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Preface

This book is about ActiveX Data Objects (ADO), including Version 2.6, the latest release of
ADO from Microsoft at the time of publication. In this Preface, I will first briefly introduce ADO
and explain how the book is organized.

Introduction and Organization

This book is organized into three parts, as described in the following sections.

Part I: Learning ADO

ADO is Microsoft's advanced universal data-access solution, consisting of an object model-based
wrapper around OLE DB, which is a technology that allows data-access functionality to different
types of data sources. This allows companies such as Oracle, Microsoft, and Sybase to develop
what are called "data providers," to do just that -- provide data to the OLE DB technology. OLE
DB technology can work with all kinds of data sources, including relational databases such as
SQL Server or an email system such as Exchange. OLE DB and ADO can even deal with plain
text files and Excel spreadsheets. Chapter 1, and Chapter 2, provide more information on ADO,
related technologies, and the structure of key ADO components.

ADO adds a common programming interface to OLE DB, thus allowing developers to use
existing skills with multiple languages. ADO can be used with virtually any development
language that supports COM, such as Visual Basic, Visual C++, J++, JScript, and VBScript.
Developing with ADO in each of these languages is discussed in Chapter 3. ADO was designed
to encourage DAO and RDO developers to migrate to this new technology, without the burden of
the many different objects of DAO and RDO.

ADO is a lightweight, disconnected object model, which means that it has few objects, as
compared to DAO or RDO, and that the objects do not necessarily rely on each other. For
instance, one of the most common objects of ADO is the Connection object (Chapter 4). This
object establishes a physical connection with a data source. But you don't need it: the other
objects of ADO, such as the Command object, which issues textual commands to the data source,
and the Recordset object (Chapter 5), which is used to store a result set, can create their
Connection objects internally if they need to. Of course they use some default options, and hence
the advantage of creating your own Connection -- more power and control over your data access.

The Fields Collection object represents, unsurprisingly, a collection of fields contained in every
Recordset object. Chapter 6, explains the Fields Collection object, as well as the Field objects.

Another example of ADO disconnected object model is the Command object, covered in
Chapter 7. The Command object issues commands such as SQL statements. You can actually
issue statements through the Connection object if you don't mind using the default values. In this
case the Connection object creates its own Command object internally to get the job done.

Asynchronous operations are a very big selling feature with a data-access technology -- and ADO

definitely does not fall short in this category. With the ability to fire events when asynchronous
operations are executing and when they complete, ADO offers much greater control of your data
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access than did previous data-access technologies such as DAO. In addition to asynchronous
operations, events can be fired for transactions, connecting and disconnecting to a data source, as
well as moving around a recordset and changing values within it. Events are covered in Chapter
8.

One of the unique features of ADO is its ability to use the Data Shaping data provider, which
allows you to write code that can store hierarchical data within a single Recordset object. It
allows you to shape result sets into parent-child relationships, where a single field value can
contain an entire child recordset. Data shaping is covered in Chapter 9.

A newer functionality in ADO is the ability to connect to web resources with not only the
Recordset object, which stores result sets, but with the Record object, which stores individual
rows, and the Stream object, which represents the actual content of a resource, such as a file or a
directory. Chapter 10, explains these topics.

Remote Data Services (RDS) extends ADO functionality to three-tier web applications. Chapter
11, provides an overview of RDS.

Chapter 12, offers a glimpse into the next generation of ADO and related technologies, in the
form of ADO.NET and the .NET Framework and how they will interact with today's ADO
projects.

Part I1: Reference Section

Part II consists of Chapter 13. For this chapter, | have compiled an exhaustive list of every
object, method, property, event, and enumeration in an easy-to-use alphabetical reference. See

also Appendix E.

Part III: Appendixes

Appendix A, provides just that -- an introduction to using SQL with the Microsoft Jet Engine
SQL language, including record selection, data manipulation, and database modification.

In Appendix B, I explain the Properties collection, which exists within and provides information
about ADO objects. ADO is a flexible framework that exposes the functionality of the data
provider. Nothing guarantees what functionality a data provider will actually provide your
application, but ADO does dictate the interface used for supported functionality. ADO has what it
calls "dynamic properties," which can be used to understand the functionality supported by the
data provider and to set data provider specific properties that aren't part of the ADO framework.
This flexibility that ADO offers contributes to its longevity.

Appendix C, lists trappable errors and data-provider errors, as well as methods for handling them.

Appendix D, explains the ADO Data Control Property Pages and how to create connection
strings with the Data Control property, including an example application.

The companion to the Chapter 13 reference is Appendix E, which alphabetically lists
enumerations used by ADO objects and collections.

About the Book
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This book covers ActiveX Data Objects up to Version 2.6. It covers every class, method, property, and
enumeration included with this release. This book has three sections; the first is a tutorial that explains how
each of these components work, with examples in Visual Basic along the way. The second part of this book
is a practical reference guide that allows you to easily look up any component to see every piece of detailed
information available for it. The third part of this book contains several appendixes providing related
information, as well as reference tables.

Although this book includes small sections on Remote Data Objects (RDO), ADO.NET (from

Microsoft's .NET Framework), and SQL, it by no means attempts to cover these subjects to any degree of
completeness.

Audience

While this book is intended for any person interested in learning about ADO, it is targeted more
specifically to the experienced Visual Basic developer who understands the basic principles
behind data access and manipulation. This book provides many introductions to secondary topics,
including SQL (Appendix A), RDS (Chapter 11), and others, in order to help the less-
experienced reader understand all facets of ADO in context.

This book assumes that you know how to develop in Visual Basic -- or you at least understand how to read
it. Knowledge of one of Microsoft's early database technologies (DAO or RDO) is helpful, but not
necessary.

Conventions Used in This Book

I use the following font conventions in this book:

Italic is used for:

New terms where they are defined

Internet addresses, such as domain names and URLs

Pathnames, filenames, and program names

Constant width is used for:

Code examples for Visual Basic, C++, Java, and other languages

Specific names and keywords in Visual Basic programs, including method names, property
names, variable names, enumeration names, constants, and class names

Constant width italic is occasionally used for placeholder items in code, replaceable by a
specific item in your code.

Comments and Questions

I have tested and verified the information in this book to the best of my ability, but you may find that
features have changed (or even that I have made mistakes!). Please let me know about any errors you find,
as well as your suggestions for future editions, by writing to:

O'Reilly & Associates, Inc.
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101 Morris Street

Sebastopol, CA 95472

(800) 998-9938 (in the United States or Canada)
(707) 829-0515 (international/local)

(707) 829-0104 (fax)

There is a web page for this book, which lists errata, any plans for future editions, or any additional
information. You can access this page at:

http://www.oreilly.com/catalog/ado/

To comment or ask technical questions about this book, send email to:

bookquestions@oreilly.com

For more information about books, conferences, software, Resource Centers, and the O'Reilly Network, see
the O'Reilly web site at:

http://www.oreilly.com
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Chapter 1. Introduction to ADO

In today's computing environments, data exists in many formats, ranging from Access
and SQL Server databases to Word documents, email messages, and many others. ADO,
or ActiveX Data Objects, data-access technology simplifies use of data from multiple
sources, thus freeing developers from learning data, vendor-specific API calls, and any
other coding minutiae for each data format involved. With ADO, almost any data source
becomes accessible in a consistent way for developers creating standalone applications,
client/server applications, or ASP pages.

In this chapter, I define ADO in the historic and current context of Microsoft's overall
data-access strategy and related technologies.

1.1 ADO in Context: Universal Data Access

Microsoft's philosophy behind ADO and a series of related technologies is Universal
Data Access (UDA). UDA isn't a tangible product or technology, but rather a strategy for
attacking the problem of data access, whose goal is efficient and powerful data access,
regardless of data source or development language. Moreover, this universal access is
meant to eliminate the need to convert existing data from one proprietary format to
another.

With this lofty goal in view, Microsoft developed a series of technologies, collectively
known as Microsoft Data Access Components ( MDAC), that allow developers to
implement UDA. MDAC consists of the following four key pieces:

ODBC (Open Database Connectivity)

OLE DB (Object Linking and Embedding Databases)
ADO (ActiveX Data Objects)

RDS (Remote Data Service)

These components implement the UDA vision both individually and as a whole. To best
understand ADO in context, you should have a basic understanding of each MDAC
technology and its relationship to ADO.

1.1.1 ODBC

Open Database Connectivity, or ODBC, provides access to relational databases through a
standard API, addressing the problem of native application -- and platform-specific APIs
and their lack of cross-application compatibility. ODBC's industry-standard architecture
offers an interface to any Database Management System (DBMS), such as SQL Server or
Oracle, that uses the standard ODBC API. The main drawbacks of ODBC are the amount
of work required to develop with it and its restriction to SQL-based data sources.
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Two COM components (Component Object Model -- see "ADO and COM: Language
Independence" later in this chapter) designed to help with ODBC complications are DAO
and RDO, described briefly in later sections in this chapter.

1.1.1.1 Jet/DAO

With the release of Microsoft Access 1.1 in 1993, Microsoft introduced the Jet Database
Engine, which worked with Access databases (Microsoft Access Databases, or MDB
files), ODBC-supported data sources, and Indexed Sequential Access Method databases
(ISAM, which includes Excel, dBase, and a few other databases).

Data Access Objects (DAO) was introduced as a means of interacting with Jet. DAO,
through COM, provided an object-oriented interface to Jet and Microsoft Access.

Jet and DAO were successful in their flexibility but added layers to the ODBC API and
were therefore more efficient for some databases (Access/MDB and ISAM) than others,
including Relational Database Management Systems (RDBMS). DAO is still widely used
today, but it is most appropriate for single-user, low-traffic database applications. The
problem with DAO, as many soon began to see, was that it was so full-featured that it
brought with it a profusion of objects. Figure 1-1 shows the DAO object model.

Figure 1-1. The DAO object model
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As you will see later in this chapter and in other chapters, ADO was designed to address
this and other problems with DAO.

1.1.1.2 RDO

Microsoft's response to the developer's need for easier access to ODBC data sources
came, in 1995, in the form of Remote Data Objects, or RDO. RDO provided more direct,
and therefore faster, access to the ODBC API, as well as support for RDBMS sources.
With RDO, the emphasis moved from data-access methods designed for ISAM databases
toward techniques to provide for stored procedures and the results that they returned.
RDO lacked some of the power that DAO offered with Jet (for instance, RDO is not
designed to access ISAM sources and does not allow the creation of new databases), but
it offered more power for newer, more robust enterprise systems.
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The problem with RDO is that it is very different from the DAO architecture, which means two
things. First, developers had to learn a new interface, and second, converting an existing DAO
application to RDO involved a lot of additional development, because almost every piece of RDO
differed from DAO, as you can see by comparing Figure 1-1 and Figure 1-2 (the RDO object
model). With the introduction of RDO, developers chose between DAO and RDO instead of
moving directly to RDO and abandoning DAO.

Figure 1-2. The RDO object model

rdoConnecian
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1.1.1.3 ODBCDirect

ODBCDirect was provided as part of a later release of DAO; to save time, it allows
developers to work directly with Access sources without using Jet as the go-between. It is
similar to DAQO's object model but includes RDO's direct access to remote data sources.

1.1.2 OLE DB

ODBC provides access only to relational databases. Its successor, Object Linking and
Embedding Databases (OLE DB), includes all other data sources. OLE DB is the
foundation upon which ADO relies.

OLE DB provides the following features:

Access to data regardless of its format or location (via COM -- see "ADO and COM: Language
Independence" later in this chapter)
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Full access to ODBC data sources and ODBC drivers
A specification that Microsoft wants to act as a standard throughout the industry

OLE DB comprises four types of components; Figure 1-3 shows their relationships, which are
described here:

Data consumer

Any application or tool that accesses data from a data source. While the API calls that are
available to access the data in your database are considered data providers, the application that
uses that data itself is a data consumer, since it requests the data from the data provider.

Data service provider

The engine that makes OLE DB work; the resource necessary for a data provider to be able to
provide data. A data service provider is a modular or add-on component that allows an
application to deliver data through OLE DB. Data service providers are usually provided by the
vendor for major products such as Oracle, DB2, and Informix. Microsoft promotes the creation of
data service providers by either the manufacturer of the data provider or a third-party company.

Business component

A go-between for a data provider and a data consumer. In today's development environment, it is
becoming more and more important not to develop in such a way that every object in your
application manipulates your data. With a business component that you call to access your data,

which in turn calls your database access component (ADO, RDO, ODBC, OLE DB, or ADO),
then you need only modify the code in that business component.

Data provider

A component (application or database engine, for example) that delivers data from a data source
(such as a database, spreadsheet, or email message) in a consistent manner.

Figure 1-3. OLE DB component relationships

Dota Consumer ;
; ] Your i
| Application !
i | Business Component

Data Service Provider .
! I Data Source
; Application :
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________________________________

ODBC, as we have just seen, is an excellent technology for accessing SQL-based data.
OLE DB incorporates this proven technology with a particular component that allows
OLE DB consumers to communicate directly with ODBC providers. In other words, use
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OLE DB to access SQL-based data, and you gain the advantage of being able to access
both relational and other forms of data with the same code.

As they have done with ODBC, Microsoft is actively encouraging software vendors and
tool developers to support the OLE DB standard within their applications and tools.
Widespread standardization is an advantage for developers; with OLE DB, we can ensure
that our applications become more robust and more powerful as they span the enterprise.

Keep in mind that OLE DB was designed for software vendors who develop data-based
applications to expose that data to you, an end-user developer, through a consistent
interface. OLE DB is fast, efficient, and powerful. It has everything a developer looks for
in a data-access technology. It offers access to any data source known to man (or to
Windows, for that matter), and it provides access to these data sources with a consistent
interface, regardless of data source. The problem with OLE DB is that, like ODBC, it is
inaccessible to Visual Basic and other developers, because it is based on a C-style APIL
Visual Basic developers, in particular, needed more.

1.1.3 ADO

Enter ActiveX Data Objects (ADO). ADO, an application-level interface to OLE DB, is
the latest, greatest piece of Microsoft's UDA strategy. It combines the best features of its
predecessors, DAO and RDO, and adds OLE DB accessibility for VBA programmers.
ADO provides a consistent, language-independent means to access data from almost any
source, including text-based or other legacy data in relational and nonrelational formats.
(You can now see why I needed to explain some of the alphabet soup before getting to
ADO itself.)

ADO comprises a collection of object libraries in a new, modular object model: in this
new model, many objects can exist independently of the others, as you will see in later
chapters of this book. The ADO object model is more flexible than the DAO object
model, but it's similar, so programmers familiar with DAO will feel at home with ADO.
ADO is a smaller version of DAO, generalized to allow easy access to any data source,
not just Jet databases or ODBC data sources. The ADO object model simplifies data
access more than DAO or RDO did by using fewer objects. See Figure 1-1 and also
Chapter 2, for more information.

Used with OLE DB, ADO provides fast, simple access to almost any data source. It
allows developers to use a single, consistent interface to new and legacy databases and
other data sources of all formats, when creating desktop -- or web-based -- applications.

ADO can also use the OLE DB provider for ODBC. Instead of removing the already
proven and tested code for ODBC drivers, ADO allows you to use ODBC through the
same interface you would for OLE DB. This may be an option when you have code you
are migrating from RDO, which already uses ODBC.

ADO breaks the common characteristics of all data sources into easy-to-use components
(which we will look at in Chapter 2). Consistency and language-independence are
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provided, so that developers can worry more about the content and quality of applications,
rather than about the techniques used in delivering data or the type of data being used.

What does language-independent development mean? It is quite simple -- one technology,
one development interface. You will use the same object, method, and property names
with ADO, regardless of the development language that you are using. The difference is
almost unnoticeable. Under the covers, ADO, through COM (Component Object Model),
worries about the particular language you are developing with, whether it is Visual Basic,
Visual C++, or Java. Even scripting languages, such as VBScript and JavaScript in
HTML pages are supported. We will look more closely into programming for these
different languages in Chapter 3.

With this feature, you might expect that a lot of specific functionality of data sources
would be lost. On the contrary, ADO allows the developer to access any data source-
specific commands, methods, properties, and utilities that the vendor has made available
through OLE DB. And yes, ADO does this in a well-structured, consistent way. Can you
possibly ask for more?

As we will see in chapters to come, an application can be designed to access a simple
database, such as Access, and with a little bit of additional code, it can later access more
intricate databases, such as SQL Server databases, Word documents, or email files. The
only real coding necessary involves altering the connection string used in ADO to read
the new data source. This powerful technology will help us move into the future as
applications begin to grow across enterprises.

1.1.4 RDS

The final piece of data-access technology in this list of the MDAC components is Remote
Data Services (RDS). RDS, based on existing Active Data Connector (ADC) technology
integrated into ADO, transports ADO objects via proxy between server and client, thus
allowing developers to create web-based applications that can access data on the server in
new ways. Some of the advantages of RDS are:

Client-side caching of data results
Ability to update data from the client
Support for data-aware ActiveX components and controls

Client-side caching is something that we will all grow to love. With it, clients (end-users)
are able to view data from the server without making numerous round trips. For instance,
when you are using a search engine on the Internet, such as Yahoo!, you receive a list of
links that relate to your search, usually in groups of tens. If you want to see the next ten
sites from the resulting search, your browser must make another request to the server.
With client-side caching, all of the data is sent to the client, so that the client can browse
this data without incurring time delays that are associated with additional requests. This
feature reduces local-area network and Internet traffic and allows the end-user to move
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freely through data without unnecessary pauses and to perform operations on that data,
such as sorting and filtering.

With RDS, web pages can now offer the client the ability to interact with and alter data.
This data can be sent back to the server after manipulation. At the server, the data can be
verified and then returned to the data source. With this technology, your client/server
applications can span the Internet (or your intranet). Clients can now invoke server-side
automation objects through HTML, meaning that particular business rules (chosen by the
developer) can be accessed via the client.

RDS enables three-tier client/server applications, with the model shown in Figure 1-4.

Figure 1-4. The three-tier client/server web-based application model

: Aetive server Business

E Browser page component |
 Towm] S
5 duta coche e Internet &
; Ve infarmation Dotosource |
: b server i
- AciveX R LGSR .
: Client HTML dac $ 5
; Business Business '
Updates 1 ule component
; Remote data : .
: service 3 5

With automation objects, your application can become an auto-downloaded application.
For businesses with a large number of client-side users, you can create, maintain, and
update your application on the server alone. When clients run your application, they can
use an ActiveX-aware browser (Internet Explorer) to access the application. With auto-
download features built into the browser, the client receives an updated version of the
application.

RDS also supports data-aware ActiveX controls that can be placed within an HTML page
on a client. For instance, if you want to allow the client to view a list of documents that
you have stored in your data source on the server, you could link RDS to an ActiveX list
box control that is placed in the HTML page and downloaded to the client. The control
interacts automatically with RDS, without any additional programming, to download all
of the document names.
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See Chapter 11, for a more detailed introduction to RDS.
1.1.5 Putting It All Together

With the addition of RDS to its MDAC family of components, Microsoft has integrated
several useful existing technologies into the universal data-access strategy: IE data-access
technology for data-bound web pages, remote data capability through RDS, and ASP/IIS-
related technologies for better access to data services via the Internet. The result allows
applications to work with data offline to reduce network traffic, update data on remote
clients, and gather data asynchronously for faster response time.

Figure 1-5 shows the relationships and dependencies of the MDAC components.

Figure 1-5. MDAC architecture
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As you can see from Figure 1-5, your application can use a number of different
Microsoft-supplied technologies to access SQL -- as well as non-SQL and legacy -- data,
such as that residing on a mainframe.

Until ADO, we had four choices: DAO, RDO, ODBC, and OLE DB. DAO served its
purpose well: it used the power of the underlying ( Jet) database engine to access
Microsoft and other ISAM data sources. With RDO, things were even better with its
easy-to-use interface to ODBC and ability to access almost any SQL data source.
Accessing ODBC directly was always a possibility, but it was questionable whether the
overwhelming amount of work was worth the extra speed gained in the process. Finally,
OLE DB offered everything under the sun. It offered access to ISAM, SQL, non-SQL,
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and legacy data. However wonderful OLE DB was, it is considered the most difficult
interface with which to develop to access data sources. This is where ADO comes into
play. ADO reports directly to OLE DB and no one else, meaning that it provides an
interface to the whole complicated mess, about which we need to know little or nothing.

ADO provides a consistent development interface to the wonders of OLE DB, and it does
so while being language-independent.

1.2 ADO and COM: Language Independence

Microsoft's Component Object Model, better known as COM, is a mature technology that
offers universal access to components, regardless of the language in which they were
programmed. This is the backbone that allows ADO, through OLE DB, to be so versatile.
To understand how COM allows ADO to be language-independent, you must first
understand what COM is and what it achieves.

1.2.1 COM

COM is technology specification for writing software components that interact through a
standard interface. The COM specification is strictly a binary specification. This
guarantees that the language in which a COM object is developed has absolutely no
importance once the object is compiled, as long as its adheres to the binary specification.

The COM specification sets rules for creating and managing component objects. This
specification guarantees that all COM objects are compatible and that they expose a
minimal set of interfaces. These interfaces allow COM objects to communicate with each
other whether they are on the same machine or supported by networks. Since the COM
specification relies on binary compatibility, COM works across heterogeneous networks.
In other words, COM objects can run on any machine, even without the Windows
operating system.

A particular type of COM implementation is OLE Automation, or simply Automation.
Automation is a standard way for COM objects to expose their functionality to software
products, development languages, and even scripting languages. The use of Automation
allows applications to actually manipulate other applications through the exposed features
and functionality of the latter's COM objects. Automation allows two applications to
communicate with each other.

An example of this type of manipulation is a Visual Basic add-in. Visual Basic exposes
an object model through the COM technology to any other component that wishes to
interact with it. You can create an add-in for Visual Basic that works seamlessly with the
product, through the use of Visual Basic's exposed features. As a matter of fact, many of
Microsoft's products expose their features through COM, including the Microsoft Office
family of products. Microsoft Word, for example, exposes its functionality through COM
and allows itself to be manipulated through scripting with VBA (Visual Basic for
Applications).
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When a COM object is exposed through OLE Automation, that object is then called an
ActiveX object or an ActiveX server. The application or tool that manipulates the ActiveX
object is called an ActiveX client.

1.2.2 ADO and COM

As a COM technology, ADO has the ability to communicate with any data source that
provides an OLE DB interface. ADO and OLE DB share the same backbone -- COM.
Figure 1-6 shows COM at work with ADO and OLE DB. When ADO communicates
with a data provider at the simplest level, two COM objects are exchanging information,
regardless of the connection between them.

Figure 1-6. ADO and COM
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Also, COM has the ability to send events or notifications to other COM objects. This
capability is used in ADO, as we will see later on when we execute queries. We have the
ability, through ADO, OLE DB, and finally COM, to send a request for a selection of
records through SQL and then to be notified when it has completed processing.

What is even better is that COM has been around for a long time, has gained the respect
of application and tools developers, has a proven track record, and is supported by
Microsoft. COM's architecture does not change between programming languages or
operating systems; thus, neither does ADO.

COM objects are easily distributed. They have the ability to communicate across
machines and enterprises. This advantage is embraced with ADO through RDS, or
Remote Data Service, which I will be talking about in Chapter 11.

As you can see from this very limited introduction to COM, ADO stands upon OLE DB,
which relies heavily on COM to communicate with other COM objects. This can do
nothing but benefit us as developers, because it enables communication with objects that
aren't necessarily written in the same language.™
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) For more information, see Inside COM by Dale Rogerson (Microsoft Press, 1997).

1.3 When to Use ADO

ADO is language-independent, as discussed earlier. This means that no matter which
language you are developing with -- Visual Basic, VBScript, Visual Basic for
Applications (VBA), Visual C++, Visual J++, or JavaScript -- the development interface
is identical. This allows developers to become familiar with the technology itself, instead
of worrying about learning a half-dozen different programming syntaxes for that
technology. I suggest that you use ADO whenever your application fits into any or all of
the following categories:

Your application accesses or may later need to access more than one data source.

Your application accesses or may later need to access data sources other than ISAM or ODBC
databases.

Your application spans or may later span a heterogeneous network.
Your application uses or may later use multiple languages.

If your application needs to access more than one type of data source, then you should
consider integrating ADO technology into your application. For instance, if you were
designing an application that had to search Word documents, email messages, and a SQL
Server database for keywords and then to show related information based on that query,
ADO is the best choice. With ADO, you can create a component to search all three of
these data sources using identical code, saving you time in development, as well as in
maintenance and upkeep. This choice also provides the option of adding a fourth data
source to your application at some later time with little or no additional overhead in
development.

If your application may access data sources other than conventional ISAM or ODBC
databases, you should use ADO. With ADO, you can search through an Excel worksheet
just as if you were searching through email messages. If you use some other technology
besides ADO, you must not only code two different components, one for each data source,
but you also need to learn that other technology. In this case, you would have to research
MAPI API calls, as well as Word document file structures. And then what happens when
Word comes out with a new version? Or what about when more APIs are added to MAPI?
You could easily ignore these until your application becomes so outdated that it renders
itself useless. With ADO, you simply use the data service providers supplied by
Microsoft for both Excel and Word so that the ability to access and manipulate these data
sources are exposed identically through ADO.

If your application has or may spread across a heterogeneous network, such as the
Internet or your corporate intranet, you should use ADO. For instance, consider an
application that is deployed from your company's server to each employee. This
application might access data stored on a mainframe containing legacy data. From this
point, ADO serves as a driver to access data on this mainframe platform. This alone
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would save you valuable time and effort, because in order to access the mainframe data
source by some other means, you would have to write custom drivers, or even worse,
spend a fortune on a third-party tool that might not do everything that you want. Even the
client side would benefit from ADO. Suppose you have employees that don't have a
Windows machine in front of them, but who need access to the same data that someone
running Windows has. Other employees might use a Sun workstation, for instance. As
long as they use a browser that supports ActiveX technology, such as Internet Explorer, it
is as if they are running the same application. In addition, if your application is prone to
updates or fixes, by deploying it over the network using Internet Information Server (IIS)
along with Active Server Pages (ASP), you can automatically (and transparently) update
the client's version of the application each time it changes.

If your application uses multiple languages, especially if they are in the same tier of an n-
tier client/server architecture, then ADO is the best choice. If you are the only developer
of an application, or even if there are a handful of developers, then by sticking to a
language-independent data-access technique, you eliminate the need to know multiple
implementations of the same technology. For instance, if your application has business-
rule components that update the data source, query the data source, or delete from the
data source, it is very likely in today's development environments, that each component
could be written in a completely different language. By fully understanding ADO, you
can make the best use of the same technology in each of these languages.

On the other hand, there are a few cases in which you shouldn't use ADO. If your
application falls into any of the following categories, an alternative method of data access
might be preferable:

Your application is already too far along to redesign and currently does not support business
components for data access.

Your application needs to read in only text data from a flat file, which cannot be broken down
into logical rowsets.

Your application saves data in your own format, and you do not wish to offer others access to
your data through OLE DB.

If your application is already under development, it's probably too far along to turn back
now. If it does not support business components for data access, you might not have a
choice in converting to ADO. If the data-access technology, whether DAO, RDO, or
something else, has not been placed within designed business components to handle the
data access, you would most likely spend more time rewriting your application to support
ADO than is justified.

By using business components in your applications, you can alter a few areas of code to
achieve a widespread result. In this case, if your application had a component to read
from your data source and a component to write to your data source, your application
would call the business components rather than calling DAO, RDO, or even ADO
directly. When a new technology such as ADO comes along, you simply change the two

IT-SC book 25



components, as opposed to changing every location in your application that now calls the
components.

If your application will read in only text data from a flat file, which cannot be broken into
logical rowsets of data, you may be better off using the Visual Basic open statement, or
the file-access statement equivalent for the language you are developing in. For instance,
if your application displays a readme text file in a registration screen, can you imagine
opening up a database and using the rowset methodology on streamed text? You should
use the open statement, if you're using Visual Basic, to read in the readme text file
yourself. ADO is overkill in a situation like this.

If your application is going to save state information or other data and will not allow
others to view this data through OLE DB or any other conventional database technology
(DAO, RDO, ODBC API, or ADO), you may not want ADO. To ensure the security of
your data, it would be wise for you to write your own functions for storing and retrieving
information from an encrypted binary file. This binary file would have a structure that
only you, as the developer, would be aware of, as opposed to the structure of an OLE
DB-enabled file, which can be read at runtime. Of course, even though nobody knows the
structure of your binary file, people are smart -- they could figure it out. To ensure that
people can't see the data, you must encrypt it. For instance, you might want to write an
application that does your taxes for you (and pretend that nobody else ever wrote a
program like this before, so that we have a reason to do it now). After a year of entering
financial data, the user can automatically print tax reports and forms that can be sent the
government. The data that is entered all year long obviously has to be saved somewhere,
but the question is where. My suggestion in this case would be to create a binary file in
your own data structure, hiding that structure from the outside world. This file will hold
personal financial information that you really don't want other people to have access to.
With ADO, you would be exposing it to the world, whether you wanted to or not.

1.4 Summary

This chapter introduced ActiveX Data Objects, along with the closely related evolution of
Microsoft data-access technologies. You also learned when to use ADO, the newest of
these technologies. Following is a list of some key items, pointed out in this chapter:

ADO offers access to virtually any data source on any platform by being a data consumer of OLE
DB. OLE DB is an industry standard promoted by Microsoft for exposing data, regardless of its
source or format, in a uniform way. With the power of OLE DB, used via ADO, you gain access
to any data source that provides an OLE DB interface.

ADO offers ease of use when writing data access applications. Since ADO was created with a
similar design to DAO (Data Access Objects), developers are familiar with the object architecture.
And since the development interface is consistent, you can develop for any OLE DB data source
with ADO using the same syntax.

ADO offers language-independence and thus offers developers a choice of languages. With any
language, including Visual Basic, VBScript, VBA, Visual C++, Java, and JavaScript, the
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development interface remains the same, which allows developers to focus on the ADO
technology, not the implementation.

Throughout the rest of this book, you will learn how to use ADO with any development
language. You will learn every object, collection, property, and method of ADO and how
you can use each of them to access the power of OLE DB in your applications.
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Chapter 2. The ADO Architecture

In this chapter, we take a look at the ADO architecture; in the first section, "An Overview
of the ADO Architecture," I describe how all of the pieces of ADO fit together to perform
all of the functions that are necessary when accessing data sources. The remainder of the
chapter is dedicated to the introduction and brief description of each of the key
components of the ADO architecture.

2.1 An Overview of the ADO Architecture

ADO is built upon layer after layer of solid, proven technologies that allow applications
to communicate with data, regardless of where it resides or how it is structured, using any
language or scripting language. How can one technology offer techniques to access both
relational databases and nonrelational sources such as email?

ADO is the lowest common denominator when it comes to data access. It makes no
assumptions when it comes to its data sources. Because ADO cannot assume that the data
source being accessed is even a database, it must use objects, methods, and properties
that are relevant to all data sources.

With ADO, the data provider (as described in the previous chapter, the connection
between the data consumer, or application), not the data consumer, creates the driver for
a data source. What this means is that the version of ADO does not dictate the data
sources that are available to us; rather, it dictates the functionality that is passed through
from the data provider to our software. The burden is on the data provider or vendor to
create and distribute the proper resources necessary to develop with their product. ADO
is a framework; the behavior of the OLE DB providers can vary widely. ADO does not
require that all interfaces and functionality be offered by each provider.

By designing the architecture of ADO as a simple generic interface, ADO is not tied to a
specific command type, but is capable of growing with the needs and the abilities of both
developers and data sources.

A powerful feature of ADO is its ability to offer the functionality of a particular data
source. If your data provider supports stored procedures, for example, then you can use
them. In Chapter 4, we take a look at a number of popular providers and their specific
functionality.

ADO has already proven to be a very well-thought-out interface for data access, which is
worth its weight in gold because it is so very robust and scalable, in addition to being so
easy to use.

In the second half of this chapter, I will take a closer look at how each of the major
components of the ADO architecture fit together to achieve its desired goal of a generic
data-access interface.
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ADO Versus DAO and RDO

DAO assumes that it's working with a Jet engine and an Access database. RDO
also makes an assumption -- specifically, that it is working with an ODBC data
source. With DAO, a Database object is used to connect to a particular database.
The type of database must be picked from a list that is stored in the version of
DAO that you are using to develop your application. If a database is not
included in the current list, you are out of luck -- you cannot access that
database with the version of DAO that you have. ADO has been designed to
work with any data source, regardless of version. As long as an OLE DB
provider driver is available, you can access that data.

The problem with DAO is that it is too tightly bound to the Microsoft Jet engine.
The problem with RDO is that it is too tightly bound to the ODBC API. In
contrast, ADO 1is fitted loosely around the concept of data access and the
assumption that all data can be visualized as collections of fields that constitute
records. ADO's approach to data-access interfaces allows it to remain up to date
with new types of data structures and data-access techniques. If a new type of]
data query is later invented, as long as a particular OLE DB data provider
supports it, ADO can take advantage of it through the use of a Command object.

To summarize, ADO has a smaller object model than DAO because it has been
generalized to allow easy access to any data source, not just Jet databases or
ODBC data sources. Its architecture is very similar to that of DAO, but it
simplifies data access more than DAO or RDO did by using fewer objects.
Because the same interface can be used to access any type of data source, ADO
is easier to use.

2.2 ADO Components

ActiveX Data Objects consists of a generic-style data-access structure that allows you to
access any data source, regardless of its structure, with the same programming interface.
The individual objects within the ADO object model are used to provide all of the data-
storage, manipulation, and retrieval commands needed when writing a data-based

application. ADO includes the following objects and collections:
The Connection object

The Command object

The Parameters collection and the Parameter object

The Recordset object

The Fields collection and the Field object
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The Record and Stream objects
The Properties collection and the Property object
The Errors collection and the Error object

In the next sections, I take a closer look at these objects and collections.
2.2.1 The Connection Object

The Connection object is the gateway for all data communications through ActiveX Data
Objects. Figure 2-1 illustrates the Connection object's object model.

Figure 2-1. The Connection object's object model

In order to access data from any source, a connection for that source must first be
established. ADO uses the Connection object to accomplish this. The Connection object
uses information that you provide to establish a unique connection to a particular OLE
DB data source. The standard information that a Connection object accepts includes
filenames, data-provider names, usernames, and passwords. If your particular data
provider needs additional information, this information can be passed from the
Connection object directly to your data provider. By allowing this form of pass-through
of connection specifications, ADO does not make any assumptions or restrict itself to one
type of data source. All of the functionality of the chosen data provider is made available
through the use of the Connection object.

A Connection object is used to accomplish the following tasks:
Select a data source and data provider

Open and close a connection on a selected data source

Manage transactions on a data source

Execute queries on a data source

Connection objects can be created explicitly and used later with the Command and
Recordset objects, or the Connection object can be created by the Command and
Recordset objects implicitly, behind the scenes.

In addition, the Connection object reports errors through an Errors collection and
provides ADO version information. The Connection object is examined in greater detail

in Chapter 4.
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2.2.2 The Command Object

The Command object is used to execute instructions -- whether for storing, manipulating,
or gathering information -- on a specific data source. Figure 2-2 shows the Command
object's object model.

