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Preface

SQL Server Integration Services is a tool that facilitates data extraction, consolidation, and
loading options (ETL), SQL Server coding enhancements, data warehousing, and
customizations. With the help of the recipes in this book, you'll gain hands-on experience of
SSIS 2017 as well as the new 2016 features, design and development improvements
including SCD, tuning, and customizations. At the start, you'll learn to install and set up
SSIS as well other SQL Server resources to make optimal use of this business intelligence
tool. We'll begin by taking you through the new features in SSIS 2016/2017 and
implementing the necessary features to get a modern scalable ETL solution that fits the
modern data warehouse. Through the course of the book, you will learn how to design and
build SSIS data warehouses packages using SQL Server Data Tools. Additionally, you'll
learn how to develop SSIS packages designed to maintain a data warehouse using the data
flow and other control flow tasks. You'll also go through many recipes on cleansing data
and how to get the end result after applying different transformations. Some real-world
scenarios that you might face are also covered and how to handle various issues that you
might face when designing your packages. At the end of this book, you'll get to know all the
key concepts to perform data integration and transformation. You'll have explored on-
premises big data integration processes to create a classic data warehouse, and will know
how to extend the toolbox with custom tasks and transforms.

What this book covers

Chapter 1, SSIS Setup, contains recipes describing the step by step setup of SQL Server 2016
to get the features that are used in the book.

Chapter 2, What Is New in SSIS 2016, contains recipes that talk about the evolution of SSIS
over time and what's new in SSIS 2016. This chapter is a detailed overview of Integration
Services 2016, new features.

Chapter 3, Key Components of a Modern ETL Solution, explains how ETL has evolved over the
past few years and will explain what components are necessary to get a modern scalable
ETL solution that fits the modern data warehouse. This chapter will also describe what each
catalog view provides and will help you learn how you can use some of them to archive
SSIS execution statistics.

Chapter 4, Data Warehouse Loading Techniques, describes many patterns used when it comes
to data warehouse or ODS load. You will learn how to effectively load a data warehouse
and process a tabular model, maintain data partitions and modern data refresh rates.
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Chapter 5, Dealing with Data Quality, focuses on how SSIS can be leveraged to validate and
load data. You will learn how to identify invalid data, cleanse data and load valid data to
the data warehouse.

Chapter 6, SSIS Performance and Scalability, will talk about how to monitor SSIS package
execution. It will also provide solutions to scale out processes by using parallelism. You will
learn how to identify bottlenecks and how to resolve them using various techniques.

Chapter 7, Unleash the Power of SSIS Script Task and Component, covers how to use scripting
with SSIS. You will learn how script tasks and script components are very valuable in many
situations to overcome the limitations of stock toolbox tasks and transforms.

Chapter 8, SSIS and Advanced Analytics, talks about how SSIS can be used to prepare the
data you need for further analysis. Here, you will learn how you can make use of SQL
Server Analysis Services (SSAS) and R models in the SSIS data flow.

Chapter 9, On-Premises and Azure Big Data Integration, describes the Azure feature pack that
allows SSIS to integrate Azure data from blob storage and HDInsight clusters. You will
learn how to use Azure feature pack components to add flexibility to their SSIS solution
architecture and integrate on-premises Big Data can be manipulated via SSIS.

Chapter 10, Extending SSIS Tasks and Transformations, talks about extending and
customizing the toolbox using custom developed tasks and transforms and security
features. You will learn the pros and cons of creating custom tasks to extend the SSIS
toolbox and secure your deployment.

Chapter 11, Scale Out with SSIS 2017, talks about scaling out SSIS package executions on
multiple servers. You will learn how SSIS 2017 can scale out to multiple workers to enhance
execution scalability.

What you need for this book

This book was written using SQL Server 2016 and all the examples and functions should
work with it. Other tools you may need are Visual Studio 2015, SQL Data Tools 16 or higher
and SQL Server Management Studio 17 or later.

In addition to that, you will need Hortonworks Sandbox Docker for Windows Azure
account and Microsoft Azure.

The last chapter of this book has been written using SQL Server 2017.

[2]
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Who this book is for

This book is ideal for software engineers, DW/ETL architects, and ETL developers who
need to create a new, or enhance an existing, ETL implementation with SQL Server 2017
Integration Services. This book would also be good for individuals who develop ETL
solutions that use SSIS and are keen to learn the new features and capabilities in SSIS 2017.

Sections

In this book, you will find several headings that appear frequently (Getting ready, How to
do it, How it works, There's more, and See also). To give clear instructions on how to
complete a recipe, we use these sections as follows:

Getting ready

This section tells you what to expect in the recipe, and describes how to set up any software
or any preliminary settings required for the recipe.

How to do it...

This section contains the steps required to follow the recipe.

How it works...

This section usually consists of a detailed explanation of what happened in the previous
section.

There's more...

This section consists of additional information about the recipe in order to make the reader
more knowledgeable about the recipe.

See also

This section provides helpful links to other useful information for the recipe.

[3]
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Conventions

In this book, you will find a number of text styles that distinguish between different kinds
of information. Here are some examples of these styles and an explanation of their meaning.
Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLs, user input, and Twitter handles are shown as follows: "The last
characters CI and AS are for case insensitive and accent sensitive, respectively." A block of
code is set as follows:

USE DQS_STAGING_DATA;
SELECT CustomerKey, FullName, StreetAddress, City, StateProvince,
CountryRegion, EmailAddress, BirthDate, Occupation;

New terms and important words are shown in bold. Words that you see on the screen, for
example, in menus or dialog boxes, appear in the text like this: "Click on the Sign in visible
at the right (top) to log into Visual Studio Dev Essentials."

Warnings or important notes appear in a box like this.

Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book-what you liked or disliked. Reader feedback is important for us as it helps us develop
titles that you will really get the most out of. To send us general feedback, simply e-mail
feedback@packtpub.com, and mention the book's title in the subject of your message. If
there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide at www.packtpub.com/authors .

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you
to get the most from your purchase.

[4]
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Downloading the example code

You can download the example code files for this book from your account at http://www.p
acktpub.com. If you purchased this book elsewhere, you can visit http://www.packtpub.c
om/supportand register to have the files e-mailed directly to you. You can download the
code files by following these steps:

Log in or register to our website using your e-mail address and password.
Hover the mouse pointer on the SUPPORT tab at the top.

Click on Code Downloads & Errata.

Enter the name of the book in the Search box.

Select the book for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this book from.
Click on Code Download.

NN =

You can also download the code files by clicking on the Code Files button on the book's
webpage at the Packt Publishing website. This page can be accessed by entering the book's
name in the Search box. Please note that you need to be logged in to your Packt account.
Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR / 7-Zip for Windows
e Zipeg /iZip / UnRarX for Mac
e 7-Zip / PeaZip for Linux

The code bundle for the book is also hosted on GitHub at https://github.com/PacktPubl
ishing/SQL-Server-2017-Integration-Services-Cookbook. We also have other code
bundles from our rich catalog of books and videos available at https://github.com/Packt
Publishing/. Check them out!

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/diagrams used
in this book. The color images will help you better understand the changes in the output.
You can download this file from https://www.packtpub.com/sites/default/files/down
loads/SQLServer20l17IntegrationServicesCookbook_ColorImages.pdf.

[5]
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Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books-maybe a mistake in the text or the code-
we would be grateful if you could report this to us. By doing so, you can save other readers
from frustration and help us improve subsequent versions of this book. If you find any
errata, please report them by visiting http://www.packtpub.com/submit-errata, selecting
your book, clicking on the Errata Submission Form link, and entering the details of your
errata. Once your errata are verified, your submission will be accepted and the errata will
be uploaded to our website or added to any list of existing errata under the Errata section of
that title. To view the previously submitted errata, go to https://www.packtpub.com/book
s/content/supportand enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all media. At
Packt, we take the protection of our copyright and licenses very seriously. If you come
across any illegal copies of our works in any form on the Internet, please provide us with
the location address or website name immediately so that we can pursue a remedy. Please
contact us at copyright@packtpub.com with a link to the suspected pirated material. We
appreciate your help in protecting our authors and our ability to bring you valuable
content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.

[6]
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In this chapter, we will cover the following recipes:

SQL Server 2016 download

Installing JRE for PolyBase

Installing SQL Server 2016

SQL Server Management Studio installation
SQL Server Data Tools installation

Test SQL Server connectivity

Introduction

This chapter will cover the basics of how to install SQL Server 2016 to properly go through
the examples in this book. The version of SQL Server used through out this book is the
Developer edition of SQL Server 2016. It's available for free as long as you subscribe to
Visual Studio Dev Essentials.

SQL Server 2016 download

Following are the steps to download and install SQL Server 2016.

Getting ready

You need to have access to the internet for this recipe.
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How to do it...

1. Open your browser and paste this link: https://www.visualstudio.com/dev-es
sentials/. The following page appears in your browser:

Everything you need all in one place

All the toals you need

[8]
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2. Click on Sign in visible at the right (top) to log in Visual Studio Dev Essentials. If
you don't have an existing subscription, you can create one by clicking on the
Join or access now button in the middle of the page, as shown in the following
screenshot:

Sigr in
ot MLk,
i

e W

[ e it

[9]
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3. You are directed to the My Information page. Click on My Benefits at the top of
the page to access the download section as shown in the following screenshot:
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4. Click on the Download link in the Microsoft SQL Server Developer Edition tile
as highlighted in the following screenshot:

[11]
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5. This will redirect you to the SQL Server 2016 Developer Edition page. Click on
the green arrow to start downloading the ISO file as shown in the following
screenshot:

0 ot gy -y e s v Microsolt

[12]
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6. Due to its pretty large size, the file may take some time to download. The
following screenshot is shows 44% done and 10 seconds left to download. This is
due to the fact that the file is being downloaded on an Azure VM. It might take
longer for you to download it. Depending on your browser, you should see the
file downloading as in the following screenshot:

7. Don't mount the ISO file for now. We have to install an external component
described in the next section before we proceed with the installation of SQL
Server.

Installing JRE for PolyBase

Java Runtime Engine (JRE) is required for PolyBase installations. SQL Server PolyBase is
the technology that allows data integration from other sources other than SQL Server tables.
PolyBase is used to access data stored in Hadoop File System (HFS) or Windows Azure
Storage Blob (WASB).

As you will see later in this book, SSIS can now interact with these types of storage natively
but having PolyBase handy can save us valuable time in our ETL.

Getting ready

For this recipe you will need to have access to the internet and have administrative rights
on your PC to install JRE.

[13]
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How to do it...

1. To download JRE, follow this link:

http://www.oracle.com/technetwork/java/javase/downloads/index.html.
You will see the screen shown in the following screenshot:
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This directs you to the Java SE Download at Oracle.

[14]




SSIS Setup

2.

Click the download link in the JRE section as shown in the following screenshot:

Web Tier
Java Card
Java TV
New 10 Java
Commumnity

Java Magazine

JRE 8u101 Checksum
JRE Bu102 Checksum

Java SE Runtime Environment 8u101
You must accept the Oracle Binary Code License Agreement for Java SE to download this

O Accept License Agreement ® Decline License Agresment

Produet / File Description File Size Download
Linux x86 S4.TOMB  jre-8ul01-linux-1586.rpm
Linux xB6 TOSBMB  jre-Bu1D1-linux-586 tar gz
Linux x54 52B68MB  jre-Bul01-linux-xBd rpm
Linux x84 6840MB  jre-Bul0i-linux-xG4 tar.gz
Mac OS X 5590 MB  jre-8u101-macosx-x64 tar gz
Mac OS5 X B432MB_ jre-Bu101-macosx-x64 dmg
Solans SPARC 64-bit 52MB  jre-Bui01.solanis-sparcvi lar gz
Solans x6d 4985MB  jre-BulD1.solans.xBd tar gz
Windows x86 Online 071MB  jre-8ul01-windows-i586-ifw exe
Windaws xBE Offine 52B3IMB  jre-Bu101-windows-1586 exe
Windows xB6 5942MB  jre-Bul01-windows-i588 tar gz
Windows x64 Offine 5917MB  jre-8ul01-windows-xB4 exe
Windows x54 B27TMB  jre-Bu101-windows-x64 tar g2

Java SE Runtime Environment 8u102
You must accept the Oracle Binary Code License Agreement for Java SE to download this

(@) Decline License Agreement

Product | STH Download
Linux x86 5486MB  jre-Bul02-linux-i586 rpm
Linux x86 TOG5MB  jre-Bul102-linux-i586 tar gz
Linux x64 5274MB_ jre-Bul02-hinux-xG4 rpm
Linux x54 BB56MB  jre-Bul02-hinux-x54 tar gz
Mac OS X 6431 MB  jre-B8ul02-macosx-xB4.dmg
Mac OS5 X S6MB  jre-Bul102-macosx-x64 tar gz
Solanis SPARC 64-bil 5199MB  jre-Bu102-solans-sparcvd lar gz
Solans x64 4971MB  jre-Bu102-solans-x64 tar gz
Windows x86 Online 071MB  jre-Bul02.-windows-i586-iftw exe
Windows x86 Offline 5340MB  jre-8u102-windows-i586 exe
Windows xB6 59.42MB  jre-Bu102-windows-1586 lar g2
Windaws x64 Offine 6019 MB  jre-Bul02.windows.xfd exe
Windows x64 6277MB  jre-Bul02-windows-x64 tar gz

Java Resources

& Java APls

& Technical Aticles

# Demos and Videos
& Forums

& Java Magazine

# Java net

# Developer Training
# Tutorials

& Javacom
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3. You must accept the license agreement to be able to select a file to download.

Select Accept License Agreement as indicated in the following screenshot:

= Java 5 Runtime Enviren >

« (&) ceacie.com
Jrea SE Suppon Dio you weant 10 run Java™ programs, o do you want 10 develop Java programs? i you want io un # Java ME
g — Java programs, but not develop them, downioad the Java Runtme Environment, or JRE™. & Jma Carg
Java Embedded ¥ you want 10 develep apphcatons for Java, downlad the Java Developeent Kt or JOR™. The JOK & NetBears IDE
Jxa D8 includes the JRE, 50 you 60 ot have 1o downioad Both separately & Jawa Mession Control
Vo Ty JRE 84101 Che
i :d JRE 84102 Checkium Java Resources
Java Car
T Java SE Rn.m&m Emrhommnt 8u101 1 Jonifn
2 Yo Java & Technical Adicles
sorw 10 2 ot =
& Demos and \ideos

Community Accept License Agresmant T
an Lagarns I'Fil Description Size * Beom

Linux x85 5479 MB # Java Magazee

Linux xB8 Ta 8 me # Juva vt

Linux whd 288 M8 P,y

Linux x84 5545 MB & Daeveloe Triiog

Mac 05 X 5656 MB. &1

Mac 05 X 6432 M8 S

Solau! svanc« tit 52 MB # Jaocom

45 85 MB

W\MM MO’N’! 0TI M8

Windows. i Cffire 5261 MB

Windows i 5042 MB

Windows. x4 Cflne 5017 MB

Windows x4 BTTMB

Java SE Runtime Environment 8u102
Ywmulwuouebslmmmhwbdm SE 1o dewnlead this
Thank you for sceapsing e Orcle “'1.. License Agresment for Java SE: you may
Product / File Description

Linux xB6 e

Linua <06 065 MB

Linux x84 5274 MB

Linux wh4 68 55 MB

e 05 X 6431 MB

Maz 05 X 55 MB

Solars SPARC 64.bt 5188 MB

Solans 4071 MB

Windows 138 Online: 071 MB re-

Windows 8 Cefine BI4SME

I Windows x4 Offiee B019MB  pe-Buit00 windows. 564 sxe I

N

[

4. Since SQL Server 2016 only exists in a 64-bit version, download the 64-bit JRE.

The version of Java SE runtime environment might be different from the one

show in the screenshot, which is the one available at the time this book was

written:.

Java SE Runtime Environment 8u102
You must accept the Oracle Binary Cndl l.lunu Agreement for Java SE to download this

Thank you for accepting the Oracle Bl

now do
Product / File Description File Size
Linux x86 54 B6 MB
Linux x86 70,65 MB
Linux xfi4 5274 MB
Linux x64 68 56 MB
Mac OS X 64 31 MB
Mac OS X 56 MB
Solaris SPARC 64-bit 51.99 MB
Solaris x64 4971 MB
Windows x86 Online 0.71 MB
Windows xB6 Offine 5349 MB
Windows xB6 5942 MB
Windows x84 Offine 60.18 MB

Lioonu Aumn\tm for Java SE; you may

Download
hnux-i586 rpm
ar gz
wix-x84 rpm
wix-u64 lar gz

macosx-xf4 dmg

hnux-i1586 12

jre-But acosx-xB4 tar.gz
jre-8ut plans-sparcv® lar gz
jre-8ut nlaris-x64 tar gz

W5-1586-iftw exe

jre-8u102
jre-But

yre-Bu102-wind
jre-8u102-windo

ndo
wind:

w5586 exe

V- tar.gz

ws-xG4 exe

jre-Bu102-windows-x64.exe finished downloading.

Run Open folder

View downloads

X
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5. Once downloaded, launch the installer. Click on Run as shown in Edge browser.
Otherwise, go to your Downloads folder and double-click on the file you just
downloaded (jre-8U102-windows-x64.exe in our case); you will see the
following window:

Java Setup - Welcome - *

Welcome to Java

Java provides access to a world of amazing content. From business
solutions to helpful utilities and entertainment, Java makes your Internet
experience come to life.

Mote: No personal information is gathered as part of our install process.
Click here for more information on what we do collect.

Click Install to accept the license agreement and install Java now.

