not returned to the library by due date a reminder e-mail is sent to the
borrower.

Other rules can be found by inspecting processes and procedures performed by people
in the course of their day-to-day activities. You would need to break these procedures
into steps and configure each step as one or more rules attached to one or more
business objects.

To configure effective object rules itis essential to understand how rules work in
Aware IM. See section Business Rules as Carriers of Business Logic for introduction
into object rules, Data Processing for detailed explanation of rule processing,
Configuration principles on important guidelines on configuring object rules.

Processes

Now, that you have the business objects and object rules that handle information
processing, you can add processes to provide a convenient way of making and handling
incoming requests for information or operations. See section Processes as Links
between User Interface and Business Logic for details on the purpose and use of
processes.

To make it easier for the users to perform an operation that applies to a particular object
you can configure a process that takes that particular object as its input. For example, a
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transaction approval operation can be configured as a process ApproveTransaction
that takes Transaction objectas its input and contains the following two rules:

— Transaction.State='Approved’
— DISPLAY MESSAGE ‘Transaction has been completed’

Processes with a single object as their input will be available for users to start on the
corresponding object forms. Therefore, rather than having to manually change the state
of a pending transaction and submit the form, the authorized user can simply choose
process ApproveTransaction onthe transaction object form.

You can also define processes with no input objects, which are useful for creating new
objects or performing other operations that do not require selecting a particular single
object upfront. Such processes can be made available to the users as operations via the
main menu of the system. For example, an account opening process could be
configured as follows:

— ENTER NEW Account
- PRINT DOCUMENT AccountOpeningletter
— VIEW Account

Remember that processes should not be configured to process information. This is a job
for object rules — see Configuration principles for more details.

User interface

When you configure a new application Aware IM provides the default interface for the
users of the application. This includes the main menu with a set of generic operations
allowing the users to search for business objects in the system, create new objects or
documents and perform some other actions. For each of the business objects you
configure Aware IM generates the default object form to allow the users to edit the
object. There are several steps you can take to enhance and fine-tune the user access
to the system.

First, inspect the auto-generated object forms. With very little effort you can adjust the
forms by selecting the attributes to appear on forms. For complex objects with many
attributes you can split the form into several sections and select the attributes for each of
the sections. If you have configured processes to start operations that are applicable to
particular objects, such operations will be available on the object form for the users to
start, making the system easier for people to use.

The main menu of the system the users see when they log into the system can also be
easily customized. You can hide the generic actions from the menu and add specific
operations such as finding customers, creating accounts, registering members, etc. To
initiate such specific operations you can define queries looking for particular objects
matching the search criteria entered by the users. You can also attach to the menu the
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no-input processes, as described in the previous section, to let the user perform
operations.

If you want the object information to appear differently to users of different categories
you can define additional access levels and specify the information and operations
available to users of each level. Aware IM will adjust object forms and the main menu
accordingly. In addition, you can configure different object forms and different visual
perspectives, which include the main menu and other visual settings, for different access
levels. This gives you more options of controlling the way the users work with the
system.

Configuration principles

This section contains several key recommendations on configuring Aware IM
applications. The rationale behind these recommendations is to help creating
applications that have fewer elements, easier to understand and, most critically, easier
to maintain. People familiar with development of data management applications may find
some of the recommendations familiar and obvious. Certain things, however, are done
differently in Aware IM compared to traditional development tools. This is why reading
these guidelines would be beneficial for experienced developers as well.

The recommendations of this section describe the general principles of configuring
applications.

Business objects represent elements of business environment
Business object groups unite dissimilar objects

Object rules perform all information processing

Object rules are self-contained

Obiject rules are attached to the right objects

Business objects represent elements of business environment

It is very important that each object you configure represents some real element of the
business, not just an arbitrary collection of data. Systems having objects with unclear
purpose and processing logic are difficult to operate and maintain.

Examples of legitimate business objects, commonly found in many business
organizations, could be customers (clients, members, etc.), accounts (contracts,
policies, etc.), orders, fees, payments, etc. They would have attributes and rules clearly
identifiable from day-to-day business activities.

Business object groups unite dissimilar objects

Use a business object group only when the objects in the group cannot be configured as
a single object. Unnecessarily creating several similar objects will lead to duplicating of
configuration information such as attributes and rules. Whenever the configuration of
one of such objects needs to be changed, other similar objects are likely to require the
same change.
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You need to configure business elements of similar nature as separate objects, as
opposed to a single object, when:

- Attributes of one of the objects are not applicable to other objects and should not be
displayed on an object form for the other objects.

- Different processing logic applies to different objects. There would be too many rules
for one object and they would become too complicated because of the differences.

For example, different forms of customer communication such as email, telephone call,
fax or traditional letter, have to be configured as separate objects because of the
different way the message information is stored and presented to the user. Withdrawal
and deposit transactions, while both being financial transactions applicable to accounts,
have to be configured separately because of different processing rules that apply to the
transactions.

When objects differ only to a minor extent the difference may be covered by an attribute
in a single object. For example, a library catalogue may contain items of different types
such as books, videos, CDs, etc. Other attributes such as title, author, description, or
catalogue number would be identical. Therefore, a single L.ibraryItem objectmay be
configured that has an additional attribute representing the item type.

Object rules perform all information processing

All essential processing logic in the system should be specified as individual rules
attached to applicable objects, not processes. There are two important reasons for this
principle.

Reason 1. There may be many scenarios causing a change to an object. If the
processing logic is spread across various scenarios, any change to the logic needs to be
propagated throughout the scenarios. With the object rules approach, for each object
you specify all rules that make sense from that particular object point of view. None of
these rules are duplicated anywhere else in the system.

For example, Aware IM will automatically evaluate the following validation rule on
account whether a new holder is linked to the account, or the existing holder’'s age is
changed:

If Account.Holder.Age < 16
Then REPORT ERROR ‘Account holder must be 16 years old or
over’

Reason 2. Object rules are independent from each other and therefore allow configuring
each step in multi-step procedures separately from other steps. A really complex
procedure would be difficult to configure as a single process because of multiple
conditional, parallel or overlapping steps it may contain.
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Let us consider an example of a withdrawal transaction, which requires an approval by
an authorised person if the withdrawal amount exceeds 5000. Before the transaction is
approved all necessary validation checks should be made. After the approval the
account balance should be updated accordingly.

We will first demonstrate how this procedure can be implemented by object rules. We
configure WithdrawalTransaction object with its State attribute initialised to ‘New’.

We then attach a pre-approval validation rule to the object:

If WithdrawalTransaction.State = ‘New’ AND
WithdrawalTransaction.Account.Balance <

ABS (WithdrawalTransaction.Amount)

Then REPORT ERROR ‘Insufficient funds on account’

In a similar manner we could attach all other validation rules as necessary. Next, we
need to see if the transaction can be approved automatically, which is done by attaching
the following rule to WithdrawalTransaction:

If WithdrawalTransaction.State = ‘New’ AND
ABS (WithdrawalTransaction.Amount) < 5000
Then WithdrawalTransaction.State = ‘Approved’

If the transaction amount is larger the transaction will wait for manual approval (or
rejection) by an authorized person. The manual approval will change its state to
‘Approved’ signalling the start of the second step in the processing of the transaction,
namely the updating of the account balance. This can be done by attaching the following
rule to Account object (note that Transaction hereis a name of object group that
has WithdrawalTransaction aswell as objects for other transaction types as its

members):

Account.Balance = SUM Transaction.Amount WHERE
(Transaction IN Account.Transactions AND
Transaction.State = ‘Approved’)

Let us now see how the same procedure could be configured using processes, a more
traditional approach, which is not recommended for use in Aware IM. We would need
two processes. The firstis called EnterTransaction and contains the following

sequential rules:

— ENTER NEW WithdrawalTransaction WITH
WithdrawalTransaction.Account = Account
— If ABS(WithdrawalTransaction.Amount) < 5000 Then
WithdrawalTransaction.State = ‘Approved’
REDUCE Account.Balance BY
ABS (WithdrawalTransaction.Amount)
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The second process is called ApproveTransaction and used by an authorised
person to complete pending transactions. It contains the following rules:

— WithdrawalTransaction.State = ‘Approved’
- REDUCE Account.Balance BY
ABS (WithdrawalTransaction.Amount)

What is wrong with these processes? Several things:

1. The rule updating the account balance is duplicated in both processes. All other
similar processes, configured to handle other transaction types, would also have to
include a step updating the account balance. Compare this with the object rules
approach where there is only one rule on the Account object that updates the
balance whenever a new transaction is applied.

2. Transaction processing logic is entangled with the user interface step that allows the
user to enter the transaction details. If the transaction needed to be created without
the user input, for example as a part of a funds transfer transaction, the validation
and calculation rules would have to be duplicated in the transfer process.

3. If the logic of updating account balance needs to be changed, the change would
need to be propagated throughout all the processes configured in the system that
update account balance.

Object rules are self-contained

Each individual rule attached to an object should be self-explanatory and independent of
other rules. In other words, it should include all necessary conditions to clearly specify
when the rule action should be executed. There are two important reasons for this
principle.

