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Précis

« ADO.NET has been out long enough that developers have been
able to create and deploy a number of new applications leveraging
its new features.

« The question is, how well is this new code performing in comparison
to the ADO classic applications they are replacing or the ADO.NET
applications they are competing with? Are the applications using the
.NET Framework, the .NET Data Provider, and the database
efficiently? Is the code easy to understand and maintain from a
developer point of view?

< This talk examines the issues and best practices that can help make
an ADO.NET application, or even one that uses ADO classic run
more efficiently and be easier to maintain and support at the same
time.

«  Welll look at object binding, query construction, DataSet
management, string concatenation and other techniques that can
help your application be more competitive but still easy to develop.

SQL Server Magazine Live!




Agenda

» Design choices: ADO Classic or ADO.NET?
— Access existing COM classes
— Porting ADOc code to compile in .NET application
— Convert to ADO.NET

» Design choices: ADO.NET DataReader vs. DataSet
— Speed versus flexibility
— Server-side or client-side “JOIN”
— Updating DataReader-generated DataTables

» Coding techniques
— Building SQL queries
— Early or late binding
— Strongly typed DataSets
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Design Choices: ADOc vs
ADO.NET

ADO Classic ADO.NET

COM-based, unmanaged code Managed code
MDAC installed on client Built into .NET Framework
Supports server-side operations Limited server-side support
Flat data structure (Recordset) Hierarchical DataSet
OleDb or ODBC interface OleDb, Odbc, native: TDS...
No access to low-level stream DataReader
Working code Newly-developed code

Microsoft ° . Microsofty
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Design Choices: ADOc vs
ADO.NET

+ Accessing existing COM classes
— To access encapsulated business objects
» Customer.New (cName, cAddress...
— To access high-level data I/O classes
— To access MDAC, ODBC API interfaces

Unmanaged Managed
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Design Choices: ADOc vs
ADO.NET

* .NET can access existing COM components
— Component registered just like any component

— Visual Studio .NET IDE automatically embeds component in
runtime callable wrapper (RCW)

— Adds wrapped component to assembly (optionally)

+ Each COM call requires RCW invocation overhead
— Not all datatypes/structures transformed across wrapper
— Issues with COM object tear-down by garbage collector
— More complex objects might experience significant issues
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Design Choices: ADOc vs
ADO.NET

Unmanaged Managed

A NET client
calling a
COM server

ADOc code
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Design Choices: ADOc vs
ADO.NET

+ Porting ADO Classic code
— Permits full access to virtually all MDAC functionality
— Uses familiar OLE DB interfaces
— Can address DLL Hell issues
* In .NET, each MDAC calls pass through RCW
— Some performance penalty...
— Some data transformation, marshalling issues
* V1.0 migration wizard might introduce issues
— Stored procedure or Command object as Connection method
— Simply code by hand ...
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Design Choices: DataSet vs
DataReader

* Which is more efficient?
* Which provides “enough” functionality
* Which is easier to support long term?
* Which is faster to code?
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ADO.NET DataSet Construction

SqlDataAdapter
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Design Choices:
Date

DataReader vs
Set

| DataReader

DataSet

Fast firehose data stream
Requires Command
Read-only
Forward-only
Row-by-row access
Bindable in WebForm

+ One resultset at a time
.GetSchemaTable

» Not serializable

« Uses DataReader to populate
« Can be built stand-alone...

« Can be updatable

« Addressable rows

« Filter, sort, seek, find

« Bindable anywhere

* Multiple resultset mgmt.

