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DTS Architecture Overview
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DTS Object Model
SQL Server 2000
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Interop between .NET and DTS

• DTS is implemented as a set of free 
threaded in-process COM servers
– DTSPKG.DLL exposes a Type Library
– Allow manipulation, execution and creation of 

DTS packages
• Calling DTS from .NET

– Requires the creation of a Runtime Callable 
Wrapper (RCW) that wraps the COM 
interfaces into a .NET assembly.
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Creating the DTS Package RCW

• Create new strong name key file
– sn.exe -k dts.key

• Create RCW of DTSPKG.DLL
– tlbimp.exe "C:\Program Files\Microsoft SQL 

Server\80\Tools\Binn\dtspkg.dll" 
/out:Microsoft.SQLServer.DTSPkg80.dll 
/keyfile:dts.key

• Place RCW in the Global Assembly Cache
– gacutil.exe -i Microsoft.SQLServer.DTSPkg.dll
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Application object

• DTS.Application (new for SQL 2000)
– Manage Packages + Logs (Repository/SQL 

Server)
– Turn Collection Caches On/Off

• UseCache property on collection
– Refresh caches

• Refresh method on collection
– JIT Debugging On/Off
– Switch UI settings On/Off
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Package Enumeration
using System;
using System.Runtime.InteropServices;
using Microsoft.SQLServer.DTSPkg;

class App {
[MTAThread]
static void Main(string[] args) {

try {
ApplicationClass application = new ApplicationClass();

PackageSQLServer pkgSQLServer = application.GetPackageSQLServer( 
"(LOCAL)\\DEV", "", "",
DTSSQLServerStorageFlags.DTSSQLStgFlag_UseTrustedConnection);

PackageInfos pkgInfos = pkgSQLServer.EnumPackageInfos("", false, ""); 

PackageInfo pkgInfo = pkgInfos.Next();

while (! pkgInfos.EOF) {
Console.WriteLine("Package name {0}", pkgInfo.Name);
pkgInfo = pkgInfos.Next();

}
application = null;

}
catch(System.Runtime.InteropServices.COMException e) {

Console.WriteLine("COMException {0}", e.Message);
}
catch(System.Exception e) {

Console.WriteLine("Exception {0}", e.Message);
}

}
}
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Loading & Moving Packages

• Load package using:
• LoadFromStorageFile, LoadFromSQLServer, 

LoadFromRepository

• Save or Save As package using:
• SaveToStorageFile(As), SaveToSQLServer(As), 

SaveToRepository(As)
Package2Class package = new Package2Class();
object pVarPersistStgOffHost = null;

package.LoadFromSQLServer(
"(LOCAL)\\DEV", null, null,
DTSSQLServerStorageFlags.DTSSQLStgFlag_UseTrustedConnection,
null, null, null,
"Copy Data", ref pVarPersistStgOffHost);

package.SaveToStorageFileAs("NewPkgName",
"C:\\NewPkgFileName.dts", 
null, null, ref pVarPersistStgOffHost, true);
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Package Structure
• Packages are versioned

– New stream per version
– No programmatic way to delete old version/streams, 

except using SaveAs which affectively creates a new 
package

– Files are using COM Structure Storage
• Local Packages 

exists in msdb
sysdtspackages

• Repository 
exists in msdb
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DTS Package Execution
• Threading

– DTS is Free Threaded
• Can cause problems with non Free Threaded providers and COM 

Objects (e.g. Visual Basic Custom Tasks)
– Tasks are marshaled onto worker thread

• Thread/Step Scheduler
– Constantly runs, if a step can be ran and there is a free thread

(ConcurrentSteps < MaxConcurrentSteps) it will be executed
– The scheduler can be “fooled” & “bypassed”, which can used to 

implement “looping of steps” in a package

set oPackage = DTSGlobalVariables.Parent

rc = MsgBox("Go back to step 1", 1)
if (rc = 1) then
set oStep = oPackage.Steps("DTSStep_DTSActiveScriptTask_1")
oStep.ExecutionStatus = DTSStepExecStat_Waiting

end if

Main = DTSTaskExecResult_Success
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DTS Package Execution (2)
• Package.MaxConcurrentSteps

– Maximum number of steps executing concurrently
– Default = 4

• Package.PackagePriorityClass
– Win32 Process Priority Class to be used for the 

package
– Default = DTSPriorityClass_Normal
– Implemented as SetPriorityClass(<pid>, <val>);

• DTS Low = Win32 IDLE_PRIORITY_CLASS
• DTS Normal = Win32 NORMAL_PRIORITY_CLASS
• DTS High = Win32 HIGH_PRIORITY_CLASS
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Executing Packages
Simplest Form

• Load package, Execute, Cleanup
[MTAThread]
public void Main() {
try {
Package2Class package = new Package2Class();
object pVarPersistStgOfHost = null;

package.LoadFromSQLServer("(local)", null, null,
DTSSQLServerStorageFlags.DTSSQLStgFlag_UseTrustedConnection,
null, null, null, “MyPackageName", ref pVarPersistStgOfHost);

package.Execute();
package.UnInitialize();
package = null;

