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About This Book

0.1 General

The intent of this document isto serve as an introduction to users of Industrial' T
systems that, in some way, want to extend the scope with new functionality. This
includes writing own functionality as well asintegrating an already existing
application.

The document describes the basic concept, different alternatives for you to extend
the platform and the tools available for you to do so. It describes a number of
software products and gives you references to all relevant documentation.

Section 2, Aspect Object Architecture introduces the Aspect Object Model. You
need to understand it and all the terms introduced there before you can read the rest
of the book.

Section 3, Predefined Aspect System introduces a number of predefined aspects that
allow you to build applications without programming.

Section 4, Aspect Integration introduces the concept of integration levels and
addresses the six different integration levels and their benefits. How far you can
reach into the Integration level steps with the various tools described in this book is
also clarified.

Section 5, Implementing an Aspect System, describes the differences and
advantages with different programming languages and development tools.

Section 6, Integration Tools brings you deeper into the tools that are provided and
describes the content of and the help you receive from the Integrate' " Products.

3BSE 023 960R201 9



Use of Warning, Caution, Information, and Tip Icons About This Book

0.2 Use of Warning, Caution, Information, and Tip Icons

This publication includes War ning, Caution, and | nfor mation where appropriate
to point out safety related or other important information. It also includes Tip to
point out useful hintsto the reader. The corresponding symbols should be
interpreted as follows:

Electrical warning icon indicates the presence of a hazard which could result in
electrical shock.

injury.

Caution icon indicates important information or warning related to the concept
discussed in the text. It might indicate the presence of a hazard which could
result in corruption of software or damage to equipment/property.

Information icon alerts the reader to pertinent facts and conditions.

Tip icon indicates advice on, for example, how to design your project or how to
use a certain function

: Warning icon indicates the presence of a hazard which could result in personal

Although War ning hazards are related to personal injury, and Caution hazards are
associated with equipment or property damage, it should be understood that
operation of damaged equipment could, under certain operational conditions, result
in degraded process performance leading to personal injury or death. Therefore,
comply fully with all Warning and Caution notices.

10 3BSE 023 960R201



About This Book Document Conventions

0.3 Document Conventions

The following conventions are used for the presentation of material:

e Thewordsin names of screen elements (for example, thetitle in thetitle bar of
awindow, the label for afield of adialog box) areinitially capitalized.

e Capitd letters are used for the name of akeyboard key if it islabeled on the
keyboard. For example, pressthe ENTER key.

»  Lowercase lettersare used for the name of akeyboard key that isnot labeled on
the keyboard. For example, the space bar, comma key, and so on.

*  Press CTRL+C indicates that you must hold down the CTRL key while
pressing the C key (to copy aselected object in this case).

 PressESC E C indicates that you press and release each key in sequence (to
copy a selected object in this case).

«  The names of push and toggle buttons are boldfaced. For example, click OK.

«  The names of menus and menu items are boldfaced. For example, the File
menu.

— Thefollowing convention is used for menu operations. MenuName >
Menultem > CascadedM enultem. For example: select File > New > Type.

—  The Start menu name always refersto the Start menu on the Windows
Task Bar.

e System prompts/messages are shown in the Courier font, and user
responses/input are in the boldfaced Courier font. For example, if you enter a
value out of range, the following message is displayed:

Entered value is not valid. The value must be 0 to 30.

You may be told to enter the string TIC132 in afield. The string is shown as
follows in the procedure;

TIC132
Variables are shown using lowercase |etters.

sequence name

3BSE 023 960R201 11



Terminology

About This Book

0.4 Terminology

Thelist contains terms and abbreviations that are unique to ABB or have a usage or
definition that is different from standard industry usage.

Term

Description

ActiveX

Microsoft standard for user interface components, based
on definition of software interfaces.

Aspect

An aspect is a description of some properties of a real
world entity. The properties described could be
mechanical layout, how the object is controlled, a live
video image, hame of the object etc. In the Aspect
Integrator Platform is an aspect residing in an Aspect
Object. Some examples of aspects are circuit diagram,
process display and control logic.

Aspect Category

A specialization of an aspect type. For example, the
aspect type Graphic Display includes the categories
Overview, Group and Object Display.

Aspect Integrator
Platform

A collection of software that forms the basis for an
Industrial'™ System, and provides the development and
execution environment for Industrial'T compliant
applications. The Aspect Integrator Platform includes the
Aspect Framework.

Aspect Objects

A computer representation of a real world entity like a
pump, a valve, an order or a virtual object like a service.
This computer representation is implemented by the
Aspect Integrator Platform. An Aspect Object works like
an information container for it's aspects.

12
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About This Book

Terminology

Term

Description

Aspect Object Type

An Aspect Object Type defines certain characteristics
that are shared between several Aspect Object
instances, such as a basic set of common aspects.

This makes it possible to create and efficiently re-use
standardized solutions to frequently recurring problems.
For example, rather than building an Aspect Object from
scratch for every valve in a plant, you can define a set of
valve types, and then create all valve objects of these
instances.

Aspect Server

A server that runs the central functions of the Aspect
Object architecture, such as Aspect Directory, Structure
and Name Server, Cross Referencing, File Set
Distribution, etc.

Aspect System

A software system, which implements one or several
aspect types by providing one or several aspect system
objects.

Client

Client is the part of the software that supply data to a
subscriber.

Client/Server Network

A client/server network is used for communication
between servers, and between workplaces and servers.

Connectivity Product

Connectivity components, up-loader, supporting aspect
systems (e.g for the configuration), and graphical
elements, faceplates, Aspect Object Types, etc.,
bundled together to provide the integration of a certain
type of devices into the Industrial'T system.

Connectivity Server

A server that provides access to controllers and other
sources for real-time data, historical data, and alarm and
event data. A Connectivity Server runs services related
to OPC/DA, OPC/AE, OPC/HDA and SysMag.

3BSE 023 960R201
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Terminology

About This Book

Term

Description

Faceplate

A faceplate is an aspect that provides a graphical
representation of a certain aspect object, with
presentation of certain properties related to the object,
and mechanism for operator interaction such as on/off,
increase/decrease, etc. Aspect Object types often
include several faceplate aspects, providing different
presentation and interaction possibilities.

Graphic Display

A graphic display is an aspect that provides a visual
presentation. It consists of static graphics representing
for example tanks, pipes etc., and graphic elements that
present dynamic information. Graphic displays are often
used to present the state of a process or a part of a
process, but are useful in any context where dynamic
graphical information is needed.

Industrial'T

ABB'’s vision for enterprise automation.

||T

Industrial'’ System

A computer system that implements (part of) the
Industrial'T vision. Aspect Integrator Platform is an
example of such a system.

Node

A computer communicating on a network e.g. the
Internet, Plant, Control or 10 network. Each node
typically has a unique node address with a format
depending on the network it is connected to.

OPC

An application programming interface defined by the
standardization group OPC Foundation. The standard
defines how to access large amounts of real-time data
between applications. The OPC standard interface is
used between automation/control applications, field
systems/devices and business/office application.

Plant Explorer

An application that is used to create, delete and
organize Aspect Objects and Aspects within the Aspect
Integrator Platform. The plant explorer organizes the
Aspect Objects in structures according to functionality,
location etc.You can also use it to browse and search the
structures of the plant.

14
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About This Book

Terminology

Term

Description

Process Portal A

Industrial'T System Product containing functionality for

efficient control and supervision of an automated
process. Key functions are presentation of graphics,
process dialogs and presentation of alarms and trends.

Permission

A permission groups a set of operations that require the
same authority. For each operation defined for an
aspect, the aspect category specifies the permission
needed to use that interface.

Process Object

A process concept/equipment e.g. valve, motor,
conveyor or tank.

Product Family

A range of products within a Product Suite, forming a
scalable offering.

Examples: a range of controllers, a family of I/O
Products.

Product Suite

Product with similar functionality are kept together in a
suite. Suite names have a superscripted IT-suffix.
Examples: Operate'", Control'", Integrate'Tetc.

Property

A data field on an aspect of an Aspect Object that can be
accessed through OPC using the standard Aspect
Object reference syntax.

A data field on an ActiveX control accessible from the
Visual Basic editor.

Security

Security controls a user’s authority to perform different
operations on Aspect Objects, depending on several
parameters:

e The user’s credentials, as provided by Windows

e The node where the user is logged in. This makes it
possible to give a user different authority depending
on where he/she is located, e.g. close to the
process equipment, in a control room, or at home
accessing the system through Internet.

*  The operation the user wants to perform the
operation on.

3BSE 023 960R201

15



Terminology

About This Book

Term Description
Server A node that runs one or several Afw Services.
It is the part of the software that supply data to a
subscriber.
Structure A hierarchical tree organization of Aspect Objects.

Each structure is used to define a certain kind of relation
between Aspect Object. The functional structure defines
how a function can be divided into sub functions, the
location structure defines how different objects are
located within each other.