[ ] Change destination folder Cancel Install =

[17]
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6. The Oracle JRE installation starts. Click on Install. The following screen appears.
It indicates the progress of the JRE installation.

Java Setup - Progress —

Status: Installing Java

3 Billion

Devices Run Java

= lEl'UEl" #1 Development Platform m

7. Once the installation is completed, click on Close to quit the installer:

[18]
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Java Setup - Complete - *

v/ You have successfully installed Java

You will be prompted when Java updates are available. Always install
updates to get the latest performance and security improvements.

More about update settings

You are now ready to proceed to install SQL Server 2016. We'll do that in the next section.
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How it works...

Microsoft integrated PolyBase in SQL Server 2016 to connect almost natively to the Hadoop
and NoSQL platforms. Here are the technologies it allows us to connect to:

e HDFS (Hortonworks and Cloudera)
e Azure Blob Storage

Since Hadoop is using Java technology, JRE is used to interact with its functionalities.

Installing SQL Server 2016

This section will go through the installation of SQL Server engine, which will host the
database objects used throughout this book.

These are the features available for SQL Server setup:

e Database engine: It is the core of SQL Server. It manages the various database
objects such as tables, views, stored procedures, and so on.

¢ Analysis services: It allows us to create a data semantic layer that eases data
consumption by users.

¢ Reporting services (native): It allow us to create various reports, paginated,
mobile, and KPI's for data consumption.

e Integration services: It is the purpose of this book, SQL Server data movement
service.

e Management tools: We'll talk about these in the next section.
e SQL Server Data Tools: We'll talk about these in the next section.

Getting ready

This recipe assumes that you have downloaded SQL Server 2016 Developer Edition and
you have installed Oracle JRE.

[20]
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How to do it...

1. The first step is to open the ISO file that you downloaded from the Microsoft
Visual Studio Dev Essentials website as described in the SQL Server 2016 download
recipe. If you're using Windows 7, you'll need to extract the ISO file into a folder.
Third-party file compression utilities such as WinRAR, WinZip, or 7-Zip (and
there are many more) can handle ISO file decompression. The setup files will be
uncompressed in the folder of your choice. In other versions of Windows such as
Windows 8.1, Windows 10, or Windows Server 2012 and beyond, simply double-
click on the ISO file that you have downloaded previously and a new drive will
appear in Windows Explorer.

2. Double-click on the file named Setup.exe to start the SQL Server installation
utility. The features we're going to install are as follows:

e New SQL Server stand-alone installation or adding features to an
existing installation: This will install a local instance (service) of SQL
Server on your PC

* SQL Server Management Tools: The tools used to create, query, and
manage SQL Server objects

e Install SQL Server Data Tools: This contains Visual Studio templates

to develop and deploy SQL Server databases, integration services
packages, analysis service cubes, and reporting services

[21]
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3. From the installation utility, select the New SQL Server stand-alone

installation... option as shown in the following screenshot. A new SQL Server

setup window opens.

ﬁ SQL Server Installation Center

Planning
Installation
Maintenance
Tools
Resocurces

Advanced

Options

Microsoft” SOL Server 2016

- O

X

&

Mew SOL Server stand-alone installation or add features to an existing installation

Launch a wizard to install SQL Server 2016 in a non-clustered environment or to add
features to an existing SQL Server 2016 instance.

Install SQL Server Management Tools

Launch a download page that provides a link to install SOL Server Management
Studio, SCL Server command-line utilities (SQLCMD and BCP), SQL Server PowerShell
provider, S0L Server Profiler and Database Tuning Advisor, An internet connection is
required to install these tools,

Install SCL Server Data Tools

Launch a download page that provides a link to install 5QL Server Data Tools (550T).
S5DT provides Visual Studio integration including project system support for Azure
S0OL Database, the 5QL Server Database Engine, Reporting Services, Analysis Services
and Integration Services. An internet connection is required to install S50T.

& # 5

Mew 5QL Server failover cluster installation

Launch a wizard to install a single-node SOL Server 2016 failover cluster.

Add node to a SQL Server failover cluster

Launch a wizard to add a node to an existing SCL Server 2016 failover cluster.

Upgrade from a previous version of SOL Server

Launch a wizard to upgrade a previous version of SQL Server to SQL Server 2016,

Mew R Server (Standalone) installation

Launch a wizard to install R. Server (Standalone) on a Windows machine, This is
typically used by data scientists as a standalone analysis server or as a SOL Server R
Services client.
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4. The Product Key page allows us to specify an edition to install. Since we're going
to use the free Developer Edition, click Next to go to the next page, as shown in
the following screenshot:

5 SOL Server 2016 Setup — O X

Product Key

Specify the edition of SOL Server 2016 to install.

Product Key Validate this instance of SOL Server 2016 by entering the 25-character key from the Microsoft certificate
T of authenticity or product packaging. You can also specify a free edition of SQL Server: Developer,
Evaluation, or Express. Evaluation has the largest set of S5QL Server features, as documented in SQL Server
Global Rules Books Online, and is activated with a 180-day expiration. Developer edition does not have an expiration,
Microsoft Update has the same set of features found in Evaluation, but is licensed for non-production database application
development only. To upgrade from one installed edition to another, run the Edition Upgrade Wizard.

Product Updates

Install Setup Files

Install Rul (®) Specify a free edition:

nstall Rules

Feature Selection Developer v

Feature Rules () Enter the product key:

Feature Configuration Rules

Ready to Install
Installation Progress

Complete

< Back Cancel
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5. Accept the license terms and click Next to go to the next page, as shown in the
following screenshot:

™ SOL Server 2016 Setup

License Terms

Product Key
License Terms
Global Rules
Microsoft Update
Product Updates
Install Setup Files
Install Rules

Feature Selection
Feature Rules
Feature Configuration Rules
Ready to Install
Installation Progress

Complete

To install SQL Server 2016, you must accept the Microsoft Software License Terms.

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER 2016 DEVELOPER

These license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them. They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any
Microsoft

* updates,

+ supplements,

» Internet-based services, and

s sunnnrt servires -
L 9
Copy  Print

[ 1 accept the license terms.

SQL Server 2016 transmits information about your installation experience, as well as other usage and
performance data, to Microsoft to help improve the product. To learn more about SQL Server 2016 data
processing and privacy controls, please see the Privacy Statement.

< Back Next > Cancel
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6. In this step, the SQL Server setup will check for product updates and will
integrate itself into Windows update checks that are done regularly on your
machine. This step is not mandatory but it's better to use the latest code. Check
Use Microsoft Update... and click Next, as shown in the following screenshot:

™ SOL Server 2016 Setup - O X

Microsoft Update

Use Microsoft Update to check for important updates

Product Key Microsoft Update offers security and other important updates for Windows and other Microsoft
License Terms software, including SQL Server 2016. Updates are delivered using Automatic Updates, or you can visit
Global Rules the Microsoft Update website.
Microsoft Update 4 Use Microsoft Update to check for updates (recommended)
Product Updates
_ Micr FA
Install Setup Files
Install Rules Micr Priv m
Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

< Back Next > Cancel
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7. Some updates might be found during setup. You can get more information on
these updates by clicking the link in the More Information column. Click Next to
install the updates, as shown in the following screenshot:

™ SQL Server 2016 Setup - a K

Product Updates

Always install the latest updates to enhance your SQL Server security and performance.

Product
roduct Key [ Include SQL Server product updates
License Terms
. More
Global Rul
M? : : :s - Name Size (MB) Information
Crosof ate " .
! P Critical Update for SQL Server 2016 MSVCRT Prerequisites KB3164398 | 37 KB 3164398

Product Updates |
Install Setup Files
Install Rules

1 updates (37 MB) found online.
Feature Selection

Th M ill i 1l h lick Next.
Feature Rules e Setup updates (37 MB) will be installed when you click Next
Feature Configuration Rules
Ready to Install
Installation Progress
Complete

R rpov ment onlin

Learn more about SOL Server product updates

< Back Next > Cancel
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8. This step simply checks to make sure that the latest version of SQL Server is
installed. Click Next once the setup files are installed, as shown in the following
screenshot:

™ SQL Server 2016 Setup - a

Install Setup Files

If an update for SQL Server Setup is found and specified to be included, the update will be installed.

R —

License Terms

Global Rules Task Status
Microsoft Update Scan for product updates Completed
Product Updates Download Setup files Completed
Install Setup Files Extract Setup files In Progress
Install Rules Install Setup files Not started
Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

< Back Next > Cancel
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9. SQL Server setup will check several rules to ensure that the computer where we
want to install it is setup properly. You might get a warning due to Windows
firewall rules. This tells you that the port (1433 by default) is not open and SQL
Server won't be available from outside your PC. Don't worry about it. Since we'll
be using SQL Server from our PC only, we do not need to open any ports for
now. Click Next to advance to the feature selection page, as shown in the
following screenshot:

T SQL Server 2016 Setup

Install Rules

Setup rules identify potential problems that might occur while running Setup. Failures must be corrected before Setup

can continue.

Install Rules

Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

Operation completed. Passed: 4. Failed 0. Waming 1. Skipped 0.

Hide detailg << Re-run

Vi il

Rule Status
@ Fusion Active Template Library (ATL) Passed
(@ | Consistency validation for SQL Server registry keys Passed
@ Computer domain controller Pazced
(@ | Microsoft .NET Application Security Passed
I\ | Windows Firewall Warning

< Back Next > Cancel
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10. Select all features checked in the preceding screenshot and click Next, as shown

in the following screenshot:

 SCA Server 2016 Senp )
Feature Selection
Seect the Developer features 19 install
Install Fues Feanires: Feanire description:
: [ e of a S0 Server 0L Server i S0L Server
Feature Fides A Dutabase Engine Senvices ¥
Instamce Configuration gmm&ﬁcm
. R Serices (i Database)
S ] Full Tt amd Semmantic Extractices fon Search
S Coifigmein A Duta Counlity Sanvices:
Datsbese Engine Confiqurt Doy . -
Anahysis Services Configuestion 5 Anabysis Services |
Reporting Sensces Configuration wERF«uMm-Nm' P =
td Features p
Cobpmesn e ] R Servs Sancicnt) Airesdy tated
Reacy o lnstal ] Reperting Services - SharePoint Wandows PowerShel 3.0 or ighes
Initallation Progress ] Beperting Services Addin for SharcPoint Produrts Micresch Visual Studic 2010 Redutributables
Complese [ Dt Chty Chert Dancle SE I Runbime Emvronment Verson 7 Updale $1 or higher [54-58)
] Clhent Tochs Comnectivity Microscht NET Framewod 45
[ integraticn Services To ke installed from medex:
[ Crient Toaks Baciowards Companibiiny Micreseh Visual Studbe 2010 Shel
[ Client Tecks DK Whcrescht Vsl Co o 2015 Redhstributable
[ Decumentation Compoments Disk Space Regaremenss
[ Cistrbuted Rephay Centrelier ;
[ Dustributed Replay Chent Derve C: 4257 MB requined, #3282 M8 avalable
(156 Chent Connectivity SOK
A Master Data Senvices
Feduitributable Features
Selectdl | Unselect Al
star ¢ 501 Served'
CProggam Fles bt A5 Servert
[xBE | C\Proge QL Server',
et > Cancel
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11. Instance configuration allows to specify a name for the SQL Server service. This is
done by selecting the Named instance radio button. Since we'll only use one SQL
Server instance, leave Default instance selected and click Next, as shown in the
following screenshot:

T SQL Server 2016 Setup - a ®

Instance Configuration

Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of the installation path.

Install Rules {®) Default instance

Feature Selection O Named instance: MSSQLSERVER
Feature Rules

Instance Configuration

PolyBase Configuration Instance ID: MSSQLSERVER

Server Configuration

Database Engine Configuration

Analysis Services Configuration SQL Server directory: C\Program Files\Microsoft SQL Server\MSSQL13.MSSQLSERVER
Reporting Services Configuration Analysis Services directory:  C:\Program Files\Microsoft SQL Server\MSAS13.MSSQLSERVER
Feature Configuration Rules Reporting Services directory: C:\Program Files\Microsoft SQL Server\MSRS13.MSSQLSERVER
Ready to Install
Installation Progress Installed instances:
Complete Instance Name Instance ID Features Edition Version
< Back Next > Cancel
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12. This page allows SQL Server to be part of a PolyBase scale out group. Since we're
only setting up SQL Server PolyBase to be used by one instance, leave the default
Use this SQL Server as standalone PolyBase-enabled instance and click Next, as
shown in the following screenshot:

T SOL Server 2016 Setup - ] x

PolyBase Configuration

Specify PolyBase scale-out option and port range.

Install Rules ® Use this SQL Server as standalone PolyBase-enabled instance.

Feature Selection Choose this option to use this SQL Server instance as a standalone Head node.

Feature Rules
Instance Configuration O Use this SQL Server as a part of PolyBase scale-out group.
PolyBase Configuration Choose this option to use this SQL Server instance as a Head or Compute node in a PolyBase Scale-
out group. Selecting this option will open Firewall on this machine to allow incoming connections

. i . to SQL Server Databace Engine, SQL Server PolyBase services and SQL Browser. Selecting this
Database Engine Configuration option will also enable MSDTC firewall connections and modify MSDTC registry settings.

Analysis Services Configuration

Server Configuration

_ i ) Specify a port range for PolyBase services:
Reporting Services Configuration

Feature Configuration Rules 16430-16460

Ready to Install
Installation Progress

Complete

< Back Next > Cancel
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13. Now for server configuration. This step allows us to specify distinct or specific
service accounts. Since we're installing SQL Server on a single development
machine, we'll use the default accounts, as shown in the following screenshot:

% SQL Server 2016 Setup - n
Server Configuration
ify the service accounts and collation configuration.
g
Install Rules Service Accountd | Collation
Feature Selection
AR e Database Engine: \
Instance Configuration SQOL_Latin1_General_CP1_CI_AS | Customize...
PolyBase Configuration Latin1-General, case-insensitive, accent-sensitive, kanatype-insensitive, width-
Server Configuration insensitive for Unicode Data, SQL Server Sort Order 52 on Code Page 1252 for
Database Engine Configuration Lo
Analysis Services Configuration Analysis Services:
Reporting Services C ti - )
Festure Configusation Rules |Lat|n'i_GcncrnI_CI_AS Customize...
Ready to Install Latin1-General, case-insensitive, accent itive, kanatype-i itive, width-
Installation Progress EECIE
Complete Waming: The Database Engine and Analysis Services collations are not the same.
< Back Mext > Cancel

14. Click on the Collation tab as highlighted on the preceding screenshot. The

default collation used by SQL server is SQL Latinl_General CP1_CI_AS. This

is a legacy collation. The choice of the collation is important for character string
columns. The latest (fewer bugs) collation is Latinl_General_100. The last
characters CI and AS are for case-insensitive and accent-sensitive, respectively.
15. We'll change the collation defaults. Click Customize... at the end of SQL
Latinl_General_CP1_CI_AI, as shown in the following screenshot:
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Customize the SQL Server 2016 Database Engine Collation

Select the collation you would like to use:

(® Windows collation designator and sort order

Collation designator: Latin1_General_100 hd
[] Binary [] Binary-code point
[] Case-sensitive [] Kana-sensitive
[[] Accent-sensitive [[] Width-sensitive
[[] Supplementary characters
(O SQL collation, used for backwards compatibility
sl

SQL_Hungarian_CP1250_CI_AS
SQL_Hungarian_CP1250_CS_AS
SQL_lcelandic_Pref_CP1_C

SQOL_Latin1_General_CP1_CI_Al
i G ——

Collation description:

Latin1-General, case-insensitive, accent-sensitive, kanatype-insensitive, width-insensitive for Unicode Data, SQL Server Sort
Order 52 on Code Page 1252 for non-Unicode Data

16. As stated previously, we'll use the Windows collation designator
Latinil_General_100. Uncheck Accent-sensitive. This allows SQL Server to
sort character columns without using accentuated characters. For example,
suppose that our application has a FirstName column and we have the
following first names:

e Joel

e Joél

17. If we query SQL Server filtering on FirstName = 'Joel' with the Accent-
sensitive collation option, we end up retrieving the value Joel only. If we do not
select the Accent-sensitive collation option, we will get both values.
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18. Click OK when done to return to the previous screen. We'll do the same for
analysis services; click Customize... to customize analysis service collation, as

shown in the following screenshot:

Customize the SQL Server 2016 Analysis Services Collation

Select the collation you would like to use:

(® Windows collation designator and sort order
A

Collation designator: Latin1_General_100

[ Binary
[] Case-sensitive

[] Accent-sensitive

[[] Binary-code point
[[] Kana-sensitive

[] Width-sensitive

Cancel
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19. Again, choose Latinl_General_100 in Collation designator and uncheck the
Accent-sensitive checkbox. Click OK to return to the previous screen. Click on
Next, as shown in the following screenshot:

™ SQL Server 2016 Setup - a K

Server Configuration

Specify the service accounts and collation configuration.

Install Rules Service Accounts  Collation

Feature Selection

PR i Database Engine: A
Instance Configuration Latin1_General _100_CI_Al Customize...
PolyBase Configuration Latin1-General-100, case-insensitive, accent-insensitive, kanatype-insensitive,

Server Configuration width-insensitive

Database Engine Configuration i
Analysis Services:
Analysis Services Configuration

Reporting Services Configuration Latin1_General_100_CI_Al ] I Customize... I
Feature Configuration Rules Latin1-General-100, case-insensitive, accent-insensitive, kanatype-insensitive,
Ready to Install width-insensitive

Installation Progress

Complete

< Back Next > Cancel
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20.