Reason 1. If specific conditions for the rule action are not defined, the action can be
executed at the wrong time leading to the wrong results.

Reason 2. A rule cannot depend on execution of actions of other rules since the order in
which object rules are executed is not defined.

For example, the following rule initialises the account address with a default value. Once
the address is given the rule action will not be executed again:

If Account.Address IS UNDEFINED
Then Account.Address = Account.Holder.Address

if we removed the condition the rule would execute every time the Account object is
changed, thereby overwriting the address manually entered by the user.

In another example the rule below ensures that the transaction amount cannot be
changed once the transaction is completed. If the condition were removed the system
would not allow changing the amount at any time, including the initial entry of the
transaction details:
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If Transaction.State = ‘Approved’
Then PROTECT Transaction.Amount FROM ALL

Let us consider yet another example in which the final action is determined by several
possibly dependent events or facts. There may be a requirement to notify the library
member when an item the member reserved is returned to the library. If the e-mail
address of the member is known the member is notified by e-mail, otherwise a letter is
posted to the member. These requirements are implemented in Aware IM by two self-
contained and independent rules attached to the Reservation object:

Rule 1:
If Reservation.Status WAS CHANGED TO ‘Offered’
AND Reservation.Member.EmailAddress IS DEFINED
Then SEND ReservaitonOfferEmail TO Reservation.Member

Rule 2:
If Reservation.Status WAS CHANGED TO ‘Offered’

AND Reservation.Member.EmailAddress IS UNDEFINED
Then PRINT DOCUMENT ReservaitonlLetter

Object rules are attached to the right objects

A rule attached to an object should specify the logic that applies to that object, not other
objects. In particular, a rule that modifies an attribute of an object should be attached to
the object to which the attribute belongs. There are two important reasons for this
principle.

Reason 1. The right rule attached to the wrong object will lead to the wrong results.

Reason 2. When you need to make a change to an object configuration you will see all

relevant rules inone place. You will not need to search through the system to see what
other object rules can make a change to the object and when. This may also help
reducing the number of similar rules, which will further simplify the system.

Let us illustrate this principle with examples. Consider a validation rule that a person
must be 16 or over to be an account holder. This rule should be attached to the
Account object and can be specified as follows:

If Account.Holder.Age < 16
Then REPORT ERROR ‘Account holder must be 16 years old or
over’

However, the same rule attached to the Person object would have a very different
meaning:

If Person.Age < 16
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Then REPORT ERROR ‘Account holder must be 16 years old or
over’

This is because the latter rule would essentially state that no person under 16 can be
registered in the system, whether to be an account holder or for any other purpose.
While this may very well be another business rule on its own right, itis definitely not
what the original rule was meant to specify.

As for the object-modifying rules, consider an example when an account balance is
updated following a financial transaction applied to the account. A rule on the
transaction could update the account balance:

If Transaction.State WAS CHANGED TO ‘Approved’
Then INCREASE Transaction.Account.Balance BY
Transaction.Amount

Now suppose that there are a number of transactions in the system, each represented
by a separate object. The above rule would have to be configured, essentially
duplicated, for each specific transaction object. The correct way of updating the account
balance, and also a safer one, would be for the account to update its own balance
following the addition of a new transaction. This is done by attaching the following rule to
Account object:

Account.Balance = SUM Transaction.Amount WHERE
(Transaction IN Account.Transactions AND
Transaction.State = ‘Approved’)

Note that Aware IM will execute the above rule whenever any of the account details
change, including the transaction list, or the state of a transaction, that is already in the
list, changes. We can be more specific and state that the balance should be updated
only when the transaction list changes (i.e. a new transaction is added), but not when
other account details change. Then we would need to add a corresponding condition to
the above rule:

If Account.Transactions WAS CHANGED

Then Account.Balance = SUM FinancialTransaction.Amount WHERE
(FinancialTransaction IN Account.Transactions AND
FinancialTransaction.State = ‘Approved’)

In this case, however, we should also remember to update the balance when a pending
transaction is approved, which can be done by adding the following rule to Account:

If Transaction FROM Account.Transactions WAS CHANGED

AND ChangedTransaction.State WAS CHANGED TO ‘Approved’
Then Account.Balance = SUM FinancialTransaction.Amount WHERE
(FinancialTransaction IN Account.Transactions AND
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FinancialTransaction.State = ‘Approved’)
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Configuring Applications

Overview of the Configuration Tool

Applications are configured inthe Configuration Tool. The screen area of the
Configuration Tool is divided into several regions:
e Elements Tree (red)
Working Area. (orange)
Main Element Properties (green)
Selection Properties (blue)
Additional Windows (yellow)

The Elements Tree contains the configured elements presented as a hierarchical tree
structure. Right clicking on a tree node brings up a pop-up menu specific to the selected
element. Most elements provide the New and Open commands in their pop-up menus
that allow adding new elements or editing the existing ones. Once the user selects the
New or Open command from a pop-up menu the editor corresponding to the selected
element appears in the Working Area. The user can then enter properties of the new
element or change properties of the existing element using the controls of the editor.
You can also edit an existing element by double clicking on it.

It is possible to enter/edit properties of several elements at the same time — the editors
are displayed as different tabs and it is possible to switch between editors by clicking on
the corresponding tab. See also Adding Element, Editing Element.

The “Main Element Properties window” contains a list of properties of the element being
edited — for example, a business object. The “Selection Properties” window shows the
properties of the selected sub-element that belongs to the main element. For example,
an attribute of the business object being edited.

The “Additional Windows” area contains some other windows — for example, results of
search and a list of integrity problems of the business space version.

Note that most windows can be moved around the screen, so that the user can re-
arrange them the way it suits him/her.

The screen of the Configuration Tool also contains the main menu and the toolbar that
allows performing frequently used operations.
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Configuration elements of an application are contained in business space versions;
business space versions exist in a business space. After the initial installation the
Configuration Tool contains one business space with two business space versions
(which have some pre-defined elements). One of these versions is in the NEW state and
is ready for modifications. Configuration work usually begins with configuring business
space-specific elements in this version — see Working with Business Space Versions.

Working with Business Space Versions

Business objects, rules, processes and other elements of the system belong to a

business space. A business space may have a number of business space versions,
each containing different versions of the elements that you configure. The following
section explains the life cycle of a business space version and the steps required to
create and edit the version.

Lifecycle of a Business Space Version

Creating Minor Version

Creating Major Version

Updating Business Space Version

Loading Business Space Version
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Checking Version Integrity

Testing Business Space Version
Publishing Business Space Version
Deleting Business Space Version
Viewing Version Properties and History
Exporting Business Space Version
Importing Business Space Version

Lifecycle of a Business Space Version

As work on the configuration of the application evolves the business space version
undergoes certain stages in its lifecycle.

Business space version in the NEW state.

When a business space version is initially created its state is always NEW. A version in a
NEW state may not be deployed for the end users nor can it be tested. It exists purely as
the working version of the configurator. The Configuration Tool displays the business
version in the NEW state in green. Once the configurator is happy with the contents of the
version she can make the version available for testing (or even publish it straight away,
although publishing without testing is strongly discouraged) — see Testing Business
Space Version.

Business spaceversion in the UNDER TEST state.

Once the version has been made available for testing its state becomes UNDER TEST. A
version in this state can be tested by the configurator in the Operation Mode (see
Testing Mode). The purpose of testing is to ascertain that the configured system works
as expected. The operation data created during testing is stored in a separate database
and does not affect operation data of the end users. There may only be one business
space version in the UNDER TEST state in a business space — if there is already a
version in the UNDER TEST state it will move back to the NEW state after a new version
has been made available for testing.The Configuration Tool displays business space
versions in the UNDER TEST state in pink.

Business spaceversion in the CURRENT state.

If the configurator finds some problems with the version during testing, she can start
editing the version under test (which moves the version to the NEW state) or create a
new minor or major version (see Creating Minor Version and Creating Major Version)
from the version being tested, correct errors in this new version and then make the new
version available for further testing. Once the configurator is finally happy with the
version she can publish (deploy) it so that it can be used by the end users (see
Publishing Business Space Version). When the version is published its state becomes
CURRENT. There may only be one version in the CURRENT state in a business space. If
there is already a CURRENT version itis moved to the OBSOLETE state after the new
version has been published.

Copyright © 2002-2023 Awaresoft Pty Ltd Page 121 of 479



Aware IM 8.8 User Guide

Once the version has been published it may not be changed by anyone. If further
changes to the version are required a new major or minor version may be created from
the current version and the changes may be introduced in this new version.

The Configuration Tool displays business space versions in the CURRENT state in black.

Business spaceversion in the OBSOLETE state.

A business space version currently used by the end users is made obsolete when the
configurator publishes a new version. The new version moves to the CURRENT state and
the previously used version is moved to the OBSOLETE state. A version in this state may
not be modified, however, it can be published again (if for whatever reason the
configurator decides to go back to the old version). It is also possible to create a new
minor or major version from the OBSOLETE version and then make changes to the new
version (see Creating Minor Version and Creating Major Version). The Configuration
Tool displays a version in the OBSOLETE state in grey.

