
©Tech Conferences, Inc. & the Author. All rights reserved worldwide. Reprinted with permission.

SAD345

Managing and Monitoring 
the Connection Pool

(SAD 345)
William R. Vaughn

SQL Server Magazine Live!

William R. Vaughn
Author:

ADO and ADO.NET Examples and Best Practices
For VB (and C#) Programmers

Hitchhiker’s Guide to Visual Basic and SQL Server

billva@nwlink.com
www.betav.com

SQL Server Magazine Live!

Précis 
• Whether you know it or not, every application that uses 

ADO.NET uses the connection pool. 
• This talk focuses on how that pool works, and how it can 

be crippled or overflowed into the neighbor's yard. 
• We'll also talk about how to tune it, or turn it off for one or 

more connections, and how to monitor its status. 
• We'll build a sample application that makes and breaks 

connections, and one (from the examples) that should 
close connections--but doesn't. 

• We'll add code that includes PerformanceCounter 
classes and see how these can also hold connections in 
the pool. 
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Agenda

• How the connection pool works
• Building scalable connection strings
• Managing the connection pool
• Checking on the pool

– How many pools, connections are 
established?

• Designing your application to manage the 
pool

• Demos
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Connection/Session Pooling

• Enabled for all connections
– ADO classic, ADO.NET, ODBC, OLE DB… 

• Shares dormant connection if…
– ConnectString matches—exactly
– Same process ID
– Same transaction scope
– Pooling is (still) enabled
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Connection Pooling

Connection
pool

Data Source=Fred;Initial Catalog=pubs

Server 
connections

Pubs
DataSource=Fred;Initial Catalog=pubs

Pubs

Duplicate connection strings 
create independent connections 

if connection still in use…
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Connection Pooling

Connection
pool

Data Source=Fred;Initial Catalog=pubs

Server 
connections

Pubs
Data Source=Fred;Initial Catalog=pubs

Pubs

If requested connection matches
existing connection string, the 

pooled connection is reactivated. 

Close…
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Connection Pooling
• Connection is made by .NET Data Provider

Server 
connectionsWeb

Connection Pools

IIS ASP

SqlClient .NET 
Data Provider
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How does the connection pool work?

• New pool is created when any of these change:
– ConnectionString 

• UserID or Password (UID/PWD) changes
• Any other keyword, argument

– Process ID
• Each Windows application gets its own process ID
• Each COM component, Web Service, Web application
• Each time you run an application under Visual Studio

– Transaction scope/enlistment
• Pools can build up over time…
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How does the connection pool work?
Security Settings

• Each specific UID/PWD gets its own pool
• Each application name gets its own pool
• If you use Integrated Security=SSPI

– A pool is created for each user account
– IIS uses ASPNET (aspnet_wp) account
– A single pool is shared by all Web Applications 
– Expects Windows account to have access to server
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How does the connection pool work?
Process ID

• Connections can’t be shared cross-process
• Client/server applications get their own pool

– Windows applications don’t share other application’s pool
– Connections within Windows app can share common pool

• Middle-tier IIS applications
– IIs uses its own process ID
– COM Components, Web Services, ASP Applications can share

• Each ASPx gets its own process ID
– Visual Studio can build-up pools during development
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Building Scalable Connection Strings

• Not sure how to build the 
ConnectionString?
– Leverage someone else’s code…
– Get Visual Studio .NET to do it for you
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Setting Connection String Options
• SqlClient pooling options

In SQL Server 2000. Determines whether 
the connection is reset when being drawn 
out of the pool. Setting to 'false' avoids 
having to make an additional round trip to 
the server, but the connection state is not 
reset. (See earlier discussion.)

'true'[2]Connection 
Reset

How long (in seconds) should a connection 
remain open once an application returns it 
to the pool. 0 = “maximum” timeout[1]
(never discard connections). 

