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Exercise 3 — Object Pooling

The point of this exercise is to demonstrate how to create a number of object instances when the IPC server starts
up, and to re-use these objects as various clients obtain and release sessions throughout the life of the IPC server. In
this case, we will once again be dealing with database connections. We want to create a server start-up routine that
obtains and opens several database connections and puts them into the server context. Within the routine that will
be invoked by name by external clients, we will get a database connection out of the named object pool and use it to
retrieve information from the database. In the server exit routine, we will get all of the connections from the pool

and close them.

Step 1: Create a new application for which our server start-up and shut-down routines will fire. Go to the System
Settings tab and create a new application and call it PooledDBConn. Set the server log level for this application to
Verbose. Set the maximum number of concurrent sessions to five.
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File  Help

System Settings | Server Settings | Logic Settings | Manage Routines | Manage Events | Author Routines | Test Routines | Semver Status|

Instance [lnsﬂ v]

Application | PooledDBConn » [ AddApp | [ Delete App
Client Acquire Session Timeout 60 | Seconds
Target Server Count 10 > Servers

Server Log Level C[V:;}S:a )

Server Idle Threshold 1800 >| Seconds
Server Call Count Threshold 300 =] Invocations
Server Total Run Time Threshold 5400 = Seconds
Max Concurr. Sessions Per Ser'ur Sessions
Session Idle Threshold 1200 <| Seconds
Server Log Retention 10 = Days

Step 2: Server Settings and Logic Settings are specific to an Instance/Application combination. We need a
connection string for our database connections. In this case, we will probably use the same connection string, but we
must create a new Server Setting for our new application. Go to the Server Settings tab and toggle the Instance
selection in order to refresh the contents of the Applications drop-down. Select the PooledDBConn application and
add a new Server Setting called “MyDBConnStr” (i.e. we can give the Server Setting the same name we used before
since this setting is for a different application). Enter a valid value for the connection string (i.e. probably the same
one we used earlier) and save the setting.

Step 3: Create the server start-up routine. Go to the Author Routines tab of the CTConsole. Create a new Source
Code file. Call the file PooledObjSrvrStart, and select the BasicServerOp1 template. Add a reference to
C:\Windows\Microsoft.NET\Framework\v2.0.50727\System.Data.dll. For this exercise, use the following code to
create and open the database connections and put them into a named object pool.

import System;
import System.Collections;
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import System.Reflection;
import System.Data.SqlClient;

[assembly:AssemblyVersion(*"1.0.0.0")]

public class PooledObjSrvrStart implements CTSHost. IBasicServerOpl

{

public function RunRoutine(oServerContextAccessor:
CTSHost.ServerContextAccessor) : System.Boolean

{
//Give the object pool a name. Remember to use the same name in the other
routines
var POOLNAME: System.String = "ConnectionsPool";
var oLogUtil: CTCommon.Logutil;
oLogutil = CTCommon.LogUtil. Instance;
var oConn: SqlConnection;
var bRet: System.Boolean;
oLogUtil = CTCommon.LogUtil.lInstance;
bRet = false;
try
{
//Get the database connection string Server Setting
var sConnStr: System.String = String.Empty;
if (oServerContextAccessor.GetServerSetting("'MyDBConnStr'™) 1= null)
{
sConnStr = oServerContextAccessor.GetServerSetting("'"MyDBConnStr'");
}
it (sConnStr.length == 0)
{
throw new Exception('Unable to obtain connection string');
}
//Get the setting value for the max number of concurrent sessions for the
server

var iTargetClientCount: iInt =

oServerContextAccessor .ServerConcurrentClientLimit;
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//Within a loop, create and open one database connection per allowed
concurrent session.

//Put the connections into an ArraylList

var i0bjectCount: int = O;

var oPooledConnectionsAL: ArrayList = new ArrayList();

while (10bjectCount < 1TargetClientCount)

{
oConn = new SqglConnection();
oConn.ConnectionString = sConnStr;
oConn.Open();
oPooledConnectionsAL .Add(oConn) ;
iObjectCount++;

}

//Set the collection of connections into an object pool
iT (oServerContextAccessor .SetPooledObjects(POOLNAME,
oPooledConnectionsAL) 1= 1)

{
throw new Exception('Unable to establish object pool " + POOLNAME);
}
bRet = true;
be
catch (e)
{

oLoguUtil.LogOutput(CTCommon.Constants.LoglLevel .Errors,
CTCommon.Constants.LogOpType.RoutineExecution, €);
be
return bRet;
} //end function
} //end class

Step 4: Register the routine we just created. Go to the Manage Routines tab and click the "Refresh List" button so
that our new dll will appear in the dlls drop-down. Select PooledObjSrvrStart.dll, enter a routine name of
PooledObjSrvrStart, and save it.