Business spaceversion in the IN DEVELOPMENT state.

A version in this state indicates that the business space is running inamulti-
developer mode when several developers are working on the same business space
version concurrently. For more details about the multi-developer mode please watch the
Milti-Developer Mode video tutorial. The Configuration Tool displays business space
versions inthe IN DEVELOPMENT State in orange.

Major and Minor Versions

Each business space version has a number associated with it that uniquely identifies the
version within a business space. This number has the format “n.m” where “n” is the
number identifying the major version and “m” is the number identifying the minor version.
Major versions usually represent big steps forward compared to the previous version,
whereas minor versions usually contain small modifications to the previous version. This
IS, however, entirely up to the configurator to decide whether the new version will be
major or minor.

Creating Minor Version
Creating Major Version

Creating Minor Version

A new minor version is always created from some existing base version. When a new
minor version is created the entire contents of the base version is copied into the new
version and the new version is assigned a new number being an increment of the

maximum minor version number used already. The new version is created in the NEW

state — see Lifecycle of a Business Space Version.
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To create a new minor version:

1. Click on the base version in the Elements Tree to select it.

2. Select “Version/New Minor Version” in the menu or right click to bring up the pop-up
menu and select “New Minor Version”. The new version must appear in the Elements
Tree.

3. The Configuration Tool will bring up a dialog where you can enter any comments
about the new version being created and the press the OK button. Alternatively press
the Cancel button if you do not want to enter any comments.

Creating Major Version

A new major version can either be created from some existing base version or from a
blank version. When a new major version is created from a base version the entire
contents of the base version is copied into the new version. When a new version is
created from a blank version the version only contains pre-defined elements (such as
the RegularUser business object) and nothing else. The number of a major version
assigned to a new version is the increment of the maximum version number used
already. The new version is created in the NEW state — see Lifecycle of a Business
Space Version.

To create a new major version from the existing version:

1. Select “Version/New Major Version” in the menu or right click on the base version in
the Elements Tree to bring up the pop-up menu and select New Major Version. The
new version will appear in the Elements Tree.

2. The Configuration Tool will bring up a dialog where you can enter any comments
about the new version being created and the press the OK button. Alternatively press
the Cancel button if you do not want to enter any comments.

Loading Business Space Version

When the Configuration Tool starts up it does not load the contents of some versions for
efficiency reasons. When such versions are displayed in the Elements Tree the tree only
shows version number and state — there is no little “plus” sign next to the version to
indicate that the contents of the version have been loaded from the server. If you want to
view and/or change the elements of such a version you have to load its contents from
the server.

To load a business space version:

1. Click on the node displaying version number and state in the Elements Tree to select
it.

Copyright © 2002-2023 Awaresoft Pty Ltd Page 123 of 479



Aware IM 8.8 User Guide

2. Select “Version/Load Version” in the menu or right click to bring up the pop-up menu
and select “Load Version”. Once the version is loaded a little “plus” sign is displayed
next to its node in the Elements Tree. You can now expand the node and
view/change its contents.

Updating Business Space Version

Any changes to a business space version have to be saved to the Aware IM server. If
you do not update the version data on the server your configuration changes will be lost
when you close the Configuration Tool (unless you export the version to a file and then
import it back next time you start the Configuration Tool — see Exporting Business Space
Version and Importing Business Space Version).

To update the version:

1. Click on the version you want to update in the Elements Tree to select it
2. Select “Version/Update” in the menu or right click to bring up the pop-up menu and
select “Update”.

Checking Version Integrity

A business space version being published or made available for testing must be
consistent, i.e. must not have invalid rules, references to non-existent business objects
etc. The Configuration Tool performs rigorous checks of the validity of the version’s
elements when they are being created and/or edited. However, such checks are not
made when significant modifications to the version elements are taking place and
elements are being deleted and replaced. In this scenario it is easy to overlook a
reference to an obsolete element.

To make sure that the version is consistent the Configuration Tool always checks the
integrity of the version when itis being published or made available for testing. The
Configuration Tool will not allow publishing or testing an inconsistent version. If a version
is inconsistent the Configuration Tool displays a list of the version’s problems and does
not proceed with publishing or testing. It is also possible at any time to check the
integrity of the version irrespective of the state itis in.

To check version integrity:

1. Click on the version that you want to check in the Elements Tree to select it.

2. Select “Version/Check Integrity” inthe menu orright click to bring up the pop-up
menu and select “Check Integrity”. A list of the problems from the last time you ran
the integrity check will be shown in the “Problems” window (the list is empty if
integrity is being checked for the first time).
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If a version has integrity problems the Configuration Tool will display a list where each
entry in the list contains the description of the problem. You can double click on the entry
to bring up the editor that will allow you to fix the problem.

& TIP: If a problem is inside a report or presentation the integrity checker will tell you
which report or presentation has a problem but it will not take you directly to the
problem. You can open the report or presentation manually and find the offending
element using the Find Design Element feature of the Report/Presentation Designer —
see Find Design Element.

Testing Business Space Version

Once you are happy with your changes to the business space version you can make the
version available for testing. You may need to test the version in order to make sure that
your business rules and processes work as expected, presentations and reports look
good etc. It is recommended that you always test your version prior to publishing it for
the end users. Once the version has been made available for testing its state changes to
UNDER TEST, and you can now try creating instances of different business objects from
this version, run processes, reports etc in the Operation Mode (see Testing Mode).
Instances of objects created during testing are stored in a separate database so the
operational data of the end users is not affected by any testing activity — see also
Lifecycle of a Business Space Version.

To make a version available for testing:

1. Click on the version you want to test in the Elements Tree to select it (make sure that
the version is loaded — see Loading Business Space Version).

2. Select “Version/Put under Test” in the menu or right click to bring up the pop-up
menu and select “Put under Test’.

3. If you already have a version in this business space in the UNDER TEST state, you
will be offered a choice of whether to copy the operation data from the existing test
version or create the test version with no operational data at all. Iif you already had
some test instances of business objects from the previous rounds of testing it may be
helpful to use the same instances during the new round. Once you select the
required option the version will be moved to the UNDER TEST state (this may take
some time) and displayed in pink.

If your business space version has already been in the UNDER TEST state before
Aware IM will display a dialog asking you whether to perform integrity checking of the
version and whether to use the existing data for testing or clear the testing data. If you
are going through many testing cycles during development and put version in and out of
testing many times then constantly answering the questions of this dialog can be
tedious. To avoid the dialog and to get Aware IM to use the default values (no integrity
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checking and using the existing data for testing) you can use the “Put under Test
(quickly)” command available in the main menu or in the popup menu instead of the “Put
under Test” command. You can also use the Ctrl+Q shortcut to make it even quicker.

Embedded Testing

“‘Embedded testing” allows you to test your business space version not in the standalone
browser but in the browser embedded in the Configuration Tool. A separate tab in the
Working Area of the screen is opened and the default browser is started inside this
window. An advantage of using embedded testing is that you can not only test the
version in the UNDER TEST state but you can also test the version you are currently
editing (which is in the NEW state) provided that this version is based on some version in
the UNDER TEST state.

The rationale for embedded testing is to free the developer from constantly putting the
version under test and then editing it again in order to make further changes. With
embedded testing you can perform changes to the version and test itin the embedded
browser straight away. You can have the embedded browser open and once you make
your changes you can continue working with the browser, which should automatically
pick up the changes you made

Not all changes, however, are allowed if you want to continue working with the
embedded browser. If you make changes that affect the database structure (such as,
add, delete or rename an attribute of a business object) or if you make changes to a
document template you won’t be able to continue with the embedded browser — it will
automatically close and you will have to put your version under test and start a new
testing session.

To start embedded testing select the version you want to test (it can be in the UNDER
TEST state or in the NEW state) and then select “Version/Start Embedded Browser” in
the menu or right click and select “Start Embedded Browser” from a popup menu. This
will open the embedded browser for the selected version in a separate window. If you
already have this browser open you can just switch to this window and the browser will
automatically pick up your changes.

Publishing Business Space Version

Once a business space version has been tested and you are happy with how your
business rules and processes work, the business space version can be published.
Publishing business space version makes it available to the end users. The version is
moved into the CURRENT state — see also Lifecycle of a Business Space Version.
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If you already have a version in the CURRENT state itis recommended that you publish
the new version when no one is using the old version in the Operation Mode. Aware IM
will not proceed with publishing of the new version until there is no user activity with the
old version, so if the old version is being heavily used Aware IM will keep waiting until
there is a break in the old version usage. Once the new version has been published any
current users of the old version will not be able to use the old version any more — they
will be advised to log out and log into the new version.

It is also highly recommended that you back up your existing operation data
before publishing the version —see Backing up Operation Data.

Publishing business space version is a complicated process — in particular, if any new
business objects have been defined in the version being published or definitions of the
existing business objects have been changed, Aware IM will build and/or alter the
corresponding database tables.

