-

Building Custom
Tasks for SQL
Server Integration
Services

Taking a low-cost approach to
applying the power of .NET in
ETL solutions

Andy Leonard
\ Apress*




Building Custom
Tasks for SQL
Server Integration
Services

Andy Leonard

Apress®



Building Custom Tasks for SQL Server Integration Services

Andy Leonard
Farmville, Virginia, USA

ISBN-13 (pbk): 978-1-4842-2939-2 ISBN-13 (electronic): 978-1-4842-2940-8
DOI10.1007/978-1-4842-2940-8

Library of Congress Control Number: 2017947306
Copyright © 2017 by Andy Leonard

This work is subject to copyright. All rights are reserved by the Publisher, whether the
whole or part of the material is concerned, specifically the rights of translation, reprinting,
reuse of illustrations, recitation, broadcasting, reproduction on microfilms or in any
other physical way, and transmission or information storage and retrieval, electronic
adaptation, computer software, or by similar or dissimilar methodology now known or
hereafter developed.

Trademarked names, logos, and images may appear in this book. Rather than use a
trademark symbol with every occurrence of a trademarked name, logo, or image we use the
names, logos, and images only in an editorial fashion and to the benefit of the trademark
owner, with no intention of infringement of the trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms,
even if they are not identified as such, is not to be taken as an expression of opinion as to
whether or not they are subject to proprietary rights.

While the advice and information in this book are believed to be true and accurate at the
date of publication, neither the authors nor the editors nor the publisher can accept any
legal responsibility for any errors or omissions that may be made. The publisher makes no
warranty, express or implied, with respect to the material contained herein.

Managing Director: Welmoed Spahr
Editorial Director: Todd Green
Acquisitions Editor: Jonathan Gennick
Development Editor: Jonathan Gennick
Technical Reviewer: Luther Atkinson
Coordinating Editor: Jill Balzano

Copy Editor: Lori Jacobs

Distributed to the book trade worldwide by Springer Science+Business Media New York,
233 Spring Street, 6th Floor, New York, NY 10013. Phone 1-800-SPRINGER, fax (201)
348-4505, e-mail orders-ny@springer-sbm.com, or visit www. springeronline.com. Apress
Media, LLC is a California LLC and the sole member (owner) is Springer Science + Business
Media Finance Inc (SSBM Finance Inc). SSBM Finance Inc is a Delaware corporation.

For information on translations, please e-mail rights@apress.com, or visit
http://www.apress.com/rights-permissions.

Apress titles may be purchased in bulk for academic, corporate, or promotional use.
eBook versions and licenses are also available for most titles. For more information,
reference our Print and eBook Bulk Sales web page at http://www.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this
book is available to readers on GitHub via the book’s product page, located at
www.apress.com/9781484229392. For more detailed information, please visit
http://www.apress.com/source-code.

Printed on acid-free paper


mailto:orders-ny@springer-sbm.com
www.springeronline.com
mailto:rights@apress.com
http://www.apress.com/rights-permissions
http://www.apress.com/bulk-sales
www.apress.com/9781484229392
http://www.apress.com/source-code/

For Christy



Contents at a Glance

About the Author ..........cccnvsmmmis s ———— xi
About the Technical ReVIEWEr ........cccssssesmssssmssssssmsmsssmsasssssnsassnsass Xiii
Acknowledgments.........cccunussssmsnnnnmmmmmssssssssssssnnnessssssssssssnnnnsnsssssnns XV
Introduction.........ccccesnmmrss s ——————— xvii
Chapter 1: Story of This BOOK..........ccussmsesssmsssssssssssssssssssssssssasssasnns 1
Chapter 2: Creating the Assembly..........conmmsmnismmmmemmsmnmanenm. 3
Chapter 3: Signing the Assembly .......c.ccccnmmnnnmnnmmnsennmmssssnmnnne. 11
Chapter 4: Preparing the Environment............cccecvnneennnnnssnnnnnnnsnns 25
Chapter 5: Coding the TasK.......ccoussemmsssnmmsssnsssssnsssssnnssssanssssnsssssnns 35
Chapter 6: Coding the Task Editor ..........ccccinseemmmmnsssnnnmnssssnansnssnns 47
Chapter 7: Signing and Binding........cccussseenmmmsssensmmsssssssssssssssssennns 65
Chapter 8: Tips on Troubleshooting.........cccccussseenmmnsssennnmssssnannnsnns 87
Chapter 9: Notes from EXperience.........cccsumssemnmmssssnnsssssssnnssnssnns 99
Chapter 10: Demonstration Code........ccciiuummmmnnnmmmmnnnmmmmsssssnnssnnn 107
INA@X.cueerissnmnssssmnssssmnssssnnssssnsssssnnssssnnssssnnssssnnnsssnnssssnnssssanssssnnnnssnnnss 109



Contents

About the AUthOr ........c.ccccmmsemmmsssnsmsssesmsssssmssassssas s ssasssssnnss xi
About the Technical REVIEWET ........cccccssssmsmssnsssssnsssssnsssssnsssssnnssssns xiii
Acknowledgments.........cccunussssmsnnnnmmmmmssssssssssssnnnessssssssssssnnnnsnsssssnns XV
Introduction........ccccmnsemmmssmnmmssnmnsssnmssnnnsss s Xvii
Chapter 1: Story of This BOOK.........ccerusssmmnnmsssssnnssssssssssssssssssssssssnns 1
Tribal KNOWIEBAQE.......ccocererercer et 1
A STarting POiNt ..o s 2
What Problem Are We Trying t0 SOIVE? .......ccccvcevrvereenccresere e 2
Chapter 2: Creating the Assembly..........ccccirnnnenmnmnnssnnnmnnssssnmnsn. 3
Opening Visual Studio IDE ............cccoovcerrrereerccre e 3
Adding @ Reference.........cccoeeeeeeerere e sn e 6
Chapter 3: Signing the Assembly .........ccccusmmmsssnnmsssnnmssssnssssnsssssnns 11
Preparing 10 Add @ KeY......c.ccocvrercernersirsirsss s sns s s sns s s 11
Creating the KeY ... sss s s s s s s sss s s 16
APPIYING the KBY ...t sse e sne e sne e sne s e nnenne e 21
Chapter 4: Preparing the Environment............cccccnneennnnissnennnnsnns 25
Adding the Solution to Source Control ............ccooeerieeninrecnicrnceeeeenens 25
Preparing 10 BUild..........ccocvvrcrircrr s 32
Setting the Qutput Path..........ccoveieverr s 33

vii



CONTENTS

Chapter 5: Coding the TasK.......cccuermssemmmsssnsmsssssssssssssssssssssssssssnnas 35
USiNg @ REfErENCE ......ccceeceeeeceeeecre et 35
Decorating the Class .........ccocvvvvrverrerrrrerss e 36
Inheriting from TASK .......ccceeeeeresresee e 36
Adding @ Property........cccceeeeenesssssss s ses s se s nseas 37
Investigating Task Methods..........ccecevrvrrrrercnnn s 4
Overriding the Validate Method............ccccooeenienrirecnccrr e 44
Overriding the Execute Method..........ccccevvrirvmnirve e 45
Chapter 6: Coding the Task Editor ..........ccccvnsemmmssnnmssssnsssssnsssssnnas 47
Adding @ Task Editor........cccceeerererrrrre s se e 47
Adding REfEreNCEeS ......coeverreererrerrer s res e ses s s ses e e e e s sessesnas 49
Some Implementation ...........cccoccercrerninnn s ———— 50
AddiNg @ FOrM.....cceiieicsenereese s sss s se s s snsssnens 55
Coding the Click Event and the Form.........cccovvrvrvrcrvncncercercenenene 59
Chapter 7: Signing and Binding........csccsssssmsmsssnsssssnsssssnsssssasssssanss 65
Signing the Task Editor Project .........ccccovvvrvrnrvernensenses s sessenenns 65
Reviewing the Public Key Token Value..........ccocoeererercernercescersessenenne 67
Binding the Task Editor to the Task ..........ccccuererniensnesienssesesssesenennes 70
Coding the Task Functionality ..........cccceeevrrrrrrrrrrrrrr e 7
Add AN ICON ... 75
BUIlding the TasK .......c.ccuererernneieneseressse s ses s sessesnes 80
Testing the TaSK........ccccerverreriernrser e ne s 82
Chapter 8: Tips on Troubleshooting ........ccccuseemnmsssssnnnnssssannsssssnnns 87
Unregistering the TaskK.........cccucerirvmnininnnnse s ssee e sseesaeas 87
Troubleshoot the ISSUE ... 89

viii



CONTENTS

Chapter 9: Notes from EXperience........cccuuemrmssmsssssnssssssnsssssnssssanss 99
Start Visual Studio as an Administrator...........cccccvievieniinniennieenieninns 99
Learn HOW t0 RECOVEN ........cceeveerverrrer e e srse s essnessse s e e ssnessse e s snes 100
BUilding @ NOTES File.......cceeeeerereeere ettt ree e re e res e se e sae e naes 100
Cleaning the SOIULION...........ccvcerrrere et re e ra e rae e e ae e naen 101
Change the Icon File’s Build Action Property.........cccocvvevriennierennnnens 105
Chapter 10: Demonstration Code...........ccsnsmmemmmnmnnnnmssssssssssnnnnns 107
INAEX.. .o ——————————————————— 109

ix



About the Author

Andy Leonard is a Data Philosopher at Enterprise Data
& Analytics, an SSIS Trainer, Consultant, developer of
the Data Integration Lifecycle Management (DILM)
Suite, a Business Intelligence Markup Language (Biml)
developer, and BimlHero. He is also a SQL Server
database and data warehouse developer, community
mentor, engineer, and farmer. Andy is coauthor of SQL
Server Integration Services Design Patterns and of
Stairway to Integration Services.

xi




About the Technical
Reviewer

An avid dabbler and hobbyist in all things computer and electronics, Luther Atkinson
has been an applications developer since before the time of MS-DOS and Windows.
Introduced to SQL Server version 7 and DTS in the late 1990s, he’s been a fan and user of
the product ever since and is now employed as an SSIS (SQL Server Integration Services)
developer in Virginia. Luther has a master’s degree in computer science from the
University of Florida, and a master’s in decision science from Virginia Commonwealth
University’s School of Business.

xiii



Acknowledgments

This small book would not have been possible without the help of others. Kirk Haselden,
author of Microsoft SQL Server 2005 Integration Services (Sams, 2006, www . amazon . com/
Microsoft-Server-2005-Integration-Services/dp/0672327813), wrote extensively in
this book about developing custom tasks for SQL Server Integration Services (SSIS). Matt
Masson’s blog includes several posts tagged “extensions” which cover the topic of custom
SSIS task development.

Thanks to Brian Moran, my cofounding partner at Linchpin People, for his support
and suggestions.

Thanks Luther Atkinson for proofreading and providing feedback on the manuscript,
and for your encouragement.

I owe my coworkers at Enterprise Data & Analytics (entdna.com) a debt of gratitude
for their encouragement and for covering for me when I stayed up too late trying to
figure out how to make this revised code work. We have an awesome team, especially my
brothers from other mothers—Nick Harris and Kent Bradshaw.

Donald Farmer inspires me every time we interact. As Principal Program Manager at
Microsoft, Donald worked extensively with SSIS and helped shape the product. Donald
continues to shape software by providing vendors unique strategic guidance at TreeHive
Strategy (treehivestrategy.com).

I am certain there are many excellent editors in this business. Jonathan Gennick is
the best with whom I have had the privilege to work.

Finally, I thank my family for their understanding. My children Stevie Ray, Emma,
and Riley who live at home at the time of this writing, and Manda and Penny who have
children of their own. And Christy, to whom this book is dedicated: my wife, my love.
Thank you.

XV


https://www.amazon.com/Microsoft-Server-2005-Integration-Services/dp/0672327813
https://www.amazon.com/Microsoft-Server-2005-Integration-Services/dp/0672327813

Introduction

This small book was originally written as a series of blog posts hosted on the Linchpin
People web site in 2012.

I have delivered SQL Server Integration Services (SSIS) solutions for over ten years at
the time of this writing. Before SSIS, I worked with Data Transformation Services (DTS)
for a couple years. Although SSIS has supported custom tasks and components since its
2005 release, I initially recommended that my consulting clients not develop custom SSIS
tasks and components. Why?

The source code needs to be maintained and supported throughout the life cycle of
SSIS solutions that use the custom tasks and components.

One needs to invest in Visual Studio Professional (roughly $1,000) to build the code.

One needs fairly serious .Net developer skills to understand the intricacies of
building a Visual Studio toolbox component.

My first concern stands but with a much lower barrier to entry—at least cost-wise.

When Microsoft” released free versions of Visual Studio (Visual Studio Express and,
more recently, Visual Studio Community Edition), my second concern lapsed once
Ilearned I could use the free tools to build a custom SSIS task (the topic of this book).

This book addresses my third concern.

Writing the blog series and revisiting the series to produce this book was fun for me.

I pray you enjoy reading it as much as I enjoyed writing it.
—Andy
Farmville Virginia
April 2017
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CHAPTER 1

Story of This Book

Occasionally my engineering curiosity gets the better of me and I ask myself questions
like the following: “Self, do I think such-and-such is possible?” Most of the time these
questions lead to some brain exercise and little else of use. Sometimes some good comes
from the effort.

One day in late summer 2012, I asked myself, “Do you think it is possible to create a
custom SSIS task using Visual Basic Express?” Crazy question, right?

The short answer is: Yes.

Why is this significant? Because the Visual Studio IDE (Integrated Development
Environment) is free. This means that if you have a license for SQL Server, you do not
need to spend more money to extend SSIS with custom tasks and components. You may
want to spend money to obtain some of the tools and features of other versions of Visual
Studio, though.

I revised the blog series to produce this book. Experienced developers will notice I
used Visual Studio 2015 Community Edition and targeted the SQL Server 2016 Integration
Services (SSIS 2016) versions of .Net Framework.

Tribal Knowledge

Iran into some issues along the way. Initially, I didn’t know if the issues were related
to the free Express Edition. It is difficult to work through issues when you do not know
something is possible. It took time and determination, but I worked through enough
issues to write a series of blog posts, which became the inspiration for this book.

In 2012 I was admittedly an out-of-practice software developer. Before the .Net eral
was a Microsoft Certified Solutions Developer (MCSD). For you young whipper-snappers,
I achieved that certification back in the good ol’ days when the years began with “1” and
we had to carve our own chips out of wood. #GetOffMyLawn ©

Some things I encountered are dreadfully obvious to experienced software
developers. After years of developing software, those experienced developers possess
tribal knowledge—they don’t remember all the stuff they know. So when a relative .Net
n00b (like me) asks a question, they assume I've done all the things they would have done
by the intellectual equivalent of rote muscle memory.

I had not done all those things (did I mention I was a .Net n00b?).

© Andy Leonard 2017 1
A. Leonard, Building Custom Tasks for SOQL Server Integration Services,
DOI 10.1007/978-1-4842-2940-8_1
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One result was that the things that tripped me up were relatively minor. It was all well
and good once I knew the tricks, but the tricks are considered so basic that people rarely
share them. It is assumed that if you build assemblies aimed for the Global Assembly
Cache (GAC), you must know the essentials.

If you are not a .Net n00b, you probably know these essentials. But that did not apply
to me at the outset.

Now, I am no slouch when it comes to coding. But I was also no longer a professional
software developer in 2012. Before .Net arrived on the scene, I developed software.

I already mentioned the MCSD certification. Ilearned BASIC in 1975 and began writing
Visual Basic (VB) when the second version was released. Many VB programmers never
made the leap to object-oriented programming (OOP) first supported by VB 4 (if memory
serves), but I did. Modeling objects via classes made sense to me, and it has served me
well in the years since. It even led me to the concept of design patterns which have some
application in data integration development with SSIS.

I've since made the leap to C#, developing the tools and utilities found in the
DILM Suite using C#.

A Starting Point

My goal in this book is to produce a template that anyone can use as a starting point for
creating a custom SSIS task using Visual Studio IDE. In the chapters that follow I will
demonstrate one way to achieve this.

For development, I am using a virtual machine running Windows Server 2016. The
VM is configured with four central processing units (CPUs) (although you do not need four
CPUs) and 8GB RAM (although you can most likely get away with 2GB RAM, I recommend
a minimum of 4GB RAM). SQL Server 2016 is installed along with Visual Studio IDE.

What Problem Are We Trying to Solve?

What is the problem we are trying to solve? This is always an important question.
We're trying to solve two problems at once:

1. Document the steps necessary to build a relatively simple
custom SSIS task.

2. Build a useful custom SSIS task.

The SSIS catalog is an awesome piece of software engineering. There are gaps in
the functionality provided by the SSIS catalog—especially for enterprises practicing
Data Integration Lifecycle Management (DILM) and/or DevOps.

One of the gaps is a limitation of the SSIS Execute Package Task. Developers cannot
select an SSIS package in another project.

The Execute Catalog Package Task that we will build in this exercise will allow us to
do just that: start an SSIS package that resides in an SSIS Catalog.

Is this a complete, production-ready implementation of an SSIS catalog package
execution functionality? Goodness, no! This is a basic example of a custom SSIS task. But
since you are building the functionality you can extend it at will. I want you to extend it!
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https://www.visualstudio.com/vs/#_blank
https://dilmsuite.com/

CHAPTER 2

Creating the Assembly

Creating a custom SSIS (SQL Server Integration Services) task begins with creating a .Net
assembly. We engage in nonstandard practices because we are creating a control that will
eventually be used in Visual Studio projects.

In this chapter we take steps to establish the foundation of our project while
considering the following steps. The very first step is how we open Visual Studio IDE
(Integrated Development Environment).

Opening Visual Studio IDE

I can hear you thinking, “Hold on a minute, Andy. Do you propose to start by telling us
how to open Visual Studio?” Yes. Yes, I do. “Why?” I'm glad you asked. This is one the
tricky things that real software developers do not remember to tell you. They are not
intentionally leaving stuff out to trip you up, nor are they bad people; they simply do not
remember making changes to their development environments to support this kind of
development.

When you open Visual Studio, right-click Visual Studio in the Windows Start menu,
hover over “More,” and then click “Run as administrator” as shown in Figure 2-1.

Visual Studin 2015
<3 Pin to Start
More >

Window ,{3 Unpin from taskbar

Uninstall

Window Run as a different user

: Run as administrator
Window

Open file location

Window

Figure 2-1. Run Visual Studio as administrator

© Andy Leonard 2017 3
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You do not have to take this step. But if you do, it will save you time and effort later.
Why? You may wish to attach to the devenv.exe process to debug your custom SSIS task.

When you click Run as administrator, you will be prompted to confirm that you wish
to run Visual Studio as shown in Figure 2-2.

User Account Control x

Do you want to allow this app to make
changes to your device?

devenv_80af265e-a92b-4324-ab32-
cd6fe27cebf2.exe

Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

Show more details

Yes No

Figure 2-2. Confirm you really want to run Visual Studio as administrator

Once the Visual Studio IDE opens, click the New Project link to begin a new project
as shown in Figure 2-3.

O Start Page - Microsoft Visual Studic (Admisistrater) YH £ | cuckLaunch (Ci-0) pPlEmnl
File Edit View Debug Team Tools Test Anahge Window Help signin [

Rieady to Cloud-power your expesience?

Connect to Azure @

New on Microsoft Platforms

v [ Sehstion Explorer [ERTRY SRR

Figure 2-3. Start a new project

4
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When the New Project window displays, select a Class Library project type in the
.Net language of your choosing, and give the project a name. I chose Visual Basic for the
language and named the project ExecuteCatalogPackageTask as shown in Figure 2-4.

New Project ? *
¥ Recent MNET Framework4.52 = Sortby: Default ~| & |3= | Search Instalied Tes P =
4 Installed v - z
I | Windows Forms Application  Visual Basic Type: Visual Basic
-
4 Templates = A project for creating a VB class library
b Business Intelligence I-J WPF Application Visual Basic (.di)
b Visusl C2 g
Wi
4 Visual Basic i Consele Application Visual Basic
4 Windows
Ve
Universal EJ Shared Project Visual Basic
Windows 8
L]
Classic Desktop %\! Class Library Visual Basic
Web = -
o - e
b Onfine Click here to go onbine and find templates
Name: ExecuteCatalogPackageTask |
Location: E:\Projects\ - _Srv!ru:__
Solution name: ExecuteCatalogPackageTask ] Create directory for solution
[ ] Add te Source Control
o]

Figure 2-4. Selecting a project type and name

Click the OK button to create the project.