« Automatic schema

« Can be passed between tiers
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Design Choices : DataReader vs
DataSet

» Speed vs. flexibility vs. maintainability
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DataSet and DataTable

* Performance Tips:

— DataTable objects are rowsets
* Not (necessarily) database tables

+ DataTable should not contain entire database
table

— Implement disconnected/disjoint
“in-memory database”

— Includes built-in functionality
« Sorting, filtering, finding, updatability...
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Design Choices:

Server-side or Client-side JOIN
* Fetching related rowset(s)

» Option “A” : Use server-side JOIN
— JOIN query executed on server
— Returns single, focused product rowset
* Option “B” : Use client-side Relations
— Simple query executed on server
— Returns single-table rowset
— Client-side Relations constructed (manually)
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Option “A” : Sever-side JOIN

» Server-side JOIN
— Leverages server’s ability to use indexes,
relationships to create product
— Fast, efficient, requires one round trip
— Returns only the rows in the product
— Bindable
— Updatable?

+ CommandBuilder, IDE can’t build update action
queries

* Manually-created Command objects can update
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Option “B” : Client-side JOIN

» Use client-side DataSet Relations to “JOIN”
* Queries fetch multiple rowsets

— Construct multiple DataTable objects
» Each DataTable

— Drawn from single database table

SqlDataAdapter
SelectCommand

~ Updatable iﬂ‘
— Bindable Dat object| )"

LFill J
method
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Design Choices: Relations Collection
JOIN
» Relations collection helps ADO.NET...

— Navigation between “Parent” and “Child” rowsets
— Fetch specific children for chosen parent

Customers
7

[ —
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DataSet Architecture

* You code relationships
— Between DataTable objects
— Used to permit bound control navigation
— Not inferred from data source
— Visual Studio wizard can create XSD
* You redefine meaningful table mappings
—In code
— Using DataAdapter Wizard
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DataSet Schema Synchronization
You code parallel PK/FK, CONSTRAINTs

from DBMS

You redefine DataTable Relations

— Use Visual Studio design-time wizard to create XSD
You redefine Constraints

— UniqueConstraint

— ForeignKeyConstraint

You specify PrimaryKey column(s)

You redefine meaningful table mappings

in code
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Building DataSets: DataAdapter Fill

» Connects, runs query, fetches rows,
builds DataTables

» Multiple Fill method calls
— One for each rowset/SELECT query
+ Single Fill method call
— Query contains multiple SELECTs
» Fast DataTable population
+ Efficient Connection management
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DataAdapter Fill method

« Each Fill takes a round trip :: expensive
— 12 Avoid multiple Fill calls

* Combine multiple SELECT statements
into a single SelectCommand
CommandText
Dim strSQL As String() = {"SELECT top 50 CustID, CustName, Discount FROM Customers ", _

" SELECT OrderlD, Custid, DateOrdered, StorelD FROM Orders ", _

" WHERE CustID IN (SELECT TOP 50 CustID from Customers) ", _

" SELECT ItemID, OrderlD, CustID, ISBN, QtyOrdered, Price ", _

" FROM ITEMS WHERE CustID IN (SELECT TOP 50 CustID from Customers) "}
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Building DataSets:
DataReader.ExecuteReader

* Multiple ExecuteReader method calls
— One for each rowset/SELECT query
+ Single ExecuteReader method call
— Query contains multiple SELECT queries
— CommandBehavior.Keyinfo returns PrimaryKey schema
* Run custom code to build DataTable, DataSet
* Manual connection management
— Can orphans Connection objects
* Manual rowset population
— Holds locks until Read returns False
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Mapping and Relations

da. Tablemappings.Add("Table", "Orders") s
da.Tablemappings.Add{"Table1", "ltems")
Try
ds.Clear()
da.Fill(ds)
ParentColsi0) = ds.Tables{"Orders").Columns{"CustiD")
ParentCols(1) = ds.Tables("Orders").Columns{"OrderD")
ChildCals(0) = ds.Tables("ltems" ). Columns{"CustiD") W
ChildCols(1) = ds.Tables("Items").Columns({"CrderiD")
' Create DataRelation.
relPublishers = MNew DataRelation("Orderltem”, ParentCols, ChildCols, True)
' Add the relation to the DataSet.
ds.Relations.Add({relPublishers)
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DataSet Updatability

+ DataSet updatable via associated DataAdapter
— UpdateCommand, InsertCommand, DeleteCommand
« Executed when DataRowState shows change
 Your code can filter, decide what to do
+ One DataAdapter for each table to update
— Table-focused action queries to update target table
— Requires multiple calls to Update
« One call for each table to update
+ Transactions?