The control structure defines how functions are
executed by tasks, controllers etc. An Aspect Object can
be located in several structures, for example both in a
functional structure and in a location structure.

System Application

A software package that provides functionality in the
Industrial'T System. System applications cooperate
according to rules defined by the Industrial'T
architecture, using mechanism provided by the Aspect
Integrator Platform. They are normally bundled into
System Products. To participate in Aspect Object
operations, and thus be an integrated part of an
Industrial'T system, a system application must present
itself as an aspect system. When there is no risk for
confusion with user application, the term application may
be used instead of system application.

System Extension

A system Extension consists of one or more applications
that are bundled as an extension to one or several
existing System Product(s). A System extension can
only be installed if (one of) the corresponding System
Product(s) has been installed previously.

System Product

A system product consists of applications bundled
together with relevant parts of the Aspect Integrator
Platform. It is complete from installation point-of-view,
and requires only Windows 2000. Several System
Products can be installed on the same physical node.

16
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Terminology

Term

Description

Uploader

An upload is used to import a configuration from
devices, to read in and build a set of Aspect Objects
from information present in the devices.

User application

A configuration of software and hardware components
that applies to a specific problem, e.g. a specific process
control problem. A user application consists of a set of
simple and composite Aspect Object instances, with
parameter values and other configuration data for the
aspects, e.g control logic, graphics, alarm and event
specifications, reports etc.

View An Aspect can have several ways to be presented
depending on the task performed, like viewing or
configuration. Each presentation form is called a view.

Workplace 1. User interactive functions that are combined for a

particular use, e.g, Operator Workplace.

2. A node that runs one or several workplace
applications.

3BSE 023 960R201
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0.5 Related Documentation

Category Title Description
Installation Integrate'” Aspect Integrator Platform This book describes how you install the
and System SDK Aspect Integrator Platform SDK,

Administration

Installation Guide

including the requirements on the
hardware.

Integrate'” Aspect Integrator Platform
Run-time
Installation Guide

This book describes how you install the
Aspect Integrator Platform Run-time,
including the requirements on the
hardware.

Integrate'” Aspect Integrator Platform
Administrator’s Guide

This book describes how you configure
products built on the Aspect Integrator
Platform and how you then perform
maintenance.

Integrate'” Aspect Integrator Platform
Security
Reference Manual

This book describes how to set security
in products built on the Aspect Integrator
Platform.

Software
Development

Integrate'” Aspect Integrator Platform
Architecture Document

This book describes the Integrate'T
architecture in details.

Integrate'” Aspect Integrator Platform
Automation Models
Programmer’s Guide

This book provides a number of
examples on how to use the Automation
Models.

Integrate'” Aspect Integrator Platform
Programmer’s Guide

This book contains a comprehensive
description of how to program the
Aspect Integrator Platform.

Integrate'” Aspect Studio
User’s Guide

This book describes Aspect Studio
excluding Aspect Express (which is
described in a separate User’s Guide).

Integrate'” Aspect Express
User’s Guide

This book describes everything about
Aspect Express including installation.

18
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Related Documentation

Category

Title

Description

Software

Integrate'T Aspect Integrator Platform
Engineering Basics
Reference Manual

This book describes how to engineer the
Integrate'™.

Integrate'” Aspect Integrator Platform
Predefined Aspects
Reference Manual

This book describes how o use
predefined aspects, such as property
transfer and translation.

Integrate'” Aspect Integrator Platform
NLS
Translator’s Guide

This book describes how to translate the
operator interface language in products
built on the Aspect Integrator Platform.

Integrate'” Aspect Integrator Platform
Workplace and Plant Explorer
Reference Manual

This book describes everything about
the user interface, for example how you
present information, navigate and
control objects.

Integrate'” Aspect Integrator Platform
Alarm and Event
Reference Manual

This book explains how to use the
Aspect Integrator Platform Alarm and
Event functions. It covers alarm and
event configuration and presentation.

Integrate'” Aspect Integrator Platform
Graphics
Reference Manual

This book describes how to configure
and use graphic aspects in Aspect
Integrator Platform.

Integrate'” Aspect Integrator Platform
Graphics Builder
Reference Manual

This book covers how to use the
Graphics Builder software to create
graphic aspects.

Integrate'” Aspect Integrator Platform
Graphics Standard Building Blocks
Reference Manual

This book describes the building blocks
provided by ABB for the graphics in
Aspect Integrator Platform.

Integrate'” Aspect Integrator Platform
Trends and Historian
Reference Manual

This book describes how to use the
Historian data logging and Trend graphs
to view historical data.

3BSE 023 960R201
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Integrate IT
Aspect Integrator Platform
Programmer’s Guide

Integrate IT
Aspect Integrator Platform

Visual C++ Architecture Document

Integrate IT
Aspect Studio
User’s Guide

Integrate IT
Aspect Integrator Platform
Integration Guideline

Integrate IT
Aspect Express
User's Guide

Visual Basic

Integrate IT
Aspect Integrator Platform
Automation Models
Programmer’s Guide

Figure 0-1. Document Overview for 11T Software Developers

20 3BSE 023 960R201



Section 1 Introduction

1.1 Product Overview

The Integrate' T suite contains products that are to be used, by all kinds of
developers, in the different steps of Industrial' " application and system product
development. The five main products you use for Application/Aspect development
for Industrial' T systems follow.

1.1.1 Aspect Integrator Platform™ Runtime

This provides the basic environment for test and is the base for the creation of other
system products. It includes:

Basic Services, with system supervision, diagnostics and error handling,
license management, service management, national language support (NLS),
timing and time management, system administration, etc.

Communication Services, with "upward" and "downward", Ethernet-based,
communication services.

Object Handling Services, with Aspect Object™ management, Aspect
Directory, object browsing, authority definition and control, life-cycle
management and version handling, back-up and restore services, €tc.

Data Subscription Services, with data collection, cyclic subscription, OPC
Servers, etc.

User Interface Management, including Workplace Manager, Plant Explorer,
etc.

The run-time portions of the Aspect Automation Model and the Graphics.

Wrapper aspects, which make it possible to wrap Documents, HTML pages,
ActiveX components and ordinary executables.

3BSE 023 960R201
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Aspect Integrator Platform Thin Client Add-on Section 1  Introduction

Alarm and Event, with collection, storage and presentation of Alarms and
Events.

Transfer and Calculation aspects, that make it possible to read Aspect Object
properties, to perform calculations on them, and to transfer result(s) to other
Aspect Object properties, complemented with aspects for definition and
storage of Aspect Object properties. A lot of applications can be configured
with these aspects.

Graphics, which manages graphic displays, faceplates, and graphical building
blocks, used to monitor and control a process.

Graphics Builder option, the tool for building graphic displays. It isan add-in
to Visual Basic and the displays are ActiveX elements.

Trend aspects, that monitor the process over a period of time, through trend
traces.

Historian option, which enables data acquisition and long term storage on disk.
Trend is used to view Historian data.

1.1.2 Aspect Integrator Platform Thin Client Add-on

Thin Client add-on enables access to Aspect Objects, and corresponding aspects, via
intranet/internet. It includes:

Full workplace support including structure and object browsing.
Viewing of Web-enabled aspects on thin clients.

Exposure of AlIP functions asweb services.

Mapping of aspects as URLS.

Engineering and configuration made on a*“rich® environment isre-used on a
Thin Client, aslong as the Aspect system is Web enabled.

Provides Thin Client functionality for WAP phones, Personal Digital
Assistants (PDAS), and ordinary PCs.

Thin Client is packaged as an addition to the Aspect Integrator Platform and
contains both runtime and SDK support. It requires that Aspect Integrator Platform
isinstalled.

22
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Section 1 Introduction Aspect Integrator Platform SDK

1.1.3 Aspect Integrator Platform SDK

Together with the Aspect Studio™ and Aspect Express™ tools, the Aspect
Integrator Platform SDK provides the development environment for the Aspect
system, System Product Extension and System Product devel opers.

The Aspect Integrator Platform is used by all kinds of developersin the
different steps of Industrial' " application and system product development.

1.1.4 Aspect Studio

Aspect Studio provides the Aspect Objects AppWizard which creates C++
templates for the most important functions of an aspect system.

Aspect Studio includes Aspect Express, see Aspect Express below.

Aspect Studio provides the tools that your configuration manager and
developers requirein order to set up the development environment, program,
debug, build, package, document, deliver and install the resulting aspect
systems as well as complete Industrial' T system products.

Aspect Studio isthetool for experienced and qualified users aswell as for
unexperienced devel opers who need to utilize the full functionality of the
Industrial' T concept.

Aspect Studio supports development of Web enabled aspect systems. It
requires the Thin Client add-on for test and execution

1.1.5 Aspect Express

Aspect Express has an add-in for Visual Basic that provides a component
sensitive integration of new or existing ActiveX-based applications into
Industrial' T system products.