The next step is renaming the default class that was created as Class1 (unless
you named the class as shown in Figure 2-4). In Solution Explorer, click the Class1.vb
class twice (slowly) and Class1 will enter rename-edit mode. Change the name to
ExecuteCatalogPackageTask as shown in Figure 2-5.

Solution Explorer 3 X
SR ATRCRE- S V- - NIV AR
Search Solution Explorer (Ctrl+;) R~

3] Solution 'ExecuteCatalogPackageTask’ (1 project)
4 ExecuteCatalogPackageTask
JF My Project

b =B References

I et eCotsiogpaciageToskvs [N

Figure 2-5. Renaming Classl to ExecuteCatalogPackageTask
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When you hit the Enter key you will be prompted to change all references to Class1
to ExecuteCatalogPackageTask. Click the Yes button as shown in Figure 2-6.

Microsoft Visual Studio

You are renaming a file. Would you also like to perform a rename in this
project of all references to the code element 'Class1'?

Figure 2-6. Rename all references

These are the first steps to creating a custom SSIS task using Visual Studio.
Experienced developers will likely find this information trivial —this book is not
written for experienced developers. A key takeaway from this chapter: you must always
remember to start Visual Studio as an administrator.

Adding a Reference

The .Net Framework was invented so developers could get a few hours of sleep. It
encapsulates a host of common functions which developers can use in their applications.
That's pretty cool, but even cooler is the fact that many platforms and applications expose
functionality via .Net assemblies. Coolest of all (for our purposes), SSIS assemblies allow
us to create custom tasks!

First, we must reference these assemblies. To do that, open
the ExecuteCatalogPackageTask Visual Studio solution. Open the
ExecuteCatalogPackageTask project in Solution Explorer and then expand the References
virtual folder as shown in Figure 2-7.


https://www.visualstudio.com/vs/#_blank
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Solution Explorer * o Xx
COoM o-5FnH|p -
Search Solution Explorer (Ctrl+;) o B

4 ExecuteCatalogPackageTask
& My Project

4 =W References
& Analyzers
=B System
=8 System.Core
=8 System.Data
=B System.Data.DataSetExtensions
u-B System.Net.Http
=8 System.Xml
=B System.Xml.Ling

P vB ExecuteCatalogPackageTask.vb

Figure 2-7. Project references in Solution Explorer

CREATING THE ASSEMBLY

Let’s add some references to SSIS assemblies. Right-click the References virtual

folder, and then click Add Reference... as shown in Figure 2-8.

Solution Explorer
com|lo-s¢cFR| s =
Search Solution Explorer (Ctrl+;)

afg) Solution 'ExecuteCatalogPackageTask'

4 [B] ExecuteCatalogPackageTask
& & My Project
4 0] References
: Add Reference...
Add Service Reference...
Add Connected Service...
Add Analyzer...

# Manage NuGet Packages...

Scope to This
| @ New Solution Explorer View

Figure 2-8. Preparing to add a reference
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This opens the Reference Manager window. Expand the Assemblies item in the
Reference Types list on the left. Click the Extensions item in the Assemblies list. Scroll
until you find the Microsoft.SqlServer.ManagedDTS assembly and select its check box as
shown in Figure 2-9.

Reference Manager - ExecuteCatalogPackageTask

b Assemblies

b Projects Name

b Shared Projects Microsoft.Squerver.Dts.Des?gn.dII
Microsoft.SqlServer.Dts.Design.dll

b COM Microsoft.SqlServer.ManagedDTS.dIl

Microsoft.SqlServer.Smo.dll
Microsoft.SqlServer.Management.Sdk.Sfc.dll
Microsoft.SqlServer.Management.Integrati...

Recent B Microsoft.SqlServer.ManagedDTS.dlI

Figure 2-9. Adding the Microsoft.SqlServer.ManagedDTS Assembly reference from
Assemblies\Extensions

4 Browse

If the assembly is not located in the Assemblies\Extensions list, you will have to
browse for the Microsoft.SqlServer.ManagedDTS assembly. On my VM (virtual machine)
I'located the file in the following folder:

C:\Windows\Microsoft.NET\assembly\GAC_MSIL\Microsoft.SqlServer.ManagedDTS\
v4.0_13.0.0.0__89845dcd8080cc9o1\

Add areference to the Microsoft.SqlServer.ManagedDTS assembly as shown in
Figure 2-10.
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Select the files to reference...

+ « Microsoft.5qiServerManagedDTS » d.0_13.0.0.0_39845dcdB080ccal v O Search vd.0_13.0.0.0_89845dc...

Organize = New folder

-
Name Date modified Type Size
# Quick access

B Desktop D Microsoft.SqlServerManagedDTS.dll 11/30/20169%:29 AM  Application extens... 593KB
& Downloads
|3| Documents
== Pictures
Download
Download
Snags
Snags

W oW W W

€9 Microscft Visual Stud
Projects

38 This PC

o Network

File name: IMi:mﬂ.SqlSenm.ManagedDTS.dll ~| | Component Files (*.dlk*.tlb:".ol v:

o

Figure 2-10. Adding the Microsoft.SqlServer.ManagedDTS Assembly reference from the
file system

When you click the OK button, the References virtual folder appears as shown in
Figure 2-11.

Solution Explorer *O X
COR B-SCIR| L=
Search Solution Explorer (Ctrl+:) P~

3] Solution ‘ExecuteCatalogPackageTask' (1 project)
4 ExecuteCatalogPackageTask
F My Project
4 u-B References
& Analyzers
00 Microsoft.SqlServer.ManagedDTS
*B System
=B System.Core
=8 System.Data
=B System.Data.DataSetExtensions
=8 System.Net.Http
=8 System.Xml
=8 System.Xml.Ling
b VB ExecuteCatalogPackageTask.vb

Figure 2-11. Reference successfully added!



CHAPTER 3

Signing the Assembly

In order to be used by Visual Studio, an assembly must be signed. The .Net Framework
includes tools for creating and managing “key” files which are used for signing assemblies.

Preparing to Add a Key

Irecommend opening a command window as an administrator to begin. As when you
opened Visual Studio Express for Windows as an administrator, navigate the Windows
Start menu and locate Command Prompt. Right-click Command Prompt, hover over
“More,” and then click “Run as administrator” as shown in Figure 3-1.

. Windows System
Windows
Command Prompt Administrativ...  Task Manager Control Panel

Control Panel -2 Pin to Start

Default Programs Bom= ?

=3 Pin to taskbar
Devices Run as a different user
File Explorer Run as administrator

Open file location
Run
Task Manager
This PC

Windows Administrative Tools

Windows Defender

O € m g

Figure 3-1. Opening an administrator command window
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When prompted, click the Yes button as shown in Figure 3-2.

User Account Control X

Do you want to allow this app to make
changes to your device?

Windows Command Processor

Verified publisher: Microsoft Windows

Show more details

Yes No

Figure 3-2. Allowing Command Prompt to execute as administrator

When open, the Administrator command window appears as shown in Figure 3-3.

BN Administrator: Command Prompt

Microsoft Windows [Version 18.0.14393]
(c) 2016 Microsoft Corporation. All rights reserved.

IC:\Windows\system32>_

Figure 3-3. Administrator command window

We are creating an assembly (actually, a couple of assemblies) that will reside in the GAC
(Global Assembly Cache). In order to live in the GAC, assemblies must be signed. We sign
assemblies using strong name key files. At this point in our project configuration, we need to
generate a key suitable to sign our assemblies. To that end, there is good and bad news.

e The good news: Microsoft provides a strong name utility for
creating keys.

e  The bad news: It moves around with new releases of the .Net
Framework.

If you are developing on Windows Server 2016, you can find the strong name utility
in the C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1
Tools folder. It is named “sn.exe” so the full path is “C: \Program Files (x86)\Microsoft
SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\sn.exe” If you are reading the postin
the distant future and snickering about how archaic Windows Server 2016 was, search for
“sn.exe” and use the latest version you find (smarty-pants).

12



CHAPTER 3 ' SIGNING THE ASSEMBLY

Tip  You can do this however you like, but | am going to recommend you start a text file
to preserve these command lines for future use. | firmly believe you will thank me later.

I open Notepad and paste the following lines:

-- key generation

"C:\Program Files (x86)\Microsoft-> SDKs\Windows\v10.0A\bin\NETFX 4.6.1
Tools\sn.exe" > -k key.snk

"C:\Program Files (x86)\Microsoft-> SDKs\Windows\v10.0A\bin\NETFX 4.6.1
Tools\sn.exe" = -p key.snk public.out

"C:\Program Files (x86)\Microsoft—> SDKs\Windows\v10.0A\bin\NETFX 4.6.1
Tools\sn.exe" = -t public.out

The first line creates the public/private key pair and puts them in a file named key . snk.
The second line extracts the public part of the key pair to a file named public.out.
The third line reads the public key from the public.out file.

Note The - symbol means this should all be on one line, but Microsoft Word doesn’t
create wide enough lines for me to represent the code as such.

Add the Notes File to the Project. If you have followed my advice, you have a
Visual Studio solution, a command window, and Notepad open. Save the Notepad file
as ExecuteCatalogPackageTaskNotes.txt and remember where you save it. Return to
Visual Studio. In Solution Explorer right-click the ExecuteCatalogPackageTask project,
hover over Add, then click Existing Item... as shown in Figure 3-4.

Solution Explorer
® o-5¢¢& F -

F My Project ¢ Refresh

4 =B References

X & Build

& Analyzers

=B Microsoft.S¢ Rebuild

=8 System Clean

=8 System.Core View »

8 System.Datz
=8 System.Datz
*8 System.Net. Scope to This

* System.Xml [ New Solution Explorer View
=8 System.Xml

Analyze »

Add LA I + Shift+
b VB ExecuteCatalog 11 New ltem... Ctrl+Shift+ A
Manage NuGet Packages... ‘3 Edsting ltem... Shift+Alt+ A
L} Set as StartUp Project T4 New Folder
Debug ¥ Reference...

Figure 3-4. Adding an existing item to the ExecuteCatalogPackageTask project
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CHAPTER 3 ' SIGNING THE ASSEMBLY

Navigate to the location of your ExecuteCatalogPackageTaskNotes. txt file, select it,
then click the Add button as shown in Figure 3-5.

€4 Add Existing ltem - ExecuteCatalogPackageTask X
« ~ 4 [5 » ThisPC » Documents » v & | Search Documents P
Organize v Mew folder ~ @ @

Name - Date modified Type Size
# Quick access
i File folder
B Desktop P Snagit . ile folde
SOL Server Management Studie File folder
¥ oviikiss  # Visual Studio 2015 File folder
%l Documents & | 7 ErecuteCatalogPackageTaskNotes.tat Text Document 1KB
[&=] Pictures *
Download
Download
Snags
Snags
€3 Microsoft Visual Stud
Projects
38 This PC
b Network
File name: | ExecuteCatalogPackageTaskiNotes bt V| All Files (.7} 2
s

Figure 3-5. Find the ExecuteCatalogPackageTaskNotes.txt file

ExecuteCatalogPackageTaskNotes.txt now appears in Solution Explorer as shown
in Figure 3-6.

Solution Explorer v+ 1 X
COR| o-5SCFR| F -
Search Solution Explorer (Ctri+;) P~

faJ Solution 'ExecuteCatalogPackageTask' (1 project)
4 ExecuteCatalogPackageTask
& My Project
b =W References
b vB ExecuteCatalogPackageTask.vb

ExecuteCatalogPackageTaskNotes.bd

Figure 3-6. ExecuteCatalogPackageTaskNotes.txt in the solution

ExecuteCatalogPackageTaskNotes.txt has also been added to your project folder
as shown in Figure 3-7.
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I ¢ = | ExecuteCatalogPackageTask

Home Share View
- v A « Projects » ExecuteCatalogPackageTask > ExecuteCatalogPackageTask »
Name h Date modified Type
# Quick access 5 _
B Desktop > bin - 1/28/2017 1:33 PM F?!e folder
My Project 1/28/2017 1:33 PM File folder
i Doks; 2 obj 1/28/20171:33PM  File folder
] Documents ExecuteCatalogPackageTask.vb 1/28/20171:33PM  Visual Basic Sou
= Pictures # [ ExecuteCatalogPackageTask.vbproj 1/28/2017 1:33PM  Visual Basic Proj
Download # || ExecuteCatalogPackageTaskNotes.txt 1/28/2017 3:00PM  Text Document

Figure 3-7. ExecuteCatalogPackageTaskNotes.txt in the project folder

Now that you have a copy of the file included with your project, delete the original
from the location where you originally stored it as shown in Figure 3-8.

= | Documents

Home Share View
« « A [5] » ThisPC > Documents >
Name Date modifi
# Quick access
Snagit 1/28/20171
I Desktop o -
SQL Server Management Studio 11/30/2016
* . :
S O s Visual Studio 2015 1/28/20171
] Documents  # | EyecuteCatalogPackageTaskNotes.txt 1/28/20172
= Pictures » Open
Download * Print
Download » Edit
Snags El scan with Windows Defender...
Snags Open with
i S Restore previous versions
¥ Network
' Send to
Cut
Copy
Create shortcut
Delete
ename
Properties

Figure 3-8. Deleting the original ExecuteCatalogPackageTaskNotes.txt
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CHAPTER 3 ' SIGNING THE ASSEMBLY

Why delete the original? Visual Studio made a copy of your file when it added it to
your solution. We want to continue to work with that copy, not the one we made before
adding it to the project.

Now would be an excellent time to take advantage of some free source
control functionality available at visualstudio.com/team-services.

There are two types of software developers: Those who use source control
and those who will. The first time you lose a few hours of awesome-
break-through coding, you will. I promise. If you use a source control
product to maintain your solution, the file you just added is part of that
solution. That'’s why we added it to the project.

Creating the Key

In the command window, navigate to the ExecuteCatalogPackageTask project
directory. The project directory will contain ExecuteCatalogPackageTask.vb,
ExecuteCatalogPackageTask.vbproj, and ExecuteCatalogPackageTask Notes.txt
as shown in Figure 3-9.

& Administrator: Command Prompt

Microsoft Windows [Version 10.06.14393]
(c) 2016 Microsoft Corporation. All rights reserved.

C:\Windows\system32>e:

E:\>cd projects

E:\Projects>cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask>cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>dir
Volume in drive E is vmDemo_E

Volume Serial Number is CCGE-3EQC

Directory of E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask

1/28/2017 ©3:00 PM <DIR>
1/28/2817 ©3:00 PM <DIR>

1/28/2017 ©1:33 PM <DIR> bin
1/28/2017 ©1:33 PM 37 ExecuteCatalogPackageTask.vb
1/28/2017 ©1:33 PM 4,700 ExecuteCatalogPackageTask.vbproj
1/28/2017 ©3:00 PM 321 ExecuteCatalogPackageTaskNotes.txt
1/28/2017 ©1:33 PM <DIR> My Project
1/28/2017 ©1:33 PM <DIR> obj

3 File(s) 5,858 bytes

S Dir(s) 38,248,976,384 bytes free

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>

Figure 3-9. Navigating to the ExecuteCatalogPackageTask project directory

16


https://www.visualstudio.com/team-services
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If it is not already open, open the ExecuteCatalogPackageTaskNotes. txt in Visual

Studio from Solution Explorer. Select the first line, copy it, and paste it into the command

window as shown in Figure 3-10.

B Administrator: Command Prompt = u] e

icrosoft Windows [Version 10.8.14303]
(c) 2016 Microsoft Corporation. All rights reserved.

i \Windows\system32>e:

E:\>»cd projects

E:\Projects>cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask>cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>dir

Volume in drive E is vmDemo_E

Volume Serial Mumber is CCGE-3ESC

Directory of E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask
B1/28/2017 @3:80 PH <DIR>

B1/28/2017 @3:00 PM <DIR> T
B1/28/2017 81:33 PM <DIR> bin

B1/28/2017 ©1:33 PM 37 ExecuteCatalogPackageTask.vb
B1/28/2017 ©1:33 PM 4,780 ExecuteCatalogPackageTask.vbproj
@1/28/2017 @3:82 PN 321 ExecuteCatalogPackageTaskNotes.txt
1/28/2017 81:33 PN <DIR> My Project
1/28/2017 81:33 PN <DIR> obj

3 File(s) 5,858 bytes

5 Dir(s) 38,248,076,384 bytes free

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>"C:\Program Files (x86)\Microsoft SDKs\Windows\vie
LBANbIN\NETFX 4.6.1 Tools\sn.exe” -k key.snkg,

Figure 3-10. Pasting into the command window

Press the Enter key to execute the sn.exe command, creating the key file in the
ExecuteCatalogPackageTask project directory as shown in Figure 3-11.

17



CHAPTER 3 ' SIGNING THE ASSEMBLY

B Administrator: Command Prompt - o ®

icrosoft Windows [Version 18.8.14393]
€) 2016 Microsoft Corporation. All rights reserved.

C:\Windows\system32re:

E:\»cd projects

E:\Projects»cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask»cd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>dir
Volume in drive E is vmDemo_|

Volume Serial Number is CC6E-3E9C

Directory of E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask

P1/28/2017 @3:0@ PN <DIR>
p1/28/2017 e@3:e0 PN <DIR>

P1/28/2017 @1:33 PM <DIR> bin
P1/28/2017 @1:33 PN 37 ExecuteCatalogPackageTask.vb
P1/28/2017 @1:33 PN 4,700 ExecuteCatalogPackageTask.vbproj
@1/28/2017 @3:80 PM 321 ExecuteCatalogPackageTaskNotes.txt
P1/28/2017 @1:33 PN <DIR> My Project
P1/28/2017 ©1:33 PM <DIR> obj

3 File(s) 5,858 bytes

5 Dir(s) 38,248,976,384 bytes free

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>"C:\Program Files (x86)\Microsoft SOKs\Windows\v1é
. BAVDIN\NETFX 4.6.1 Tools\sn.exe™ -k key.snk

Microsoft (R) .NET Framework Stromg Name Utility version 4.0.38319.8
Copyright (c) Microsoft Corporation. All rights reserved.

Key pair written to key.snk

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTask>,

Figure 3-11. Key.snk file created!

Next we need to get the public key from key. snk’s public/private pair. First, we
extract the public key to a file named public.out using the second line stored in
ExecuteCatalogPackageTaskNotes.txt as shown in Figure 3-12.
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CHAPTER 3 ' SIGNING THE ASSEMBLY

B Administrator: Command Prompt - m] *

C:\Windows\System32re:

£:\rcd projects

£:\Projectsrcd ExecuteCatalogPackageTask
E:\Projects\ExecuteCatalogPackageTask>dir

Volume in drive E is vmDemo_E

Volume Serial Number is CCGE-3E9C

Directory of E:\Projects\ExecuteCatalogPackageTask

21/28/2017 03:08 PN <DIR>
21/28/2017 ©3:08 PN <DIR>

21/28/2017 ©3:08 PN 2,581 .gitattributes

21/28/2017 ©3:08 PM 3,997 .gitignore

91/28/2017 ©3:27 PN <DIR> ExecuteCatalogPackageTask

91/28/2017 ©1:33 PN 1,842 ExecuteCatalogPackageTask.sln
3 File(s) 7,620 bytes

3 Dir(s) 38,248,386,56@ bytes free

E:\Projects\ExecuteCatalogPackageTask>"C:\Program Files (xB6)\Microsoft SDEs\Windows\v1®,0A\bin\NETFX 4.6.1 Tools\
sn.exe” -k key.snk

icrosoft (R) .NET Framework Strong Name Utility Version 4.8.38319.8
Copyright (¢} Microsoft Corporation. All rights reserved.

Xey pair written to key.snk

£:\Projects\ExecuteCatalogPackageTask>"C:\Program Files (x86)\Microsoft SDEs\Windows\v1@.0A\bin\NETFX 4.6.1 Tools\
sn.exe” -p key.snk public.out

icrosoft (R) .NET Framework Strong Name Utility version 4.8.38319.@
Copyright (c) Microsoft Corporation. All rights reserved.