This will direct you to the following screen. For the database engine
configuration, we'll use Mixed Mode to allow us to use SQL Server logins and
Windows logins. The default authentication is Windows authentication mode,
which is more secure than SQL Server authentication because it uses the Kerberos
security protocol, password, and account lockout policies, and password
expiration. Make sure you use strong passwords for SQL Server logins. By
default, password policy, password expiration, and user must change password
at next login are turned on also for SQL Server login. You should not disable the
password policy and the password expiration. Select the Mixed Mode radio box
and enter a password for the SA account. Click on Add Current User as shown in
the screenshot to add your Windows account as an administrator of the instance.
You'll have all rights on it. Click Next, which will direct you to the Analysis
Services Configuration window, as shown in the following screenshot:

Install Rules

% SQL Server 2016 Setup - n X

Database Engine Configuration

Specify Database Engine authentication security mode, administrators, data directories and TempDB settings.

Feature Selection

Feature Rules

Server Configuration Data Directories TempDB FILESTREAM

Specify the authentication mode and administrators for the Database Engine.

Instance Configuration Authentication Mode
PolyBase Configuration O Windows authentication mode
Server Configuration _ o ) o
(® Mixed Mode (SQL Server authentication and Windows authentication)
Datak Engine Config ion
Analysis Services Configuration Specify the password for the SQL Server system administrator (sa) account.

Reporting Services Configuration

Feature Configuration Rules

Ready to Install
Installation Progress Specify ﬁL Server administrators
Complete [ SSISCOOKBOOK\Christian (Christian) | [SQL Server administrators

Enter password: | ssssssssee |

Confirm password: I"""”"' |

have unrestricted access
to the Database Engine.

Add Current User Add... Remove

< Back Mext > Cancel
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21. For analysis services configuration, the Server Mode we'll use is Tabular Mode
and again click on Add Current User as shown in the following screenshot to add

your Windows account as an administrator of the service. Click Next.

W S Server 2016 Setup

Install Rules

Feature Selection

Feature Rules

Instance Configuration

PolyBase Configuration

Server Configuration

Database Engine Configuration
Analysis Services Configuration
Reporting Services Configuration
Feature Configuration Rules
Ready to Install

Installation Progress

Complete

Analysis Services Configuration

Specify Analysis Services server modes, administrators, and data directories.

Server Configuration Data Directories

Server Mode:

Multidimensional and Data Mining Mode
(®) Tabular Mede

(_)Eowerl?'r\fot Mode

Specify which users have admini:

€ perr

[ SSISCOOKBOOK\Christian (Christian)

Add Current User Add...

Remove

for Analysis Services,

Analysis Services
administrators have
unrestricted access to
Analysis Services.

< Back Mext > Cancel
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22. For the Reporting services configuration, leave the default values and click Next,
as shown in the following screenshot:

™ SOL Server 2016 Setup - O X

Reporting Services Configuration
Specify the Reporting Services configuration mode.

Install Rules Reporting Services Native Mode

Feature Selection (®) Install and configure.

Feature Rules Installs and configures the report server in native mode. The report server is operational after
Instance Configuration setup completes.

PolyBase Configuration O Install only.

Server Configuration Installs the report server files. After installation, use Reporting Services Configuration Manager
Database Engine Configuration to configure the report server for native mode.

e Reporting Services SharePoint Integrated Mode

Reporting Services Configura...

Feature Configuration Rules

Ready to Install Installs the report server files, After installation use SharePoint Central Administration to
complete the configuration. Verify the SOL Server Reporting Services service is started and

Installation Progress create at least one SQL Server Reporting Services service application. For more information

Complete click Help.

< Back Next > Cancel
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23. We're finally ready to install. Click Install to start the installation process, as
shown in the following screenshot:

™ SOL Server 2016 Setup

Ready to Install

Install Rules

Feature Selection
Feature Rules

Instance Configuration
PolyBase Configuration
Server Configuration
Datah

Engine Config

Analysic Services Configuration

Reporting Services Configuration
Feature Configuration Rules
Ready to Install

Installation Progress

Complete

Verify the SQL Server 2016 features to be installed.

- O X
Ready to install SQL Server 2016:
= Summary -
Edition: Developer
Action: Install (Product Update)
=)~ Prerequisites
- Already installed:
- Windows PowerShell 3.0 or higher
Microsoft Visual Studio 2010 Redistributables
- Oracle SE Java Runtime Environment Version 7 Update 51 or higher (64-bit)
Microsoft NET Framework 4.6
=) Te be installed from media:
Microsoft Visual Studio 2010 Shell
- Microsoft Visual C++ 2015 Redistributable
Microsoft Visual Studic Tools for Applications 2015
|=J- General Configuration
-- Features
- Database Engine Services
Data Quality Services
Dk dlges Moigers Conins fns Cubgonal Nabs w
< >

Configuration file path:

C:\Program Files\Microsoft SQL Server\130\Setup Bootstrap\Log\20161002_132023\ConfigurationFile.ini

< Back Cancel
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24. The following screenshot shows the installation progress:

T SQL Server 2016 Setup - ]

Installation Progress

Install Rules

Feature Selection

Feature Rules Expanding user features.
Instance Configuration

PolyBase Configuration

Server Configuration

Database Engine Configuration
Analysis Services Configuration
Reporting Services Configuration
Feature Configuration Rules
Ready to Install

Installation Progress

Complete

Next > Cancel
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25. Once the installation is complete, you get the following screen:

T SOL Server 2016 Setup — O *

Complete

Your 5QL Server 2016 installation completed successfully with product updates.

EEIET= Information about the Setup operation or possible next steps:

Feature Selection

'y
Feature Rules Feature Status

S & Reporting Services - Native Succeeded

_g ) @PolyBaseQuer}r Service for External Data Succeeded

PolyBase Configuration @ Database Engine Services Succeeded

Server Configuration (2 Data Quality Services Succeeded

Database Engine Configuration (@ Master Data Services Succeeded
{9 Intamration Cansisar Cuirrasdad hd

Analysis Services Configuration

Reporting Services Configuration
Feature Configuration Rules Details:
Ready to Install

Installation Progress

Complete

Summary log file has been saved to the following location:

CAProgram Files\Microsoft SOL Server\130\Setup Bootstraphlogh20161002 132923
\Summary 5515CookBook 20161002 132923 txt

Close

We're done. We just installed SQL Server 2016! In the next section, we'll install SQL Server
Management Studio.

The number, the order, and the appearance of the setup screens change
slightly with every version of SQL Server, or even with a service pack. If
you encounter a new screen not mentioned here, just use the default
settings and proceed with the installation.
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SQL Server Management Studio installation

SQL Server Management Studio is a separate download from SQL Server. This program
will allow us, among other things, to create database objects and query SQL Server. Without
this tool, we wouldn't be able to manage SQL Server databases easily.

Getting ready

This section assumes that you have installed SQL Server 2016.

How to do it...

1. To download and install SQL Server Management Studio, click on Install SQL
Server Management Tools, as shown in the following screenshot:

% 5QL Server Installation Center - O x
~
Planning H New SQL Server stand-alone installation or add features to an eusting installation
Instaltati Launch a wizard to install SQL Server 2016 in a non-clustered environment or to add
features to an existing SQL Server 2016 instance.
Maintenance
Install SOL Server Management Tools
Tools
Launch a download page that provides a link to install SQL Server Management
Resources Studio, SQL Server command-line utilities (SQLCMD and BCP), SQL Server PowerShell
provider, SQL Server Profiler and Database Tuning Advisor. An internet connection is
Advanced required to install these tools.
Options j) Install SQL Server Data Tools
=3 Launch a download page that provides a link to install SQL Server Data Tools (S50T).

SSOT provides Visual Studio integration including project system support for Azure
SOL Database, the SQOL Server Database Engine, Reporting Services, Analysis Services
and Integration Services. An internet connection is required to install 550T.

a Mew SQL Server failover cluster installation
"l Launch a wizard to install a single-node SQL Server 2016 failover cluster.

TI Add node to a SQL Server failover cluster

Launch a wizard to add a node to an existing SQL Server 2016 failover cluster.

Upgrade from a previous version of SQL Server

Mew R Server (Standalone) installation

E Launch a wizard te upgrade a previous version of SQL Server to SQL Server 2016,

Launch a wizard to install R Server (Standalone) on 2 Windows machine. This is
typically used by data scientists as a standalone analysis server or as a SQL Server R
Services client.

Microsoft” SQL Server* 2016
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2. The SSMS download page opens in your browser. Click Download SQL Server
Management Studio (the latest version) to start the download process. Once
downloaded, run the installation as shown in the following screenshot:

ler Tooks >  SQL Server Management Tools (im.luding S55MS) -
.
Download SQL Server Management Studio (SSMS)
1
Updated: September 23, 2016
1}
5QL Server Management Studio (SSMS) is an integrated environment for accessing, configuring, managing, administering, and developing all
components of SQL Server. 55MS combines a broad group of graphical tools with a number of rich script editors to provide developers and
Age administrators of all skill levels access to SOL Server. This release features improved compatibility with previous versions of SQL Server, a stand-alone
web installer, and toast notifications within S5MS when new releases become available.
o [
s @ Download SQL Server Management Studio (SSMS)
D load SQL Server M. g Studio (16.4.1)
4 Note
tions
Studio) = SSMS releases are now branded numerically. not by months.
= This generally available release of SSMS is free and does not require a SQL Server license to install and use
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3. Click Install, as shown in the following screenshot:

""":  RELEASE 16.4.1

.28 Microsoft SQL Server Management Studio

Welcome. Click "Install" to begin.

By clicking the "Install” button, | acknowledge that | accept the

SQL Server Management Studio transmits information about your installation experience, as well as other
usage and performance data, to Microsoft to help improve the product. To learn more about SQL Server
Management Studio data processing and privacy controls, see the privacy statement link above.

Install Close
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4. This will direct you to the Microsoft SQL Server Management Studio installation
screen as follows. The installation is in progress; it may take several minutes to
complete.

RELEASE 16.4.1

.22 Microsoft SQL Server Management Studio

Cancel

[45]




SSIS Setup

5. Click Close to close the installation wizard, as shown in the following screenshot:

""":  RELEASE 16.4.1

L.2% Microsoft SQL Server Management Studio

Setup Completed

All specified components have been installed successfully.

SQL Server Data Tools installation

The last part of our SQL Server 2016 setup is to install SQL Server Data Tools. This will
install a Visual Studio Shell that contains BI templates necessary for the following:

e SQL Server integration services
e SQL Server analysis services
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e SQL Server reporting services
¢ Database object management

Getting ready

We'll use SSDT throughout this book to create, deploy, and maintain our SSIS packages and
some databases.

How to do it...

1. From the SQL Server 2016 setup utility, click on SQL Server Data Tools (SSDT).
This will open the Download SQL Server Data Tools (SSDT) download page in
your browser as shown in the following screenshot:

Bl Downioad scu Serverbians [ Dowrdoad SO S € X 4

= o
UL B maia x| =% 0o -

+ 5 Sarears ang iterprive Devticpmint = SCLSaner = S04 Sanve Tosks =

Download SQL Server Data Tools (SSDT) e

SSDT works best with Visual Studio 2015

Supported SQL versions

Projent Tempiates SO Platfarms Supponted

Here, there are two choices:

Install SSDT only: This is the simplest scenario. It only installs SSDT
and a development shell.
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Install Visual Studio and SSDT: You choose this if you plan to use
source control inside Visual Studio or when you want to implement
different types of development (.NET, Python, and so on) such as
SSIS/SSAS/SSRS development. Since we'll talk about custom
components in this book, we'll install Visual Studio Community Edition.
This version is free for individuals.

2. Click on the Download Visual Studio Community 2015 link to download the
Visual Studio installer.

3. Once downloaded, click on Run to launch the Visual Studio installer.

4. Accept the default installation type and click Install to start the installation
process. This will give you the following window:

Visual Studio Visual Studio IDE~ Features i

0q Visual Studio

Community 2015

Thank y¢ al Studio

Feedback
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5. Once the installation is completed, since we haven't installed SSDT, don't launch
Visual Studio yet. Close this window. We'll install SQL Server Data Tools first.
Return to the browser window and click Download SQL Server Data Tools for
Visual Studio 2015 as shown in the following screenshot:

B0 Downioad 500 Server e [l Downdoad SOL S T X - B8
x| = & o -~

[ -

= » Sarvans nd Dnswrsring Devilopmant > SOLSenr = S0L Sarve Tochs =

Download SQL Server Data Tools (SSDT) e

4 THIS ARTICLE

Supported SQL versions

Praject Tempiates SR Platharms Supperied
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6. This will direct you to the SSDT download screen shown as follows:

(B oot 500 Sarver bt [ S0 Sorewr Data Toshie X
< 2> 0O |& mecctcom
© Software Requirements
2l Sk 201
A5 S5OT KTM in Vil 335050 2013 with the et priie

# pou 85 1t Rl Vsl Stuais 19, $E5T peivian il e 2nal Vil $hb0 2013 whegranes ihel snd
al 5 o S0 Sanvar

Supperted Operatiog Syitems

Windows 10 088 and w8y
Window & 1 (x8é aned x6)
‘Winciows 7 551 pebd and sy
Wincicn Sarbe 2013 ), A2 (x84
Wincicwn Server 2008 A2 571 e}

© Install SQL Server Data Tools in Visual Studio 2015
Since 101 the

B prompnted when VE i open. i you'd ke 55 check Aor spdates misually, ogun Vil Studi 2013 snd
hoom the Tock » SO Sareer wil e
Updates kst

o g s Uit ey To cacsy
e e LOZE retet inftall pctien.
WERG malng T sOTUeratee [yt

@ Set up an Administrative Install Point (optional)

For SO Sarver Data Tooh

by following this precedun

' . tor your chosen &
i e "B ption in e brwsee, rather tha ek
Portuguese (Brazl] Do mcTsof com falnkTUnkiD s 428780 Ackod

Chinwe P85
Geman BP0 miCrDB0R com el TUnko s &2ET&0ckod sOw0T
spanish g oA com Sl kO BTk
French
Rakan
e
i, e L 2
Rusitibn it mecreiot o fubnk TLriD K2 TAO S BaATR

Pitprige mecrs i o

z g ememand ey 4o

ot 8 brter:
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7. From the browser page that opens, choose English (United States). The SSDT
setup executable file download starts. Since it's a small file, it takes only a few
seconds to download. Once the download completes, click Run or double-click
on the newly downloaded file to start SSDT installation. Accept the defaults and
click Next to proceed to the next step, as shown in the following screenshot:

I_f‘ﬁ Microsoft SQL Server Data Tools - Visual Studio 2015 — H

Install tools for these SQL Server features:

SQL Server Database

ﬁ M1SQL Server Analysis Services

SQL Server Reporting Services

Microsoft*

Server' SQL Server Integration Services
Data Tools

To learn more about SQL Server Data Tools,
Click Here

To learn mare about Privacy and Customer Feedback,
Click Here

Next Cancel
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8. Accept the license agreement by checking the I agree to the license terms and
conditions and click Install, as shown in the following screenshot:

)

Server
Data Toals

Microsoft*

L-_"_’j Microsoft SOL Server Data Tools - Visual Studic 2013 —

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER DATA TOOLS

These license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them. They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any Microseft
+ updates,

s supplements,

+ Internet-based services, and

»  support services

for this software, unless other terms accompany those items. If so, those terms apply.

BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS. YOU MAY CHOOSE NOT TO ACCEPT
THESE TERMS, IN WHICH CASE YOU MAY NOT USE THE SOFTWARE (IF YOU HAVE NOT
ALREADY INSTALLED IT) OR WITHDRAW YOUR ACCEPTANCE ANY TIME BY UNINSTALLING
THE SOFTWARE.

If you comply with these license terms, you have the rights below.

1. INSTALLATION AND USE RIGHTS.

411 agree to the license terms and conditions;

Install Cancel
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9. The SSDT installer will download the necessary files and proceed to the
installation, as shown in the following screenshot:

l:fﬁ Microsoft SQL Server Data Tools - Visual Studio 2015 — H

Setup Progress

To learn more about SQL Server Data Tools,

ﬁ Click Here

Microsaft ]
Server
Data Tools

Download Progress

Installation Progress
Microsoft Visual Studio 2015 Shell (Integrated)

Cancel
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10. Once the installation completes, you might have to restart your computer. If
that's the case, restart it, as shown in the following screenshot. Once that's done,
look for SQL Server Data Tools in your Start menu and launch it.

Lﬁﬁ Microsoft SOL Server Data Tools - Visual Studic 2013 — x

Setup Successful

To learn more about SQL Server Data Tools,

ﬁ Click Here
_ To learn more about Privacy and Customer Feedback,

Mic:nsu{t'K" . Click Here

SQL Server

Data Tools

One or more setup operations require the computer to restart.

Close
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11. From the File menu, select New Project. Once the New Project window appears,
you will see Business Intelligence in the project templates, as shown in the
following screenshot:

- Detna - ™ —_ |
LT b Amacn - S EFEReED-,
#
2 " Diiscover Visual Studio Community 2015
Visual Studio 2 : I
P Trpe
News e B o e
i
[T; e
=
(o] o m g ¥ =

12. Close SSDT; we're done with it for now.

Testing SQL Server connectivity

SQL Server Management Studio has been installed in this chapter in the SQL Server
Management Studio installation recipe. We'll now test whether we're able to connect to our
local instance.

Getting ready

This recipe assumes that you have successfully installed SQL Server 2016 Developer Edition
as well as SQL Server Management Studio.
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How to do it...