Step 5: Associate the routine we just created with the "On Server Start" event of the PooledDBConn application. Go
to the Manage Events tab and toggle the Instance selection in order to refresh the list in the Applications drop-down.
Select the PooledDBConn application. Select the PooledObjSrvrStart routine from the drop-down for the "On Server
Start" event and click the Save button.
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Step 6: Create the routine to be invoked by name by external clients. Go to the Author Routines tab of the
CTConsole. Create a new Source Code file. Call the file PooledObjBasicCall, and select the BasicRoutineRun1l
template. Add a reference to C:\Windows\Microsoft. NET\Framework\v2.0.50727\System.Data.dll. For this exercise,
use the following code to get the database connection out of the object pool, query the database for a value, and put
the value into the output arguments collection.

import System;

import System.Collections;
import System.Reflection;
import System.Data.SqlClient;

[assembly:AssemblyVersion(*"1.0.0.0")]

public class PooledObjBasicCall implements CTSHost. IBasicRoutineRunl

{

public function RunRoutine(oServerContextAccessor:
CTSHost.ServerContextAccessor, oSessionContextAccessor:
CTSHost.SessionContextAccessor, oCallParamsAccessor:

CTSHost.Cal IParamsAccessor) : System.Boolean

{
//Be sure to use the same name for the object pool that we used when we
created it

var POOLNAME: System.String = "ConnectionsPool';
var oLogUtil: CTCommon.LogUtil;
oLogUtil = CTCommon.LogUtil.lInstance;

var oConn: SqlConnection;
var oCmd: SglCommand;

var oReader: SqlDataReader;
var bRet: System.Boolean;

oLogUtil = CTCommon.LogUtil.Instance;

bRet = false;

try

{

//Get the connection that is allocated for our session out of the object
pool.

//We have to convert the object to the proper data type.

//Make note of the calls to oSessionContextAccessor.SessionlD to get the
current session id
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//and oServerContextAccessor.GetPooledObject to get the object from the
named pool for our session

oConn =
System.Convert.ChangeType(oServerContextAccessor .GetPooledObject (POOLNAME,
oSessionContextAccessor.SessionlD), SglConnection);

oCmd = new SqglCommand;

oCmd.Connection = oConnj;

oCmd.CommandText = ""SELECT TOP 1 email _addr FROM Employee';

OReader = oCmd.ExecuteReader();

if (oReader.Read())

{

oCal IParamsAccessor .OutputArgs.Add(System.Convert.ToString(oReader(0)));
}

oReader.Close();

bRet = true;
ks

catch (e)

{

//Set errors into errors collection - must be strings
oCal lIParamsAccessor.OutputErrors.Add(e.Message);

//Also write errors to the server log file

//Log levels are Errors (1), Warnings (2), Info (3), Verbose (4)

oLogutil.LogOutput(CTCommon.Constants.LogLevel _.Errors,
CTCommon.Constants.LogOpType.RoutineExecution, e);

}

return bRet;
} //end function

} //end class

Step 7: Register the routine we just created. Just as before, go to the Manage Routines tab and click the "Refresh
List" button so that our new dll will appear in the dlls drop-down. Select PooledObjBasicCall.dll, enter a routine name
of PooledObjBasicCall, and save it.