<~/ CAUTION: If there is already operational data created by the end users while working
with the previous versions, publishing a new version may destroy this data if changes to
the business object in the new version are such that itis not possible to preserve the
existing data — for example, if a definition of a business object has been deleted, all
instances of the business object are lost. Similarly if some attribute of a business object
has been deleted, the existing data corresponding to this attribute is lost. Aware IM does
everything it can to preserve the existing data whenever possible (for example, when an
attribute type is changed) and the Configuration Tool warns the user immediately if the
configurator's changes lead to any loss of data — see also Adding/Editing Business

Obijects.

To publish a business space version:

1. Make sure that the version you want to publish is loaded — see Loading Business
Space Version.

2. Click on the business space version you want to publish in the Elements Tree to
select it (the version must be in either the UNDER TEST,OBSOLETE Or NEW state)

3. Select the “Version/Publish” command in the menu or right click to bring up the pop-
up menu and select “Publish”. The version will be moved to the CURRENT state (this
may take some time) and displayed in black.

NOTE: before a version is moved to the CURRENT state the integrity checking of the
version is performed. If the version has any integrity problems it will not be published,
instead the list of integrity problems will be displayed — see Checking Version Integrity.
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Working with a Business Space Version in a Multi-Developer
Mode

Several developers can work on the same business space version concurrently (this is
called a “multi-developer mode”). In this mode developers lock (check-out) those
elements of the version that they are working on (business objects, queries, processes
etc). To make changes to the version they have to check-in their changes. To start the
multi-developer mode a system administrator has to “put a business space version in
development”. To do this:

1. Click on the business space version you want to put in development in the Elements
Tree to select it

2. Select the “Version/Put In Development” command from the menu or right click to
bring up the pop-up menu and select “Put In Development”.

For more details about the multi-developer mode please watch the Milti-Developer Mode
video tutorial.

Deleting Business Space Version

To delete a business space version:

1. Click on the business space version you want to publish in the Elements Tree to
select it

2. Select the “Edit/Delete” command from the menu or right click to bring up the pop-up
menu and select “Delete”.

NOTE: a business space version in the CURRENT state cannot be deleted.

-~/ CAUTION: Deleting a business space version is not an undoable operation; so once
deleted the business space version cannot be recovered. Make sure that you only delete
those versions that you no longer need.

Viewing Properties and History of the Business Space
Version

To view business space version properties and history of changes:

1. Double click on the business space version you want to view in the Elements Tree to
edit it.
2. The Working Area of the screen will show the details of the selected version:
a. The name of the business space to which the version belongs.
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b. The state of the version.
c. Version number.
d. The description of the version.

The “History of Changes” section will show what has been done to the version before. In
particular:

a. When a version has been created.

b. When a version has been updated on the server.
c. When a version state has been changed.

d. When a version has been imported.

The Properties window will show other properties of the business space version:

Application Title - this title will be used in the <title> HTML tag of the application.
Timeout Page — a page that the system will display when a browser session times
out. If not specified the default one will be used

Incoming Emails — whether the version handles incoming emails (see Incoming
Emails for details)

Login options — how the system will handle login. See Login Options for more
details.

Login page — this defines properties of the default login page. You can specify the
title of the page, the image displayed at the top of the page (if any), the text that
prompts user to sign up (if any) and the link to handle “forgotten password”
functionality (if any).

Default date/time formats — this property defines default formats for attributes of
the Date and Timestamp types. New attributes of these types will be created with
the specified formats by default. Here itis also possible to change existing
attributes of the Date and Timestamp types to the specified formats.

Page Margins — this property defines default page margins to be applied to pages
with dynamic content.

Database scripts - in most cases there is no need for you to worry about
database scripts, as Aware IM will take care of the database issues for you. In
some cases, however, you may want to add custom database scripts to your
application. Usually you may want to do this if you implement a query using a
stored procedure (see the EXEC SP action) or if you implement your own
indexing of the database tables automatically created by Aware IM. Saving a
database script with the business space version saves you the trouble of applying
these scripts manually every time you install your Aware IM application on your
customer’s site, as Aware IM will automatically run the scripts when the business
space version is published for the first time.

Password protection — whether a configurator needs to specify a password to
look at the configuration of the version

Push notification — whether the version supported push notifications for mobile
devices — see the “Mobile Applications” document for more details.
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Exporting Business Space Version

A business space version may be saved to a file to be later imported back (see
Importing Business Space Version) or uploaded to the Aware IM server in the Operation
Mode.

To export a business space version:

1. Click on the business space version you want to view in the Elements Tree to select
it.

2. Select the “Version/Export” command in the menu or right click to bring up the pop-
up menu and select "Export”. The Configuration Tool will display the File Selection
Dialog.

3. Select the file you want the version to be written to or type in the name of the file and
click OK.

Importing Business Space Version

To import a business space version from a file:

1. Click on the business space version you want to import into in the Elements Tree to
select it (the version must be in the NEW state)

2. Select the “Version/Import” command in the menu or right click to bring up the pop-
up menu and select “Import”. The Configuration Tool will display the File Selection
Dialog.

3. Select the file you want the version to be read from or type in the name of the file and
click OK. The current contents of the business space version will be replaced with
the contents of the version read from the file.

Refreshing Business Space Version

If several configurators are working with the business space versions at the same time it
may be necessary to upload the current contents of the business space and/or business
space version from the Aware IM server to see the new changes to the versions
performed by other configurators.

To refresh a business space version:

1. Click on the business space version you want to refresh inthe Elements Tree to
select it

2. Select the “Version/Refresh” command in the menu or right click to bring up the pop-
up menu and select “Refresh”. The current contents of the business space version
will be uploaded from the server and displayed inthe Elements Tree.
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Working with Configuration Elements

Business space version elements are added/edited using property editors specific to the
element being added/edited. However, certain editing principles described in the
following sections are common to all configuration elements.

Adding Elements
Editing/Viewing Elements
Deleting Elements
Copying Elements
Pasting Elements

Adding Elements

To add a new configuration element of any type:

1. Click on a node in the Elements Tree that represents the collection of elements of the
required type — for example, to add a new process click on Processes; to add a new
business object click on Business Objects (the version that you are adding to must
be in the NEW state— see Lifecycle of a Business Space Version)

2. Select the “File/New” command from the menu or right click to bring up the pop-up
menu and select “New”. The editor appropriate to the given type of element will be
displayed in the Working Area of the screen.

3. Specify properties specific to the element being added in the editor and/or in the
properties of the element and its sub-elements. When finished press the Save button
in the toolbar (or select File/Save from the menu) to save the new element in the
business space version or close the editor tab to discard the changes.

Editing/Viewing Elements

To edit an existing configuration element of any type just double click on the element in
the tree. Alternatively do the following:

1. Click on the element’'s node in the Elements Tree to select it.
2. Select the “File/Open” command in the menu or right click to bring up the pop-up
menu and select “Open”.

The editor appropriate to the given type of element will be displayed in the Working Area
of the screen. Modify properties specific to the element being edited inside the editor
and/or in the properties windows for the main element and its sub-elements. When
finished press the Save button in the toolbar (or select the “File/Save command from the
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menu) to save the changes to the element in the business space version. Close the
editor tab to discard the changes.

Deleting Elements

To delete an element of any type:

1. Click on the element’'s node in the Elements Tree to select it (the element must
belong to a business space version inthe NEW state — see Lifecycle of a Business
Space Version)

2. Select the “Edit/Delete” command in the menu or right click to bring up the pop-up
menu and select “Delete”.

NOTE: Certain elements of a business space version may not be deleted. This
applies to those elements that are added to the business space version automatically
and are required for the business space version to operate correctly. Examples of such
elements are the RegularUser business object and the SystemUsers business
objects group. An attempt to delete such an element will result in an error message.

Copying Elements

Elements of a business space version may be copied within a single business space
version, between business space versions of the same business space or between
business versions of different business spaces. Only compatible elements may be
copied — for example it is possible to copy an attribute into a business object or
notification but itis not possible to copy an attribute into a process or rule.

To copy an element to the clipboard:

1. Click on the element’'s node in the Elements Tree to select it
2. Select “Edit/Copy” in the menu or right click to bring up the pop-up menu and select

“Copy’.

Pasting Elements

Elements of a business space version may be copied within a single business space
version, between business space versions of the same business space or between
business versions of different business spaces. Only compatible elements may be
copied — for example it is possible to copy an attribute into the business object or
notification but it is not possible to copy an attribute into a process or rule.

To paste an element which has been previously copied into the clipboard:
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1. Click on a node in the Elements Tree that represents the element into which the
element in the clipboard is being pasted — for example, to paste a process click on
Processes; to paste an attribute into a business object select the business object.
The business space version where an element is being pasted must be in the NEW
state — see Lifecycle of a Business Space Version

2. Select the “Edit/Paste” command in the menu or right click to bring up the pop-up
menu and select “Paste”. Pasted element will appear in the Elements Tree.

NOTE: If an element with the same name already exists in the business space
version Aware IM will change the name of the pasted element so that itis unique (you
can later change this name to whatever you want) — for example, if a business object
with the name Account is pasted into the version which already has a business object
named Account, the name of the pasted object will become Accountl (orAccount?2
if Account1 exists as well).