1. Look for SQL Server Management Studio in your Start menu and launch it.

2. Once the application opens, you should see your PC's name in the Server Name
field. Click on Connect. SSMS will now connect to your local SQL Server
instance, as shown in the following screenshot:

8- 0% Aty GDBD L ’ - DAAE-,

SQL Server

Dadtase [rgre

g O
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3. You are now able to connect to your local SQL Server instance, and we're now
ready to begin work! You will get the following screen:

“ r———
Q-0-CE P Aty GDDD L] ; - RpAR-,
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This chapter will cover the following recipes:

Creating an SSIS Catalog

Custom logging
Azure tasks and transforms

Incremental package deployment

Multiple version support
Error column name

Control flow templates

Introduction

The 2016 release of SQL Server Integration Services is a major revision of the software. But,
instead of being a complete re-write of the product, it's more an evolution of the product.
Here is the SSIS timeline since its beginning in SQL Server 7.0 (1998):

<= 2000 2005 2008  2008R2 2012 2014 2016

Azure (2.5)
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In the early years of SQL Server, Microsoft introduced a tool to help developers and
database administrator (DBA) to interact with the data: Data Transformation Services
(DTS). The tool was very primitive compared to SSIS and it mostly relied on ActiveX and T-
SQL to transform the data. SSIS V1.0 (2005) appeared in 2005. The tool was a game changer
in the ETL world at the time. It was a professional and (pretty much) reliable tool for 2005.
2008/2008 R2 versions were much the same as 2005 in the sense that they didn't add much
functionality, but they made the tool more scalable.

In 2012, Microsoft enhanced SSIS in many ways. They rewrote the package XML to ease
source control integration and make the package code easier to read. They also greatly
enhanced the way packages are deployed by using an SSIS Catalog in SQL Server. Having
the catalog in SQL Server gives us execution reports and many views that allow us access to
metadata or metaprocess information in our projects.

Version 2014 didn't have anything for SSIS. Version 2016 brought other set of features, as
you will see in the remainder of this chapter. We now also have the ability to integrate with
big data, which we'll talk about in some later sections of the book.

Creating SSIS Catalog

This section will walk you through the various steps to create an SSIS Catalog in SSMS. As
mentioned before, the SSIS Catalog contains information about the package components
and their execution. As we will see later in the book, SSIS projects are deployed into this
catalog. It can be easily queried for custom reports as well, allowing us to create SSIS
executions using T-SQL. This is very useful for on-demand executions of SSIS packages.

SSIS versions prior to 2012 did not have these capabilities since the catalog appeared with
2012. It is still possible to bypass the deployment to an SSIS Catalog by using a special
mode: the package deployment model. This is mostly used for backward compatibility with
previous SSIS frameworks.

Getting ready

This section assumes you have already installed SQL Server Management Studio (SSMS).
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How to do it...

1. We'll first create the SSIS Catalog in SSMS. Open SSMS and connect to your local
instance:

D @ More v

Best match

U Microsoft SQL Server Management
2 Studio
Desktop app

2. Look for the Integration Services Catalogs folder in object explorer.
3. Right-click on it and select the option Create Catalog....

Ll Miensalt S Sorve Management Shocke Ouick Launch (Ctrhe D Pl & x
Fil:  Edit Wew Uebug  locls  Window  Hep

[o= 0% | D NewCuey U i 8 15 - | |
Chject Explorer
Connect= %

SQL Server

ot Bogine

333 CnokBook

Windwa Fulhereation

CESKTOF-ETM TN costs
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4. If the Create Catalog... option is not available (disabled - greyed out), it means
that a catalog has already been created. Even if the folder is called Integration
Services Catalogs - plural, only one Integration Services Catalog can be
created by the SQL Server instance. The Create Catalog dialog box appears:

J

) [ Databases

| C3 Security

] [ Server Objects

| 3 Replication

| 1 PolyBase

[ AlwaysOn High Availability
[ Management

el ] Integration Services Catalogs

T SQL Server Agent (Age Create Catalog...
Enable AlwaysOn Support...

E @

5

|

B E

[+

Start PowerShell

Reports »

Refresh

5. SQL Server CLR must be enabled to be able to create a catalog. It's also a good
practice to check Enable automatic execution of Integration Services stored
procedures at SQL Server startup. This creates a job that cleans up the SSIS
Calalog tables. To enable the job, the SQL Server Agent must be enabled and
started. To enable the SQL Server Agent, right-click on SQL Server Agent and
select Start from the contextual menu that appears.
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T TTTETTITTTCTTT

= [_3 Integration Services Catalogs
L_ﬁ S5ISDB

\:‘% SOL Server Agent (Age New )

Multi Server Administration  »

Start
Stop
Restart

Start PowerShell

Reports b

Refresh

Properties

6. A confirmation screen appears to confirm that we want to start the Agent:

Microsoft SQL Server Management Studio

e, Are you sure you want to start the SQLSERVERAGENT service on DESKTOP-87MFTON?

= o
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7. Once the Agent has successfully started, we can see in the Jobs folder a job called
SSIS Server Maintenance Job:

£ [ SQL Server Agent
= LA Jobs

SSIS Server Maintenance Job
—

8. Double-clicking on it, you can see that this job is running every day to clean up
the SSIS Catalog based on the retention window:

Connect~ 47 8 [
; = L° Ill-‘ﬂ.ﬁ ]-!.}P--ﬂn.’Ml- ToN {SI_JI--S_!;\'" 13.0.70
7 3 Databases Selecta page
# [ Security
+ [ Server Objects
© [ Replication

- Stepe
4 Schedulea MName: 5515 Server Mantenance Job

& [ PolyBase - B i - [T e
# [l AlwaysOn High Availability r- 7

7 4 Management Category: [Uncategerizad [l ncal)] ~
[ Integration Services Cataloge
% 551508 Desuripon Huns avery day Tha joh remaves oparmtion meonds tmm the
o that are outside the retertion window and maintains a
- (B SQL Server Agent mamum number of vensone per proect
= 3 Johs

53] 5515 Server Maintenance Jok
H syspolicy_purge_history
g Job Activity Monitor
3 [ Alerts
# (3 Operators
+ [ Proxies

% [ Error Logs Conncction

Server.
DESKTOP-87MFTON

Connaction § Enabled

DESKTOP-8TMFTON coole

B¢ View connection properties Sauce:
Created: [2016-1024 8:02:46 AM
Last modfied: [2016-1024 8:0247 AM

4 » Progress
Ready Last execited 2016-10-25 12:00:00 AM

View Job History

OK Cancel

9. By default, the retention window is set to 365 days. We don't have to change it for
the recipes we're going to implement from this book. But you should adjust the
retention window setting to ensure that the catalog doesn't get filled with too
many execution logs.

10. One of the benefits of this job is to execute clean up log entries in the catalog. As

all executions are logged (we'll talk about logging in a later section), the catalog
tables can fill up fast.
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11. To manage the retention window, in SSMS object explorer right-click on the
catalog (SSISDB) and select Properties from the drop-down menu. The following
window appears:

-+ Catalog Properties

Select a page 8 script ~ | Help
A General
SIS
| v General o
Name SSISDB
Schema Version 4
Schema Build 13.0.1601.5
[ Eneryption Algorithm MName AES_256
| v Operations Log
Clean Logs Pesiodically True
Connection Cument Number of Reconds 7
1% DESKTOP-27METON Curre Size C'pe:atlon Log (KB) 16
[DESKTOP-87MFTONccote] Retention Period (days) 365
[ Server-wide Default Logging Level Basic
| v Project Versions
Curmrent Size of Viersiona Log (KB) 0
View connection propedies Maimum Number of Viersions per Project 10 G
La - [ . Sl A T .
Progress | Retention Period (days)
Ready | The number of days that operation details and opertion messages are stored in the catalog. Note: Frno
I cleanup is desined, set Ulean Logs Periodically to FALSE.

12. You can now modify the Retention Period (days) property, as shown in the
preceding screenshot. Notice that you also have the ability to stop the clean logs
schedule by setting the Clean Logs Periodically to False.

Custom logging

This section will talk about various loggings and how we can customize logging to suit our
needs in terms of logging information. The reason why we need logging is because we want
to retrieve some information on our package executions.
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Here are some examples of logging info we might be interested in getting:

e How much time it took to execute a specific package

¢ How many rows have been transferred from one transform to another in our data
flows

e What were the warnings or errors that were issued by the package execution

e The new values that have been assigned to a variable in a package, and so on

All the topics listed here will be discussed in the next sections of the book. For now, we'll
focus on the customized logging levels.

There are various ways that we can log package execution information in SSIS. In versions
prior to 2012 (or if we opt for a Package Deployment Mode instead of the default one, the
Project Deployment Mode), the only way to enable logging was to enable it in each
package. If we forgot to enable it in one package, the latter would not log anything. The
default Project Deployment Mode can also log using package logging, but it's better to use
SSIS Catalog logging, since it's integrated with projects once deployed and SSIS built-in
execution reports will use it to display package execution information.

We'll talk about the various deployment models in the next chapter, chapter 3, Key
Components of a Modern ETL Solution.

Getting ready

This section requires you to have already installed SSMS and SQL Server Data Tools, and
created an SSIS Catalog.

How to do it...

1. We'll start SQL Server Management Studio and connect to our local instance.
We'll then expand the Integration Services Catalogs:
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= [ Integration Services Catalogs

@& @ Active Operations

B saL se

Create Folder...

Customized Logging Level

Start PowerShell
Database Upgrade

Reports »

2. The following screen appears. Click on the Create button to create a custom

logging level:
E.: Customized Logging Level Management
6 Resdy
Select a page senpt = | [y Help
| Customized Logging Leval Managem
Customized Logging Levels 4| Configuration:
Detalls  Statistics Everts
_ID:
Name:
Descmors
3 »|
Conneclion
DESKTOP-E7MFTON
[DESKTOP-8TMFTON ccote]
Mewe connection properties
Progress
Reoady
Close Hep
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3. The Create Customized Logging Level screen appears. Set the various properties
as shown in the following screenshot but leave the Create from existing logging
level unchecked:

sa Create Customized Logging Level

Name:
| |LogRowsSent |

Description:

This custom logging level allows various rows counts to be logged in the catalogs statistics tables.

|E| Create from existing logging leve!:

Basic

[ox ][ cones [[ he

4. In the configuration screen, select Component Data Volume Statistics, click
Save, and then Close, as shown in the following screenshot:
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Customized Logging Levels « | Configuration:
st S v

[]| Executable Execution Statisics | During package exscution, the execution time and resul of executables would be saved into SSISDB.
Component Data Volume Statistics | During package execution. the number of rows pass through data flow component would be saved into SSISDE.
| (1| Companert Execution Statistics | During package execution, the execution time of data flow component would be saved into S5ISDB

Create Delete
=

That's it for now! We have created our custom logging level.

How it works...

Using logging while executing our SSIS packages creates entries in the SSIS Catalog table
called execution_data_statistics inthe internal schema. This table is meant to
record data movement statistics in SSIS packages.

We never use tables in the internal schema, as they are seen as system tables. That's the
reason we use the view [catalog].[ execution_data_statistics] instead.

There's more...

Creating our logging level in SSMS will allow us to use it when our SSIS project will be
deployed in the SSIS Catalog. We'll do that in the next recipe, Azure tasks and transforms;
we'll create a simple SSIS package that will use this logging level when we execute it.
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Create a database

This recipe, like many others in this book, requires a database to be created. It can be done
by using SQL Server Management Studio. Start SSMS, connect to your local instance and
right-click on the database folder. From the contextual menu, choose New Database.... The
following window appears:

H New Database — O *
Selecta page ; . y
= Script « Hel
5 General =5 Sept ~ [BHep
1 Options
_’@" Filegroups Database name: TestCustomLogging| |
Crwner: <default> |
Database files:
Logical Name File Type  Flegroup Inttial Size (MB)  Autogrowth / Maxsize
TestCustom.. ROWS.. PRIMARY ! By 64 MB, Unlimited
TestCustom... LOG Mot Applicable & By &4 MB, Unlimited
Connechion
Server:
S5ISCOOKBOCK
Connection:
SSISCOOKBOCKNChristian
3¢ View connection properties
Progress
Ready g v
Add Bemove

Fill in the Database name and click OK as we don't need to change the Owner and
Database files information. You should now see the database under the Databases folder
in SSMS. We're now ready to create an SSIS package that'll use it.
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Create a simple project

This recipe will show you how to create an SSIS project to be able to use the custom logging
level that we just created in the previous part of the recipe.

First, start SQL Server Data Tools and create a new Integration Services project: File | New
| Integration Services Project. The following screenshot suggests how the project can be
named:

MNew Project ? X

P Recent NET Framework 452~ Sortby: Default z Search Inctalled Ternplates (Cirl+F) o~
4 [nstalled £ 5
l!m?' Integration Services Project Business Intelligence Type: Business Intelligence
4 Templates L] This project may be used for building high
4 Business Intelligence El Integration Services Import Project Wizard Dusiness Intelligence e Oiatce d_ata m_tEgratl_on o =
A s Cerd il workflow solutions, including extraction,
iyt racs transformation, and leading (ETL)

Inleyralivn Services

P tor data h 1g.
Reporting Services
SUL Server
b Other Project Types
Samples

¥ Online

Click here to go cnline and find templates.

Name: I CustomLogging I |
Location: chusers\ceoteldocumentsivisual studio 2015\ Projects -

Selution name: LustomLogging Create directory for solution

o
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Once the project has been created, we should see a package called Package .dtsx. We'll
right-click on it and select Rename, as shown in the following screenshot:

L84

ol

&

Y 00Xk

-

Solution Explorer
@ o-0@|
Search Solution Explorer (Ctrl+

&

CustomLogging
W Project.params

@ Connection Managers
4w 5SIS Packages

Set as StartUp Object ge Parts
Execute Package introl Flow
Deploy Package llaneous
Open

View Code

View Designer

Entry-point Package
Scope to This

New Solution Explorer View

Exclude From Project X
[ Team...

Cut Ctrl+X
Copy Ctri+C
Delete Del
Rename

Properties Alt+Enter

Package.dtsx|

We'll name it CustomLogging
screenshot:

.dt sx. The solution should now look like the next

-J,'il:
@ o-a@| s
p

Solution Cxplorer

Scarch Solution Explorer (Ctrl

4 customLogging
& Projectparams
ﬂ Connection Managers
4 fml SSIS Packages
E]] CustomLogging.ditsx |
4 fml Package Parts
ﬂ Conltrol Flow
ﬂ Miscellaneous
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We will now add a Data Flow Task in our package. A Data FlowTask is a container that
will allow us to do data transformations. Its toolbox has a rich set of data transformation

tools.

From the SSIS Toolbox, drag a Data Flow Task to the package's control flow as shown in

the following screenshot:

SSIS Toolbox

4 Favorites -

[ij Data Flow Task

U @l Customlogging.dtsx [Design]* # X .

TSl o0l 5% Data Flow & Paramef]

g’a Execute SQL Task

4 Common

i-)i Data Flow Task

@ Analysis Services Proces...
Bulk Insert Task

L -

I

Rename the Data Flow Task dft_dbo_CustomLogging, as shown in the following

screenshot:

CustomlLogging.dtsx [Design] =

E:EI Control Flow ﬁ’g Data Flow

i_}i dft_dbo_CustomlLogaing

i Parameters
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In the next chapter, we'll talk about the way we name our SSIS tasks and transforms.

In the next few steps, we'll start customizing our SSIS toolbox. Double-click on the
dft_dbo_CustomLogging Data Flow Task to go into it.

Throughout the book, we'll often customize the SSIS Toolbox to suit our needs. You'll
notice that the toolbox has sections such as: Favorites, Common, Azure (this will be covered
in the next recipe), Other Sources, Other Transforms, and Other Destinations.

For now, we remove the source and destination assistants and add OLE DB Source and
destination to the favorites transforms:

1. In the SSIS Toolbox, scroll down to Other Sources and right-click on OLE DB
Source. From the contextual menu that appears, select Move to Favorites.

4 Other Sources
w* ADO NET Source
;'i: CDC Source

% Excel Source

E') Flat File Source
& OLE DB Source
L3 Raw File Source

E XML Source

Move to Favorites

Move to Common

Refresh Toolbox
¥ Other Destinations

Restore Toolbox Defaults

v | OLE DB Source (7] I
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2. Next, scroll down again to Other Destinations, right-click on OLE DB
Destination, and select Move to Favorites as shown in the following screenshot:

4 Other Destinations

B¢ ADO NEI Destination
A\ Data Mining Model Trai...
w¢ DataReader Destination
|/, Dimension Processing
O, Fxcel Destination

Flat File Destination

@ Parlition P Move to lavorites

EL Raw File Move to Common

B2 Recordset Refresh Toolbox

e SOL Serve Restore Toolbox Defaults

E}. SQL Serveroesurnamor

~ | OLE DB Destination o

3. Now scroll up to the Favorites group at the top. We'll remove the source and
destination assistants from the Favorites. As the following screenshot
demonstrates, right-click on the Destination Assistant and select Move to Other
Destinations. Repeat the same process for the Source Assistant:

CustomLogging.dtsx [Design]* 4
el IV 5% Data Flow [=

SSIS Toolbox

4 Favorites
Destination Assistant
&« OLEDBD Move to Common

Move to Other Destinations |

dft_TestCu

1210|dx3 Jamiasg

Refresh Toolbox

Restore Toolbox Defaults

4. Repeat same process for the Source Assistant. We'll move it to the Other Sources
group.
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5. Now, we're ready to create a connection manager. We'll use it to read or insert
data into the TestCucstomLogging database that we created earlier. As shown
in the following screenshot, right-click in the Connection Managers area and
select New OLE DB Connection from the menu that appears.

Work Offline

New OLE DB Connection...

New Flat File Connection...