Step 8: Create the server exit routine. Go to the Author Routines tab of the CTConsole. Create a new Source Code
file. Call the file PooledObjSrvrEnd, and select the BasicServerOpl template. Add a reference to
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C:\Windows\Microsoft.NET\Framework\v2.0.50727\System.Data.dll. For this exercise, use the following code to get
the database connections out of the object pool and close them.

import System;

import System.Collections;
import System.Reflection;
import System.Data.SqlClient;
import System.Data;

[assembly:AssemblyVersion(*"1.0.0.0")]

public class PooledObjSrvrEnd implements CTSHost.1BasicServerOpl
{
public function RunRoutine(oServerContextAccessor:
CTSHost.ServerContextAccessor) : System.Boolean
{
//Be sure to use the same name for the object pool that we used when we
created it
var POOLNAME: System.String = "ConnectionsPool";
var oLogUtil: CTCommon.Logutil;
oLogutil = CTCommon.LogUtil. Instance;

var oConn: SqlConnection;
var bRet: System.Boolean;

oLogUtil = CTCommon.LogUtil.lInstance;

bRet = false;

try

{

//Call oServerContextAccessor.GetAllObjectsFromPool to get the ArraylList
of connections

var oPooledConnectionsAL: ArraylList =
oServerContextAccessor .GetAll10bjectsFromPool (POOLNAME) ;

var 1PooledObjSum: int = oPooledConnectionsAL.Count;

var 10bjectCount: int = O;

//Loop through the elements in the ArrayList, convert them to the
SglConnection datatype, and close them.

//There 1s no need to remove the objects themselves from the pool because
the process i1s about to exit.

while (10bjectCount < 1PooledObjSum)

{
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oConn = System.Convert.ChangeType(oPooledConnectionsAL(10bjectCount),
SqglConnection);

if (oConn.State == ConnectionState.Open)

{

oConn.Close();

s
iObjectCount++;

}

bRet = true;

+
catch (e)

{

//\rite errors to the server log fTile

oLogutil.LogOutput(CTCommon.Constants.LogLevel _.Errors,
CTCommon.Constants.LogOpType.RoutineExecution, e);

}

return bRet;

} //end function
} //end class

Step 9: Register the routine we just created. Go to the Manage Routines tab and click the "Refresh List" button so
that our new dll will appear in the dlls drop-down. Select PooledObjSrvrEnd.dll, enter a routine name of
PooledObjSrvrEnd, and save it.

Step 10: Associate the routine we just created with the "On Server End" event of the PooledDBConn application. Go
to the Manage Events tab and select the App1 application and then the PooledDBConn application (in order to
refresh the lists of routines in the event drop-downs). Select the PooledDBConn application. Select the
PooledObjSrvrEnd routine from the drop-down for the "On Server End" event and click the Save button.

Step 11: Test your work. Go to the Test Routines tab of the CTConsole. Toggle the selected Instance from "Inst1" to
"Inst2" and back to "Inst1" in order to refresh the list of applications. Select the "PooledDBConn" application. Click
the refresh icon to the right of the Routine drop-down to refresh the contents of the drop-down. Select the
"PooledObjBasicCall". It does not matter which Entry Point we use, but leave the "Out Of Proc COM" entry point
selected. Likewise, it does not matter which Test Case is selected. Leave the default selections of one thread/session
and one call per session and click the “Start” button. Observe the output in the text area at the bottom of the form
and make sure it matches your expectations. You may also increase the number of sessions and number of calls per
session and monitor the database itself to ensure that the number of connections does not increase beyond
expectations while the test is running.
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File  Help

System Settings | Server Settings | Logic Settings | Manage Routines | Manage Events | Author Routines | Test Routines |Server Status

Test Case [MyTestCase1 »| [ NewTesiCase | [ Delete TesiCase |

Test Case Routine Input Parameters

Input Parameter
First Parameter

. New Param

- Delete

Routine To Call

Instance [Insﬂ v] Application |PocledDBConn v] Routine |PaoledObjBasicCall v]

Entry Point |Out OfProc COM | # of Threads/Sessions [ single Call ~ # of Calls Per Session 10 %

Java Home Directory

Java Cmd Line Args  -Djava.library.path="C:\Program Files\Cognitier\SimplelPC\Bin" -cp ".;%CLASSPATHY%;C:\Program Files\Cog

Session Qutput
2008-04-16 23:19:45 872 THREAD 20, Session LabTestl+4458+Inst +PooledDBConn+G32E0XTZ20 released .

2009-04-16 23:19:45.902 THREAD 19, CALL 10 to BasicRoutineCalll returns True
20058-04-18 23:19:45.542 THREAD 19, CALL 10 cutput array values:
smith@simpleipc.com

2009-04-18 23:19:45.974 THREAD 19, Session LabTest01+4588+Inst1+PooledDBConn+932E0XTZ1 released

™
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