Public key written to public.out

E:\Projects\ExecuteCatalogPackageTasky,

Figure 3-12. Public key extraction

Finally, we need to read the public key value out of the file to which we extracted it as
shown in Figure 3-13.

|
| 'E¥ Administrator: Command Prempt - [m] x

~
E:\Projects\ExecuteCatalogPackageTask>"C:\Program Files (x86)\Hicrosoft SDKs\Windows\v1@.8a\bin\NETFX 4.6.1 Tools\
[sn.exe” -t public.out

Microsoft (R} .NET Framework Strong Name Utility Version 4.8.38319.0
Copyright (c) Microsoft Corporation. All rights reserved.

Public key token is 31553527@5a23bsd

E:\Projects\ExecuteCatalogPackageTask»

Figure 3-13. Reading the public key
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Using the left mouse button, highlight the public key value as shown in Figure 3-14.

B Select Administrator; Command Prompt - o ®

-
:\Projects\ExecuteCatalogPackageTask>"C:\Program Files (xB6)\Hicrosoft SDKs\Windows\v1@.BA\bin\NETFX 4.6.1 Tools\
n.exe” -t public.out

icrosoft (R) .NET Framework Strong Name Utility Version 4.8.38319.8
opyright (c} Microsoft Corporation. All rights reserved.

ublic key token is B

:\Projects\ExecuteCatalogPackageTask>,

Figure 3-14. Selecting the public key in the command window

Right-click the highlighted text. Note that no context menu will appear. Your
indication that the text has been copied to the clipboard is that the highlighting and
“Select” text in the title bar disappear as shown in Figure 3-15.

B8 Administrator: Command Prompt = o v

E:\Projects\ExecuteCatalogPackageTask»"C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.8a\bin\NETFX 4.6.1 Tools\
sn.exe” -t public.out

1icrosoft (R) .NET Framework Strong Mame Utility Version 4.8.308319.0
opyright (c) Microsoft Corporation. All rights reserved.

ublic key token is 3155352785a23b2d

E:\Projects\ExecuteCatalogPackageTask>

Figure 3-15. Text selected to the clipboard

Store the public key in a comment inside the class ExecuteCatalogPackageTask.vb
in Visual Studio. We will use it here later as shown in Figure 3-16.

m ExecuteCatalogPackageTask - Microsoft Visual Studio (Administrator)

File Edit View Project Build Debug Team Tools Test
Q-0 | B-A M9 - ~| Debug =~ AnyCPU

? ExecuteCatalogPackageTaskvb + X ExecuteCatalo
E, ["8] ExecuteCatalogPackageTask ~| “3 ExecuteCatalogPackageTas| ~
'g -]Public Class ExecuteCatalogPackageTask
8
Public key: 31553527@5a23bad|
-
] End Class
o

Figure 3-16. Public key stored
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Applying the Key

The key has been created and we have extracted the required metadata. It is now time
to apply the key file to the solution. In Solution Explorer, open My Project as shown in
Figure 3-17.

Solution Explorer v aXx
@ o-5¢am -
Search Solution Explorer (Ctrl+;) P~

fa] Solution 'ExecuteCatalogPackageTask' (1 project)
4 ExecuteCatalogPackageTask

b =W Reference C Open
b VB ExecuteCs D

View History...
B ExecuteCz

Scope to This
New Sclution Explorer View

Figure 3-17. Opening My Project

Once My Project opens, navigate to the Signing page. Check the “Sign the assembly”
check box. Click the “Choose a strong name key file” drop-down and select “<Browse...>"
as shown in Figure 3-18.
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ExecuteCatalogPackageTask® + X [SEdNE@IEIGTILETE T T FE R0

Application /A
Compile

Debug

References

Resources

Services

Settings

My Extensions
Code Analysis

[4 Sign the assembly

Choose a strong name key file:

<New...>

When delay signed, the project will not run or be debuggable

Figure 3-18. Signing the assembly

Browse to the key. snk file in the ExecuteCatalogPackageTask project folder as shown

in Figure 3-19.
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| €9 Select File
+ « ExecuteCatalogPackageTask » ExecuteCatalogPackageTask »

Organize = New folder

Name Date modified Type Size
# Quick access

Bl Desktop
& Downloads

4| Documents

File folder
My Project
obj

F key.snk

File folder

File folder

Visual Studio Stro... 1KB

L

== Pictures
Download
Download
Snags
Snags
€9 Microscft Visual Stud
Projects

| I This PC

¥ Network

File name: | key.snk «| | Key Files (*snk, *.pfi) ~

o

Figure 3-19. Navigating to the key.snk file

Click the Open button to use the key. snk file to sign the assembly as shown in
Figure 3-20.

My Extensions
Code Analysis

[ Sign the assembly
Choose a strong name key file:
key.snk

[ Delay sign only
When delay signed, the project will not run or be debuggable.

Figure 3-20. Signed assembly!

Click the Save All button (or File » Save All) to save your Visual Studio solution. If
you are using source control, this is an excellent time to save your file to Source Control.

We have laid a solid foundation in creating and signing our assembly. Our next move
is to protect our work via source control.
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CHAPTER 4

Preparing the Environment

One of the first things martial arts students are taught is how to fall. Why? So they don’t
hurt themselves. As we begin developing this task, you are going to experience failures.
Tests will fail, code will not behave as anticipated, and things will go wrong. When they
do, I want you to know a couple things:

1. Failure is normal.
2. Howto recover.

I cannot overemphasize the need for source control. I use Microsoft’s Visual Studio
Team Services (VSTS) but feel free to use any of the excellent source control solutions
available. At the time of this writing, VSTS is free for teams of five or fewer. Source control
is your number-one method for code recovery. Do it. (You have been warned.)

Adding the Solution to Source Control

In this section, I assume you have established an account with a source control provider.
Having done so, you can configure Visual Studio to use that provider.

First, configure Visual Studio Source Control options by clicking Tools » Options as
shown in Figure 4-1.

© Andy Leonard 2017 25
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CHAPTER 4 ' PREPARING THE ENVIRONMENT

Tools | Test Analyze Window Help
"§ Connect to Database...
= Connect to Server...
SQL Server

[1 Code Snippets Manager...

Choose Toolbox ltems...

NuGet Package Manager
[€ Extensions and Updates...

Create GUID

Error Lookup

PreEmptive Protection - Dotfuscator
@& WCF Service Configuration Editor

External Tools...

Import and Export Settings...

Customize...

ﬂ' Options...
Figure 4-1. Opening Tools » Options

When the Options window displays, expand the Source Control node and select
Plug-in Selection. Select your source control plug-in from the “Current source control
plug-in” drop-down as shown in Figure 4-2.

26



CHAPTER 4 ' PREPARING THE ENVIRONMENT

Options ? *
Se s (Ctri+E) P Plug-In Selection:

’ pnv.urcnmen; Soluti = Specifies the source control plug-in to use with Microsoft Visual Studio and allows

L Oecs ANCONRIONS changes to plug-in specific optiens.

4 Source Control

Plug-in Selection

b Ted Editor Current source control plug-in:

p Debugging

b Performance Tools Hone b

b Busi Intelligence Desig ;l:ne

b Database Tools Visual Studio Team Foundation Server

B Graphics Diagnostics

b NuGet Package Manager

b SQL Server Tools

b Tex Templating

b Web Forms Designer

I Web Performance Test Tools

b Windows Forms Designer

b Workflow Designer X

Figure 4-2. Selecting current source control plug-in

If you are using Visual Studio Team Foundation Server like me, click Team »
Manage Connections as shown in Figure 4-3.

w Microsoft Visual Studio
File Edit View Debug | Team | Tools Test Analyze
B < I > | 83 ~ 2 1 & ¥ Manage Connections...

Figure 4-3. Managing connections

You may need to configure a new server and new connection to a team project
during this step. Once configured, use Team Explorer to select the team project. My team
project is named “Community,” as you can see in Figure 4-4.
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Team Explorer - Connect v QX
© O @ ¥| &  SearchWorkltems (Ctrl P -
Connect | Offline .

Manage Connections «
4 andyleonard.visualstudio.com (1)

Figure 4-4. Connecting to the Community team project

Return to Solution Explorer. Right-click the ExecuteCatalogPackageTask solution and
click “Add Solution to Source Control...,” as shown in Figure 4-5.

Solution Explorer bl = 4
CoOR o-5F | p-
Search Solution Explorer (Ctrl+;) P~
@ Solution 'ExecuteCatalogPackageTa proiec
4 [E ExecuteCatalogPackageTa: ¥y Build Solution Ctrl+ Shift+B

& MyProject Rebuild Solution

I =m References

b vB ExecuteCatalogPackage’ Slests Sokaion
ExecuteCatalogPackage’ Analyze L
5] key.snk Configuration Manager...

# Manage NuGet Packages for Solution...
[® Restore NuGet Packages
@  New Solution Explorer View
Calculate Code Metrics
Add »
£ Set StartUp Projects...
@n to Source Control... ;
Paste ' Ctrl=V
[ Rename
¢® Open Folder in File Explorer
#  Properties Alt+Enter

Figure 4-5. Adding solution to Source Control

When the “Add Solution ExecuteCatalogPackageTask to Source Control” window
displays, I select the “Community” team project as shown in Figure 4-6.
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Add Solution ExecuteCatalogPackageTask to Source Control ? X

Indicate where to store your solution and projects in the Team Foundation Server and in your
workspace.

Team Foundation Server Details

Server: andyleonard.visualstudio.com\andyleonard
Team Project Location:
> o& Biml A
v & Community
> M BuildProcessTemplates

Demos
SSIS Test Project v

e

>
>

Make New Folder

Type a name for the sclution folder:
lExecuteCatalogPackageTask

Solution and project files will be added to:
‘ §/Community/ExecuteCatalogPackageTask | Advanced...

Figure 4-6. Selecting the Community team project

Red check marks beside each artifact indicate that the solution, project, and other
project artifacts have been added to source control as seen in Figure 4-7.

Solution Explorer v+ o X
COM| o-5sFnm|L-
Search Solution Explorer (Ctrl+;) P~

6’[:_!] Solution 'ExecuteCatalogPackageTask' (1 project)

4 v[®] ExecuteCatalogPackageTask
v My Project
b =m References
b vVvB ExecuteCatalogPackageTask.vb
v[@ ExecuteCatalogPackageTaskNotes.txt
v5=] key.snk

Figure 4-7. Added to source control
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To check in the solution, right-click the solution name in Solution Explorer and then
click “Check In...” as shown in Figure 4-8.

Solution Explorer vix
OfR| o-5 F@H|p -
Search Solution Explorer (Ctrl+;) P~

4 [ Exec ¥ Build Solutlon
FN Rebuild Sclution

b =mR .
b VB E Clean Solution
e Eil Analyze
Bl k Configuration Manager...
|

8 Manage NuGet Packages for Solutic
(% Restore NuGet Packages

New Solution Explorer View
Calculate Code Metrics
Add

£}  Set StartUp Projects...

8

Get Latest Version (Recursive)

Check In...
urce Control

Figure 4-8. Checking in the solution

The Team Explorer - Pending Changes window displays. Enter an optional comment
and click the Check In button to check in this version of the code as seen in Figure 4-9.
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Team Explorer - Pending Changes v+ 3 X
© O @ ¥| G | SearchWorkltems (Ctrll P~
Pending Changes | Community i | 7

-~

Check In Shelve v | Actions «

4 Comment

20170129 - Andy Leonard - initial checkin.

4 Related Work Items
Queries v | Add Work Item by ID

Drag work items here to link them to the check-

in,

4 Included Changes (12)
Exclude All | View Options «

4 G E\Projects\ExecuteCatalogPackageTask
4 Gl ExecuteCatalogPackageTask
4 ! My Project

Figure 4-9. Annotating pending changes

Figure 4-10 shows blue lock icons mark items that have been checked into source
control.

Solution Explorer * 3 Xx
cod| -5 8| s=
Search Solution Explorer (Ctrl+;) o

E{@ Solution 'ExecuteCatalogPackageTask’ (1 project)

4 5[] ExecuteCatalogPackageTask
a /M My Project
P =B References
P VB ExecuteCatalogPackageTask.vb
a[@ ExecuteCatalogPackageTaskNotes.txt

af=] key.snk

Figure 4-10. Observing checked-in artifacts
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Preparing to Build

Building custom SSIS (SQL Server Integration Services) tasks is neither trivial nor easy.
You are building components that will be used to construct software. Perhaps you have
done this before. Many have not. One key is recovering gracefully when the code does not
perform as expected. Here’s what I do when that happens.

e  Unregister the assembly from the GAC (Global Assembly Cache).
¢  (Clean the Visual Studio solution.

e  Make another attempt at coding the desired functionality.

e  Build the assembly.

e  Register the assembly in the GAC.

I find these steps get me out of trouble faster than I get myself into it, and that is a
good thing. How to accomplish it? First, find gacutil.exe. Like sn.exe mentioned in
Chapter 3, gacutil moves around with each release of the .Net Framework. At the time of
this writing, I find the version I want in the C:\Program Files (x86)\Microsoft SDKs\
Windows\v10.0A\bin\NETFX 4.6.1 Tools folder.

Open the ExecuteCatalogPackageTask solution, and then open the
ExecuteCatalogPackageTaskNotes.txt file. Assuming you substitute the proper paths,
add the following text to the file:

-- register

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -if "<SSIS Tasks subfolder>ExecuteCatalogPackageTask.dll"

-- unregister

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -u ExecuteCatalogPackageTask

How does this work? The first line—labeled “register”—uses gacutil to register the
ExecuteCatalogPackageTask dynamic-link library (DLL) file with the GAC. The second
line unregisters the same assembly—effectively removing it from the GAC.

Note The line breaks in this document do not represent CRLF (Carriage Return Line
Feed) line breaks. Please do not press the Enter key until the entire command string has
been entered. The text in your Command Prompt window may also wrap to a new line.
This characters-per-line limitation is common in Command Prompt windows and in books
containing software code.

These comprise the last and first steps (respectively) for recovery from failure
listed previously. You run these steps in a command window opened with “Run as
Administrator” permissions as discussed in Chapter 3.
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With other editions of Visual Studio such as Professional and Ultimate, you can add
pre- and post-build events to execute these commands automagically. If you choose to
develop in Microsoft Visual C# in Visual Studio Community, you can also add pre- and
post-build events. Just not in Visual Basic. I am unsure why this functionality was not
included with Visual Basic Community Edition.

You clean and build the solution from the Build drop-down menu in Visual Studio
as shown in Figure 4-11.

% Build Solution Ctrl+Shift+B
Rebuild Solution
Clean Solution

Run Code Analysis on Solution Alt+F11

& Build ExecuteCatalogPackageTask
Rebuild ExecuteCatalogPackageTask
Clean ExecuteCatalogPackageTask

Run Code Analysis on ExecuteCatalogPackageTask

Configuration Manager...

Figure 4-11. The Visual Studio Build Menu

Cleaning is the second step and Building is the fourth step listed earlier for
recovering from a failed attempt. I often switch steps two and three, diving into a fix,
patching, or adding additional functionality before Cleaning and then Building the
solution. For some steps, the order of execution matters—but not for all.

Setting the Output Path

The reason we need to open Visual Studio Community in “Run as administrator” mode is
so we can build the output —the DLL, or assembly—to a subfolder in the 32-bit Program
Files folder. There are other ways to get the assembly into the Program Files subfolder,
but [ doubt there are many with fewer steps (without using a non-Community edition of
Visual Studio or Visual C#).

Locate the SSIS Tasks subfolder used by SQL Server Data Tools (SSDT) to build
SSIS packages. It will be located at <installation drive>:\Program Files (x86)
\Microsoft SQL Server\<version>\DTS\Tasks.Iinstalled SQL Server 2016 to my E:
drive, so my path to the SSIS Tasks folder is: “E: \Program Files (x86)\Microsoft
SQL Server\130\DTS\Tasks” Replace the <SSIS Tasks subfolder> placeholder with the
path to your SSIS Tasks subfolder in the “register” command listed earlier and in your
ExecuteCatalogPackageTaskNotes.txt file.

For me, register now appears as follows:

-- register

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -if "E:\Program Files (x86)\Microsoft SQL Server\130\DTS\Tasks\
ExecuteCatalogPackageTask.d11"
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In Solution Explorer, open My Project and click the Compile page as shown in
Figure 4-12.

w ExecuteCatalogPackageTask - Microsoft Visual Studio X & |Quickta
File Edit View Project Build Debug Team Tools Test Analyze Window Help
Q- B-2 M| 0 - -| Debug - AnyCPU - pStat- g DB
Y occiiccoograciaseron - < I
b
o Application J L S 5
< Configuration: | Active (Debug) hd Platform: | Active (Any CPU) o
:
g Debug Build output path:
f References
Resources Compile Options:
SHVICR: Option explicit: Option strict:
Settings o < lof
Signing
Option compare: Option infer:
My Extensions
Binary ~ |On
Code Analysis

Figure 4-12. Viewing the Compile page

Copy the SSIS Tasks subfolder path into the “Build output path:” text box as shown in
Figure 4-13.

ExecuteCatalogPackageTask = < |

Application

| Configuration: | Active (Debug) ~ Platform: | Active (Any CPU) v
Debug Build output path:
References |EAProgram Files (x86)\Microsoft SQL Server\130\DTS\Tasks\
fSCi Compile Options:
pa Option explicit: Option strict:
Settings o +| loff
Signing
Option compare: Option infer:
My Extensions
Binary ~ | On
Code Analysis

Figure 4-13. Altering the Build output path

With this change, the assembly will be built and delivered to the folder SSDT uses
to populate the SSIS Toolbox. Note: this is not the location of tasks that are executed at
runtime. The runtime executables must be registered in the GAC.

The project now sports a solid foundation and is protected via source control. We
now have all the required pieces in place to begin coding our custom task functionality.
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Coding the Task

We've worked through several chapters in preparation for this chapter, but we are finally

ready to begin coding the custom task in earnest. We start by adding references to the
project, decorating the class, inheriting from a base class, and adding a property.

Using a Reference

Open the Visual Studio solution ExecuteCatalogPackageTask. In Solution Explorer open the

class ExecuteCatalogPackageTask.vb. At the very top of the class, add the following line:

Imports Microsoft.SqlServer.Dts.Runtime

Your class now appears as shown in Figure 5-1.

m ExecuteCatalogPackageTask - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools

Q- B2 W9 - ~ | Debug ~ Any!

7y
L3 ExecuteCatalogPackageTask.vb™ # X

s’_, [8] ExecuteCatalogPackageTask -} %3 Execu
-4 Imports Microsoft.SqlServer.Dts.Runtime

5]

e

§ -IPublic Class ExecuteCatalogPackageTas

g

S Public key: 31553527@5a23b8d

End Class

Figure 5-1. Using a reference

© Andy Leonard 2017
A. Leonard, Building Custom Tasks for SOQL Server Integration Services,
DOI 10.1007/978-1-4842-2940-8_5
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This line of code allows you to use objects, methods, and properties contained in the
assembly Microsoft.SqlServer.ManagedDTS—we added a reference to this assembly in
Chapter 2.

Decorating the Class

If you are reading this near the holidays, I know what you're thinking: “Andy, the holidays
are almost over. Why are we decorating now?” It’s not that kind of decorating.

We decorate to inform Visual Studio this class is “different.” In this case, the class
is different because it is part of an SSIS (SQL Server Integration Services) task. Our
decoration code goes just prior to the class definition and is composed of the following
lines, as shown in Figure 5-2:

<DtsTask(DisplayName:="ExecuteCatalogPackageTask", Description:="A task to
execute packages stored in the SSIS Catalog.")> _

M ExecuteCatalogPackageTask - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools Test Analyze Window Help

o IR @~ WM 9 - -| Debug - AnyCPU - b Stat~| B _i Mg

beceCaogractagetsion = < IR

ExecuteCatalogPackageTask = %7 ExecuteCatalogPackageTask
Imports Microsoft.SqlServer.Dts.Runtime

-]<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Catalog.”)>

v
(1]
<
il
i
m
>
=
2
]
-
o
o
o
o
-

Public Class ExecuteCatalogPackageTask

" Public key: 31553527@5a23b8d
End Class

Figure 5-2. Decorating the class

Visual Studio now knows more about what we're building.

Inheriting from Task

Beneath the class definition place the following line of code:

Inherits Task
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Your class should appear as shown in Figure 5-3.