« Each Update call invokes one round trip per change
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.NET Callection Addressing

» Improve performance by avoiding late
binding and using Option Strict On...

Fastest Ticks  : | Test
203 D ataFiow(D ataCalurnn)
32 Strongly Typed
703 T ables(0). Rows(0].ten(anurm]
714 T ables(0). Rows[0].Itenn(0]
1047 T ables(0).Rows(0).[ker Title")

A 2641 T ables(stT able) Rows(intd ). ltem(' Title"]

2656 T ables("Titles").R ows(0). el Title")
2672 T ables[stT able). Raws(inth ). tem[ztrCol)
2672 T ables("Titles").R oves(inth ). Ikem(" Title"')

Slowest
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.NET Collection Addressing




Referencing DataReader Columns
+ Late binding DataReader columns is
expensive
+ 3.3X performance hit (1484 vs 422)

For i =1 To 1000000
intStorelD = Cint(dr("StorelD'

strNotes = dr("Notes”). ToString
Next i
MsgBox("Time: " & Environment.TickCount - ts)
ts = Environment. TickCount

For i =1 To 1000000
intStorelD = dr.GetIntBZl
strNotes = dr.GetString(11)

Next i
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Coding Tips
+ String concatenation (& +) is expensive
— Regardless of language
— Not needed in many cases — only helps human readability
+ Use Command objects to manage parms
» Use StringBuilder class to build up strings

Dim strQuery1 As New System.Text.StringBuilder()

Dim sql1 As String() = {"'SELECT Titles.ISBN, Authors.Author, Authors.Au_ID, Authors.Year_Born,”, _
" Titles.Title, Titles.Year_Published, Titles.Price, Titles.PublD ", _
" FROM Authors INNER JOIN Title_Author ON Authors.Au_|D = Title_Author.Au_ID ", _
" INNER JOIN Titles ON Title_Author.ISBN = Titles.ISBN", _

. WHERE (TltlE.S.Tltle LIKE @TitleLike) ;"} For Each strTemp In sql.1
Dim strTemp As String
strQuery1.Append(strTemp)

Next
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Coding Tips

» Use Command object
— Instead of “roll-your-own” concatenated
queries
— Automatically manages
» Parameter placement

« Prefix/suffix (string framing quotes, date
delimiters...)

— Easier to transition to SPs
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Best Performance Tips
* Most performance improvements in SQL query
» Generally: reduce ADO.NET, network overhead

SQL Server Magazine Live!

Best Performance Tips

» Balance round trips with number of rows
fetched

» More rows :: fewer round trips
— Less connect/disconnect overhead
— More transmission overhead

— Larger data structures to maintain in State
variables

— More locks held until population complete
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Best Performance Tips
More round trips :: fewer rows
—Less data available for client
—Less transmission overhead
—More connect/disconnect overhead
—Fewer connections available?

—More server disruption, poorer server
performance

SQL Server Magazine Live!




Best Performance Tips

* Avoid reinventing the wheel
— Use Fill instead of ExecuteReader
— Use built-in DataSet functionality
» Avoid using a chainsaw where a scalpel will do

— Use correct DataReader methods for non-rowset queries
» ExecuteNonQuery
» ExecuteScalar

— Don't ask for a rowset (SELECT) unless really needed
— Return OUTPUT or ReturnValue parameters instead

SQL Server Magazine Live!

For More Information

* ADO.NET and ADO Examples and Best Practices
for VB Programmers (APress) ISBN: 1-893115-68-2

* ADO.NET Examples and Best Practices
for C# Programmers (APress) ISBN: 1-590590-12-0

* www.betav.com — updated examples
* www.microsoft.com
+ MSDN
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