NOTE: If a rule is being pasted the Configuration Tool may inspect the contents of the
rule and offer to rename certain identifiers used in a rule. For example, if the following
rule is pasted into the rule collection attached to the Account business object:

Accountl.Balance = 100

The Configuration Tool will detect the usage of the identifier Account1 possibly
inconsistent with the name of the owner of the rule collection (Account)and offer to
rename AccountltoAccount (see also Adding/Editing Rules).

Finding where Element is Used

To find out where a particular element is used in a business space version:

1. Select the node of the element inthe tree
2. Select “Edit/Find References” inthe menu or right click and select “Find References”

Aware IM will will list all elements of the business space version that refer to the
selected element in the Search Window. For example, if you have a menu item defined
in a visual perspective that starts a process and you selected this process to check
where itis used, the menu item that starts the process will be listed in the window.

Note that this command will not search everything — it will not search scripts and HTML,
for example. To search absolutely everything in a business space version, use the
Search Version command.
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Adding/Editing Business Objects

The following section describes how to work with the editor of business objects when
adding a new business object or editing the existing one. Business objects are described
in the Business Objects as Carriers of Data section.

Specifying General Properties
Defining Forms

Defining Presentations

Defining Intelligent Business Objects

Specifying General Properties

The editor of business objects has several tabs — Attributes, Forms, Update Rules,
Delete Rules and Presentations. The Property window contains the following properties:

Name
Specify the name of the business object uniquely identifying it within the business space
version. The following restrictions apply:

a) The name must start with a character (not digit) or underscore symbol. All other
symbols in the name must be either characters (including underscore symbol) or
digits. No spaces or special symbols are allowed.

b) The name must be unique among the names of other business objects, business
object groups and notifications.

c) The name must not start with one of the instance prefixes — This, That,Added,
Removed, LoggedIn, ChangedoOrFailed.

d) The name must not be one of the reserved names — File, Day, Question,
EmailSender,ReceivedEmail, IncomingEmail.

e) The name must not coincide with the name of the basic attribute types — Number,
Date,Duration,Timestamp, Shortcut,Document Or Picture.

Description

Specify any text that describes what the business object is for, the business concept that
it represents, how itis used etc. Any description if defined is included into the generated
documentation for the business space version — see Generating Documentation. To
provide the description for the business object, click on the Menu button in the top right
corner of the screen and select “Business object description”.

Category

You can group objects by category. Objects belonging to a particular category are
grouped in the Elements Tree. Enter a new category or select from the list of existing
ones. You can apply the same category to several objects at once if you paste them
under this category inthe Elements Tree.
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Persistence
You must specify where instances of the business objects will be stored:

e Usually business objects are permanently stored in the database that is
automatically managed by Aware IM. This is the default persistence option
(Database: Aware IM automatic).

e Sometimes it may be necessary to use existing database tables not initially
created by Aware IM (see Working with Data Stored in Existing Database Tables
or LDAP for details). To select this option choose Database:existing external (for
data stored in external databases) or LDAP (for data stored in a LDAP server)
from the persistence drop-down.

¢ If you choose Not persisted option instances of the business object will be
temporarily created in memory (see Data Storage). In this case the instances are
destroyed when they are no longer needed by those rules that create and use
them.

o Here you can also check the “Store Session Values” checkbox to indicate
that this object will be special — the instance of this object will be
automatically created when a user logs in. There is only one instance of
this object per user and the instance is always present in Context. Which
means that you can use the object to store attribute values that are
persisted in memory only for the duration of the user session.

e Select Custom option if you develop a Java plug-in that implements custom
persistence storage (see Programmers Reference Guide for more details).
Specify the fully quialified name of the plug-in by clicking on the Settings button.

Communication

Intelligent business objects are those that Aware IM can communicate with through the
defined channels (see Intelligent Business Objects). By default business object is not
intelligent. To make business object intelligent define the Communication channels of
the object by clicking on the “Communication” property and defining its communication
channels — see Defining Intelligent Objects for details.

Attributes tab
Any business object must have at least one attribute defined. Attributes are defined and
displayed on the Attributes tab of the business object editor.

a) To add a new attribute, select the “Attributes” tab and click on the “* icon. See
Adding/Editing Attributes for details on how to add attributes of the specific types.

b) To edit an existing attribute select the attribute you want to edit and change its
properties in the Selection Properties window. See Adding/Editing Attributes for
details on how to edit attributes of the specific types.

c) To delete an existing attribute click on the attribute you want to delete in the
Attributes table to select it and then press the * icon at the top of the attributes
table.
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Forms tab

Forms define how attributes of a business object are presented to the user when an
instance of the object is added or edited in the Operation Mode. There must be at least
one form defined for the business object. The Configuration Tool generates the default
form automatically when a new business object is created — you can add more forms
and/or edit the default form. See Defining Forms for details.

Update and Deletion Rules tabs

Selecting these tabs displays rules attached to the business object — see Adding/Editing
Rules. The Update rules are invoked when an instance of the object is being created or
modified. The Deletion rules are invoked when an instance of the object is deleted.

NOTE: When you save changes to the business object by pressing the Save button
the Configuration Tool may ask you whether you want the same changes to apply to
other members of the business object groups. This question will be asked if the business
object being edited is a member of one or more business object groups and you have
changed any of the attributes that are common to the members of the business object
group. If you agree to apply changes to other members of the group, exactly the same
changes that you have done to the attributes of the business object will be performed
with the attributes of other group members.

The same principle applies when you edit rules of the business object that is a member
of some business object groups — the changes will be applied to the rules attached to
other members of the groups provided that the rules in all members are equivalent and
that you agree to perform changes to other members. See also Adding/Editing Rules.

Presentations tab

Presentations may be defined to provide a custom layout of the attributes of a business
object when its instance(s) are displayed by a query or by a process. See Defining
Presentations for details.

Defining Forms

Business object forms are used in the Operation Mode under the following
circumstances:

1. When a new instance of a business object is being created as a result of:

a. The user creating an instance of the business object explicitly using the New
Object command (see Data Entry and Editing).
b. A process executing the ENTER NEW action.

c. The user registering herself with the Aware IM system.

2. When an existing instance of a business object is being edited or viewed as a result
of:
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a. The user editing or viewing an instance of the business object explicitly.
b. A process orrule executing the EDIT or VIEW actions.

c. Execution of the Change Login Details command (see Setting Menu ltem
Properties).

In each of the above scenarios a form containing input fields representing different
attributes of a business object is presented to the user. The user enters the values of the
business object’s attributes and submits the form. After receiving the values of the
object’s attributes Aware IM creates a new instance of the business object or modifies
the existing one (if there are any rules attached to the object they are evaluated as well).

Using the Configuration Tool it is possible to define one or several forms of the business
object and specify which attributes will be displayed in each form as well as under which
circumstances the form will be used.

See also:
Adding/Editing Forms
Form Properties

Adding/Editing Forms

There must be at least one form defined for a business object. When a new business
object is being defined the Configuration Tool creates the default form automatically.
You can add new forms and/or edit the default one.

Add

To add a new form switch to the “Forms” tab and click on the “ icon at the top of the
Forms table. There are two types of forms you can create — Aware IM-managed forms
and custom HTML forms. Aware IM-managed forms are fully managed by Aware IM —
you can customize the appearance of such forms using the Form Designer. Raw HTML
forms are created outside of Aware IM using any 3' party HTML editors, They are then
imported into Aware IM and input fields of these forms are mapped to the attributes of
the business object where the form belongs. For more details about custom HTML forms
watch the Custom HTML Forms video tutorial. All further discussion in this and
subsequent sections will apply to AwarelIM-managed forms.

Enter the name of the new form and the form entry will be displayed in the table. You
can now define properties of the new form inthe Selection Properties window — see
Form Properties.

Edit/View

To editiview an existing form select the form in the Forms table and the properties of the
selected form will be displayed inthe Selection Properties window. You can edit these
properties — see Form Properties. You can also expand the form entry and edit the form
sections of the form — see Adding/Editing Form Sections.
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Delete
To delete an existing form select the form in the Forms table and press the * icon at the
top of the Forms table.

Preview

To see how the form will look like in the browser use “form preview”. The preview of the
selected form inthe embedded browser is displayed underneath the forms table. All
changes to the form will be automatically shown in the embedded preview. To turn the
embedded preview on/off click on the L= icon at the top of the forms table. To set
preview settings (such as the “theme” and font size) click on the [ icon. To see how the
preview will look in the standalone browser click on the 54 icon.

Apply Style
Clicking the 4% icon allows the user to apply a particular presentation style to the form.
For more details about styles see Form and Grid Styles section.

Form Properties
To change properties of a form of a business object:

1. Beginadding or editing the business object — see Adding Element and Editing
Element.

2. Click on the “Forms” tab at the bottom of the screen. Select the form you want to edit.
The properties of the form will be displayed in the Selection Properties window. The
following properties can be defined:

Name
Specify the name of the form. Can be any text including space symbols. The name must
be unique among other form names of the business object.