M ExecuteCatalogPackageTask - Microsoft Visual Studio Y
File  Edit View Project Build Debug Team Tools Test Analyze Window Help
2 - B2 W9 - - Debug =~ AnyCPU - pSat-| B _hy

ExecuteCatalogPackageTask ~ %z ExecuteCatalogPackageTask

Imports Microsoft.SqlServer.Dts.Runtime

vy
m
2
m
m
b4
=
o
m

—I<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Catalog.”)>

x0q|oo|

italogPackageTask

Public Class £x
Inherits Task

" Public key: 31553527@5a23b8d
End Class

Figure 5-3. Inheriting task

The actions taken so far combine to create a relationship between our code and the base
code included in the ManagedDTS assembly we referenced and included (imported) earlier.
Now it’s time to build on that relationship by adding the things we want our task to do.

What do we want our task to do? We want to start an SSIS Package
that’s been deployed to an SSIS Catalog. To accomplish this, we need to
provide the name of a SQL Server Instance that hosts an SSIS Catalog,
the name of the Catalog Folder that contains the SSIS Project, the name
of the SSIS Project that contains the SSIS Package, and the name of the
SSIS Package.

Adding a Property

In a class, a property is coded using an internal private variable and publicly accessible
property. Inside the class, we will use the private variable. The property provides a
mechanism to expose the value of the internal variable to objects outside the class.
Create the internal variable by adding the following lines of code after the Inherits line:

Private _serverName As String

Private _packageCatalog As String = "SSISDB"
Private _packageFolder As String

Private _packageProject As String

Private _packageName As String
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Beginning the name of an internal variable with “_" is a “coding convention,” as is
provisioning the variable as private. Your class should now appear as shown in Figure 5-4.

n ExecuteCatalogPackageTask - Microsoft Visual Studio Xz
File Edit View Project Build Debug Team Tools Test Analyze Window Help
0~ B-2 W9~ - Debug - AnyCPU - pse| B _iNg

ExecuteCatalogPackageTaskwvb* = X
ExecuteCatalogPackageTask - ] # ExecuteCatalogPackageTask
Imports Microsoft.SqlServer.Dts.Runtime

-I<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Catalog.”)>

xoq|oo] Ji0|dx3 JanRS

teCatalogPackageTask

Public Class Ex
Inherits Tas

Private _serverName As String

Private _packageCatalog As String = "SSISDB"
Private _packageFolder As String

Private _packageProject As String

Private _packageName As String

" Public key: 31553527@5a23b8d
End Class

Figure 5-4. Adding private variables

The variables will hold a string values, and we will use the values internally in our
task. For example, we will expose the value of _serverName externally via a property
named ServerName. Let’s construct that property now by adding the following line of code
to the ExecuteCatalogPackageTask class:

Public Property ServerName As String
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Your class should now appear as shown in Figure 5-5.

w ExecuteCatalogPackageTask - Microsoft Visual Studio X

File Edit View Project Build Debug Team Tools Test Analyze Window Help
i0-0 |8 -2 9 - | oebug ~|Anycru - P St~ | g _G b

ExecuteCatalogPackageTask.vb* + X

ExecuteCatalogPackageTask - : #7 ExecuteCatalogPackageTask

Riojdag RnRs

=1<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Catalog.”)>

Public Class ExecuteCatalogPackageTask
Inherits Task

x0q|oo]

Private _serverName As String

Private _packageCatalog As String = "SSISDB"
Private _packageFolder As String

Private _packageProject As String

Private _packageName As String

' Public key: 31553527@5a23b8d

Public Property ServerName As String

End Class

Figure 5-5. Adding a property, part 1

Properties can be read-only, write-only, and subject to many other conditions. Most
properties are read-write, like the ServerName property we are constructing. To continue
coding the property, type “Get” and press Enter on the line beneath the Property line. The
remaining code for the property is added automatically as shown in Figure 5-6.
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De ExecuteCatalogPackageTask - Microsoft Visual Studio X
File Edit View Project Build Debug Team Tools Test Analyze Window Help

‘@ -0 | @ -2 WP D - | Debug - AnycPU - bt 5N

ececaiogpacgensss = < I

ExecuteCatalogPackageTask - s “3 ExecuteCatalogPackageTask

io|dx3 ases

-1<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Catalog.”)>

Public Class Exe
Inherits Task

cuteCatalogPackageTas)
cutelatalograckageliask

-
)
=]
=3
=]
=

Private _serverName As String

Private _packageCatalog As String = "SSISDE"
Private _packageFolder As String

Private _packageProject As String

Private _packageName As String

' Public key: 3155352705a23b8d
- Public Property ServerName As String
= Get

End Get
= Set(value As String)

End Set
End Property

End Class

Figure 5-6. Adding a property, part 2

We couple the value of _serverName to the property by returning the value of the
variable on read (Get) and writing the value passed to the property on write (Set). The
read code looks as follows:

Return _serverName
The write code looks as follows:

_serverName = value

When the read and write code is added to the property, it is complete as shown in
Figure 5-7.
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ExecuteCatalogPackageTaskvb® = |
ExecuteCatalogPackageTask 1% ExecuteCatalog

Public Class Exect Ta
Inherits Task

jteCatalogPackag sk

Private _serverName As String

Private _packageCatalog As String = "SSISDB"
Private _packageFolder As String

Private _packageProject As String

Private _packageName As String

Public key: 3155352705a23b8d

= Public Property ServerName As String
= Get
Return _serverName
End Get
= Set(value As String)
_serverName = value
End Set
End Property

End Class

Figure 5-7. Completing the ServerName property add similar properties for
PackageCatalog, PackageFolder, PackageProject, and PackageName

Investigating Task Methods

Earlier we added an Inherits statement to the ExecuteCatalogPackageTask class—Inherits
Task, remember? When you inherit one class in another, the inherited class is identified

as the Base Class. In Visual Basic, it can be addressed using the keyword MyBase. You can
observe a bunch of information about a base class by clicking View » Object Browser as
shown in Figure 5-8.
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View | Project  Build
<> Code
¢® Open
Open With...
fa] Solution Explorer
v& Team Explorer
= Server Explorer
[E=  SQL Server Object Explorer
'3 Bookmark Window
@  Call Hierarchy
Class View
Code Definition Window

Object Browser

Error List

Ve 4 E &

Output

Figure 5-8. Opening Object Browser

Debug

Team  Tools
F7

Ctri+Alt+L
Ctrl+\, Ctrl+M
Ctrl+Alt+S
Ctrl+\, Ctrl+S
Ctrl+K, Ctrl+W
Ctrl+Alt+K
Ctrl+Shift+C
Ctrl+\, D
Ctrl+Alt+)
Ctrl+\, E
Ctrl+Alt+0

Once open, navigate Object Browser to the Microsoft.SqlServer.ManagedDTS\
Microsoft.SqlServer.ManagedDTS .Runtime\Task base class, as shown in Figure 5-9.

Lol .T104 40001 R ExecuteCatalogPackageTas
Browse: My Solution

<Search>
b *z Project
b & ProjectAccessMode
b & ProjectStoragedttributes
b *z ProjectVariablesWrapper
b #3 PropertyEnumerator
b *3 Referenceloader
b *z RunningPackage
b *z RunningPackages
b *3 RunningPackagesEnumerator
b *z SelectedLogProviders
o = i

*. B,
g

b 3 SensitiveStringAttribute
b %z Sequence

b *3 SsisServerExecution

b o= StatusMessage

b %z Storageinfo

b o StorageType

b

T OQO0QCOQSE

&
&

RIS - IR R o 2

CanlUpdate(String) As Boolean
Exec Mi ft.SqlS: Dts.R Connections, Microsoft.SqlServer.Dts Ru
GetConnectionID(Microsoft.SqiServer.Dts.Runtime.Connections, String) As String
GetConnectionName(Microsoft.SqlServer.Dts.Runtime.Connections, String) As Sta
InitializeTask(Microsoft.SqlServer.Dts.Runtime.Connections, Microsoft.SqlServer.Dl
Newd()
Update{String)

Bt Sl Dte Runbime.C:

ft.5alS Dts.Ru
ExecutionValue As Object
TargetServerVersion As Microsoft. SqlServer.Dts Runtime.DTSTargetServerVersion
Version As Integer

Figure 5-9. Viewing the task class in Object Browser
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Methods contained in this class are listed on the right. If we select them we get
details below as shown in Figure 5-10.

© o |im -

- P =
@ CanUpdate(String) As Boolean
© Execute(Microsoft.SqlServer.Dts.Runtime.Connections, Microsoft.SqlServer.Dts.Runtime.Va
@ GetConnectionlD{Microsoft.SqlServer.Dts.Runtime.Connections, String) As String
@ GetConnectionName(Microsoft.SqlServer.Dts.Runtime.Connections, String) As String
(oMl InitializeTask(Microsoft.SqlServer.Dts.Runtime.Connections, Microsoft.SqlServer.Dts.Runti
@, New(
@ Update(String)
@ Validate(Microsoft.SqlServer.Dts.Runtime.Connections, Microsoft.SqlServer.Dts.Runtime.Va
& ExecutionValue As Object
F TargetServerVersion As Microsoft.SqlServer.Dts.Runtime.DTSTargetServerVersion
& Version As Integer

4 >

Public Overridable Sub InitializeTask(connections As
Microsoft.SqlServer.Dts.Runtime.Connections, variableDispenser As
Microsoft.SqlServer.Dts.Runtime.VariableDispenser, events As
Microsoft.SqlServer.Dts.Runtime.|DTSInfoEvents, log As
Microsoft.SgiServer.Dts.Runtime.IDTSLogging, eventinfos As
Microsoft.SqlServer.Dts.Runtime.Eventinfos, logEntryinfos As
Microsoft.SqlServer.Dts.Runtime.LogEntryinfos, refTracker As
Microsoft.SqlServer.Dts.Runtime.ObjectReferenceTracker)
Member of Microsoft.SqlServer.Dts.Runtime.Task

Figure 5-10. Viewing details of the InitializeTask method

Notice the InitializeTask subroutine is marked as “Overridable” When we inherit
the Task class, we can override the InitializeTask method in our inheriting class.
We will override this method and two others: Validate and Execute. To override the
InitializeTask method add the following code:

Public Overrides Sub InitializeTask(ByVal connections As Connections, _
ByVal variableDispenser As VariableDispenser, _

ByVal events As IDTSInfoEvents, _

Byval log As IDTSLogging, _

ByVal eventInfos As EventInfos, _

ByVal logEntryInfos As LogEntryInfos, _

ByVal refTracker As ObjectReferenceTracker)

End Sub
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When you add this code, your code should appear as shown in Figure 5-11.

ExecuteCatalogPackageTaskvb® = |

[®] ExecuteCatalogPackageTask | %1 ExecuteCatalogPackageTask ~ @ InitializeT

- Public Preperty PackageName As String
= Get
Return _packageName
End Get
- Set(value As String)
_packageName = value
End Set
End Property

= Public Overrides Sub InitializeTask(ByVal connections As Connections
ByVal variableDispenser As
ByVal events As IDTSInfoEve
Byval log As IDTS
Byval eventInfos As E
Byval logEntryInfos As fo
ByVal refTracker As ObjectReferenceTracker)

End Subl

Figure 5-11. Overriding InitializeTask

When does the InitializeTask method fire? The InitializeTask method executes
when the task is added to an SSIS Control Flow.

Overriding the Validate Method

The Validate method should be inherited and overridden in our class. In this book we will

not implement validation code in this method. As noted throughout this book, this custom

SSIS task is not production-ready code. A production-ready custom SSIS task would

definitely implement validation, and that validation code would be implemented here.
Override the Validate method by adding the following function to our class:

Public Overrides Function Validate(ByVal connections As Connections, _
ByVal variableDispenser As VariableDispenser, _

ByVal componentEvents As IDTSComponentEvents, _

ByVal log As IDTSLogging) As DTSExecResult

Return DTSExecResult.Success

End Function
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After adding this code, your class should appear similar to that shown in Figure 5-12.

beceCasogpactagerass + [

[®] ExecuteCatalogPackageTask = %3 ExecuteCatalogPackageTask = @ Execute

Public Overrides Sub InitializeTask(ByVal
Byval
Byval
Byval
Byval

connections As Connection
variableDispenser As VariableDispenser
events As IDTSInfoE

log As 1DTS
eventInfos As

Byval
Byval

logEntryInfos As L y .
refTracker As ObjectReferenceT

End Sub

connections As Connections
variableDispenser As Va
componentEvents As IDTS
log As IDTSLogging) As DTSExe

Public Owverrides Function Validate(ByVal
Byval
Byval
Byval

Return DTSExecResult.Success

End Function

Figure 5-12. Overriding the Validate function

The Validate method is called when the task is added to the SSIS Control Flow, when
a property changes, and when a task is executed. The line Return DTSExecResult.Success
tells the method to return Success—which translates to “I think I am ready to run” in
Task-Speak—to the Control Flow when the method is invoked.

Overriding the Execute Method

As with the Validate method, we override the inherited Execute method with a bare
minimum of functionality. Again, this is not production-ready code.

Add the Execute method override by adding the following code to the
ExecuteCatalogPackageTask class:

Public Overrides Function Execute(ByVal connections As Connections, _
ByVal variableDispenser As VariableDispenser, _

ByVal componentEvents As IDTSComponentEvents, _

Byval log As IDTSLogging, _

ByVal transaction As Object) As DTSExecResult

Return DTSExecResult.Success

End Function
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Your class should resemble that shown in Figure 5-13.

ExecuteCatalogPackageTask.vb® -+ [

ExecuteCatalogPackageTask

Public Overrides Sub InitializeTask(ByVal connections As Connecti
ByVal variableDispenser As Va
Byval events As IDT >

~| % ExecuteCatalogPackageTask

Byval log As IDTSLogging,
ByVal eventInfos As EventlInfos,

Byval logEntryInfos As LogE
Byval refTracker As ObjectRe

End Sub

Infos,

enceTracker)

Public Overrides Function Validate(ByVal connections As Connections,

Byval variableDispenser As Varial
ByVal componentEvents As IDTSCom
Byval log As IDTSLogging) As [

Return DTSExecResult.Success

End Functicn

Public Overrides Function Execute(ByVal

- connections As Connections,
Byval variableDispenser As VariableDispenser,
Byval componentEvents As IDTSComponentEvents,
Byval log As IDTSLoggir

Byval transaction As Object) As DTS

Return DTSExecResult.Success
End Function

Figure 5-13. Overriding Execute

That is all we are going to code in this task. Trust me, there are a lot of other things
you want to consider if you're building a commercially viable product. But this series, as
involved as it is, is merely an introduction.
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Coding the Task Editor

An SSIS (SQL Server Integration Services) task needs an editor. We begin
creating the editor for ExecuteCatalogPackageTask by adding a project to the
ExecuteCatalogPackageTask solution.

Adding a Task Editor

Open the Visual Studio solution ExecuteCatalogPackageTask.sIn. In Solution Explorer
right-click the solution, hover over Add, and click New Project as shown in Figure 6-1.

Solution Explorer
@ e-5 & /%

Search Solution Explorer (Ctrl+

&{m] Solution 'ExecuteCatalogPackageTask’ (1 proj
4 a[iE] ExecuteCatalogf %  g,jiid Solution Ctrl+Shift+8

a M My Project
b =m References
b +VB ExecuteCatalc
a[@ ExecuteCatalc Analyze <
{5 key.snk Configuration Manager...

Rebuild Solution

Clean Solution

Manage NuGet Packages for Solution...
Restore NuGet Packages

CINN::

New Solution Explorer View

Calculate Code Metrics

Add L New Project...
Set StartUp Projects... Existing Project...

Get Latest Version (Recursive) New Web Site...
Check Out for Edit... Existing Web Site...

] o¢ {3

Figure 6-1. Adding a new project

Select a Visual Basic Windows Class Library and name it ExecuteCatalogPackageTaskUI
as shown in Figure 6-2.
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| Add New Project ? %
! ¥ Recent NET Framework 452 - Sortby: Default - B RS Search Installed Templates (Ctrl-E) £

A E‘j‘ Windows Forms Application Visual Basic Type: Visual Basic
b Business Intelligence A project for creating a VB class [ibrary
b Visual C2 {-j WPF Application Visual Basic (dn
4 Visual Basic b

+ Windows ﬁ“ Console Application Visual Basic
Universal
Windows & gj Shared Project Visual Basic
Classic Desktop
Web Es!' Class Library Visual Basic
Cloud =
Etensibility B‘]h'!. Class Library (Portable) Visual Basic
Sitverlight !
Test
WCF
Workflow
Visual F&
b Visual C==
SOL Server
Pythen
b JavaScript
b TypeScript
Game
Build Accelerator
|

t Online
lick her nline and find templates.
MName: ExecuteCatalogPackage TaskUl |
Locatior: E\Pro PackageT: =

Figure 6-2. Selecting and naming the project template

Rename Class1.vb to ExecuteCatalogPackageTaskUI.vb (shown in Figure 6-3).

COoR o-sCFB| O F -
Search Solution Explorer (Ctri+;)
k] Solution 'ExecuteCatalogPackageTask' (2 projects)
4 a[v8] ExecuteCatalogPackageTask
a M My Project
P =B References
b +vB ExecuteCatalogPackageTask.vb
a[@ ExecuteCatalogPackageTaskNotes.txt
af=] key.snk
4 +[v8] ExecuteCatalogPackageTaskUl
+ M My Project
b =B References
b +vB Classl.vb

Figure 6-3. Renaming ExecuteCatalogPackageTaskUI
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When prompted, click Yes to rename all Class1 references to
ExecuteCatalogPackageTaskUI references as shown in Figure 6-4.

Microsoft Visual Studio

You are renaming 2 file. Would you also like to perform a rename in this
project of all references to the code element 'Class1'?

Ne

Figure 6-4. Confirming the Classl rename

Adding References

As with the task project, we need to add references to this project. In Solution Explorer,
right-click ExecuteCatalogPackageTaskUI and click Add Reference. When the Reference
Manager displays, expand Assemblies and click Extensions. Scroll until you find
Microsoft.SqlServer.Dts.Design and Microsoft.SqlServer.ManagedDTS, and select them as
shown in Figure 6-5.

: Reference Manager - ExecuteCatalogPackageTaskUl ? X
b Assemblies earch B Ltri+E) P-
b Project

rojects = Na.me : Palh. : Hame:
b Shared Projects [ Microsoft SqlServer.Dts.Design.dll C:\Windows\MicrosoftN  Microsoft.SqlServer.Dts.Design.dil
] Microsoft.SqlServer.ManagedDTS.dIl C\Windows\MicrosoftN  Created by:
| ¥ COM Microsoft Corporation
| File Version:
4 Browse 13.0.1601.5
M ((SQL16_RTM).160429-2226)
4 13
‘ i Browse... | | OK I I Cancel

Figure 6-5. Adding references

To use the new references, open the class named ExecuteCatalogPackageTaskUI.
vb. At the very top of this class, add the following Imports statements:

Imports System

Imports System.Windows.Forms

Imports Microsoft.SqlServer.Dts.Runtime
Imports Microsoft.SqlServer.Dts.Runtime.Design
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ExecuteCatalogPackageTaskUI.vb should now appear as shown in Figure 6-6.

ExecuteCatalogPackageTaskUl.vb* + X _
(8] ExecuteCatalogPackageTaskUl ~ | “3 ExecuteCatalogPackageTask! ~ |

Svete
= 2Y=>LC

. AL Y AR L

I Microsott.SqlServer.Dts.Runtime

I icrosoft.SqlServer.Dts.Runtime.Design
-Public Class ExecuteCatalogPackageTaskUI

End Class

Figure 6-6. Importing .Net assemblies

Some Implementation

Next, we implement the IDtsTaskUTI interface with the following statement added just
after the ExecuteCatalogPackageTaskUI class declaration:

Implements IDtsTaskUI

Your class will appear as shown in Figure 6-7:

ExecuteCatalogPackageTaskUlvb* + X _

i ExecuteCatalogPackageTaskUl - #3 ExecuteCatalogPackageTask! ~

LS Systen

m.Windows.Forms

B e I

icrosoft.S5qlServer.Dts.Runtime

Imports Microsoft.SqlServer.Dts.Runtime.Design

=IPublic Class ExecuteC:
Implements IDtsTa

End Class

Figure 6-7. Implementing IDtsTaskUI
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The squiggly line beneath the interface name (IDtsTaskUI is a .Net interface) informs us
of an issue. Hovering over the squiggly line causes a tooltip to display as shown in Figure 6-8.