Figure 2-2. The Command object's object model

Once you're connected to a data source, you naturally want to perform some operation on
it. One of your options is to use the Command object, which executes commands against
the associated data source. There are five types of commands that a Command object can
execute:

A SQL statement

Probably the most popular type of command, a SQL statement can gather information,
manipulate information, or manipulate the structure of the underlying database.

A parameterized query (a query with input and output parameters)

A parameterized query uses variables that set or return values that are part of a particular
query or SQL statement.

A stored procedure from within the current data source

A stored procedure is a query that resides within the connected data source. By
identifying the name of a stored procedure, you can execute, through the data provider, a
query that is defined outside of ADO. Stored procedures can also use parameters.

A statement to open a single table

An open table-type statement does not query data, but instead returns all of the fields in
all of the records belonging to the specified table. This is comparable to the DAO
OpenTable method.

A string command passed directly to the data provider

A string command enables the data provider to perform a specific operation that is
defined by the provider itself and outside of ADO. Such a command is commonly used,
for example, when a particular data provider offers its own version of the SQL language.
In such a situation, ADO has no idea how to process a proprietary SQL string for this
language, so you tell ADO to forward it directly to the data provider. The data provider,
in turn, can take this string and process a result that can be sent back through ADO to
your application. The OLE DB provider for Internet Publishing, for instance, allows the
passing of a URL statement to identify a data source, within the Command object.
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If the Command object is used to retrieve data, then a Recordset object containing the
requested records is created and passed back to the application.

The Command object can be associated with a currently open connection, or it can be
created independently of any existing Connection objects, in which case the Command
object creates its own Connection object but does not share it with you.

The Command object is discussed in Chapter 7.
2.2.2.1 The Parameters collection and the Parameter object

The Parameters collection belongs to the Command object. This collection stores
Parameter objects that are used to make parameterized queries or to invoke stored
procedures. Every Command object has a Parameters collection created by ADO. You
can populate the Parameters collection, or it can be refreshed to retrieve the already
defined parameters -- for the Command -- from the data source.

The Parameters collection and the Parameter object's object model is displayed in
Figure 2-3. This collection and object combination defines the characteristics of
parameters when referring to a parameterized query or defines the input and output
arguments when referring to a stored procedure.

Figure 2-3. The Parameters collection and the Parameter object's object
model
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With the Parameter object, you can set or read the name, value, and characteristics of a
given parameter. If you know this information beforehand for any stored procedure or
parameterized query, you can potentially save valuable time by creating Parameter
objects yourself that ADO would otherwise spend trying to learn this information.

The Parameters collection and the Parameter object are covered in Chapter 7.
2.2.3 The Recordset Object

A Recordset object is used to access data on a record level. Figure 2-4 illustrates the
Recordset object model.

Figure 2-4. The Recordset object model
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A Recordset object can be created by the developer to return data itself, or it can be
returned from executing a command with a Connection or Command object. This
information can be obtained from a table in the underlying data source or from a previous
SQL statement, query, or stored procedure executed through the Command object.

The Recordset object consists of a Fields collection of individual Field objects, each with
its own properties, characteristics, and values. (The Recordset object may be familiar to
you if you have worked with DAO before.)

The Recordset object works well with all types of data because it relies on the ability of
all data to be broken into structured records composed of one or more fields. It is easy to
see this structure in a database, but what about a data source such as a directory? In this
case, each file in the directory may be a record. Each field of this record might be a
different attribute of that file, including its name, its size, its creation date, its last
modification date, its contents, etc. It is important to realize that all stored data can have a
structure that represents records with fields that are located within tables, just as in a
more obviously structured database.

With the Recordset object, we can move a virtual record pointer around a list of records,
searching for records, placing bookmarks, and editing specific values of designated fields.
We can also add and remove records from the recordset. We can view and edit the
properties of the fields that make up these records.

Recordset objects, like Command objects, can be created using an existing Connection,
or Recordset objects can implicitly create their own Connection object, which is not
automatically passed back to your application, unless you request it. Recordsets show you
one record at a time. With this view, you can manipulate data any way that you would
like through a Fields collection or Field object, which are discussed next. Multiple
Recordset objects can access the same data, and, as a matter of fact, Recordset objects
can even be cloned using a special method that we will look at in the Section 5.2.6 of

Chapter 5.

There are four types of cursors available in ADO. A cursor is a way of working within a
result set or records. Each provides a different view of the same data, and each has its
pros and cons. Not all providers support every type of cursor. The four types of cursors
are:

Forward-only cursor

The forward-only cursor is exactly the same as the static cursor except that you can only
move forward through the records in your recordset. Unless you specify otherwise, this is
the default view of a recordset, and it offers the best performance of all four recordset

types.
Dynamic cursor
This view of your data source allows you to see dynamically any additions, changes, or

deletions made by other users of the data source. The dynamic cursor is the most
resource-intensive type of recordset.
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Keyset cursor

This view of your data source only allows you to see modifications made to the data in
your recordset by other users. It does not show you records that have been added by other
users, and it denies you access to records that have been deleted. The keyset cursor offers
slightly better performance than the dynamic cursor.

Static cursor

The static cursor offers you a snapshot of your data through the Recordset object. The
static cursor does not show you any additions, modifications, or deletions of the records
in your recordset, regardless of what other users are doing to it. It is generally used for
data gathering and reporting in a multi-user environment. The static cursor offers
abundant speed advantages over both the keyset and dynamic cursor.

The Recordset object offers two types of data updating: immediate update mode and
batch update mode. In the immediate update mode, changes are made one record at a
time. Once you have indicated that you have finished updating a record, the information
is immediately transferred to the underlying data source and written. On the other hand,
the batch update mode allows the data provider to cache several records in memory to be
sent to the data source in a single call, where it is then written as a batch.

The Recordset Object is covered in detail in Chapter 5.
2.2.3.1 The Fields collection and the Field object

The Fields collection belongs to the Recordset object and the Record object. The Fields
collection is a group of Field objects that represent individual columns in a recordset.
Figure 2-5 shows the Fields collection and Field object's object model. Every
Recordset object and every Record object has a Fields collection that is created by ADO.

Figure 2-5. The Fields collection and the Field object's object model
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The Field object offers the developer complete access to the underlying data of a chosen
recordset. The Field object makes available its field's name, value, data size, and
attributes. With this information, we can read, alter, and verify field information within
the current record of our recordset.

Both the Fields collection and the Field object are discussed in Chapter 5.

2.2.4 The Record Object
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The Record object is one of the newest additions to the ADO object model added with
Version 2.5. It can represent either a single record within a Recordset object, or it can
represent a resource within a hierarchical data source. A Record object can be obtained
from a Recorset object (representing a single record of the complete recordset), or it can
be created as a standalone object to represent a resource such as a file or a directory.
Figure 2-6 shows the Record object's object model.

Figure 2-6. The Record object's object model
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One of the unique features of the Record object is that it can be used to navigate
hierarchical data sources such as a file directory. By using the OLE DB provider for
Internet Publishing, the Record object allows the developer to access resources within a
web server (files and directories).

The Record object allows for file and directory manipulation, such as copying, moving,
and deleting resources. In addition, the Record object can be used to access the actual
data belonging to one of these resources through the exposure of a default Stream object.

The Record object is discussed in Chapter 10.
2.2.5 The Stream Object

The Stream object was added at the same time as when the Record object was added to
ADO with Version 2.5. The Stream object is used to view and manipulate text and binary
data belonging to a resource such as a file or a buffer in memory. A Stream object can be
obtained from a Record object or it can be created as a standalone object. Figure 2-7
shows the Stream object's object model.

Figure 2-7. The Stream object's object model

An additional feature of the Stream object is its ability to be created independently of a
specified data source. In other words, the Stream object can be created in memory and
need not be tied to any predefined data. In this way, the Stream object can be used as a
utility object such as a buffer. Added functionality allows the Stream's buffer to be
persisted (saved to the datasource) to local files in any directory.

The Stream object is discussed in Chapter 10.

2.2.6 The Properties Collection and the Property Object
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The Connection, Command, and Recordset objects each have their own Properties
collection. The Properties collection consists of individual Property objects that hold
specific information about their associated objects. These collections are supplied
automatically by ADO. Figure 2-8 illustrates the Properties collection and Property
object's object model.

Figure 2-8. The Properties collection and the Property object's object model
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In order to fine-tune all of these objects -- the Connection, Command, Recordset, and
Field objects -- ADO offers the Properties collection. This collection contains individual
Property objects that allow dynamic characteristics of the data source belonging to the
current data provider to be accessed within each object. The Property objects may inform
you of special features that are unique to the data source and are not standard ADO
functionality. The Property objects may also tell you what standard ADO functions are
supported by the current data provider so that you can avoid problems when attempting
particular commands. With this ability, we can determine at runtime the capabilities of
the data source that we are trying to access. This allows our software to realize the full
potential of data-source drivers.

One of the more flexible features of ADO is that it can offer the developer data provider-
defined functions that are not part of the standard ADO specification. For instance, the
Microsoft Cursor Service for OLE DB offers dynamic properties that are used to specify
how often calculated and aggregate columns are calculated within a data-shaping query.
Instead of working with only the lowest common denominator in data-access techniques,
ADO allows your application to check for and take advantage of functions that are
specific to a particular data provider. Each data provider uses the Property objects of the
Properties collection differently, but they all use it to expose their special functionality.
Consult the documentation of the data provider you are using in your application for
more information on how to utilize the Properties collection and the Property object.

The Properties collection and Property object are covered in many chapters throughout
this book. For the Connection object, they are covered in Chapter 4. For the Command
object, they are covered in Chapter 7. And for the Recordset and Field objects, they are
covered in Chapter 5.

2.2.7 The Errors Collection and the Error Object
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The Errors collection belongs to the Connection object but services all of ADO. The
Errors collection is populated with Error objects whenever an error occurs within a single
ADO data-access operation. Figure 2-9 shows the Errors collection and the Error
object's object model.

Figure 2-9. The Errors collection and the Error object's object model
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The Errors collection contains errors and warnings that are generated both by ADO and
by the individual data provider being used. These messages allow us to scan and trap
errors that arise when we access data sources. If ADO detects the error, then ADO will
throw the error. But if the error is provider-specific, the data provider passes it back to
ADO, which will report the error to you. What is nice about ADO's error capabilities is
that they can tell you where an error was generated and which object produced the error.

An Error object is added to the Errors collection whenever an error occurs within ADO.
The Errors collection is cleared right before a method that can generate an error is called.
An Error object provides a description of the error, an error number, the name of the
object that generated the error, the capability to access Windows help files based on the
particular error, and error information from SQL data sources. An error object can also
contain a warning that does not halt the execution of your application.

The Error collection and the Error object model are discussed in detail in Chapter 7.

2.3 Summary

This chapter has explained the architecture behind the ActiveX Data Objects technology.
The following is a list of some key items pointed out in this chapter:

ADO offers a generic data-access interface that is used to communicate with a wide range of
proprietary data sources and providers.

With ADO, the burden of creating efficient data access is placed upon the individual data
provider, not the data-access technology.

The ADO architecture is comprised of nine major components. These components include the
Connection object, the Command object, the Parameters collection and the Parameter object, the
Recordset object, the Fields collection and Field object, the Record object, the Stream object, the
Properties collection and the Property object, and finally, the Errors collection and the Error
object.

The rest of this book walks you through the nitty gritty of application development using
the ActiveX Data Objects technology. You will next learn how to access ADO through
various different development languages, and then we will dive into the actual
components of ADO.
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Chapter 3. Accessing ADO with Various
Languages

Because ActiveX Data Objects expose their properties by means of COM interfaces, they
can be accessed by any language that can utilize COM. In this book, we will look at
accessing ADO from Visual Basic, Visual C++, and Visual J++, since these are the most
commonly used tools for developing ADO applications on the Windows operating
system.

In addition to these three languages, there are two scripting languages that are already
well-established: VBScript and JScript. VBScript is a lightweight subset of Visual Basic
that's designed specifically for adding script to HTML documents. JScript is Microsoft's
implementation of JavaScript, designed for script development within HTML documents.

Although ADO is meant to offer the same development interface to each language from
which it is accessed, some inconsistencies arise because of differences in their syntax and
the development environments in which they are used. In this chapter, we will take a look
at each of the five languages and learn how to get started developing ADO applications in
each.

3.1 Accessing ADO with Visual Basic

Visual Basic is probably the most popular language in which to develop applications for
ADO. It is also the language used in the examples and code throughout this book. Visual
Basic is a very easy language to understand and excellent for both beginners and
advanced developers.

3.1.1 Referencing ActiveX Data Objects

To write an application in Visual Basic using ActiveX Data Objects, you must first tell
Visual Basic about them by adding ADO to the list of references that Visual Basic uses to
run an application. You may do this by selecting the Project —>References menu item so
that the References dialog box appears, as shown in Figure 3-1. In the Available
References list box, select the latest version of Microsoft ActiveX Data Objects Library
that you have installed. Now you are ready to create and use ADO objects within your
current Visual Basic application.

Figure 3-1. The References dialog box of Visual Basic
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When redistributing ADO applications, you should use the MDAC redistributable
package available for download from Microsoft's web site.

3.1.2 Creating ActiveX Data Objects

In Visual Basic, you can create new ADO objects by simply referencing the ADODB
classes of the Microsoft ActiveX Data Objects Library. The following piece of code
creates a Connection and a Recordset object in Visual Basic:

' create a reference to a Connection object
Dim con As ADODB.Connection

' create a reference to a Recordset object
Dim rst AS ADODB.Recordset

As with any other Visual Basic objects, you must instantiate them before they can be
used, as in the following examples:

' create a new instance of the Connection object
Set con = New ADODB.Connection

' create a new instance of the Recordset object
Set rst = New ADODB.Recordset

In the previous examples, the ADODB prefix to the ADO objects is used in case your
Visual Basic development environment references another object of the same class name
in a different class library. The following code illustrates how a DAO Recordset and an
ADO Recordset can be created within the same project:

' which object model is this from?
Dim rst As Recordset

' explicitly specifying the Data Access Object Model
Dim rstDAO As DAO.Recordset
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' explicitly specifying the ActiveX Data Object Model
Dim rstADO As ADODB.Recordset

If you know for a fact that no other class library listed in the References dialog box of
your current Visual Basic application has the same class names as ADO, you may
remove the ADODB prefix when declaring and instantiating object variables. However,
if you are using more than one object model with the same class definitions (as in the
previous example), not specifying the library from which the class should be derived tells
VB to instantiate the class from the library that comes first in the list of references to the
project.

In Visual Basic, it is always a good idea to remove an object from memory once it is no
longer being used. This is done by setting the object to Nothing, as follows:
' remove the objects

Set con = Nothing
Set rst = Nothing

3.1.3 Using ADO with Visual Basic: An Example

So that you can visualize how to work with ADO objects in Visual Basic, Example 3-1
uses ADO to open a connection to the Jet Biblio database and to return a recordset
containing the names of its first ten authors. Each record is then written to a list box
before both the Connection and Recordset objects are closed. Note that the example
makes use of dynamic control creation supported by Visual Basic 6.0 or later; if you have
an earlier version, simply delete the code that defines, instantiates, and sets the properties
of the list box, and place a list box named IstAuthors on the form at design time.

To begin, create a new Application EXE project, and open the Project —?References
menu so that you see the References dialog box shown in Figure 3-1. Select the latest
version of Microsoft ActiveX Data Objects that you have installed, and press the OK
button.

Now, replace the existing source code for Form1 with the code shown in Example 3-1,
and run the application. That's all there is to it. Make sure that you have a Biblio.mdb
database located at C:\Program Files\Microsoft Visual Studio\VB98, or if you have it in
another location, simply change the path in the code that points to the Access database.

Example 3-1. A Simple Visual Basic Example
Option Explicit
Private WithEvents lstAuthors As ListBox
Private Sub Form Load( )
' create new instances of the Connection and Recordset objects

Dim con As ADODB.Connection
Dim rst As ADODB.Recordset
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' instantiate the Connection and Recordset objects
Set con = New ADODB.Connection
Set rst = New ADODB.Recordset

' create two strings to define the connection and the recordset

Dim sConString As String
Dim sSQLString As String

' Create list box control
Set lstAuthors = Me.Controls.Add("vb.listbox",

"lstAuthors",
Me)

lstAuthors.Visible = True

' open the BiblioDSN data source with the Connection object
sConString = "Provider=Microsoft.Jet.OLEDB.4.0; "
& "Data Source=C:\Program Files"
& "\Microsoft Visual Studio"
& "\VB98\Biblio.mdb"
con.Open sConString
Debug.Print "Connection opened."

' create a Recordset object from a SQL string

sSQLString = "SELECT TOP 10 Author " &
"FROM Authors"

Set rst = con.Execute (sSQLString)

Debug.Print "SQL statement processed."

' retrieve all the data within the Recordset object

Debug.Print "Getting data now..."

Do Until (rst.EOF)
lstAuthors.AddItem rst ("Author") .Value
rst.MoveNext

Loop

Debug.Print "End of data."

' close and remove the Recordset object from memory

rst.Close
Set rst = Nothing

Debug.Print "Closed and removed "
& "Recordset object from memory."
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' close and remove the Connection object from memory

con.Close
Set con = Nothing

Debug.Print "Closed and removed "
& "Connection object from memory."

End Sub
Private Sub Form Resize( )
' this code is added for asthetics

lstAuthors.Top = 0
lstAuthors.Left = 0
lstAuthors.Width = Me.Width
lstAuthors.Height = Me.Height

End Sub

A lot of this information will not make much sense to you now, but it will start to as you
begin to learn how to use ActiveX Data Objects from the rest of the chapters in this book.
The important technique to notice from this example is how the ADO objects are created
in the beginning of the code example, and how the ADO objects are removed at the end
of the code example.

3.2 Accessing ADO with Visual C++

Visual C++ is a much more difficult language and environment with which to develop
applications for ActiveX Data Objects. Because it is so difficult, Microsoft is constantly
trying to provide developers with easier ways to access ADO components.

By far the easiest method (and the only method described here) is one that takes
advantage of the #import keyword. This approach offers not only the most control to the
developer, but it also allows the developer to code in a Visual Basic programming style.

3.2.1 Referencing ActiveX Data Objects

The #import keyword is used in Visual C++ applications to import information from a
type library. To make ADO.ACcessible to your C++ code, use the following #import
directive:

#import <msadol5.dll> no namespace rename ("EOF", "EOFile")

This statement assumes that the path to msadol5.dll (usually C:\Program Files\Common
Files\System\ADO) is already set within the Visual C++ environment; if not, select the
Directories tab of the Options dialog box (Tools QOptions), and add it.
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The #import statement does a couple of things. First, at compile time it creates a header
file with a .tlh extension, which stands for Type Library Header. This header file is
comprised of enumerated types and definitions for the objects contained in the type
library for msado15.dll.

Secondly, it creates a file with a .#/i (Type Library Implementation) extension that
contains the wrappers for each function in the object model defined by the msadol5.dll
type library.

Finally, the rename attribute in the statement:

rename ("EOF", "EOFile")

renames the Eor keyword from the type library and calls it EOFile so that it does not
conflict with Visual C++'s definition of the EOF property.

3.2.2 Creating ActiveX Data Objects

In order to invoke an ActiveX Data Object, we must first start OLE so that we can use
OLE DB. Remember that Chapter 2, showed that ADO was simply a wrapper around the
OLE DB technology. We do this with the following piece of code:
struct StartOLEProcess{
StartOLEProcess( ) {
::CoInitialize (NULL) ;
}
~StartOLEProcess( ) {
::CoUninitialize( );
}
} _start StartOLEProcess;

Placing this structure definition anywhere in our application forces the application to call
the start startOLEProcess constructor once it has started. This constructor simply
calls Colnitialize to initialize OLE. Once our application is complete, the destructor of
_start_StartOLEProcess Will be called. This in turn will call couninitialize, which
will shut down OLE.

The next thing we must do to create an ActiveX Data Object is to declare a pointer to the
object we wish to create, as follows:
// define a variable that will be used as a reference to the

// Connection object and set it to NULL
ADODB:: ConnectionPtr con = NULL;

// define a variable that will be used as a reference to the
// Recordset object and set it to NULL
ADODB:: RecordsetPtr rst = NULL;

We then can create an ActiveX Data Object by calling the Createlnstance function of our
ADO pointer. This function returns a result of type HRESULT to inform us whether the
creation of the object was successful. This is illustrated in the following code fragment:
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' create a new instance of an ADO Connection object
hr = con.CreateInstance ( _uuidof (ADODB: :Connection));

' create a new instance of an ADO Recordset object
hr = rst.CreatelInstance ( _uuidof (ADODB: :Recordset)) ;

Finally, just as in Visual Basic, it is always a good idea to release objects once they are
no longer needed. In Visual C++, we accomplish this with a couple of lines of code that
look like the following:

' remove the objects

con = Null;
rst = Null;

3.2.3 Using ADO with Visual C++: An Example

Now let's take a look at a fully functional example of a Visual C++ application that
utilizes ActiveX Data Objects. To try the following code, create a new Win32 Console
Application from within Visual C++, choosing the Simple option from the wizard, and
replace the contents of the main .cpp file with the code shown in Example 3-2.

Remember, just as with the Visual Basic example, make sure that a copy of Biblio.mdb is
in the C:\Program Files\Microsoft Visual Studio\VB98 directory, or that you change the
directory in the following source code to reflect the proper path of the Access database.
In addition, if you are having trouble with this code, make sure that you have the
MSADOI15.DLL file in the C:\Program Files\Common Files\System\ado directory or that
you have the proper directory entered in the source code.

Example 3-2. A Simple Visual C++ Example

#include "stdafx.h"
#include <stdio.h>

#import "C:\Program Files\Common Files\System\ado\MSADO1l5.dl11l"
rename ("EOF", "EOFile")

struct StartOLEProcess{
StartOLEProcess ( ) {
::CoInitialize (NULL) ;
}
~StartOLEProcess( ) {
::CoUninitialize( );
}
} _start StartOLEProcess;

void main (void)

{

// define our variables which will be used as references to the
// Connection and Recordset objects

ADODB:: ConnectionPtr con NULL;
ADODB::iRecordsetPtr rec = NULL;
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// define variables to read the Author field from the recordset

ADODB: :FieldPtr pAuthor;
_variant t vAuthor;
char sAuthor[40];

// create two strings for use with the creation of a Connection
// and a Recordset object

bstr t sConString;
bstr t sSQLString;

// create a variable to hold the result to function calls
HRESULT hr = S _OK;
// long variable needed for Execute method of Connection object
VARIANT *vRecordsAffected = NULL;
// create a new instance of an ADO Connection object
hr = con.CreateInstance(_ uuidof (ADODB::Connection));
printf ("Connection object created.\n");
// open the BiblioDSN data source with the Connection object
sConString = L"Provider=Microsoft.Jet.OLEDB.4.0; "

L"Data Source=C:\\Program Files\\"

L"Microsoft Visual Studiol\\"
L"VB98\\Biblio.mdb";
con->Open (sConString, L"", L"", -1);
printf ("Connection opened.\n");
// create a Recordset object from a SQL string
sSQLString = L"SELECT TOP 10 Author FROM Authors;";
rec = con->Execute (sSQLString,
vRecordsAffected,
1)

printf ("SQL statement processed.\n");
// point to the Author field in the recordset
pAuthor = rec->Fields->GetItem ("Author");
// retrieve all the data within the Recordset object

printf ("Getting data now...\n\n");

while (!rec->EQOFile) {
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// get the Author field's value and change it
// to a multibyte type
vAuthor.Clear( );

vAuthor = pAuthor->Value;

WideCharToMultiByte (CP_ACP,
0,
vAuthor.bstrval,
-1,
sAuthor,
sizeof (sAuthor),
NULL,
NULL) ;

printf ("$s\n", sAuthor);
rec->MoveNext (),
}
printf ("\nEnd of data.\n");
// close and remove the Recordset object from memory

rec->Close( );
rec = NULL;

printf ("Closed an removed the "
"Recordset object from memory.\n");

// close and remove the Connection object from memory

con->Close( );
con = NULL;

printf ("Closed and removed the "
"Connection object from memory.\n");

}

Although much of the previous example will be very foreign to you until you have a
thorough understanding of how to develop applications with ActiveX Data Objects, it is
particularly important to notice how Visual C++ applications must convert datatypes
returned by a field's value. In Example 3-2, a function called WideCharToMultiByte is
used to convert a Variant datatype to a normal char string datatype (ASCII) so that it can
in turn be passed to the printf function.

3.3 Accessing ADO with Visual J++
Like Visual C++, Visual J++ offers a number of ways to access ActiveX Data Objects.

By far the easiest and most powerful is to use the Windows Foundation Classes, which
expose the ADO objects and their members.
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3.3.1 Referencing ActiveX Data Objects

To use the ActiveX Data Objects within your Visual J++ application through the WFC,
you must import the type library with the following statement:

import com.ms.wfc.data.*;

3.3.2 Creating ActiveX Data Objects

In order to create an ActiveX Data Object in Visual J++, you must first create a variable
to reference that object, as follows:
// define a variable which will be used as a reference to the

// Connection object
Connection con;

// define a variable which will be used as a reference to the
// Recordset object
Recordset rst;

Next, you can create a new instance of an ActiveX Data Object by using the new keyword
and assigning it to the variable reference you just defined:

' create a new instance of an ADO Connection object
con = new Connection( );

' create a new instance of an ADO Recordset object
rst = new Recordset( );

These last two steps could be combined into one step with the following code (this is one
of the beauties of Java):
// define a variable which will be used as a reference to the

// Connection object and create a new instance for that variable
Connection con = new Connection( );

// define a variable which will be used as a reference to the
// Recordset object and create a new instance for that variable
Recordset rst = new Recordset( );

As in any language, it is always a good idea to remove instances of objects that are no
longer being used. You can do this in Java with the following lines of code:
' remove the objects

con = null;
rst = null;

3.3.3 Using ADO with Visual J++: An Example

Example 3-3 illustrates how an ActiveX Data Objects application may be written for the
Visual J++ development environment. To create this project, open a Visual J++ Console
Application project, and simply replace the code within the Class/.java file with the code

from Example 3-3.
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If you are having difficulty running this example, remember to have the Biblio.mdb file in
the C:\Program Files\Microsoft Visual Studio\VB98 directory, or have the correct
directory for the Access database entered in the source code that you run.

Example 3-3. A Simple Visual J++ Example

import com.ms.wfc.data.*;

public class Classl

{
public static void main (String args[]) {

// define our variables which will be used as references to the
// Connection and Recordset objects

Connection con = new Connection( );
Recordset rst = new Recordset( );
// create two strings for use with the creation of a connection

// and a recordset

String sConString;
String sSQLString;

// create temporary variables for Execute method call

long 1RecordsAffected;
int nCmdType;

// create a new instance of an ADO Connection object

System.out.println ("Connection object created.\n");

// open the BiblioDSN data source with the Connection object

sConString = "Provider=Microsoft.Jet.OLEDB.4.0; " +

"Data Source=C:\\Program Files\\" +

"Microsoft Visual Studio\\" +
"VB98\\Biblio.mdb";

con.open (sConString) ;

System.out.println ("Connection opened.\n");

// create a Recordset object from a SQL string

sSQLString = "SELECT TOP 10 Author FROM Authors";

rst = con.execute (sSQLString);

System.out.println ("SQL statement processed.\n");

// retrieve all the data within the Recordset object
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System.out.println ("Getting data now...\n\n");

while (!rst.getEOF( )) {
System.out.println(rst.getField ("Author") .getValue( ));
rst.moveNext ( );

}
System.out.println ("\nEnd of data.\n");
// close and remove the Recordset object from memory

rst.close( );
rst = null;

System.out.println("Closed and removed " +
"Recordset object from memory.\n");

// close and remove the Connection object from memory

con.close( );
con = null;

System.out.println("Closed and removed " +
"Connection object from memory.\n");

Notice that with the WFC, the implementation of ADO is just as easy as the
implementation of ADO within Visual Basic.

3.4 Accessing ADO with VBScript

ActiveX Data Objects can be accessed from within server-side scripts via Active Server
Pages, better known as ASP (which in this case does not stand for Application Service
Provider). Although this book does not go into ASP in detail,™ a brief explanation of the
technology is needed to understand how to develop VBScript code that uses ActiveX
Data Objects.

1) For more detailed information, see ASP in a Nutshell, Second Edition by A. Keyton
Weissinger (O'Reilly & Associates, 2000), which goes into depth about how to incorporate ADO
into your ASP pages. In addition, Developing ASP Components by Shelley Powers (O'Reilly &
Associates, 1999) covers accessing ADO from Visual Basic and Visual J++, discussing how to
create an OLE DB simple data provider.

When a client requests an ASP (Active Server Page) from a server, the ASP is "executed"
before it is sent to the calling client. If there are any scripts embedded within the Active
Server Page, they are executed. The result of this execution of different scripts is a static
HTML page that can be viewed by virtually any web browser.

Active X Data Objects therefore can be embedded within a server-side script in order to
gather and display information for the client in a low-resource-intensive manner. Because
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the ADO code is run on a server, the HTML page contains only the result, not the code.
Once the page has been dynamically created by the server, it is passed back to the client
for static reading. Because the web server does not pass actual recordsets, or rows of data,
the potential savings in bandwidth can be considerable.

3.4.1 Referencing ActiveX Data Objects

In order to use ActiveX Data Objects from within your server-side scripts, your server
must be running IIS (Internet Information Server) Version 3.0 or better. Along with IIS,
you must of course have installed ADO, which is part of the MDAC installation. MDAC
and IIS are included as part of the Windows 2000 operating system.

Also, in order to use ADO constants, you should copy the file adovbs.inc to the directory
in which your HTML pages that use ADO reside. You can reference the adovbs.inc file
by adding the following line of code to your HTML source:

<!-—-#include file="adovbs.inc"-->

3.4.2 Creating ActiveX Data Objects

In VBScript, the Variant is the only datatype. This type can represent just about any type
of information that you could possibly want it to. Although in Visual Basic developers
usually try to avoid using the Variant datatype at all costs, it is a necessary component of
almost any VBScript code.

The first step in creating our ActiveX Data Objects in VBScript, as in Visual Basic, is to
define the variables that will be used as references to our ActiveX Data Objects:

' define our variables which will be used as references to the

' Connection and Recordset objects

Dim con
Dim rst

You should notice that I did not use the As datatype notation in the variable-declaration
statements. This is because VBScript does not allow us to define variables as a particular
type. Because of this, we cannot directly create our variables as ADO objects. Instead, we
must use late binding through the CreateObject method of the Server object to assign
ActiveX Data objects to our Variant variables:

' create a new instance of an ADO Connection object
Set con = Server.CreateObject ("ADODB.Connection")

' create a new instance of an ADO Recordset object
Set rst = Server.CreateObject ("ADODB.Recordset")

Just as in Visual Basic, it is always good practice to remove your objects from memory
before your code ends:

' remove the objects
Set con = Nothing
Set rst = Nothing
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3.4.3 Using ADO with VBScript: An Example

Example 3-4 uses VBScript along with ActiveX Data Objects to create a static HTML
sheet that can be passed from the Microsoft Internet Information Server to a client's web
browser. It must be assigned a filename ending with an .asp extension and it must be
stored in an IIS virtual directory so that IIS recognizes it as an Active Server Page.

As with the other projects, ensure that the Biblio.mdb file is located in the C:\Program
Files\Microsoft Visual Studio\VB98 directory or that the correct location is entered in the
ASP page that you create.

Example 3-4. A Simple ASP Example Using VBScript

<% Q@LANGUAGE="VBScript" %>

<% Option Explicit %>

<!--#include file="adovbs.inc"-->

<html>

<head>

<title>Example of ADO using VBScript</title>
</head>

<body>
<%

' define our variables which will be used as references to our
' ActiveX Data Objects

Dim con

Dim rst

' create two strings for use with the creation of a connection
' and a recordset

Dim sConString

Dim sSQLString

' create a new instance of an ADO Connection object

Set con = Server.CreateObject ("ADODB.Connection")
Response.Write "Connection object created.<BR>"

' open the BiblioDSN data source with the Connection object
"Provider=Microsoft.Jet.OLEDB.4.0; "

"Data Source=C:\\Program Files\\"

&
& "Microsoft Visual Studiol\\" _
& "VB98\\Biblio.mdb"

sConString

con.Open sConString
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Response.Write "Connection opened.<BR>"
' create a Recordset object from a SQL string
sSQLString = "SELECT TOP 10 Author FROM Authors"
Set rst = con.Execute (sSQLString)
Response.Write "SQL statement processed.<BR>"
' retrieve all the data within the Recordset object
Response.Write "Getting data now...<BR><BR>"
Do Until (rst.EOF)
Response.Write rst ("Author") & "<BR>"
rst.MoveNext
Loop
Response.Write "<BR>End of data.<BR>"

' close and remove the Recordset object from memory

rst.Close
Set rst = Nothing

Response.Write "Closed and removed "
& "Recordset object from memory.<BR>"

' close and remove the Connection object from memory
con.Close
Set con = Nothing
Response.Write "Closed and removed "
& "Connection object from memory.<BR>"

o\

>

</body>
</html>

As with the other examples shown so far, the previous code may not mean too much to
you yet. Right now, remember that when implementing ADO with VBScript, there are
two important things that you should always remember. The first is that all variables are
created as Variant datatypes. The second is that you must use late binding through the use
of the Server.CreateObject method in order to assign a new instance of an ActiveX Data
Object to a Variant datatype.

3.5 Accessing ADO with JScript

The JScript implementation of ActiveX Data Objects is almost identical to that of
VBScript. The only difference is in the syntax. JScript server-side scripts are used within
Active Server Pages and (with the help of Internet Information Server) are issued to a
client web browser.

52 IT-SC book



3.5.1 Referencing ActiveX Data Objects

Once difference between the VBScript and JScript implementations of ADO is the name
of the include file for ActiveX Data Objects. In JScript, the filename is adojavas.inc. To
add it to an Active Server Page, type the following line:

<!--#include file="adojavas.inc"-->

3.5.2 Creating ActiveX Data Objects

The first thing you need to do is create the variables that will hold your objects:

// define a variable which will be used as a reference to the
// Connection object
var con;

// define a variable which will be used as a reference to the
// Recordset object
var rec;

Once you have the variable references, you can create ActiveX Data Objects with the
CreateObject function of the Server object just as in VBScript:

' create a new instance of an ADO Connection object
con = Server.CreateObject ("ADODB.Connection") ;

' create a new instance of an ADO Recordset object
rst = Server.CreateObject ("ADODB.Recordset") ;

Again, always remove your unused objects by setting them to null:

' remove the objects
con = null;
rst = null;

3.5.3 Using ADO with JScript: An Example

The last example in this chapter is very similar to the VBScript example. The JScript
program in Example 3-5 illustrates how an Active Server Page can use the JScript
scripting language to create and instantiate ActiveX Data Objects on an Internet
Information Server in order to create standard static HTML pages to be sent back to a
requesting client. The ASP page should be stored in a file with an .asp extension that is
located in an IIS virtual directory.

Once again, ensure that the Biblio.mdb file resides in the C:\Program Files\Microsoft
Visual Studio\VB98 directory or that the directory entered in the ASP source matches the
location of the Access database file.