Description
Specify the description of the form. Can be any text including space symbols.

Width
Specify the width of the form in pixels. If you leave this value blank (default) the form will
occupy all the available width of the screen

Height

Specify the height of the form in pixels. If you leave this value blank (default) the form
will automatically calculate its height based on its contents. In this case no vertical scroll
bar will be displayed. If you specify a particular height of the form the vertical scroll bar
may be displayed if the content of the form does not fit the specified height.
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Stretch to bottom of screen
When this checkbox is ticked height of the form will be calculated automatically to make
sure that the bottom of the form aligns with the bottom of the screen.

Panel Header

Select this property to define how the header of the form will look like. The following
options are available:
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Default Header / Custom Header/No Header

Aware IM can either display a default header, a custom header or no header at all. The
default header includes a special area at the top of the form that may optionally contain
the caption of the form, the icon and “tools” (form operations specifically designated for
this area) — see the form below.

& Regular User 0000 0Q

Login Name:"

Password:

Access Level: v
Locale:

Time Zone: Eastern Summe...
Theme:

The orange area at the top represents the default form header that contains default icon,
default caption and default “tool operations”

To define a custom header, specify HTML of the header. It will be displayed at the top of
the form. The form below shows custom header with the following simple HTML.:

<span style="font-family:Arial;font-size :18px;color:orange;padding:15px>REGULAR
USER</span>

For forms with “wizard” navigation you can also select the “Show Wizard Steps” radio
button. If this radio button is selected the panel header will only display the “stepper”
widget and nothing else — see the Navigation Type property of the form.
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Login Name:™

Password:

Access Level: v
Locale:

Time Zone: Eastern Summe...
Theme:

Default Caption

Select this radio button if you want Aware IM to use the default caption — for forms with
one form section itis the caption of the form section; for forms with multiple form section
itis the name of the business object.

Use This Caption
Select this radio button to display the specified text as caption.

No Caption
Select this radio button if you do not want the caption of the form to be displayed.

Put caption inthe application toolbar at the top

You want want to save real estate by displaying caption of the form inside the
application toolbar (one must be defined in the Top Bar area of the corresponding visual
perspective). In this case you can turn the header of the form off completely but still
display its caption. This option is especially useful if a form is displayed on mobile
phones where screen real estate is limited.

Icon, No Icon, Default Icon
Select these radio options to display or hide the icon inside the header area of the form.

Show Caption/Show Icon
Tick these checkboxes to show caption or icon inthe default header.
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NOTE:. Even if the caption/icon are not shown in the default header you may define
them, so that they are displayed as the caption or icon of the tab where the form is
displayed (if a form is displayed on a tab of a visual perspective)

Mobile Style Header

If this option is selected a special CSS style is assigned to the default header — the
caption is displayed with large bold letters in the middle of the header. This style is
useful when the form is displayed on mobile phones.

Panel can be collapsed/expanded
If this option is selected the “tools” displayed in the header include an icon to collapse or
expand the form

Panel is initially expanded
This option can only be used if “Panel can be collapsed expanded” option is selected. If
this option is selected the form is initially displayed in a collapsed state.

Use automatic
The following options specify the times at which Aware IM will use the form in the
Operation Mode (see Defining Forms).

a. Tick the “Object creation” checkbox if you want the form to be used when new
instances of the business object are created.

b. Tick the “Object editing” checkbox if you want the form to be used when existing
instances of the business object are edited/viewed

c. Tick the “User registration” checkbox if you want the form to be used when the end
users register themselves with the system (if your system supports this feature).

d. Click on the “Access levels” property if you want the form to be used only when the
user creating or editing an instance of the business object has a particular access
level(s). By default a form is used by users of all access levels. You can exclude
certain access levels by selecting them in the left list box and using the Right arrow
button to move the selected access levels into the right list box.

NOTE: Among all forms defined for the business object there must be at least one
that is used when creating new instances of the object and at least one that is used
when editing instances of the business object (could be the same form). Also there must
not be an access level that does not have creation or editing form defined for it,
otherwise Aware IM will not know which form to use when the user with this access level
creates or edits an instance of the business object.

NOTE: The default form created by Aware IM automatically for a new business object

is intended for both creation and editing and covers all access levels (you can change
this if you like).
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NOTE: Some forms may be created only to be used by the ENTER NEWoOr EDIT

actions in a particular process. You can uncheck the “automatic usage” check box for
such forms, as Aware IM will not be using these forms automatically.

Navigation Type

The navigation type of form sections in a form determines how form sections are
navigated in the Operation Mode (this is relevant, of course, if a form has more than one
form section). There are two types of the navigation style —tabs and wizard.

With “tabs” the order of form sections in the form is undefined — the user can navigate
between form sections at random choosing any form section after the current one (this is
like working with the tabbed dialog). The names of the existing form sections are
displayed above the form and the name of the currently displayed form section is
highlighted. The user can click on the name of the form section to navigate directly to
this section — see also the picture shown in Form Sections.

With wizard-like navigation the order of form sections is strictly defined. The user can
only navigate to the next or previous form section in the defined order. The currently
displayed form section contains the Next and Previous buttons that brings the user to
the next or previous form section. For wizard forms itis also possible to display a special
widget that shows where in the sequence the user currently is — see below:
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Customer

—,

- -
Iy \
| ;
\ i
4

Personal Details

2

Login Details

Photo

All fields marked with * must be entered.

First Name:"

Last Name:"

Date Of Birth:”

Gender:” O Male

Email Address:
Address:

Phone:

= | MMiddiyyyy

Female

b

(999) 999-9999

) Close » Next

To display the widget select the Show Wizard Steps radio button in the Panel Header of
the form - see panel header for object forms

- NOTE: there is an alternative way of implementing wizard forms in Aware IM — see

Multi-step Processes.
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Tab reordering
Tick this checkbox if the user is allowed to change the order of the tabs(form sections)
defined by the configurator. The user will then be able to save the new order of tabs.

Mobile tabs
Tick this checkbox if the tabs of the form are to be displayed using a “mobile” style — the
tabs are then bigger than usual and the icon is displayed above the text

Tabbar position
Select whether the tabbar will be displayed at the top, bottom, left side or right side of
the form

Centre Align Form
Tick this checkbox if you want the form to be displayed in the centre of the screen
(otherwise the form will be left-aligned).

Autosave

Normally when the user closes or abandons a form without saving his changes the
system automatically asks whether the user wants to save the changes. Tick this box to
suppress this prompt — in this case the form will be automatically saved without asking
the user. There will also be a Cancel button that allows user to close the form without
saving the changes.

Display Mask

Tick this checkbox if you want to see the “Executing...” message every time the changes
of the user are committed to the server — either when the changes are “auto-saved” (see
the paragraph above) or when dynamic rule execution happens (see Advanced Rule

Options).

Button Aligment
By default Save and Close buttons are displayed center-aligned. You can select different
alignment here.

Panel Operations

This option allows you to define operations that you can do with the instance of a
business object while the form is being edited or viewed inthe Operation Mode. See
Adding/Editing Panel Operations for details.
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Form Auto Refresh Settings

Select this option from the menu if you want to specify how the form refreshes itself
when some operation in the system has been done. By default Aware IM will
automatically refresh the form when the form is saved or when a process is started from
the form itself. Sometimes it may be necessary to refresh the form when other
processes are executed or other forms are saved. You can specify such processes and
objects in the Auto Refresh dialog.

Form panel resizing

Select this option from the menu to allow/disallow the user to resize the form at run time
and/or specify size constraints. The Resizing Options dialog will be displayed. Tick the
“Resize Width” checkbox to allow user to change width of the form; tick the “Resize
Height” checkbox to allow user to change the height. If you tick the “Allow User to
Save/Restore Current Size” checkbox user will be able to save the current settings of
width and height, so that the form is displayed again with the saved width and height
when the user logs in again (note, that the settings are maintained by Aware IM per
user). The user will also be able to restore the form to the configured settings.

CSS Style and CSSclass

Here you can also assign CSS style and/or class to the form. You may want to do this if
you want to customise the appearance of the form. See the “How to use CSS” section in
the How To Guide for more details.

Responsiveness
Select this option from the menu to make the form “responsive” to changes of the screen
size. For more details please watch the video tutorial.

Tour

The “Tour” feature allows configurators to add explanation to the elements of the form,
so that the user can understand the screen better. The explanation of the element is
displayed to the user at the bottom of the screen with the marker pointing to the element
of the screen being displayed. The user can jump between the elements of the screen
and Aware IM automatically scrolls to the element being explained and displays the
marker for the element. For more details about tours see the “How to use the Screen
Tour feature” in the How To Guide.

Scripts

For users who are familiar with Javascript this dialog allows specifying additional
parameters when forms are initialized and displayed. See Programmers Reference
Guide for more details.

Adding/Editing Form Sections

To add or edit a form section:
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1. Beginadding or editing a business object — see Adding Element and Editing

Element.

Select the Forms tab and then select the form that owns the form section.