Aspect Expressis easy to learn and easy to use. It does not require any
knowledge of C++, COM or ATL.

Aspect Expressis delivered as a separate product aswell as a part of Aspect
Studio. An Industrial' T system product is required to test the resulting product -
typically Process Portal ™ A or the Aspect Integrator Platform. The resulting
aspect systems can beinstalled directly into your Industrial' T system product.

3BSE 023 960R201

23



Aspect Express Section 1 Introduction

24 3BSE 023 960R201



Section 2 Aspect Object Architecture The Aspect Object Model

Section 2 Aspect Object Architecture

2.1 The Aspect Object Model

The Aspect Object Model addresses the issue of presenting information and
allowing auser to operate on information in a consistent way. The model also
addresses how to integrate new functionsinto the system, in anatural way for the
user. The Aspect Object Model is based on Aspect Objects and aspects.

The Aspect Objectsin the model are the objects the user interacts with. For
example, an object can be areactor, a pump or anode (computer). The object itself
isacontainer that holds different parts, aspects, of the object. See Figure 2-1.

An aspect isone ‘piece’ of dataand operations that are associated with an object.
Typical aspects of an (process) object areits control program, operator faceplate,
trend configuration, function specification etc.

Aspect Object

(Alternative
Representation)

Figure 2-1. An Aspect Object isa Model of a Real World Object

Although we talk about objects, it is the aspects of the object that provide the
interaction with the object. The aspects carry data and implement operations on that
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data. All interactionswith an objectin an Industrial' T system are carried out with the
help of its aspects.

The Aspect Object model allows information to be presented in a consistent way
and provides away of naturally and incrementally extending a system asit evolves
over time. The system is modular, as functions and components can be added or
removed independently.

2.2 Aspect Systems

When anew function is added to an Industrial' T system, it is done by adding a
software component. If this component deals with objects (as most systems do), it
has to supply an Aspect system. An aspect system makes it possible to create
aspects for the Aspect Objects in the system. The user (or another software
component) works with the new function by creating or using aspects. See the
following example:

A history function is introduced into the system and the logging of data needs
to be configured. When the history function is introduced, it includes the
possibility to add and work with log aspects. These log aspects alow a user to
bring up aviewer to get information about the selected configuration and
change it. The aspect also allows other software components to useiit to get
access to the historic data etc.

Most functions in the system are centered on objects. When thisisthe case, the
functionality should be introduced through aspect systems. Having recognized this,
we may ask ourselves, what is an aspect system from the implementer's view? The
answer to this question is the set of software components that allows aspects to be
created and operated on. Thistypically includes components that implement objects
that hold data and implement the operations that are directly invoked by auser, such
as view, copy etc., and other operations that are used by other aspect systems or the
Aspect Integrator Platform. An aspect system may introduce one object that
implements all functions of the aspect system, or use severa objects to do the job.
Using several objects will often make the task easier to implement, and may also
lead to better performance.

26
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2.3 Server Aspects

The components, which realize an aspect system, are called ASO (Aspect System
Objects). These objects are COM abjects, which implement some mandatory
interfaces, and should not be confused with the Aspect Objects.

Server aspects are 'normal’ aspects that have aspect system objects running in the
server layer, i.e. run around the clock with supervision. Such ASOs are developedin
the very same way as any other ASO. Clients do not have to know if the targeted
aspect is a server aspect or not.

Some functions do not lend themselves to be aspects of objectsin anatural way. For
example, the name server, whose primary purpose isto translate names (strings)
into object identifiers, isnot a function of an object and is therefore not
implemented as an aspect system. Functions not suited to be implemented as aspect
systems are very often implemented as Afw Services, see section Afw Services
below.

2.4 Afw Services

2.4.1 General

Afw Services are functions that need to run around-the-clock. It is common for a
service to interact with Aspect systems.

The service concept provides redundancy support with fault tolerance, system wide
accessibility, and automatic start-up and shut down, as some of its main features.

The Aspect Studio AppWizard provides support for development of AfwServicesin
C++. Thereis no support for development of AfwServicesin Visual Basic.
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Section 2 Aspect Object Architecture

2.4.2 Examples of Afw Services

The Aspect Framework contains alarge set of servicesfor the implementation of the
functions it provides. Some common services are;

Aspect Directory

System Message

AppLog

OPC Connector

Structure and Name Server (SNS)
File Set Distribution (FSD).

See also Integrate' T Aspect Integrator Platform Architecture Document.

28
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3.1 Introduction

The Aspect Integrator Platform contains alot of application development toolsin
the form of aspect systems, that make it possible to create advanced and very useful
applications without any programming or complementary development tool.

The aspects systems can be sorted into groups according to their use.

3.1.1 User Interface Wrapping

These tools make it possible to reach Integration Level 1, as described in Section 4,
Aspect Integration. They consist of the following aspect systems:

*  FileViewer and Bookmark aspects, see File viewer Aspect, on page 31.
*  Web Aspect, see Web Aspect, on page 32.
» ActiveX Wrapper, seeActiveX Wrapper Aspect, on page 32.

»  Windows Application Wrapper, see Windows Application Wrapper Aspect, on
page 32.

*  Help Aspect, see Help Aspect, on page 32.
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3.1.2 Calculation and Transfer Aspects

These tools make it possible to transfer Aspect Object properties from one or many
Aspect Objects to properties placed at destination Aspect Object(s) and at the same
time performing arithmetic operations on the data. Other aspects can be used as data
containers (properties) useful for these operations or as test data sources.

General Properties, see Genera Properties Aspect, on page 33.

Property Transfer, see Property Transfer Aspect, on page 33.

Property Translation, see Property Translation Aspect, on page 34.

Property Signal Generator, see Property Signal Generator Aspect, on page 35.

3.1.3 Report and Message support

The OLE DB providersfor History (OPC HDA) and Single point data (OPC DA)
provide interfaces for reporting tools. The Operator Note facility makesit possible
to save Messages and Memo for other users.

OLE DB providers, see OLE DB Provider, on page 35.
Operator Note, see Operator Note Aspect, on page 35.

3.1.4 NLS support

The NLS resource manager, see NL S resource Manager Aspect, on page 35.

30
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3.2 File viewer Aspect

The File Viewer is used to integrate documents into AIP. An aspect can have two
types of documents; a Work document and a Public document. Both documents can
exist for the same aspect. Only the read-only Public document can be accessed by
users of the operator category. The Work document can be the source document of
the Public document, or awork in progress. If proper applications are installed on
the current computer, users will be able to edit the Work document.

Work and Public documents can be stored in different formats. For example, the
Work document can be a Microsoft Word document, and the Public document can
be an Acrobat Adobe.

The File Viewer aspect provides full client/server support, which means that
aspects/documents added on one node in the current configuration are directly
available on the others.Another feature is the ability to create and use templates,
making it possible to standardize look and feel on new documents that are attached
to File Viewer aspects.

All documents are fully associated with the aspect. This meansthat a copy and paste
operation creates a new set of documents. It also means that when performing an
Export the documents will be contained inside the export files.

ﬂ The File Viewer should be used, instead of the Windows application aspect, for
viewing documents, asit has superior functionality for thiskind of wrapping. The
usage of the Windows application aspect should be limited to execute Windows
applications that are not related to documents or datafiles.

3.2.1 Bookmark Aspect

The Bookmark Aspects are placed as bookmarksto a File Viewer aspect, making it
possible to enter a document at a specific place.
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3.3 Web Aspect

You can use the Web aspect to access any Web page or html document. It utilizesthe
WebBrowser ActiveX component from Microsoft. You configure the Web aspect
towards a Web page/html document, which in turn may contain URLs linked to
other pages on the Web. When you click on such a URL, the referenced Web page
will be displayed. Thisisthe normal way of web browsing, and the only thing you
need to do is to configure the Web aspect.

ABB does not recommend that you configure links outside your own Intranet
without commitments from your I T manager.

3.4 ActiveX Wrapper Aspect

The ActiveX Wrapper aspect provides you with a method to wrap any ActiveX
Control. When you have configured the ActiveX Control, you simply select that
aspect to execute it.

There are a number of third party and ABB applications, that include useful
ActiveX Controls, that can be integrated into Industrial' T Products.

3.5 Windows Application Wrapper Aspect

The Windows application aspect enables the launching of most types of Microsoft
or third party tools; for example, Wordpad, Notepad, MS-Word, and Excel. These
can be accessed as aspects, using the same user interface used for other features.

3.6 Help Aspect

You can use the help aspect to create online-help for an object type or an object
instance. You can create files containing on-line help information, using various
third party tools. You can also refer to information in the comprehensive set of
Industria IT online help files.