Example 3-5. A Simple ASP Page Using JScript

<% @LANGUAGE="JScript" %>
<!--#include file="adojavas.inc"-->
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<html>
<head>

<title>Example of ADO using JScript</title>
</head>

<body>
<script LANGUAGE="JScript" RUNAT="server">

// define our variables which will be used as references to our
// ActiveX Data Objects and instantiate a new Connection object

var con = Server.CreateObject ("ADODB.Connection") ;
var rst;

Response.write ("Connection object created.<BR>");

// create two strings for use with the creation of a connection
// and a recordset

var sConString;

var sSQLString;

// create temporary variable for Execute method call

var lRecordsAffected;

// open the BiblioDSN data source with the Connection object

sConString = "Provider=Microsoft.Jet.OLEDB.4.0; " +

"Data Source=C:\\Program Files\\" +

"Microsoft Visual Studio\\" +
"VB98\\Biblio.mdb";

con.Open (sConString, "", "", -1);

Response.write ("Connection opened.<BR>");

// create a Recordset object from a SQL string

sSQLString = "SELECT TOP 10 Author FROM Authors";
rst = con.Execute (sSQLString,

1RecordsAffected,

adCmdText) ;

Response.write ("SQL statement processed.<BR>");

// retrieve all the data within the Recordset object
Response.write ("Getting data now...<BR><BR>");

while (!rst.EOF) {

Response.write (rst ("Author") + "<BR>");
rst.MoveNext ( );
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Response.write ("<BR>End of data.<BR>");
// close and remove the Recordset object from memory

rst.Close( );
rst = null;

Response.write ("Closed and removed " +
"Recordset object from memory.<BR>");

// close and remove the Connection object from memory

con.Close( )
con = null;

Response.write ("Closed and removed " +
"Connection object from memory.<BR>");

</script>

</body>
</html>

3.6 Summary

This chapter has explained how to access and use ActiveX Data Objects with the five
most commonly used Microsoft development languages: Visual Basic, Visual C++,
Visual J++, VBScript, and JScript. The following is a list of key points:

Visual Basic is an easy language with which to develop ActiveX Data Object applications due to
its minimal setup.

Visual C++ offers a keyword, #import, to help create type library information for ADO
enumerations (groups of constants) and interfaces. In addition, OLE must be instantiated before
any ActiveX Data Objects are created at all.

Visual J++ uses the Java Type Library Wizard to create type library information for ADO
enumerations and interfaces.

VBScript and JScript can be used through Active Server Pages to provide requesting clients with
static HTML pages based upon an OLE DB data source.

The interface for ActiveX Data Objects is extremely similar throughout all of the languages we
have looked at, making it easy to move your skills from one language to another.

The next chapter in this book, Chapter 4, deals with the most fundamental object within
ADO, the Connection object. This object is used to create a session with a data source
and to create different views with the data source's data.
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Chapter 4. The Connection Object

Within ADO, all activity is centered on the Connection object. A Connection object
represents a unique physical connection to a data source. The characteristics of a
connection are defined by the values that you pass to the Connection object.!

11 For a complete list of the Connection object's methods, see Chapter 13.

4.1 Opening and Closing a Connection: Implicit Versus
Explicit

The Connection object is used to establish a unique physical connection to a given data
source. This connection defines how you can obtain, interact with, and manipulate data
from the specified source. While a Connection object is always required, you can choose
whether to instantiate a connection explicitly or to allow ADO to create one implicitly on
your behalf.

4.1.1 Opening a Connection

Example 4-1 illustrates how to open a Recordset object on a table in a data source
without explicitly creating a Connection object.

Example 4-1. Implicit Creation of a Connection Object

' declare and instantiate a Recordset
Dim rst As ADODB.Recordset
Set rst = New ADODB.Recordset

open the Recordset object and implicitly create a Connection
rst.Open "Titles", _

"DSN=BiblioDSN",

adOpenForwardOnly,

adLockReadOnly,

adCmdTable

' do something

' close the Recordset and clean up
rst.Close
Set rst = Nothing

Don't worry about not understanding the entire example now -- I will explain everything
soon. Do notice, however, how easy it is to open a table within a data source. Example 4-
1 relies on no other code to first establish a connection; the simple connection string
DSN=BiblioDsN tells ADO that the table, Titles, is in the BiblioDSN data source.

Some objects in ADO -- in particular, the Recordset and the Command objects -- do not
require a pre-existing Connection object to operate. Both objects can read and write data
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to a data source, and both need a physical connection to a data source to do so. But the
Recordset and the Command objects can create their own Connection objects in the
background with information that you supply. The choice of declare and establish a
connection with the Connection object or to let the Recordset or Command object handle
the work for you.

By using your own Connection object, you gain greater control over your data access and
manipulation. For instance, with a Connection object, you can execute queries through
stored procedures that reside in a data source or through SQL statements that you
explicitly declare to your application at runtime. The Connection object also offers
transaction management so that at critical points in your data-manipulation code, the
integrity of your data source can be preserved if an error were to occur.

Take a look at Example 4-2, which first explicitly creates and opens a Connection object
to establish a connection before opening the table from the database.

Example 4-2. Explicit Creation of a Connection Object

' declare and instantiate a Connection and a Recordset
Dim con As ADODB.Connection
Dim rst As ADODB.Recordset

Set con = New ADODB.Connection
Set rst = New ADODB.Recordset

' first establish a connection to the data source

con.Open "DSN=BiblioDSN"

' now open the recordset using the established Connection
rst.Open "Titles", _

con,

adOpenForwardOnly,

adLockReadOnly,

adCmdTable

' do something

' close the Recordset and clean up
rst.Close
Set rst = Nothing

' close the Connection and clean up

con.Close
Set con = Nothing

Notice the amount of extra work that is needed to open the Connection object before
opening the Recordset object. Instead of passing a connection string to the Open method
of the Recordset object, we are passing the already opened Connection object. This
longer piece of code is accomplishing exactly what the previous example did in fewer
lines. If a connection string is passed to a Recordset, the Recordset object creates its own
Connection object from that string. If you pass a Connection object to a Recordset object,
a new Connection object is not created. When opening a lot of Recordset objects, it
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would be advantageous to pass a Connection object, not a connection string, so that only
one connection to the database is created. Figure 4-1 shows us the difference between
creating Connection objects implicitly versus explicitly.

Figure 4-1. Implicit versus explicit creation of Connection objects
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B | —
Connection 1 Connection 2 Conneciion 3
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Creating a Connection object should be done implicitly when you need only one or a
small number of connections to a data source. If you plan on having multiple recordsets,
or views, of the same data source, you should create your own Connection object, which
requires fewer system resources and offers better control, as you will learn in the
following sections.

4.1.2 Closing a Connection

Although I have not specifically defined how to close a Connection object, you have seen
it in all of the code presented thus far. You can use the Close method to close or
disconnect the Connection object from the data source. When you use this method, the
physical connection is lost, but the Connection object itself remains. It can be reopened
with the same properties, or those properties can be altered before the Connection object
is opened again. To fully remove the Connection object from memory, to free resources,
and to remain respectable in the development community, set the object to the value
Nothing, as shown here:

Set con = Nothing

Now that you know how to both establish and break a connection to a data source, we
should take a look at the various options that we can use when connecting. These options
dictate the ways in which our data is presented to us in the rest of our applications.

L=
f: When you are using a client-side Connection object with Remote
: f~? Data Service ( RDS), the connection with the server is not actually
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established by the Open method. Instead, RDS waits until a
Recordset object is opened on the Connection object.

4.2 Configuring Connections

Let's now take a look at the different ways in which we can configure the connection to a
data source through the use of a Connection object. In this section, I will explain how to
work with connection strings and Data Source Names (DSNs). Connection strings are
detailed explanations of how to open a data source, while Data Source Names are just a
name of a definition that is stored on the current machine, by the operating system rather
than the application. In addition, I will also talk about how to obtain the version number
for the ADO library that you are using and how to set connection options such as the
cursor location (whether to run the cursor on the server or the client), the default database
setting, and the permission settings.

4.2.1 Working with Connection Strings

All connections revolve around connection strings, which contain all the pertinent
information to ADO concerning the establishment of a connection to our data source. The
connection string comprises a number of arguments. There are five standard ADO
arguments that can be used in a connection string:

Provider

Identifies the name of the data provider that you wish to use to establish a connection to a data
source. The data provider indicates the type of data source. The Provider argument can be set to
such things as Microsoft's OLE DB provider for SQL Server (SQLOLEDB.1) or Microsoft's OLE
DB provider for Jet (Microsoft.Jet. OLEDB.4.0). (I will talk about the various types of data
providers later in this chapter.)

File Name
Specifies an exact filename (including a path) with which the connection should be established.
Because this argument forces ADO to load the data provider that is associated with the data-

source type of the file, the Provider argument cannot be used with the File Name argument; when
the File Name argument is used, the data provider is implicit rather than explicit.

Remote Provider
Used only when implementing RDS from a client-side Connection object to specify the name of a

data provider. As a matter of fact, when using a client-side Connection object, you can use only
the Remote Provider and Remote Server arguments.

Remote Server
Used only when implementing RDS from a client-side Connection object to specify the path to a

remote server. As a matter of fact, when using a client-side Connection object, you can use only
the Remote Provider and Remote Server arguments.

URL
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Used to specify a resource, such as a file or a directory, as the data source. When using this
argument, it must be in the form of an absolute URL (for example, http.//JROFF-
NTLT/Documents/ADO.DOC.01).

The ConnectionString is a public property of the Connection object that is set before the
connection is opened. Here is an example of a ConnectionString that could be used to
connect to an Oracle database, using the username of BigBear and the password, 1810:

"Provider=MSDAORA.1l; Data Source=WidgetOracle; User ID=BigBear;
Password=1810;"

The default data provider is the Microsoft OLE DB provider for ODBC drivers (or
MSDASQL.1). Because it is the default provider, you don't necessarily have to name it in
the ConnectionString. The following two connection strings are identical:

"Provider=MSDASQL.1; Data Source=WidgetsDSN; User ID=BigBear;
Password=1810;"

and:

"Data Source=WidgetsDSN; User ID=BigBear; Password=1810;"

Example 4-3 shows the ways in which we can use the ConnectionString when we open
the Connection object.

Example 4-3. The Two Different Ways of Opening a Connection Object

' declare and instantiate a Connection
Dim con As ADODB.Connection
Set con = New ADODB.Connection

' set the Connection String property
con.ConnectionString = "Provider=MSDASQL.1; "
& "Data Source=BiblioDSN"

' open the Connection object using the connection string that was just
set
con.Open

' display the version of ADO
MsgBox "Connection opened with ADO Version " & con.Version

' close the Connection
con.Close

' set the Connection String property with the Open method
con.Open "Provider=MSDASQL.1; "
& "Data Source=BiblioDSN"

' print the version of ADO and close the Connection object
MsgBox "Connection opened with ADO Version " & con.Version

' close the Connection and clean up

con.Close
Set con = Nothing

60 IT-SC book



In the first part of the code, you can see that we set the ConnectionString as a property of
the Connection object, and in the second part of the code, we passed the
ConnectionString as an argument to the Open method of the Connection object. Either
way works, and there is no real benefit to using one method over another.

The ConnectionString property of the Connection object has another useful function,
however. Because it has read ability as well as write ability, we can use the
ConnectionString property to view the ConnectionString used by a Connection object
that was implicitly created with another object, such as a Recordset object, as shown in

Example 4-4.

Example 4-4. Reading the ConnectionString Property of the Connection
Object

' declare and instantiate a Connection and a Recordset

Dim con As ADODB.Connection
Dim rst As ADODB.Recordset

Set con New ADODB.Connection
Set rst = New ADODB.Recordset

' open the recordset, creating a Connection object implicitly
rst.Open "Titles", _
"Provider=MSDASQL.1l; Data Source=BiblioDSN",
adOpenForwardOnly, ,
adCmdTable
' set con to the Connection object that was just created by
' the Recordset object in the above Method call
Set con = rst.ActiveConnection
' print the ConnectionString of the implicitly created Connection
object
Debug.Print con.ConnectionString

' close and clean up the Recordset object
rst.Close
Set rst = Nothing

' close and clean up the Connection object

con.Close
Set con = Nothing

After running the previous code, the ConnectionString property of the implicitly created
Connection object is printed to the Immediate window of the VB IDE. You should get an
output message similar to the following:

Provider=MSDASQL.1;Data Source=BiblioDSN;

Extended Properties="DSN=BiblioDSN;DBQ=C:\Inetpub\wwwroot\BIBLIO.MDB;
DriverId=25;FIL=MS Access;MaxBufferSize=2048;PageTimeout=5;"
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By reading the ConnectionString property, you can determine what settings are being
used when connecting to a data source. For instance, in the previous example, you could
parse the String for MaxBufferSize and see that it was set to 2048.

4.2.2 Working with Data Source Names

Another way in which to use the Open method of the Connection object is for the
ConnectionString to be set to a valid Data Source Name (DSN). Valid DSNs are
maintained in the ODBC applet in the Windows Control Panel. This is where all of the
information regarding connections is stored. Using a DSN allows you to not worry about
the actual definition of the connection string in your application. The details (such as the
data-source type and location) are maintained by the ODBC applet on the system you are
running your application. When using a DSN, ADO looks up the connection information
through the ODBC applet.

4.2.2.1 Installing the DSNs

Throughout the rest of this book, I will be using two DSNs. The first of these two DSNs
is BiblioDSN, which uses an ODBC driver for Microsoft Access to connect to the
Biblio.mdb database usually located in the C:\Program Files\Microsoft Visual
Studio\VB98 directory when you install Visual Basic. The second is SQLNorthwindDSN,
which uses an ODBC driver for SQL Server to connect to the Northwind database,
installed with SQL Server.

To set up the BiblioDSN:

Open the Data Sources ODBC setup utility within the Control Panel (for Windows 9x and NT) or
under Administrative Tools within the Control Panel for Windows 2000.

From this dialog box, select the System DSN tab, and click on the Add button so that you get the
Wizard shown in Figure 4-2.

Figure 4-2. The Create New Data Source Wizard
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From here, select the Microsoft Access driver, and click Finish. This should bring up the ODBC
Microsoft Access Setup dialog box shown in Figure 4-3. Fill out the Data Source Name
(BiblioDSN) and the database (by clicking the Select button and navigating to the Biblio.mdb
file).

Figure 4-3. The ODBC Microsoft Access Setup dialog box
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Once you have entered this information, hit the OK button to finish.

To set up the SQLNorthwindDSN:

Open the Data Sources ODBC setup utility within the Control Panel (for Windows 9x and NT) or
under Administrative Tools within the Control Panel for Windows 2000.

From this dialog box, select the System DSN tab, and click the Add button so that you get the

Wizard shown in Figure 4-1. Next, select the SQL Server driver and click the Finish button.
You should see the "Create a New Data Source to SQL Server" dialog box, as shown in Figure
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4-4. Fill in the Data Source Name (SQLNorthwindDSN), and choose your SQL Server of choice
(I use my local machine).

Figure 4-4. The Create New Data Source to SQL Server dialog box
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Click the Next button, which brings up the panel in Figure 4-5. Here you must fill in a username
and password to log on to the server. If you can click the Next button again, you don't have a
problem with these settings.

Figure 4-5. Specifying username and password information
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The next screen, shown in Figure 4-6, allows you to choose your default database. Choose the
Northwind database now, and click the Next button and then the Finish button so that you can see
the summary screen shown in Figure 4-7. Here you can test your data source.
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Figure 4-6. Setting the default database
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As soon as you choose the OK button, your new DSN is created for you to use.

Figure 4-7. Summary screen
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4.2.2.2 Opening a connection with a DSN

Once a DSN has been created, all we have to supply ADO is the name of this DSN and
logon information, as shown in Example 4-5.

Example 4-5. Connecting to a Data Source Using a DSN
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' instantiate a new instance of the Connection
Set con = ADODB.Connection
Set con = New ADODB.Connection

' establish a connection using only a DSN name and logon information
con.Open "BiblioDSN",

"Tammi",

"Rocks™"

' print the ConnectionString used to establish this connection
Debug.Print con.ConnectionString

' close and clean up
con.Close
Set con = Nothing

This code calls the Open method of the Connection object with a ConnectionString
containing only a DSN name. In addition, the arguments Tammi and Rocks were used as
the username and password. After running the previous code, you should see output
similar to the following in the Immediate window of the VB IDE:
Provider=MSDASQL.1;Password=Rocks;User ID=Tammi;Data Source=BiblioDSN;
Extended Properties="DSN=BiblioDSN;DBQ=C:\Inetpub\wwwroot\BIBLIO.MDB;

DriverId=25;FIL=MS Access;MaxBufferSize=2048;PageTimeout=5; PWD=Rocks;
UID=admin;"

Obviously we did not send all of this information to ADO through the ConnectionString,
but regardless, it is there. The Provider argument was obtained through the ODBC applet
in the Windows Control Panel along with some of the other information. These are the
default values of the Connection object.

ADO determines that the ConnectionString argument being passed through the Open
method is a DSN if it does not contain an equal sign (=).

It should be noted that you can use any valid connection string when opening a
Connection object, not just a DSN. For simplicity in our examples for this chapter, I have
chosen to use DSNs until you learn more about the details of a connection string.

4.2.3 Setting Connection Options

There are four connection properties that we can specify via the Connection object:
Default database

The DefaultDatabase property allows you to specify which database, on a multiple-database
connection, is to be the default.

Data access permissions

By using the Mode property, you can either grant or read the permissions for accessing data for
the given connection. In other words, you can determine whether the current user has read, write,

or both read and write access to data over the given connection. In addition, you can deny others
any of these rights.

66 IT-SC book



Timeout setting

The ConnectionTimeout property provides a way of setting the number of seconds for which
ADO will wait until it can establish a connection with the data source we specify.

Cursor location

The CursorLocation property specifies where the data will be processed when referenced by your
application. We can specify that the cursor will reside either on the server (server-side) or on the
client (client-side).

These properties are described in the following sections.

4.2.3.1 Default database

When the particular data provider that you are using allows the use of multiple databases
per connection, I recommend that you set the DefaultDatabase property (shown in
Example 4-6), because if you are using a DSN, it is possible that it will be pointing to a
database that you do not care to use. This property indicates the database that is used for
default access, via SQL statements, throughout any use of the Connection object. You
should also set the DefaultDatabase for Recordset and Command objects that have been
created with their ActiveConnection property set to such a Connection object.

If your data provider allows the use of multiple databases per connection, you must
specify the name of alternate databases in SQL statements when you access them. All
other statements (those that do not specify a database name) will revert to the default
database specified by the DefaultDatabase property.

Example 4-6. Displaying the Default Database

' instantiate a new instance of the Connection

Set con = ADODB.Connection

Set con = New ADODB.Connection
' open a connection on a given DSN (Data Source Name)
con.Open "SQLNorthwindDSN"

' display the name of the current default database
MsgBox "The default database is: " & con.DefaultDatabase
' set the new default database of the currently open Connection object
con.DefaultDatabase = "Master"

' display the name of the current default database
MsgBox "The default database is: " & con.DefaultDatabase
' close and clean up
con.Close

Set con = Nothing
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In Example 4-6, the output of the DefaultDatabase property is Master, exactly as it is
shown being set. The location (full qualified path) and filename (minus the database file
extension) is reported.

If your data provider does not allow the use of multiple databases per connection, the
DefaultDatabase property is read-only to your application. If your data provider does not
support the DefaultDatabase property, either an empty string will be returned, or you will
get an adErrFeatureNotAvailable €ITOL.

L=
..1.':_ The DefaultDatabase property is not available to a client-side
bl s+ Connection object when using RDS.

4.2.3.2 Data-access permissions

With the Mode property, you can specify the types of permissions that are allowed on a
connection. The Mode property can be set only while the Connection object is closed and
is read-only once it is opened.

The Mode property can be set to one of the values specified by the ConnectModeEnum
enumeration, which establishes the permissions for reading and writing data to the
connection. The values of ConnectModeEnum are shown in Table 4-1.

Table 4-1. The ConnectModeEnum Values

Constant Value Description
Default. Either the permissions of the current

AdModeUnkown 0 connection have not been set yet, or they are
undeterminable.

AdModeRead 1 The user has read-only permission to the current
connection.

AdModeWrite 2 The user has write-only permission to the current
connection.

adModeReadirite 3 The user has both read and write permissions to the
current connection.

adModeShareDenyRead |4 Others are prevented from opening the current
connection with read permissions.

adModeShareDenyWrite|8 .

Y Others are prevented from opening the current
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connection with write permissions.

adModeShareExclusive |12 Others are prevented from opening the current
connection with either read or write permissions.

adModeShareDenyNone |16 Others are prevented from opening the current
connection with any permissions at all.

Used with the ShareDeny constants so that the
permissions are recursively set to all children
resources, such as in a file structure.

adModeRecursive &H400000

Example 4-7 demonstrates the setting of the Mode property on a Connection object. In
addition, this example displays a message based on the current setting of the Mode

property.
Example 4-7. Setting Data-Access Permissions

Dim con As ADODB.Connection
Dim sPermissions As String

Set con = New ADODB.Connection
' do not allow other users to write to the data source
con.Mode = adModeShareDenyWrite

' open the Connection object with a connection string
con.Open "DSN=SQLNorthwindDSN"

' print the current Mode property setting once the connection object
is opened to verify the permissions

Select Case (con.Mode)

Case adModeUnknown:
sPermissions = "Unkown or unset permissions."

Case adModeRead:
sPermissions = "User cannot read data."

Case adModeWrite:
sPermissions = "User cannot write data."

Case adModeReadWrite:
sPermissions = "User cannot read nor write data."

Case adModeShareDenyRead:
sPermissions = "Other users cannot read data."

Case adModeShareDenyWrite:
sPermissions = "Other users cannot write data."
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Case adModeShareExclusive:
sPermissions = "Other users cannot read or write data."

Case adModeShareDenyNone:
sPermissions = "Other users cannot do anything with data."

End Select

' close the connection to the data source
con.Close

' display permissions
MsgBox sPermissions

' clean up
Set con = Nothing

The Mode property is very useful when you need to restrict other users from accessing
your data source. This usually occurs when yours needs to be the only application that
allows changes to a particular database or when it is important that other applications do
not change information that your application has changed.

' The constant value of adModeUnknown is the only valid value for the
s: Mode property when you are using a client-side Connection object with
RDS.

¥
Ay
[T

=y

4.2.3.3 Timeout setting

The Connection object uses the value of the ConnectionTimeout property to define the
maximum number of seconds that ADO has to attempt to open a connection to a data
source. The default value for this property is 15, or 15 seconds.

If the value of the ConnectionTimeout property is set to zero, then ADO will wait forever
for a connection to complete. By setting the value of this property, you can abandon a
connection when the network is too busy for this type of operation to take place. If the
connection does not complete within the specified time interval, then an error is
generated and ADO cancels the attempt.

The code in Example 4-8 illustrates how you can use the ConnectionTimeout property to
abandon the opening of a connection to a data source. Notice how this subroutine handles
errors. ADO can produce multiple errors; therefore, we must loop through a collection of
errors and handle each one.

Example 4-8. Handling a Connection Timeout

Public Sub OpenDataSource( )
On Error GoTo ERR OpenDataSource:
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Dim con As ADODB.Connection
Set con = New ADODB.Connection
' set the timeout period to 2 seconds
con.ConnectionTimeout = 2

' attempt to open the Connection object with a connection string
con.Open "DSN=SQLNorthwindDSN"

' do something here

' close the connection

con.Close
' clean up
GoTo CleanUp:
' an error has occurred
ERR OpenDataSource:

Dim oErr As ADODB.Error
' there can be multiple errors in ADO;
therefore, we must look at all of them
For Each oErr In con.Errors

Select Case (Err.Number)

Case adErrStillConnecting:
' timeout error

MsgBox "The connection timed out on attempting to
open."

Case Else:
' other type of error
MsgBox "Other Error: " & oErr.Description

End Select

Next oErr

' this code will be run whether or not there was an error

CleanUp:

clean up
Set con = Nothing

End Sub
The ConnectionTimeout property is read-only once the Connection object is opened, and
it can be used only if the specified data provider supports it. Writing to the

ConnectionTimeout property while the Connection object is open will generate an error.

4.2.3.4 Cursor location
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When opening a Connection object on a given data source, you can indicate whether you
would like either a client-side or a server-side cursor for that object. Client-side cursors
indicate that local cursor libraries will process the data from your connection locally.
Server-side cursors indicate that the data provider will process the data from your
connection on the server.

Your decision to use either client-side or server-side cursors should be based on the
relative abilities of your local cursor libraries and those of the data provider. Usually, you
would change the location of your cursor to take advantage of special features not
available in another location.

Changing the location of your cursor is done with the CursorLocation property. By
setting the CursorLocation property to adUseClient (Or adUseClientBatch for earlier
versions of ADO), you indicate to ADO that you want your data to be client-side,
supplied by a local cursor library. By setting this property to adUseserver, which is the
default, you indicate that you wish ADO to use the data provider or driver-supplied
cursors for the given data source, residing wherever the data source resides.

CursorLocation is a read-write property. However, if you change its value, you will not
see its effects until the Connection object's Open method is called. In other words, if the
Connection object is already open when you change the value of the CursorLocation
property, the location of the cursor will not change until that Connection object is closed
and then reopened with the Open method, as Example 4-9 illustrates.

Example 4-9. Changing the Cursor Location

Dim con As ADODB.Connection
Set con = New ADODB.Connection
' set the ConnectionString property to use our DSN
con.ConnectionString = "SQLNorthwindDSN"

' set the cursor location to client-side
con.CursorLocation = adUseClient

' open the Connection object
con.Open

' we are using a client-side client

' do something here

change the cursor location
con.CursorLocation = adUseServer

' this has no effect yet until we reopen the Connection object
con.Close
con.Open

' now we are using a server-side client
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' do something here

' close the current connection
con.Close

' clean up

Set con = Nothing

oA

'.fr‘-., When you are using a client-side Connection object with RDS, the
1 - . .
n s CursorLocation property can be set only to adUseClient.

4.2.4 Determining ADO Version Number and Connection State

You can determine the version of ADO that you are using with the Version property of
the Connection object. The value returned by the Version property is a read-only string.
The following code fragment prints the version of ADO:

Dim con as ADODB.Connection
Set con = New ADODB.Connection

' print the current version of ActiveX Data Objects
Debug.Print con.Version

You can also determine whether the current connection is open or closed by reading the
value of the State property of the Connection object. This property returns a long value
that can be used to check the state of the Connection object. The connection can either be
opened or closed, as represented by the constants adstateOpen and adStateClosed,
respectively.

The following piece of code displays the state of the current Connection object:

If (con.State & adStateClosed) Then
Debug.Print "The con object is currently closed."
End If

If (con.State & adStateConnecting) Then
Debug.Print "The con object is currently connecting."
End If

If (con.State & adStateExecuting) Then
Debug.Print "The con object is currently executing."
End If

If (con.State & adStateFetching) Then
Debug.Print "The con object is currently fetching."
End If

If (con.State & adStateOpen) Then

Debug.Print "The con object is currently open."
End If
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4.3 Choosing a Data Provider

As of this writing, Microsoft supplies ten OLE DB providers with ADO. These providers
are listed in Table 4-2. Other companies supply their own OLE DB providers. In this
book, I will focus on the OLE DB provider for ODBC drivers and the OLE DB providers
for SQL Server and Microsoft Access.

Table 4-2. Available Microsoft OLE DB Providers

Provider Value

Microsoft OLE DB provider for ODBC MSDASQL. 1

Microsoft OLE DB provider for Microsoft Indexing Service|"5P%5

Microsoft OLE DB provider for Microsoft Active Directory|apspsoopject
Service

Microsoft OLE DB provider for Microsoft Jet Microsoft.Jet.OLEDB.4.0
Microsoft OLE DB provider for SQL Server SQLOLEDB

Microsoft OLE DB provider for Oracle MSDAORA

Microsoft OLE DB provider for Internet Publishing MSDAIPP.DSO

Microsoft Data Shaping Service for OLE DB (ADO Service|yspatashape
Provider)

Microsoft OLE DB Persistence Provider (ADO Service|yspersist
Provider)

Microsoft OLE DB Remoting Provider (ADO Servicelys remote
Provider)

The OLE DB provider for ODBC, supplied by Microsoft, is probably the most popular
type of data source used today and is the default data provider of ADO. In other words, if
you do not specify a data provider before opening a connection, ADO will assume you
wish to use the ODBC OLE DB data provider. The ODBC OLE DB provider allows
ADO to access any data source that has an ODBC-compliant driver, including, among
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others, flat
dBase, Ora

files, Microsoft SQL Server, Microsoft Access, Microsoft FoxPro, Paradox,
cle databases, and Microsoft Excel worksheets.

To explicitly choose the OLE DB provider for ODBC, set the value of the Provider
argument in the ConnectionString of the Connection object to MSDASQL. 1, as shown in
Example 4-10. Additionally, this example illustrates the use of the ConnectionString to
include arguments for usernames (UID) and passwords (PWD) with Connection objects

conl and ¢

on2.

Example 4-10. Specifying the Microsoft OLE DB Provider for ODBC Drivers

Dim conl
Dim con?2
Dim con3
Dim con4

Set conl
Set con?2
Set con3
Set con4

' connect
conl.Open
&

2 2 & &

' connect
con2.0pen
&
&

' connect
con3.0pen
&
&
&

' connect

con4.0Open
&

' close a

As ADODB.Connection
As ADODB.Connection
As ADODB.Connection
As ADODB.Connection

= New ADODB.Connection
= New ADODB.Connection
= New ADODB.Connection
= New ADODB.Connection

without using a DSN (Data Source Name)
"Provider=MSDASQL.1; "

"DRIVER={SQL Server}; " .
"Database=Northwind; "
"Server=JROFF-NTLT; "

"UID=sa; " _

"PWD="

using a DSN and use the default provider
"DSN=BiblioDSN; "

"UID=BigBear; " _

"PWD=1810"

using a DSN and specify the provider
"Provider=MSDASQL.1l; "
"DSN=BiblioDSN; "

"UID=Jason; "

"PWD=1810; "

using a File DSN and specify the provider

"Provider=MSDASQL.1; "

"FileDSN=C:\Program Files\Common Files\ODBC\"
& "Data Sources\BiblioDSN.dsn"

11 connections

conl.Close
con2.Close
con3.Close
con4.Close

' clean up all connections
Set conl = Nothing
Set con2 = Nothing
Set con3 = Nothing
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Set con4 = Nothing

Data providers offer their own options for the syntax of the ConnectionString argument
and property of the Connection object. The OLE DB provider for ODBC drivers is no
exception. There are two ways to access a data source with this data provider through the
connection string -- the first with a DSN, the second without.

The following can be used to correctly specify a DSN:

"Provider=MSDASQL.1; DSN=dsn name; [DATABASE=database name]; "
& "UID=user name; PWD=password"

"Provider=MSDASQL.1l; FileDSN=dsn file; [DATABASE=database name]; "
& "UID=user name; PWD=password"

As you can see, either a DSN name or a DSN filename can be given. The Provider
argument is shown in both of these examples, but it is optional, since the OLE DB
provider for ODBC drivers is the default data provider for ADO.

The paTaBASE argument is optional. It refers to the name of the database to be used with
the DSN, although one is already provided within the DSN itself. The DSN must be
specified in the ODBC applet in the Windows Control Panel. Using the DATABASE
argument in a DSN connection string actually alters the DSN definition, so it is important
to use it whenever you can to ensure that you are getting the database that you need, in
case someone else has altered the DSN definition.

An alternative syntax for an ODBC drivers data-provider connection string, a DSN-less
connection, is as follows:

"Provider=MSDASQL.1l; DRIVER=driver; SERVER=server; "

& "DATABASE=database; UID=user name; PWD=password;"

Connections of the preceding types do not need to include the Provider argument,
because the OLE DB data provider for ODBC drivers is assumed to be the default. The
DRIVER argument refers to the actual data-source driver for the connection. The SERVER
argument refers to the name of the server chosen as the data source, and the DATABASE
argument refers to the database name within the chosen server. See also the portion of
code that opens the con1 Connection object in Example 4-10.

4.4 Executing Commands

ADO can work with data, or execute commands, in several ways:
Data can be queried or gathered based on a specific list of qualifications (selection commands).

Data can be manipulated with an action query that usually changes data in some common way
throughout your data source (update commands).

Data can be restructured with statements that alter the way the data resides in a particular data
source (restructuring commands).
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These three types of data gathering and manipulation can be done through either SQL
statements or stored procedures. The Connection object allows the execution of both SQL
statements and stored procedures directly, through the use of an Execute method. The
Execute method can also be used to open an entire table from your data source.

The following sections describe in detail execution of commands.

4.4.1 The Execute Method

There are two different syntaxes for the Connection object's Execute method. The first is
for commands that return information in the form of a Recordset object (see Chapter 5 ),
and the second is for commands that do not return anything.

The correct syntax for a call to the Execute method that returns a Recordset object is:

Set recordset = connection.Execute (CommandText, RecordsAffected,
Options)

The correct syntax for a method call that does not return any records is:

connection.Execute CommandText, RecordsAffected, Options

Table 4-3 describes each of the components found in these syntaxes.

Table 4-3. The Components of the Execute Method

Component Description
connection A currently open Connection object.
CommandTest A string value containing a SQL statement, a table name, or a stored

procedure command.

Optional. A long value that returns the number of records that were

R dsAffected
B Y by the call to the Execute method.

Optional. A long value that indicates the precise content of the

Opti
prions CommandText argument. See Table 4-4.

Table 4-4 describes the different values for the Options argument of the Execute method,
which are values of the CommandTypeEnum.

Table 4-4. The CommandTypeEnum Values

Constant Value |Description

adCmdText 1

Indicates that the commandText string is a data provider-specific
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command and will pass it onto that data provider for evaluation and
execution. This value would be used when passing a SQL statement
to a SQL data provider.

adCmdTable

Indicates that the CommandText string is evaluated as a name of a
table in the current database. This type of CommandText string,
when used with the Execute method of the Connection object, will
result in a recordset that includes the entire table specified.

adCmdStoredProc

Indicates that the CommandText string is evaluated as a name of a
stored procedure located within the current database.

adCmdUnknown

Default. Indicates that you have no clue what kind of
information you are passing to the data provider and that the
data provider will have to figure it out itself. This usually
indicates that the Options flag was not set.

adCmdFile

256

Indicates that the CommandText string is evaluated as a name of a
file that contains a previously persisted Recordset object. This
option can be used only with the Open and Requery methods.

adCmdTableDirect

512

Indicates that the CommandText string is evaluated as a name of a
table that you are requesting all of the columns to be returned. This
option can be used only with the Open and Requery methods.

If you do not specify a value for the options argument, then ADO has to communicate
with your data provider to determine whether the commandrext string is a SQL statement,
a stored procedure name, or a table name. This could take a considerable amount of time;
therefore, it is recommended that you always specify the kind of information that you are
sending to the data provider through the commandText argument.

Example 4-11 illustrates how the Execute method can be used to execute each type of
command matching those indicated in Table 4-4.