0Connection 
Lifetime

FunctionDefaultKeyword

[1] While underdocumented, this “maximum” value means that the connection is never released as long as the process that 
created the pool continues to live.
[2] When setting Boolean properties, you can use “yes” or “YES” instead of “true”, and “no” or “NO” instead of “false”. The 
keywords and arguments are not case-sensitive. 
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Setting connection string options
• SqlClient connection pool options

FunctionDefaultKeyword

Enable connection pooling for this 
connection. If set to 'false', connection 
pooling is disabled for this connection. 

'true'Pooling

The minimum number of connections 
allowed in the pool.

0Min Pool Size

The maximum number of connections 
allowed in the pool.

100Max Pool Size

When 'true', the connection pool 
automatically enlists the connection in the 
creation thread’s current transaction 
context.

'true'Enlist
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How does the connection pool work?

• Pooled connections reset upon Open
– Connection Reset option on by default (SQL Server 

2000)
– Resets local use (pseudo close/reopen)

• Connection timeout starts when 
– ADO.NET executes Connection.Close
– Object released from memory (eventually…)

• Application ends, terminates

• Connection removed from pool
– If not reused in Connection Lifetime seconds
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How does the pool work?

• If a pool is full, Open method times out
– ConnectionString ConnectionTimeout sets wait time
– Increase timeout in high-use pools
– Increase size of pool
– Open, fetch, close more quickly to release connection
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Monitoring the Pool

• Use the SQL Profiler
• Run SP_WHO or SP_WHO2

– Watch sysprocesses table 
– One SPID per connection

• Use the Performance Monitor (PerfMon)
– SQL Server counters
– .NET CLR Data Performance counters*

• Monitor performance counters in code 

Q314429: Bug: Performance counters … not reset
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Monitoring the Pool
• .NET CLR Data 

“performance object”
• Do not appear until 

SqlClient pool is created
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Monitoring the Pool:
SqlClient Performance Counters

The total number of connection open 
attempts that have failed for any reason.

Total # failed connects

The highest number of connections in all 
pools since the process started.*

Peak # pooled connections

Current number of pools associated with 
the process.

Current # connection pools

Current number of connections in all 
pools associated with the process.

Current # pooled connections

Current number of connections, pooled 
or not.

Current # of pooled and 
nonpooled connections

DescriptionSqlClient: Counter

* Note: This counter is only available when associated with a specific process instance. The _Global instance always returns 0.
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Monitoring the Pool: SQL Server 
Counters

• SqlServer: General statistics user 
connections
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Monitoring the Pool in Code
• Add performance counter

– Tools | Components | PerformanceCounter
– Set properties
– Choose CategoryName

• .NET CLR Data
• SQLServer.GeneralStatistics

– Choose CounterName
• UserConnections
• SqlClient:Current…
• SqlClient:Peak…
• SqlClient:Total…

– Choose InstanceName
• _global_
• appname

– Note: instances not active until pool created



©Tech Conferences, Inc. & the Author. All rights reserved worldwide. Reprinted with permission.

SQL Server Magazine Live!

Performance Counters
• If instance is valid, Counter is addressable
• Use Counter.NextValue to return current value 
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Designing Applications
• DataAdapter

– Fill method opens, closes Connection
• SelectCommand.Connection 
• Only if Connection is closed

• DataReader
– Requires open Connection (cn.Open)
– Cmd.ExecuteReader(CommandBehavior.CloseConn

ection)
• Closes Connection if DataReader is closed
• DataReader closed by binding in Web Application

– Your application must ensure Connection is closed
– Connections no longer in scope are orphaned 
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Connection Pooling Tips 
• Use Integrated Security=SSPI

– Or log on as “role”, not a person
• Don’t change UID in ConnectionString
• Once connected:

– Don’t change server-side settings (pre SQL 
Server 2000)

• Make sure Connection is closed ASAP
• Connections don’t close when dropped 

from scope
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Connection Pooling Tips 
• Use separate pools to manage competing 

Connections 
• If pools increase 

– Check ConnectionString changes

• If Connections grow within pool
– Verify Connection objects closed before object 

release

• If Connection open times out
– Check for full pool
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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



 