You can find the Industrial IT help files under, for example,
ABB Industrial I T/Integrate I T/.../..
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3.6.1 Advantages for Object Type

If you create on-line help aspects and place them on the object type, that help can
function as help for that specific object type. If you choose to use inheritance for the
help, you can even change the help later on and get an automatic update of the
object instances help.

3.6.2 Advantages for Object Instance

You can createindividual instructions and help for the respective object. Thiscan be
very useful for complex application objects, created in aplant. Tuning instructions,
maintenance instructions, or help for emergency situations, can be part of the help.

3.7 General Properties Aspect

You can use the general properties aspect as a source or as a storage for
complementary object or aspect information. It isvery useful together with the
Property Transfer and Property Translation aspects.

Just as the Operator Notes aspect is useful for storage of text messages, the general
properties aspects are useful for data of any kind, such as integer, real, boolean and
string formats. Furthermore, you can create structures of properties within one
general properties aspect.

General properties are available for al AIP clients, as OPC items. This means that

you can present them, for example, in Graphics, Trends and in Reports (through the
OLE DB provider).

3.8 Property Transfer Aspect

You can use the Property Transfer functions for several purposes:

e Asatransfer function for datafrom one or several data sources (Aspect Object
properties) to one or several resulting Aspect Object properties.

« Asacalculation function, not only reading data from Aspect Object properties
but also entering these datainto a suitable algorithm and delivering the results
to Aspect Object properties.
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The data collection as well as the data delivery can be done from/to any public
Aspect Object property (including the Aspect properties from aspects such as the
Structured Property aspect).

This means that object properties in controllers, are accessible both as data sources
and data receivers. Object properties are made available through a Connect product
or OPC Servers, connected with the Generic OPC solution.

The expression shall follow the syntax rules given by the C programming language.

3.9 Property Translation Aspect

You can use the Property Translation aspect to create text strings presenting the
result of an evaluation or calculation of one or several object properties. The result
isavailable as atext string which simplifies the presentation in displays and reports.

The data collection can be done from any public Aspect Object property (including
the Aspect properties from aspects such as the Structured Property aspect). This
means that object properties in controllers, are accessible both as data sources and
datareceivers. Object properties are made avail able through a Connect product or
OPC Servers, connected with the Generic OPC solution.

The expression shall follow the syntax rules given by the C programming language.
There are two Property Translation aspects:

»  Property Translation
In thisyou use aliteral translation for the string translation expression

e Property Trandation Extended
In extended you can also use expressions when translating to string and you
can set strings both for the result True and False (of the expression).

The difference between them is that in the Property Trandation Extended you can
set different outputs in the same line for agiven criteria, if itistrue or false.
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3.10 Property Signal Generator Aspect

You can use the Property Signal Generator aspect to generate a simulated value that
can be used to test adisplay or adisplay element.

The Property Signal Generator aspect can generate a sinus formed wave, aramp, a
random value, or a static vaue.

3.11 OLE DB Provider

You can use the OLE DB provider as the access path for report tools into
Industrial' T. Most of the existing third party report tools can use OLE DB providers
to retrieve information and then produce reports.

The OLE DB Provider is the access path into Industrial' " data report tools.

3.12 Operator Note Aspect

You can use the Operator Notes aspect to |eave a message to another user (from one
operator to another). You can also use the aspect to store your own memo for a
certain object.

The Find function in Plant Explorer makes it simpleto find all the Operator Notes
aspects when needed.

3.13 NLS resource Manager Aspect

You can use the NL S Resource Manager aspect to set national language for graphic
aspects text etc.

3.14 Optional Tools

For details on the optional tools Graphics Builder and Trend, seel ntegrate'T Aspect
Integrator Platform Graphics Builder Reference Manual, and Integrate' T Aspect
Integrator Platform Trends and Historian Reference Manual, respectively.
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Section 4 Aspect Integration

4.1 Introduction

Different aspect systems can be more or less well integrated into Industrial'T. To be
ableto easily describe how well integrated an aspect systemis, aclassification is
used, that specifies different integration levels.

The integration levels specify the necessary functionality and what the expectations
should be of acompliant aspect system.

Today, it istypically the case that the set of functions automated in the industry are
handled by separate applications, with no or very little intercommunication. Each
application is a separate stand-alone entity. The implications are that the operator of
the systems must log in to and interface severa different systems, and the
applications cannot utilize information and functions available in other applications.

Application integration is to access applications in a uniform way, both as a human
user and programmatically. What we mean by accessis defined below, but it usually
has the implication that a user shall be able to access and interface all the
applications running in a site from one screen/workstation. Application integration
also includes that data and functions from the applications can be integrated and
utilized programmatically. When analyzed, the following key integration points can
be identified:

e Userinterface, e.g. GUI.
« Authentication and access to the application.
*  Application execution and control.

»  Application reporting, such as system messages, events, alarms and application
trace messages.

*  Real time data subscription and access to stored data.

«  Engineering, the ability to design and build the applications with the tools that
are provided by the system product.
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The Industrial' T architecture is designed to promote application integration.
The fundamental ideaisto be able to integrate heterogeneous information and
operations.

4.2 Key Technologies

The key technologies for integration of an application into Aspect Integrator
Platform are:

*  Wrapping, for example, documents and ordinary Windows applications.
*  Accessing information using the OPC interfaces.
* Implementing Aspect systems.

To begin with, many of the Industrial' T products offer wrappersto simplify this task.
With these you will reach the lowest level of integration.

Another method, for integration of an application, isto utilize the OPC standardized
interfaces. One of the Aspect Integration Platform corner stonesis to communicate
with controller hardware and devices using the OPC standard. Many aspect systems
also support OPC subscription to their public attributes. There are three OPC
standards currently supported within Industrial'":

1. DataAccess- (OPC DA) - the ability to identify, read and write to object
attributes.

2. Alarm and Event - (OPC AE) - the OPC standard describes the interfaces for
alarm and event related functionality.

3. History - (OPC HDA) - the OPC standard describes the interfaces for History
related functionality.

Aspect systems allow you to implement virtually anything as an aspect on an Aspect
Object. Implementing an Aspect system is a very powerful way of integrating an
application. Asdescribed in Integration levels, on page 39, you can decide upon 6
different integration levels depending on your needs and your skillsin utilizing a
variety of tools.

38

3BSE 023 960R201



Section 4 Aspect Integration Integration levels

4.3 Integration levels

To be ableto select the wanted integration level, you should consider how the aspect
system that you intend to create shall be used. If you follow the description of the
different integration levelsin this document, and compare them with your view of
the aspect system to be, you should be able to decide upon theintegration level. This
decision together with the skills set that the intended developer has, should give you
al the needed arguments to choose the tool (s) to use.

The integration level that a function supports, describes how well the function is
integrated into Industrial'T. The integration level classification mainly appliesto
aspect systems (and to some extent the services that support various aspect
systems).The integration levels that are defined are:

0 - Aspect User Interface Wrapping

1 - Aspect User Interface Integration

2 - Aspect Navigation Integration

3 - Aspect Engineering I ntegration

4 - Aspect Administration Integration

5 - Aspect Data Management Integration

Each integration level is built on the previous level. This means that an aspect
system that is compliant to level 4 must aso fulfill the rules of level 0 to 4%, There
is, however, nothing that prevents the developer from implementing functionality,
from higher levels, that he sees useful.

The rest of this chapter describes each level according to the following:

e User functionality: The functionality the aspect system provides the end user
with, on thisintegration level.

«  Development tools. To what extent the development tools support the
integration level.

* Implementation details are briefly mentioned. You can find the detailsin
Integrate' T Aspect Integrator Platform Architecture Document.

1. The Aspect Framework and the tools described in this document do not yet fulfill this requirement to 100%.
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Note that many aspect systems do not need to do much at al, at each level. If you
design the aspect systems using Aspect Express or the Aspect Objects AppWizard,
many of the issues listed above are automatically taken care of.

4.3.1 Aspect User Interface Integration Wrapping [Level O]

4.3.1.1 User functionality

Thislevel provides all information with one mouse click, without the user having to
know which application to use, or where data is stored. This level basically offersa
link to adocument, web page or file per Aspect. See Figure 4-1 for an example.

The user interface of the integrated application is placed on an object, using, for
example, awrapper aspect. It can then be shown as an aspect in the Industrial'T
system. Each aspect hasto be uniquely configured unless you want the same content
in the next occurrences of the aspect.

4.3.1.2 Tools

To reach thislevel of integration you normally use one of the Wrapper aspects, see
Section 3, Predefined Aspect System. If you use Aspect Express or the Aspect
Objects AppWizard, you can get a more sensitive and intelligent wrapping which
can be easily expanded into the other integration levels.
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Figure 4-1. Level 0: The Information is a Mouse Click away

4.3.1.3 Integration details

The aspect system must implement its user interface as an ActiveX, ASPIHTML
page, Active Document, OLE Server or Windows application.