Example 4-11. Executing Different Command Types with the Connection

Object

Dim con As ADODB.Connection
Dim rst As ADODB.Recordset

Set con = New ADODB.Connection
Set rst = New ADODB.Recordset

' use this variable to record the number of records affected by the

' Execute method

Dim lRecordsAffected As Long
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' open the DSN (Data Source Name)
con.Open "SQLNorthwindDSN"

' execute a SQL statement on the database

Set rst = con.Execute ("SELECT * FROM Orders;",
1RecordsAffected,
adCmdText)

' execute an open table command

Set rst = con.Execute ("Orders",
1RecordsAffected,
adCmdTable)

rst.Close
Set rst = Nothing

' execute a stored proceudre

' notice that we did not specify the options argument, therefore,
' the data provider must determine what type of command this is
con.Execute "Invoices"

con.Close
Set con = Nothing

The OLE DB provider for ODBC can utilize the CommandText argument of the Execute
method to access stored procedures with a special syntax. An example of this syntax
appears in Example 4-12 where it is used to execute a Microsoft Access select query. (I
will discuss the CommandText property of the Command object in Chapter 7.)

The Parameters collection belongs only to a Command object, not to a Connection object.
For this reason, we cannot pass parameters to stored procedures via a Connection object.
We can execute queries that do not require parameters, using this special syntax or by
naming the stored procedure as in Example 4-12.

Example 4-12. Executing Stored Procedures

Dim con As ADODB.Connection
Dim rst As ADODB.Recordset

Set con = New ADODB.Connection
Set rst = New ADODB.Recordset

Dim lRecordsAffected As Long

con.Open "SQLNorthwindDSN"

' use just the name of the stored procedure

Set rst = con.Execute (" [Ten Most Expensive Products]",
lRecordsAffected,
adCmdStoredProc)

' use OLE DB Provider for ODBC Drivers special stored procedure
' call syntax
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Set rst = con.Execute("{call SalesByCategory(1l)}", _
1RecordsAffected, _
adCmdText)

rst.Close
Set rst = Nothing

con.Close
Set con = Nothing

The code that is emphasized in Example 4-12 illustrates the syntax used for calling
stored procedures with the OLE DB provider for ODBC drivers.

4.4.2 The CommandTimeout Property

The behavior of the Connection object's CommandTimeout property is very similar to the
ConnectionTimeout property, although the setting for one does not affect the other. As
described earlier, the ConnectionTimeout property indicates the maximum number of
seconds allowed when completing a connection on a specified data source. The
CommandTimeout property represents the maximum number of seconds allowed for
ADO to complete a given command with the Execute method.

The default value for the CommandTimeout property is 30, representing 30 seconds. If
the execution of a command exceeds the number of seconds specified in the
CommandTimeout property, then the command is abandoned and an error is raised. This
permits your command to timeout if network traffic is too busy to carry out such an
operation.

Example 4-13 shows the use of the CommandTimeout property.

Example 4-13. The CommandTimeout Property

Public Sub CommandTimeout ( )
On Error GoTo ERR CommandTimeout:

Dim con As ADODB.Connection
Set con = New ADODB.Connection

' set the timeout period to 2 seconds
con.CommandTimeout = 2

' attempt to open the Connection object with a connection string

con.Open "BiblioDSN"
con.Execute "[All Titles]"

' close the connection

con.Close
GoTo CleanUp:

' an error has occurred
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ERR CommandTimeout:
Dim oErr As ADODB.Error

' there can be multiple errors in ADO; we must look at all of them
For Each oErr In con.Errors

Select Case (Err.Number)
Case adErrStillConnecting:

' timeout error
MsgBox "The command timed out on attempting to

execute."
Case Else:
' other type of error
MsgBox "Other Error: " & oErr.Description
End Select

Next oErr

' this code will be ran whether there was an error or not
CleanUp:

' clean up
Set con = Nothing

End Sub

The CommandTimeout property is read-only once the Connection object is opened, but
while it is closed, you can either read or set its value.

4.5 Managing Multiple Transactions

Transaction management is used to maintain the integrity of a data source when
operations on one or more data sources need to be treated as a single operation.

The most common example of transaction management comes from banking. Take, for
instance, the steps involved in transferring money from a savings account to a checking
account. First, you must remove the desired amount of money from the savings account,
and then that amount must be added to your checking account. Suppose that somebody
walked by and pulled the plug of the ATM machine just when it had completed removing
your money from your savings account, but before it added it to your checking account.

By using three methods (BeginTrans, CommitTrans, and RollbackTrans), you can create
single transactions from multiple operations.

L=
... The BeginTrans, CommitTrans, and RollbackTrans methods are not
wh .

W+ available when you are using a client-side Connection object with RDS.
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4.5.1 Starting a Transaction: The BeginTrans and CommitTrans
Methods

A transaction begins with a call to a Connection object's BeginTrans method and ends
with a call to the CommitTrans method. The CommitTrans method indicates that the
transaction is completed and that the data should be saved, or committed, to the data
source.

The following code illustrates the use of the BeginTrans and CommitTrans methods:

' begin a new transaction

con.BeginTrans

' do some manipulation of the data here

' commit the manipulations of the data to the data source now
con.CommitTrans

Not all data providers support transactions, and you should check before using them. You
can tell whether the current data provider supports transactions by checking for the
Transaction DDL dynamic property by using the Properties collection of the Connection
object. If it appears in the Connection object's Properties collection, then your data
provider supports transaction management through the BeginTrans, CommitTrans, and
RollbackTrans methods.

Example 4-14 shows how you can test for the support of transactions by your data
provider, and how you can work with or without it depending on the result of your test.

Example 4-14. Testing for Transaction Support

Public Sub TestForTransactionSupport( )

Dim con As ADODB.Connection
Set con = New ADODB.Connection

' open the connection on a given data source
con.Open "BiblioDSN"

' if the data provider supports transactions, begin one
If (SupportsTransactions (con)) Then con.BeginTrans

' manipulate data here

' if the data provider supports transactions, commit changes
If (SupportsTransactions (con)) Then con.CommitTrans

' close the Connection and clean up
con.Close

Set con = Nothing

End Sub
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Private Function SupportsTransactions( _
conConnectionToTest As ADODB.Connection) As Boolean
On Error GoTo ERR SupportsTransactions:

Dim 1Value As Long

' simply try to access the property to verify whether the data
provider

' supports transactions

1Value = conConnectionToTest.Properties ("Transaction DDL") .Value

' if we got this far, the property exists and the data provider
' supports transactions
SupportsTransactions = True

Exit Function
ERR SupportsTransactions:
Select Case (Err.Number)

' property does not exist, therefore the data provider does not
' support transactions
Case adErrItemNotFound:

SupportsTransactions = False

Case Else:
' another error

End Select

End Function
4.5.2 Canceling a Transaction: The RollbackTrans Method

It doesn't make sense to keep track of transactions if you cannot cancel them, so the
Connection object implements the RollbackTrans method. The RollbackTrans method
cancels the current transaction, which is defined as the entire set of operations performed
on the data source since the last call to the BeginTrans method. Once the RollbackTrans
method is called, your data source will never see the changes that were made during the
last transaction.

A common time to use the RollbackTrans method is immediately following an error that
has occurred during the processing of data. Example 4-15 demonstrates the
RollbackTrans method.

Example 4-15. The RollbackTrans Method

Public Sub Rollback( )
On Error GoTo ERR Rollback:

Dim con As ADODB.Connection
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Set con = New ADODB.Connection

' open the connection on a given data source
con.Open "BiblioDSN"

' begin a transaction
con.BeginTrans

' manipulate data here

' commit changes
con.CommitTrans

' skip rollback and close the connection
GoTo CloseConnection

ERR Rollback:

' an error has occurred, abort changes
con.RollbackTrans

CloseConnection:
' close the Connection and clean up
con.Close

Set con = Nothing

End Sub

4.5.3 Nesting Transactions

If your data provider supports transactions, there is a good chance that it also supports
nested transactions. For instance, Microsoft Access can support nested transactions up to
five levels deep.

The BeginTrans method returns a Long value that represents the level of nesting for the
newly created transaction. The first level is considered level one (1), not zero (0). When
you nest transactions, you must resolve the more recently created transaction with either
the CommitTrans or RollbackTrans method before you can resolve previously created
transactions.

Example 4-16 illustrates the use of nested transactions.

Example 4-16. Nested Transactions

Dim con As ADODB.Connection
Dim lLevel As Long

Set con = New ADODB.Connection
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' the connection must be open to utilize transactions
con.Open "Provider=Microsoft.Jet.OLEDB.4.0; "
& "Data Source=C:\Program Files"
& "\Microsoft Visual Studio"
& "\VB98\Biblio.mdb"

' record the level of the newly created transaction and print it
lLevel = con.BeginTrans( )
Debug.Print lLevel

' inside level 1 transaction
' record the level of the newly created transaction and print it
lLevel = con.BeginTrans( )
Debug.Print 1Level
' inside level 2 transaction
' record the level of the newly created transaction and print
it
1Level = con.BeginTrans( )
Debug.Print lLevel

' inside level 3 transaction

' commit changes to the level 3 transaction
con.CommitTrans

' commit changes to the level 2 transaction
con.CommitTrans

' commit changes to the level 1 transaction
con.CommitTrans

' close the Connection and clean up

con.Close
Set con = Nothing

4.5.4 Setting Transaction Options
There are two types of options that we can specify when using transactions through ADO:
Attributes

The Attributes property specifies the automatic creation of new transactions. By using the
Attributes property of the Connection object, we can define whether new transactions are created
when the current one has ended.

IsolationLevel

By setting the value of the IsolationLevel property, you can determine whether the current
transaction can read the changes that are as of yet not committed by another transaction.

4.5.4.1 Automatic creation of new transactions
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When you call either the CommitTrans or the RollbackTrans methods, you are ending the
current transaction. By default, you must call BeginTrans once again to start another

transaction, but you can change

this behavior by setting the value of the Attributes

property. Table 4-5 lists these values.

Table 4-5. The XactAttributeEnum Values of the Attributes Property

Constant Value

Description

none

Default. Indicates that neither of the following
constants have been chosen.

adXactCommitRetaining|131072

Indicates that a new transaction will be created after
the CommitTrans method is called.

adXactAbortRetaining (262144

Indicates that a new transaction will be created after
the RollBackTrans method is called.

You can use both the adxactCommitRetaining and the adXactAbortRetaining
constants at the same time, as shown in Example 4-17.

Example 4-17. Using the Attributes Property with Multiple Constants

Dim con As ADODB.Connection
Set con

con.Open "BiblioDSN"

' when both the CommitTrans
' called
con.Attributes

New ADODB.Connection

the connection must be open to utilize transactions

set the attributes to automatically create a new transaction

and the RollbackTrans methods are

adXactCommitRetaining

+ adXactAbortRetaining

' start transaction #1
con.BeginTrans

' do something here

' commit transaction #1,
con.CommitTrans

' do something here

' rollback transaction #2,
con.RollbackTrans

' do something here
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' set the attributes so that neither
' will create a new transaction
con.Attributes = 0

' commit transaction #3
con.CommitTrans

' close the Connection and clean up
con.Close
Set con = Nothing

CommitTrans nor RollbackTrans

L=

“wh
1

g

Attributes property.

as The Attributes property is not available to a client-side Connection
object when using RDS. In addition, not all data providers support
the transactions, and, therefore, they won't support the Attributes
property. Be sure to check for the Transaction DDL property in the
Properties collection of your Connection object to see whether your
data provider supports transactions before you attempt to use the

4.5.4.2 Isolation level

The IsolationLevel property is used to indicate how transactions relate to each other. By
setting its value, you can determine whether the current transaction can read the changes

that are as of yet not committed by another transaction.

IsolationLevel is a read/write property that can take any one of the following

IsolationLevelEnum constants shown in Table 4-6.

Table 4-6. The IsolationLevelEnum Values

Constant Value |Description

adXactUnspecified -1 Indicates that the data provider is using an isolation
level that cannot be determined.

AdXactChaos 16 Indicates that you cannot write over changes that
have been made by higher level transactions.

AdXactBrowse 256 Indicates that you can view changes that have not yet
been committed by other transactions.

adXactReadUncommitted|256 Same as

adXactBrowse. Kept for compatibility with
earlier versions of ADO.

adXactCursorStability|4096

Default. Indicates that you can only view changes
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from other transactions once they have been
committed.
adXactReadCommitted |4096 Same as adXactCursorStability. Kept for
compatibility with earlier versions of ADO.
Indicates that from one transaction, you cannot see
adXactRepeatableRead 65536 |changes that have been made in other transactions
until they are committed, but you can requery the
data source to see newly created records.
AdXactIsolated 104857¢/Indicates all transactions are completely isolated
from each other.
adXactSerializable 1048576/Same as adxactIsolated. Kept for compatibility with
earlier versions of ADO.
s,
f:, The constant adXactUnspecified is the only valid value for the
i a . . . . .
g IsolationLevel property when you are using a client-side Connection
object when using RDS.

Example 4-18 shows how you can use the IsolationLevel property to determine the level
of isolation for the current transactions.

Example 4-18. Using the IsolationLevel Property

Dim con As ADODB.Connection
Set con = New ADODB.Connection

Dim sLevel As String

' open the connection
con.Open "BiblioDSN"

select message based on the current isolation level

Select Case (con.IsolationLevel)

Case adXactUnspecified:
sLevel = "Isolation level cannot be determined."”

Case adXactChaos:

sLevel = "You cannot write over changes that have been "
& "made by higher level transactions."
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Case adXactBrowse Or adXactReadUncommitted:
sLevel = "You can view changes not yet committed by other "
& "transactions."

Case adXactCursorStability Or adXactReadCommitted:
sLevel = "You can only view changes from other "
& "transactions that have been committed."

Case adXactRepeatableRead:
sLevel = "You can only view changes from other "
& "transactions that have been committed and you "
& "can requery data to see new records."

Case adXactIsolated Or adXactSerializable:
sLevel = "All transactions are isolated from each other."

End Select

' display isolation level message
MsgBox sLevel

con.Close
Set con = Nothing

The IsolationLevel property is both read- and write-enabled, but it does not take effect
until you call the BeginTrans method of the Connection object. It is possible that the data
provider will automatically change the level of isolation when it cannot establish the level
requested. In such a case, the level will be changed to the next higher level of isolation.

4.6 Determining the Layout of Your Data Source

Your data source has many characteristics that can be exposed to your applications via
ADO. For instance, some data sources have table names, field names, and indexes. You
can use the OpenSchema method of the Connection object to enumerate the
characteristics that make up the structure of your data source. The OpenSchema method
has the following syntax:

Set recordset name = connection name.OpenSchema (QueryType, Criteria,
SchemalD)

Table 4-7 describes each of the components found in the previous syntax declaration.

Table 4-7. The Components of the OpenSchema Method

Component Description

recordset_name |A valid Recordset object.

connection name|A currently open Connection object.
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Indicates what type of schema query to perform on the associated
connection object. This value must be a valid constant that belongs to the
QueryType SchemaEnum enumeration. Not all QueryType values are supported by
every data source. See the OpenSchema method in Appendix C, for more
information.

Optional. Indicates a specific constraint used to perform the query as
defined by the QueryType argument. Criteria values are specific to
each QueryType value, and, because not all QueryTypes are
supported by every data source, neither are all Criteria values.

Criteria

Optional. A GUID for a provider-specific schema that is used only with the

SchemalD i o
QueryType constant, adSchemaProviderSpecific.

In most cases, your data provider will not support all of the criteria constraints. As a
matter of fact, the data provider must supply you with only the adSchemaTables,
adSchemaColumns, and adSchemaProviderTypes constants, according to the OLE DB
specification. For a list of all the constraints available, refer to the SchemaEnum
enumeration in Appendix E.

Example 4-19 utilizes the OpenSchema method to create a viewer for all possible
QueryType and Criteria combinations for a given data source.

To create this example, first open up a new Application EXE project within Visual Basic,
and add the latest version of Microsoft ActiveX Data Objects through the Project%
References tool item. Next, add the controls listed in Table 4-8, and name them
accordingly.

Table 4-8. The Components of the OpenSchema Method
Control Name
ListBox Control IstQueryType
ListBox Control IstCriteria
ListBox Control IstValue
Command Button cmdClose

Now, replacing the code that is already in the Form1 form dialog box, enter the code for
the modular-level object variables, as shown in Example 4-19. This example will use the
OLE DB provider for ODBC connections and the SQL Server DSN, SQLNorthwindDSN.
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If you do not have SQL Server, you can replace this DSN with the BiblioDSN DSN (see
Section 4.2.2.1 earlier in this chapter).

Example 4-19. The Schema Viewer Example
Option Explicit

Private con As ADODB.Connection
Private rst As ADODB.Recordset

Private Sub Form Load( )

Set con = New ADODB.Connection
Set rst New ADODB.Recordset

' connect to our data source
con.Open "SQLNorthwindDSN"
' populate the query types list box with valid query type values
for

]

this particular data source
Call PopulateQueryTypes

End Sub
Private Sub PopulateQueryTypes( )
lstQueryType.Clear

call the CheckQueryType function for each possible query type

value
CheckQueryType "adSchemaCatalogs: " & adSchemaCatalogs
CheckQueryType "adSchemaCharacterSets: " & adSchemaCharacterSets
CheckQueryType "adSchemaCheckConstraints: " &
adSchemaCheckConstraints
CheckQueryType "adSchemaCollations: " & adSchemaCollations
CheckQueryType "adSchemaColumnPrivileges: " &
adSchemaColumnPrivileges
CheckQueryType "adSchemaColumns: " & adSchemaColumns

CheckQueryType "adSchemaColumnsDomainUsage: "
& adSchemaColumnsDomainUsage
CheckQueryType "adSchemaConstraintColumnUsage: "
& adSchemaConstraintColumnUsage
CheckQueryType "adSchemaConstraintTableUsage: "
& adSchemaConstraintTableUsage

CheckQueryType "adSchemaCubes: " & adSchemaCubes

CheckQueryType "adSchemaDBInfoKeywords: " & adSchemaDBInfoKeywords
CheckQueryType "adSchemaDBInfolLiterals: " & adSchemaDBInfolLiterals
CheckQueryType "adSchemaDimensions: " & adSchemaDimensions
CheckQueryType "adSchemaForeignKeys: " & adSchemaForeignKeys
CheckQueryType "adSchemaHierarchies: " & adSchemaHierarchies
CheckQueryType "adSchemalndexes: " & adSchemalndexes
CheckQueryType "adSchemaKeyColumnUsage: " & adSchemaKeyColumnUsage
CheckQueryType "adschemalevels: " & adSchemalevels

CheckQueryType "adSchemaMeasures: " & adSchemaMeasures
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CheckQueryType "adSchemaMembers: " & adSchemaMembers
CheckQueryType "adSchemaPrimaryKeys: " & adSchemaPrimaryKeys
CheckQueryType "adSchemaProcedureColumns: " &
adSchemaProcedureColumns
CheckQueryType "adSchemaProcedureParameters:
& adSchemaProcedureParameters

"

CheckQueryType "adSchemaProcedures: " & adSchemaProcedures
CheckQueryType "adSchemaProperties: " & adSchemaProperties
CheckQueryType "adSchemaProviderTypes: " & adSchemaProviderTypes

"

CheckQueryType "adSchemaReferentialContraints:
& adSchemaReferentialContraints

CheckQueryType "adSchemaSchemata: " & adSchemaSchemata

CheckQueryType "adSchemaSQLLanguages: " & adSchemaSQLLanguages

CheckQueryType "adSchemaStatistics: " & adSchemaStatistics

CheckQueryType "adSchemaTableConstraints: " &
adSchemaTableConstraints

CheckQueryType "adSchemaTablePrivileges: " &
adSchemaTablePrivileges

CheckQueryType "adSchemaTables: " & adSchemaTables

CheckQueryType "adSchemaTranslations: " & adSchemaTranslations

CheckQueryType "adSchemaUsagePrivileges: " &
adSchemaUsagePrivileges

CheckQueryType "adSchemaViewColumnUsage: " &
adSchemaViewColumnUsage

CheckQueryType "adSchemaViews: " & adSchemaViews

CheckQueryType "adSchemaViewTableUsage: " & adSchemaViewTableUsage
End Sub

The CheckQueryType method determines if a schema is available by attempting to open
it with the OpenSchema method:

Private Sub CheckQueryType (sQueryType As String)
On Error GoTo ERR CheckQueryType:

' if we can open the schema without getting an error, the data
source

' will support it, otherwise, do not add it to the list box

Set rst = con.OpenSchema (GetQueryTypeValue (sQueryType))

ERR CheckQueryType:
Select Case Err.Number
Case 0O:
1stQueryType.AddItem (sQueryType)
Case adErrFeatureNotAvailable:
' not supported
End Select

End Sub

When a user clicks on a query-type list box, the corresponding schema is opened and
used to populate the criteria list box:

Private Sub lstQueryType Click( )

Dim 1lTemp As Long
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Dim fld As ADODB.Field

lstCriteria.Clear
lstValue.Clear

' get the value of the query type from parsing the string
' that is selected
1Temp = GetQueryTypeValue (lstQueryType.List (lstQueryType.ListIndex))

' open the schema for the query type chosen
Set rst = con.OpenSchema (1Temp)

' add criterias that are available for the query type to the list
box

For Each fld In rst.Fields
lstCriteria.AddItem fld.Name
Next fld

End Sub

In turn, as the criteria list box is selected, the individual values for the criteria are added
to the values list box:

Private Sub lstCriteria Click( )
lstValue.Clear

' populate the values list box with the values for the selected

' query type and criteria

If (Not (rst.EOF And rst.BOF)) Then rst.MoveFirst

Do Until (rst.EOF)
IstValue.AddItem

ConvertToString (rst.Fields (lstCriteria.ListIndex) .Value)

rst.MoveNext

Loop

End Sub

Now enter the remaining utility and termination methods, and you are done:

Private Function ConvertToString(vInput As Variant) As String

' return the 'Null' string if the value is null, otherwise return
the

' actual string

If IsNull (vInput) Then

ConvertToString = "Null"
Else

ConvertToString = vInput
End If

End Function
Private Function GetQueryTypeValue (sQueryType As String) As Long

Dim sTemp As String
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' take the number
sTemp =
":"))

(value of the query type)
Right$ (sQueryType, Len (sQueryType) -

off of the string
InStr(l, sQueryType,
GetQueryTypeValue = Val (sTemp)
End Function
Private Sub cmdClose Click( )
' clean up recordset object

rst.Close

Set rst = Nothing

' clean up connection object

con.Close

Set con = Nothing

' end the application
Unload Me

End Sub

When this application is compiled and run, it should produce a result similar to Figure 4-
8, assuming your data source is similar to mine.

Figure 4-8. The Schema Viewer application in action
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The OpenSchema method is very useful for finding such information about the data
source as table names, stored procedure and query names, index information, table names,
as well as a number of other valuable pieces of information. I suggest that you use the
Schema Viewer application from Example 4-19 on your data source to see what is
available and what you would find useful within your own application.
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- The OpenSchema method is not available to a client-side Connection
[

4+ object when using RDS.

4.7 Summary

This chapter has introduced the Connection object -- the first of the nine major
components of ActiveX Data Objects. You have learned how to establish connections
with any type of OLE DB data provider. The following list summarizes key points:

You can create a Connection object either explicitly within your own code, or implicitly, through
instantiation of a Recordset or Command object.

Each Connection object represents a single unique connection to a particular OLE DB data source
through a data provider, both of which you have specified in a connection string.

With the Connection object, you can execute commands against the associated data source. There
are three types of commands that can be executed: a SQL statement, a stored procedure, or a
parameterized query. In addition, you can open a simple table or pass a data provider-specific
string to the particular data provider, which will provide its own analysis and resultset.

The Connection object controls the utilization of transaction management through three methods:
BeginTrans, CommitTrans, and RollbackTrans. Transactions are used to manage the integrity of
one or multiple data sources when data is manipulated. Like If. . .Then statements, transactions
can be nested.

You can use the Connection object to obtain information about the structure of a given data
source with the use of the OpenSchema method. This information can be helpful when querying

for table, procedure, or index names.

The next chapter of this book, Chapter 5, explains how to manipulate and read data that
is stored in record form, each of which is a collection of fields.
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Chapter 5. The Recordset Object

This chapter explains the Recordset object (familiar to users of DAO), which is used to access
and manipulate data on the record level. As you learned earlier, all data can be broken down into
logical rows, each containing one or more fields. Each field, in turn, describes one specific piece
of data that falls into a specific category that is common throughout all the other rows in that
rowset. For instance, the Authors table of the Biblio.mdb Access database supplied with Visual
Basic contains one row per Author in the table. It also has a field called Name, which is an
attribute of every Author.

With the Recordset object, you can navigate through the multiple rows that make up a
rowset. You can search for particular rows, move to a row that you previously marked, or
move to the beginning or the end of your logical rowset, all with the Recordset object.

The Recordset object is also used to add, edit, or delete records. We can specify how the
data provider executes batch commands, and we can also run queries on our data source
to provide a customized, filtered view of records.

ActiveX Data Objects allows us to view our records, selected from our data source, in a
number of different ways. The way in which our data is present ed to us is described by a
cursor.

5.1 Cursors: Viewing a Recordset

Cursors present a logical view of a particular recordset. Once the records have been
selected for us from our data source by opening our Recordset object, we must decide on
how we would like them presented. This is done through a cursor. In ADO, there are four
types of cursors:

Dynamic cursor
Keyset cursor

Static cursor
Forward-only cursor

In the following sections, the different cursor types are explained and an example at the
end displays the various functions of each. To prepare your Recordset object to open with
a particular cursor, use the CursorType property. The CursorType property is both read-
and write-enabled while the Recordset object is closed, but once it is opened, the
CursorType property becomes read-only.

Not all providers support all cursor types. When the data provider cannot provide you
with the cursor that you have specified because prerequisites could not be met, the data
provider may automatically assign a different cursor type. When this occurs, you can read
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the CursorType property to see the kind of cursor that was actually used when opening
the recordset.

5.1.1 Dynamic Cursor

The first type of cursor is a dynamic cursor. A dynamic cursor allows you to move freely
throughout your recordset, without restrictions, except when your provider does not support
bookmarks -- in this case, you cannot use bookmarks with the Dynamic cursor (see Section
5.3.5 later in this chapter for more information).

"Moving freely through the recordset" means that you may move the record pointer
forward or backwards and to the beginning and end of the recordset. This may seem like
an obvious functionality, but as you will soon see, not all cursors allow you to move the
record pointer this freely.

One of the biggest benefits of using the dynamic cursor is that it allows you to see, in real
time, all additions, changes, and deletions made by other users in your recordset. For
instance, if another user adds a row to a data source, and that row would have been part
of your recordset if you recreated it, that row immediately becomes part of your recordset.

The dynamic cursor is by far the most versatile cursor available to the ADO developer.
The major drawback of the dynamic cursor is that it is extremely resource- and time-
intensive because of its ability to show, in real time, changes made by other users. I
strongly recommend that you use the dynamic cursor only on the rare occasions when
speed is not a concern and you need the added functionality that this cursor alone offers.

To prepare your Recordset object to open a dynamic cursor, set the CursorType property
to adOpenDynamic:

rst.CursorType = adOpenDynamic
5.1.2 Keyset Cursor

The keyset cursor is very similar to the dynamic cursor in functionality, with the
exception of the real-time viewing of new records created, deleted, and modified by other
users. This cursor is the most resource-intensive cursor available in ADO.

The keyset cursor thus allows changes made by other users to be visible to your currently
opened recordset and blocks access to records that have been deleted by other users, just
as with a dynamic cursor. However, when a record is added by another user to your data
source, when you have an open keyset cursor, you will not see the new record until you
recreate the recordset.

Unlike with the dynamic cursor, the ability of the data provider to offer the use of bookmarks is
mandatory. This is so that the keyset cursor can offer something called batch updates, which will
be covered in more detail later in this chapter.

Use the keyset cursor instead of the dynamic cursor whenever possible to conserve

resources.
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To prepare your Recordset object to open a keyset cursor, set the CursorType property to
adOpenKeyset:

rst.CursorType = adOpenKeyset

Figure 5-1 shows us the functionality supported by the keyset cursor. (The code for creating this
informational dialog box is in the section "Cursor Type Example.")

Figure 5-1. Keyset cursor functionality
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5.1.3 Static Cursor

The static cursor is vastly different than the previous two. It still allows your application to move
freely through the recordset. The difference is that you are unable to dynamically view changes
made to the records by other users within your static recordset.

The static cursor is like a snapshot of the data within your data source at a specific point
in time. You could open a static recordset on your data source and immediately afterward
have the entire data source deleted, but your static cursor would never see the changes.
To prepare your Recordset object to open a static cursor, set the CursorType property to
adOpenStatic:

rst.CursorType = adOpenStatic

As with keyset cursors, Static cursors require that bookmarks are supported by the data provider.
Figure 5-2 shows the functionality supported by the static cursor.

Figure 5-2. Static cursor functionality
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The static cursor is excellent when you need to generate reports on data, which cannot
dynamically change. It is also very good when you are using a data source that you know
for sure no other users will access while you are.

The static cursor is significantly faster than both the dynamic and the keyset cursors
because it does not constantly check the data source to ensure that changes have not been
made.

s When you are using a client-side Recordset object with Remote Data
‘*. &5  Service (RDS), your only choice of cursor type is the static cursor.

5.1.4 Forward-Only Cursor

The forward-only cursor is the fastest available. It is similar to the static cursor in that it
presents a snapshot of the data at a particular point in time, but it lacks the ability to move
the record pointer backwards. The forward-only cursor is the only type of cursor that
does not allow the record pointer to be moved in this way.

Because the forward-only cursor is so limited in its abilities, there are no prerequisites to
opening one. To prepare your Recordset object to open a forward-only cursor, set the
CursorType property to adOpenForwardOnly:

rst.CursorType = adOpenForwardOnly
Figure 5-3 indicates the functionality supported by the forward-only cursor.

Figure 5-3. Forward-only cursor functionality
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The forward-only cursor is very useful when you need to make only a single pass through
your recordset, such as in some reporting scenarios. I strongly recommend using the
forward-only cursor whenever your application can deal with its lack of abilities, because

1t is so fast.

5.1.5 CursorType Example

The example in this section will demonstrate the different available functions for each of

the four cursor types.

First, create a new project with one form. Add the controls listed in Table 5-1, setting their

values as specified in the second and third columns. Figure 5-4 shows the result.

Figure 5-4. The CursorType example in design mode
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Table 5-1. The CursorType Example Control Settings
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Control Property Value
Command Button Name cmdCursorType
Index 0
Caption ForwardOnly
Command Button Name cmdCursorType
Index 1
Caption Keyset
Command Button Name cmdCursorType
Index 2
Caption Dynamic
Command Button Name cmdCursorType
Index 2
Caption Static
Command Button Name cmdClose
Caption &Close
Label Caption Cursor Opened:
Label Name 1blCursorType
Label Caption Add New:
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Label Caption Approx. Position:
Label Caption Bookmark:
Label Caption Delete:
Label Caption Find:
Label Caption Hold Records:
Label Caption Move Previous:
Label Caption Notify:
Label Caption Resync:
Label Caption Update:
Label Caption Update Batch:
Label Name 1blBoolean
Index 0
Tag 16778240
Label Name 1blBoolean
Index 1
Tag 16384
Label Name 1blBoolean
Index 2
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8192

Tag
Label Name 1lblBoolean
Index 3
Tag 16779264
Label Name 1lblBoolean
Index 4
Tag 524288
Label Name 1lblBoolean
Index >
Tag 256
Label Name 1lblBoolean
Index 6
Tag 512
Label Name 1lblBoolean
Index 7
Tag 262144
Label Name 1lblBoolean
Index 8
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Tag 131072
Label Name 1blBoolean

Index 9

Tag 16809984
Label Name 1blBoolean

Index 10

Tag 65536

Once you have all of the controls in place and you have set the necessary properties, you
can begin to enter the code. Begin by entering the cmdClose Click event to end the

application:

Private Sub cmdClose Click( )
Unload Me

End Sub

Next, enter the bulk of the code in the cmdCursorType Click event:

Private Sub cmdCursorType Click (Index As Integer)

Dim rst As ADODB.Recordset
Dim nCount As Integer

Const FORWARD ONLY = 0
Const KEYSET = 1
Const DYNAMIC = 2
Const STATIC = 3

Set rst = New ADODB.Recordset

Select Case (Index)
Case FORWARD ONLY:
rst.CursorType = adOpenForwardOnly
1blCursorType.Caption = "Forward Only"
Case KEYSET:
rst.CursorType = adOpenKeyset

1blCursorType.Caption = "Keyset"
Case DYNAMIC:

rst.CursorType = adOpenDynamic

1blCursorType.Caption = "Dynamic"

Case STATIC:
rst.CursorType = adOpenStatic
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End

If (
rst.

For

Next

rst.
Set

End Sub

This code determines which button has been pressed by the Index variable passed to the function.
With this information, the application opened the Authors table of the DSN with the correct
cursor type. Once the recordset is opened, the application loops through all of the IblBoolean
labels on the form. Each label represents a function that the current cursor may or may not
support. By the value stored in that label's Tag property, the Recordset can determine whether the
functionality is supported. Each of the values in the Tag properties directly corresponds to the
numeration value from the CursorOptionEnum enumeration shown in Table 5-2.

functions e

1blCursorType.Caption = "Static"
Select

rst.State & adStateOpen) Then rst.Close
Open "Authors",

"DSN=BiblioDSN",

4

adLockPessimistic

nCount = 0 To 10
If (rst.Supports(lblBoolean (nCount).Tag)) Then

1blBoolean (nCount) .Caption = "Supported"
Else
1blBoolean (nCount) .Caption = "—--=-"
End If
nCount
Close

rst = Nothing

Table 5-2. The CursorOptionEnum Enumeration

Value Description

adAddNew Indicates that the recordset can use the AddNew method to add new
records.

adhpproxPosition|Indicates that the recordset supports the AbsolutePosition and
AbsolutePage properties.

adBookmark Indicates that the recordset supports the Bookmark property.

adDelete Indicates that the recordset can use the Delete method to delete
records.

adHoldrecords  |Indicates that the recordset allows more records to be modified

before committing current changes.
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adMovePrevious |Indicates that the recordset can use the MovePrevious method to
step backwards in a recordset.

adResync Indicates that the recordset can use the Resync method to update the
records in the recordset from the underlying data source.

adUpdate Indicates that the recordset can use the Update method to update
information that has been modified within the recordset.

adUpdateBatch  |Indicates that the recordset can use the UpdateBatch and
CancelBatch methods to support batch processing of edits.

Finally, enter the code for the Form Load event, which kicks off the application by
invoking the Forward Only command button:

Private Sub Form Load( )
cmdCursorType Click (0)
End Sub

Once this project is built, press the Dynamic button to see the application illustrated in Figure 5-
5.

Figure 5-5. Dynamic cursor functionality
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If you are having trouble starting the application, you may need to set up a System DSN (Data
Source Name) -- see "Installing the DSNs" in Chapter 4.

The examples in this chapter use the Biblio.mdb Access database
extensively. In order for these examples to work correctly (and to maintain
their simplicity), it is necessary to remove all relationships from within the
tables of the Biblio.mdb database. It is suggested that you make a copy of
the Biblio.mdb database (in a working directory), open it up with Access,

=
-
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g
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and remove all of the relationships. Once this is done, you can use the
ODBC Data Source Administrator to set the System DSN, BiblioDSN, to
your copy of the Biblio.mdb database as described in Chapter 4.

5.2 Working with Recordsets

The first thing you want to do with a recordset is open it, of course. In order to open a
recordset, you must specify, with the Recordset object, what information you want, where
your information is located, and how to open your information.