New ADO.NET Connection...

New Analysis Services Connection...
New File Connection...

New Connection...

Cut Ctrl+X
Cop Ctrl+C
Crrl+
Licicte De
Connechion M.‘-In.'-lglirf. Rename
F Properties Alt+Enter

Right-click here to add a new connection manager to the SSIS package.
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6. Click on New in the Configure OLE DB Connection window that appears and
the following screen will appear. Set the Server Name to the name of your
machine or the named instance you might have chosen when you set up SQL
Server. Select TestCustomlogging as the Database Name. The following
screenshot shows the two properties set up for my PC. Click OK once finished.

.i Connection Manager

Provider: | Native OLE DB\SOL Server Native Client 11.0 j
.i Server name:
SSISCOOKBOOK v| | Refresh
Connection
Leg en to the server
o o\ 0 =
?iﬂ Authentication: | Windows Authentication A
All

User narme:
Passward:

Save my password

Connect to a database

(®) Select or enter a database name:

estCustomlLogging -

() Attach a database file:

Browse...

Logical narne:

Test Connection Cancel Help
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7. You're back on click OK in the Configure OLE DB Connection Manager
window as shown in the following screenshot:

¥ Configure OLE DB Connection Manager [m} *

To create a connection manager based on previously defined connection information, select a data connection,
and then click OK. To create a new connection manager, click Mew.

Data connections: Data connection properties:

5515CO0KBOOK. TestCustomLogging

Property Value

Data Source SSISCOOKBOOK
Initial Catalog TestCustomlogging
Integrated Se... SSPI

Provider SQLNCLIT1.1

8. We'll now rename our connection manager. Select the newly created connection
manager (SS ISCOOKBOOK TestCustomLogging) to cmgr_TestCustomLogging
as shown in the following screenshot:
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Connection Managers

E]{ﬂ TestCustomLogging

9. Now, from the favorite section of the SSIS toolbox, drag and drop an OLEDB
source on the surface of the Data Flow. Now, as shown in the following
screenshot, rename it to ole_src_SELECT_1. Double-click on it to get to the OLE
DB Source Editor window. Set the OLE DB connection manager to
cmgr_TestCustomLogging as demonstrated in the screenshot. Set the Data
access mode to SQL command.

LustomLogging.disx [Design|™ & X

2o Control Fow (GOl & Parameters ] EventHandlers -- Package Explorer
Data Flow Task: | gl dft_TestCustomLogging
B cescsner: @ | L OLE DB Source Editor g =
Conhgure the propertics used by a data Hlow te obtain data from any OLE DE prowider.
| Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using the
| Colurnng SUL command access mede, specity the SUL command either by typing the query or by using Query Builder.
Errer Qutput
OLE DB connection manager:
| crgr_TestCustomlogging - I New..
Data access mode:
|'lable or view w |
Table or view
Table name or view name variable
50L command from variable
1 Select atable or view from the list.
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10. Now, enter the following SQL command in the command text and click on OK:

SELECT 1 AS LogID
UNION ALL
SELECT 2 AS LogID

11. Again, from the Favorites section of the SSIS Toolbox, drag an OLE DB
Destination in the Data Flow. Connect the source to the destination and rename
the OLE_DB Destination ole_dst_dbo_CustomLogging. Double-click on it,
assign the OLEDB connection manager property, and click OK on the New
button at the right of the name of the table or the view property. The Create
Table window appears. Modify the command as shown in the following

screenshot and click on OK:

5 inpart data s UL OO provider.

Specty au OLE get. & dot scusce, ¢ dats Wising
the SC8 command sccrss mode, pecdy the S command athe by Ty the quary o by vaing Guery buder For

Rlpwiags Tt boad ot acces,set the Lable wpsate spions
Eser Cusgt

CU1 D comnection mansger

[rp—p—
Duts scceis mede
Table o view - Lnit kad
Nama of the table o the view:
o Craate Table
[ Keep wemtay
CREATE TABLE [CutomL sygng]
0] Keep muts R
Rt par Batch:

Mg anpart comens 5o

§ o Tesoumamsging

12. Click on Mappings in the list at the top left of the OLE DB Destination Editor.
You should get the same screen as in the following screenshot:
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« OLE DB Destination Editor O

Configure the properties used to insert data into a relational database using an OLE DB provider.

| Connection Manager
Mappings

Error Qutput

Input Column Destination Column
LoglD LoglD

13. Click on OK to close the OLE DB Destination Editor.
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14. Now, we'll bring in the Layout toolbar. We'll use it throughout this book to
format our package objects properly. Right-click anywhere in an empty section of
the quick access toolbar and select Layout, as highlighted in the following
screenshot:

ent ~ P Start ~ | — e e
Analysis Services
Application Insights

lers "= Package Explorer Build

Class Designer

Compare Files

Debug

Debug Location

Formatting

Graphics

HTML Source Editing

Layout

Query Designer

Report

Report Borders

Report Formatting

Source Control

Source Control - Team Foundation
v Standard

Table Designer

Tabular Model Explorer Tree View

Text Editor

View Designer

Web Browser

Web One Click Publish

Waork Item Tracking

Workflow

XML Editor

Customize...
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15. Now, from the Edit menu, select Select All or press Ctrl + A to select the entire
Data Flow content. In the Layout toolbar, click on the *, Make Same Width
button, as shown in the following screenshot:

% sSiSCookBooka1s

M CustomLogging - Microsoft Visual Studio
File Edit View Project Build Debug Team Format 5515 T

= |ﬁ3"“d‘l'l}£|:'|j |'9' -!Developmentvb-s
lE==T W I TE | | = 1%3

dxg Janiag

Data Flow Task: | g dft TestCustomlogging

FEDTs

Xoq|oo|

e-) ole_src SELECT 1

%0q100] 5155

e'é ole_dst_CustomLogaing

T0S

S
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16. From the menu, select Auto Layout | Diagram. This will format the data flow
objects, as shown in the following screenshot:

s

n CustomlLogging - Micresoft Visual Studio
File Edit View Project Build Debug Team | Format | S5IS Test Tools

= B Autosize :nt -~ | Start -
| _=|;g Diagram Auto Layout 4
= Align »
Ll Customlogging.dtsx [Design] Make Same Size : _

zrs = Package Explorer

.o Control Flow

|dxg 13

Horizontal Spacing *

Data Flow Task: |g§ dft_T Vertical Spacing r

i—) ole_src SELECT 1

=
m
—

R(- ole_dst_CustomLogging
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17. Now, right-click anywhere in the data flow task background and select Execute
Task from the contextual menu that appears. The data flow should execute
successfully as follows.

B} 55I5CookBookB191.cloudapp.net:3389 - Remote Desktep Connection

m CustomlLegging (Running) - Microseft Visual Studio
File Edit View Project Build Debug Team  Format 5515

‘ol @ Xan|D-C-
| | | |

Customlegging.dtsx [Design] = X
8.0 Control Flow [GEReElrtat & Parameters IF] EventHandlers 's= Pag

Data Flow Task: |i“h dft_TestCustomLogging

V]

B> olesrcseEcT

e+ ole_dst_Customlogging
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18. Now, we're ready to deploy our project to the SSIS Catalog that we created at the
beginning of the chapter, in the recipe Creating an SSIS Catalog. Right-click on the
CustomLogging project in the Solution Explorer at the top right of SSDT and hit
Deploy. The project deployment wizard starts, as shown in the following
screenshot:

Solution Explorer * 1 X

@ o-a@ s’

Search Solution Explorer (Ctrl+ P~

Deploy Project.params
%  Build Connection Managers
) SSIS Packages
2R 5} CustomLogging.dtsx
New Solution Explorer View Package Parts
Add - @l Control Flow

Miscellaneous
[£] Manage MuGet Packages...

Debug »

Convert to Package Deployment Model

Source Control 4
& Cut Ctrl+X
Paste Ctrl+V
Rename
& Properties Alt+Enter  n Explorer [Rrlalate/le=ls
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19. The first page explains the step performed by the wizard. Check Do not show
this page again as in the following screenshot if you want to skip this step in
future deployments of the project or individual packages, as we'll see later in this
chapter.

A" Integration Services Deployment Wizard = o X
Introduction

® e

Select Source Deploy Integration Services project or packages.
Select Destination

Review This wizard deploys Integration Services projact or packages to an Integration Services catalog on an
instance of SQL Server

Results

There are five steps to completing this wizard

1. Select the Deployment Model: Project Deployment or Package Deployment
2. Select the Integration Services project or packages that you want to deploy
3. Select the destination

4. Review your selections

5. Deploy the projact or packages

Click Neot to continue.

] Do not show this page again

Cancel

20. The wizard is now asking for an SSIS Catalog and folder. Since we don't have any
folder yet in the catalog, we'll create one called CustomLogging, as shown in the
following screenshot:

1. Select the Server name by clicking on the Browse button. Select your
machine name from the list and click on OK.
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2. The Path property specifies where the project will be deployed in the
SSIS Catalog. To assign a path to the project deployment, click on
Browse at the right of it. The Browse for Folderor Project window
appears. We're going to create a folder for our project. Click on New
folder. From the Create New Folder window that appears, fill the text
boxes as shown in the following screenshot. Click OK to save and close
the window.

a Integration Services Deployment Wizard - O X
Select Destination
Firoduction & Helpy
Chinet Doty Enter the destination server name and where the project will be located in
the Integration Services catalog.
Server name;
SSISCOOKBOOK Browss,_
Path:
Browse for 1
Stk e H Create New Folder X
[z ss1508
Name:
CustomLogging |
Description:
This folder contains package that
demonstrates SSIS 2016 custom
logging Ie\rels.|
Lok | cancal
'\i\;' m&;mdhmm“em:mnwmmwhmuwﬁ location in the catalog whre the project
< Previous Cancal
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21. Your screen will look like the following screenshot. Click OK again to close the
Browse for Folder or Project window.

I Browse for Folder or Project O X

Select a folder for the project or replace an existing project in an Integration Services :|
catalog:

=1 55ISDB

" o I

0K Cancel
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22. Back on the Integration Services Deployment Wizard, click on the Next button
to go to the next deployment step. You should have a window similar to the
following screenshot:

[ Integration Services Deployment Wizard - [ X
Select Destination
Introduction & Help
e . Enter the destination server name and where the project will be located in the
Ficcyation Services catoog
Review Server name:
Results [SSISCOOKBOOK || Browse..
Path:
|,-’5SISDEICuaomLoggrnnguaomLoggmg |

e =
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23. Click on Deploy, as shown in the following screenshot:

&' Integration Services Deployment Wizard = O X
Review
9
Introduction &) Help
St Review your selections.
Selact Destination
Sy
Resuts [E Use the following arguments to perform this deployment from the command ine
Command lne: /Sient /Model Type:Project /Source Path:"C:\Users\Christian\Documents\Wi
=} Source
Path: C:\Users\Christian‘\Documents'\Visual Studio 2015\projects\CustomLogging \Customl
= Destination
Server name: SSISCOOKBOOK
Path: /SSISDB/CustomLogging/CustomLogging
< > |
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24. As the following screenshot shows, the project is deployed in the SSIS Catalog. If
this fails, click on the Report button to investigate the error details. Whenever
deployment errors occur, you can click on Previous to make a correction. Click
Close to terminate the deployment wizard.

4" Integration Services Deployment Wizard = (] X
9 ploy
Results
Introduction % Help
|

Select Source Rosults
Select Destination
Review Action Result
Resuits & Loading project Passad

(@ Connecting to destination server Passad

(&) Changing protection level Passed

@ Deploying project Passed

Save Report...
| Close |
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Testing the custom logging level

This part of the recipe will guide you through the steps to execute our sample package on
the server (the SSIS Catalog on the local machine). We will use the custom logging level that
we created previously in the recipe.

1. Open SSMS and expand the Integration Services Catalogs asshownin
the following screenshot. Expand the CustomLogging folder and navigate to the
package as shown in the following screenshot:

%

Jj\« Microsoft SQL Server Management Studio
File  Edit View Debug Tools Window Help

B~ a0~ W | D Newuey Uy ish i 5
Object Explorer * 3 x

Connect~ 43 4] ¢ B

= | SSISCOOKBOOQK (SQL Server 13.0.4001,
# 4 Databases
Security
Server Objects
Replication

AlwaysOn High Availability
Management

Integration Services Catalogs

= |y 551SDB
-1 [ CustornLogging

L
L
L
[ PolyBase
_d
L
.

=] [l Projects
i (4] Customlegging
# 4 Environments
|1 SOL Server Agent (Agent XPs disabl
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2. When you expand the SSISDB catalog, you'll notice that there is a folder called
CustomLogging; it has been created previously in this recipe when we deployed
the SSIS project.

.

L% Microsoft SQL Server Management Studic

File Edit View Debug Tools Window Help
" OB o0-2 8 | D Newauery Uy i) ) 5
Object Explorer o

Connect~ 47 &J (VI

=) |y SSISCOOKBOOK (SQL Server 13.0.4001.0 - SSISCOOKBOOK)\ Christian)
Databases
Security
Server Objects
Replication
PolyBase
AlwaysOn High Availability
Management
Integration Services Catalogs
- LY 55ISDB
- [ CustomLogging
- @ Projects
4] CustomlLegging
- [ Packages
8
# [ Environments
[ SOL Server Agent (Agent XPs disabled Execute...

Validate...

Configure...

Start PowerShell
Reports

Refresh
Properties
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3. Click on the dropdown list near the Logging level property and select Select
customized logging level... as shown in the following screenshot:

4z Execute Package - CustomLogging.dtsx(CustomLogging) - a X
O Ready
Select a page B Seript = | [y Help
 General
Parameters Connection Managers Advanced
Propery ovemdes
Property path Senstive Propery value
Connection
| SSISCOOKBOOK
[SSISCOOKBOOK \Christian]
Add
View connection propesties Logging lavel: Basic v
Nane
Progress [] Dump onemors | Basic
Pefformance
Ready Verbose
Purtmeling

308
<Select customized logging level....>

Cancel Help
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4. Make sure that our custom logging level, CustomLogging, is selected and click
OK as shown in the following screenshot:

e
Li ] Uz Select Customized Logging Level
Sely

4 Description

—
CustomLogging This custom logging level allows various rows courts to be loged in the catalogs statistics ta. ..

w g

3 5

I Cancel Help

L L FEp
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5. Make sure that the Logging level property is set to Customized: CustomLogging

and click on OK to close the window and start package execution as in the
following screenshot.

Az Execute Package - CustomLogging.dtsx(CustomLogging) - O X
© Ready

Select a page B script ~ | [ Help
A General

Parameters Connection Managers Advanced

Property ovemides
Property path Sensitive Property value
Connection
¢ SSISCOOKBOOK
[SSISCOOKBOOK \Christian]
Add
\iew connection properties Logging level:

Customized : CustomLogging ~
U L [] Dump onemors  [] 32+bit runtime
Ready

Cancel Help
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6. The following screen appears. Click on Yes to see the execution report.

Microsoft SQL Server Management Studio

The operation, ID 2, has started. For infarmation about package executions and validations, open the
Integration Services Dashboard report from the SSISDE nede, For information about ather Integration
Services operations, open the All Operations report from the S5ISDE node,

wd
Would you like to open Overview Report now?

Yes Mo

7. The execution report tells us that the package executed properly, as shown in the
following screenshot:

Ovenaew - 11/30..PM - SSISCOOKBOOK. & X

¢ =
SqL Server

Overview

Thia report provides an averview of the package tasks and paramelera. including execubion or validation information.

View Messnoes

View Performance

Operation 10 2 Duration (sec) "R -]

Fackage UustomLogging' LustomLogging LustomLogging dsx Rt Time T/3026 85634 PFM

Ermviormmend - Erd T 11/30/2016 8 56, 40 PM

Stabus Succeeded Caller SSISCOOKEOOK Chistian

Machine SSISCOOKBOOK

- ) Nama s ‘Value Data Type

T Fier Result: Al; (3more) CALLER INFO Senng

Result « Duaion + Package Mamc = Task Nomc = Exccution Path — CUSTOMIZED LOGGING_ CustomLogong Stang
(eec) LEVEL
DUMP_EVENT_CODE 0 Strg
DUMFP_ON_ERROR Fales Boclean
DUMP_ON_EVENT Fales Boolean
LOGGING_LEVEL 100 32
SYNCHRONIZED Fales Boolean
Property Path = Property Value
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8. Click on New Query in SSMS and type the following query. Click on Execute or
F5 to execute the query. You should see that the package read and inserted two
rows.

USE 55I5D8
G0

—DECLARE @RowcountExecution_id bigint = (SELECT MAX(execution_id) FROM [catalog] [execution_data_statistics]);

—ISELECT
@RowcountExecution_id AS SSISExecutionID
, [package_name]
, [dataflow_path_id string]
, [source_component_name]
, [destination_component_name]
, SUM({ [rows_sent]) as [Rows]
FROM [catalog].[execution_data_statistics]
WHERE execution_id = @RowCountExecution_id
GROUP BY [package_name]
, [dataflow path_id string] |
» [source_component_name ]
» [destination_component_name]

100% -~
551SBeecutionlD  package_name dataflow_path_id_siring source_component_name  desiinalion_component_name  Rows
1 3 Customloggngdisx ~ Pathsole_sc SELECT_1.0LE DB Source Ouiput]  ole_sc SELECT 1 ! ole_dst_Customlogging (2
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See also

We'll talk more about logging in the next chapter where we'll talk about an SSIS framework.
In the meantime, this recipe introduced you to logging in SSIS but there's much more to be
covered later in the book.