The advantage of using thislevel of integration isthat it does not require any
programming or any software license in addition to the Industrial' T System Product.
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4.3.2 Aspect User Interface Integration [Level 1]

4.3.2.1 User functionality

The advantage with thislevel, compared to level 0, isthat the configuration work to
create, modify and del ete the aspect instances is significantly lessthan for a
Wrapper aspect. From an end user perspective, there are possibilities for amore
intuitive navigation. Instead of just opening the aspect, asin level 0, the aspect is
opened and the relevant information can directly be shown.

4.3.2.2 Tools

Aspect Express provides thisintegration level of an existing ActiveX component
without any programming, you just run the Aspect Express Builder.

To do thisintegration level with the Aspect Objects AppWizard, you run the Wizard
and add a very limited implementation to the created templ ates.

4.3.2.3 Implementation details

With thislevel of integration, one or more COM objects and/or ASP (Active Server
Page) pages are registered with the system, to support the new aspect system.
Instances initialized from the object/aspect identifiers, are supported. The function
recognizes itself as an aspect system and can handl e aspect create/del ete etc.

An aspect system may also use an ASP or HTML page for its user interface, in
which case no COM objects need to be implemented for the user interface.

Implementation details at this level are:

e Registration.

e Initialization of the aspect system.

*  Providing at |east one aspect view (user interface).
e Agpect instantiation (create and delete).

Most of thisistaken care of by the respective devel opment tool, see Tools above.
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4.3.3 Aspect Navigation Integration [Level 2]

4.3.3.1 User functionality

Thislevel will give the users a consistent system-wide information access,
navigation and information distribution and presentation including the following:

Context Menu, viaright click, within the whole application.
Navigation between objects/views in the application.

Public attributes are made available for OPC access and for access using
Aspect Automation Model. All configuration parameters are published as OPC
properties so that the Aspect system can be configured with standard
configuration tools like Bulk Data manager.

Support for property pages.

Support for security.

Cross referencing (optional).

System messages in the form of events and alarm (optional).

Application errors, debug and trace messages (optional).

4.3.3.2 Tools

To reach thislevel you need to use Aspect Express or the Aspect Objects
AppWizard, together with your application programming skills. See Table 4-1 for
details on the support from the respective tool.
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Section 4 Aspect Integration

= BV1:Detailed Gray
= o) [ - BviDetaied Graphios

[
Process Dialog

I A

Acknowledae
Open Dperator Noles

Process Dislog 0D

Explore Engineeiing Specification

j  Evplore Dinersional Diawing_—

i and Event List
W Control Logic

#2 Functional Structurs
WLive Video
*2 Location Structure

E=Fiocess Didlog

Process Dialog

ficknayiede
Open Operator Hotes

Process Dialog 0D

Explore Engineering Specification

Explore Dimensional Drawing
B Alarm and Event List

I Control Logic
°H Cortrol Structure

#1 Functional Stucture

Configuration.
o L

lorm & Events List - [AcAlarmList1]

Process Dialog

Lckrnylede

DOpen Dperatar Notes

Process Dialog 0D

Esplore Engineering S pecification
Explore Dimensional Diawing

H B4 armn and Event List
Alarm List A
°H Contral Structur
' Dr:

@Engineering 8 pecification
%t Functional Structure

Propéss Dialog
e

Do 8t o Ty e
&,

[ —

Open Operator Notes

Dimensional Drawing: Process Dialog OD
Nil-Cor Threaded End Ball Valv

Explore Engineeiing Specification
Explore Dimensional Diawing

Al and Event List

I Control Logic:
“& Contral Structure

%2 Functional Structurs

S L=
Mech Drawing  stocsionsuhe

W Live Video

E=Fiocess Didlog

Process Dialog Praperies.

foknoledae
Open Dperator Notes [Va0:Live Video
Process Dialog 0D " ba -

Explore Engineering S pecification
Explore Dimensional Drawing

B Alarm and Event List
[ Control Logic
°H Control Stucture

WLive Video
*2 Location Stiucture
E=Process Dialag

[Repetes. | Engineering Spec

@ Engineeing

%2 Functional Shucture
MLive Video

* Location Shucture

ecess Dialog

Live Video

Propertes.

Figure 4-2. Level 2 Example fromthe End User Perspective

4.3.3.3 Implementation details

The aspect system isintegrated well enough to support all navigational features of
the system. The aspect system can also make itself heard and seen through system
messages (OPC events), and debug messages/traces (AppL og).
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e The aspect system provides the standard context menu:
— for selection of other aspects of the current Aspect Object.
— with Verbsfor activation of functionsin the application.

—  with knowledge on how to start up aspects/functions, for example, as
overlaps.

*  The aspect can aso add object and aspect property pagesif it holds datathat is
appropriate to show in a property window.

*  Agpect systemsintegrated at this level should also publish their properties
through the subscribe interfaces. This makes the properties available to all
other clients, through a standardized access mechanism, OPC/DA. The
properties can then a so be accessed through Aspect Automation Model. (There
are other internal access methods as well, for example, the ASO interfaces).

e Tofully support navigation between objects and aspects it may be desired to
support cross-referencing. Cross-referencing allows objects to show in what
other aspectsit is shown, that is, on aspects of other objects.

*  Agpect systems can utilize the System message feature, which makes it
possible to define NL S compliant event messages, and send them as OPC
events, to the AIP Alarm and Event server, for presentation in the
corresponding System message lists.

»  Agpect systems can utilize the AppLog interfaces, to send error messages or
debug/trace messages useful for test, debug and maintenance.

4.3.4 Aspect Engineering Integration [Level 3]

4.3.4.1 User functionality

Thislevel will give the end user support for effective engineering. When you
integrate to thislevel, the aspect can be included in an Object Type and instantiated
with an instance of the Object Type.

The aspect can also be copied and pasted either by itself or together with the object
it residesin. If the end user changes the aspect in the Object Type, al the instances
of the aspect will be changed.
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This means that re-use of solutions, with all aspects included, can be utilized and
libraries with typical solutions can be built up. The engineering efficiency is taken
to ahigher level.

4.3.4.2 Tools
Aspect Express supports most of this level, see Table 4-1 for details.

You can aso use the Aspect Objects AppWizard together with your C++
programming skills to achieve level 3. See Table 4-1 and the Aspect Integrator
Platform Programmers Guide for details.

. . Create Implement Operation -
Identify Solution s olution solution Decommissioning
Old Standard Project
projects libraries library

9

I-' |
@E>i

#Eﬁﬁ]
535“'

‘_\-\_\_‘_"‘——-..

Figure 4-3. Level 3 Example: Re-use Engineering Work
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4.3.4.3 Implementation details

The aspect engineering integration level requires that the aspect system understands
the object type concept, inheritances, the security model, and other vital concepts
used in the Aspect Framework.

The aspect system should al so recognize the standard system structures and libraries
and extend these structures and libraries where necessary.

The aspect system should support the following functions:
* Relative addressing

e Copy and paste

e Import and export

*  Backup and restore

Many aspect systems are able to support these functions without any special
considerations. If your aspect system stores the datainto the Aspect Directory
(default for both Aspect Express and Aspect Objects AppWizard), you do not
normally need to do anything to get a functioning copy, paste, import, export and
bulk support. Though, if you store data outside the Aspect Directory, you must
address thisissue.

Inheritance is automatically supported by the Aspect Framework if the following
rules are remembered:

*  Referencesto the object should not be to the GUID but to the object name or to
a combination of these.

»  Referencesto other objectsin astructure should be made with arelative
reference.
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When you create aspect systems at thislevel, it isimportant you document the
following (and perhaps also consider how to package new object types etc., so that
everything is included):

»  theobject types the aspects use, what object types the aspect system brings to
the system and generally how the aspect system interacts with different object
types.

*  how the aspect system supports inheritance (what levels), and aso what
operations it uses and brings to the system. Thisisthe basis for how authority
can be configured in the system.

4.3.5 Aspect Administration Integration [Level 4]

4.3.5.1 User functionality

Thislevel givesyou support for Aspect administration. You can deliver your
application, in the form of an aspect system, to multiple sitesin several countries
(multilingual), and the application can be backed up to preserve critical data.

4.3.5.2 Tools

Both Aspect Express and Aspect Studio provide you with the toolsto create a
complete install ation and deployment kit for the developed aspect system. Aspect
Studio can handle more complex products and structures.

NL S support is aso supported by both tools (just follow the examples and
recommendations) while Backup/Restore can be handled using the import/export
tool, or backup/restore tool.
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4.3.5.3 Implementation details
The Aspect Administration Integration implies that an aspect system will handle its
installation, registration, configuration, and data security, according to the principles

defined for aspect systems.