5.2.1 The Open Method

The following syntax describes the Open method of the Recordset object:

Recordset.Open [Source], [ActiveConnection], [CursorType],
[LockType], [Options]

Notice that all of the parameters of the Open method are optional. The parameters all
relate directly to the respective properties of the Recordset object. You can set their
values through the corresponding parameter or property. However, specifying the
parameter will override previously set properties. In addition, these properties are
read/write while the Recordset object is closed but read-only once the object has been
opened.

Setting the Source property of the Recordset object indicates the information you wish to
open in your recordset. The ActiveConnection property tells the Recordset object where
it can find the information that you want to open. Both the CursorType and LockType
properties tell the Recordset how to open and use the information in the recordset. The
following code opens a Recordset object and sets its properties:

rst.Source = "Authors"

rst.ActiveConnection = "DSN=BiblioDSN"

rst.CursorType = adOpenKeyset
rst.LockType = adLockOptimistic

rst.Open

' do something here
rst.Close

As you can see, there is not much involved with opening recordsets.

All of the examples in this chapter are assuming that you have already
‘*. #: instantiated the Recordset object with the New keyword.

Alternatively, you can specify all of these values as parameters to the Open method of the
Recordset object as shown:

rst.Open "Authors",
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"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic,
adCmdTable

' do something here
rst.Close

Notice that this example has an extra parameter (adCmdTable), called the Options parameter.
This parameter is used to indicate the type of the Source property or parameter's value. In the
previous example, the adCmdTable value indicates that the "Authors" Source is a table name.
The complete list of valid Options is shown in Table 5-3.

Table 5-3. The CommandTypeEnum Enumeration

Value Description

AdCmdFile Indicates that the Source value will be evaluated as a filename.

adcmdStoredproc |Indicates that the Source value will be evaluated as a stored
procedure.

adCmdTable Indicates that ADO will create a SQL statement to return all rows of’
the table specified by Source.

adCmdTableDirect [pdjcates that the Source value will be evaluated as a table name.

AdCmdText Indicates that the Source value will be evaluated as a SQL statement
or another string value that should be understood by the data source.

adCmdUnknown Indicates that the type of the Source value is unknown.

The following piece of code shows us how we can pass a SQL statement through the Source
parameter of the Open method. Notice that the fifth parameter, Options, is set to adCmdText to
indicate that the Source parameter contains a string that should be evaluated as a SQL statement
by the data source:
rst.Open "SELECT * FROM Authors;",

"DSN=BiblioDSN",

4

4

adCmdText

Debug.Print "Number of records: " & _
CStr(rst.RecordCount)

rst.Close
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There is no member property for the Options parameter of the Open method as there is
for Source, ActiveConnection, CursorType, and LockType. Although it is optional, I
recommend that you always specify the Options parameter. If you do not specify its value,
ADO has to make several calls to the data source to determine how to open the Source,
which can cause significant delays in performance.

o
» _ld v

F XY
wh

The Option parameter has been omitted from most of the remaining code

*. &5 examples for simplicity and ease of reading. Although this chapter's

© examples rarely use the Option parameter, it is a good idea to indicate it in
your applications.

The ActiveConnection property can be set to a Variant value that evaluates to an open
Connection object or a String value that evaluates to a valid connection string (see Section
4.2.1).

The following piece of code demonstrates how the ActiveConnection property can be set
to an already opened connection object:

con.Open "DSN=BiblioDSN"

rst.Source = "Authors"
rst.ActiveConnection = con
rst.Open

rst.Close
con.Close

If the ActiveConnection property is not set to an already open Connection object, you can
pass the Recordset object a connection string. The Recordset object will then use the
connection string to create its own Connection object:

rst.Open "Authors",
"DSN=BiblioDSN"

Set con = rst.ActiveConnection
If (con.State & adStateOpen) Then
Debug.Print "Connection object open.”

End If

Debug.Print "Number of records: " & _
CStr(rst.RecordCount)

rst.Close
con.Close

Notice that the previous example also indicates how the Connection object can be
referenced directly through the ActiveConnection property of the Recordset object.

In the previous two examples, you should notice that the ActiveConnection property
accepts either a String or a Connection object. When a String is passed (a valid
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connection string), the code is telling ADO to create a new Connection object with the
connection string for the Recordset object. When you pass the Connection object, the
code is telling ADO to use the reference to the existing Connection object for the
Recordset object.

5.2.2 The Save Method

A very interesting method of the Recordset object is the Save method, which saves the
recordset to a file. This method takes two optional parameters: the first is a filename to
which to save the recordset. The second is a parameter, PersistFormat, indicating the
format of the saved recordset. The two options for this parameter are adPersistADTG
(default) and adPersistXML. The following code illustrates how to use the Save method:
rst.CursorLocation = adUseClient

rst.Open "Authors",
"DSN=BiblioDSN"

rst.Save "AuthorsRecordset", adPersistXML
' alter recordset
rst.Save

rst.Close

It is not necessary to specify a filename in subsequent calls to the Save method. This
example's second call to Save will save the recordset to the same location as the first.

It is always a wise idea to set the CursorLocation property to adUseClient (to use a cursor
engine recordset). When you do this, you get better behavior, as some providers have limitations
when saving metadata. In addition, you are bringing all the records locally anyways, so you'll get
a little better performance when letting the cursor engine handle the entire rowset.

To open the saved recordset from a file, specify the filename in either the Source property
of the Recordset object (while the object is closed) or the Source parameter of the Open
method of the Recordset object. It is not necessary to indicate the Options parameter as
adCmdFile, because this is the default value of the parameter if the ActiveConnection
property is not set.

rst.Open "AuthorsRecordset"

Debug.Print "Number of records: " &
CStr (rst.RecordCount)

rst.Close

5.2.3 Determining the State of the Recordset Object: The State
Property

You can determine the state of a Recordset object with the State property. The State property
returns a value from the ObjectStateEnum enumeration as shown in Table 5-4.
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Table 5-4. The ObjectStateEnum Enumeration

Value

Description

adStateClosed

Indicates that the object is closed. This is the default value.

adStateConnecting

Indicates that the object is still connecting.

adStateExecuting |[pdjcates that the object is still executing a command.
adStateFetching Indicates that the object is still fetching rows from the source.
adStateOpen

Indicates that the object is opened.

Example 5-1 shows how the State property of the Recordset object can be used to print the

object's state.

Example 5-1. The PrintRecordState Subroutine

Private Sub PrintRecordsetState (rst As Recordset)

If (rst.State &
Debug.Print

End If

If (rst.State &
Debug.Print

End If

If (rst.State &
Debug.Print

End If

If (rst.State &
Debug.Print

End If

If (rst.State &
Debug.Print

End If

End Sub

adStateClosed) Then
"The rst object is currently

adStateConnecting) Then
"The rst object is currently

adStateExecuting) Then
"The rst object is currently

adStateFetching) Then
"The rst object is currently

adStateOpen) Then
"The rst object is currently

closed."

connecting."

executing."

fetching."

open."

The following code uses the PrintRecordState subroutine shown in Example 5-1 to let us see the
state of a Recordset during the process of opening and closing a data source:

PrintRecordsetState rst !

rst.Open
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"Authors",
"DSN=BiblioDSN" !

State & adStateClosed

Open the recordset
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PrintRecordsetState rst ' State & adStateOpen
rst.Close ' Close the recordset

PrintRecordsetState rst ' State & adStateClosed

The output from running this piece of code first shows that the recordset is closed prior to
the Open method call. Once the call has been made, the recordset is opened (the State
property is equal to adStateOpen) and then closed once the Close method is called.

5.2.4 Fine-Tuning Performance of the Recordset Object

The Recordset object has numerous properties used to fine-tune performance with the
connection to the data source. One of these properties is the CacheSize property.

5.2.4.1 The CacheSize property

The CacheSize property can be set at any time, while the Recordset object is opened or
closed.

The CacheSize property indicates how many records are cached by ADO. The default
setting for this property is 1, and its value cannot be set to 0. If the value of the CacheSize
property is changed while the Recordset is open, it will not affect the caching of records
until the Recordset object needs to cache more records when the record pointer moves to
a location outside the cached group of records. In other words, if the CacheSize property
has been set to 5 and then to 10, the Recordset will not cache 10 records until it reaches
the sixth record.

The following code illustrates how to use the CacheSize property:

rst.Open "Authors",
"DSN=BiblioDSN"

rst.CacheSize = 10

Do Until (rst.EOF)
Debug.Print "Author: " & rst.Fields ("Author") .Value
rst.MoveNext

Until

rst.Close
5.2.4.2 The MaxRecords property

The number of records returned by a Recordset object can be limited by using the
MaxRecords property. The MaxRecords property accepts a Long value, which indicates
the maximum number of records to be returned to the recordset.

The following code counts the number of records returned after setting the MaxRecords
property to 100:
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Dim lRecords As Long
rst.MaxRecords = 100

rst.Open "SELECT Au ID FROM Authors;",
"DSN=BiblioDSN"

1Records = 0
Do Until (rst.EOF)
1Records = 1lRecords + 1

rst.MoveNext
Loop

Debug.Print "There were " & CStr(lRecords) & " retrieved."

rst.Close

The default value of the MaxRecords property is 0, which indicates that there is no limit
to the number of records returned to the Recordset object.

5.2.4.3 The CursorLocation property

Another useful property of the Recordset object is the CursorLocation property, which tells ADO
where to create the recordset, either on the server (adUseServer -- the default) or the client
(adUseClient).

The following example prints the time it takes to establish a connection to the Author
table using a server-side cursor:

rst.CursorLocation = adUseServer
dTime = Now
rst.Open "Authors",

"DSN=BiblioDSN",

4

roo_
adCmdTableDirect

' do something
rst.Close

Debug.Print "Time taken: " &
Format$ (Now - dTime, "hh:mm:ss")

The next code fragment indicates the time taken to establish a connection to the Author
table using a client-side cursor:

rst.CursorLocation = adUseClient
dTime = Now

rst.Open "Authors",
"DSN=BiblioDSN",
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4

ro_
adCmdTableDirect

' do something
rst.Close

Debug.Print "Time taken: " &
Format$ (Now - dTime, "hh:mm:ss")

The CursorLocation property is both read- and write-enabled while the Recordset object
is closed, but is read-only once the object has been opened.

The Connection object also has a CursorLocation property (see "Cursor location" under "Setting
Connection Options" in Chapter 4). If you decide to open your Recordset object with an already
opened Connection object and the ActiveConnection property, the Recordset object will
automatically inherit the value of the CursorLocation property from the Connection object.

-
F XY
[

When you are using a client-side Recordset object with RDS, your only
*. &2 choice of cursor location is the client.

5.2.5 Sorting, Filtering, and Finding Rows in a Recordset

The Recordset objects also include properties that allow recordset manipulation, such as
sorting and filtering records in already created recordsets.

5.2.5.1 The Filter property

The Filter property of the Recordset object allows you to filter a recordset even after it
has been created. This very useful property allows us to filter our recordset down into a
smaller subset of records.

The Filter property can be set to a number of values. The first of these values is the
criteria search string. This is a value that closely resembles the WHERE clause of a SQL
statement. The following code illustrates how the Filter property is used with a criteria
search string:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

Debug.Print "Number of records: " &
CStr (rst.RecordCount)

rst.Filter = "[Year Born]=1970"

Debug.Print "Number of records: " &
CStr (rst.RecordCount)

rst.Close
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When this piece of code is executed, the number of records in the Recordset object is originally
very large (assuming there are a large number of records still in the Biblio.mdb database). Once
the filter is applied with the [Year Born]=1970 clause, the number of records drops
significantly because the Recordset is now filtering out all other values.

Other acceptable values for the Filter property include the values of the FilterGroupEnum

enumeration shown in Table 5-5.

Table 5-5. The FilterGroupEnum Enumeration
Value Description
Indicates that there is no filter on the recordset. This
adFilterNone value is equivalent to an empty string ("") and can be

used to remove a filter and restore the recordset to its
original contents.

adFilterPendingRecords

Indicates that the filter on the recordset is for records
that have changed and have not yet been sent to the
server. This value is for batch update mode only (see
"Batch Optimistic" later in this chapter for more
information).

adFilterAffectedRecords

Indicates that the filter on the recordset is for records
that have been affected by the last call to Delete,
Resync, UpdateBatch, or CancelBatch methods.

adFilterFetchedRecords

Indicates that the filter on the recordset is only for those
records in the current cache.

adFilterConflictingRecords

Indicates that the filter on the recordset is for those
records that have failed the last attempt at batch update.

The next piece of code illustrates the use of the adFilterPendingRecords constant as the

value for the Filter property in
posted to the data source:

rst.Open "Authors",

"DSN=BiblioDSN",

order to see only those records that have not yet been

adOpenKeyset,

adLockBatchOptimistic

rst.AddNew "Author", "Steven"
rst.AddNew "Author", "Patrice"
rst.AddNew "Author", "Tammi"

rst.Filter
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Debug.Print "Number of records: " & _
CStr(rst.RecordCount)

rst.Filter = ""
Debug.Print "Number of records: " &
CStr (rst.RecordCount)

rst.UpdateBatch
Debug.Print "Number of records: " &
CStr (rst.RecordCount)

rst.Close

In this example, after the filter is applied, only the three newly added records are visible through
the Recordset object because the adFilterPendingRecords constant value was used.

5.2.5.2 The Sort property

You can also sort an opened recordset by the Recordset object by using the Sort property. The
Sort property accepts a list of comma-delimited fields that correspond to fields in the recordset. In
addition, a space followed by either DESC or ASC can be added to each field in the list to specify
the order in which the records will be sorted. The Sort property works only with client-side
CUrsors.

The following code uses a client-side cursor to create a temporary index on the local machine
based upon the sorting criteria [Year Born] DESC, Author:

rst.CursorLocation = adUseClient

rst.Open "Authors",
"DSN=BiblioDSN"

rst.Sort = "[Year Born] DESC, Author"

Do Until (rst.EOF)
Debug.Print rst.Fields ("Author") .Value,

"" & rst.Fields ("Year Born") .Value
rst.MoveNext
Loop

rst.Close

5.2.5.3 The Resync method

Another useful method of the Recordset object is the Resync method. The Resync
method repopulates the Recordset object with data from the data source. The Resync
method accepts two parameters, AffectRecords and ResyncValues.

The values for the AffectRecords parameter can be one of the AffectEnum enumeration values
listed in Table 5-6.

Table 5-6. The AffectEnum Enumeration
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Value Description

adAffectCurrent p jcates that only the current record will be refreshed.

adnaffectsGroup |Indicates that the records within the group specified by the Filter
property will be refreshed.

Indicates that all of the records within the Recordset object (even
adAffectAll those outside of the applied Filter) will be updated. This is the default
value.

The value for the second parameter, ResyncValues, can be set to one of the ResyncEnum
enumeration values shown in Table 5-7.

Table 5-7. The ResyncEnum Enumeration

Value Description

Indicates that the recordset is populated with the data from
the data source, overwriting any pending changes. This is
the default value.

adResyncAllValues

adResyncUnderlyingvalues|Indicates that pending changes are saved to the database
and then the recordset is repopulated.

In the following code example, the Resync method is called with the adAffectGroup
value for the AffectRecords parameter so that only the modified record is repopulated. In
addition, the adResyncAllValues value is used for the ResyncValues parameter. This
value causes the record that has been modified to be repopulated with the original data
from the data source, thus canceling the update batch:

Dim 1NumRecords As Long
rst.Open "Authors",
"DSN=BiblioDSN",

adOpenKeyset,
adLockBatchOptimistic

rst.Find "Author='Jason'"

rst.Update "Author", "Joey"
rst.Filter = adFilterPendingRecords
Debug.Print "Number of records: " &

CStr (rst.RecordCount)

rst.Resync adAffectGroup,
adResyncAllValues
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Debug.Print "Number of records: " & _
CStr(rst.RecordCount)

Debug.Print rst.Fields ("Author") .Value

rst.Close

In order to repopulate the recordset with the one record that was modified and to post the update
to the data source, the Resync method should be called with the adResyncUnderlyingValues
value for the ResyncValues parameter. This is shown in the following code:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockBatchOptimistic

rst.Find "Author='Jason'"

rst.Update "Author", "Joey"

rst.Filter = adFilterPendingRecords

Debug.Print "Number of records: " & _
CStr (rst.RecordCount)

rst.Resync adAffectGroup,
adResyncUnderlyingValues
Debug.Print "Number of records: " & _
CStr (rst.RecordCount)
Debug.Print rst.Fields ("Author") .Value

rst.Close

5.2.5.4 The Find method

The Find method of the Recordset object can be used to locate the first occurrence of a
condition within a Recordset object. The Find method has four arguments:

Criteria (String)

Indicates a column name from the Recordset, a comparison operator (<, >, =, >=, <=, <>, or like).

SkipRows (Long)

Optional. Indicates how many records to skip before beginning the search. The default value for
this argument is 0.

SearchDirection

Optional. A SearchDirectionEnum (adSearchBackward or adSearchForward).

Start (Variant)
Optional. A bookmark that specifies where the search should begin.

The following example illustrates how the Find method can be used to find the first author in the
Authors table, named Jason:

rst.Open "Authors",
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"DSN=BiblioDSN",
adOpenKeyset,
adLockBatchOptimistic

rst.Find "Author='Jason'"

rst.Close

5.2.6 Working with Multiple Recordset Objects

You can clone a Recordset object with the Clone method of the Recordset object.

By cloning Recordset objects, as shown in the next code fragment, you can easily look at
multiple records within the same recordset. If you add records to the original or to the
clone, the new records are instantaneously available to the other:

Dim rstClone As ADODB.Recordset
Set rstClone = ADODB.Recordset

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

Set rstClone = rst.Clone

Debug.Print "Number of records before AddNew (original): " & _
CStr (rst.RecordCount)

Debug.Print "Number of records before AddNew (clone): " &
CStr (rstClone.RecordCount)

rst.AddNew "Author", "Jason"

Debug.Print "Number of records after AddNew (original): " &
CStr (rst.RecordCount)

Debug.Print "Number of records after AddNew (clone): " &
CStr(rstClone.RecordCount)

rst.Close
rstClone.Close

Recordsets can be cloned as many times as you wish. You can close the clones or the
originals without affecting the other. When a clone is created, the record pointer is moved
to the first record of the cloned recordset.

The Clone method accepts an optional parameter, the LockType parameter. The default value for
this parameter is adLockUnspecified, which tells ADO to use the same locking scheme on the
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clone as was used on the original. The only other value specified for this property is
adLockReadOnly, which, as it sounds, sets the locking scheme of the clone to read-only.

Another method that is of some interest within the Recordset object is the NextRecordset
method. This method allows you to query multiple SQL statements from within a single
compound recordset. The following code illustrates how to use the NextRecordset
method:

rst.Open "SELECT * FROM Authors; " &

"SELECT * FROM Publishers;",
"DSN=BiblioDSN",
adOpenForwardOnly,
adLockReadOnly,

adCmdText

While (Not rst)
Do Until (rst.EOF)
Debug.Print rst.Fields (1) .Value
rst.MoveNext
Until

Set rst = rst.NextRecordset
Wend

rst.Close

Notice that the two SQL statements in this code example are separated by a semicolon (;). The
first time through, the rst Recordset object is set to a recordset created by the first SQL
statement. With the first call to the NextRecordset method (which returns a Recordset object), the
rst Recordset object is set to a recordset created by the second SQL statement. Upon the second
call to the NextRecordset method, the rst Recordset object is set to Nothing.

5.3 Navigating a Recordset

Moving around in a recordset is one of the most basic actions. There are many ways you
can move within a recordset, but the basic concept for each technique is the same.

Regardless of where or how you want to move around in a recordset, there is always a
place pointed to by a record pointer.

5.3.1 The Record Pointer

The record pointer indicates the current record. Imagine a record pointer as the needle on
a record player. It points to the current song so that you can access that song's
information. In a recordset, a record pointer points to a record (most of the time) so that
you can access that records information.

Two important properties of a Recordset object, which have appeared in previous examples
without full explanation, are the BOF (Beginning Of File) and EOF (End Of File) properties.
These are Boolean properties that indicate that you have stepped out of the bounds of the
recordset. Figure 5-6 shows you that the BOF property is True when the record pointer is before
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the first record in the recordset and that the BOF property is True when the record pointer is past
the last record in the recordset.

Figure 5-6. A typical recordset with BOF and EOF Properties

BOF {not a wvalid record)
1 Jason

2 Kimberly

3 Tammi

4 Mom

=] Dad

96 Kaitlyn

. Christopher
97 Christine
98 Mom

=] Dad

100 New

EOF {not & valid record)

If, when you open a recordset, there are no records in that recordset, both the BOF and EOF
properties are set to True. We can check for this situation with the following code:

If (Not (rst.BOF And rst.EOF)) Then

The BOF and EOF properties are very important when moving around within a recordset.
We will take a closer look at them in the next section as we begin to explore how they
interact with functions that allow us to change the position of the record pointer.

5.3.2 The MoveFirst, MovePrevious, MoveNext, and MovelLast
Methods

The four most common methods for moving the record pointer in a recordset are the MoveFirst,
MovePrevious, MoveNext and MoveLast methods. The functionalities of these methods are
described in Table 5-8.

Table 5-8. The MoveFirst, MovePrevious, MoveNext, and MoveLast Methods

Method Description

The MoveFirst method moves the record pointer to the first record in a

MoveFirst
recordset.
The MovePrevious method moves the record pointer to the ordinal position
. located directly before the current one. If there is no record at this location
MovePrevious

(meaning that the current record is the first record in the recordset), the BOF
property is set to True and the record pointer no longer points to a valid record.
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The MoveNext method moves the record pointer to the ordinal position located
directly after the current one. If there is no record at this location (meaning that

MoveNext the current record is the last record in the recordset), the EOF property is set to
True and the record pointer no longer points to a valid record.
The MoveLast method moves the record pointer to the last record in the
MoveLast

recordset.

The following code is a typical example of how the MoveFirst and MoveNext methods
can be used (with the BOF and EOF properties) to step from the beginning to the end of a
recordset:

rst.Open "Authors",
"DSN=BiblioDSN"

Do Until (rst.EOF)
Debug.Print "Author: " & rst.Fields ("Author") .Value
rst.MoveNext

Loop

rst.Close

Notice what is happening in this code. First, we check the recordset to see whether it is empty. If
it's not, the record pointer is set to the first record in the recordset. Next, a Do Until statement,
while the record pointer points to a valid record, prints the Author name and moves to the next
record (by means of the MoveNext method). If the recordset is empty, the Do Until statement
never executes, because the EOF property is true.

Use the same concept to move from the end of a recordset to the beginning:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

Do Until (rst.BOF)
Debug.Print "Author: " & rst.Fields ("Author") .Value
rst.MovePrevious

Loop

rst.Close

In this example, if the recordset is not empty, a call to the MoveLast method moves the record
pointer to the end of the recordset. Also, the Do Until statement checks whether the record
pointer is pointing to the beginning of the file, thus making the BOF property True.

During each call to the MovePrevious method, the record pointer is moved to the record directly
before the record to which it was pointing. When the record pointer points to the first record in
the recordset and the MovePrevious method is called, the record pointer moves to the position
located directly before the first record. When the record pointer is in this position, the BOF
property is set to True as shown in Figure 5-6. The Do Until loop does not execute again
because there are no more records available in the recordset.
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Notice that in the last example, we opened the recordset with a keyset cursor. Remember from the
previous section on cursors (Section 5.1) that the keyset cursor is one of the three cursors that
allow you to move the record pointer backward within a recordset.

Sometimes it is necessary to check for the ability to move backward within a recordset.
We can do this with the Supports method:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenForwardOnly

If (rst.Supports(adMovePrevious)) Then
rst.Movelast

Do Until (rst.BOF)

Debug.Print "Author: " & rst.Fields ("Author") .Value
rst.MovePrevious
Loop
Else
Debug.Print "Cursor does not support bookmarks."
End If

rst.Close

This code never prints an Author name, because a forward-only cursor does not support
the MovePrevious method.

5.3.3 The Move Example

This example uses a model that is very typical to many database applications. Figure 5-7 shows
the Move Example in action.

Figure 5-7. The Move Example

&, Move Example (O] ]
Autnor [ 16338

Auwtiuar Jazon
Year Bore 1973

<4 First

Each of the four buttons that allow the user to move to a different record in the recordset
are called navigation buttons. Each of these buttons corresponds to a Move method
introduced in the last section.

Begin by adding the controls and setting their property values as shown in Table 5-9. Remember
to make the four navigation buttons part of a control array.

Table 5-9. The Move Example Control Settings
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Control Property Value
Label Caption Author ID:
Label Name 1blAuthorID
Label Caption Author:
Label Name 1blAuthorName
Label Caption Year Born:
Label Name 1blYearBorn
Command Button Name cmdMove

Index 0

Caption << &First
Command Button Name cmdMove

Index 1

Caption < &Previous
Command Button Name cmdMove

Index 2

Caption fNext >
Command Button Name cmdMove

Index 3
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Caption &Last >>
Command Button Name cmdClose
Capﬁon &Close

Now enter the code shown in Example 5-2.

Example 5-2. The Move Next Example
Option Explicit
Private m rst As ADODB.Recordset

Const FIRST = 0
Const PREVIOUS = 1
Const NEXT = 2
Const LAST = 3

Private Sub cmdClose Click( )
m _rst.Close
Set m rst = Nothing

Unload Me
End
End Sub

Private Sub cmdMove Click (Index As Integer)

Select Case (Index)
Case FIRST:
m rst.MoveFirst
Case PREVIOUS:
m_rst.MovePrevious
Case NEXT:
m rst.MoveNext
Case LAST:
m rst.Movelast
End Select

PopulateAuthorInformation
AdjustNavigationButtons
End Sub

Private Sub PopulateAuthorInformation (

1blAuthorID.Caption = m rst.Fields("Au ID") .Value
lblAuthorName.Caption = "" & m rst.Fields ("Author") .Value
lblYearBorn.Caption = "" & m rst.Fields("Year Born").Value
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End Sub
Private Sub AdjustNavigationButtons( )

m_rst.MovePrevious
If (m_rst.BOF) Then
cmdMove (FIRST) .Enabled = False
cmdMove (PREVIOUS) .Enabled = False
Else
cmdMove (FIRST) .Enabled = True
cmdMove (PREVIOUS) .Enabled = True
End If
m rst.MoveNext

m rst.MoveNext
If (m_rst.EOF) Then
cmdMove (LAST) .Enabled False
cmdMove (NEXT) .Enabled = False
Else
cmdMove (LAST) .Enabled = True
cmdMove (NEXT) .Enabled True
End If
m_rst.MovePrevious

End Sub
Private Sub Form Load( )
Set m rst = New ADODB.Recordset

m rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockReadOnly

If (m rst.BOF And m rst.EOF) Then
MsgBox "There are no records in this recordset.",
vbOKOnly,
"Error"
cmdClose Click
End If

cmdMove Click FIRST

End Sub

In this example, the navigation buttons move the record pointer within the recordset. The
AdjustNavigationButtons method changes the Enabled property for the buttons based on whether
they can be used. If the record pointer is before the first record in the recordset, then the First and
Previous button's Enabled property is set to False. If the record pointer is past the last record in
the recordset, then the Last and Next button's Enabled property is set to False.

Take a close look at the code in the AdjustNavigationButtons method. Notice that when
testing to determine if BOF is True, the record pointer is first moved back one ordinal
position and then is moved back to its original position once the test is completed:
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m_rst.MovePrevious
If (m _rst.BOF) Then

End If
m_ rst.MoveNext

The reason for this, as you may recall, is that the BOF property is True when the record pointer
is at the position immediately before the first record in the recordset. What this code does is
disable the First and Previous buttons before the user moves the record pointer to the position
after the last record in the recordset, which would be an invalid record.

The same goes for the EOF property. In this example, the record pointer is moved forward one
position to check to see whether it is at position directly after the last record in the recordset.
Once this check is complete, the record pointer moves back to the original record position. If the
EOF property becomes True during this check, it means that the original position pointed to was
the last record in the recordset.

Notice that in the Form_Load event, after the recordset is opened, there is a check whether there
are any records in the recordset at all. The reason for this is simple. If the recordset was empty
when it was opened, the code just described would not work properly. You cannot use MoveFirst,
MovePrevious, MoveNext, or MoveLast in an empty recordset. In an empty recordset, the BOF
and EOF properties are set to True.

5.3.4 Ordinal Position

The ordinal position of the record pointer can be set with the AbsolutePosition property
as shown:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

rst.AbsolutePosition = 1234

Debug.Print "Author at record 1234: " &
rst.Fields ("Author") .Value

rst.Close

The AbsolutePosition property returns a value ranging from 1 to the number of records in the
recordset. To obtain the number of records in a recordset, use the RecordCount property:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

Debug.Print "Number of records: " & _
CStr (rst.RecordCount)

rst.Close
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The AbsolutePosition property can also return one of the constants from the PositionEnum
enumeration shown in Table 5-10.

Table 5-10. The PositionEnum Enumeration

Value Description

Indicates that the record pointer is at the position directly before the first record
in the recordset, and that the BOF property is True. This value is not returned if’
the recordset is empty.

adPosBOF

Indicates that the record pointer is at the position directly after the last record in
the recordset and that the EOF property is True. This value is not returned if the
recordset is empty.

adPosEOF

Indicates one of three things:
The recordset is empty.
AdPosUnknown

The current position of the record pointer is unknown.

The data provider does not support the AbsolutePosition property.

Once the AbsolutePosition property has changed, ADO recaches the number of records
indicated by the CacheSize property, the first record in the cache being that pointed to by
the AbsolutePosition property.

The value of the AbsolutePosition property should never be used as a marker or a record
number, because you cannot rely on the value of this property being the same even if you
read it twice for the same record. Once a record is added or deleted from the recordset,
this value changes. Instead, use the Bookmark property to perform such actions.

5.3.5 Bookmarks

When a recordset is created, each record is given a unique identifier, called a hookmark, which
can be accessed with the Bookmark property. The Bookmark property returns a Variant datatype,
which does not always evaluate to a readable String. The Bookmark property is not meant to be
read directly: its implementation is dependent upon the data provider. The data provider is
required only to allow you to read and set the values properly -- not to allow you to read and
make sense of the value.

L=
'.f.:_ Not all data providers or cursors support bookmarks. Use the Supports
‘*. 4+ method of the Recordset object to check for the availability of bookmarks

within a recordset. However, when you are using a client-side Recordset
object with RDS, the Bookmark property is always supported.
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The following code illustrates how the Bookmark property is used:

Dim vBookmark As Variant

rst.Open "Authors",
"DSN=BiblioDSN", adOpenKeyset

rst.Find "Author='Jason'"
If (rst.Supports (adBookmark)) Then

vBookmark = rst.Bookmark
rst.MoveFirst
rst.Bookmark = vBookmark

Debug.Print rst.Fields ("Author") .Value
End If

rst.Close

The value of a recordset's bookmark is unique to the currently opened recordset. You
cannot use a bookmark within two different recordsets or even two instances of the same
recordset and expect predictable results. (The only exception to this rule is when you
create one recordset from another with the Clone method.)

The same record can be pointed to by two different bookmarks; therefore, you should
never directly compare two bookmark's values. Instead, use the CompareBookmark
property:

Dim vFirstBookmark As Variant

Dim vSecondBookmark As Variant
Dim lCompareResult As Long

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

rst.MoveFirst
rst.Find "Author='Jason'"
vFirstBookmark = rst.Bookmark

rst.MoveFirst
rst.Find "Author='Tammi'"
vSecondBookmark = rst.Bookmark

1CompareResult = rst.CompareBookmarks (vFirstBookmark,

vSecondBookmark)

If (lCompareResult = adComparelessThan) Then
Debug.Print "Jason comes before Tammi"
Else
Debug.Print "Tammi comes before Jason"
End If

rst.Close
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In this example, the result of the CompareBookmarks method was compared to the
adCompareLessThan constant to see the position of one bookmark in relation to the other. In
addition to this constant, the CompareBookmark method can also return any value from the
CompareEnum enumeration shown in Table 5-11.

Table 5-11. The CompareEnum Enumeration

Value

Description

adComparelessThan

Indicates that the first bookmark comes before the second in
order.

adCompareGreaterThan

Indicates that the second bookmark comes before the first in
order.

Indicates that the first bookmark is in the same position as

adCompareEqual

the second.

Indicates that the first bookmark is not in the same position
adCompareNotEqual as the second and furthermore that the records are not

ordered.

adCompareNotComparable

Indicates that the first bookmark cannot be compared to the
second bookmark.

5.3.5.1 The Move method

Another method for navigating a recordset is the Move method. This method takes two
parameters. The first parameter is a Long value that indicates the number of records to move. The
second parameter can be either a valid bookmark Variant value or a valid value from the
BookmarkEnum enumeration shown in Table 5-12.

Table 5-12. The BookmarkEnum Enumeration

Value Description

adBookmarkCurrent

Indicates that the Move method should begin counting records
from the current record pointed to by the record pointer. This is the
default value.

adBookmarkFirst |Indicates that the Move method should begin counting records

from the first record in the recordset.

adBookmarkLast

Indicates that the Move method should begin counting records
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from the last record in the recordset.

For you to pass a bookmark for the second parameter of the Move method, the recordset
must support bookmarks. The following example illustrates how the Move method is
used:

Dim 1NumRecords As Long

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

INumRecords = 230
rst.Move 1NumRecords, adBookmarkFirst

Do Until (rst.EOF)
Debug.Print "Author: " &
rst.Fields ("Author") .Value
rst.Move 1NumRecords, adBookmarkCurrent
Loop

rst.Close

This code starts at the first record in the recordset (indicated by the adBookmarkFirst constant
value) and moves ahead 230 record positions. Within the Do Until loop, the Move method is
continually called with the adBookmarkCurrent value that tells ADO to start from the current
position within the recordset. This continues until the EOF property is True.

If the number of records in the recordset is not evenly divisible by 230, attempting to move past
the last record in the recordset sets the EOF property to True. Another attempt to move forward
in a recordset by the Move method would result in an error, as would a call to the MoveNext
method.

You can also pass a negative number to the Move method as its first parameter:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset

1INumRecords = -230
rst.Move 1NumRecords, adBookmarkLast
Do Until (rst.BOF)
Debug.Print "Author: " &
rst.Fields ("Author") .Value
rst.Move 1NumRecords, adBookmarkCurrent

Until

rst.Close

Notice the second parameter to the Move method, the adBookmarkLast constant. This constant
indicates that the Move method will begin counting records from the last record in the recordset.
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This example is almost identical to the previous one, except the negative number passed to the
Move method indicates that the record pointer is moving backwards in the recordset. The Move
method then uses the adBookmarkCurrent constant, as in the last example, from within the Do
Until loop to move from the position to which the record pointer is currently pointing. When the
Move method attempts to move the record pointer before the first record in the recordset, the
BOF property is set to True.

5.3.6 Paging

Pages logically divide the recordset into groups. The size of a page is determined by the value
passed to the PageSize property. The number of logical pages within a recordset is indicated by
the PageCount property. These properties are not available in a forward-only cursor.