Azure tasks and transforms

This section will guide you on how to install the Azure Feature Pack that, in turn, will
install Azure control flow task and data flow components. The Azure ecosystem is
becoming predominant in Microsoft ecosystems and SSIS has not been left over in the past
few years.

The Azure Feature Pack is not an SSIS 2016 specific feature. It's also available for SSIS
version 2012 and 2014. It's worth mentioning that it appeared in July 2015, a few months
before the SSIS 2016 release.

Getting ready

This section assumes that you have installed SQL Server Data Tools 2015.
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How to do it...

We'll start SQL Server Data Tools, and open the CustomLogging project if not already
done:

1. In the SSIS Toolbox, scroll to the Azure group. Since the Azure tools are not
installed with SSDT, the Azure group is disabled in the toolbox. Thee toolss must
be downloaded using a separate installer. Click on the Azure group to expand it
and click on Download Azure Feature Pack as shown in the following
screenshot:

» Containers

» Other Tasks

v | Azure '6'

To add an item to this group,
right-click the item and select
Move to Azure.

ol

!Download Azure Feature Packl
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2. Your default browser opens and the Microsoft SQL Server 2016 Integration
Services Feature Pack for Azure opens. Click on Download as shown in the
following screenshot:

= ] Microsoft Store Products Support Search Microsoft.com

Download Center Windows

Windows comes to life on these featured PCs.
Shop now >

Microsoft SQL Server 2016 Integration Services Feature Pack for Azure

. S
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3. From the popup that appears, select both the 32-bit and 64-bit versions. The 32-bit
version is necessary for SSIS package development since SSDT is a 32-bit
program. Click Next as shown in the following screenshot:

®
Choose the download you want
7 File Name Size
o Download Summary;
| SsisAzureleaturePack_2016_x64msi EN ]

1. SsisAzureFeaturePack_2016_s6d.msi
2. SsishureleaturePack_2010_ b6 msi
1| SeisAzureFeatureback 2016 86 38 MB

Total Size: 7.6 MB
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4. As shown in the following screenshot, the files are downloaded:

zureFeaturePack_20

Save Save as Cancel

5. Once the download completes, run one the installers downloaded. The following
screen appears. In this case, the 32-bit (x86) version is being installed. Click Next
to start the installation process.

|(:—] Microsoft SQL Server Feature Pack Setup o= X

Welcome to the Microsoft SQL Server
2016 Integration Services Feature Pack
for Azure (x86) Setup Wizard

Microsoft SQL Server 2016 Integration Services (SSIS)
Feature Pack for Azure provides SSIS the capability of
connecting to Azure Blob Storage and Azure HDInsight. It
enables you to create SSIS packages that transfer data
between an Azure Blob Storage and on-premises data
sources, and process data using Azure HDInsight.
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6. As shown in the following screenshot, check the box near I accept the terms in
the License Agreementand click Next. The installation starts.

i’ Microsoft SQL Server Feature Pack Setup

Please read the Microsoft SQL Server 2016 Integration Services
Feature Pack for Azure (x86) License Agreement

ICROSOFT PRE-RELEASE SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER 2016 INTEGRATION SERVICES
FEATURE PACK FOR AZURE

These license terms are an agreement between Microsoft Corporation
(or based on where you live, one of its affiliates) and you. Please read
them. They apply to the pre-release software named above, which
includes the media on which you received it, if any. The terms also
apply to any Microsoft

| accept the terms in the License Agreement

B Bock Gonco
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7. The following screen appears once the installation is completed. Click Finish to
close the screen.

:;:: Microsoft SQL Server Feature Pack Setup =

Completed the Microsoft SQL Server
2016 Integration Services Feature Pack
for Azure (x86) Setup Wizard

Click the Finish button to exit the Setup Wizard.

Back Einish Cancel

8. Install the other feature pack you downloaded using previous recipe steps in
Custom logging.

9. If SSDT is opened, close it. Start SSDT again and open the CustomLogging
project we created in another recipe. In the Azure group in the SSIS toolbox, you
should now see the Azure tasks as shown in the following screenshot:

4 Azure
<& Azure Blob Download T..
C# Azure Blob Upload Task
# Azure HDInsight Create...
# Azure HDInsight Delete...
# Azure HDInsight Hive T..
# Azure HDInsight Pig Task
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See also

This book contains a dedicated chapter on Azure tasks and transforms: chapter 9, On-
Premises and Azure Big Data Integration. They will be explained in more detail with useful
examples.

Incremental package deployment

Prior to SSIS 2012, packages needed to be deployed one by one. We were usually
downloading all packages from the source control software, such as Team Foundation
Server (TFES), Visual Source Safe, SVN, and so on. Once downloaded, packages were moved
to their destination. At that time, the person who deployed the packages had the choice to
overwrite or skip existing packages. Usually, they overwrote all the packages since they
were using the source control.

For those who didn't use the source control, they had all the necessary flexibility to deploy
what needed to be deployed. Usually, they were keeping a backup somewhere on a file
share of all packages. The reason why they chose what to deploy was mainly because they
had doubts about the consistency of the packages in the file share. They were simply not
sure of the state of the packages because they were using a manual process to maintain their
solution. The source control software helps a lot with this. We have the possibility to
compare versions between packages committed in the source control, and when and who
pushed the package, among other benefits.

Enter SSIS 2012 with Project Deployment. The only way to deploy a package was to deploy
the entire project, and thus, all packages in it. If the source control was in place to manage
the package code, this was barely an issue. But, not everybody is using the source control
and Microsoft recognized it. With SSIS 2016, we can now deploy part of your project
packages. You're not forced to deploy the entire project.
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Getting ready

This recipe assumes that you have created and deployed the CustomLogging recipe.

How to do it...

1. With the CustomLogging project opened, right-click on the
CustomLogging.dtsx package and select Copy as shown in the following

screenshot:
:

! & o-58B s

Search Solution Explarer (Ctrl+;)

2d solution ‘CustomLogging’ (1 project)
4 £ Customlogging

& Project.params

Wl Connection Managers

4 @ ssis Packages
Set as StartUp Object I
Execute Package

Deploy Package

(4 Open
<> View Code F7
[e View Designer Shift+F7

¥ Entry-point Package

Scope to This

MNew Solution Explorer View
Exclude From Project
db Cut Ctrl+X on Explorer
! Copy Ctrl+C
X Delete Del
[0 Rename
& Properties Alt+Enter
FrreTTame —ust 'nm
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2. Now, right-click on the SSIS Packages folder and select Paste as shown in the
following screenshot:

Ml Solution Explorer v+ I X
: R o-SIR H|=
Search Solution Explorer (Ctrl+;) P~

& Solution ‘CustomLogging’ (1 project)
4 *.[;r CustomLogging

& Project.params

wl Connection Managers

B, New SSIS Package
’I'E]

SSIS Import and Export Wizard...

Convert Deployment Model

Upgrade All Packages

B Add Existing Package

u"fl Paste Ctrl+V
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3. A copy of the package is created and named CustomLogging 1.dtsx as shown
in the following screenshot:

Solution Explorer v 1>
N o-5aE F|=
Search Solution Explorer (Ctrl+;) po

%4 Solution ‘CustomLogging’ (1 project)
E £ Customlogging

&® Project.params

@l Connection Managers

4 | SSIS Packages

L CustomLogging.dtsx
4 @ Package Parts

&l Control Flow

&l Miscellaneous
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4. Right-click on the newly created package, CustomLogging 1.dtsx, and select
Deploy Package from the menu as shown in the following screenshot:

e @ o-58H pl=

Search Solution Explorer (Ctrl+;) A

% Solution ‘CustomLogging’ (1 project)
4 ;{; CustomlLogging

& Project.params

W Connection Managers

4 @l S5IS Packages
@ Customlogging 1.dtsx

E CustomLogging.dtsx

Set as StartUp Object

Execute Package Package Parts

Control Flow

Deploy Package Miscellaneous
(') Open
<> View Code F7
[e View Designer Shift+F7

v Entry-point Package
Scope to This

New Solution Explorer View
Exclude From Project
% cut Crl+X Jel Explorer Solution Explorer = Class View
|:'|-| Copy Ctri+C e A O R i i . e I
X Delete Del ging 1.dtsx
Rename
K Properties Alt+Enter

CustomLogging 1.dtsx
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5. As shown in the following screenshot, the Server name is already selected since
we've deployed the project there before. It can be changed if necessary. The Path
is where the deployed package will be located; the
SSISDB/CustomLogging/CustomLogging folder in the SSIS Catalog. Click Next

to advance to the next step.

2" Integration Services Deployment ...  — [ X

Select Destination

Introduction @ Help

Select Source

Enter the destination server name and where
the project will be located in the Integration
Services catalog.

Select Destination

Review

Results

Server name:

|SSISCOOKBOOK | Browse...
Path:

|,-’SSISDB;’CustomLogginngustomLogging | Browse...

_ The packages would be deployed to selected project. The same name packages would be
replaced.
/-

o> =

6. Now we are at the Review screen as shown in the following screenshot.
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21" Integration Services Deployment ...  — [ X

Review

Introduction @ Help
Select Source Review your zelections.
Select Destination

Review Summary:

Results

E| U_se the following arguments to perfarm this deployment from the command line:
¢ iCommand line: /Silent /Model Type:Package /SourcePath:"C:\Users\Christian\Documents®

E| Source

Package#l: Custommﬁing 1 dtsx

B eslinatian

Server name: SSISCOOKBOOK
‘- Path: /551SDB/CustomLogging,/Custom Logging

ual Studio 2015 projects®Custom Logging“CustomL|

< Previous Mext > Deploy Cancel

Notice that the package to be deployed is CustomLogging 1.dtsx.It
is tagged as Package#1 since we might have selected multiple
packages to deploy. Click Deploy to proceed to the deployment.
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7. If everything goes well, you should get a screen like the following screenshot
meaning that the package has been successfully deployed. Click on Close to get

rid of it.
1 . .
" Integration Services Deployment ... — L] X
Results
Introduction @ Help
Select Source Results
Select Destination
Review Action Resutt
Results a Loading packages Passed
a Connecting to destination server Passed
a Changing packages protection level Passed
a Deploying packages Passed
Save Report...

8. Now, go to SSMS and open the SSIS Catalog as shown in the following
screenshot. You will see that the package has been deployed. We won't execute it

for now as we only wanted to demonstrate how single package deployment
works.
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= [ Integration Services Catalogs
= [y SSISDB
= [ CustomlLogging
= 1 Projects
= 3] Customlogging

= L3
= CustornLogging 1.dtsx

=], Customlogging.dtsx

There's more...

The capability to deploy individual packages is possible with SSIS 2016 only. If we have
tried to deploy to a SSIS Catalog of a previous version of SSIS (2012-2014), the deployment
would have failed. So, to reinforce the point here, SSDT can show you the option that you
can deploy individual packages but you'll need SSIS 2016 to be able to use it.

Multiple version support

Since its inception, SSIS designer never supported backward compatibility. For example, if
you developed a package in SSIS 2014 and tried to deploy it in a SSIS 2012 catalog, you
would not be able to do it. Or worse, if you opened a package developed with SSIS 2012
with a SSDT that was used with SSIS 2014, the package was upgraded. When another
developer tried to open it with SSDT used for SSIS 2012, he/she was not able to do it. The
package was upgraded, period.

With SSIS 2016, SSDT had the following enhancements:

e Backward compatibility to prior SSIS versions down to SSIS 2012.

¢ Unified SSDT: as we'll see later in the book, SSDT can be used for BI components
development as well as database development. Prior to SSDT for Visual Studio
2015, it was confusing whether we were using SSDT-BI for Bl development or
SSDT-SQL for database development.
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Getting ready

This recipe assumes that you have created an SSIS project in SSDT. We'll be using the
CustomLogging SSIS project developed in a previous recipe in this chapter.

How to do it...

1. With SSDT and CustomLogging SSIS project opened, right-click on the project
and select Properties as shown in the following screenshot:

Search Solution Explorer (Ctrl+ 2

Deploy omLogging

v roject.params

kil Build onnection Managers
Rebuild SIS Packages

| .
New Solution Explorer View # Customlogging 1.dtsx

. Customlogging.dtsx
Add »

ackage Parts

Manage NuGet Packages... ;| Control Flow
Debug » liscellaneous
Convert to Package Deployment Model
Source Control 4

X Cut Ctrl+X
Paste Ctrl+V

Rename

¥ 4 Properties Alt+Enter
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2. The CustomLogging Property Pages dialog box opens. Select Configuration
Properties and you'll notice a drop-down list near the property
TargetServerVersion. In our case, the selected version is SQL Server 2016. You'll
notice that you can select prior versions as shown in the following screenshot.
Click on OK to close this window.

Configuration:  Active(Development) ~  Platform: N/A @ Cenfiguration Manager...
4 Common Properties ¥ Deployment Target Version
Project SQL Server 2016 i
b Configuration Properties SQL Server 2012 '
SQL Server 2014
SQL Server 2016

TargetServerVersion
Specifies the version that is used to save, deploy, execut..

oK Cancel Apply

There's more...

This simple recipe shows you how easily we can now use SSDT for Visual Studio 2015 with
prior SSIS versions. If you open an existing SSIS project that is developed in the SQL Server
2012 or 2014 SSDT version, the designer (SSDT) will be smart enough to select the right
target version (2012 or 2014) without upgrading your project or packages.
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The default Target Server version is SQL Server 2016. If you created your SSIS project
without setting this property and try to deploy it on a prior version to 2016, the deployment
will fail. Also, if you change this property from, for example, SQL Server 2016 down to SQL
Server 2014 and your package uses new SSIS functionality, the project won't build and
therefore you will not be able to deploy it.

Error column name

This recipe will show you a new neat feature of SSIS, which is the error column name. We
could achieve something similar before SSIS 2016 but it involves using a script component
and it is difficult to reuse this kind of transform. Although we can copy and paste a script
component from one package to another, every time we do so, we must change the input
columns and recompile the script. It's not very difficult but it's a tedious task. The error
column name native implementation in SSIS 2016 is very welcome.

Getting ready

This recipe assumes that you have created the CustomLogging project and package from
previous recipe.

How to do it...

1. In the CustomLogging.dstx package, navigate to the
dft_dbo_CustomLogging by double-clicking on the Data Flow task. Click on the
path (blue arrow) between the ole_src_SELECT_land the
ole_dst_dbo_CustomLogging transform to select it. Right-click on it and select
Delete to delete it.
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E—) ole_src_SELECT 1

Edit...
Resolve References
Enable Data Viewer
Autosize
i(- ole_dst_dbo.  zeom
Cut
Copy
Paste
X Delete
& Properties

Ctrl+X
Ctrl+C
Ctrl+V
Del

Alt+Enter

2. Drag and drop a derived column transform from the SSIS Toolbox onto the data
flow. Link it to the ole_src_SELECT_1 and double-click on it to open the
derived column transformation. As shown in the following screenshot, do the

following;:

e Derived Column Name: DateToConvert
e Derived Column: leave it as <Add as new column>

e Expression: Type 1600-01-00. This is not a valid date; it will cause an
error and that's precisely what we want.
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3. Click on OK when finished.

& Derived Column Transformation Editor O %

Specify the expressions used to create new column values, and indicate whether the values update existing columns or populate new columns.

) 3 Vot ard Pacamatens + = Mathematical Functions
42 Cokea + 3 String Functions

+ = Date/Time Functions

+ 3 NULL Functions

+ aTvoe Casts

+ 3 Operators

Description:
Derived Column Name Derived Column Expression Data Type Le
| DateToConvert <add as new column> “1600-01-00" Unicode string [DT_WSTR]  1(
< 4

Configure Error Output... Cancel Help

4. Rename the derived column der_ AddDate.

5. Now, drag and drop a data conversion transform onto the dataflow task. Attach
it to the der_AddDate derived column created previously and double-click on it
to open the Data Conversion Transformation Editor. Enter the values as shown
in the following screenshot:

¢ Input Column: Check the column DateToConvert in the Available
Input Columns.
¢ Output Alias: Change it to DateConverted.

e Data Type: Select date [DT_DATE] from the drop-down list.
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It is also shown in the following screenshot:

1,0 Data Conversion Transformation Editor O X H

ld  Configure the properties used to convert the data type of an input column to a different data type. Depending on the data type to which the
column is converted, set the length, precision, scale, and code page of the column.

Available Input Columns
H ®  Name
[ 0 LoglD

(7] DateToConvert

Input Celumn Output Alias Data Type * Length Precision Scale Code Page

DateToConvert DateConverted Unicode string [DT_WS... |V 10
database timestamp wit.. ~

| database timestami wit...

| decimal [DT_DECIMAL]
double-precision float [...
eight-byte signed integ...
eight-byte unsigned int..

| file timestamp [DT_FILE... ~

| Configure Error Qutput... Cancel Help
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6. The Data Conversion Transformation Editor should now look like the following
screenshot. Click on the Configure Error Output... button.

1,0 Data Conversion Transformation Editor O X

Configure the properties used to convert the data type of an input column to a different data type. Depending on the data type to which the
column is converted, set the length, precision, scale, and code page of the column.

®m  MName
| o |LogiD
& DateToConvert

Input Column Output Alias Data Type Length Precision Scale Code Page
| DateToConvert . DateConverted date [DT_DATE]
< >
Configure Error Output... oK Cancel Help

7. You will get a screen like the following screenshot. By default, the Error and
Truncation errors will fail the component.
1. Select both columns and from the drop-down list near Set this value to
select cells, select Redirect row. Click Apply.
2. You should now see that both column values are now set to Redirect
row.
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3. Click OK to close the editor and rename the transform as
dcnv_DateConverted.