Public Class ExecuteCatalogPackageTaskuI -

Implements YDrsTawb!l
End Class =0 |nterface Microsoft.5qI5 Dits Runtime.Design.|DtsTaskU|

Class ‘ExecuteCatalogPackageTaskUl' must implenent ‘Sub Initialize{taskHost As TaskHost, serviceProvider As I5erviceProvider)' for interd

Reference required to assembly ‘System.Windows.Forms, Versi 4.0.0.0, Cult |, PublicKeyToken=b7725¢561934e089" containi
Reference required to assembly ‘System.Windows Forms, Version=4.0.0.0, Cult I, PublicKeyT: b77a5¢ {8y
Reference required to assembly ‘System.Windows.Forms, Version=4.0.0.0, Cultu |, PublicKeyToken=b77a5¢c561934e089 containit

Show potential fixes (Ctrl+.)

Figure 6-8. Interface implementation requirements

This message informs us we need to implement an Initialize subroutine to
make ExecuteCatalogPackageTaskUI compliant to the IDtsTaskUI interface we are
implementing. The Error List (View » Error List) displays additional subroutines and one
function required for implementing the IDtsTaskUI interface, shown in Figure 6-9.

Error List
Entire Solution - |04Errnrs | 1 1 Warmning [ODMessages | ';'i Build + IntelliS

Code  Description

® BC30149 Class 'ExecuteCatalogPackageTaskUl' must implement 'Sub Initialize{taskHost As

TaskHost, serviceProvider As IServiceProvider)' for interface 'IDtsTaskUl',

Figure 6-9. Error List showing method required for IDtsTaskUI implementation

We will need a TaskHost object variable to implement some of this functionality, so let’s
add a new TaskHost variable just after the Implements statement as shown in Figure 6-10.

Private taskHostValue As TaskHost
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ExecuteCatalogPackageTaskUl.vb* + X _
ExecuteCatalogPackageTaskUl vi “% ExecuteCatalogPackagel
W I_'rpu:-";\.;'- -S)'sfes;' j ' -

Imports System.Windows.Forms
Imports Microsoft.SqlServer.Dts.Runtime
Imports Microsoft.SqlServer.Dts.Runtime.Design

-JPublic Class ExecuteCatalogPackageTaskUI
Implements IDtsTaskUI

Private taskHostValue As TaskHos

rt

End Class

Figure 6-10. Adding a TaskHost variable

Also, just because it’s a good idea to have one, let’s add a generic constructor

(New method) for our class by adding the following code after the TaskHost variable
declaration:

Public Sub New()
End Sub

Your class should now appear as shown in Figure 6-11.

ExecuteCatalogPackageTaskULvb* + X _

ExecuteCatalogPackageTaskUI vi “% ExecuteCatalogPackageT:

- — —

Imports System.Windows.Forms
Imports Microsoft.SqlServer.Dts.Runtime
| Imports Microsoft.SqlServer.Dts.Runtime.Design

ElPublic Class ExecuteCatalogPackageTaskUI
Implements IDtsTaskUL

Private taskHostValue As TaskHost
= Public Sub New()
End Sub

End Class
Figure 6-11. Adding a generic constructor
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Let’s implement the GetView method of the IDtsTaskUI interface by adding the
following code:

Function GetView() As System.Windows.Forms.ContainerControl Implements
IDtsTaskUI.GetView

Return New ExecuteCatalogPackageTaskForm(Me.taskHostValue)

End Function

Your class should now appear as shown in Figure 6-12.

ExecuteCatalogPackageTaskUivb = < |

[®] ExecuteCatalogPackageTaskUl +| %y ExecuteCat PackageTaskUI - @ GetView
g9 g

LE, =
Imports Microsoft.SqlServer.Dts.Runtime
Imports Microsoft.SqlServer.Dts.Runtime.Design

=|Public Class Exe
Implements I

Private taskHostValue As TaskHost

Public Sub New()
End Sub

Function GetView() As System.Windows.Forms.ContainerControl Implements IDtsTaskUL.GetView

Return New ExecuteCatalogPackageTaskForm('i=.taskHostValue) : :
End Function

End Class
Figure 6-12. Implementing GetView
The squiggly lines indicate that we need to add that there are no constructors (New

methods) for the ExecuteCatalogPackageTaskForm that accept arguments. We will
address this issue in the near future.

Next, let’s implement another New method—this one implementing the New method
required by the IDtsTaskUI interface—by adding the following code:

Sub [New](ByVal parentWindow As IWin32Window) Implements IDtsTaskUI.New
End Sub

Your class should now appear as shown in Figure 6-13.
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BxecuteCatalogPackageTaskUlvb™ = [

[®] ExecuteCatalogPackageTaskUl e [ *3 ExecuteCatalogPackageTaskU| -1® New
T INpOTCS MICTUSUT U SYISErver T UTs s RUMCIme -

Imports Microsoft.SqlServer.Dts.Runtime.Design

SlPublic Class Execute
Implements IDtsTaskul

Private taskHostValue As TaskHost

= Public Sub New()
End Sub

= Function GetView() As System.Windows.Forms.ContainerControl Implements
Return New ExecuteCatalopgPackageTaskForm('e.taskHostValue)
End Function

= Sub [New](ByVal parentWindow As INin32Window) Implements IDtsTaskUT.New
End Sub

End Class

Figure 6-13. Implementing IDtsTaskUI New

Let’s next add code to implement the Initialize method by adding the following to
your class:

Sub Initialize(ByVal taskHost As TaskHost, ByVal serviceProvider As
IServiceProvider) Implements IDtsTaskUI.Initialize
Me.taskHostValue = taskHost

End Sub

Your class should now appear as shown in Figure 6-14.

BxecuteCatalogPackageTeskUlve® = > |

[ ExecuteCatalogPackageTaskUl - |' #1 ExecuteCatalogPackageTaskU| - ‘.l & Initialize
Imports Microsoft.SqlServer.Dts.Runtime.Design

=Public Class Exe
Implements

Private taskHostvalue As TaskHost

= Public Sub New()
End Sub

End Function

- Sub [Mew](ByVal parentWindow As IWin32Window) Implements IDtsTaskUI.Mew
End Sub
- Sub Initialize(Byval taskHost As TaskHost, ByVal serviceProvider As IServiceProvider) Implements IDtsTaskUI
Me.taskHostvalue = taskHost
End Sub
End Class

Figure 6-14. Implementing Initialize
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Finally, let’s implement the Delete method by adding the following code:

Sub Delete(ByVal parentWindow As IWin32Window) Implements IDtsTaskUI.Delete
End Sub

Your class should now appear as shown in Figure 6-15.

brcueCamogpacagersioe: = [

| 9] ExecuteCatalogPackageTaskUl - “z ExecuteCatalogPackageTaskU| -1 @ Delete

-IPublic Class
Implements

Private taskHostvValue As TaskHost

Public Sub New()
End Sub

Function Getview() As jystem,Windows.Forms. :Q“‘?L"chﬂﬂtrﬂl Implements [DT:sTazkUl.GetView
Return New ExecuteCatalogPackageTaskFo: «.taskHostValue)
End Function

Sub [New](Byval parentWindow As IWin32uWindow) Implements D%
End Sub

Wl New

Sub Initialize(Byval taskMost As TaskHost, ByVal serviceProvider As IServiceProvider) Implements IDtsTaskl
Me.taskHostValue = taskHost
End Sub

Sub Delete(ByVal parentWindow As IWin32Window) Implements
End Sub

1Rsalazkilelets
End Class
Figure 6-15. Implementing IDtsTaskUI Delete
Note the squiggly lines beneath GetView(). We will resolve this error as we continue
coding ExecuteCatalogPackageTaskUI. Promise.

We have completed building the ExecuteCatalogPackageTaskUI class. Save the class
before proceeding and remember to regularly check your code into Source Control.

Adding a Form

To add a form to our User Interface (Task Editor), right-click ExecuteCatalogPackageTaskUI,
hover over Add, and then click Windows Form (shown in Figure 6-16).
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est  Analyze ¥

[ -

| 2
—

Solution Explorer
QOoOm|e

Search Solution § 3

akg] Solution 'Ex

4 5[8] Execute X
aM MyfF )

b =B Refe
b aVB Exec

Figure 6-16. Preparing to add a form

Add

Manage NuGet Packages...

Set as StartUp Project

Debug
Source Control

Cut
Paste
Remove

Rename

Unload Project

>
»
»
Ctrl+X
Ctrl+V
Del

0 New ltem...

'O  Existing Item...

%4 New Folder
Reference...

Web Reference...
Service Reference...
tih Connected Service...
Analyzer...
2] Windows Form...
11 User Control...

When the Add New Item... window displays, name the form
ExecuteCatalogPackageTaskForm as shown in Figure 6-17.

| Add New ltem - ExecuteCatalogPackageTasklUl

4 Installed Sortby: Default i=
4 Common ltems e
Code “3] Class Common ltems
Data m
Geneal mm Module Commen ltems
b Web
Windows Forms &0 Intedace Comman ltems
SOL Senver
Workilow Windows Form Commen items
WPF
‘j User Control Commen ltems
b Online -
5: | Component Class Commen ltems
® User Control (WPF) Commen ltems
=i
m About Box Commen Items
0@ ADO.NET Entity Data Model Commen [tems
?g Application Manifest File Commen ltems
q: Class Diagram Common ltems
-VE z
N | CodeFile Common ltems
T -
i nline and find templates.
Name: ExecuteCatalogPacksgeTaskFormvb

T x
Search Installed Templates (Ctri<E) P -
= Type: Commen ltems
A blank Windows Form

Figure 6-17. Adding a new form
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Add alabel and a text box to the form. Change the text of the label to “Instance:” and
name the text box “txtInstance” as shown in Figure 6-18.

ExecuteCatalogPac...skForm.vb [Design]* & X

faskform S [ & |[%]

Figure 6-18. Adding the label and text box

Add label and text box controls for the Folder, Project, and Package properties as
shown in Figure 6-19.

ExecuteCatalogPac...skForm.vb [Design]* & X

Figure 6-19. Adding controls for Folder, Project, and Package properties
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Next, add a button named btnDone and set the Text property to “Done” as shown in
Figure 6-20.

ExecuteCatalogPac...skForm.vb [Design]* + X

o5 ExecuteC atalogPackageTaskForm Ii"@@|
Instance: [ ]
Folder: l [
Project: | |
Package: [ [

Q Done O
o’ — D' ...... O

Figure 6-20. Adding the Done button

Finally, change the DialogResult property of btnDone to “OK” as shown in Figure 6-21.

Properties
btnDone System.Windows.Forms.Button
AR AR

i I | ImageKey |:| (none)
ImageList (none)
Folder. I | RightToleft No
Project: | | Text Done
» TextAlign MiddleCenter
Fiaciage: I = = L TextimageRelation Overlay
i Done D UseMnemenic True
g===0~==10 UseVisualStyleBackCol True
UseWaitCursor False
B Behavior
AllowDrop False
AutoEllipsis False
ContetMenuStrip (none)
DialogResult OK
Enabled True

Figure 6-21. Changing the DialogResult property
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We will use the button’s Click event to set the Catalog Package Path properties
(Instance, Folder, Project, and Package) of ExecuteCatalogPackageTask. Setting the
DialogResult property on the OK or Done button is important. It accomplishes a couple
of automagic functions:

e Itcloses the editor form.

e Sending OK as the DialogResult triggers the Validate method of
the Task.

Coding the Click Event and the Form

I deliberately choose to begin the discussion of coding the form in the Click event of
btnDone. I can hear you thinking, “Why, Andy?” I'm glad you asked. The two bullets
above represent a “gotcha”—an easy place to fail when coding a custom SSIS task editor.
If you build this incorrectly, you will be hard-pressed to find the answer by searching for
“Validate method doesn’t fire” for custom SSIS task.

We'll get to the actual code for the Click event in a bit. First, let’s build out the
ExecuteCatalogPackageTaskForm class. Begin by double-clicking btnDone to open the
editor at the Click event.

Before we add code directly to the Click event of btnDone, add the following Imports
statements to the very top of the Form class:

Imports System

Imports System.Globalization

Imports System.Collections

Imports System.ComponentModel

Imports System.Windows.Forms

Imports Microsoft.SqlServer.Dts.Runtime

Your form code should now appear as shown in Figure 6-22.

ExecuteCatalogPackageTaskForm.vb™ & X SN e 10T IE T L R BT T i

| 8] ExecuteCatalogPackageTaskUl = “3 ExecuteCatalogPackageTaskForm = | @, InitializeCc

Z]Public Class ExecuteCatalogPackageTaskForm

= Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click
End Sub

End Class

Figure 6-22. Adding the Imports statements to the ExecuteCatalogPackageTaskForm class
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Next, add an Inherits statement just after the ExecuteCatalogPackageTaskForm class
declaration:

Inherits Form

Your form class should now appear as shown in Figure 6-23.

ExecuteCatalogPackageTaskFormwb + X ST EIe ST [RETSE L i KU 0T T
i Exe_cuteCatangDackageTasl:Ul -" “3 ExecuteCatalogPackageTaskForm -: ®, InitializeC

el

Imp ts System.ComponentModel
Imports System.Windows.Forms
Imports ".ic"c5-:."‘:.5.:;'.':?“-.'-3'.1_;‘_5.?\'Li'1‘.i"-'-_

-1Public Class ExecuteCatalogPackageT
Inherits Forn|

- Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click
End Sub

End Class

Figure 6-23. Inheriting the form class

Declare a new TaskHost variable named TaskHostValue by adding the following code:

Private taskHostValue As TaskHost
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Your form class should now appear as shown in Figure 6-24.

ExecuteCatalogPackageTaskForm.vb™ + X JSiZeNeriellh E Tt B LY
[®] ExecuteCatalogPackageTaskUI -_E # ExecuteCatalogPackageTaskForm M @, InitializeC

Imports System.Windows.Forms
Imports Microsoft.SqlServer.Dts.Runtime

—Public Class ExecuteCatalogPackageTaskForm
Inherits Form

Private taskHostValue As TaskHost|

= Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click
End Sub

End Class

Figure 6-24. Declaring the TaskHost variable

To begin coding the Click event, we need to address the task class via a class hosting
the SSIS custom task class:

Me.taskHostValue.Properties("ServerName").SetValue(Me.taskHostValue,
CStr(Me.txtInstance.Text))

Your form class should now appear as shown in Figure 6-25.

: n.vb [Design]®
! ExecuteCatalogPackageTaskUl -1 @, btnDone - ; # Click

Imports Microsoft.SqlServer.Dts.Runtime

Public Class ExecuteCatalogPackageTaskForm
Inherits Form

Private taskHostValue As TaskHost

S Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click

Me.taskHostValue.Properties(“Serveriame”).SetValue(lie. taskHostValue, C5tr(Me.txtInstance.Text))

End Sub

End Class

Figure 6-25. Building the Click event
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In this subroutine—which fires when a data integration developer clicks the Done
button on the ExecuteCatalogPackageTask editor—the ServerName property of the
TaskHost that is coupled to this form is set to the text property value of the form text box
named txtInstance. We built a lot of code to get here, but this is why we did it; so we could
edit a property from a task editor.

Before proceeding, add control-to-property mappings for the PackageFolder,
PackageProject, and PackageName properties:

Me.taskHostValue.Properties("PackageFolder").SetValue(Me.taskHostValue,
CStr(Me.txtFolder.Text))
Me.taskHostValue.Properties("PackageProject").SetValue(Me.taskHostValue,
CStr(Me.txtProject.Text))
Me.taskHostValue.Properties("PackageName").SetValue(Me.taskHostValue,
CStr(Me.txtPackage.Text))

Once you've added this code to the Click event subroutine, your form class should
appear as shown in Figure 6-26.

ExecuteCatalogPackageTaskForm.wvb® & X JEEan e i g (=T
[ ExecuteCatalogPackageTaskUl =1 ¥, btnDone =1 % Click

Imports System.Windows.Forms
Imports Microsoft.5qlServer.Dts.Runtime
=|Public Class ExecuteCatalogPackageTaskForm
Inherits

Private taskHostValue As TaskHost

Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click

Me.taskHostValue.Properties(“ServerName™).SetValue (e, taskHostvalue, C5tr(Me.txtInstance.Text))
.taskHostValue.Properties(“PackageFolder”).SetValue(Ve.taskHostValue, C5tr(Me.txtFolder.Text))
Me.taskHostValue.Properties("PackageProject™).SetValue(Me. taskHostValue, tr(Me.txtProject. Text))
-taskHostValue.Properties("Packagelame”).S5etValue(Me. taskHostValue, CStr(Me.txtPackage.Text))

End Sub

End Class

Figure 6-26. Completing the Click event coding

The next step is the complement of the previous coding. When the form displays we
want to retrieve the values of the task object’s properties (ServerName, PackageFolder,
PackageProject, and PackageName) and display them in the txtInstance, txtFolder,
txtProject, and txtPackage text boxes on the editor (form). To accomplish this
functionality, add the following constructor to the ExecuteCatalogPackageTaskForm:
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Public Sub New(ByVal taskHost As TaskHost)

InitializeComponent()

Me.taskHostValue = taskHost

Me.txtInstance.Text = CStr(Me.taskHostValue.Properties("ServerName").
GetValue(Me.taskHostValue))

Me.txtFolder.Text = CStr(Me.taskHostValue.Properties("PackageFolder").
GetValue(Me.taskHostValue))

Me.txtProject.Text = CStr(Me.taskHostValue.Properties("PackageProject").
GetValue(Me.taskHostValue))

Me.txtPackage.Text = CStr(Me.taskHostValue.Properties("PackageName").
GetValue(Me.taskHostValue))

End Sub

When done, your form class should appear as shown in Figure 6-27.

ExecuteCatalogPackageTaskFormvb = X JEidiiee ..skForm.vb [Design]
[®] ExecuteCatalogPackageTaskUl

SPublic Class ExecuteCatal
Inherits Form

Private taskHostValue As TaskHost

- Private Sub btnDone_Click(sender As Object, e As EventArgs) Handles btnDone.Click
e, taskHostValue.Properties(“Serveriame™) . SetValue(/=. taskHostValue, CStr(Me.txtInstance.Text))
e.taskHostValue.Properties(“PackageFolder”).SetValue(Me. taskHostvalue, CStr(Me.txtFolder.Text))
Me.taskHostValue.Properties("PackageProject”™).S5etValue(Me. taskHostValue, tr(Me.txtProject.Text))
Me.taskHostValue.Properties("PackageName” ) .SetValue(e.taskHostValue, C5tr(Me.txtPackage.Text))

End Sub

= Public Sub New(Byval taskHost As TaskHost)

InitializeComponent()

«.taskHostValue = taskHost

e txtInstance.Text = CStr(Me.taskHostValue.Properties("Serveriame”).GetValue(Me. taskHostValue))

e.txtFolder.Text = C5tr(Me.taskHostValue.Properties("PackageFolder”).GetValue(Me. taskHostValue))

e.txtProject.Text = C5tr{Me.taskHostValue.Properties(”"PackageProject”™).GetValue('e. taskHostValue))

e.txtPackage.Text = CS5tr(lie.taskHostValue.Properties(”PackageName”).GetValue(tie. taskHostValue))
End Sub

|
End Class
Figure 6-27. Adding the form constructor
The form constructor takes a TaskHost argument named taskHost, and this clears

the error in the code in the ExecuteCatalogPackageTaskUI class’s GetView function as
shown in Figure 6-28.
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= Function GetView() As System.Windows.Fc .ContainerCc 1 Implements IDtsTaskUI.GetView
Return New ExecuteCatalogPackageTaskForm(Me.taskHostValue)
End Function

Figure 6-28. No more squiggly line

Next, we put together the task and editor! In this chapter we developed an editor for
the custom SSIS task. We added multiple controls to a form and prepared the form for
binding the editor to the custom SSIS task object. Now it’s time (in Chapter 7) to build the
task and the editor for the task.
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CHAPTER 7

Signing and Binding

We began this series with a rambling introduction that disclosed some of how my brain
works. I asked a question: “Do you think it is possible to create a custom SSIS task using
Visual Basic Community Edition?”

Next we configured our development machine and Visual Studio, and then we
created a new project. We signed the project so that it would be accepted in the Global
Assembly Cache (GAC) and prepared the Visual Studio environment with all the
accouterments and references necessary to build a custom SSIS (SQL Server Integration
Services) task. We coded the task and its editor. And that brings us to here.