Both of these properties are illustrated in the following code:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

rst.PageSize = 25

Debug.Print "Pages: " & CStr(rst.PageCount)
Debug.Print "Page Size: " & CStr(rst.PageSize)

rst.Close

You can jump to the beginning of any page by using the AbsolutePage property to set the
current page:

Dim lPageNumber As Long

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

rst.PageSize = 25

For lPageNumber = 1 To rst.PageCount
rst.AbsolutePage = lPageNumber
Debug.Print "The first author on page " & _
CStr (1lPageNumber) & " is " &
rst.Fields ("Author") .Value
Next lPageNumber

rst.Close

5.4 Working with Records

When working with data sources, the majority of your work revolves around adding,
editing, or deleting records. In addition, you may find the need to retrieve many records
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at once. Let us begin learning how to work with records by learning how to add them to
our recordset.

5.4.1 Adding New Records

To add a new record to a recordset, use the AddNew method. The AddNew method
creates a new record at the end of your recordset and points the record pointer to it. The
following code illustrates the most basic way in which the AddNew method can be used:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockOptimistic

rst.AddNew

rst.Fields ("Author") = "Jason"
rst.Fields ("Year Born") = 1973
rst.Update

rst.Close

Notice that before the recordset is closed and after the information has been loaded into
the fields of the recordset, the Update method is called. The Update method tells ADO
that the record currently being edited is ready to be updated in the database.

The AddNew method can also be used with a set of parameters as shown in this example:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockOptimistic

rst.AddNew "Author", "Kimberly"

rst.Close

This example passes two parameters to the AddNew method. The first parameter is the
name of a field and the second parameter is the value for that field. There is no need to
call the Update method when using this syntax because ADO knows that you are creating
a new record with only one field value specified.

Finally, the third and final syntax for adding new records with the AddNew method also
accepts two parameters, but it allows you to set multiple fields' values in a single method
call. This is accomplished with the use of arrays as follows:

Dim sFields (1) As Variant
Dim sValues(l) As Variant

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

sFields (0) = "Authoxr"
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sFields (1) "Year Born"

sValues (0) = "Tamara"
sValues (1) = "1975"

rst.AddNew sFields, sValues

rst.Close

Notice that the sFields array has the same dimension as the svValues array and that each
ordinal position in the sFields array (beginning with 0) corresponds to an ordinal position in the
sValues array.

As in the previous example, there is no need to call the Update method, because ADO
assumes that it has all the information it needs and automatically updates this information
in the data source.

It may seem obvious, but it is important to realize that a read-only data source does not
allow you to update the recordset. This includes adding new records. The ability of a
recordset to add new records can be checked with the Supports method by passing the
adAddNew constant:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockReadOnly ' read only... cannot add a record

If (rst.Supports (adAddNew)) Then
rst.AddNew "Author", "New Author"
Else
Debug.Print "Cannot add a new record."
End If

rst.Close

As stated earlier, once a new record has been added to the recordset, the record pointer
points to this new record so that the application can immediately read information from
the newly added record. The following code displays the name of the newly added record,
illustrating that the record pointer is automatically moved to point to the new record:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset

If (rst.Supports (adAddNew)) Then
rst.AddNew
rst.Fields ("Author") = "John"
rst.Update

Debug.Print rst.Fields ("Author")
Else

Debug.Print "Cannot add a new record."
End If
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rst.Close

5.4.2 Updating and Editing Records

Earlier in this chapter, the Update method was described as the method that indicates to
ADO that the application is ready for it to save the information for the edited record.
There is also a method that tells ADO to cancel the pending modifications and to discard
any new information to the data source. This method is the CancelUpdate method, which
is illustrated in the following code:

rst.Open "Authors",
"DSN=BiblioDSN",

adOpenKeyset,
adLockOptimistic

Dim lResponse As Long
If (rst.Supports (adAddNew)) Then

rst.AddNew
rst.Fields ("Author") = "Kaitlyn"
rst.Fields ("Year Born") = "1997"

lResponse = MsgBox ("Are you sure you want to add this record?",
vbYesNo,

"Add Record")

If (lResponse = vbYes) Then
rst.Update

Else
rst.CancelUpdate

End If

End If

rst.Close

This example creates a new record in the recordset and then asks the user to confirm that
they want to create a new record. If the answer is yes, the Update method is called. If the
answer is no, the CancelUpdate method is called.

Besides working in conjunction with the AddNew method, the Update method can also
be used to edit an existing record in the recordset. By passing two parameters (just like
the AddNew method), the Update method can alter the contents of a single field.

The following example queries a data source to create a recordset that contains all records where
Author is equal to Tamara. The Do Until loop then changes each of the records in the recordset
so that the Author field is Tammi, instead of Tamara.

rst.Open "SELECT Author " &
"FROM Authors " &
"WHERE Author='Tamara';", _
"DSN=BiblioDSN",
adOpenKeyset,
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adLockOptimistic

Do Until (rst.EOF)
rst.Update "Author", "Tammi"
rst.MoveNext

Loop

rst.Close

Just as the AddNew method had various syntaxes for its parameters, so does the Update
method. Two Variant arrays can be passed to the Update method so that multiple fields
can be updated immediately within a single record. The following piece of code
illustrates how this can be done:

Dim sFields (1) As Variant
Dim sValues (1) As Variant

rst.Open "SELECT Author, [Year Born] " &
"FROM Authors " &
"WHERE Author='Kimberly';",
"DSN=BiblioDSN",

adOpenKeyset,

adLockOptimistic
sFields (0) = "Author"
sFields (1) = "Year Born"
sValues (0) = "Kim"
sValues (1) = "1975"

Do Until (rst.EOF)
rst.Update sFields, sValues
rst.MoveNext

Until

rst.Close

This example changes the value of the Author field to Kim and the Year Born field to 1975 for all
records where the Author field was originally Kimberly.

The EditMode property returns a value representing the current state of the recordset; this value is
a valid EditModeEnum enumeration value as shown in Table 5-13.

Table 5-13. The EditModeEnum Enumeration

Value Description

Indicates that the AddNew method has been called to add a new
AdEditAdd record to the current recordset, but either the Update or the
CancelUpdate methods have not yet been called to save the new
record to the underlying data source.
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AdEditDelete Indicates that the record that is pointed to by the record pointer has
been deleted.

AdEditInProgress|Indicates that the data within the record that is currently being
pointed to has been edited but not yet saved.

AdEditNone Indicates that there is no editing taking place on the current record.

The EditMode property can be used to print a text message indicating the mode of editing
for a given recordset, at any time, by using a procedure like this one:

Private Sub PrintEditMode (rst As Recordset)

Select Case (rst.EditMode)
Case adEditNone:
Debug.Print "Edit None"
Case adEditInProgress:
Debug.Print "Edit In Progress"
Case adEditAdd:
Debug.Print "Edit Add"
Case adEditDelete:
Debug.Print "Edit Delete"
End Select

End Sub

Now, take a look at a piece of code that has utilizes the PrintEditMode function to
indicate the mode of a recordset at particular key places in our editing routines:

rst.Open "Authors",
"DSN=BiblioDSN"

If (rst.Supports (adAddNew)) Then

PrintEditMode rst ' EditMode = adEditNone

rst.AddNew '
PrintEditMode rst !

rst.Fields ("Author") = "Justin"
rst.Update !
PrintEditMode rst !

rst.AddNew "Author", "Tyler" !
PrintEditMode rst !

rst.AddNew '
rst.Fields ("Author") = "Lisa"
PrintEditMode rst !

rst.AddNew !
other)

IT-SC book

Add a new record
EditMode = adEditAdd

Update the new record
EditMode = adEditNone

Add a new record (and update 1it)
EditMode = adEditNone

Add a new record
EditMode = adEditAdd

Add a new record (update the



PrintEditMode rst ' EditMode = adEditAdd

rst.Fields ("Author") = "Jessie"
rst.Update ' Update the last new record
PrintEditMode rst ' EditMode = adEditNone

End If

rst.Close

5.4.3 Deleting Records

In ADO, the Delete method is used to remove records from the underlying data source. The
Delete method can accept one of the AffectEnum enumeration values shown in Table 5-6.

The following code shows how the Delete method can be used to delete a number of records. In
this case, the Delete method is used to delete all records from the data source whose Year Born
field is equal to 1975:
rst.Open "SELECT Author, [Year Born] " &

"FROM Authors " &

"WHERE [Year Born};l975;",
"DSN=BiblioDSN"

Do Until (rst.EOF)
rst.Delete adAffectCurrent
rst.Requery

Loop

rst.Close

5.4.4 Retrieving Records

Multiple records of a recordset can be retrieved with a single call to ADO in one of two
ways. The first is by using the GetRows method. This method accepts three parameters.
The first parameter is the number of rows that you would like to retrieve. The second
parameter indicates the position in the recordset from which ADO should begin to
retrieve rows. The third parameter indicates which fields to return from the recordset.

The following example shows how the GetRows method is used:

Dim vAuthor As Variant
Dim 1Count As Long

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset, adLockOptimistic

vAuthor = rst.GetRows (20,
adBookmarkFirst,

"Author")

For 1Count = 0 To UBound(vAuthor, 2)
Debug.Print vAuthor (0, 1lCount)
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Next 1Count

rst.Close

The first parameter in the previous example indicates that 20 records should be returned. The
second parameter, adBookmarkFirst, indicates to the GetRows method that ADO should start
retrieving records starting from the first record. In addition to the example shown, the second
parameter of the GetRows method can be a valid bookmark or any one of the BookmarkEnum
enumeration values indicated in Table 5-14.

Table 5-14. The BookmarkEnum Enumeration

Value Description

adBookmarkcurrent |Indicates that the GetRows method will begin retrieving records
starting with the current record in the recordset.

adBookmarkFirst |Indicates that the GetRows method will begin retrieving records
starting with the first record in the recordset.

adBookmarknast  |Indicates that the GetRows method will begin retrieving records
starting with the last record in the recordset.

The third and last parameter of the GetRows method can set to a valid field name -- as in
the last example, an ordinal position of a field name, an array of field names, or an array
of ordinal positions of field names.

Along with the GetRows method, there is a method that returns the entire recordset in a
string format. This method is called the GetString method:

Dim vRecordset As Variant

rst.Open "SELECT * FROM Authors " &
"WHERE ([Year Born]<1970) " &
"AND ([Year Born]<>0); ", _
"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

vRecordset = rst.GetString
Debug.Print vRecordset

rst.Close

Although not shown in this example, the GetString method can accept as many as five
parameters:
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The first parameter, the StringFormat parameter, can be set to a valid StringFormatEnum
enumeration value. Currently, the only value defined within ADO for this enumeration is
adClipString.

The second parameter, the NumRows parameter, indicates the number of rows in the recordset
that should be returned by the GetString method. If the NumRows value is not specified (or if it is
greater than the number of records in the recordset), then the entire recordset will be returned in a
string format.

The third parameter, the ColumnDelimiter parameter, is used to indicate the character in which
the columns are divided. If this parameter is omitted, the TAB character is used.

The fourth parameter, the RowDelimiter parameter, is used to indicate the character in which the
rows are divided. If this parameter is omitted, the CARRIAGE RETURN character is used.

The fifth parameter, the NullExpr parameter, is used to indicate the character in which to display
a NULL value. An empty string is used if this parameter is omitted.

5.5 Lock Types: Managing Access to a Recordset

There are four record-locking schemes in ADO. Each has its own advantages and
disadvantages, as described in the following sections. The record lock type is indicated
by either the LockType property of the Recordset object or the LockType parameter of
the Open method of the Recordset object. The LockType parameter of the Open method
is the fourth parameter in the parameter list.

Either one of these (the parameter or the property) can be set to one of the four valid constants
from the LockTypeEnum enumeration shown in Table 5-15.

Table 5-15. The LockTypeEnum Enumeration

Value Description

adReadOnly Indicates that the recordset will use a read-only record-locking
scheme.

adLockOptimistic Indicates that the recordset will use an optimistic record-

locking scheme.

adLockPessimistic Indicates that the recordset will use a pessimistic record-
locking scheme.

adLockBatchOpt imistic Indicates that the recordset will use a batch optimistic record-
locking scheme.

5.5.1 Read-Only Locks
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A read-only record-locking scheme is the simplest locking scheme of the four available.
Basically, a read-only recordset does not allow adding or editing of records; therefore, the
records themselves do not need to be locked for editing at all.

The following example illustrates how to open a recordset with the read-only record-
locking scheme:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockReadOnly

' cannot alter data

rst.Close

You should use read-only locking whenever you do not plan on updating the data with
the recordset. This can save system resources and speed up the data access because ADO
does not have to handle multiple users editing the data.

5.5.2 Pessimistic Locks

A pessimistic record-locking scheme is one in which the data provider usually locks the
data source, record by record, as soon as a record begins to be edited:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockPessimistic

rst.AddNew ' record locked
rst.Fields ("Author") .Value = "Lindsay"
rst.Update

' record unlocked
rst.Close

The previous example illustrates how the data provider locks a newly created record
immediately while the call to AddNew is made. The record is unlocked once the Update
method (or the CancelUpdate method) is called.

You might choose to use pessimistic locking when your updates are going to be quick, as
with an automated import process. Since pessimistic locking locks the record
immediately, you don't have to wait until you have processed all the data and attempt to
update the record to find out that it is locked by another user. However, pessimistic
locking can cause delays in multi-update applications, creating lock contention.

5.5.3 Optimistic Locks

An optimistic record-locking scheme is one in which the data provider usually locks the
data source, record by record, only during the Update method call:

rst.Open "Authors",
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"DSN=BiblioDSN",
adOpenKeyset,
adLockOptimistic

rst.AddNew
rst.Fields ("Author") .Value = "Lindsay"
rst.Update ' record locked
' record unlocked
rst.Close

Notice how this example differs from that of the pessimistic locking example. The newly
created record is locked only during the Update method call rather than during the entire
time between the AddNew and Update method calls.

You might use optimistic locking when the user has interaction with the editing process.
Because optimistic locking does not lock the record until the update is being performed,
you can tie your code that modifies field values directly to the user interface that the user
is modifying. By using optimistic locking, you don't need to lock a record if the user
decides to take an hour to modify data -- instead, when the user attempts to save the data,
the record would be locked momentarily.

5.5.4 Batch Optimistic Locks

Batch optimistic locking is very similar to optimistic locking in that the data provider
locks the underlying data source only when updates are made, rather than when editing
begins. The difference, however, is that updates are done in batches.

Batch optimistic locking is advantageous when the user is making a lot of changes and
wants to commit them all at once:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,

adLockBatchOptimistic

rst.AddNew "Author", "Christopher"
rst.AddNew "Author", "Charlie"
rst.AddNew "Author", "Frankie"
rst.UpdateBatch

rst.Close

Notice how the previous example adds three new records. Because the LockType parameter of
the Open method call of the Recordset object was set to adLockBatchOptimistic, the records
aren't actually written to the data source until the UpdateBatch method of the Recordset object is
called. In addition, the data source is not locked until this method is called.

Just as the Update method has a CancelUpdate method, the UpdateBatch method has the
CancelBatch method, which accomplishes basically the same job:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
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adLockBatchOptimistic

rst.AddNew "Author", "David"
rst.AddNew "Author", "Danny"
rst.CancelBatch

rst.Close

In the preceding example, neither of the two records created by the AddNew method was
added to the recordset because the CancelBatch method was called.

The UpdateBatch and CancelBatch methods can also accept a valid AffectEnum enumeration
value as shown in Table 5-6. The following example illustrates the use of a parameter with the
CancelBatch and UpdateBatch methods:
rst.Open "Authors",

"DSN=BiblioDSN",

adOpenKeyset,

adLockBatchOptimistic

rst.AddNew "Author", "David"
rst.AddNew "Author", "Danny"
rst.CancelBatch adAffectCurrent ' cancels Danny

rst.AddNew "Author", "Marie"
rst.UpdateBatch adAffectAllChapters ' updates David and Marie

rst.Close

Notice that the call to the CancelBatch method only cancels the last editing function, the AddNew
method that was used to add a record with an Author field set to Danny. The UpdateBatch
method uses the adAffectAllChapters value to update the two remaining, newly created
records.

The Status property displays the status of the current record's editing by returning a sum of one or
more valid RecordStatusEnum enumeration values as shown in Table 5-16.

Table 5-16. The RecordStatusEnum Enumeration

Value Description

adRecCanceled Indicates that the record was not saved because the last
batch operation was canceled.

adRecCantRelease Indicates that the new record was not saved because of!
conflicts with record locks.

adRecConcurrencyViolation|Indicates that the record was not saved because
optimistic concurrency was used.
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adRecDBDeleted

Indicates that the record has already been removed from
the data source.

adRecDeleted

Indicates that the record has been deleted.

adRecIntegrityViolation

Indicates that the record was not saved because the
application violated integrity constraints.

adRecInvalid

Indicates that the record was not saved because its
bookmark was invalid.

adRecMaxChangesExceeded

Indicates that the record was not saved because there
were more pending records than the data provider
supported.

adRecModified

Indicates that the record was not modified.

adRecMutlipleChanges

Indicates that the record was not saved because it would
have affected multiple records.

adReclNew Indicates that the record is new.

adRecObjectOpen Indicates that the record was not saved because it
conflicted with an open storage object.

adRecOK Indicates that the record was successfully updated.

adRecOutOfMemory Indicates that the record was not saved because the
computer has run out of memory.

adRecPendingChanges Indicates that the record was not saved because it

references a pending insert.

adRecPermissionDenied

Indicates that the record was not saved because the
application did not have sufficient permissions.

adRecSchemaViolation

Indicates that the record was not saved because it
conflicted with the underlying structure of the database.
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adRecUnmodified Indicates that the record was not modified.

The Status property can be used to print a textual description of the status of the
Recordset object, at any time, by using a subroutine similar to the one listed here:

Private Sub PrintRecordStatus (rst As Recordset)

Select Case (rst.Status)
Case adRecUnmodified:
Debug.Print "Record is unmodified"
Case adRecNew:
Debug.Print "New record"
Case adRecDBDeleted:
Debug.Print "Record has been deleted"
Case Else:
Debug.Print "Other"
End Select

The PrintRecordStatus method can be used in our code to see the status of our records as
we constantly add and edit them, as shown in this example:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,
adLockBatchOptimistic

PrintRecordStatus rst' Status = adRecUnmodified

rst.AddNew "Author", "David" ' Add a new record
PrintRecordStatus rst' Status = adRecNew

rst.AddNew "Author", "Danny" ' Add a new record
PrintRecordStatus rst' Status = adRecNew

rst.CancelBatch adAffectCurrent' Remove the previous record
PrintRecordStatus rst' Status = adRecDBDeleted

rst.AddNew "Author", "Marie" ' Add a new record
PrintRecordStatus rst' Status = adRecNew

rst.UpdateBatch adAffectAllChapters' Update all pending records
PrintRecordStatus rst' Status = adRecUnmodified

rst.Close

When working with client-side cursors, an Update method of some kind can send a lot of
unnecessary information back to the server. In particular, by default, the Update methods return
all of the records to the server, even if they were not modified. To alter this behavior, the
MarshallOptions property can be set to adMarshallModifiedOnly value, which allows the
client-side cursor to return only the modified records to the server -- this setting can potentially
save a lot of time and resources:

rst.Open "Authors",
"DSN=BiblioDSN",
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adOpenStatic,

adLockBatchOptimistic

rst.MarshalOptions = adMarshalModifiedOnly
rst.AddNew "Author", "Patrice"

rst.Close

The MarshalOptions property is used only when you are using a client-side
#: Recordset object with RDS.

5.6 Summary

This chapter showed you the second of the seven major components of ActiveX Data
Objects, the Recordset object and its functions. After reading this chapter, you should be
able to fully understand the Recordset object and the following key points:

There are four different types of views, or cursors, into a data source's information. These are the
dynamic, keyset, static, and forward-only cursors.

Recordsets are opened with the Open method. Before a recordset is opened, the way in which it
can be opened can be fine-tuned with multiple properties, and once a recordset is opened, it can
be filtered and sorted.

The standard ways in which you can move around within a recordset are the MoveFirst,
MovePrevious, MoveNext, and MoveLast methods. In addition, the record pointer can be set to a
particular ordinal position within a recordset or a valid bookmark.

Records can be added, modified, and deleted. The status of a particular record can be identified --
and multiple records can be returned -- by the single method calls GetRows and GetString.

There are four different types of record-locking schemes: read-only, pessimistic, optimistic, and
batch optimistic record locking.

The next chapter of this book, Chapter 6, explains how to work with individual fields of a

recordset. In addition, this chapter will show how these fields can be manipulated from within an
application.
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Chapter 6. Fields

6.1 The Fields Collection Object

6.2 Field Specifics

6.3 Determining Field Object Functionality

6.4 Summary
6.1 The Fields Collection Object

Every Recordset object contains a collection of fields represented by the Fields collection
object. Within the Fields collection object, there is a collection of Field objects, each
representing a column in the recordset. Through the Fields collection object, each
individual Field object can be accessed.

Every value within one column of a recordset shares a common group of characteristics,
which define that field. These characteristics for each column are stored in a
corresponding Field object within the recordset's Fields collection object.

6.1.1 The Field Object

In its simplest form, a Field object has a name and a value. A field's name uniquely
identifies a column within the recordset. The name of a given field can be accessed
through Field object's Name property, for example:

Dim fld As Field

rst.Open "Authors",
"DSN=BiblioDSN"

Set fld = rst.Fields (1)
Debug.Print fld.Name

rst.Close
Set fld = Nothing

The value of a Field object changes depending on which record the record pointer is
pointing to. The value of a field can be obtained by the Value property of the Field object:

Debug.Print rst.Fields!Author.Value
Debug.Print rst.Fields!Author

Both of these statements would print the same value, because the two lines are identical
in meaning: because the Value property is the default property for the Field object.
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When you add new records to a recordset, you can use the Value property to set the value
for a particular field in the new record:
rst.AddNew

rst.Fields ("Author") .Value = "Jason"
rst.Update

And, as mentioned earlier, since the Value property is the default property for the Field
object, it can be omitted, as in the following example:
rst.AddNew

rst.Fields ("Author") = "Kimberly"
rst.Update

6.1.2 Working with the Fields Collection

The Fields collection object of a Recordset object contains a collection of Field objects
for the given recordset, once the Recordset object is opened. The number of Field objects
with the Fields collection object can be obtained with the Count property:

rst.Open "Authors",

"BiblioDSN",
adOpenKeyset,
adLockOptimistic

Debug.Print rst.Fields.Count

rst.Close

Individual Field objects can be accessed with the Item method of the Fields collection
object:

Debug.Print rst.Fields.Item(l) .Name
Debug.Print rst.Fields.Item("Author") .Name

Alternatively, the Item method can be omitted, because it is the default property of the
Fields collection object:

Debug.Print rst.Fields (1) .Name
Debug.Print rst.Fields ("Author") .Name

In addition, the following syntax can be used to access a particular Field object in the
Fields collection object:

Debug.Print rst.Fields!Author.Name

To add a new Field object to the Fields collection object, use the Append method:

rst.Fields.Append "Dirty", _
adChar,
10,
adFldMayBeNull + adFldUpdatable

Notice the use of the parameters in this example. The first parameter gives the newly created
Field object a name. The second parameter indicates the new Field object's datatype. The optional
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third parameter indicates the defined size of the new Field object. The fourth and last parameter is
a combination of F1dAttributesEnum values. All of these parameters are described later in this
chapter.

The Append method cannot be called on a recordset that is already open or has had the
ActiveConnection property previously set.

To remove a Field object from the Fields collection object, use the Delete method of the
Fields object with a single parameter indicating the name of the Field to delete from the
collection:

rst.Fields.Delete "Dirty"

6.2 Field Specifics

The Field object, as stated earlier, contains all of the information that corresponds to a single
column of data within the recordset. The most important type of field characteristic is the field's
datatype.

6.2.1 Field Datatypes

The datatype of a field specifies the type of information stored in the field within the recordset.
There are many different datatypes available from many different data sources. ADO contains a
list of datatypes that encompasses the majority of the datatypes known to developers. This list is
shown in Table 6-1. These values are constants that represent the different datatype values that
the Type property of the Field object can be set to.

Table 6-1. The DataTypeEnum Enumeration

Value Description

adArray Indicates that the datatype of the Field object is a safe array of’
another type that is joined to the adArray value by a logical Or.

adBigInt Indicates that the datatype of the Field object is an 8-byte signed
integer value.

adBinary Indicates that the datatype of the Field object is a binary value.
adBoolean Indicates that the datatype of the Field object is a Boolean value.
adByRef Indicates that the datatype of the Field object is a pointer to

another type which is joined to the adByRef value by a logical Or.
adBSTR

Indicates that the datatype of the Field object is a null-terminated
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character-string value.

adChar Indicates that the datatype of the Field object is a String value.

adCurrency Indicates that the datatype of the Field object is a currency value,
which is stored in an 8-byte, signed integer.

adDate Indicates that the datatype of the Field object is a date value,
which is stored in a Double.

2dDBDate Indicates that the datatype of the Field object is a date value represented
in the format yyyymmdd.

adDBTime Indicates that the datatype of the Field object is a date value represented
in the format hhmmss.

_ Indicates that the datatype of the Field object is a date-time stamp

adDBTimeStamp represented in the format yyyymmddhhmmss and a fraction value that
represents billionths of a second.

adDecimal Indicates that the datatype of the Field object is an exact numeric
value with a fixed precision and scale.

adDouble Indicates that the datatype of the Field object is a double-precision
floating-point value.

adEmpty Indicates that the datatype of the Field object is unspecified.

adError Indicates a 32-bit error code.

adGUID Indicates that the datatype of the Field object is a globally unique
identifier (GUID).

adTDispatch Indicates that the datatype of the Field object is a pointer to an
Idispatch interface on an OLE object.

adInteger Indicates that the datatype of the Field object is a 4-byte signed

integer value.
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Indicates that the datatype of the Field object is a pointer to an

adIUnknown
unknown interface on an OLE object.

adLongVarBinary  |Indicates that the datatype of the Field object is a long binary
value.

adLongVarChar Indicates that the datatype of the Field object is long String value.

adLongVarWChar Indicates that the datatype of the Field object is a long null-
terminated string value.

adNumeric Indicates that the datatype of the Field object is an exact numeric
value with a fixed precision and scale.

adSingle Indicates that the datatype of the Field object is a single precision
floating-point value.

adSmallInt Indicates that the datatype of the Field object is a 2-byte signed-
integer value.

adTinyInt Indicates that the datatype of the Field object is a 1-byte signed-
integer value.

adUnsignedBigint |Indicates that the datatype of the Field object is an 8-byte
unsigned-integer value.

adUnsignedTnt Indicates that the datatype of the Field object is a 4-byte
unsigned-integer value.

adUnsignedSmallTnt |Indicates that the datatype of the Field object is a 2-byte
unsigned-integer value.

adUnsignedTinyTnt |Indicates that the datatype of the Field object is a 1-byte
unsigned-integer value.

adUserDefined Indicates that the datatype of the Field object is a user-defined

variable.
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advarBinary Indicates that the datatype of the Field object is a binary value.

adVarChar Indicates that the datatype of the Field object is a String value.

adVariant Indicates that the datatype of the Field object is an Automation
Variant value.

Indicates that the datatype of the Field object is a structure that
adVector contains a count of elements and a pointer to a value of another
other type, which is joined to the adVector value by a logical Or.

advarWChar Indicates that the datatype of the Field object is a null-terminated
Unicode character-string value.

adWVhar Indicates that the datatype of the Field object is a null-terminated
Unicode character-string value.

You can use the Type property of the Field object to print the datatype for a given object
with a function, as shown here:

Private Sub PrintFieldDataType (fld As Field)
Dim sTemp As String

Select Case (fld.Type)
Case adBigInt:

sTemp = "8-Byte Signed Integer"
Case adBinary:
sTemp = "Binary"
Case adBoolean:
sTemp = "Boolean"
Case adBSTR:
sTemp = "Null Terminated String"
Case adChar:
sTemp = "String"
Case adCurrency:
sTemp = "Currency"
Case adDate:
sTemp = "Date (Double)"
Case adDBDate:
sTemp = "Date (yyyymmdd)"
Case adDBTime:
sTemp = "Time (hhmmss)"
Case adDBTimeStamp:
sTemp = "Date/Time (yyyymmddhhmmss and a billionths "

& "of a second fraction)"
Case adDecimal:
sTemp = "Decimal"
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Case adDouble:
sTemp = "Double Precision Floating Point"
Case adEmpty:
sTemp = "Not Specified"
Case adError:
sTemp = "32-Bit Error code"
Case adGUID:
sTemp = "Globally Unique Identifier"
Case adIDispatch:
sTemp = "Pointer to an IDispatch Interface"
Case adInteger:
sTemp = "4-Byte Signed Integer"
Case adIUnknown:
sTemp = "Pointer to an IUnknown Interface"
Case adLongVarBinary:
sTemp = "Long Binary"
Case adLongVarChar:
sTemp = "Long String"
Case adLongVarWChar:
sTemp = "Long Null Terminated String"
Case adNumeric:
sTemp = "Numeric"
Case adSingle:
sTemp = "Single Precision Floating Point"
Case adSmallInt:
sTemp = "2-Byte Signed Integer"
Case adTinyInt:
sTemp = "1-Byte Signed Integer"
Case adUnsignedBigInt:
sTemp = "8-Byte Unsigned Integer"
Case adUnsignedInt:
sTemp = "4-Byte Unsigned Integer"
Case adUnsignedSmallInt:
sTemp = "2-Byte Unsigned Integer"
Case adUnsignedTinyInt:
sTemp = "1-Byte Unsigned Integer"
Case adUserDefined:
sTemp = "User Defined Variable"
Case adVarBinary:
sTemp = "Binary"
Case adVarChar:
sTemp = "String"
Case adVariant:
sTemp = "Variant"
Case adWChar:
sTemp = "Null Terminated Unicode String"
End Select

Debug.Print fld.Name & ":",
sTemp

End Sub

The PrintFieldDataType function can be used to display the datatype of each of the Field
objects in a given Fields collection object:

For Each fld In rst.Fields
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PrintFieldDataType fld
Next fld

If we were to take a look at the output of running the previous code segment, we might
see something like this:

Au ID: 4-Byte Signed Integer
Author: String
Year Born: 2-Byte Signed Integer

For fields with numeric datatypes, the Precision property allows you to see the number of
bytes that can be used to represent the information within the field. The following code
will print the precision for each of the three fields in the Fields collection object:
For Each fld In rst.Fields

Debug.Print fld.Name & ":",

fld.Precision B
Next fld

with output something like:

Au ID: 10
Author: 255
Year Born: 5

The Au ID field can hold the maximum value that can be shown in 10 digits
(2,147,483,647). The Author field does not have precision -- thus the 255 value. The
Year Born field's largest value (32,767) can be shown in a maximum of 5 bytes.

The NumericScale property is used to determine how many bytes are used after the
decimal point for fields with numeric datatypes. If the following code was run on the
same table, values of 255 would appear for each since Long Integers, Strings, and
Integers do not have a numeric scale:
For Each fld In rst.Fields

Debug.Print fld.Name & ":",

f1d.NumericScale
Next fld

6.2.2 Field Sizes

There are two sizes associated with each Field object: defined and actual.

The defined size of a field is the size, in bytes, that the field obtains within a data source
to hold the field's information. The actual size of a field is the size, in bytes, that is used
by the field to hold the field's information. In other words, the defined size indicates the
allotted space for the field information while the actual size is the space that is actually
used. The actual size can be equal to or less than the defined size.

The defined size of a field can be obtained by using the DefinedSize property. The actual
size of a field is determined by the ActualSize property:

For Each fld In rst.Fields
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Debug.Print "Name:",

fld.Name

Debug.Print "Value:",

fld.Value

Debug.Print "Actual Size:", _
fld.ActualSize

Debug.Print "Defined Size:",
fld.DefinedSize

Debug.Print "Room Left:",
(fld.DefinedSize - fld.ActualSize)

Debug.Print

Next fld

If this code were run on our data source, the following output would be generated:

Name : Au ID
Value: 16587
Actual Size: 4
Defined Size: 4

Room Left: 0

Name : Author
Value: Kimberly
Actual Size: 8
Defined Size: 50

Room Left: 42

Name: Year Born
Value: 0

Actual Size: 2
Defined Size: 2
Room Left: 0

Notice that the fields that are of numeric datatypes have no room left, even if they aren't
holding any information (Year Born). Also notice how the actual size is different from
the defined size for the field Author, which is a string datatype.

6.2.3 Large Datatypes

Sometimes a field's data is too large to obtain all at once. Sometimes we don't know the
actual size of a field's data. A good example of this is the Microsoft Access datatype
"Memo." This datatype is used to hold a large amount of string information, and the
amount varies from record to record.

Conventional field access would tell us to use the Value property to obtain this data, but
ADO gives us a couple more functions to deal with these datatypes. The AppendChunk
and GetChunk methods are used to store and retrieve chunks of information in datatypes
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that contain large binary information. In order to use either the AppendChunk or
GetChunk methods, the field must be able to support them. To check for this
functionality, use the Attributes property as shown in the following example:

If (rst.Fields("BigField") .Attributes And adFldLong) Then
rst.MoveFirst

rst.Fields ("BigField") .AppendChunk "This is the first part of the
data"

rst.Fields ("BigField") .AppendChunk "This is another"

rst.Fields ("BigField") .AppendChunk "This is another"

rst.Fields ("BigField") .AppendChunk "This is another"

rst.Update

End If

This code segment moves to the first record within a recordset and appends data to a field,
BigField, if the field has an attribute of adF1dLong. The first AppendChunk method call replaces
the information within the field, while each subsequent call adds information onto the last. Finally,
the Update method of the recordset is called to save the information.

After running this code, the value of the BigField field would be, "This is the first part of
the dataThis is anotherThis is anotherThis is another". In this example, this value makes
little sense, but in real-world applications, the AppendChunk method can be used to
append log information, note fields, or even binary image information.

The sister method of AppendChunk, GetChunk, is used to retrieve the information within a large
binary field. Just as with AppendChunk, the attribute flag adF1dLong must be set in order to use
the method. The following example uses the GetChunk method to retrieve the information stored
within the BigField field:

If (rst.Fields ("BigField") .Attributes And adFldLong) Then
Dim sTemp As String

rst.MoveFirst
sTemp = rst.Fields ("BigField") .GetChunk(5) & ""
While (sTemp <> "")

Debug.Print sTemp;

sTemp = rst.Fields ("BigField") .GetChunk(2) & ""
Wend
Debug.Print

End If

In this example, an initial call to the GetChunk method is made with the parameter 5, which
indicates how many bytes of information to retrieve from the field. With this method call,
GetChunk will return five bytes of information if it exists. If less than five bytes of information
exists, then the remainder will be returned. If there is no more information to return, the value
returned from the GetChunk method is Nu11.
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This return value from the GetChunk method is concatenated with an empty string ("") so that we
do not get an error if this information returned Nul1l. We cannot assign a Null value to a String,
but by concatenating a Null value and empty string, we are left with an empty string, which can
be assigned to a String variable.

The previous code then performs a while loop, which checks for an empty string value to
indicate completion. Within the loop, the GetChunk method retrieves two bytes at a time, until a
Null value is returned and concatenated with our empty string, thus ending the while loop.

6.2.4 Batch Updates

When working with batch updates, sometimes it is desirable to know what was in the
field before changes were made. ADO offers two different properties to check this value:
UnderlyingValue and OriginalValue.