3. To add a form section click on the = icon at the top of the forms table. In the dialog
that appears select the “New section” radio button and specify the name of the new
section. Click OK on the dialog and the new entry for the form section will be
displayed underneath the form. Select this entry and edit the form section properties
in the Selection Propertes window.

4. To edita form section expand the form that owns the section and select the form
section to edit. lts properties will be displayed in the Selection Properties window.
The following properties can be specified:

N

Name
Specify the name of the form section. The name may contain any characters including
spaces. The name must be unique among the names of other form sections in the form.

Description
Specify the description of the form section.

Caption
Specify the caption of the form section. By default itis the name of the business object
that owns the form.

Icon
Specify the icon that will be displayed inside the tab representing the section in the
Operation Mode (only for sections with random navigation order).

ID
Specify a unique ID of the section. This ID can be used in the Tour feature.

Not present when

You can specify that under a certain condition the form section should not be displayed.
If the specified condition holds true the tab showing the section will not be displayed or
(for wizard-style navigation) the section will be skipped during navigation. When
specifying conditions you can only use attributes of the object whose form the section
belongs to.

& TIP: To use attributes of the referred instances in conditions define shortcut attributes
that refer to the required attributes (see Reference Attributes and Setting Properties of
Shortcut Attributes) and use shortcuts instead of reference attributes.
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Tour
This is the similar to the Tour property of a form, except that the tour element is meant to
explain what the form section is for.

Badge

Click on this property to display a “badge” for the tab representing the form section. A
badge is a little icon on top of the tab usually showing a number (for example, a number
of unread messages for the current user). This number is constantly refreshed — it can
be changed by the rules and the number will then be displayed, When specifying badge
properties you have to define an expression for the number (or text) displayed on the
badge. You can then specify the background color of the badge as well as the refresh
rate and tooltip.

Scripts

For users who are familiar with Javascript this dialog allows specifying additional
parameters when form sections are initialized and displayed. See Programmers
Reference Guide for more details.

Defining Form Section Layout

To define the layout of a form section, double click on the form section entry on the

Forms tab of a business object (or click on the = icon at the top of the table. The Form
Section designer for the selection section is then displayed in a separate window.

The layout of the section represents a table consisting of rows and columns. Each cell in
this table represents an attribute (sometimes several attributes) or it can contain an
HTML or be empty. By default the table has a single column so the attributes are laid out
in a top-down fashion.

The Form Section Designer has two modes — the Preview mode and the Table Layout
mode. In the Preview mode the changes you make to the layout of the form section are
immediately displayed in the embedded browser, so that you can immediately see how
the form will look like in the browser. A form is represented by a table consisting of cells.
Each cell contains specific information — either an attribute or several attributes or HTML
or a Google Map. In the Table Layout mode the cells are represented by an entry in the
table (see the picture below). In the Preview mode cells are harder to see but you can
still notice small dividing lines between them. You switch between modes by clicking on
the = and =/ icons at the top of the editor.

The pictures below show a particular form section in the Table Layout mode and
Preview mode respectively:
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B Appointment | 7 Main 3 I = O

Section Main in form Main of object Appointment | Business Space: CRM | Version: 1.1 NE

BE = HEl

Column 1 Column 2

[] Attribute: StartTime Attribute: EndTime
[] Attribute: Subject

[] Attribute: Description

[] Attribute: StaffResponsible

[] Attribute: Type Attribute: Pricrity

[] Attribute: AllDayEvent
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B Appointment | 7 Main 3 I = O

Section Main in form Main of object Appointment | Business Space: CRM | Version: 1.1 NE | H

® | O)| 1N
Start Time:” End Time:*
®© ®©
Subject:”
D'ESCTiP‘liDI‘I!

Staff Responsible:
Type:” Priority:

All Day Event:

Most of the time you will be working in the Preview mode so that you can immediately
see how the form looks in the browser. But sometimes selecting the cells you want to
work with is difficult in the Preview mode, so in this case you can switch to the Table
Layout mode, perform the changes and switch back to the preview mode. Note also that
you can always see how the form section looks like inthe standalone browser by
clicking on the S icon.

Specifying which attributes will be shown on the form
You can control which attributes will be shown on the form section by including them into
the layout. If the form section is the only section of the form Aware IM automatically
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includes all attributes of the business object into the form section and lays them out in
the top-down fashion. If you do not want the form section to show all attributes you can
delete the corresponding cell by clicking on the cell and pressing the # icon at the top of
the editor.

If the form section is not the only one in the form you have to specify which attributes will
be shown. To do this:

1. Click onthe @ iconat the top editor
2. In the dialog that appears tick the attributes you want to insert and click OK

Alternatively you can drag and drop a particular attribute by selecting it from a panel of
available attributes on the right of the form.

The rows representing the attributes will appear in the form section. You can change the
order of the attributes by clicking on the Up and Down icons in the toolbar of the editor.

Cell Properties

By default each attribute on the auto-generated form section will be displayed according
to the presentation information specified for the attribute (see Adding/Editing Attributes).
It is possible, however, to override the default presentation of the attribute when itis
displayed on a particular form section. To do this, click on the cell that contains the
attribute and the cell properties will be displayed in the Selection Properties window. You
can then specify the presentation properties of the attribute as described in the
Adding/Editing Attributes section. If it's an HTML or a Google Map cell, the Selection
Properties window will display the properties specific to the type of the cell.

Multiple columns

Each attribute in the resulting form is displayed according to the presentation information
defined for the attribute — see Adding/Editing Attributes. The default top-down fashion of
laying out attributes can be easily changed so that the form section contains more than
one column. To do this:

-

1. Click on the ‘L iconin the toolbar of the editor.

2. A blank column will be added to the form.

3. Click on the cell representing the attribute you want to display in a different column.
Drag and drop the cell to the new column

The pictures above show an example of a multi-column form section:

Column properties

To select a column rather than an individual cell depress the SHIFT key and click on any
cell that belongs to the column you want to select. Alternatively toggle “column selection”
mode by clicking on the = icon and then click on the column you want to select. The
column is highlighted and its properties are displayed in the Selection Properties
window. You can specify the following properties:
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Column Width

Specify percentage of the overall width occupied by the column. If you have two
columns like on the picture above the default value for the width of each column is 50%,
which means that each column will occupy equal share of the total width of the form
section. You can make a particular column wider or narrower.

Label Alignment

You can specify how labels of the controlled are aligned relative to the control itself.
Labels can be placed on the left of the column (left aligned or right-aligned) — see the
ltem Type form above. Or labels can be placed above controls as in the Contact Note
form above.

Label Width

This setting is relevant only when labels are placed to the left of the control and defines
the width of the label column. Width can be specified as an absolute value or
percentage. Percentage is especially useful for forms displayed on mobile phones.

Width of input control

Usually width of the input control is specified inthe Presentation properties of the
corresponding attribute. However, you can override the value in the control by selecting
“‘Width in percentage” or “Entire width less” radio buttons. The former is used when label
width is specified in percent. In this case the control occupies the rest. If you select the
“Entire width of the column less” radio button all controls of the column will occupy the
entire width of the column less specified value in pixels or percent.

Note that columns can be swapped by dragging a selected column on the column that
you want to swap the selected column with.
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Merging and splitting cells

It is possible to define cells that span across several columns. Only an attribute cell can
span rows like this and it can only be merged with empty cells. You can see In the
Appointment form above that the Subject, Description and StaffResponsible attributes
span across two columns. To achieve this we need to merge the corresponding cells.
First we need to select the leftmost non-empty cell that should be merged. Note that the
Merge icon H becomes enabled. We click on the icon and the two cells are merged.

Note that a separate column is formed and we can now define properties of this column.
To split a cell that has been merged before select the cell and click on the "l icon.
Displaying reference tables

If you put a reference attribute represented by a table into a layout cell the reference

table will be displayed as part of the form section — see how the ltems attribute is
displayed in the tem Type form below:
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Section Main in form Main of object temType | Business Space: Library | Version: 1.1 NEW

i ltem Type =[5
X DELETE
Name:*
-
B ltems (A~}
Title = Author = Pict... = Code =
)
Title Author Code @ EDIT .
Title Author a Code & EDIT
Title Author @ Code @ EDIT .
K3

SAVE ® CLOSE

Here the “ltems” attribute is put into its own cell. It is also possible to display references
in tabs at the bottom of the form section as shown on the Contact Note form below — see
In Reply To, Replies and Alert tabs.
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Section Main in form Main of object ContactNote | Business Space: CRM | Version: 1.1 NE' | H

& Contact Note

IRy Wik

Subject:”

Notes:

Correspondent:

EE In Reply To Replies Alert

Contact Time Subject )]
04/20/2017 17:33 Subject :

Here “ReplyTo”, “Replies” and “Alerts” attributes (all are references) are each displayed
in their own tab. To achieve this effect one has to place reference attributes into the
same cell. This should be done in the Table Layout mode. To do this select the cell with
one reference attribute and drag it to the cell with another reference attribute.
Alternatively, select the cell with the reference attribute and click on the “Attribute name”
property in the Selection Property window. Then tick other reference attributes in the

dialog that comes up to indicate that these reference attributes should be added to the
cell.