In this chapter we will sign the task editor project and bind the task to the editor.
Then we’ll code our task’s functionality, add an icon, and build and test the task.

Signing the Task Editor Project

We haven't yet signed the Task Editor project. Let’s do that now. Double-click My Project
under the ExecuteCatalogPackageTaskUI project to open the project properties. Click the
Signing page, check the “Sign the assembly” check box, click the “Choose a strong name
key file” drop-down, click Browse, browse to key. snk in the ExecuteCatalogPackageTask
project folder, and select that file as shown in Figure 7-1.

© Andy Leonard 2017 65
A. Leonard, Building Custom Tasks for SOQL Server Integration Services,
DOI 10.1007/978-1-4842-2940-8_7
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ExecuteCatalogPackageTaskUl + X JSCdNEEIE T ETEET D

Application NUA
Compile

Debug

References

Resources

Services

Settings

My Extensions

Code Analysis

[“] Sign the assembly
Choose a strong name key file:

key.snk
[] Delay sign only
Figure 7-1. Signing the Ul project

Click the Compile page and set the Build output path to <drive>:\Program Files
(x86)\Microsoft SQL Server\130\DTS\Tasks where <drive> represents the installation
drive for SQL Server as seen in Figure 7-2.

ExecuteCatalogPackageTaskUl + X SCdNE@IEILE I E D EH 840

Application ’ ) :

Configuration: Active (Debug) v Platform:
Debug Build output path:
References [E:\Program Files (x86)\Microsoft SQL Server\1 SD\DTS\Tasksi

Figure 7-2. Setting the build path for ExecuteCatalogPackageTaskUI
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Save the My Project file and close it.

Earlier, we added a text file to ExecuteCatalogPackageTask called
ExecuteCatalogPackageTaskNotes.txt. Open that file now and copy and paste the line
beneath the “-register” heading. Edit the new line so ExecuteCatalogPackageTask.dl1l
now reads ExecuteCatalogPackageTaskUI.dl11 as shown in Figure 7-3.

3.84\DINVNETFX 4.6.1 Tools\gacutil.exe™ -if "E:\Program Files (x86)\Microsoft SQL Server\13@\DTS\Tasks\ExecuteCatalogPackageTask.dll”
3.8A\bin\NETFX 4.5.1 Tools\gacutil.exe®™ -if "E:\Program Files (x86)\Microsoft SQL Server\13@\DTS\Tasks\ExecuteCatalogPackageTaskuI.dll™

Figure 7-3. Adding a new registration command

Similarly, copy, paste, and edit the “~unregister” command as shown in Figure 7-4.

3.0A\bin\NETFX 4.6.1 Teools\gacutil.exe™ -u ExecuteCataleogPackageTask
3.8A\bin\NETFX 4.6.1 Tools\gacutil.exe" -u ExecutecatalogPackage‘raskUﬂ

Figure 7-4. Adding a new unregistration command

Reviewing the Public Key Token Value

Before we bind the task editor to the task, let’s take another look at the value of key . snk’s
public key.

Why review the key token? Because adding a previously created strong
name key file did not change the value of the Public Key in earlier versions
of Visual Studio. That behavior has changed.

Open a command prompt as an administrator as shown in Figure 7-5.

l Windows Administrative Tools v
<3 Pin to taskbar

. Windows Ease of Access

Run as a different user

l Windows Poy Run as administrator

-3 Pin to Start

l Windows Sys Open file location

More

(o

Command Frompt

Figure 7-5. Opening an administrator command prompt
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During the signing process, we selected the file named key. snk from the
ExecuteCatalogPackageTask folder. Visual Studio copied the key. snk file into the
ExecuteCatalogPackageTaskUI folder.

Navigate to the ExecuteCatalogPackageTaskUI folder as shown in Figure 7-6.

B Administrator: Command Prompt - (m]

E:\»cd projects

E:\Projects»cd executecatalogpackagetask
E:\Projects\ExecuteCatalogPackageTask»cd executecatalogpackagetaskui
E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskUI>dir
Volume in drive E is vmDemo_E

volume Serial Number is CC6E-3£9C

Directory of E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskul

p2/e2/2017 12:3@ PM <DIR> .
p2/02/2017 12:39 PM <DIR> ..
P1/38/2817 12:57 PM <DIR> bin
p2/e2/2017 12:22 PM 5,421 ExecuteCatalogPackageTaskForm.Designer.vb
P2/82/2817 12:18 PM 5,817 ExecuteCatalogPackageTaskForm.resx
P2/62/2817 12:18 PM 1,397 ExecuteCatalogPackageTaskForm.vb
p2/e2/2017 @9:39 AM 847 ExecuteCatalogPackageTaskUI.vb
p2/e2/2817 12:25 PM 6,458 ExecuteCatalogPackageTaskVUI.vbpro]
p1/3e/2817 12:52 PM 257 ExecuteCatalogPackageTaskUI.vbproj.vspscc
p2/e2/2017 12:38 PM 596 key.snk
p2/ez/2817 11:41 AM <DIR> My Project
p1/3e/2017 12:52 PM <DIR> obj
p2/@2/2817 12:38 PM 168 public.out

8 File(s) 28,945 bytes

5 Dir(s) 38,888,118,880 bytes free

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalopgPackageTaskUI>

Figure 7-6. Navigating to the ExecuteCatalogPackageTaskUI folder

Open the ExecuteCatalogPackageTaskNotes. txt file and copy the public key
retrieval commands as shown in Figure 7-7.

ExecuteCatalogPackageTaskNotes.tbd = X (ST el e I E
-~ key generation
"C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.@A\bin\NETFX 4.6.1 Tocls\sn.exe™ -k key.snk

“C:\Program Files (x86)\Microsoft SDKs\Windows\v10.8A\bin\NETFX 4.6.1 Tools\sn.exe"™ -p key.snk public.out

“C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.@A\bin\NETFX 4.6.1 Tocls\sn.exe™ -t public.out

d Breakpoint »
E:\F & RunTo Cursor Ctrl+F10  |DTS\Tasks\
lun Flagged Threads T o
-- re
*c:\F 3 Cut Ctrl+X \@.BANbAN\NETEX 4.6.1 Tools\gacutil.exe" -if “E:\Program Fil
"N Copy Ctrl+C 18.@A\bIN\NETFX 4.6.1 Tools\gacutil.exe” -if “E:\Program Fil
A1 Pacte CtrlaV

Figure 7-7. Copying the public key retrieval commands

Paste the public key retrieval commands into the Administrator Command Prompt

window as shown in Figure 7-8.
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B Administrator: Command Prompt - o »

[E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskuI>"C:\Program Files (x86)\Microsoft SOKs\Win
dows\v18.8A\bin\NETFX 4.6.1 Teelsisn.exe” -p key.snk public.out

Microsoft (R) .NET Framework Strong Name Utility Version 4.9.30319.8
Copyright (c) Microsoft Corporation. All rights reserved.

Public key written to public.out

[E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskUI>"C:\Program Files (x86)\Microsoft SOKs\Win
dows\v18 . 8A\bin\NETFX 4.6.1 Tools\sn.exe” -t public.out

Microsoft (R) .MET Framework Strong Name Utility Version 4.8.30319.@
Copyright (c) Microsoft Corporation. All rights reserved.

Public key token is 53fab@e763a67325

[E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskuIs, v

Figure 7-8. Retrieving the public key token

Highlight the public key token value as shown in Figure 7-9.

&8 Select Administrator: Command Prompt - [} »

[E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskUI>"C:\Program Files (x86)\Microsoft SDKs\Win
dows\v10.8A\bin\NETFX 4.6.1 Tools\sn.exe" -p key.snk public.out

Microsoft (R) .NET Framework Strong Name Utility Version 4.6.30319.@
Copyright (c) Microsoft Corporation. All rights reserved.

Public key written to public.out

[E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskUI>"C:\Program Files (x86)\Microsoft SDKs\Win
dows\v18.8A\bin\NETFX 4.6.1 Tools\sn.exe" -t public.out

Microsoft (R) .NET Framework Strong Name Utility Version 4.0.38319.8
Copyright (c) Microsoft Corporation. All rights reserved.

Public key token is B

E:\Projects\ExecuteCatalogPackageTask\ExecuteCatalogPackageTaskUI>, v

Figure 7-9. Highlighting the public key token value

Right-click the selection to copy it to the clipboard. Paste the clipboard contents
in the ExecuteCatalogPackageTask. vb file near the original Public key value for
comparison as shown in Figure 7-10.
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SN LT T I EAY R ExecuteCatalogPackageTaskNotes. txt
[E] ExecuteCatalogPackageTask % ExecuteCatalogPackageTask
Imports Microsoft.SqlServer.Dts.Runtime

=1<DtsTask(DisplayName:="ExecuteCatalogPackageTask”,
Description:="A task to execute packages stored in the SSIS Cataleg.”)>

Public Class ExecuteCatalogPackageTask
Inherits Task

Private _serverName As String

Private _packageCatalog As String = "SSISDB"
Private _packageFolder As String

Private _packageProject As String

Private package| ri

* Public key: 3155352705a23b8d
- 53fa60e763a67825

Figure 7-10. Comparing the original and new public key values

As you can see, the public key token value was updated when the key. snk file was
copied into the ExecuteCatalogPackageTaskUI folder (during signing). Aren’t you glad we
checked? I am!

Binding the Task Editor to the Task

We now need to inform the task that it has an editor. Open the
ExecuteCatalogPackageTask solution and the ExecuteCatalogPackageTask project in
Visual Studio. Open the ExecuteCatalogPackageTask class as shown in Figure 7-11.

-1<DtsTask(DisplayName:="ExecuteCatalogPackageTask",

A

Description:="A task to execute packages stored in the SSIS Catalog."|)>

Public Class Execut
Inherits T

Figure 7-11. ExecuteCatalogPackageTask, as we begin

The DTSTask attribute (decoration) is shown here and documented here. In its current
state our task decoration has two values defined: DisplayName and Description. To couple
the editor we add the multipart attribute ULTypeName by adding the following code:

» UITypeName:="ExecuteCatalogPackageTaskUI.ExecuteCatalogPackageTaskUI, " & _
"ExecuteCatalogPackageTaskUI,Version=1.0.0.0," & _

"Culture=Neutral," & _

"PublicKeyToken=<Your public key>"
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Once added to the DTSTask attribute decoration, it will appear similar to that shown
in Figure 7-12.

ExecuteCatalogPackageTask.vb + X JSCaNeE S E SR T NI SR
ExecuteCatalogPackageTask ~ | ¥z ExecuteCatalogPackageTask -4
Imports Microsoft.SqlServer.Dts.Runtime

-1¢<DtsTask(DisplayName:="ExecuteCatalogPackageTask",
Description:="A task to execute packages stored in the SSIS Catalog.”,
UITypeName:="ExecuteCatalogPackageTaskUI.ExecuteCatalogPackageTaskVI, " &
"ExecuteCatalogPackageTaskUI,Version=1.8.0.0," &
"Culture=Neutral,” &
"PublicKeyToken=53fa6@e763a67825"]) >

Public Class ExecuteCatalogPackageTask
Inherits Task
Private _serverName As String
Private _packageCatalog As String = "SSISDB”
Private _packageFolder As String
Private _packageProject As String
Private _packageName As String

= " Public key: 3155352705a23b8d
’ 53fa6@e763a67825

Figure 7-12. Adding the UITypeName decoration

You can find (some) documentation for the UITypeName attribute here. The property/
value pairs are:

e  Type Name: ExecuteCatalogPackageTask.
ExecuteCatalogPackageTaskUI

e Assembly Name: ExecuteCatalogPackageTaskUI
e  Version: 1.0.0.0
e  Culture: Neutral

e  Public Key: <Your public key>

Coding the Task Functionality

Our task is almost ready to build and test. What'’s left? Look in the Execute method shown
in Figure 7-13.
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Public Overrides Function Execute(ByVal connections As Connections
ByVal variableDispenser As )
ByVal componentEvents As IDTSComponentEvents,
Byval log As IDTSLogging,
ByVal transaction As Object) As DTSExecResult

Return DTSExecResult .Success|
End Function

Figure 7-13. The Execute method

We are going to add SSIS Catalog Package execution functionality here. There are
several good articles available that walk you through executing SSIS Catalog Packages via
.Net. A good summary of MSDN articles is found here.

Caution! Before we proceed | want to remind you that we are not building a production-
ready Execute Catalog Package Task. We are building a minimum amount of functionality to
demonstrate the steps required to code a custom SSIS task. A production-ready custom SSIS
task would include more functionality than we will cover here.

First we need more .Net Framework References. Add the following references to the
ExecuteCatalogPackageTask project:

¢  Microsoft.SqlServer.ConnectionInfo

e  Microsoft.SqlServer.Management.IntegrationServices
e  Microsoft.SqlServer.Management.Sdk.Sfc

e  Microsoft.SqlServer.Smo

The Solution Explorer References virtual folder for the ExecuteCatalogPackageTask
project should now appear as shown in Figure 7-14.
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Solution Explorer
cCom o-sGa@|p -
Search Solution Explorer (Ctrl+;)

apg] Solution 'ExecuteCatalogPackageTask' (2 projects)
4 v[v8] ExecuteCatalogPackageTask
a M My Project

SIGNING AND BINDING

& Analyzers
=B Microsoft.SqlServer.Connectioninfo
=8 Microsoft.SqlServer.ManagedDTS

=B Microsoft.SqlServer.Management.IntegrationServices

=8 Microsoft.SqlServer.Management.Sdk.Sfc
=8 Microsoft.SqlServer.5Smo

=8 System

=8 System.Core

=B System.Data

=B System.Data.DataSetExtensions

=B System.Net.Http

=8 System.Xml

=8 System.Xml.Lina

Figure 7-14. Viewing the ExecuteCatalogPackageTask project references

Next, we need to import reference assemblies into ExecuteCatalogPackageTask.vb

for use in our project as shown in Figure 7-15.

Imports Microsoft.SqlServer.Management.IntegrationServices
Imports Microsoft.SqlServer.Management.Smo

= Imports Microsoft.SqlServer.Dts.Runtime

Imports Microsoft.SqlServer.Management.IntegrationServices

| Imports Microsoft.SqlServer.Management.Smo

Figure 7-15. Importing referenced assemblies
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We're now ready to add functionality to the Execute function. Declare and initialize
some variables using the following code:

Dim catalogServer As New Server(Me.ServerName)

Dim integrationServices As New IntegrationServices(catalogServer)

Dim catalog As Catalog = integrationServices.Catalogs(Me.PackageCatalog)
Dim catalogFolder As CatalogFolder = catalog.Folders(Me.PackageFolder)
Dim catalogProject As ProjectInfo = catalogFolder.Projects(Me.
PackageProject)

Dim catalogPackage As Microsoft.SqlServer.Management.IntegrationServices.
PackageInfo = catalogProject.Packages(Me.PackageName)

Your Execute method should appear similar to that shown in Figure 7-16.

Public Overrides Function Execute(ByVal connections As Connect
ByVal variableDispenser As Va
ByVal componentEvents As IDTSCo
Byval log As IDTSLogging,
Byval transaction As Object) As DTSExecResult

cﬁeﬁr:.ents,

Dim catalogServer As New Server(Me. ServerName)
Dim integrationServices As New IntegrationServices(catalogServer)

Dim catalog As Catalog = 1ntegrat10n5erv1:es Catalogs('e.PackageCatalog)
Dim catalogFolder As CatalogFolder = catalog.Folders(!e.PackageFolder)

Dim catalogProject As Pr fo = catalogFolder. Pro;ects( .PackageProject)

Dim catalogPackage As Microsuft.SqlServer.Hanagement‘IntegratiunSeruices.Par<a3w:n+~

l

Return DTSExecResult.Success
End Function

Figure 7-16. Execute SSIS Catalog Package method partially coded

Finally, add the call to execute the SSIS Package object (catalogPackage) as shown in
Figure 7-17.

catalogPackage.Execute(False, Nothing)

Public Overrides Function Execute(ByVal connections As Connecti
ByVal variableDispenser As V
ByVal componentEvents As IDTSConm
Byval log As IDTSLogging,
ByVal transaction As Object) As DTSExecResult

Dim catalogServer As New Server(Me.ServerName)

Dim integrationServices As New IntegrationServices(catalogServer)

Dim catalog As Catalog = 1ntegrat10n5erv1ces Catalogs( - .PackageCatalog)

Dim catalogFolder As C er = catalog.Folders(Me PackageFolder)

Dim catalogProject As ProjectInfo = catalogFolder.Projects(!e.PackageProject)
Dim catalogPackage As Mlcrosuft SqlServer.Management.IntegrationServices.Package

@kage. Execute(False, Not@

Return DTSExecResult.Success
End Function

Info

Figure 7-17. Calling the CatalogPackage.Execute method
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I don’t want to make too big a deal over this, but we did all this work to add that one

line of code. . ..

Add an Icon

Before you can use an icon, you must import it into your project. Right-click the
ExecuteCatalogPackageTask project in Solution Explorer, hover over Add, and then click

Existing Item... as shown in Figure 7-18.

Solution Explorer
COoOR| o- 6P| F -
Search Solution Explorer (Ctrl+;)

it Solution 'ExecuteCatalogPackageTask' (2 projects)

43| ExecuteCatalogPackageTas
i ¢ Refresh
E | % Build
J Rebuild
d Clean
4 /[l View »
N Analyze »

(5 Scope to This
b 4 B New Solution Explorer View

Build Dependencies 4

Add b | %
# Manage NuGet Packages... ‘a
£}  Set as StartUp Project ’

Debug »

V.
New ltem...
Existing Item...
New Folder
Reference...

Figure 7-18. Adding an existing item to the ExecuteCatalogPackageTask project
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Navigate to the icon file you wish to use as shown in Figure 7-19.

5] Add Existing Item - ExecuteCatalogPackageTask =
4« ExecuteCatalogPackageTask » ExecuteCatalogPackageTask » v & Search ExecuteCatalogPackag.. O
Organize ~ New folder =~ M @
A
Name Date modified Type Size
s Quick access
bin 1/28/2017 11:37 AM  File folder
[ Desktop E 4
My Project 2/2/201711:41AM  File folder
¥ Downloads  # obj 1/29/20179:39AM  File folder
[#] Documents  # | Al cotrikeico 1262017 307PM  lcon 2KB
= Pictures # B ExecuteCatalogPackageTask.vb 2/2/2017 116PM Visual Basic Sourc.. 4KB
| Snags ExecuteCatalogPackageTask.vbproj 2/2/2017 11:41AM  Visual Basic Projec... 6KB
Snags S ExecuteCatalogPackageTask.vbprojvspsce  1/20/2017 %40 AM  Visual Studio Sour... 1KB
] TestExecuteCatalog [] ExecuteCatalogPackageTaskMotes.bt Y2007 12:26PM  Text Document 2KB
| Throject! ﬁl ley.snk 1/29/2017 %39 AM  Visual Studio Stro... 1KB
€3 Microsoft Visual Stud
| Projects
8 This PC
b Network
File name: | AL CStrke.co v| |ANFies ) ¥]
| Add Ft | Cancel

Figure 7-19. Selecting the icon

The icon file will appear in Solution Explorer as shown in Figure 7-20.

Solution Explorer

Search Solution Explorer (Ctrl+;)

4 v[v8] ExecuteCatalogPackageTask
a M My Project

b =-m References

co@ - oF@|p -

ahaJ Solution 'ExecuteCatalogPackageTask' (2 projects)

&|f) ALCStrike.ico

P vvB ExecuteCatalogPackageTask.vb
v[B ExecuteCatalogPackageTaskNotes.txt

Figure 7-20. Viewing the icon file
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With the icon file selected in Solution Explorer, press the F4 key to display the
Properties. Change the Build Action property of the icon file from Content to Embedded

Resource as shown in Figure 7-21.