T

I

—

Figure 4-4. Level 4 Deployment, Installation, Multilingual Support and Backup
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4.3.6 Aspect Data Management Integration [Level 5]

4.3.6.1 User functionality

The user on thislevel will have increased data security provided through transaction
handling. He can control and manage the versions of the aspect systems he uses, and
he can monitor the versions of aspect systems, and all other system and application
software, that have executed for each specific time.

4.3.6.2 Tools

Aspect Express automatically supports transaction handling, provided that the
aspect system stores all the data in the Aspect Directory.

Aspect Objects AppWizard, together with C++ programming, also provides a
transaction handling.

4.3.6.3 Implementation details

Transaction handling means that you, as a user, can change your mind
(undo/rollback) until you have committed the changes you have been doing.

Aspect version handling and Life cycle management are not yet supported by the
Aspect Framework.
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4.4 Integration level summary

The different levels of integration are met by Aspect Express and Aspect Objects
AppWizard according to the following table. The Wrapper Aspects support level 0
only, and are thus not included in the table.

Table 4-1. Integration Level Summary

Aspect Aspect
Integration Level Support Detail Ex press Objects
b AppWizard
0: Aspect User Yes Yes
Interface Integration
Wrapping
1: Aspect User Yes Yes
Interface Integration
2: Aspect Navigation | Standard context menu Yes Yes
and Broadcasting
Integration Context menu verbs Yes Yes
Property pages Yes Yes
Support public properties (OPC) Yes Yes
Support system messages (OPC Yes Yes
events)
Support AppLog Yes Yes
Cross referencing No Yes
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Aspect Integration

Table 4-1. Integration Level Summary (Continued)

Aspect Aspect
Integration Level Support Detail Ex press Objects
P AppWizard
3: Aspect Engineering | Relative addressing Yes Yes
Integration
g Copy and Paste Yes, as long as | Yes
the data is not
stored outside
the Aspect
Directory
Import and Export Yes, as long as | Yes
(Backup/Restore automatically the data is not
supported). stored outside
the Aspect
Directory
4: Aspect Resulting in a complete installation |Yes Yes, Aspect
Administration and deployment kit Product
Integration Packager
NLS support Yes, if you Yes, if you
program program
according to according to
example and example and
guideline for guideline for
NLS NLS
5: Aspect Data Transaction handling Yes Yes
Management .
Integration Version management No No
Life cycle management No No
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Section 5 Implementing an Aspect System

5.1 Visual Basic or C++?

Aspect Studio

. Aspect

Environment Objects
Set-up AppWizard Aspect Express
Build Manager Builder

Aspect

Express
AutoBuild P

Packager
Product Packager
For the Visual Basic developer

For the C++ developer

Figure 5-1. Aspect Sudio and Aspect Express Developer Packages

5.1.1 C++

C++ offersalot of freedom but requires an experienced programmer. You need a
good knowledge of C++, COM and ATL to be able to do implementation using the
Aspect Objects AppWizard. C++ works best with custom interfaces and * C++-like
parameters (programming OLE Automation from C++ is not recommended).
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Aspect Studio provides the Aspect Objects AppWizard, which isastarting point for
aspect implementation. The Aspect Objects AppWizard creates C++ templates for
the most important functions of an aspect system. It significantly simplifies aspect
creation, for example, creation of Aspect System, System Extension, and Service
and Test Project applications. Comprehensive functionality for an aspect system is
provided, and the developer has control over the execution. Direct implementation
in C++ enables aspect systems with high performance.

5.1.2 Visual Basic

Visual Basic offers very fast development, even for inexperienced programmers.
Aspect Express combined with Aspect Automation Model and Visual Basic
providestools, a high level language and alot of features that do not even require
programming. Visual Basic can use custom interfaces, but has problems with some
‘C++-like' parameters.

Aspect Expressis an excellent, easy to use tool, for rapid aspect system
development. A lot of aspect system functionality is provided with no or little effort.
Existing and new ActiveX controls, developed for example in Visual Basic, are
turned into aspect systems by a step-by-step wizard. Only a basic knowledge of the
Aspect Object architecture is needed. The aspect systems can then be packaged and
distributed as installable products.

If you develop your aspect systems with Visual Basic, Aspect Express and Aspect
Automation are the preferred tools. The few exceptions might be when you use
Graphics Builder and you want to create your own Graphical aspects. You could
create even more advanced graphical aspects, access data, or implement other
specific features, by using Aspect Automation Model and Workplace Automation
Model.

5.1.3 Comparing Aspect Express and Aspect Objects AppWizard

After reading Table 4-1, it may appear as though Aspect Express and Aspect
Objects AppWizard give more or less the same kind of support. There are, however,
some essential differences:

*  Development language
— Aspect Expressis adevelopment tool primarily supporting Visual Basic.

—  Agpect Objects AppWizard is a C++ devel opment tool.

54

3BSE 023 960R201



Section 5 Implementing an Aspect System Aspect Framework layers

e Complexity of the resulting product

You use Aspect Express to develop System Product add-ons of low to
medium complexity, at least with regard to the number of involved
components and the complexity of the end product. Aspect Expressisaso
limited by the depth of interfaces that Aspect Automation Model provides.

Aspect Objects AppWizard has very few limitations with regard to the
complexity of the type of application and the type of interface that you
implement. Furthermore, you use the Aspect Studio Tools (Environment
set-up, Build Manager, AutoBuild and Product Packager) to develop
System Product add-ons and System Products of low to high complexity,
where the developed application can be included as one component of
many in the resulting product. The result may be acomplex product which
needsto be structured with regard to both the end workspace aswell asthe
final product. Aspect Studio provides support for version handling and for
the creation of service packs for such products.

. Performance

Applications developed with Aspect Objects AppWizard have better
performance than aspects developed with Aspect Express. In cases where
performance is especialy important, Aspect Objects AppWizard should
be the preferred tool.

*  Therequired knowledge level

You can use Aspect Express to integrate functionality into independent
system product extensions. You only need a basic understanding of the
terms and concept of Aspect Objects to achieve this.

Before you can use Aspect Objects AppWizard and the configuration
management tools in Aspect Studio you need both training and C++,
COM, and Aspect Objects knowledge.

5.2 Aspect Framework layers

The Aspect Framework is an Application Programming Interface (API) based on
COM technology, and therefore independent of any specific language. With COM
technology it is possible to select the language that is best suited for each problem.
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The Aspect Framework has two layers.

1. Thecorelayer contains interfaces starting with TAfw. Most of these interfaces
are designed with C++ clientsin mind. Visual Basic can use many of these
interfaces without problems, but in some cases it can become difficult.

2. The Aspect Automation Model layer contains interfaces starting with IABB.
Thislayer is awrapper around the core layer and is suitable for scripting
languages, such as JavaScript and VBScript.

Aspect Automation Model Afw C++ Interfaces

ABB Objects O:
O—— Aspect Directory
T O
I
— ABB Objects B
O_
C++ Oo— Structure and
Wrapper > 0— Name Server
O_
—| ABB Objects |
T | I
. Q
—  ABB Objects O—: XXXX
O_
T

Figure 5-2. Aspect Framework Layers
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5.2.1 Afw Interfaces

One way of adding functionality to Industrial' T is to write an application towards
the so called Afw Interfaces. With these interfacesit is possible to create almost any
functionality for an aspect system.

You should always use the Aspect Objects AppWizard when programming aspects
in C++. It provides templates and solutions for many problems, and saves you a lot
of work. It al'so shows you how to use the right helper classes.

You should always write AfwServicesin C++. Thereis no Automation Model or
tools support for writing AfwServicesin Visua Basic.

5.2.2 Automation Models

Theinterfaces starting with | Afw, like |AfwODbject or IAfwTrand ate, are part of the
inner core (Afw Core Model). They are powerful and flexible, but also C++
oriented and require a good understanding of the system.

5.2.2.1 Aspect Automation Model

Aspect Automation Model is an easy to use layer around the Aspect Object model.
It makes it easier to write code using the Aspect Integrator Platform without expert
knowledge about internal architecture and interfaces. See Figure 5-2. It fully
supports OL E Automation, so that it can be used from Scripting Languages like
VB-Script or Java-Script. Aspect Automation Model objectstypically begin with
ABB; e.g ABBAspect and ABBObject.

5.2.2.2 Workplace Automation Model

The Workplace Automation Model makes it possible to develop some enhanced
user interface features. Extended window management and context menu handling
are among these features.

The Workplace Automation Model provides the aspect system developers with an
intuitive object model of the Workplace portion of the Aspect Integrator Platform
API.

The Aspect Automation Model wraps the Aspect Integrator Platform API through
objects, and collections of objects, rather than through a set of services.
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5.3 Thin Client

Web-enabling the Aspect Integrator Platform requires three levels of support:

*  Web Server, an additional machine, in the server layer, that contains the web
server software, Microsoft Internet Information Server. Additional
functionality is added to this web server:

Mapping of aspects as URLSs.