}
catch(COMException e) {
// handle COM exceptions first

}
catch(System.Exception e) {
// handle all other exceptions last

}
}
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Checking Step Results

• After Execute, before UnInitialize, iterate 
over Step results

// Look for steps that completed and failed.
string stepName = null;
foreach (Step2 step in package.Steps)
{

stepName = step.Name;

if (step.ExecutionStatus == DTSStepExecStatus.DTSStepExecStat_Completed)
{

if (step.ExecutionResult == DTSStepExecResult.DTSStepExecResult_Success)
{

Console.WriteLine("Step {0} succeeded", stepName);
}
else if (step.ExecutionResult == DTSStepExecResult.DTSStepExecResult_Failure)
{

step.GetExecutionErrorInfo(
out pErrorCode, out pbstrSource, 
out pbstrDescription, out pbstrHelpFile, 
out pHelpContext, out pbstrIDofInterfaceWithError);

Console.WriteLine("Step {0} failed", stepName);

Console.WriteLine("error : {0}\nsource: {1}\ndescr.: {2}",
pErrorCode, pbstrSource, pbstrDescription);

}
} // completed

} // foreach
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Execute Package using Events
class ExecPkgWithEvents
{
static void Main(string[] args) 
{
ExecPkgWithEvents app = new ExecPkgWithEvents();
app.Run();

}

public Package2Class package;

public void Run() 
{
package = new Package2Class();

UCOMIConnectionPointContainer CnnctPtCont = 
(UCOMIConnectionPointContainer) package;

UCOMIConnectionPoint CnnctPt;
PackageEventsSink PES = new PackageEventsSink();

// UUID of PackageEvents Interface
Guid guid = new Guid("10020605-EB1C-11CF-AE6E-00AA004A34D5");
CnnctPtCont.FindConnectionPoint(ref guid, out CnnctPt);

int iCookie;
CnnctPt.Advise(PES, out iCookie);

object pVarPersistStgOfHost = null;

package.LoadFromStorageFile(…);
package.Execute();
package.UnInitialize();

}
} // class ExecPkgWithEvents
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Execute Package using Events
class PackageEventsSink : DTS.PackageEvents
{
public void OnQueryCancel(string EventSource, ref bool pbCancel)
{
Console.WriteLine("OnQueryCancel({0})", EventSource);
pbCancel = false;

}

public void OnStart(string EventSource)
{
Console.WriteLine("OnStart({0})", EventSource);

}

public void OnProgress(string EventSource, string ProgressDescription, 
int PercentComplete, int ProgressCountLow, int ProgressCountHigh)

{
Console.WriteLine("OnProgress({0})”, EventSource);

}

public void OnError(string EventSource, int ErrorCode, string Source, 
string Description, string HelpFile, int HelpContext, 
string IDofInterfaceWithError, ref bool pbCancel)

{
Console.WriteLine("OnError({0}”, EventSource);
pbCancel = false;

}

public void OnFinish(string EventSource)
{
Console.WriteLine("OnFinish({0})", EventSource);

}
} // class PackageEventsSink : DTS.PackageEvents
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Passing Parameters

• Pass/set dynamic context by setting and 
adding global variables
– Package.GlobalVariables

• Set value of existing global variable

• Add global variable (1)

• Add global variable (2)

package.GlobalVariables.Item("GlobInt").Value = 2631;

package.GlobalVariables.AddGlobalVariable("GlobStr", "Hello World");

GlobalVariable2 gv = pkg.GlobalVariables.New("GlobStr2");
gv.Value = "Hello World2";
package.GlobalVariables.Add(gv);
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Logging
• Log to File

– Package.LogFileName
• Log to NT Event Log

– Package.WriteCompletionStatusToNTEventLog
• Default = true

• Log to table (new in SQL Server 2000)
– Central logging server for all packages
– Fail Package if tables are not available
– On Package2Class object set:

• LogToSQLServer (default = false)
• LogServerName, LogServerUserName, LogServerPassword
• LogServerFlags (DTSSQLStgFlag_UseTrustedConnection)

– Logs to tables in MSDB
• sysdtspackagelog, 
• sysdtstasklog
• sysdtssteplog
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Creating Packages
• DTS Object Model fully supports package interrogation 

and creation
– You can do more via DTS programmatic interfaces than through 

the DTS UI
– Useful for storing packages in a Source Control system
– Passwords can not be scripted
– Layouts are NOT persisted

• Package creations steps:
– Create new Package, set package properties
– Add GlobalVariables & set values
– Add Connections, set ConnectionProperties (OleDBProperties)
– Add Steps
– Set PrecedenceConstraints
– Add Tasks and set CustomTask properties
– Save or Execute Package
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DTS Object Model
SQL Server 2000
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Demo

Programmatic Package 
Creation and Execution
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? Questions?

e-mail GertD@SQLDev.Net
http://SQLDev.Net
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Thank you!

• Please drop off your 
session evaluations in 
the basket at the back 
of the room!

• Your comments are 
greatly appreciated!