& Configure Error Qutput a X
g P

Specify how row-level errors are handled by this component. You can handle errors in the row, or truncation errors in columns.
Errors can fail the component, or they can be ignored, or they can be redirected to an error output.

Input or..  Column Error Truncation Descri...

=% Data ..

% Date.. || Fail component Fail component Conv...

Set this value to selected cells: Redirect row it Apply
Fail component
Ignore failure

Redirect row

Cancel

8. Now, bring an audit transform from other transforms onto the dataflow task. The
following steps detail what's in the following screenshot:
1. Attach the Data Conversion Error Output (red path or arrow) to it.
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2. Right-click on the error path and select Enable Data Viewer from the

menu that appears.

(_) [] dcnv_DateConverted

Data Convérsion Error Output

Edit...
Resolve References

Enable Data Viewer

’1 Au d it Autosize

Zoom >
Cut Ctrl+X —
Copy Ctrl+C
Paste Ctrl+V
X Delete Del
& Properties Alt+Enter

As we did before in the Customized logging level recipe, select all the
8 transforms and click on Make Same Width from the Layout toolbar. From

the Format menu, select Format Auto Layout a Diagram to format the
data flow task objects properly.

[123 ]



What Is New in SSIS 2016

9. Your data flow task should look like the following screenshot. Now, right-click
anywhere in the background of the data flow task and select Execute Task from
the menu.

Control Flow SEWEREEERN @ Parameters B Event Handiers ©- Package Explorer

Duta Fiow Task: % dft_dbo_Customlogging

B> olesc skt

jﬁ\! der_AddDate

Vanahies

S5 Toolbox

it Breaipoants.
1—)” denv_DateConverted Zoom =
j Data Cofwversion Error Output
& Properties ek
e(- ole_dst_dbo_CustomLogging 'ﬂ Audit
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10. You should see a data viewer like the following screenshot:

Data Conversion Error Output Data Viewer at dft_dbo_CustomlLogging
' Detach Copy Data

LoglD DateToConvent Errer.. Error, ErrorCods - Description ErrerCalumn - Description
1 1600-01-00 -107... 9 The data value cannot be converted for reasons other than sign mismatch or data overflow.  derv_DateConverted. Outputs{Data Conversion Output]. Columns[DateConvertad]
2 1600-02-00 -107... 9 The data value canncit be converted for reasons other than sign mismatch or data overflow.  derv_DateConverted. Outputs{Data Conversion Output]. Columns[DateConvertad]

It is explain in as follows:

e The DateToConvert is the column we tried to convert.

The second column is the ErrorCode, an internal code to SSIS.

The third column is the ErrorColumn which is a lineage ID that SSIS assigns to all
columns in the data flow task.

The ErrorCode - Description column gives us the reason for the error.

The ErrorColumn - Description gives us the column that failed to be converted
(DateConverted).

Control Flow templates

Control Flow templates are an addition to SSIS 2016 that will surely be promising...in the
future. For now, Microsoft put the foundation of something that looks very interesting.

If there's one thing missing with SSIS it is the reusability of custom components without
doing .NET code. We'll see how to achieve custom task and transforms later in this book
using .NET and you'll see that it's tedious to achieve even for something simple. Let's say
that we would like to create a truncated table task; that is, a task that we would use to solely
erase a table's content. This task would then appear in the SSIS toolbox and be available to
all packages in your projects. This recipe is exactly what we will do using Control Flow
templates.
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Getting ready

This recipe assumes that you have done all previous recipes in this chapter or you have
your own SSIS project open.

How to do it...

1. In SSDT, with your project open, right-click on the Control Flow folder in the
Package Parts section of the solution explorer. As shown in the following
screenshot, select New Control Flow Package Part from the contextual menu.
Rename it Chapter2Part .dtsxp.

Solution Explorer * 0 X
@ o-F@|
Search Solution Explorer (Ctrl+ P~

;B‘ CustomLogging

& Project.params
@&l Connection Managers
4 @l ssis Packages
EL customLogging 1.dtsx
51 CustomLogging.dtsx

4 @ Package Parts
— |

New Control Flow Package Part  heous

Add Existing Control Flow Package Part...

Paste
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2. Drag and drop an Execute SQL task on it:

1. Rename it sql_Truncate_dbo_CustomLogging.

2. Click anywhere in the Control Flow. Set its description property to
This is a simple template that is meant to truncate the table
[dbo].[CustomLogging].

3. As shown in the following screenshot, right-click in the Connection
Managers area and choose New OLE DB Connection... from the menu
that appears:

g‘a sql_Truncate_dbo_CustomLogging 0

New OLE DB Connection...

New Flat File Connection...

New ADO.NET Connection...

New Analysis Services Connection...
New File Connection...

New Connection...

& Properties Alt+Enter

Right-click here to add a new connection manager to the SSIS package.
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3. As shown in the following screenshot, select the existing connection
(SSISCOOKBOOK\TestCustomLogging in this case) in the top left or create a
new one by clicking on NEW.... Click on OK when done to close the Configure
OLE DB Connection Manager window.

@ Configure OLE DB Connection Manager O X

To create a connection manager based on previously defined connection information, select a data
connection, and then click OK. To create a new connection manager, click New.

Data connections: Data connection properties:

SSISCOOKBOOK. TestCustomLogqging Prope... Value
Data S... SSISCOOKB...
Initial ... TestCustom...
Integr... SSPI
Provider SQLNCLI11.1

New... Delete

OK Cancel

4. Double-click on the sql_Truncate_dbo_CustomLogging task to open the
Execute SQL Task Editor. Set the properties in the SQL Statement section as
follow:

¢ ConnectionType: OLE DB, the default value
e Connection: Set it to the connection manager created in the previous
step.
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* SQLSourceType: Leave the default value, Direct input type the
following SQL DML statement in the SQL Statement property:

TRUNCATE TABLE [dbo].[CustomLogging];

It is also shown in the following screenshot:

! Execute SOL Task Editor n ®

Configure the properties required to run SUL statements and stored procedures using the selected connection.

b

General ¥ General
Parameter Mapping Name sgl_Truncate_dbo_CustomLogging
Result Set Description Execute SQL Task
Expressions ¥ Options
TimeOut 0
CodePage 1252
TypeConversionMode Allowed
¥ Result Set
Resultset Nene
¥ SQOL Statement
ConneclionType OLE DB
Connection S51SCO0KBOOK. TestCustomLogging
SQLSourceType Direct input

SQLStatement TRUNCATE TABLE [dbo].[CustomLogging]; ...
IsQueny
BypassPrepare True

edProcedure False

SQLStatement
Specifies the query to be run by the task.

Browse... Build Query... Parse Query

5. Save and close the Chapter2Part .dtsxp package part.
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6. Now, open the CustomLogging package from the solution explorer. As shown in
the following screenshot, there is now a new component in the Package Parts
section of the SSIS Toolbox: the Chapter2Part created in the previous steps. Also,
notice the description below the Package Parts section. This is the one that we
assigned at the Control Flow level of the package part when it was created.

4 Containers
T For Loop Container
B3 Foreach Loop Container
[ Sequence Container

» Other Tasks

4 Package Parts

i Chapter2Part .

v Chapter2Part 7]

This is a simple template that is meant to truncate
the table [dbo].[CustomLogging].

7. Drag and drop a Chapter2Part onto the Control Flow of the CustomLogging
package. Now to get the same as in the following screenshot:

CustomLogging.dtsx [Design] + X
.‘E Data Flow & Parameters [ Event Handlers = Package Explorer

\P

ﬂ? Chapter2Part

=Y
i i dft_dbo_CustomLogging
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Execute the following steps:

8. Connect it to the dft_dbo_CustomLogging data flow task.
9. Select all Control Flow components

10. In the Layout toolbar, click Make Same Size

11. From the Format menu, select Auto Layout Diagram to properly align the tasks

12. Execute the package to make sure that the package part is properly working and
stop the package execution when done.

13. Double-click on the Chapter2Part to view its properties as shown in the following
screenshot. Go to the Connection Managers tab. Locate the ConnectionString
property as highlighted in the screenshot. Notice that it has a fixed value. This is
the biggest limitation of these parts; there is no way for now to alter any of the
property at runtime. We cannot use package configurations or parameters to alter
these values dynamically as we can with regular tasks.

1.2 Package Part Configuration Dialog

Propertie

Properties

Set Property Name

CONNECTONSANNG

ST
InitialCataloa TestCustomLoaaing

Name (PackagePart155ISCOOKBOOK TestCustomLoaaing
Password  sesseess

ProtectionLevel 1

RetainSameConnection False

Seoe 0

Serverame SSISCOOKBOOK

UserName
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ETL Solution

This chapter will cover the following recipes:

e Installing the sample solution

¢ Deploying the source database with its data
¢ Deploying the target database

SSIS projects

ETL framework

Introduction

Now, let's go for the real stuff! This chapter will cover many topics that will lay out the
foundations of a simple and effective ETL solution. Over the years, I have seen many SSIS
implementations and one of the goals of this chapter is to give the readers the following:

¢ A simple but effective SSIS framework
e SSIS development best practices
¢ New data source integrations

All remaining chapters assume that we want to load a data warehouse that is a star schema
with its staging area.



Key Components of a Modern ETL Solution

The source (operational) database used is AdventureWorksLT, an old well-known
database. The following diagram describes the source database that we're going to use:

SalesLT Schema ——
AdventureWorksLT = et )
PK | ProductCategorylD
Schema PK_| Productid
= FK1 | ParentFroductCategorylD
11 | Hame 1 |Name
: U2 | ProductNumber U2 | rowguid
Best Print Results if: y Color ModifledDate
8.5x11 paper, Landscape Fitto 1 StandardCost
sheat . "
ListPrice
Size
Weight ProduciModel
= w7 FK1 | ProductModellD PK | ProductModeliD
Cuslomer Addr es Froductiodelil)
kgt iinhess FK2 | ProductCategorylD
PK,FK2 | CustomerlD SellStartDate ® U1 | Name
PK,FK1 | AddiessIiD SellCndDate X1 | CatalogDescription
DiscontinuedDate U2 | rowguid
AddressType ThumbnailPholo ModitiedDate
[I§] rowguid ThumbnailPhotoFilcMame
MedifiedDate U3 | rowguid
ModifiedDate
SalesOrderHeader v ~ ProductModelProductDescription
PK Sales Orderll) PK,FK? | ProduciModelll
Address i R S R
— aib PK,FK1 | ProductDes criptioniD
RevisionNumber PK | AddressiD PK Culure
Y OrderDate
- DueDate 11 | AddressLine1 U1 rowguid
Cuslumer E;htpuam 11 | AddressLine2 ModifiedDate
Status —» n City
PK | CustomerlD £
s-ustomert) OnlincOrderFlag 11 | StaleProvinee
- U2 + | Sales Orderumber 11 | PostalCode
MameStyle
4 PurchaseOrdelumber L 11 | CountryReglon T
;?::t"ame AccountNumber vt o ¥ e _ ProductDescription
Middlehame g g::;m:;g ModifiadDate Salea0rdecDetal PK | ProductDescriptioni
LastName ey i} PK,FK1 | Sales OrderlD
Suffix <@ I pprneiGads PK  |SalesOrderDetaillD Description
CompanyName Tanhent U1 | rowguid
SalesMerson Freight OrderQty ModifiedDate
1| EmailAddress o FK2,1 | ProductiD
TotalDue al : "
Phone Cairait % UnitPrice =
PasswordHash un rownuh UnitPriceliscount £
quid I Index
- Pnssw_&:irdSall ModifiedDate + | LineToral U Unigue Index
fowgul P u1 rowguid X XML Index
e . [N
CustomerColl F: ﬁ:::{:::

From this database, we'll insert data in a staging area and finally into a data warehouse. The
staging area and the data warehouse will be separated in schemas in a database that we'll

manage using SSDT.

The following diagram is the representation that describes the staging schema of the

AdventureWorksLTDW database:
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St & S h StgSalesOrderHeader StgfroductModel
SalesUrderil int ProductModellld int
RevisionNumber tinyint Name varchar({50)
OrderDate datetime Catalog Description xml
DueDate datetime ModifiedDate datetime
ShipUate datetime Load Executionid Digint
o Status tinyint
rders StgsalesOrderDexal OnlineOrderflag bit
(facts) SalesOrderMumber varchar(25)
PurchaseOr derNumber varchar(2s)
SalesOrderlD it Accounthumber varchar(25)
.=ﬂ i CustomerlD int
Drderlity smallint
ProductiD Int ShipMethod varchar(50) StgProductCategorny
UnitPrice mowEY CrednCardApprovaiCode | varchar(15)
UnitPriceDiscount | money SubTotal maney
LineTatal numeric{3R.6) TaxAmt money ProductCategoryiD s
ModifledDare datetime fregnt BRVY. ParentProductCaregoryld | int
SalesOrderDetaillD | int L. soney Name varchar(50)
LoadEwecutionld | bigint Comment varchar(128) MudifiedDate datetime
ShipToAddressiD int Load Executon d bigint
RillTo Ad dressID int
Lovend Execu tion ld bigint
StgCustomer Addresc
SrgProduct ModelProductDescription
‘STECustomer
CustomerlD int e
D int ProductModeliD Int
s vpe (500 ProductDescriptioniD | int
mﬁ;’“&n o ModifiedDate | datetime ProductiD int ot asehalin
Tme 3 — Load Executionld | bigint Name varchar{50) MadifiedDate datetime
Firsthame varchar({50) Producthiumber varchar(25) Load Executionid plgint
t Color warchar{15)
IMldclleName okl StgAadres Stand ardCost money
Suirix varcha (100 L - s
Companyane varcha [128) Stg valc_naﬁ]
SalesPerson varchar (256) AddressiD int ;::"J;M —_— :;""‘“"s'” StgProduct Description
Fmailfddress warchar (50} Addrezzlingl warchar(kll) ProductCategoryiD | int
Fhone varchar (25) AddresLinez varchar [6U) Sellaa.rn)ar(me datetime
Password Hash warchar(128) City varchar(30) SallndD, et ProductDescriptioniD | i
PasswordSalt | varchar{10) StaeProvince | varchar[50) FdEndDoce A TOGUEN- G | b
e - DiscontinuedDate datetime Description warchar{400)
ModifiedDoee | dasetime PostaiCode varchar(15) MadifiedDate datetime MadifiedDate datitine
LoadExecutionid | bigint CountryRegion | varchar(5U)
ModifiedDote it LoadExecutionid bigint Load Executionid bigint
Load Exccutionld | bigint

Not all tables are copied in the staging area and three sections have been identified:

e Orders: These tables contain order information as well as dates related
information. In the data warehouse section, these sections have their own tables.

e Customer: These tables contain information related to a customer and their
addresses. In the data warehouse, these tables are grouped.

¢ Product: These tables contain the product information such as model, description
in multiple languages, and so on. Like customer data, these tables are grouped in
the data warehouse.
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Once in the staging area, the data will be copied into a star schema database representation.
The tables are in the same database, but have a separate schema called DW. The following

diagram shows the DW tables:

AdventureWorksLTDW
DW Schema

DimOrderfrovenance

IROrd erFrovenance smallint dentity

ProvenanceCnde smallint
Load Executionid . bigint
DimTime T
x
PK | IDTime bigint H =
i DimAddress
.
DateODay datetime i
DayName varchar(20) g P | IDAddcess ot
DayNbOfTheWeek | tinvint FactOrders Address varchar(500)
DayMbOTheMonth tinyint . . tity varchar(100)
DayNbOfTheYear smallint m PK,FK6 | IDOrderDate bigint o Provstate varchar(100)
MonthName varchar{20) PK,FK7 | 1DshipDate bigint " Country varchar{100)
ManthNb tinyint u PK.FKE | IDDueDate bigint PostalCod rchar|25]
WeekNbOfTheMonth  tinyint " O9 picris | ipproduct smallint Loatxecutionia ;?gimm :
Quatertit tinyint PK,FK3 | IDCustomer int
Yearhib smallint m PK.FK1 | |DBillineAddress int +
IsWeekDayflag | bit i \DshippingAddress | i
IsHolidayFlag bit e it
FK4 InOrderProvenance smallint
OrderQy smallint
UnitPrice money
Discount money DimCustomer
CimProd TaxAmuounl money K int identi
2o Freight money - 100 hiaduciin:
PK | IDProduct smallint m o SalesOrderNumber varchar(25) LS CustomeniD int
LL
PurchaseOrderNumber | varchar(2s) Title varchar(8)
Producthumber wvarchar(25) InsertExecutionld bigint FirstName varchar{50)
Plﬂl‘llll?lNilm.P i warchar(50) Mid dlcName wvarchar(50)
iption (400) Lasthame varchar(50)
French Description | varchar(400) Suffix varchar{10)
Color varchar(2s) CompanyMame varchar(128)
Size varchar(5) ADWSalesPerson varchar{256)
Weight decimal(8.2) CmailAddress warchar(50)
StandardCost maney Phone varchar(25)
ListPrice money Orders Product CustomerEffDate datetime
ModelName varchar(50) (facts) CuzomerEndDate | datetime
Categnry warchar(50) CustomerCurrent bit
SubCategory warchar(50) Load Executionid bigint
Lo ad Exeou Lion Id bigint ‘ Customer | | Other |

The goal of the data warehouse is to ease data consumptions. It's easy to understand by
most users and data is categorized into areas (tables) that represent the subjects that the end

users will base their analysis on.
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The customer information has been regrouped into two tables, DimCustomer and
DimAddress. The DimAddress table has two links to the fact table. These relationships
represent the multiple addresses, two in our case: the billing and shipping address of the
customer.