The OriginalValue property returns the value that was originally returned to the
Recordset object. This value is used to restore the field value when a CancelUpdate or
CancelBatch method is called. If the Update or UpdateBatch method is called, then the
OriginalValue will return this new value.

The UnderlyingValue property returns the value that is stored in the data source. This
value can change (perhaps by another user) and differs from the OriginalValue, which
returns the value last stored in the recordset.

To see the difference between the two properties, look at the following code fragment:

rst.Open "Authors",
"DSN=BiblioDSN",
adOpenKeyset,

adLockBatchOptimistic

rst.MoveFirst
PrintFieldValues rst.Fields ("Author")

rst.Fields ("Author") = "Jason"
PrintFieldValues rst.Fields ("Author")

rst.Fields ("Author") = "Kimberly"
PrintFieldValues rst.Fields ("Author")

' modify the first record, assuming its Year Born field is 1973

con.Open "DSN=BiblioDSN"

con.Execute "UPDATE Authors SET Author = 'Tammi' WHERE [Year Born]
= 1973;"

con.Close

PrintFieldValues rst.Fields ("Author")

rst.Fields ("Author") = "Kaitlyn"
PrintFieldValues rst.Fields ("Author")

rst.UpdateBatch
PrintFieldValues rst.Fields ("Author")
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rst.Close

Here the record pointer is positioned to the first record in the recordset. Its value is changed to
Jason, then to Kimberly. At this time, a second transaction updates all records to Tammi, where
the Year Born field value is 1973 (we are assuming the first record has this value for Year Born).
Next, the Author name is changed to Kait1yn and then updated.

Between the commotion, calls to the method PrintFieldValues are made. This method
simply displays the name, value, underlying value, and original value of the field as
follows:

Private Sub PrintFieldValues (fld As Field)

Debug.Print "Name: " & fld.Name
Debug.Print "Value: " & fld.Value
Debug.Print "Underlying Value: " & fld.UnderlyingValue
Debug.Print "Original Value: " & fld.OriginalValue
Debug.Print

End Sub

If we took a look at the output of the previous pieces of code, we would see something
like this:

Name : Author

Value: Sydow, Dan Parks
Underlying Value: Sydow, Dan Parks
Original Value: Sydow, Dan Parks

The first call to the PrintFieldValues prints what we would expect -- the value,
underlying value, and original value are all the same:

Name : Author
Value: Jason
Underlying Value: Sydow, Dan Parks

Original Value: Sydow, Dan Parks
Now, the code has changed the value of the field to Jason. Notice that the recordset is in batch

updating mode and the information will not be saved until the UpdateBatch method is called.

Name : Author
Value: Kimberly
Underlying Value: Sydow, Dan Parks

Original Value:

Sydow, Dan Parks

Again, the value of the field is changed, this time to Kimberly:

Name:

Value:

Underlying Value:
Original Value:
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Notice how the underlying value and the original value part ways. Now the underlying
value in the data source has been changed by the Update method from a separate
transaction. The original value is the value that was originally returned to the recordset.

Name: Author

Value: Kaitlyn
Underlying Value: Tammi

Original Value: Sydow, Dan Parks

Once again, the value of the field is changed -- this time to Kaitlyn:

Name : Author
Value: Kaitlyn
Underlying Value: Kaitlyn
Original Value: Kaitlyn

Finally, the UpdateBatch method is called, resetting all three values to the value that is in
the field, in the data source, and the value that has been returned to the recordset.

6.3 Determining Field Object Functionality

Earlier, the Attributes property of the Field object was introduced as a method to identify
functionality available to a particular field. In the earlier example, the Attributes property

was used to see whether a field contained long binary data prior to using the
AppendChunk and GetChunk methods.

In addition to this attribute, the Attributes property can identify any combination of valid
FieldAttributeEnum enumeration values as listed in Table 6-2.

Table 6-2. The FieldAttributeEnum Enumeration

Value Description

adFldMayDefer Indicates that the field value is returned only when the value is
accessed rather than with the rest of the record.

adFldUpdatable Indicates that the field value is updateable.

adFldUnknownUpdatable |Indicates that ADO cannot determine if the field value is

updateable.
adFldFixed Indicates that the field contained a fixed length of data.
adFldIsNullable Indicates that the field value can be set to Null.
adFldKeyColumn

Indicates that the field value is a key in the data source.
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adF1dMayBeNull Indicates that the Null values can be returned by this field
value.

Indicates that the field value is a long binary value. This

adrldLong attribute must be set in order to use AppendChunk and
GetChunk methods on a field.

2dF1dRowID Indicates that the field value is a unique row identifier that
cannot be set.

adFldRowVersion Indicates that the field value is a type of time and/or date

stamp used to track changes in the record.

adrldCacheDeferred Indicates that the field value is cached.

In order to check for a particular FieldAttributeEnum value, use the logical And operator on the
Attributes property as shown in the following code segment:

For Each fld In rst.Fields

Debug.Print "Name:",
fld.Name

Debug.Print "Attributes:"

If (fld.Attributes And adFldMayDefer) Then
Debug.Print , "Deferred"
End If

If (fld.Attributes And adFldUpdatable) Then
Debug.Print , "Updateable"
End If

If (fld.Attributes And adFldUnknownUpdatable) Then
Debug.Print , "Update capability unknown"
End If

If (fld.Attributes And adFldFixed) Then
Debug.Print , "Fixed-length data"
End If

If (fld.Attributes And adFldIsNullable) Then
Debug.Print , "Accepts Null values"
End If

If (fld.Attributes And adFldMayBeNull) Then

Debug.Print , "Field may be null"
End If
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If (fld.Attributes And adFldLong) Then
Debug.Print , "Long binary data"
End If

If (fld.Attributes And adFldRowID) Then
Debug.Print , "Row identifier"
End If

If (fld.Attributes And adFldKeyColumn) Then
Debug.Print , "Key column"
End If

If (fld.Attributes And adFldRowVersion) Then
Debug.Print , "Time or date stamp for versioning"
End If

If (fld.Attributes And adFldMayBeNull) Then
Debug.Print , "Cached"”
End If

Debug.Print

Next fld

In this code, separate If...Then clauses are needed to check for each FieldAttributeEnum
value. Because the Attributes property can contain multiple FieldAttributeEnum values, I do
not recommend checking for an attribute with equality. For instance, if the following code were
used to check for the adF1dRowVersion value, it would not work if the Attributes property
contained both the adF1dRowVersion and adF1dKeyColumn flags:

' will not detect adFldRowVersion + adFldKeyColumn

If (fld.Attributes = adFldRowVersion) Then

Debug.Print , "Time or date stamp for versioning"
End If

6.4 Summary

After reading this chapter, you should understand the Fields collection object, as well as
the Field object, and the following key points about the two:

The Fields collection object contains a collection of Field objects, which each represent a column
in the data source.

There are many different datatypes for fields, all of which can be identified with the Type
property. For many types, alternate properties such as Precision and NumericScale can be used to
better explain the definition of the field.

The supported functionality of a given Field object can be obtained using the Attributes property.

The next chapter of this book, Chapter 7, explains how commands can be sent to the data source
in order to execute SQL statements, stored procedures, and other data source-specific commands.
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Chapter 7. The Command Object

The Command object performs one of three tasks. First, it can query the data source and
return a Recordset object. By giving the Command object the name of a parameterized
query, a stored procedure, or even a table, the Command object can execute instructions
and return to your application a Recordset object with the results of the operation.
Although we have learned to pass SQL statements and open tables with other objects
from ADO (e.g., Recordset objects), as we will soon learn, the Command object is the
only object that can use Parameter objects.

Second, the Command object can execute bulk operations such as an UPDATE or INSERT INTO
SQL statement. Again, the Recordset object can provide the same functionality, but the Command
object will allow the persistence of its command text for re-execution, unlike the Recordset object.

Finally, the Command object can alter the state of the underlying data source using SQL
statements. Appendix A, introduces the Structured Query Language (SQL) and provides
examples of commands that can alter the structure of a data source.

7.1 Specifying Commands

Commands are set, through Command objects, with two properties. The first of these properties,
CommandText, holds either the String value representing the command's text or the name of a
stored command text as the data provider references it. In other words, either the SQL statement
SELECT * FROM Authors; can be assigned to the CommandText property, or this string can be
stored in the data source and referenced, through the data provider, by a name such as "Get All
From Authors". The CommandType property tells ADO what kind of value resides in the
CommandText property. This property would indicate if the value within the CommandText
property was a SQL statement or a name of a stored SQL statement. The value of the
CommandType property can be set to any valid CommandTypeEnum values as shown in Table
7-1.

Table 7-1. The CommandTypeEnum Enumeration

Value Description

adCmdText Indicates that the value of the CommandText property is a definition
of a command that the data provider will understand.

Indicates that the value of the CommandText property is the name of]
a table within the data source. ADO will create a SQL statement
from the table name specified to return all fields within the table.

adCmdTable

adCmdTableDirect|Indicates that the value of the CommandText property is the name of
a table within the data source. This value is very similar to that of
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adCmdFile except that the table name is used to return all of the
fields within the table rather than a generated SQL statement.

adcmdstoredproc |Indicates that the value of the CommandText property is the name of
a stored procedure accessible by the data provider.

Indicates that the value of the CommandText property is of an

adCmdUnknown unknown type. This is the default value for the CommandType
property.
adCmdFile Indicates that the value of the CommandText property is the name of’

a file that has been created by a persisted Recordset.

One of the most common uses of the CommandText and CommandType properties
involves passing textual definitions of commands to the data source.

7.1.1 Textual Definitions as Commands

When working with textual definitions of a command, we usually think of SQL
statements. Although it is a topic well beyond the scope of this book, many other types of
textual definitions can be defined within the CommandText property, depending on your
data provider. Particular command information should be available within your data
provider's documentation. In this book, we are working with Access and SQL Server
databases; therefore, we are going to stick with SQL statements as the sole example of
textual definitions of commands.

The following piece of code illustrates how a SQL SELECT statement can be assigned to the
CommandText property and how it can be executed to return a Recordset object to the application:

com.ActiveConnection "driver={SQL Server}; "

& "server=JROFF LAPTOP; "
& "uid=sa; " _
& "database=Northwind"
com.CommandText = "SELECT * "
& "FROM Customers "
& "WHERE (ContactTitle = 'Sales Representative') "
& "AND (Country = 'USA'); "
com.CommandType = adCmdText
Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ContactName")
rst.MoveNext

Loop

rst.Close
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In this example, the Execute method of the Command object instructed ADO to query the data
source with the SQL statement defined within the CommandText property and to return a
Recordset object. Notice that ADO also knew the CommandText property held a textual
definition of a command because the CommandType property had been set to adCmdText.

It is also important to note that the ActiveConnection property, in the last piece of code,
was used to indicate the SQL Server data source that we are using to execute our query.
Although the ActiveConnection property is explained in greater detail later in this chapter,
all Command objects have to have an associated connection to a data source to use the
Execute method.

The next piece of code is somewhat similar to the last, except that the SQL statement being
executed by the Command object is considered an Action query (see Appendix A for more
information):

com.ActiveConnection "driver={SQL Server}; "

& "server=JROFF LAPTOP; "
& "uid=sa; "
& "database=Northwind"

com.CommandText "UPDATE customers "

& "SET Country = 'UK"' "

& "WHERE (CustomerID = 'HUNGC'); "
com.CommandType = adCmdText
Set rst = com.Execute

If (rst.State & adStateOpen) Then

Debug.Print "Recordset is open... records returned."
rst.Close

Else
Debug.Print "Recordset not open... no records."

End If

Since an Action query does not return records, the Recordset object returned from the
Execute method is closed. Furthermore, if we attempt to use the Close method on a
closed Recordset object, we get an error. The previous example illustrates how you can
use the Command object to modify a group of records with a single command.

7.1.2 Stored Procedures as Commands

Another type of value that can be passed to the CommandText property is a name of a
stored definition of a command -- a stored procedure. Stored procedures are used a lot in
today's database applications and used quite heavily within ADO implementations of
these applications.

To execute a stored procedure with a Command object in ADO, pass the name of the stored
procedure to the CommandText property, and set the CommandType property to
adCmdStoredProc as shown:

com.ActiveConnection = "driver={SQL Server}; "
& "server=JROFF LAPTOP; "
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& "uid=sa; " _
& "database=Northwind"

com.CommandText
com.CommandType

"[Ten Most Expensive Products]"
adCmdStoredProc

Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("TenMostExpensiveProducts")
rst.MoveNext

Loop

In this code, we are assuming that the stored procedure "Ten Most Expensive Products"
returns records. In addition, because the name of this stored procedure has spaces within
it, we have to put this name within brackets. This is a requirement of SQL Server, not
ADO. ADO simply passes this information to SQL Server.

7.1.3 Table Names as Commands

Table names can be used as the command text of a Command object in two different ways. First,
when the adCmdTable value is used within the CommandType property, ADO constructs a SQL
statement based on the table name that is passed to it through the ComandText property, as in the
following code:

"driver={SQL Server}; " _
"server=JROFF_LAPTOP; "
"uid=sa; "

"database=Northwind"

com.ActiveConnection

2 = |

com.CommandText = "Orders"
com.CommandType adCmdTable

Set rst = com.Execute
Debug.Print "CommandText property value: " & com.CommandText

rst.Close

The output from this code is:

CommandText property value:
SELECT * FROM ORDERS

As you can see, ADO has generated a SQL statement and has placed it directly within the
CommandText property.

The second way tables can be accessed with a Command object is with the adCmdTableDirect
setting for the CommandType property. This setting is not available with all data providers,
including SQL Server, but it does exist:

com.ActiveConnection = "DSN=SupportedDSN"

com.CommandText "ATableName"
com.CommandType = adCmdTableDirect
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Set rst = com.Execute

Debug.Print "CommandText property value: "
Debug.Print UCase$ (com.CommandText)

rst.Close

When this code is executed on a data provider that supports the adCmdTableDirect flag of the
CommandType property, its output is:

CommandText property value:
ATableName

Notice how ADO does not change the value of the CommandText property value when
communicating with the data provider.

7.1.4 Unknown Command Types

Another valid setting for the CommandType property is adCmdUnknown. What this value
indicates to ADO is that the application does not know what it is sending to the data provider. It
could be a SQL statement, a stored procedure, or a table name. It doesn't know. Although ADO
will accept this, it is not a wise value to use unless absolutely necessary.

When you do use the adCmdUnknown value, ADO has to try to figure out what it has and perform
additional communications with SQL Server to determine the type of command it is, an
unnecessary and time-consuming activity.

Nevertheless, if for some reason you don't know the type of command that you are asking ADO
to execute, you can use the adCmdUnknown value as follows:

com.ActiveConnection "driver={SQL Server}; "

& "server=JROFF LAPTOP; " _
& "uid=sa; " _
& "database=Northwind"

com.CommandText "[Ten Most Expensive Products]"
com.CommandType = adCmdUnknown

Set rst = com.Execute

If (rst.State & adStateOpen) Then

Debug.Print "Recordset is open... records returned."
rst.Close

Else
Debug.Print "Recordset not open... no records."

End If

As you can see, the only difference is the change of the CommandType property value to
adCmdUnknown.

7.2 Executing Commands
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You can execute a command with the Command object, the Connection object, or the
Recordset object. Command objects allow you the greatest flexibility by allowing you to
specify how the returned Recordset is defined. Connection objects and Recordset objects
offer very little fine-tuning capabilities, but they are excellent for retrieving simple
recordsets using the default settings.

7.2.1 Executing Commands with the Command Object

A command can be executed with a Command object by using its Execute method. The Execute
method has three parameters. The first is a number indicating how many records were affected by
the command once it had been executed. If the command being executed deleted records, this
number would indicate how many were deleted. If it was a command to update records, this
number would indicate how many were updated. The second is an array of variant data
representing one or more parameter values (parameters are discussed in the next section of this
chapter). The third is an integer value representing a CommandTypeEnum value listed in Table
7-1 and an optional ExcecuteOptionEnum value.

The ExecuteOptionEnum value used with the Execute method of the Command object allows you
to specify how a provider should execute a command. The wvalid values for the
ExecuteOptionEnum enumeration can be found in Table 7-2.

Table 7-2. The ExecuteOptionEnum Enumeration

Enumeration (ADO/WFC) Value Description
AdAsyncExecute 16 Instructs ADO to execute the command
(ASYNCEXECUTE) (&H10) asynchronously.

Instructs ADO to fetch the records returned
adAsyncFetch (ASYNCFETCH) 3(§<H2O) from this command asynchronpusly after the

initial number of rows (indicated by the
CacheSize property) are returned.

Instructs ADO never to block the main
adAsyncFetchNonBlocking 64 thread while executing, and if the row that is
(ASYNCFETCHNONBLOCKING) (6H40) requested has not been read, it is

automatically moved to the end of the file.

Instructs ADO that the CommandText property
adExecuteNoRecords 128 does not return rows, and if it does, to discard
(NORECORDS) (s¢H80) |them. This value is always combined with
adCmdText or adCmdStoredProc of the
CommandTypeEnum enumeration.

1024

AdExecutest rean (no] (sH400) Indicates that the returned object of the

Command object's Execute method will be a
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ADO/WFC equivalent) Stream object. This value is invalid for all
other uses.

Although a Command object is independent of other objects, it must be connected to a
data source before it can execute its command. The Command object uses the
ActiveConnection property to establish this connection.

The ActiveConnection can be set to any valid, open Connection object, as shown in the
following example:

con.ConnectionString = "DSN=BiblioDSN"
con.Open

Set com.ActiveConnection = con

com.CommandText = "Authors"

Set rst = com.Execute(, , adCmdTable)

Debug.Print "First author's name: " & rst.Fields ("Author")

rst.Close
con.Close

In this example, once the Connection object is open, a reference of the object is given to
the Command object to use as a connection to the data source (this is merely one way of
establishing a connection). If the Close method of the Connection object were to be
called prior to the Execute method of the Command object, an error would occur.

A Command object's ActiveConnection property can also accept a String value
representing a connection string. With this value, the Command object can create its own
Connection object, internally:

com.ActiveConnection = "DSN=BiblioDSN"

Set con = com.ActiveConnection

Debug.Print "Command Object's Connection String:"
sTemp = con.ConnectionString & ";"

While (sTemp <> "")

nPosition = InStr(l, sTemp, ";", vbTextCompare)
Debug.Print , Left$ (sTemp, nPosition)
sTemp = Right$ (sTemp, Len(sTemp) - nPosition)

Wend

com.CommandText = "Authors"

Set rst = com.Execute(, , adCmdTable)

Debug.Print "First author's name: " & rst.Fields ("Author")
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rst.Close
con.Close

Notice that in this code segment, the internally created Connection object is actually
retrieved from the Command object by reading the ActiveConnection property.

The following example is the output that describes the ConnectionString property of the newly
created Connection object, all derived from the original "DSN=BiblioDSN" connection string
passed to the ActiveConnection of the Command object:
Command Object's Connection String:

Provider=MSDASQL.1;

Connect Timeout=15;

Extended Properties="DSN=BiblioDSN;

DBQ=c:\My Documents\Book\Chapter 5\BIBLIO.MDB;

DriverId=25;

FIL=MS Access;

MaxBufferSize=512;

PageTimeout=5;

"w.
’

Locale Identifier=1033;

If a Connection object is not specified for a Command object's ActiveConnection
property, a new Connection object is created each time, even if the connection string used
is the same. It is wiser to create a single Connection object and pass it to the Command
object each time you need to execute a command to save resources and connection time.

7.2.2 Executing Commands with the Connection Object

The second way of executing a command is through the Connection object. Although it is
not necessary to explicitly instantiate an instance of a Command object in order to
execute a command through the Connection object, it does not mean that one is not being
used.

The Execute method of the Connection object accepts three parameters. The first is the
equivalent of the CommandText property of the Command object. The second is a
variable used to store the number of records affected by the execution. The third and final
parameter is equivalent to the CommandType property of the Command object,
specifying the type of command that has been passed in the first parameter:

con.Open "DSN=BiblioDSN"

Set rst = con.Execute ("Authors",
4 J—
adCmdTable)
Debug.Print "First author's name: " & rst.Fields ("Author")

rst.Close

When the Execute method is called, it returns a Recordset object just as the Command's
Execute method does. This is done with a Command object that is created internally by
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the Connection object. The Command object created by the Connection object cannot be
retrieved like the Connection object from the Command object in the last section.

7.2.3 Executing Commands with the Recordset Object

The third and final way of executing a command within ADO is with the use of a
Recordset object. In this way, a Command object is created by specifying at least the
connection and the command itself. This Command object is then passed to the Open
method of the Recordset object as the first parameter, representing the source of the
recordset. The following piece of code represents this method:

com.ActiveConnection = "DSN=BiblioDSN"
com.CommandText = "Authors"

rst.Open com,

4 f—

adOpenDynamic,
adLockBatchOptimistic,
adCmdTable

Debug.Print "First author's name: " & rst.Fields ("Author")

rst.Close

Note that if a Command object is being passed to the Open method of the Recordset
object, a connection must already be established within the Command object. The
connection cannot be present in the second parameter of the Open method. This situation
would result in an error.

In addition, it is also very important to note that this final method of executing commands
is the only method that allows the developer to specify how the recordset is returned to
the application. It is the only way in which the cursor type and locking scheme can be
specified for the resulting recordset.

7.3 Parameters

Parameterized queries are used frequently in today's databases. Parameters allow queries
to be stored within the data source and to be altered based upon different values at
runtime.

7.3.1 Passing Parameters

Like most things in ADO, there are a couple ways of passing parameter values to the data
provider.

The first way, and probably the easiest, is to specify the value of a parameter in
CommandText property of a Command object, like a function call:

com.ActiveConnection = "driver={SQL Server}; "
& "server=JROFF LAPTOP; "
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& "uid=sa; " _
& "database=Northwind"

"CustOrderHist ('ALFKI'")"
adCmdStoredProc

com.CommandText
com.CommandType

Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

In this code, the value 'ALFKI"' is passed to the stored procedure CustOrderHist. This method
can also be used when executing commands through a Connection object, as in the following
example:
con.Open "driver={SQL Server}; "

& "server=JROFF LAPTOP; "

& "uid=sa; " B h

& "database=Northwind"

Set rst = con.Execute ("CustOrderHist ('"ALFKI')",
r _
adCmdStoredProc)

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

Although easy to understand, this method leaves much to be desired. Suppose that you
wish to pass a parameter value from within a variable, rather than hard-coding it into the
string as shown in the last two examples. In this case, of course it can be done. However,
you will have to do string concatenation, and things can get sloppy in the code. Why
bother?

Through the Command object only, ADO allows us to specify the values of parameters as
an array (or a string if there is only one parameter), as in the following example:

com.ActiveConnection = "driver={SQL Server}; " _
& "server=JROFF LAPTOP; "
& "uid=sa; "

"database=Northwind"

>

com.CommandText = "CustOrdersDetail"
Set rst = com.Execute(, "10255", adCmdStoredProc)
Do Until (rst.EOF)

Debug.Print rst.Fields ("ProductName")
rst.MoveNext
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Loop

rst.Close

In this code, the value 10255 has been passed as the parameter to the Execute method of the
Command object. Notice that the third and final parameter, CommandType, must be specified if
the second parameter is being used. This method is a lot neater than the first.

The Parameters collection of the Command object allows us to view information about
parameters in addition to setting them. The Parameters collection has a method called
Refresh. The Refresh method must be called before you can read the properties of any
given parameter. In fact, the Refresh method must be called in order to obtain the
individual parameters.

In the previous examples, the Command object called the Refresh method on its own to
obtain information about the parameters for the given stored procedure.

Once the Refresh method has been called, parameters can be accessed via their index in
the collection, as shown in the following example:

= "driver={SQL Server}; "
& "server=JROFF LAPTOP; "
& "uid=sa; " _

& "database=Northwind"

com.ActiveConnection

com.CommandText "CustOrdersDetail"
com.CommandType = adCmdStoredProc

com.Parameters.Refresh
com.Parameters (1) .Value = "10255"

Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

Here, the Refresh method is called after the stored procedure name is specified in order to obtain
information regarding its parameters. The value of the first parameter is set to 10255, and then
the command is executed.

In addition to the Value property of the Parameter object, if the particular parameter accepts long
binary data, the AppendChunk method can be used to set the value of the parameter as explained
in Section 6.2.3 in Chapter 6.

The Attributes property can determine whether the particular parameter accepts long binary data
by using the logical And keyword and the value adParamLong as shown:

"driver={SQL Server}; "

& "server=JROFF LAPTOP; "
& "uid=sa; "

com.ActiveConnection
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& "database=Northwind"

com.CommandText = "CustOrdersDetail"
com.CommandType adCmdStoredProc

com.Parameters.Refresh

If (com.Parameters(l) .Attributes And adParamlLong) Then
com.Parameters (1) . AppendChunk "First piece of data"
com.Parameters (1) .AppendChunk "Second piece of data"
com.Parameters (1) .AppendChunk "Third piece of data"
com.Parameters (1) .AppendChunk "Fourth piece of data"

Else

com.Parameters (l) .Value = "10255"
End If
Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

If a parameter accepts long binary values, the AppendChunk method, called in succession,
appends data to the value. The first time the AppendChunk method is called on a parameter, the
value of that parameter is set to the value passed with the method. Every succeeding call to the
AppendChunk method adds data to that value. In addition, by passing a Null value to the
AppendChunk method, the value of the parameter is cleared.

7.3.2 Parameter Properties

Once the Parameters collection has all the information about the individual Parameter objects that
are within it, you can use any of the Parameter properties shown in Table 7-3.

Table 7-3. The Parameter Object's Properties

Property Description
. Indicates particular properties of a Parameter object, including whether it
Attributes . .
accepts signed values, nulls, or long binary data.
Indicates if the parameter is an input parameter, an output parameter, both
Direction an input and an output parameter, or a return value from a stored
procedure.
Name Indicates the name of the parameter.
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. Indicates the number of decimal places that are used if the type of the
NumericScale . . .
particular Parameter object is numeric.
Precision Indicates the number of bytes that are used to present the largest numeric
value that the Parameter object can hold.
Size Indicates the maximum number of bytes that the Parameter object can
hold.
Indicates the type of the Parameter object's value by a DataTypeEnum
Type
value.
Value Indicates the value of the Parameter object.

Although we can ask ADO to obtain information about the parameters belonging to a
stored procedure, it is not always such a good idea. In most cases, obtaining information
about parameters on its own causes ADO to spend a lot of time communicating with the
data provider when it doesn't have to. The following section explains how to specify
known parameters.

7.3.3 Specifying Parameters

In the cases in which you know the details about a specific parameter, it saves time tell
ADO before attempting to execute a command.

The Parameters collection contains all the parameters for a command. Parameters can be
added to this collection with the use of the CreateParameter method of the collection. The
CreateParameter method accepts three parameters itself: the name, the datatype, and the
direction of the parameter to be created.

The datatype parameter must be a valid DataTypeEnum value (see Table 6-1). The direction
parameter must be a valid ParameterDirectionEnum value shown in Table 7-4.

Table 7-4. The ParameterDirectionEnum Enumeration

Value Description

adParamUnknown Indicates that the parameter direction is unknown.

adParamTnput Indicates that the parameter is an input parameter. This is the
default value for the Direction property and parameter.
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adParamOutput Indicates that the parameter is an output parameter.

Indicates that the parameter is both an input and an output
parameter.

adParamInputOutput

adParamReturnvalue Indicates that the parameter is a return value from the stored
procedure.

The following example illustrates the use of the CreateParameter method:

com.ActiveConnection = "driver={SQL Server}; "
& "server=JROFF LAPTOP; "
& "uid=sa; " _
& "database=Northwind"
com.CommandText = "CustOrdersDetail"
com.CommandType = adCmdStoredProc

Set par = com.CreateParameter ("@0rderID", adInteger, adParamInput)
com.Parameters.Append par

par.Value = "10255"
Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

par.Value = "10260"
Set rst = com.Execute

Do Until (rst.EOF)
Debug.Print rst.Fields ("ProductName")
rst.MoveNext

Loop

rst.Close

As you can see, the CreateParameter method returns a Parameter object. A reference to
the Parameter object is appended, using the Append method, to the Parameters collection.
Once this is done, the Parameter object's value is changed before each execution of the
stored procedure.

The previous code fragment potentially executes faster than code using the Refresh
method of the Parameters collection to determine the parameter specifications of a stored
procedure.

7.4 The Parameters Project
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Now that you understand Parameter objects, this section will walk you though a project
that allows you to view all available properties and attributes of any given stored
procedure.

Begin by creating a form that looks like that of the one shown in Figure 7-1.

Figure 7-1. The Parameters Project in design mode
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- Bonnection SImg: [duver={SOL Server): server~JROFF_LAFTOR, - o I :
B uid=z3; dalabase=hcatheand. . E I

- Stored Procedurs: [Tl devsDetal Ll

e  Accepls Signed'alues [~ - iioioiliill
' o dccepts Mull'Valuss w
 AcceptsLongVakes: [ -0
- Diection; . - [Comka =l
- Numerical Scale: [Test] :
: Precison: [ [Teat]

G [Teatd

Mype o [T E

Now set the values of the controls as listed in Table 7-5.

Table 7-5. The Parameters Project Example Control Settings

Control Property Value
Command Button Name cmdGo
Caption "&Go™
Default -1 'True
Command Button Name CmdClose
Caption "&Close™
Cancel -1 'True
Text Box Name TxtConnectionString
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MultiLine -1 'True

Text A valid connection string
Text Box Name TxtCommandString

Text A valid stored procedure name
Check Box Name chkSigned

Alignment 1 'Right Justify

Caption "Accepts Signed Values:"
Check Box Name chkNull

Alignment 1 'Right Justify

Caption "Accepts Null Values:"
Check Box Name chkLong

Alignment 1 'Right Justify

Caption "Accepts Long Values:"
Combo Box Name CboDirection

Enabled 0 'False
List Box Name lstParameters
Text Box Name TxtType

Enabled 0 'False
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Text Box Name TxtSize
Enabled 0 'False

Text Box Name TxtPrecision
Enabled 0 'False

Text Box Name TxtNumericScale
Enabled 0 'False

Label Caption "Connection String:"

Label Caption "Stored Procedure:"

Label Caption "Parameters:"

Label Caption "Direction:"

Label Caption "Numerical Scale:"

Label Caption "Precision:"

Label Caption "Size:"

Label Caption "Type:"

Now that the controls are in place and their values have been set, begin by entering the
Declarations section of the Parameters project as follows:

Option Explicit

Private com As ADODB.Command
Private par As ADODB.Parameter

Enter the code for the Close button's Click event, which unloads the global Command
object instance from memory:

Private Sub cmdClose Click( )
Set com = Nothing
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Unload Me
End Sub

The form's Load event clears the controls by calling the SetFields method:

Private Sub Form Load( )
Set com = New ADODB.Command

Call SetFields
End Sub

Private Sub SetFields( )

chkSigned.vValue = 0

chkNull.vValue = 0

chkLong.Value = 0

cboDirection.Clear

cboDirection.AddItem "Unknown direction", adParamUnknown
cboDirection.AddItem "Input Parameter", adParamInput
cboDirection.AddItem "Output Parameter", adParamOutput
cboDirection.AddItem "Input/Output Parameter", adParamInputOutput
cboDirection.AddItem "Return Value", adParamReturnValue

txtNumericScale.Text = ""
txtPrecision.Text = ""
txtSize.Text = ""
txtType.Text = ""

End Sub

Now enter the following code for the Go button's Click event. This code clears the
contents of the controls on the form and attempts to refresh the Parameters collection of a
Command object based upon the connection string and stored procedure name entered in
the form:

Private Sub cmdGo Click( )
On Error GoTo ERR cmdGo Click:

Screen.MousePointer = vbHourglass

lstParameters.Clear

SetFields

com.ActiveConnection = txtConnectionString.Text
com.CommandText = txtCommandText.Text
com.CommandType = adCmdStoredProc

com.Parameters.Refresh

lstParameters.Clear

For Each par In com.Parameters
lstParameters.AddItem par.Name

Next

ERR cmdGo Click:
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Screen.MousePointer = vbDefault

Select Case (Err.Number)
Case 0: ' no error
Case Else:
MsgBox "Error #" & Err.Number _
& " " & Err.Description
End Select
End Sub

The only thing left to enter now is the Click event for the list control containing the
parameters belonging to the stored procedure. This event basically fills in the controls on
the form, based on the information gathered from the parameter that was chosen from the
list:

Private Sub lstParameters Click( )
Call SetFields

Set par = com.Parameters(
lstParameters.List(
lstParameters.ListIndex))

If (par.Attributes And adParamSigned) Then chkSigned.Value = 1
If (par.Attributes And adParamNullable) Then chkNull.Value
If (par.Attributes And adParamLong) Then chkLong.Value = 1

Il
=

cboDirection.ListIndex par.Direction
txtNumericScale.Text = par.Direction
txtPrecision.Text = par.Precision
txtSize.Text = par.Size

Select Case (par.Type)
Case adBigInt:

txtType.Text = "adBigInt"
Case adBinary:

txtType.Text = "adBinary"
Case adBoolean:

txtType.Text = "adBoolean"
Case adBSTR:

txtType.Text = "adBSTR"
Case adChar:

txtType.Text = "adChar"
Case adCurrency:

txtType.Text = "adCurrency"
Case adDate:

txtType.Text = "adDate"
Case adDBDate:

txtType.Text = "adDBDate"
Case adDBTime:

txtType.Text = "adDBTime"
Case adDBTimeStamp:

txtType.Text = "adDBTimeStamp"
Case adDecimal:

txtType.Text = "adDecimal"
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Case adDouble:

txtType.Text = "adDouble"
Case adEmpty:

txtType.Text = "adEmpty"
Case adError:

txtType.Text = "adError"
Case adGUID:

txtType.Text = "adGUID"
Case adIDispatch:

txtType.Text = "adIDispatch"
Case adInteger:

txtType.Text = "adInteger"
Case adIUnknown:

txtType.Text = "adIUnknown"
Case adLongVarBinary:

txtType.Text = "adLongVarBinary"
Case adLongVarChar:

txtType.Text = "adLongVarChar"
Case adLongVarWChar:

txtType.Text = "adLongVarWChar"
Case adNumeric:

txtType.Text = "adNumeric"

Case adSingle:

txtType.Text = "adSingle"
Case adSmallInt:

txtType.Text = "adSmallInt"
Case adTinyInt:

txtType.Text = "adTinyInt"
Case adUnsignedBigInt:

txtType.Text = "adUnsignedBigInt"
Case adUnsignedInt:

txtType.Text = "adUnsignedInt"
Case adUnsignedSmallInt:

txtType.Text = "adUnsignedSmallInt"
Case adUnsignedTinyInt:

txtType.Text = "adUnsignedTinyInt"
Case adUserDefined:

txtType.Text = "adUserDefined"
Case adVarBinary:

txtType.Text = "adVarBinary"
Case adVarChar:

txtType.Text = "adVarChar"
Case adVariant:

txtType.Text = "adVariant"
Case adVarWChar:

txtType.Text = "adVarWChar"
Case adWChar:

txtType.Text = "adWChar"

End Select

Set par = Nothing
End Sub

Once you have entered all of the code, run the application. If the connection string and stored
procedure values are not already entered, do so now. Click the Go button to refresh the
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Parameters collection of the newly created Command object, and then choose a parameter from
the list to the left to view its specific attributes and property values. Figure 7-2 shows what this
project might look like in action.