Identification and mapping of client type.

Mapping of user authentication to AIP Security concepts.

Web services and web pages from web-enabl ed aspect systems.

*  Web Workplace, an extension of the rich client workplace, provides the basic
functionality needed to browse an Industrial'T system.

*  Web-enabled aspect systems, can be viewed or expose their data through the
web server.

The Web Server, the Web Workplace and some web-enabled aspect systems, are all
part of the Thin Client add-on. Furthermore, Aspect Studio provides support to
develop additional web-enabled aspect systems.

Note that the aspect automation model isweb-enabled and exposed in forms of web
servicesfor client scripting.
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5.3.1 Web-enabli

ng aspect systems

There are severa ways to web-enable an aspect system:

Creating aweb service that exposes your data will provide a data view of your
aspect system.

To make your aspect system viewable on athin client, you have two preferred
choices:

— Referencetoa .Net Control
Thisisthe preferred and most flexible method for a PC based Thin Client.
Basically, the aspect system only answers the request to present itself with
areference to acomponent already installed on the web server.

— Referenceto a asp.Net web page
Thisisthe preferred and most flexible method for PDAs or WAP phones.
Basically, the aspect system only answers the request to present itself with
areference to aweb page already installed on the web server.

It isalso possible to expose your aspect system as XML or to use the provided
functionality to route reguests to another web server.

Web services and Web pages are best implemented using C#.
Support for web-enabling aspect systemsisincluded in Aspect Studio.
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Section 6 Integration Tools

6.1 Introduction

This section describes tools and products provided by Integrate' T product suite.

The Aspect Integrator Platform provides alarge set of aspect systems that make it
possible to create applications without programming, see Section 3, Predefined
Aspect System, for more information on:

e User Interface Wrapping

e Cadculations and Transfer Aspects
*  Report and Message support

*  NLS Support

Asyou have already read in Section 5, Implementing an Aspect System, there are
two main paths for Aspect Integration using tools and programming techniques:

e Visua C++ together with Aspect Objects AppWizard, see Aspect Objects
AppWizard, on page 66.

e Visual Basic together with Aspect Express and using the Automation Models
to access the AP mechanisms. See Aspect Express, on page 74.

There are also some smaller paths that can be useful for small applications such as:

*  Writing Javaand VB scripts that utilize the Automation Models, providing an
entry level to aspect integration and interfacing.

« Using the optional Graphics Builder - atool designed for display and display
aspect building, that can be used to build new aspects together with the
Automation Models.

To be able to build complete system products, you need Aspect Integrator Platform
and Aspect Studio.

Aspect Studio includes alarge number of toolsto support your configuration
management and programming efforts. See Aspect Studio, on page 66 for details.
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6.1.1 Aspect Integrator Platform

Aspect Integrator Platform is composed of two packages:
1. Package 1: Aspect Integrator Platform SDK
2. Package 2: Aspect Integrator Platform Run-time (only)

Package 1 contains a complete environment for devel opment and run-time testing of
end-customer products based on the Aspect Integrator Platform.

Package 2 is distributed with the end-customer product and will, when installed on
the end-customer site, provide the run-time functionality, of Aspect Integrator
Platform, necessary for the end-customer product that was devel oped using
package 1.

The Aspect Integrator Platform contains the core functionality that you need in
order to develop new Industrial' T System Products or System Product Extensions.

Alternative Development Possibilities End User Products

System Product
System Product| 4 | Aspect Express Add-on

T

New Functionality

OR
Aspect Studio
Aspect Integrator Software
;&?‘t_f%rnrqne soK |+ Development System Product
Tools E.g. Process Portal A
Aspect Express New Functionality

AIP Run-time

Figure 6-1. Creating AlP Products
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Figure 6-2. Utiliziing SDK:sto Create new System Products and System Product

Extensions
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The following example refers to Figure 6-2;

You have Aspect Integrator Platform SDK installed on your devel opment
system. Asafirst step you develop anew system product “Metals' ™ that
extends the functionality of Aspect Integrator Platform.

Asasecond step the Rolling Mill people will further extend the functionality
by using AIP SDK and Metals T SDK.

More generaly, any Industrial' T system product (AIP, Metals' T etc.) will be
accompanied with an SDK so that you can extend the functionality of it with
additional components. See also Figure 6-1.

6.2 Aspect Integrator Platform run-time

Aspect Integrator Platform run-time contains the executable environment for
Industrial'T system products.

As already described in Section 3, Predefined Aspect System, AIP also contains a
lot of predefined aspects and tools, making it possible to develop applications
without programming, just configuration. For details, please see Integrate' "
Predefined Aspects Reference Manual.

AIlP provides the Automation Models, useful on the run-time platform for access
from applications implemented with Aspect Express or from Javaand VB script
applications. See Section 5, Implementing an Aspect System, for details on the
Automation Models and Integrate' T Aspect Integrator Platform Automation Models
Programmer’s Guide.

6.3 Aspect Integrator Platform SDK

Aspect Integrator Platform provides the complementary environment (headers,
libraries, include files etc.) to Industrial' T systems, that you need to do anything
from developing asingle Aspect system, in C++, to creating acomplete Industrial' "
system product.
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To automate the process of creating new products based on other products SDKs,
and to maintain the <product> + <product> SDK structure of any Industrial' T
product, there is a set of tools available in the Aspect Studio product. An SDK
consists of the following additional directories on top of the directories and files
installed for each functional subsystem in an ‘executable’ Industrial'T system
product:

6.3.1 SDK Tools

Include: include files
Lib: library files
Bin: tools, debug builds of the Aspect Integrator Platform.

Aspect Studio supports both release and debug build/packaging of products
including SDK and reference source code (ref_src), which means that you can
debug your own applications together with the system product.

Idl: IDL files
Doc: technical documents

A number of functional descriptions, test descriptions and such technical
documents are included in the SDK.

Help: help files
Samples: test examples

Import: sometimes there can be export/import files useful for the developers.

There are anumber of tools on the SDK that can be very useful for your devel opers.
Most of the tools are command line tools. The tools are described in the Aspect
Integrator Platform Programmers Guide, as most of them are devel oper tools.

6.3.2 SDK Public Interface documentation

The SDK contains documentation of the public interfaces available for the
devel opers. The documentation consists of on-line help aswell as a set of word
documents. See Integrate' " Aspect Integrator Platform Programmer’s Guide for
details.
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6.4 Aspect Studio

Aspect Studio consists of the following software functions:
»  Agpect Express, see Product Viewer, on page 73.

*  Aspect Objects AppWizard

e Thin Client Support

e Environment set-up

e Build Manager

e AutoBuild

*  Product Packager

*  Product Viewer

For help with choosing between Aspect Express and Aspect Objects AppWizard
tools, see Section 4, Aspect Integration and Section 5, Implementing an Aspect
System.

6.4.1 Aspect Studio Wizards

6.4.1.1 Aspect Objects AppWizard

Aspect Objects AppWizard creates C++ templates for the most important functions
of an aspect system, and increases the productivity of C++ aspect developers. They
can start with the framework of the application already implemented.

The Aspect Objects AppWizard alows you to create new Aspect systems. You do
this by selecting the desired functionality in a series of diaogs.

The Aspect Objects AppWizard makes use of COM and ATL technology. Much of
the interaction with the system is hidden in templates and helper classes which
meansthat if something in the framework changes, the code produced by the wizard
will still be valid.

First, run the Aspect Objects AppWizard. This creates an ATL application with the
necessary include files, IDL files and a configuration file (.add) that you will use to
register your aspect system.
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Figure 6-3. Running the Aspect Objects AppWzard

Then, continue by creating the ASOs that you need in your application. Your choice
of ASOs depends alot upon the complexity of your application. You can create the
following four types of ASOs.

e Aspect View
ThisATL object implements aview ASO that can be viewed in the Industrial' "
workplace. It implements the Ul functionality of the Aspect system.

*  Aspect Page
You use this ATL object when you build standard configuration (tabbed)
diaogs. Thisincludes standardized buttons and behavior for “Apply”,
“Cancel” and “Help”.

*  Aspect Verb
You use this ASO when you add verb items to the context menu of the
workplace. This ASO should be as “thin” as possible. You do not want to start
heavy data ASOs just to show some verbs!

« DaaASO
Thisisthe ASO that handles al data storage.

3BSE 023 960R201 67



Aspect Studio Wizards Section 6 Integration Tools

From here you start refining the ASOs with more and more detailed functionality.
Please read the Integrate' T Aspect Integrator Platform Programmer’s Guide for
details.

There arevery few limitationsto the functional levelsthat you can achieve using the
Aspect Objects AppWizard and the Integrate' T Aspect Integrator Platform
Programmer’s Guide together with the Aspect Integrator Platforms public C++
interfaces which are described through the on-line help-files.