Putting cells inside group boxes
You can enclose a group of logically related cells into a named group box:
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&) System Settings (> < > N s V=~

“ Library details

Name:*
Address:*

Telephone No:
{999) 999-9999

Max Loans:

PayPal Account "
Name: '

~ Outgoing e-mail

« Incoming e-mail

To insert a group box:

1. Click onthe - icon (or alternatively drag and drop the Start Separator element from
the palette of available elements on the right of the form).

2. In the dialog that appears specify the title of the group box, for example “Library
Details” and click OK.

3. Using the Up and Down arrows move the separator row to the required place.

If you click on the separator row you can define the following properties of the group
box:

Title
The title of the group box
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Width and Height
Width and height of the group box in pixels. If left blank Aware IM will calculate these
automatically

Collapsible
If you tick this box Aware IM will display a control that will allow users to collapse the
group box to save space — see the little triangle next to the Library Details text above.

CSS style
Specify the CSS style of the group box.

CSSclass

CSS class of the group-box. This class has to be defined in the custom CSS file of the
application.
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Collapsed initially

If you tick this box the group box will be collapsed initially when the form is displayed. On
the picture above the “Outgoing email” and “Incoming emal’ group boxes are initially
collapsed

NOTE: Atthe moment you can only define group boxes located beneath each other,
you cannot define group boxes located next to each other.

Not present when
It is possible to include a group box conditionally. Here you can specify a condtion when
the group box will not be included. If left blank the group box will always be included.

Adding HTML

Using Form Section Designer you can also add arbitrary HTML to your forms. For
example, you may want to add some static images or add a descriptive and text. To add
HTML to your form:

1. Click on the drop down next to the =/ icon of the Form Designer toolbar icon (or
alternatively drag and drop the HTML element from the palette of available elements
on the right of the form).

2. Select “HTML row from the drop down menu.

3. The HTML dialog will come up. Add HTML to be placed into the form cell

NOTE: If you refer to images inyour HTML place the image files into some
subdirectory of the web application directory of the web server. For the default Windows
installation of Aware IM this directory could be
c\AwarelM\Tomcat\webapps\Aware IM\myimages.

Here is an example of a form that uses an HTML cell:
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Jane Allison

Main Communication Alerts Signature

Click on an it=m in the list to see more details on a separate form_ Use buttons in the caption of the table to filter the list.

Type @ Contact Time ® Subject @ state @

Incoming phone call 03/02/2C16 09:00 Support call Read Edit
Outgoing lettar 01/03/2C14 12:05 Payment reminder Sent Edit
Incoming e-mail 03/02/2015 13:10 RE:Payment reminder Unread Edit
Outgoing phone call 02/01/2C15 09:11 Product key issue Unread Edit
Incoming phone call 01/01/2C15 10:26 Product key follow up call Read Edit
Incoming phone call 12/01/2014 12:45 Product key request Read Edit
Outgoing e-mail 03/06/2C14 12:05 Payment reminder Sent Edit

Note the explanation with the greay background at the top of the form has the following
HTML:

<div style="border: solid lpx gray;PADDING: 8px; BACKGROUND-COLOR: lavender;
TEXT-ALIGN: justify; LINE-HEIGHT:1.2em">

Click on an item in the list to see more details on a separate form.

Use buttons in the caption of the table to filter the list.

</div>

You can refer to the attributes of the object whose form is being displayed. For example,
<b><<Customer.EmailAddress>></b>

' NOTE: You can embed video in your form if you refer to the document attribute
representing a video in your HTML cell — see How To document for more details.

Adding buttons/links to forms
To add buttons or hyperlinks to your form:

1. Click on the drop down menu next to the = icon of the Form Designer toolbar icon
(or alternatively drag and drop the Buttons element from the palette of available
elements on the right of the form).

Select “Button/Link Row” from the drop down menu.

The dialog will be displayed where you can define operations that your buttons will
perform — one button per operation. See Adding/Editing Panel Operations. The
Operation dialog has a checkbox that specifies whether to generate a hyperlink
rather than a button.

wnN
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You can also add buttons when you specify HTML for the HTML row (see the previous
section). To do this clicki on the “Add Button” button displayed on the dialog where you
specify the HTML code. You can then specify the operation that will be performed when
the user clicks on the button. The button itself will be styled according to the currently
used theme. Note that Aware IM will generate a special HTML element representing the
button. You do not need to understand what this element contains, but the button will be
properly generated at run time. If you want change the parameters of the button you
have to re-create it — you cannot edit it.

Alternatively, you can provide an HTML hyperlink using one of the Javascript operations,
for example:

<a href="#" onclick="AwareApp.startProcessFromForm (‘My process’,
‘main’, this, true)>My Process </a>

Forms that use Google Maps

Using the Form Section Designer you can also get your forms to display Google Maps.
You would do this only if you want to show some address on a Google Map. The object
that owns the form must have an attribute that stores the complete address. Note that
you cannot display a Google map when you are creating an object. To add a Google
Map to your form:

4. Click on the drop down menu next to the = icon of the Form Designer toolbar icon

(or alternatively drag and drop the Google Map element from the palette of available

elements on the right of the form).

Select “Google Map Row” from the drop down menu.

6. The dialog with Google Map properties will come up. Select the attribute that stores
the complete address that can be shown on a Google Map or an attribute that stores
a reference to a special MGeoLocation objectthat stores location latitude and
longitude (See Mobile Applications document for details about MGeoLocation)

7. Select other map properties and click OK.

o

NOTE: For details how to use the “Polygons” feature of the Google Map please
refer to the How To Guide.

NOTE: Some usages of Google Maps require you to create an account and
specify a special key. If you need to provide a key for your Google Maps account you
can do this in the predefined GoogleMapsKey attribute of the SystemSettings object.

Forms that use Gauge Chart

Using the Form Section Designer you can also get your forms to display a gauge chart.
This is useful when you want to show the value of a particular attribute as a gauge. To
do this you need to define a cell of the Gauge type. The steps for defining such a cell are
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similar to defining the Google Map cell. You also need to select an attribute whose value
will be displayed on the gauge chart and provide min. and max. values for the gauge
(either as fixed numbers of refer to values of some attributes).

Show preview of the form on phones and tablets
To see how the form looks on the phone click on the icon. To see how the form looks
on the table click on the I icon.

Adding Custom HTML forms

Native Aware IM forms that you can create using embedded Form Designer are very
powerful and normally you don’t need to use any other forms. However, if you want to
use very specific styling which is difficult to achieve using native Aware IM forms, you
can create such forms outside of Aware IM using any HTML editor of your choice and
then import them into Aware IM mapping input fields in the HTML form to the attributes
of the business object that owns this form. Please watch the video tutorial, which
explains this process in great detail.

Adding/Editing Panel Operations

This section describes how you can define “context” operations that can be invoked from
the form. Note that this section is also relevant for queries —when the results of a query
are displayed users can perform operations relevant to the query. The buttons
representing operations are usually displayed inthe toolbar at the top or bottom of the
form/query, but they can also be displayed in the “tools area” in the default panel header
(see “Panel Header”) or they can be temporarily added to the system menu. In the latter
case buttons for the form or query are added to the system menu when the form/query is
displayed and removed from the menu when the form/query is closed.

An instance of the object shown by the form is automatically added to the Context of the
operation. For a query the Context is formed when the user selects one or more records
shown by the query (provided that the operation is marked as Applicable to Multiple —
see below)

To add/edit panel operations to a form or query:

1. Beginadding or editing the business object or query — see Adding Element and
Editing Element. If editing a business object select the required form on the Forms
tab.

2. The properties of the selected form will be displayed in the Selection Properties
window, while the properties of the query will be displayed inthe Element Properties
window.

3. Click on the “Panel Operations” property to bring up the “Panel Operations” dialog.
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Add/Edit
These buttons let you add/edit an operation to the form or query (see below for more
details)

Edit Toolbar
If an operation is located on one of the toolbars of the form or query this button allows
you to further edit the contents of the corresponding toolbar:

Add Separator
This button lets you define a “separator” to the toolbar — a vertical dividing line
separating groups of operations.

Add Text
You can add not only operations to your toolbar but also arbitrary text. You can use
HTML tags here and you can refer to the values of object attributes using tags.

Add Input Control

You can add text input elements or combo-boxes to your toolbar. When the user enters
data into the text box or makes a selection in the combo-box Aware IM will write the
entered value into the attribute of the object that you specify (it can either be the
SystemSettings object or the object representing the logged in user, or the “session”
object (a non-persistent object that has been marked as storing “session” values). Once
the value has been written into the attribute Aware IM will run the operation that you
specify. The operation can use the stored value and do something with it — run a query
or start a process, for example.

Add Folder

You can add a “folder” to your toolbar. A folder consists of operations that you can add
to this folder. At runtime Aware IM will show a “menu button” representing this folder. If
the user clicks on such a button a list of operations of the folder will pop down.

Right Al