MRS | Solution Explorer
: @ e-=-¢dm|lF -
Search Solution Explorer (Ctrl+;)

afg] Solution ‘ExecuteCatalogPackageTask' (2 projects)
4 /[E] ExecuteCatalogPackageTask

Properties

ALCStrike.ico File Properties

al B4 | &

B Advanced
Build Action Content
Copy to Qutput DirectoriNone
Custom Tool Compile
Custom Tool Namespac| Content

B Misc Embedded Resource
File Name AdditionalFiles
Full Path CedeAnalysisDictionary

~ &M My Project

b =® References

+ [ ALCStrike.ico

+VB ExecuteCatalogPackageTask.vb

7B ExecuteCatalogPackageTaskMNotes.txt
a5 key.snk

-

Figure 7-21. Changing the Build Action property of the icon file

Let’s add the icon to the ExecuteCatalogPackageTaskUI form. Open the form and
view the Properties. Click the ellipsis beside the Icon property to open the icon selection

dialog as shown in Figure 7-22.

kFarm.vb [Design]

Properties

ExecutelatalogPackageTaskForm System.Windows Forms.Form

oD F s

@ Size 352,197
StartPosition WindowsDefaultLocation =
WindowState Normal 3

B Misc g
AcceptButton (nene) :
CancelButton (none) '
KeyPreview Fakse

§ B Window Style

ControlBox True
HelpButton False

o I ) <--)
EsMdiContainer False
MainMenuStrip (none)

Figure 7-22. Opening the icon selection dialog
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Select the icon as shown in Figure 7-23.

€3 Open ®
+ « ExecuteCatalogPackageTask » ExecuteC. Task » v O Search ExecuteCatalogPackag... 0
Organize ~ New folder FE~ M @
~
Name Date modified Type Size
o Quick access
I Desktop = bin 1/28/2017 11:37 AM  File folder
My Praject 2/2/2017 11:41AM  File folder
!’ Dopnloats: o obj 1/29/20179:39AM  File folder
[Z] Documents & 4 p) Cotrikeico 12612017 3:07PM  Icon 2KB
| Pictures -
Snags
Snags
TestExecuteCatalog
TProject]
[ This PC
o Metwork
File name: | ALCStrike.ico | lcon files(*.ico) vl
cocs

Figure 7-23. Selecting the form icon

The selected icon now appears as the icon for the ExecuteCatalogPackageTaskForm

form as shown in Figure 7-24.

ExecuteCatalogPac...skForm.vb [Design]* + X _

Figure 7-24. Viewing the form icon
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While we're here, let’s update the Text property of the form to “Execute Catalog
Package Task Editor” as shown in Figure 7-25.

ExecuteCatalogPac..skForm.vb [Design]* #

Properties

ExecuteCatalogPackageTaskForm System Windows.Forms.Form
i |dF| &
Sy B Accessibility
AccessibleDescrption
Folder AccessibleName
Project: | 3 AccessibleRole Default
T Bl Appearance
fesan: BackColor [ control
Dons Backgroundimage l:l (none)
BackgroundimageLayout Tile
L= 0 Cursor Default
& Font Microsoft Sans Senf, 8.25pt
ForeColor W cControlTex
FormBorderStyle Sizable
RightToleft No
RightToleftLayout [ —
UseWaitCursar Falee

Figure 7-25. Updating the form’s text property

SSIS won’t know which icon to display until we update the DTSTask decoration

for ExecuteCatalogPackageTask. Open ExecuteCatalogPackageTask.vb and add the
following line to the decoration:

IconResource:="ExecuteCatalogPackageTask.ALCStrike.ico"

Your decoration should now appear similar to that shown in Figure 7-26.

ExecuteCatalogPackageTaskvb + > SN EOIILGIFIET Y FEAN R
ExecuteCatalogPackageTask '[ “; ExecuteCatalogPackageTask -i
-] Imports Microsoft.SqlServer.Dts.Runtime
Imports Microsoft.SqlServer.Management.IntegrationServices
Imports Microsoft.SqlServer.Management.Smo

=|<DtsTask(DisplayName:="Execute Catalog Package Task",
Description:="A task to execute packages stored in the SSIS Catalog.”,
IconResource:="ExecuteCatalogPackageTask.ALCStrike.ico",
UITypeName:="ExecuteCatalogPackageTaskUI.ExecuteCatalogPackageTaskul, " &
"ExecuteCatalogPackageTaskUI,Version=1.0.0.02," &
"Culture=Neutral," &
"PublicKeyToken=53fa6@e763a67825" )|

Public Class ExecuteCatalogPackageTask
Inherits Task

Figure 7-26. Viewing updated DtsTask decoration
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Now would be an excellent time to check your code into Source Control.

Building the Task

Coding is done! Now it’s time to build our solution, which will compile the code into an
executable. From the Build drop-down menu, click Build Solution as shown in Figure 7-27.

n ExecuteCatalogPackageTask - Microsoft Visual Studio
File Edit View Project Build Debug Team

© - | 3-2 WY BuildSolution

Rebuild Solution
ExecuteCatalogPackageTas j
Bty oonoe A Clean Solution

Figure 7-27. Building the solution

If all goes well, you should see verbiage in the Output window similar to that shown
in Figure 7-28.

Output
Show output from:  Build - E |

Build started: Project: ExecuteCatalogPackageTask, Configuration: Debug Any CPU ------

Build started: Project: ExecuteCatalogPackageTaskUI, Configuration: Debug Any CPU

2> ExecuteCatalogPackageTaskUI -> E:\Program Files (x86)\Microsoft SQL Server\138\DTS\Tasks\ExecuteCatalogPackageTaskUI
1> ExecuteCatalogPackageTask -> E:\Program Files (x86)\Microsoft SQL Server\13@\DTS\Tasks\ExecuteCatalogPackageTask.dll
---------- Build: 2 succeeded, @ failed, @ up-to-date, @ skipped sessssssss

Figure 7-28. Build output

Next, copy the register commands from ExecuteCatalogPackageTaskNotes.txt to
the clipboard as shown in Figure 7-29.

= l'!sl!t!l‘
"C:\Program Files (x86)\Microsoft SD&:\W\GM\U‘LD @A\bIN\NETFX 4.6.1 Tools\gacutil.exe” -if “E:\Program Files (x86)"
"C:\Program Files (x86)\Microsoft SDKs 4.6.1 Tools\gacutil.exe” -if "E:\Program Files (x36)"

Figure 7-29. Copying the GACUTil register command to the clipboard
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Open the command prompt as an administrator as shown in Figure 7-30.

. Windows System N -3 Pin to taskbar

K

Run as a different user
Command Prompt

into S Run as administrator
EE control -3 Pin to Start

Open file location

Q Default | More
Q Devices
o € ®

Figure 7-30. Opening the Command Prompt as administrator

Paste the commands into the administrator command prompt as shown in Figure 7-31.

B Administrator: Command Prompt - ] x

|
Microsoft Windows [Version 10.8.14393] nI
(c) 2816 Microsoft Cerporation. All rights reserved.

C:i\Windows\system32>»"C:\Program Files (x86)\Microsoft SDKs\Windows\vi@.@A\bin\NETFX 4.6.1 Tools\gacutil.exe" -if "E:\Pro
gram Files (x86)\Microsoft SQL Server\130\DTS\Tasks\ExecuteCatalogPackageTask.dll"”

Microsoft (R} .NET Glcbal Assembly Cache Utility. Version 4.8.38319.9

Copyright (¢) Microsoft Corporation. All rights reserved.

assembly successfully added to the cache

C:\Windows\systea32>"C:\Program Files (x86)\Microsoft SDKs\Windows\vi1®.2A\bin\NETFX 4.6.1 Tools\gacutil.exe" -if "E:\Pro
gram Files (x86)\Microsoft SQL Server\13@\DT5\Tasks\ExecutelatalogPackageTaskUI.dll"

Microsoft (R) .NET Global Assembly Cache Utility. Version 4.8.30319.9

Copyright (¢} Microseft Corporation. All rights reserved.

Wssembly successfully added to the cache

C:\Windows\system32»

Figure 7-31. Pasting the commands

If all goes as expected, you should see two assemblies successfully registered.
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Testing the Task

The moment of truth has arrived. Will the task work? Will it even show up in the SSIS
Toolbox? Let’s open SQL Server Data Tools (SSDT) and find out! If all has gone according
to plan, you will be able to open a test SSIS project and see the following on the SSIS
Toolbox as shown in Figure 7-32.

| 5515 Toolbox - 1
! 4 Favorites
g% Data Flow Task

e Execute SQL Task
! 4 Common

G Analysis Services Processing Task
&3 Bulk Insert Task

(&)
U™ Execute Process Task
Jx Expression Task

o
=E]
=~
2‘
m
o’
—
st
=
Ea

Figure 7-32. In the toolbox!

File System Task

FTP Task

Hadoop File System Task
Hadoop Hive Task
Hadoop Pig Task

Script Task

Send Mail Task

Drag it onto the surface of the control flow as shown in Figure 7-33.

A; Execute Catalog Package Task

Figure 7-33. On the control flow!
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Double-click the task to open the editor and configure the task as shown in Figure 7-34.

pucagectsctoesgor = > I
4 Favorites “ | EEEEEET b DataFlow @ Parameters [ Evert Handers 3= Packa
@b Data Flow Task
P Execute SQL Task
4 Common
6P Analysis Services Processing Task
ﬁ Bulk Insert Task
El Data Profiling Task A; Execute Catalog Package Task
5
"8 Execute Package Task
') Execute Process Task
Expression Task
File System Task
FTP Task Folder  [Test
Hadoop File System Task
Hadoop Hive Task

A, Execute Catalog Package Task Editor - ] X

Project: |SimpleSSISProject

Instance: Ivaerno\ Dev J
|
|
|

Hadoop Pig Task Package: ESimpIeSSISPaclcage
Script Task
Send Mail Task Done

»AMDHNDDR =

Figure 7-34. Editing the task

Click the Done button and execute the package in the debugger. If all goes well, our
Execute Catalog Package Task will succeed as shown in Figure 7-35.

pactogestciveionl » [N
g"f; Data low g Parameters 8] Event -

A; Execute Catalog Package Task

Figure 7-35. Success!
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Did the task really succeed or did it just report success? We can check by examining
the SSIS Catalog Reports which are built into SQL Server Management Studio (SSMS).
Open SSMS and connect to the instance that hosts your SSIS Catalog. Expand the
Integration Services Catalogs node, right-click SSISDB (SSISDB = SQL Server Integration
Services Database), hover over Reports, hover over Standard Reports, and then click All

Executions as shown in Figure 7-36.

Object Explorer

Connect~ 4} )

[ VMDEMO\DEV (SQL Server 13.0.4199.0 - VMDE!

+ 3 Databases
% 3 Security

- <

=)

7 [ Server Objects
# [ Replication

# [ PolyBase
¥ [ AlwaysOn

High Availability

¥ (3 Management
=1 [ 3 Integration Services Catalogs

B saL

Active Operations
Create Folder...
Customized Logging Level

Start PowerShell
Database Upgrade

Reports
Delete

Refresh

yices package executions that have been performed on the connected SQL Serve

Status: All; (4 more)

0

Others
Standard Reports  » Integration Services Dashboard
Custom Reports... All Executions
: All Validations
All Executions )

Figure 7-36. Opening the SSIS Catalog All Executions Report in SSMS
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The All Executions Report displays SSIS Package executions over the past seven days
(by default). I confess. I executed it twice as shown in Figure 7-37.

All Execulions

VMDEMOI\DEV at 2/2/2017 35304 PM

This report provides information about the Integration Senvices package executions that have been peformed on the connected SQL Serverinstance.

¥ Biter Start time range: 1/27/2017 - 2/2/2017. Status: All: (4 more)

xecution Information

Failed Running Succeeded Others
D + Status = Report Folder Name - Project Name - Package Name 2
I 17 Succesded Overview Al Messaces Expcution  Test Simple 5515 Project SimpleS51SPackage disx
Py
16 S ded Overview A Exscution.  Test Simple 5515 Project Simple551SPackage disx
I Pedomance

Figure 7-37. Viewing SSIS Catalog All Executions report

Excellent!
But what if things don’t happen like this? What if there’s an error?
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Tips on Troubleshooting )

In the example to follow in this chapter, I will show you how to set a breakpoint in the
ExecuteCatalogPackageTask’s Execute method, set a breakpoint in the pre-execute event
of the Execute Catalog Package Task in a test SSIS (SQL Server Integration Services)
project, attach the task’s source code to an executing instance of the test SSIS project, and
view some metadata about the executing code.

Caution! If this sort of thing—failure—forces your blood pressure to rise, then stop.
Stop right now. Don’t do any more. And I’'m not just talking about this chapter, or even
this book; you’re going to want to consider some other type of software development at a
minimum. Perhaps you want to consider a different career. In software development, failure
is a step in the right direction. If you cannot accept this fact on an emotional and intellectual
level, you are in the wrong field.

Unregistering the Task

First, delete the task from the Control Flow of the test SSIS project, save the test SSIS
project, and close SSDT (SQL Server Data Tools). Copy the unregister commands
from the ExecuteCatalogPackageTaskNotes.txt text file and paste them into the
Administrator Command Prompt window as shown in Figure 8-1.
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B Administrator: Command Prompt — (m] *

C:\>»"C:\Program Files (x86)\Microsoft SDKs\Windows\v1®.8A\bin\NETFX 4.6.1 Tools\gacutil.exe" -u ExecuteCatalog
PackageTask

Mmicrosoft (R) .NET Global Assembly Cache Utility. version 4.6.30319.8

Copyright (c¢) Microsoft Corporation. All rights reserved.

Assembly: ExecuteCatalogPackageTask, Version=1.0.8.8, Culture=neutral, PublicKeyToken=91@5eadlB8a6cl7eb, proces
sorArchitecture=MSIL

Uninstalled: ExecuteCatalogPackageTask, Version=1.8.0.8, Culture=neutral, PublicKeyToken=91@5ecadl8a6cl7eb, pro
cessorArchitecturesHSIL

Humber of assemblies uninstalled = 1

fumber of failures = @

C:\>"C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.@A\bin\NETFX 4.6.1 Tools\gacutil.exe"” -u ExecuteCatalog
PackageTaskUI

Microsoft (R) .NET Global Assembly Cache Utility. Version 4.8.30319.6

Copyright (c) Microsoft Corporation. All rights reserved.

Assembly: ExecuteCatalogPackageTaskUI, Version=1.6.8.8, Culturesneutral, PublicKeyTokens=S53fatBe763a67825, proc
essorArchitecture=MsSIL

Uninstalled: ExecuteCatalogPackageTaskUI, Version=1.2.0.8, Culture=neutral, PublicKeyToken=53fa6@e763a67825, p
rocessorArchitecture=MSIL

Humber of assemblies uninstalled = 1

Humber of failures = @

Cil\re

Figure 8-1. Unregistering the assemblies from the GAC

Return to Visual Studio, click the Build drop-down menu, and click Clean Solution as
shown in Figure 8-2.

BUILD DEBUG TI

¥ Build Solution
Rebuild Solution
Clean Solution

Figure 8-2. Cleaning the solution
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If all goes according to plan, you will see the following output as shown in Figure 8-3.

Show output from: Build = € 2
Clean started: Project: MyFirstTaskUI, Configuration: Debug Any CPU ------

Clean started: Project: MyFirstTask, Configuration: Debug Any CPU ------
s========= (Clean: 2 succeeded, @ failed, @ skipped ==s========

Error List Output Find Symbol Results

Figure 8-3. Solution cleaned

Troubleshoot the Issue

Let’s imagine there’s an issue in the Execute method of ExecuteCatalogPackageTask. How
could we troubleshoot it? You could open the Execute method, right-click a line of code,
and place a breakpoint there as shown in Figure 8-4.

ExecuteCatslogPackageTaskvt = [ .  GoToDefintion F12 =
(] ExecuteCatalogPackageTask -] "sExecuteCatalog  Go To Implementation Curl+F12 -
i Find All References ShifteF12
End Function = -
& View Call Hierarchy Curl=K, Ctrd=T
5 Public Overrides Function Execute(ByVal conne Diskpusnt ' @ InsentBreakpoint

Byval varia & Run To Cursor Cerl+F10 Insert Tracepoint
Byval compa Run Flagged Threads To Cursor
Byval log A ¥ . g
Byval trans ¥ Cut Chrl+X

D?r c.atalog%rver Af New Ser ,.( e.Serven i Copy Ctrl=C
Dim integrationServices As New Integratia

Dim catalog As Catalog = integrationServi 0] Paste Chrl-V
Dim catalogFolder As Cat r
Dim catalogProject As z
Dim catalogPackage As Microsoft.SqlServer Qutlining ' alogProject.Packa

Insert Comment

Source Control »
catalogPackage.Execute(False, Nething)

Return DTSExecResult.Success

End Function

Figure 8-4. Setting a breakpoint
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When set, a breakpoint appears as shown in Figure 8-5.

o catalogPackage.Execute(False, Nothing

Figure 8-5. Viewing a set breakpoint

Next, let’s return to our test SSIS project. Add and configure an Execute Catalog
Package Task. Once configured, right-click the task and click Edit Breakpoints... as shown
in Figure 8-6.

/41" Edit...

Disable

Parameterize...
Add Precedence Constraint

Group
Autosize

Execute Task
Edit Breakpoints...

Zoom

Figure 8-6. Editing the SSIS task breakpoints
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When the Set Breakpoints dialog displays, check the check box next to “Break when
the container receives the OnPreExecute event” as shown in Figure 8-7.

Set Breakpoints - Execute Catalog Package Task ? X

Select the breakpoints in the task, For Loop, Foreach Loop, or Sequence to enable. Optionally, select the number of times a
breakpoint is ignored before execution is suspended on the breakpoint.

Break Condition Hit Count Type Hit Count
Break when the container receives the OnPreExecute event Always 0
Break when the container receives the OnPostExecute event Always 0

Break when the container receives the OnError event

Break when the container receives the OnWarning event Always 0
Break when the container receives the Oninformaticn event
Break when the container receives the OnTaskFailed event
Break when the container receives the OnProgress event

Break when the container receives the OnQueryCancel event

Break when the container receives the OnVariableValueChanged...

oo
LG
ao
s
oo
oo
ao
ao
BE )

Break when the container receives the OnCustomEvent event Always

Figure 8-7. Setting the OnPreExecute event breakpoint

Click the OK button and Start the SSIS package in Debug. Package execution will
“pause” at the PreExecute of the Execute Catalog Package Task execution as shown in
Figure 8-8:

/4; Execute Catalog Package Task @)

V

Figure 8-8. Hitting a breakpoint

Return to the ExecuteCatalogPackageTask instance of Visual Studio. Click Debug »
Attach to Process as shown in Figure 8-9.
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n ExecuteCatalogPackageTask - Microsoft Visual Studio (Administrator)
File. Edit View Project Build | Debug | Team Tools Test

00| B-2 W9 Windows

a Graphics
8 ExecuteCatalogPackageTask.vb +
& ExecuteCatalogPackageTask P Start Debugging
- ' Return DTSEx P Start Without Debugging
m 3 " .
v End Function @] Performance Profiler...
§ s+ : &  Attach to Process...
i = Public Overrides Other Debug Targets
o
=) Profiler
1.
&
5 s Steplinto
A
= Dim catalogs * Step Oves
o : ] s
% Dim integrat Toggle Breakpoint
7, Dim catalog ;
%] Dim catalogF New Breakpoint
§ Dim catalogP & Delete All Breakpoints
é'"' Dim catalogP < pisable All Breakpoints
. staloePack __ Clear All DataT:pz

Export DataTips ..
Return DTSEX

End Eoaetian Import DataTips ...

Figure 8-9. Preparing to attach to a process

When the Attach to Process window displays, search the list of executing Windows
processes for DtsDebugHost . exe. There will likely be two DtsDebugHost.exe process
instances executing for each SSIS process executing in debug mode. I highly recommend
you start debugging only one SSIS process when attempting to attach to a process.

The Type column of the process to which you want to attach will start with text
“Managed” as shown in Figure 8-10.
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Attach to Process ? X
Transport: Default o
Qualifier [ vmoemo v Find..
Transport Information

The default transpert lets you select processes on this computer or a remote computer running the Visual Studio Remote Debugger
(MSVSMON.EXE).
Attach to: Automatic: Managed (v4.6, v4.5, v4.0) code ] Sdledt..

Available Processes

Process 1] Title Type User Name &
conhost.exe 5508 wbd VMDEMOUA.
conhost.exe 2700 bl VMDEMOVA,
devenv.exe 4ge4 TPreject] (Debugging) - Microsoft Visual Studic  Managed (w4.0.30319), x86 VMDEMOVA.
dilhost.exe 272 xfd VMDEMCA.