6.4.1.2 Thin Client Support

Aspect Studio supports Thin Client development asis. However, in order to test and
execute thin client solutions, it is required that the Thin Client add-on SDK is
installed.

The support includes handling of projects created in Visual Studio 7 (.Net), and
affects most tools.

Aspect system development support is provided through two additional wizardsand
an extension of the Aspect Objects AppWizard:

*  Aspect Object Appwizard. Extended with athin client checkbox. When
checked the created aspect system is provided with web interfaces.

«  Aspect Web Pages. Supports the creation of the web page or control that isable
to present the aspect system.

«  Aspect Web Service. Supports the creation of the web service that is able to
expose the aspect systems data.

These wizards require that Visual Studio 7 (.Net) isinstalled.

68 3BSE 023 960R201



Section 6 Integration Tools Configuration Management Tools

6.4.2 Configuration Management Tools

6.4.2.1 General

Aspect Studio contains a number of tools that will help the configuration managers
and developersto do their work as effectively as possible. Please read the following
short descriptions of the respective tool and then study.

6.4.2.2 Environment set-up

Environment set-up helps your devel opers to set-up their devel opment environment
based on the products they intend to create and the Industrial T components they
intend to includein it. This saves alot of valuable time and the development can
start with a minimum of work.

Thisisthefirst step in the devel opment cycle where you use Aspect Studio.

6.4.2.3 Build manager

Build Manager provides support for your configuration managers and for your
developers. With Build Manager you can take care of version control and manage
the build of families of Microsoft Visual Studio components. You can create
baselines and specify build of components in a batch oriented way utilizing the
Visual Source Safe capabilities.

Build Manager provides support for your configuration manager(s) and for your
developers. With Build Manager your configuration managers can take care of
version control and manage the build of families of Microsoft Visual Studio
components. Baseline creation and build of componentsin a batch oriented way
while utilizing Visual Source Safe capabilities as good as possible are some of the
key features.

3BSE 023 960R201 69



Configuration Management Tools Section 6 Integration Tools

6.4.2.4 AutoBuild

Your developers and configuration managers use AutoBuild to compile and build
the application and system products and produce the merge modules for the
Microsoft installer (MSMs). AutoBuild is an add-in to Visua Studio.

The compilation and building of the resulting productsinto so called MSM
packages is done with AutoBuild which is a plug-in to Visua Studio. It utilizes the
definitions done with Build Manager and produces the input required by Product
Packager.

6.4.2.5 Product Packager

In brief you use the Product Packager to generate software distribution packages
from MSM files. The generated distribution packages contain everything that
Windows Installer require during the installation, re-installation and un-installation
of the generated products.

You can aso use Aspect Studio to combine the aspect systems you develop using
Aspect Express or Aspect Objects AppWizard with other aspect systems and A spect
Integrator Platform components into new product packages.
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Aspect System Aspect System Aspect Integrator
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Figure 6-4. Creating new Industrial T System Products using Product Packager

When the products are distributed you can take advantage of the service pack
features to package and distribute software upgrades to your customers. They in
turn can install and uninstall the software and the service packs, helped by the
Product Viewer to inspect the versions and service packs that are installed of the
respective products. Product Packager has the following main features:
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e Creation of distribution packages
Product Packager lets you generate distributions interactively or in batch.
The result will be the same, but generating in batch mode lets you generate a
product package from a script. Product Packager creates a structurethat is
complete in the sense that it is ready for installation on atarget node by using
the Microsoft Windows Installer (MSI).

— Normally, adistribution package is delivered on CD-ROM. The
distribution CD will contain a setup program that handles the installation.
After you have started the setup program, you will be guided through the
complete installation procedure. Sometimes there can be aneed to re-
install, un-install, or change a product package. The functionality required
for that is provided by the Windows Installer.

e Creation of Service Packs
Product Packager supports building of service packs. A service pack can then
be distributed via a suitable media, normally a CD-ROM, or made available
through Internet. By installing a service pack you can correct a software and
have it work the same way asif you install a complete new version of the
software.

e Creation of Extension Packs
Product Packager supports building of extension packs. Extension packs can be
distributed via suitable media, normally CD-ROM, or made available through
Internet. Extension packs are installed for the adding of software components,
such as NLS for a new language.

6.4.2.6 Product Viewer

You use Product Viewer to view which software, which service packs and which
versions that are installed.

The Product Viewer provides you with the possibility to inspect not only the
Industrial' T software you have installed, but also other vendors software installed
with Windows Installer.
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Aspect Studio Tool Files produced

Environment Set-up
Defines a Product and creates a
development environment for
Visual Studio

.ini and .env files and
Registry Information

y

Build Manager
Defines the build including VSS

tagging, what software should be
fetched from VSS for the build etc.

Registry Information
- Root files and
structures

y

AutoBuild
Is a plug-in to Visual Studio. It
performs the build according to the
product definitions and the
definitions done with Build Manager.

MSM files that contain
the resulting product
| o including .exe and
v .dll files etc.

Product Packager MSiI files that contain the
Packages the MSM files above resulting products. Can
and external products into a final » be installed by

product package. Windows Installer.

Figure 6-5. Aspect Studio Tools - Workflow
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6.5 Aspect Express

Aspect Express provides a Wizard for Aspect system creation that can be run inside
or outside Visual Basic. It increases the productivity and simplifies the integration
of new or existing ActiveX-based applicationsinto Industrial'". It isasmart tool, for
fast and simple creation of Aspect systems, that provides data persistency, creates
Aspect views and verbs and makes ActiveX properties available as OPC properties.
It can also be used to configure COM components as server aspects.

Another functionality that is very useful isthe ability to build and package the
complete Aspect system as merge modules for the Microsoft installer (MSMs),
ready to be installed on any Windows 2000 machine with Industrial' " products
installed.

Aspect Express, Aspect Automation Model and Visual Basic can be used to
implement almost any Aspect Object functionality. The public C++ interfaces of the
Aspect Integrator Platform can also be used to some extent, to further extend the
functionality.

6.5.1 Aspect Express Builder

Aspect Express provides a configuration tool - Aspect Express Builder - that
simplifies the integration of new or existing ActiveX-based applicationsinto
Industrial' T system product extensions. You run the configuration tool from Visual
Basic or as a stand-alone tool.

You can use the Aspect Express Builder to specify the following functionality
(works both for third party ActiveX components as well as for the ActiveX
components that you have developed yourself):

«  Aspect data storage - functionality to store the Aspect propertiesin the Aspect
directory (persistency).

e Agpect Views - functionality to visualize Aspect GUIs.
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«  Aspect Verbs - functionality to provide Aspect and Object Verbs, see the
examplein Figure 6-6.

MakeAdctiveX attributes available as OPC properties - any OPC client can read
or write to the public attributes using the OPC standard.

e Server Aspect component - if one of the Application components needs to
execute continuously.

B Aspect Express Wizard - |EI|_2
p |II _.::; "I:) Z) r""'ll'J" IV wiould you like to activate this funtionallity?
Fan To= T ¥ 4 =4 ©F
e N __:, Azpect and Object Verbs
cXpress
YerbM ame |io | wisibiity | Privilege | Ernat
[ 00F Properties 1 Both wiews | Urnrestricted  Enak
[ 161... | Both Wiews | Unrestiicted | Enabl
AL Ik ER
FLairw « | N

Figure 6-6. New Component Wizard - Aspect Verbs Configuration

Each of the above functions can be individually selected. Furthermore, if your
application consists of several COM components, each one of them can have its

individual set-up.
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Aspect systems created with Aspect Express are installed as system extensions.

Thefollowing functionality is provided by Aspect Integrator Platform aslong asthe
data storage is done in the Aspect Directory (see Integration levels, on page 39 for
more information):

e Support for copy and paste.
e Support for import and export.

Use Visual Basic and the ready made examples for Aspect Express to add the
following functionality to the aspect system:

e On-line help on the aspect system (NL S support is provided)
» Application logsfor error tracing
e System messages for information to the end users (NL S support is provided)

You can aso combine Aspect Express usage with the usage of Visual Basic
programming either utilizing the Aspect Automation Model or the core IAfw
interfaces (many can be used from VB).
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6.5.2 Aspect Express Packager

When you have finished developing your aspect system, you can use A spect
Express Packager tool to build an installation. You can then install the aspect system
on any Industrial' T product and it can be executed without having Aspect Express
installed.

Aspect Express Packager can also produce install components that can be combined
with Aspect Object AppWizard solutions implemented in C++. The combined
package is produced by using Product Packager in Aspect Studio.

EE aspect Express Packager - New product =10] x|
Fie Edt Wew Help
[ [=2 ™
W) Mew product Product Description File
[R] Aeactte File

& Piogram generates genesic Product Descrplion fike
m License File

" Specily path to Product Diescriphion File

(20010212 10:37

Figure 6-7. Using the Aspect Express Packager
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