Figure 7-2. The Parameters project executing
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7.5 Asynchronous Execution

Asynchronous execution allows you to execute commands in the background of the client or
server, while allowing the application to continue executing other commands. Asynchronous
execution is vital when dealing with large data sources over a large network.

In most cases, users will not wait more than a few seconds -- let alone two or three
minutes -- for a response from your application indicating that a command is finally done.
For instance, suppose an administrator of a large company determines to increase the
prices of all items by one dollar. Suppose that this company has 10,000 products. When
the user presses a button confirming the price change, she shouldn't have to wait for all
products to be updated before she can continue her work. Instead, once she confirms the
price change, the application should issue an asynchronous command to the server to
execute the update.

7.5.1 Executing a Command Asynchronously

Before you learn how to execute commands asynchronously, first take a look at a piece of
code that takes a significant amount of time to execute:

com.ActiveConnection = "driver={SQL Server}; " _

& "server=JROFF LAPTOP; "

& "uid=sa; "

& "database=Northwind"
com.CommandText = "DELETE [Order Details (Backup)]; "

sSQL = "INSERT INTO [Order Details (Backup)] "
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& " (OrderID, ProductID, UnitPrice, Quantity, Discount) " _

& "SELECT OrderID, ProductID, UnitPrice, Quantity, Discount " _
& "FROM [Order Details]; "

com.CommandText = com.CommandText + sSQL
Debug.Print "Time execution began: " & Now
Set rst = com.Execute (1NumberOfRecords,
r _
adCmdText)
Debug.Print " Number of records: " & 1NumberOfRecords
Debug.Print "Time execution completed: " & Now

This code actually executes two action queries on the data source with one command
execution. First, all the records of the "Order Details (Backup)" table are deleted. Second,
all of the records located in the "Order Details" record are copied to the blank table.

On my machine, this takes about 3 seconds and inserts 2,155 records into the backup
table. Although 3 seconds is not a tremendous amount of time, imagine if it were to insert
21550 records. This could take 30 seconds on a single machine. It could take a minute
over the network.

To execute a command asynchronously, add the adAsyncExecute constant value to the
CommandType parameter of the Execute method:

com.ActiveConnection = "driver={SQL Server}; " _
& "server=JROFF LAPTOP; "
& "uid=sa; " _
& "database=Northwind"

com.CommandText = "DELETE [Order Details (Backup)]; "

sSQL "INSERT INTO [Order Details (Backup)] "

& " (OrderID, ProductID, UnitPrice, Qaantity, Discount) "
& "SELECT OrderID, ProductID, UnitPrice, Quantity, Discount " _
& "FROM [Order Details]; "

com.CommandTimeout = 0

com.CommandText = com.CommandText + sSQL

Set rst = com.Execute (1NumberOfRecords,

4

adCmdText + adAsyncExecute)
PrintObjectState "Command", com
While (com.State & adStateExecuting)
' empty loop
Wend

PrintObjectState "Command", com
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You will also need the following code for the PrintObjectState method to display the
current state of the Command object in the last example:

Private Sub PrintObjectState (sObjectType As String,
oObject As Object)

Debug.Print "The " & sObjectType & " object is ";
Select Case (oObject.State)
Case adStateClosed:
Debug.Print "closed."
Case adStateOpen:
Debug.Print "open."
Case adStateConnecting:
Debug.Print "connecting."
Case adStateExecuting:
Debug.Print "executing."
Case adStateFetching:
Debug.Print "fetching."
End Select

End Sub

Notice that when this example is executed, the processing of the application still
continues. Visual Basic does not wait for ADO to return from the Execute method and
announce its completion; rather, Visual Basic continues to process while the data
provider does its thing in the background.

Also, notice that the CommandTimeout property was used in the last example. As we will
see next, the CommandTimeout property is used to indicate the length, in seconds, to
wait for an execution to complete. In the previous example, the CommandTimeout
property was set to zero, which indicates that there is no time limit.

7.5.2 Canceling a Command

If a command's execution is taking longer than expected, or too long for your needs, you
can always cancel its execution with the Cancel method of the Command object. The
following example illustrates the use of the Cancel method:

Private Sub ExecuteCancelQuery( )
Dim com As ADODB.Command
Dim rst As ADDOB.Recordset
Dim sSQL As String

Set com = New ADODB.Command

com.ActiveConnection = "driver={SQL Server}; " _

& "server=JROFF LAPTOP; "

& "uid=sa; "

& "database=Northwind"
com.CommandText = "DELETE [Order Details (Backup)]; "
SSQL = "INSERT INTO [Order Details (Backup)] "
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& " (OrderID, ProductID, UnitPrice, Quantity, Discount) "
& "SELECT OrderID, ProductID, UnitPrice, Quantity, Discount "
& "FROM [Order Details]; "

com.CommandText = com.CommandText + sSQL

Set rst = com.Execute(, , adCmdText + adAsyncExecute)

PrintObjectState "Command", com

If (com.State = adStateExecuting) Then
com.Cancel

Debug.Print " The execution took too long, "
Debug.Print " it has been canceled."
End If

PrintObjectState "Command", com

End Sub

In this example, ExecuteCancelQuery executes an asynchronous query and immediately
cancels it to illustrate how to use the Cancel method. Notice, however, that the state of
the command's execution is checked prior to the Cancel method call.

We can also use the CommandTimeout property of a Command object to explicitly state
the length in seconds to wait to complete a command's execution. In the following
example, the CommandTimeout property is set to one second, assuming that the time to
execute the following command will take longer than this:

Private Sub ExecuteTimeoutQuery( )
On Error GoTo ERR ExecuteTimeoutQuery:

Dim com As ADODB.Command
Dim rst As ADODB.Recordset
Dim sSQL As String

Set com = New ADODB.Command

com.ActiveConnection "driver={SQL Server}; "

& "server=JROFF LAPTOP; "
& "uid=sa; " _
& "database=Northwind"
com.CommandText = "DELETE [Order Details (Backup)]; "
sSQL = "INSERT INTO [Order Details (Backup)] " _
& " (OrderID, ProductID, UnitPrice, Quantity, Discount) "

& "SELECT OrderID, ProductID, UnitPrice, Quantity, Discount "
& "FROM [Order Details]; "

com.CommandText = com.CommandText + sSQL
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com.CommandTimeout = 1 ' one second to execute command
Set rst = com.Execute(,
ro_
adCmdText + adAsyncExecute)
PrintObjectState "Command", com
While (com.State & adStateExecuting)
' empty loop
Wend
PrintObjectState "Command", com

ERR ExecuteTimeoutQuery:
Select Case Err.Number

Case 0O: ' No error
Case -2147217871: ' Timeout error
MsgBox "Execution timeout."
Case Else: ' Unknown error
MsgBox "Error #: " & Err.Number
& " " & Err.Description

End Select
End Sub

When executed in the previous example, ExecuteCancelQuery will timeout and raise
error number -2147217871, which is trapped in the error-handling section of the function.
If this were a complete application, you would inform the user that the execution did not
complete.

7.6 Summary

This chapter explains the Command object and its use of Parameter objects to help you
understand how to execute different types of commands and pass parameters to stored
procedures. After reading this chapter, you should be able to fully understand how
commands are executed using ADO and the following key points about their execution:

Although Command objects can be created independently of other ADO objects, they still need to
connect to a data source.

Commands can be executed with the Command object, the Recordset object, or the Connection
object.

Specifying parameters ahead of time can significantly increase performance when executing
commands.

Asynchronous execution of commands allows applications to continue processing while ADO
and the data provider continue to work in the background of the client machine or on a server.

The next chapter of this book, Chapter 8, explains how to use the Errors collection of the
Connection object, which contains all of the Error objects for specific failures of the data provider.
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Chapter 8. The ADO Event Model

With Version 2.0 of ActiveX Data Objects came the introduction of the ADO Event
Model. Coupled with the power of ADO to handle asynchronous operations, this new
event model gives developers greater control over their applications.

8.1 Introduction to Events

There are two different types of events:
Will event

Raised when an operation will occur. For instance, the WillConnect event is raised when a
connection to a data source will occur. All Will events begin with the word Will.

Complete event

Raised once the operation is completed (successfully or not). An example of a Complete event is
the ConnectComplete event that is raised once a connection to a data source has been attempted.
Some, but not all, Complete events end with the word Complete.

All Will events have a matching Complete event, but the opposite is not true. Matching
Will and Complete events (e.g., WillConnect and ConnectComplete) are usually referred
to as "Will/Connect pairs." Those Complete events that do not have a corresponding Will
event are usually referred to as "Standalone events."

Events belong to either the ConnectionEvent family or the RecordsetEvent family, each
of which represents the events that are raised by operations on the respective object.

Within the ConnectionEvent family, there are nine events broken into four categories, as shown
in Table 8-1.

Table 8-1. The ConnectionEvent Family of Events

Event Group Event Description

Connection Events|WillConnect Indicates that a connection will occur.
ConnectComplete Indicates that a connection has occurred.
Disconnect Indicates that a connection has ended.

Execution Events |WillExecute Indicates that an execution will occur.
ExecuteComplete Indicates that an execution has occurred.
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Transaction

BeginTransComplete  |Indicates that a transaction has begun.

Events
CommitTransComplete IndlcaFes that a transaction has been
committed.
Indi h ion h 11
Rollback TransComplete ndicates that a transaction has been rolled
back.
Informational Provides additional information about an
InfoMessage .
Event operation.

The RecordsetEvent family has eleven events broken into five categories, as shown in Table 8-2.

Table 8-2. The RecordsetEvent Family of Events

Event Group Event Description
Retrieval Events [FetchProgress Indicates the progress of an asynchronous
fetch.
FetchComplete Indicates that an asynchronous fetch has
completed.
Movement . Indicates that the record pointer within the
WillMove .
Events recordset will move to a new record.
Indicates that the record pointer within the
MoveComplete
recordset has moved to a new record.
Indicates that the record pointer within the
EndOfRecordset recordset has moved past the last record.
Field — Change WillChangeField Indicates that a field's value will change.
Events
FieldChangeComplete Indicates that a field's value has changed.
Record Change|WillChangeRecord Indicates that the current record will
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Events change.

RecordChangeComplete Indicates that the current record has

changed.
Recordset WillChangeRecordset Indicates that the current recordset will
Change Events change.

Indicates that the current recordset has

RecordsetChangeComplete changed.

The events and their categories are described in more detail in the following sections.

8.2 The ConnectionEvent Family

The ConnectionEvent family contains a group of events that belong to the Connection
object. To instantiate a connection object that implements events, declare it as follows:

Private WithEvents con As ADODB.Connection

As stated earlier, the events within the ConnectionEvent family can be broken into four
categories:

Connection events
Execution events
Transaction events
Informational events

Each category of events contains events pertaining to one specific task.
8.2.1 Connection Events

The Connection events category of the ConnectionEvent family comprises three events:
The WillConnect event is raised when a connection to a data source is about to be attempted.
The ConnectComplete event is raised after a connection to a data source has been attempted.
The Disconnect event is raised after a connection to a data source has been terminated.

The WillConnect and ConnectComplete events are a Will/Complete event pair. Notice
there is not a Will event for the Disconnect event, making it a standalone event.
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To illustrate when each of these events is fired, enter a call to the PrintStatus function
(which I will describe in a minute) to the three events:

Private Sub con WillConnect (ConnectionString As String,
UserID As String,
Password As String,
Options As Long,
adStatus As ADODB.EventStatusEnum,
ByVal pConnection As ADODB.Connection)

PrintStatus "WillConnect", adStatus
End Sub

Private Sub con ConnectComplete (ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pConnection As ADODB.Connection)

PrintStatus "ConnectComplete", adStatus, pError
End Sub

Private Sub con Disconnect (adStatus As ADODB.EventStatusEnum,
ByVal pConnection As ADODB.Connection)

PrintStatus "Disconnect", adStatus

End Sub

This code assumes that there is already a member variable, con, which is declared as a
Connection object supporting events. To declare this member variable, enter the following code
in the module's General Declaration section:

Option Explicit

Private WithEvents con As ADODB.Connection

Now enter the PrintStatus method that will indicate when an event has been fired. This
method outputs to the Immediate Window the name and status of the event that was fired,
as well as any error information that was passed to the method:

Private Sub PrintStatus (sEventName As String,

ByRef adStatus As ADODE.EventStatusEnum,
Optional ByVal pError As ADODB.Error)

Debug.Print
Debug.Print sEventName & " event raised."

Debug.Print " Status: ";
Select Case (adStatus)

Case adStatusOK:
Debug.Print "Okay."

Case adStatusCantDeny:
Debug.Print "Can't deny."
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Case adStatusErrorsOccurred:
Debug.Print "Errors have occurred."
Debug.Print " Error: " & pError.Description
adStatus = adStatusCancel

End Select

End Sub

The PrintStatus method accepts three arguments. The first of these arguments is a String
value that represents the name of the event that has been fired. This value is shown in the
three preceding event declarations.

The second parameter is a reference to a variable that contains the event's status at the time it was
fired. This variable can return one of the valid EventStatusEnum enumeration values shown in
Table 8-3.

Table 8-3. The EventStatusEnum Enumeration, Initial Values

Value Description
adStatusOK Indicates that the operation that caused the event to fire has
succeeded.

Indicates that the operation that caused the event to fire has
resulted in one or more errors or that a corresponding Will
event has canceled the operation.

adStatusErrorsOccurred

adStatusCantDeny Indicates that the Will event cannot request that the operation
that caused the event to fire be canceled.

The third parameter is optional and works in conjunction with the status parameter. If the status
parameter returned a value of adStatusErrorOccurred, the third parameter (a pointer to an
Error object) displays the error's description.

If you look back at the PrintStatus method calls that were inserted into the Connection events,
you will notice that only the ConnectComplete event returned an Error object. This is the only
event that can pass this information to the PrintStatus method, because there are plenty of errors
that can occur while attempting to connect to a data source. The ConnectComplete event can
return either adStatusOk or adStatusErrorsOccurred for the status parameter. If the
adStatusErrorsOccurred value is set for the status flag, the Error object is populated with
the information regarding the error.

The WillConnect event does not return an Error object. There are no errors to report. The
WillConnect event simply says that a connection to the data source will be attempted. Being a
Will event, WillConnect can return a value of adStatusOk or adStatusCantDeny only for the
status parameter.
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The Disconnect event does not return an Error object. The Disconnect event just indicates when a
connection to a data source has been terminated. The Disconnect event returns a value of
adStatusOk only for the status parameter.

Let's take a look at a very simple example of how these three events are fired:

con.Open "DSN=BiblioDSN"

con.Close

This example establishes a connection to a data source by opening the BiblioDSN data
source name. When this code is run, the following output is sent to the Immediate
Window:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.

Notice the order in which the events are fired. If you were to step through the execution of this
example, you would be able to see how the con method calls fell into this order:

con.Open "DSN=BiblioDSN"

WillConnect

ConnectComplete

con.Close
Disconnect

The following code attempts to open a data-source name that does not exist. (If by some chance
you do have a data-source name MissingDSN, you should select better DSNs!):

con.Open "DSN=MissingDSN"

con.Close

When this code is executed, the following output results:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Errors have occurred.
Error: [Microsoft] [ODBC Driver Manager] Data source name not found
and no
default driver specified

Notice how the error occurred within the ConnectComplete event. This can be a little
misleading -- when the connection fails, the ConnectComplete event is fired with an error.
Furthermore, the con.Close method call will return a runtime error because you cannot
close a Connection object that is not open.

192 IT-SC book



In addition to the values shown in Table 8-3, the EventStatusEnum enumeration contains the
values shown in Table 8-4, which can be used to set the status of an event prior to its completion.
These values cannot be combined.

Table 8-4. The EventStatusEnum Enumeration, Additional Values

Value Description

adStatusUnwantedEventiyicates that the event is no longer fired.

adStatusCancel Indicates that the code within the event has requested to
cancel the operation.

You can set the status parameter of Will events to adStatusOK (tells the Will event to continue
executing and raising), adStatusCancel (cancel the pending operation on the current object),
or adStatusUnwantedEvent (suppress further firing of the current event for the current
Connection instance). You can set the status parameter of Complete events to adStatusOK or
adStatusUnwantedEvent

Now look at a similar piece of code that establishes a connection to a SQL Server database by
passing the user ID sa:

con.Open "driver={SQL Server}; "
& "server=JROFF LAPTOP; "
& "database=Northwind"
, "Sa"

con.Close

Assuming that there is no password for the user sa and that the ConnectionString information
passed to the Open method of the Connection object is correct, executing this code will send the
following output to the Immediate Window:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.

Now change the code to pass an invalid user ID:

con.Open "driver={SQL Server}; "
& "server=JROFF_ LAPTOP; "
& "database=Northwind"
, "WrongUserID"

con.Close
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Again, if you have a valid user named "WrongUserID" (without a password) for the Northwind
database of your SQL Server on JROFF _LAPTOP, something is fishy.

The following error will be reported to the Immediate Window upon execution of the
previous code:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Errors have occurred.
Error: [Microsoft] [ODBC SQL Server Driver] [SQL Server]Login failed
for user
'WrongUserID'.

A runtime error will be generated for the attempt to call the Close method of con while the
Connection is not opened.

To illustrate a point, modify the code again to attempt to open the data source without
specifying a user ID:
con.Open "driver={SQL Server}; "

& "server=JROFF LAPTOP; "
& "database=Northwind"

con.Close

Now modify the WillConnect event:

Private Sub con WillConnect (ConnectionString As String,
UserID As String, _
Password As String,
Options As Long,

adStatus As ADODB.EventStatusEnum,
ByVal pConnection As ADODB.Connection)

PrintStatus "WillConnect", adStatus
If (UserID = "") Then UserID = "sa"

End Sub

This code checks for a user ID before it allows Connection to complete. If the user ID is
missing, it fills it in. As you would expect, this code allows the previous attempt to
connect to the data source to succeed, as we see from the output in the Intermediate
Window:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.
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FetchProgress events are dependent upon the provider, and Microsoft tells us that ADO
almost never gets an accurate portrayal of the progress of an asynchronous fetch. The
FetchProgress event is useful to know that your code hasn't hung -- but it is not reliable
enough for a progress bar.

8.2.2 Execution Events

Two events belong to the Execution events category of the ConnectionEvent family:
The WillExecute event is raised when an execution of a command is going to be attempted.
The ExecuteComplete event is raised after an execution of a command has been attempted.

The WillExecute and ExecuteComplete events are a Will/Complete event pair. So that we
can track the firing of these two events, add the code shown to call the PrintStatus
method with information from the events:

Private Sub con WillExecute (Source As String,
CursorType As ADODB.CursorTypeEnum,
LockType As ADODB.LockTypeEnum,
Options As Long,
adStatus As ADODB.EventStatusEnum,
ByVal pCommand As ADODB.Command,
ByVal pRecordset As ADODB.Recordset,

ByVal pConnection As ADODB.Connection)
PrintStatus "WillExecute", adStatus
End Sub

Private Sub con ExecuteComplete (ByVal RecordsAffected As Long,
ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pCommand As ADODB.Command,
ByVal pRecordset As ADODB.Recordset,
ByVal pConnection As ADODB.Connection)

PrintStatus "ExecuteComplete", adStatus, pError

End Sub

Now look at a piece of code that executes a command from the Connection object:

con.Open "DSN=BiblioDSN"
Set rst = con.Execute ("SELECT * FROM Authors")

con.Close

When this code is executed, the following output is sent to the Immediate Window:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
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Status: Okay.

WillExecute event raised.
Status: Okay.

ExecuteComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.

This output also shows the Connection events fired from the last piece of code. (For the
remainder of this section, I will stop showing these events and will focus on the
Execution events.)

To see how an error is reported while executing a command, alter the code to request a
table that does not exist:

Set rst = con.Execute ("SELECT * FROM AMissingTable")

When this code is executed, the error is reported to the Complete event of the pair, the
ExecuteComplete event:

WillExecute event raised.
Status: Okay.

ExecuteComplete event raised.
Status: Errors have occurred.
Error: [Microsoft] [ODBC Microsoft Access 97 Driver] The Microsoft
Jet
database engine cannot find the input table or query
'AMissingTable'.
Make sure it exists and that its name is spelled correctly.

Now, for the sake of illustration, alter the code once again to a valid command text value:

Set rst = con.Execute ("DELETE * FROM Authors "
& "WHERE (Author = 'Jason')")

Alter the WillExecute event as shown:

Private Sub con WillExecute (Source As String, _
CursorType As ADODB.CursorTypeEnum,
LockType As ADODB.LockTypeEnum,
Options As Long,
adStatus As ADODB.EventStatusEnum,
ByVal pCommand As ADODB.Command,
ByVal pRecordset As ADODB.Recordset,
ByVal pConnection As ADODB.Connection)

PrintStatus "WillExecute", adStatus

Debug.Print " The Source of this execution is:"
Debug.Print " " & Source
Debug.Print " The ConnectionString used for this execution is:"
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Debug.Print " " & pConnection.ConnectionString

CursorType = adOpenKeyset
LockType = adLockOptimistic
Options = adCmdText

End Sub

This code sends the command text and the ConnectionString used to execute the
command to the Immediate Window as output. In addition, the properties of the resulting
recordset can be altered, as shown, by setting the CursorType, LockType, and Options
variables. An example of output from the previous code is:

WillExecute event raised.

Status: Okay.

The Source of this execution is:

DELETE * FROM Authors WHERE (Author = 'Jason')

The ConnectionString used for this execution is:
Provider=MSDASQL.1;User ID=sa;Connect Timeout=15;Extended
Properties="DSN=BiblioDSN; DBQ=c:\My

Documents\BIBLIO.MDB; DriverId=25;
FIL=MS Access;MaxBufferSize=512;PageTimeout=5;UID=admin;";
Locale Identifier=1033

ExecuteComplete event raised.
Status: Okay.

Notice how the ConnectionString information is a lot longer than you might have
expected. This is because ADO sets many of the default characteristics of a connection
for you.

Now, execute a non-row-returning command as shown next:

Set rst = con.Execute ("DELETE * FROM Authors "
& "WHERE (Author = 'Kaitlyn')")

Alter the ExecuteComplete event to output the number of records the command affected:

Private Sub con ExecuteComplete (ByVal RecordsAffected As Long,
ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pCommand As ADODB.Command,
ByVal pRecordset As ADODB.Recordset,

ByVal pConnection As ADODB.Connection)
PrintStatus "ExecuteComplete", adStatus, pError
If (RecordsAffected >= 0) Then
Debug.Print " Records Affected: " & RecordsAffected

End If
End Sub

Notice that the records affected are only printed if the number is greater than or equal to
zero. This is because the variable, RecordsAffected, is very often set to -1 (usually when
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ADO cannot determine the number of records that have been affected). The following
output results from the previous code:

WillExecute event raised.

Status: Okay.

The Source of this execution is:

DELETE * FROM Authors WHERE (Author = 'Kaitlyn')

The ConnectionString used for this execution is:
Provider=MSDASQL.1;User ID=sa;Connect Timeout=15;Extended
Properties="DSN=BiblioDSN; DBQ=c: \My

Documents\BIBLIO.MDB; DriverId=25;
FIL=MS Access;MaxBufferSize=512;PageTimeout=5;UID=admin;";
Locale Identifier=1033

ExecuteComplete event raised.
Status: Okay.
Records Affected: 4

You can also use the Execute events when working with a Command object, although the
events belong to a Connection object.

As you may recall, each Command object has to have an associated Connection object. If
this Connection object is external to the Command object rather than internally created
by the Command object, the Execute events can be fired for a Command object's
execution, as illustrated in the following code:

com.CommandText = "SELECT * FROM Authors"
com.CommandTimeout = 10

com.CommandType = adCmdText
com.ActiveConnection = con

Set rst = com.Execute

Notice that in this piece of code, the con variable is set to the ActiveConnection property of the
Command object that will be executed. This con variable is where the actual firing of the Execute
events takes place.

Now alter the WillExecute event so that we may verify that it is fired for the correct
Command object:

Private Sub con WillExecute (Source As String, _
CursorType As ADODB.CursorTypeEnum,
LockType As ADODB.LockTypeEnum,
Options As Long,
adStatus As ADODB.EventStatusEnum,
ByVal pCommand As ADODB.Command,
ByVal pRecordset As ADODB.Recordset,

ByVal pConnection As ADODB.Connection)

PrintStatus "WillExecute", adStatus

Debug.Print " The CommandText used for this execution is:"
Debug.Print " " & pCommand.CommandText
End Sub
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This code results in the following (partial) output:

WillExecute event raised.
Status: Okay.
The CommandText used for this execution is:
SELECT * FROM Authors

We can verify that the WillExecute method was fired for the Command object because
the CommandText is identical.

8.2.3 Transaction Events

Three events belong to the Transaction events category of the ConnectionEvent family:
The BeginTransComplete event is raised when a new transaction has been created.

The CommitTransComplete event is raised when a transaction has been committed to the data
source.

The RollbackTransComplete event is raised when a transaction has been rolled back to restore the
information within the data source prior to the creation of a new transaction.

Just as you have for the other events introduced thus far, add the method call to
PrintStatus for each of the Transaction events:

Private Sub con BeginTransComplete (ByVal TransactionLevel As Long,
ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pConnection As

ADODB.Connection)

PrintStatus "BeginTransComplete", adStatus, pError
End Sub

Private Sub con CommitTransComplete (ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,

ByVal pConnection As
ADODB.Connection)

PrintStatus "CommitTransComplete", adStatus, pError
End Sub

Private Sub con RollbackTransComplete (ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,

ByVal pConnection As
ADODB.Connection)

PrintStatus "RollbackTransComplete", adStatusCancel, pError

End Sub
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To illustrate how the Transaction events are fired, enter the following code, which
establishes a connection, begins a transaction, commits the transaction, and closes the
connection to the data source:

con.Open "DSN=BiblioDSN"

con.BeginTrans
]

' do something here...

con.CommitTrans

con.Close

This code results in the following output in the Immediate Window:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Okay.

BeginTransComplete event raised.
Status: Okay.

CommitTransComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.

Again, the WillConnect, ConnectComplete, and Disconnect events are shown here to
illustrate where the Transaction events are fired in comparison. For the remainder of this
section, the Connection events will not be shown.

Now look at something slightly different. The following piece of code attempts to
commit a transaction that has already been rolled back:

con.BeginTrans
]

' do something here...

con.RollbackTrans

' do something here...

con.CommitTrans

Upon execution of the above piece of code, the following output is sent to the Immediate
Window:

BeginTransComplete event raised.
Status: Okay.

RollbackTransComplete event raised.
Status: Okay.

200 IT-SC book



CommitTransComplete event raised.
Status: Errors have occurred.
Error: ©No transaction is active.

By changing the Attributes property of the Connection object, we can allow transactions
to be created automatically after any call to RollbackTrans or CommitTrans. This change
eliminates the previous error.

The following code adds the adxactCommitRetaining and adXactAbortRetaining flags to
the Attributes property to allow for just this (refer to the "Managing Multiple Transactions" in
Chapter 4, for more information):

con.Attributes = adXactCommitRetaining
+ adXactAbortRetaining

con.BeginTrans

' do something here...

con.RollbackTrans
]

' do something here...

con.CommitTrans

When this code is executed, a new transaction is created after the RollbackTrans method
call, therefore allowing it to be committed with the CommitTrans method call. The
following output results:

BeginTransComplete event raised.
Status: Okay.

RollbackTransComplete event raised.
Status: Okay.

CommitTransComplete event raised.
Status: Okay.

As we can see, the transaction code no longer generates an error.

8.2.4 Informational Events

The final category in ConnectionEvents is the Informational events category. The only
event currently in the Informational Events category is the InfoMessage event, which is
fired whenever a warning has occurred during any other ConnectionEvents operation.

To track the firing of the InfoMessage event and to display the warning that has been
raised, modify the InfoMessage event as shown:

Private Sub con_ InfoMessage (ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pConnection As ADODB.Connection)
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PrintStatus "InfoMessage", adStatus, pError

Debug.Print " Error: " & pError.Description
Debug.Print

End Sub

Now, enter code that you thought executed previously without any problems:

con.Open "DSN=BiblioDSN"
Set rst = con.Execute ("SELECT * FROM Authors")

con.Close

When this code is executed, notice the following InfoMessage event:

WillConnect event raised.
Status: Okay.

ConnectComplete event raised.
Status: Okay.

InfoMessage event raised.

Status: Okay.

Error: [Microsoft] [ODBC Driver Manager] Driver's SQLSetConnectAttr
failed

WillExecute event raised.
Status: Okay.
The Source of this execution is:
SELECT * FROM Authors
The ConnectionString used for this execution is:
Provider=MSDASQL.1;User ID=sa;Connect Timeout=15;Extended
Properties="DSN=BiblioDSN; DBQ=c:\My
Documents\BIBLIO.MDB;DriverId=25;
FIL=MS Access;MaxBufferSize=512;PageTimeout=5;UID=admin;";
Locale Identifier=1033

ExecuteComplete event raised.
Status: Okay.

Disconnect event raised.
Status: Okay.

The InfoMessage event has posted a warning, not an error. This warning was placed in the pError
object just as an error is. When the InfoMessage event is raised, it is known that a warning has
occurred, and therefore the pError object will be populated with its information; however, the
adStatus flag is set to adStatusOK. Our code in the PrintStatus method prints the information
from the pError object only if the adStatus flag is set to adStatusErrorsOccurred. This is

why we printed the warning from within the InfoMessage event itself.

8.3 The RecordsetEvent Family
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The RecordsetEvent family contains a group of events that belong to the Recordset object.
To instantiate a Recordset object that implements events, declare it as follows:

Private WithEvents rst As ADODB.Recordset

As stated earlier, the events within the Recordset family can be broken into five
categories:

Retrieval events
Movement events

Field Change events
Record Change events
Recordset Change events

Each category of events contains events pertaining to one specific task. The first of these
tasks is retrieving records from a data source.

8.3.1 Retrieval Events

Two events belong to the Retrieval events category of the RecordsetEvent family:

The FetchProgress event is raised to indicate the progress of a lengthy asynchronous fetch
operation.

The FetchComplete event is raised when an asynchronous fetch operation is complete.

So that we can track how ADO raises these two events, add the PrintStatus method call to each,
as shown in the following code. In addition, we will put an End keyword within the

FetchComplete event so that the application will terminate once all of the records have been
fetched:

Private Sub rst FetchProgress (ByVal Progress As Long, _
ByVal MaxProgress As Long,

adStatus As ADODB.EventStatusEnum,

ByVal pRecordset As ADODB.Recordset)
PrintStatus "FetchProgress", adStatus
End Sub
Private Sub rst FetchComplete (ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
ByVal pRecordset As ADODB.Recordset)
PrintStatus "FetchComplete", adStatus

End the application
End
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End Sub

Now enter the following code to create a recordset that returns all of the records from the Orders
table. In this example, we are passing the adAsyncFetch option to the Open method of the
Recordset object in order to retrieve the records asynchronously:

Dim con As ADODB.Connection

Set con New ADODB.Connection
Set rst = New ADODB.Recordset

con.CursorLocation = adUseClient

con.Open "driver={SQL Server}; " _
& "server=JROFF LAPTOP; "
& "database=Northwind; "
& "uid=sa;"

rst.rst.Open "SELECT * FROM Orders",
con,

4

4

adgsyncFetch

While True
DoEvents
Wend

The last piece of code had a forced while. . .Wend statement that assures us that our application
is still running. Periodically, while the fetch is taking place, the FetchProgress event should be
raised; once the operation is complete, the FetchComplete event should be raised.

Once the last piece of code is executed, the following output is sent to the Immediate
Window:

FetchProgress event raised.
Status: Okay.

(about 20 more times)

FetchProgress event raised.
Status: Okay.

FetchProgress event raised.
Status: Okay.

FetchComplete event raised.
Status: Okay.

For clarity, I have removed about twenty statements declaring that the FetchProgress
event has been raised. The last piece of code executed exactly as we had planned.

8.3.2 Movement Events
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Three events belong to the Movement events category of the RecordsetEvent family:

The WillMove event is raised when an operation is going to execute that will move the record
pointer to a different location within the recordset.

The MoveComplete event is raised when an operation that moves the record pointer to a different
location within the recordset has completed.

The EndOfRecordset event is raised when an operation has completed that moved the record
pointer to the EOF marker within the recordset.

We will first look at the WillMove and MoveComplete events of the Recordset object. For both
of these events, an adReason parameter is returned, containing a constant value that represents the
reason why the event was raised. This parameter can contain any valid EventReasonEnum
enumeration value listed in Table 8-5.

Table 8-5. The EventReasonEnum Enumeration Values for the adReason Parameter

Value Description

adRsnMoveFirst The event was raised because of a MoveFirst method call.

adRsnMovelast The event was raised because of a MoveLast method call.

adRsnMoveNext The event was raised because of a MoveNext method call.

adRsnMovePrevious |The eyvent was raised because of a MovePrevious method call.

adRsnMove The event was raised because of a Move method call.

adRsnRequery

The event was raised because of a Requery method call.

Enter the following code for both the WillMove and the WillComplete events so that we
can track the raising of these events. In addition, place a call to the PrintReason function
(which I will define next) within the WillMove event:

Private Sub rst WillMove (ByVal adReason As ADODB.EventReasonEnum,

adStatus As ADODB.EventStatusEnum,
ByVal pRecordset As ADODB.Recordset)

PrintStatus "WillMove", adStatus
PrintReason adReason

End Sub
Private Sub rst MoveComplete (ByVal adReason As ADODB.EventReasonEnum,

ByVal pError As ADODB.Error,
adStatus As ADODB.EventStatusEnum,
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ByVal pRecordset As ADODB.Recordset)
PrintStatus "MoveComplete", adStatus, pError

End Sub

The EventReasonEnum contains many more constants than those shown in Table 8-3, but they
do not apply to the WillMove and MoveComplete events. The following code for the PrintReason
method includes all of the possible EventReasonEnum values, because it will be used for other
RecordsetEvent events later in this chapter:

Private Sub PrintReason (adReason As ADODB.EventReasonEnum)

Debug.Print " Reason for event: ";
Select Case (adReason)
Case adRsnAddNew:
Debug.Print "AddNew"
Case adRsnClose:
Debug.Print "Close"
Case adDelete:
Debug.Print "Delete"
Case adRsnFirstChange:
Debug.Print "First Change"
Case adRsnMove:
Debug.Print "Move"
Case adRsnMoveFirst:
Debug.Print "MoveFirst"
Case adRsnMovelast:
Debug.Print "MoveLast"
Case adRsnMoveNext:
Debug.Print "MoveNext"
Case adRsnMovePrevious:
Debug.Print "MovePrevious"
Case adRsnOpen:
Debug.Print "Open"
Case adRsnRequery:
Debug.Print "Requery"
Case adRsnResynch:
Debug.Print "Resynch"
Case adRsnUndoAddNew:
Debug.Print "Undo AddNew"
Case adRsnUndoDelete:
Debug.Print "Undo Delete"
Case adRsnUndoUpdate:
Debug.Print "Undo Update"
Case adRsnUpdate:
Debug.Print "Update"
End Select

End Sub

The following code and its output illustrate the events that are called when a recordset is
simply opened and then closed:

Debug.Print "-—-—-----——-