La DtsDebugh ? ), %6 VMDEMO\A.
DtsDebugHost.exe 5468 »B6 VMDEMOVA.
eplorer.exe 3892 Snags B VMDEMOHA.
Microsoft.Alm.Shared... 1588 Managed (v4.0.30319), x86 VMDEMCHA.
Microsoft.VsHub.Serv... 2652 Managed (v4.0.30313), x86 VMDEMCMA.
BEirrmrnfe Veblih Cams 00 Bannnad fud 1 302100 R4 veancsarn s Y

|
[[] Shew processes from all users Refresh
Attach Cancel

Figure 8-10. Selecting the process

There are two indicators that you have successfully attached to the correct process.

1. The Debug controls for pausing and stopping debugging will
be enabled. This indicates you are, in fact, executing in Task
source project in Debug mode.

2. The breakpoint will display as a solid circle. Visual Studio will
display the breakpoint as an unfilled circle to indicate that the
breakpoint may not be hit during execution (see Figure 8-11).

Q Con)

Figure8-11. A breakpoint that may not be hit
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Figure 8-12 shows Visual Studio properly attached to the process with a breakpoint
configured—one that will be hit.

w ExecuteCatalogPackageTask (Running) - Microsoft Visual Studio (Administrator) X & o
File Edit View Project Build Debug Team Tools Test Analyze Window Help,

0-0| -2 D~ ¢ - |IDebug - lAnyCP - Cc:\tinue-:j;*l@
i Process: [7964] DtsDebugHost.exe « [T Lifecycle Events ~ Thread: [9580] <No Namse -
Erecuccoograckagetsis 5 = I
Exec_ql.eCatalogP._ad_:aﬂgeTa_s? -l‘:_h_t_ecutgc_at_al_og_l_'_acltag_eTask -iGJ Exee

Return DTSExecResult.Success
End Function

= Public Overrides Function Execute(ByVal connections As Connections,
Byval variableDispenser As VariableDispenser
Byval componentEvents As IDTSComponentEvents
Byval log As IDTSLogging,
ByVal transaction As Object) As DTSExecResult

Dim catalogServer As New Server(Me.ServerName)

Dim integrationServices As New IntegrationServices(catalogServer)

Dim catalog As Catalog = integrationServices.Catalogs('=.PackageCatalog)

Dim catalogFolder As CatalogFolder = catalog.Folders(Me.PackageFolder)

Dim catalogProject As ProjectInfo = catalogFolder.Projects(Me.PackageProject]

Dim catalogPackage As Microsoft.SqlServer.Management.IntegrationServices.Pach

2
o) I

Return DTSExecResult.Success
End Function

Figure 8-12. Breakpoint properly configured
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Return to the test SSIS project, which should have remained “paused” at the Execute
Catalog Package Task OnPreExecute breakpoint all this time. Click the Continue button as

shown in Figure 8-13.

ﬂ TProject1 (Debugging) - Microsoft Visual Studio
File Edit View Project Build Debug Team Format 555 Tools
: = A - - P Continue ~
* Process: [5468] DtsDebugHost.exe - Lifecycle Events = Thread: (0]

. Continue

Package.dtsx [Design] + X

w gu DataFlow @ Paremeters [F] EventHandlers “i= Package Bxplorer 3 P

A; Execute Catalog Package Task °

T
i

Figure 8-13. Continuing after hitting the breakpoint

The SSIS Package will continue executing and the ExecuteCatalogPackageTask
instance of Visual Studio should hit the breakpoint in the Execute method as shown in

Figure 8-14.
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Dim
Dim
Dim
Dim
Dim
Dim

= Public Overrides Function Execute(ByVal connections As Connections,

Byval variableDispenser As VariableDispenser,
ByVal componentEvents As IDTSComponentEvents,
Byval log As IDTSLogging,
ByVal transaction As Object) As DTSExecResult
catalogServer As New Server(Me.ServerName)
integrationServices As New IntegrationServices(catalogServer)
catalog As Catalog = integrationServices.Catalogs('e.PackageCatalog)
catalogFolder As CatalogFolder = catalog.Folders(le.PackageFolder)
catalogProject As ProjectInfo = catalogFolder.Projects(Me=.PackageProject)
catalogPackage As Microsoft.SqlServer.Management.IntegrationServices.Packag

© catalogPackage.Execute(False, Nothing)

Return DTSExecResult.Success
End Function

catalog
catalogFolder
catalogProject
catalogPackage

TwTwww
tteee

| End Class
Locals
Name Value
b @ catalogServer {[vmDemo\Dev]}
integrationServices {IntegrationServices (Server="VMDEMO\DEV")}

{Catalog[@Name="5SISDB']}
{CatalogFolder[@Name= Test']}

{Projectinfo[ @Name="SimpleSSISProject']}
{Packagelnfo[ @Name="SimpleSSISPackage.dtsx']}

Figure 8-14. Hitting the breakpoint in the attached Execute method

Figure 8-15 shows the Locals window which is a very powerful feature of Visual
Studio. You can use Locals to view the current values of variables visible to the current
operation’s scope. You can open the Locals window while paused at a breakpoint by
clicking Debug » Windows » Locals as shown in Figure 8-15.
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Debug | Team
Windows
Graphics
P Continue
Break All
B Stop Debugging
Detach All
Terminate All
Restart

Yl o

Attach to Process...
Other Debug Targets

Profiler

&> QuickWatch...

Format

Performance Profiler...
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‘? 9 Quick L
SSIS  Tools Test Analyze Window Help
* | @ Breakpoints
* @3 Exception Settings
F5 [® Output
Ctrl+Alt+Break [ Show Diagnostic Tools
Shift+F5 ¥, GPU Threads
(] Tasks
(3= Parallel Stacks
Chat ShiftcFo Parallel Watch
Alt+F2
) Watch
Ctrl+Alt+P & =
’
%] Locals
' | B Tmmediate
Shift+F9

Figure 8-15. Opening the Locals window

JavaScript Console

Where you go from here depends on the problem you are trying to solve and what

you learn along your troubleshooting journey.
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CHAPTER 9

Notes from Experience

While learning to build custom SSIS (SQL Server Integration Services) tasks, I
encountered elementary errors that I believe experienced .Net developers avoid.
When I searched for solutions, I found very little help. The reason? I believe the issues
I encountered are not typical for developers building solutions targeted at the Global
Assembly Cache (GAC). When one begins developing in the Controls space, one is
expected to just to know certain things about .Net development.

I did not know some of those things. What problems did I encounter, and what
practices did I learn that should be done? The following sections highlight some of my
findings.

Start Visual Studio as an Administrator

You'll want to be able to build system folders. To build those, you need to be running
Visual Studio as an administrator. When you open Visual Studio, right-click the Visual
Studio tile and then click the “Run as administrator” button at the bottom of the screen as
shown as Figure 9-1.

&

Visual Studin 2015

3 Pin to Start

=

M > :
Window o }3 Unpin from taskbar

Uninstall 5y
Window Run as a different user

= Run as administrator
Window FRecent

Open file location
- i Testl
Window ﬂ &

O € | W o

B
B
E
B
o

N

Figure 9-1. Run Visual Studio as administrator
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When you click “Run Visual Studio as administrator,” you will be prompted to
confirm you wish to run Visual Studio as shown in Figure 9-2.

User Account Control x

Do you want to allow this app to make
changes to your device?

devenv_80af265e-a92b-4324-ab32-
cd6fe27cebf2.exe

Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

Show more details

Yes No

Figure 9-2. Confirm you really want to run Visual Studio as administrator

Why?

This saves the additional step of copying the DLL assemblies from the bin\Debug
folder to the ...DTS\Tasks folder. You need the DLLs (dynamic-link libraries) in the Tasks
folder so SQL Server Data Tools (SSDT) can locate (and load) them for SSIS development.
You need the DLLs in the GAC so SSIS can utilize them at runtime.

Learn How to Recover

Backups are useless. Recoveries are priceless. Start with a recovery strategy. Ask yourself,
“Self, if something tragic happens, how will I get back to square one?” Answer that
question early. You'll be glad you did.

Building a Notes File

You can configure Post-Build events in Visual Studio Community Edition when building
Visual Basic applications. Building a Notes file helped make us familiar with the Tools,
though. I'm glad we took this approach. My Notes file holds commands to unregister and
register my DLLs in the GAC, along with key-generation commands for building public/
private key pairs using the strong-name utility. As of the end of this project, my Notes file
appears as shown in Listing 9-1.
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Listing 9-1. Contents of ExecuteCatalogPackageTaskNotes.txt

-- key generation

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
sn.exe" -k key.snk

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
sn.exe" -p key.snk public.out

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
sn.exe" -t public.out

-- target folder
E:\Program Files (x86)\Microsoft SQL Server\130\DTS\Tasks\

-- register

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -if "E:\Program Files (x86)\Microsoft SQL Server\130\DTS\Tasks\
ExecuteCatalogPackageTask.d11l"

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -if "E:\Program Files (x86)\Microsoft SQL Server\130\DTS\Tasks\
ExecuteCatalogPackageTaskUI.d11"

-- unregister

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -u ExecuteCatalogPackageTask

"C:\Program Files (x86)\Microsoft SDKs\Windows\v10.0A\bin\NETFX 4.6.1 Tools\
gacutil.exe" -u ExecuteCatalogPackageTaskUI

Cleaning the Solution

Cleaning the solution is the other step in my four-step recovery process outlined in the
following synopsis. When something goes wrong,

1. Unregister the assemblies from the GAC.
Clean the solution.

Correct the issue in the code and Build the solution.

Eal

Register the assemblies in the GAC.
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Open the Command Prompt as an Administrator as shown in Figure 9-3.

l Windows System ’
Windows
Command Prompt Administrativ...  Task Manager Control Panel

Control Panel -2 Pin to Start

Default Programs More ? -2 Pin to taskbar

Devices Run as a different user
File Explorer Run as administrator
Open file location
Run

Task Manager

This PC

Windows Administrative Tools

<]
£
Lo
)
=
=
N
G
v

Windows Defender

o 8 ;|

Figure 9-3. Opening the Command Prompt as Administrator

Copy the unregister commands from the ExecuteCatalogPackageTaskNotes.txt
text file and paste them into the Administrator Command Prompt window as shown in
Figure 9-4.
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B Administrator: Command Prompt = @i

~

C:\»"C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.@A\bin\NETFX 4.6.1 Tools\gacutil.exe" -u ExecuteCatalogPackageTas
k

Microsoft (R} .NET Glebal Assembly Cache Utility. Version 4.8.30319.9
Copyright (¢} Microsoft Corporation. All rights reserved.

Assembly: ExecutelatalogPackageTask, Version=1.8.9.@, Culture=neutral, PublicKeyToken=018Seadi8a6clveb, processorArchite
cture=HSIL

Uninstalled: ExecuteCatalogPackageTask, Version=1.8.9.9, Culturesneutral, PublicKeyToken=9185eadiBaGcl7eb, processorArch
itecture=MSIL

Number of assemblies uninstalled = 1

Number of failures = @

Civ»"Ci\Program Files (x86)\Microsoft SDKs\Windows\vi@.@A\bin\NETFX 4.6.1 Tools\gacutil.exe" -u ExecuteCatalogPackageTas
kUL

Microsoft (R) .NET Global Assembly Cache Utility. Version 4.8.38319.8
Copyright (¢) Microseft Corporation. All rights reserved.

1 kageTaskUI, Version=1.0.8.8, Culturesneutral, Publi v ace » processorarchi

tecture=MSIL
Uninstalled: ExecuteCatalogPackageTaskUI, Version=1.9.9.8, Culture=neutral, PublicKeyTokens=53faé@e763a67825, processorar
chitecture=MSIL

Mumber of assemblies uninstalled = 1

Number of failures = @

Cihrg,

Figure 9-4. Unregistering the assemblies from the GAC

Return to Visual Studio, click the Build drop-down menu, and click Clean Solution as
shown in Figure 9-5.

BUILD DEBUG TI
¥ Build Solution
Rebuild Solution

Clean Solution

Figure 9-5. Cleaning the solution

If all goes according to plan, you will see the following output as shown in Figure 9-6:

Qutput

Show output from:  Build - & | | = | #a

Clean started: Project: ExecuteCatalogPackageTaskUI, Configuration: Debug Any CPU ------
-- Clean started: Project: ExecuteCatalogPackageTask, Configuration: Debug Any CPU -=----
s========= (lean: 2 succeeded, @ failed, @ skipped ====s======

Figure 9-6. Solution cleaned

Code until you are ready for the next test.
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From the Build drop-down menu, click Build Solution as shown in Figure 9-7.

Visual Studio Expres
BUILD DEBUG TE
% Build Solution

Rebuild Solution
Clean Solution

Figure 9-7. Building the solution

If all goes well, you should see verbiage similar to that shown in Figure 9-8.

Output - 8
Show output from:  Build - =\

13===e== Build started: Project: ExecuteCatalogPackageTask, Configuration: Debug Any CPU ------

R Build started: Project: ExecuteCatalogPackageTaskUI, Configuration: Debug Any CPU ------

2> ExecuteCatalogPackageTaskUI -> E:\Program Files (x86)\Microsoft SQL Server\138\DTS\Tasks\ExecuteCatalogPackageTaskUI
1> ExecuteCatalogPackageTask -> E:\Program Files (x86)\Microsoft SQL Server\130\DTS\Tasks\ExecuteCatalogPackageTask.dll
---------- Build: 2 succeeded, @ failed, @ up-to-date, @ skipped ssssssssss

Figure 9-8. Build output

Next, as in Figure 9-9, copy the register commands from
ExecuteCatalogPackageTaskNotes.txt to the clipboard:

-- register
“C:\Program Files (x86)\Microsoft SOKs\Windows\v1®.@A\bin\METFX 4.6.1 Tools\gacutil.exe® -if "E:\Program Files (x86)"
"C:\Program Files (x86)\Microsoft SDKs\Windows\vle \NETFX 4.6.1 Tools\gacutil.exe" -if "E:\Program Files (x86)"

Figure 9-9. Copy the GACUtil register command

Paste the commands into the Administrator command prompt and if all goes as
expected, you should see two assemblies successfully registered as shown in Figure 9-10.
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B Administrator: Command Prompt

C:\»"C:\Program Files (x86)\Microsoft SDKs\Windows\v1@.@A\bin\NETFX
Microsoft SQL Server\13@\DT5\Tasks\ExecuteCatalogPackageTask.dll"
Microsoft (R} .NET Glcbal Assembly Cache Utility.
Copyright (¢} Microsoft Corporation. All rights reserved.

Assembly successfully added to the cache
Hicrosoft SQL Server\130\DTS\Tasks\ExecutelatalogPackageTaskUI.d11"

Microsoft (R} .NET Global Assembly Cache Utility.
Copyright (c¢) Microseft Corporation. All rights reserved.
Assembly successfully added to the cache

i\

Version 4.8.398319.9

C:\>"C:\Program Files (x86)\Microsoft SDKs\Windows\vi9.@A\bin\NETFX 4.6.1 Tools\gacutil.exe" -if “E:\Program Files (x86)

Version 4.8,38319.8

- ] ®

4.6.1 Tools\gacutil.exe” -if "E:\Program Files (x86)

Figure 9-10. Successfully registered

Change the Icon File’s Build

Action Property

This particular issue stumped me for ____ (I am embarrassed to say how long, but it was
foo long). You will want to change your icon file’s Build Action property to be Embedded
Resource. Only then will your task icon display the SSIS Toolbox.

By default, the file’s Build Action property will be Content. Change it to Embedded

Resource as shown in Figure 9-11.

Figure 9-11. Changing the icon file Build Action

ALCStrike.ico File Properties - m '@ - ¢ F I'@ | Y
oft |0y | & Search Solution Explorer (Ctrl+:)
El Advanced ifa] Solution 'ExecuteCatalogPackageTask’ (2 projects)
Content ~ | 4 [T ExecuteCatalogPackageTask
Copy to Output Director None ~ a M My Project
Custom Tool Compile | b =m References
Customn Tool Namespac|Content + [ ALCStrike.ico
B Misc Embedded Resource b +VB ExecuteCatalogPackageTask.vb
File Name AdditionalFiles +[B ExecuteCatalogPackageTaskNotes.txt
CodeAnalysisDictionary a3 key.snk

This is important. If you do not change the Build Action property of the icon file from
Content to Embedded Resource, the icon will not show up on your task.
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Demonstration Code

The source code for the version of the Execute Catalog Package Task we built is available
here from the DILM Suite web site, and it’s free. You can also access the code from this
book’s catalog page on the Apress web site (Wwww.apress.com/978-1-4842-2932-2).

Caution The Demo code is not production code!

I've placed several this-is-not-production-code warnings throughout the book
because, well, this is not production code. What would I do to make my example code into
production code? That’s a great question, and following is my take on answering it:

1. Error handling: Try-catch is completely missing from the
sample code. Also missing is validation logic.

2. Features: Executing an SSIS package in the catalog usually
involves more than just starting the package. Package
execution can be customized and parameterized in a number
of ways, including running in 32-bit, executing synchronously,
using different logging levels, and using references—just to
name a few.

3. Installer: In my opinion, Production-grade code should
include an installation process that wraps the code in either a
setup.exe or *.msi file. I usually add the installer project to the
code project(s) so that the installer is source-controlled with
the code project(s).

Kudos to Microsoft for providing developers with the ability to build custom SSIS
(SQL Server Integration Services) tasks in Visual Studio Community Edition! I hope you
have enjoyed reading this material as much as I enjoyed creating it.

As always, I welcome feedback, suggestions, and comments.
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GetView method, 53

Data Integration Lifecycle Management Global Assembly Cache (GAC), 12, 32, 65,
(DILM), 2 88,99
Delete method, 55
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ExecuteCatalogPackageTaskNotes. txt highlighting, 69
file retrieving, 69
add, 14
delete, 15-16
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project, 15 Recovery
solution, 14 building notes file, 100-101
ExecuteCatalogPackageTask project build solution, 104
directory clean solution, 101
Key.snk file, 18 build output, 104
navigate, 16 click, 103
paste, 17 open as administrator, 102
key.snk, 13 successfully registered, 105
public key unregister commands, 102-103
extraction, 19 Reference, 35
read, 19
select in command S
window, 20
store, 20 ServerName property, 39, 41, 62
strong name, 12 SQL Server Data Tools (SSDT), 33-34, 82,
Windows Server 2016, 12 87,100

SQL Server Management Studio (SSMS), 84

M T

Microsoft’s Visual Studio Team Services

(VSTS), 25 Task
build, 80
N building solution, 80
commands, 81
New method, 53-54 copy register commands, 80
Notes file, 100-101 open as administrator, 81
output, 80
O testing
Catalog All Executions report, 85
Object Browser, 42 control flow, 82
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edit, 83
SSMS, 84
success, 83
toolbox, 82
Task editor
binding
DTSTask attribute, 70-71
UlTypeName attribute, 71
coding
add, 47, 49
add form, 55-59
add references, 49
implement IDtsTaskUI
add generic constructor, 52
add TaskHost variable, 52
Delete method, 55
Error List, 51
GetView method, 53
Initialize method, 54
interface, 51
New method, 53-54
signing
registration command, 67
setting build path, 66
Ul project, 66

unregistration command, 67

Task functionality
ExecuteCatalogPackageTask
project, 72-73
Execute method, 72

import referenced assemblies, 73

initialize variables, 74
SSIS package, 74
TaskHost variable, 52
Troubleshoot
Execute method, 89
attach to process, 92
breakpoint properly
configured, 94
continuing after hit
breakpoint, 95
correct process, 93
edit SSIS breakpoint, 90
hit breakpoint, 91

INDEX

Locals window, 97
OnPreExecute event breakpoint, 91
set breakpoint, 89, 90

U

UlTypeName attribute, 71

Unregister commands
clean solution, 88, 89
from GAC, 88

Vv

Validate method, 44-45
Variables

definition, 38

internal, 37

private, 37-38

TaskHost, 52
Visual Studio

build menu, 33

keys, 16-17, 20

run as administrator, 99-100
Visual Studio Community, 33
Visual Studio IDE

administrator, 3

ExecuteCatalogPackageTask, 5

new project, 4

reference manager, 6-7, 9
Visual Studio Source Control

add solution, 28

annotating pending changes, 31

checkin, 30

community team project, 29

connect to community, 28

options, 25-26

source control plug-in, 27
Visual Studio Team Foundation Server, 27
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