The product information has been flattened into one dimension: DimProduct. Although the
base model allowed for more than one language when it comes to the product descriptions,
only two are retained in the dimension: French and English - EnglishDesctiption and
FrenchDescription.

The orders tables have been merged into one fact table: FactOrders. The DimTime
dimension has been added to allow better querying of the orders using various dates: order,
shipped, and due dates. The SalesOrderNumber and PurchaseOrderNumber are
considered derived dimensions and stay in the fact table. We don't have enough
information that can be derived from these columns and they are strongly tied to the facts.

The remaining dimension, DimOrderProvenance, has no source in the
AdventureWorksLT operational database. It has been added and is managed by Master
Data Services, another service that comes with SQL Server 2016 Developer Edition. We'll
talk about this service and this dimension later in this book.

In the next few recipes, we'll deploy these databases and the ETL's (SSIS packages) that load
these tables.

Installing the sample solution

This section will walk you through the deployment of the databases contained in the
sample solution.

Getting ready

This section assumes that you have downloaded the solution files.

[136 ]



Key Components of a Modern ETL Solution

How to do it...

1. We'll first create a folder that will hold the solution files. In our case, we created a
folder called C:\Projects\SSISCookbook and we uncompressed the solution
file in it, as shown in the following screenshot:

PC » Local Disk (C:) » Projects » S5515CookBook v O Search S515CookBook
~

MName Date modified Type Size 11 items
AdventureWorkLTDW 1/16/2017 4:43 AM File folder
AdventureWorklL TDW2012 1 File folder
AdventureWorksLT 1 File folder
Datamart 1 File folder
DBAdventureworksLTDW 1 File folder
General 1/16 File folder
MasterData 1/ File folder Availability:  Available offline
Staging 1 File folder

|:| 1 Text Document 3KB

|j 1 Text Document 4KB

.'-JE 5515CookBook 1 Microsoft Visual 5... TKB

2. Now, we open the solution in Visual Studio by double-clicking on the
SSISCookBook solution file, as highlighted in the preceding screenshot.

3. The solution opens and you will see its projects, as shown in the following
screenshot:
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Solution Explorer = 0 >
& o-8 5 Fl=
Search Selution Explorer (Ctrl+;) P

+ka] Solution 'S515CookBook’ (5 projects)
P £ Datamart

b +5] DBAdventureWorksLT

b +5] DBAdventureworksLTDW

4 £ MasterDiata

b £ Staging

The following point will describe the projects that are shown in the Solution Explorer in
SQL Server Data Tools (Visual Studio):

DB.AdventureWorksLT: This is an SQL Server database project that contains the
AdventureWorksLT database objects.

DB.AdventureWorksLTDW: This is the SQL Server database project that contains
the staging, DW, the framework database objects. We'll talk about the framework
in a subsequent recipe.

ETL.DW: This is an SSIS project that fills the tables in the DW schema.
ETL.MasterData: This is an SSIS project that connects to Master Data Services
and loads the DW.DimOrderProvenance table in the AdventureWorksDW
database.

ETL.Staging: This is an SSIS project that loads the tables in the staging schema
in the AdventureWorksDW database.
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There's more...

The solution is not completed yet. We'll add new projects as we move forward in the
chapter's recipes.

Deploying the source database with its data

The first thing we have to do now is to deploy the SQL Server database, which are
AdventureWorksLT and AdventureWorksLTDW.

Getting ready

This section requires you to have copied the sample solution on your PC and opened the
SSISCookBook.sln solution file.

How to do it...

1. In SQL Server Data Tools (Visual Studio), right-click on the
DB.AdventureWorksLT project and select Publish..., as shown in the following
screenshot:
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fe

Import

Snapshot Project
Schema Compare...
View in Object Explorer
Go to Debug Database
Build

Rebuild

Clean

Publish...

Run Code Analysis

Scope to This

MNew Solution Explorer View

Build Dependencies

Add

Manage MuGet Packages...

Refactor
Set as StartUp Project
Source Control

Cut
Remove

Rename

Unload Project

Open Folder in File Explorer

Properties

Solution Explorer >~ 1

A o-¢aF0E £

Search Solution Explorer (Ctrl+;)

gl Solution 'SSISCookBook' (5 projects)

b tureworksLTDW

zrData
g

Ctrl+X
Del

Alt+Enter

e
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2. The following screen appears; click on the Edit... button to create a connection
string to our local SQL Server instance:

Publich Database ? *

Target Database Settings

Target database connection:

| || Edit. Clea

Database name:

|AdventureWu:urksLT |

Publish script narme:

|DB.AdventureW0rksLT.sql |

Register as a Data-tier Application

Block publish ered ve Advanced...
Load Profile...
Create Profile Save Profile As... Generate Script Publish Cancel
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3. As shown in the following screenshot, clicking on the Browse tab brings up a
screen where we can choose the SQL Server instance location. In our case, we'll
choose Local. Expand the Local label and choose your SQL Server instance, in
our case SSISCOOKBOOK. The Server Name textbox will display the server you
chose. Click OK to return to the previous screen.

€3] Connect >

History  Browse

4 Local
B S5ISCOOKBOCK

B MssQllocalDB
B Projectsvi3

P Network
P Azure
Server Name: SSISCOOKBOOK
Authentication: v
User Mame: SSISCOOKBOOK\Christian
Password:
Remember Password
Database Name: AdventureWortksLT v

Details...

o ] [ o
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4. Back in the Publish Database screen, click on the Advanced... button, and the
following screen appears. This screen allows us to manage many options when
we deploy a database. Check the Always re-create database option and click on
OK to close the screen.

Advanced Publish Settings 7 x

General Drop  Ignore

Deployment Behavior

Deploy database properties

Always re-create database

Block incremental deployment if data loss might occur
[] Execute deployment script in single-user mode

[] Back up database before deployment

[] Do not use alter assembly statements to update CLR types

Advanced Deployment Options

Enabled Option £

Allow drop blocking assemblies

Allow incompatible platform

Allow unsafe row level security data movement

Comment out SetVar declarations

Compare using target collation

Disable and reenable DDL triggers

Do not alter Change Data Capture objects
Do not ALTER replicated objects

Drop statistics not in source

Generate smart defaults, when applicable

Include composite chjects

HEOR R &R OOODOL

Include transactional serints N

This property is used by 5qIClr deployment to cause any blocking assemblies to be A
dropped as part of the deployment plan. By default, any blocking/referencing
assemblies will block an assembly update if the referencing assembly needsto be  w
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5. Back in the Publish Database screen, fill the textboxes as follows:
e Database name: AdventureWorksLT

e Publish script name: DB. AdventureWorksLT.sqgl

It is also shown in the following screenshot:

Publish Database 7

Target Database Settings

Target database connection:

“)ata Source=5515CO0KBOOK; Integrated Secunty=True:Persist Security Info=False;P | Edit... Clear

Database name:

|AdventureW0rtksLT |

Publish script name:

|DB.AdventureWorksLT.sql |

[] Register as a Data-tier Application

Advanced...

Load Profile...

Create Profile I Save Profile As... I Generate Script Publish Cancel

6. Click on the Save Profile As... button.
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7. We're going to save these settings as a publish profile for this database project.
That will allow us to reuse it in the future without having to repeat the preceding
steps. Fill in the filename as shown in the following screenshot. It will create a
publish profile in the project. As shown in the following screenshot, name the
publish profile DB. AdventureWorksLT and click on Save.

4 |+ TRisPC » LocalDisk(Ci) » Prejects » SSISCookBock + AdventureWorkslT » o & | sesch AdvertureWorstT 0
Organize New folder = 9
€%) Microsoft Visual 5 Ve h Date modified Type Size

projects bin File folder
dbe
Import Scherna Logs

File falder

B OneDrve - lA-Tec File falder

[ This PC obj File folder
I Desitop SaleslT File folder
1l Documents Seripts File folder
Secu File folder

& Downloads o

| DB.AdventureWorksLT publish XML Document 1KB

B Music

=] Pictures

B videas

‘L. Local Dusk (C) ¥

File pame: | DB.AdventureWorksLT.publish "

Save asfype: Publish files (* publish.ami) -

~ Hide Folders Cancel

8. Back in the Publish Database window, click the Publish button as shown in the
following screenshot. The Generate Script option is used when we want to only
create a deployment script without deploying the database immediately. A good
example of this is when we create a script to handle it to a DBA that will be
responsible for the database deployment.
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Publish Database DB.AdventureWorksLT.publish.xml ? ped

Target Database Settings

Target database connection:

|Data Source=;Integrated Security=True;Persist Security Info:FaIse;PooIing:FaIse;Ml| Edit... Clear

Databaze name:

|Ad\.rentureworksLT |

Publish script narme:

|DB.AdventureW0rksLT.sql |

[ Register as a Data-tier Application

Advanced...

Load Profile...

Save Profile As... Generate Script Cancel

9. The Data Tools Operations window opens and displays the steps required that
are executed to deploy the database. You should get something very similar to
the following screenshot:

Data Tools Operations -+
=

Publish AdventureworksLT to . £:50:07 AM - G:34:18 AM (:04:11)
" Creating publish preview...
" Creating database script...
" Executing publish script on database 'AdventureworksLT"...
Publish completed successfully
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10. Start SQL Server Management Studio (SSMS) and look for the
AdventureWorksLT database in the object explorer, as shown in the following
screenshot:

= [_-'J AdventureworksLT

[ Database Diagrams

= 1 Tables
[ Systemn Tables
[ FileTables
[ External Tables
=1 dbo.BuildVersion
=1 dbo.ErrorLog
=1 SalesLT.Address
1 SalesLT.Customer
= SalesLT.CustomerAddress
= SalesLT.Product
—1 SalesLT.ProductCategory
=1 SalesLT.ProductDescription
— SalesLT.ProductModel
=1 SalesLT.ProductMedelProductDescription
=1 SalesLT.SalesOrderDetail
—1 SalesLT.SalesOrderHeader
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11. Right-click on any table and choose Select Top 1000 Rows, as shown in the
following screenshot:

= L_j AdventureWorksLT
@ [ Database Diagrams
= [ Tables
1 System Tables
1 FileTables
[ External Tables
& dbo.BuildVersion
& dbo.Errorlog
1 SalesLT.Address

SW

BEEE

=] SalesL Mew Table...
= Salesl” Design
2 Salesl” Select Top 1000 Rows
3 salesk Egit Top 200 Rows
1 Salesl )
Script Tabl 3
1 Salesl’ cnpe fable as
= Salesl” View Dependencies
] SalesL Memery Optimization Advisor
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12. This command will generate an SQL statement and execute it. The right pane will
show that the table has data, as shown in the following screenshot:

—ISELECT TOP (108@) [CustomerID]
, [Namestyle]
L[Title]
» [FirstName]
» [MiddleName]
,[LastName]
, [Suffix]
,» [CompanyName ]
»[5alesPerson]
, [EmailAddress]
»[Pheone]
, [PasswordHash]
,[PasswordSalt]
» [rowguid]
» [ModifiedDate]

FROM [AdventureWorksLT].[SalesLT].[Customer]

Results _:_3 Messages

CustomerlD  NameStyle Title FirstName MiddleName LastName Suffix  CompanyName SalesPerson

! ] Mr.  Odando N. Gee NULL A Bike Store adventure-works'\pamelal
2 0 Mr. Keith MNULL Hamis NULL  Progressive Sports adventure-works\david8
3 0 Ms. Donna F. Cameras MULL Advanced Bike Components  adventure-works\jilian0
4 0 Ms Janet M. Gates NULL  Modular Cycle Systems adventure-works\ilian0
5 0 Mr. Lucy NULL Hamington NULL Metropolitan Sports Supply adventure-works'shul

There's more...

Usually, SSDT database projects only create empty database shells when we select the
option that always recreates the database. The reason why we have data in the newly

deployed database is because we added a script to the database project, as shown in the
following screenshot (AdventureWorksLTData.sqgl):

4 vg | DB.AdventureWorksLT
& Properties
=B References
4 dbo
4 SaleslT
4 Scripts
a7 AdventureWorksLTData.sql
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This file contains INSERT statements that load the different tables. You can glimpse its
content in the following screenshot:

T N B

3 ST TOONTETY_INSEAT (SalesiT].[Address] on

w0
% INGIAT [SalesiT].[address] ([AddressiD]. [Addressiinel]. [dddressiined], [City]. [StateProvince]. [Coumtryfiegion], [Postalode]. [rowguid]. [MedifiedDate]) waiurs

ISEAT [SalesiT][Address] ([AddeessID], [AMdressiined], [Addressiine2], [City], [ s yheglen], [rowguid]. vaLEs
=

*  INGIAT [SalesiT].[Address] ([addressID]. [Addressiined], (dddressiined]. [City], [StateProvince], [CountryRegien]. [PostalCode], [rowguid]. [ModifiedOate]) viaurs

1 DNSENT [SalestT).[Address] ([AddeessiD], [AMdressiined], [Addressiinez], [€iny], [

LS yheglenl. [romguid], VALUES
TNSIAT (SalesiT). (Address] ([AddressID], [Asdressiinel]. (addressiined]. [City]. [StateProvince], [CountryfRegien]. [PostalCode]. [rowguid], [MedifiedDete]) vasurs
w

INSERT [SalesiT] [Address] ([AddeesslD], [AMdressiined]. [Addeessiine2], [Clry],

yheglen] [reowguid], vaLuEs

This SQL file is called via a special script in SSDT: a post deployment script. To create it, we
simply need to add a script in the project, as shown in the following screenshot. This dialog
box appears when we right-click on a folder and select Add | New | Script.

Add New Item - DB.AdventuleWorlksLT

4 |nstalled Sort by: Default - Search Installed Templates (Ctrl+E) P~

o e I Post-Deployment Script SQL Server Type: SQL Server
Programmability

; Transact-5QL script for a post-deployment
Secuiity ! | Pre-Deployment Script SQL Server step

Service Broker

Server Objects g Script (Build) SQL Server
saLCLr

SQLCLR C# ! I' Seript (Not in build) sQL Server
Storage

Tables and Views
User Scripts
Visual Studio Templates

P Online

Click here to go online and find templates.

Name: Script.PostDeploymenti.sql

o] [t ]
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Several scripts are available. The following list describes them and how they can be used:

¢ Post-deployment script: This script is executed after all the database objects have
been deployed. This is what we've used to load the AdventureWorksLT database
tables.

¢ Pre-deployment script: This script is executed before the database objects are
created. It might be used to back up certain data from tables or views before
altering a table structure.

e Script (build): These scripts are SQLCMD scripts that are parsed for errors by
SSDT when it builds the database project.

e Script (not in build): These scripts are not included in the build, meaning that
their content is not validated by SSDT when the project is built, only their
existence will be checked, that is, that the scripts really exist. There can be any
SQL in these scripts. It's the developer's responsibility to make sure that the SQL
is valid inside the scripts. Otherwise, the script will throw an error at
deployment. An example of a script not in build is
ADVentureWorksLTData.sqgl.

The following screenshot shows the post deployment script used in the
DB.AdventureWorksLT project:

s @ ip AN =2 = a M jJE4]
ScriptPostDeployment.sgl X = Sclution Explerer
p p-n v AW -8 BE-Tm @ o-¢F  pl=
= | &3] Solution "SSISCookBock (5 projects)

4 /3] DB AdventureWorkslT
& Propenties

*8 References
B dbo
L3 SaleslT
— 4 Scripts
a0 AdventureWorisLTData.sql
/B ExtendedProperties.sql
<5 Seript PostDeployment.sql

r AdventureorksLiData. sql

The command starts with : r, which is an SQL command that tells SQL Server to simply run
the file following command, in our case, AdventureWorksLTData.sql.

Deploying the target database

We'll now deploy the data warehouse database that is called AdventureWorksLTDW2016.
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Getting ready

This recipe assumes that you have access to the sample solution that is available for this
book and you have read and executed all the steps to deploy the source database.

How to do it...

The steps will be essentially similar to the ones used to deploy the source database. Since
we explained most of the steps previously, this recipe will be more concise:

1. The DB.AdventureWorksDW project contains the following schemas:

Cube: This contains specific database objects, mainly views that can be
used by an SSAS cube.

dbo: This the default schema.

pw: This folder contains database objects that belong to the DwW schema,
that is, the data warehouse star schema objects.

Scripts: This is a folder that holds pre or post-deployment scripts, as
well as utility scripts.

Staging: This folder contains database objects used by the Staging
schema.

SystemLog: This folder contains database objects used by the SSIS
framework. We'll talk about it in a section later in this book.

It is also shown in the following screenshot:

4 “{=8] DB.AdventureworksLTDW

& Properties
u-B References
Cube
dbe
Dw
Scripts
Security
Staging

VW OV " " VW W

SysternLeg
oI DB.AdventureworksLTDW.publish.xm|
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2. Right-click on the DB. AdventureWorksLTDW project in the solution and select
Publish... as shown in the following screenshot:

GEELEE AdventureworksLTDW
Import " Properties
Snapshot Project References
2 oh - Cube
[Y 5Scherma Compare... dbo
View in Object Explorer DWW
Go to Debug Database Scripts
& Build Secu_rlty
) Staging
Rebuild SystemLog
Clean DB.AdventureworksLTDW.publish.xml
Publish... L.DW

3. The Publish Database window appears. Click on Load Profile... and select the
DB.AdventureWorks2016.publish.publish profile from the Publish Settings
window that appears. Click on Open, as shown in the following screenshot:

Target Database Settings

Target database connection:
| || Edit.,
Database name:

| DEAdventureworksL TDW2012

Publish Settings

Publish script name: UN » ThisPC » Local Disk (C) » Projects » 5515CookBo)
|DB.AdventureworksLTDW.sql T New folder
[1 Register as a Data-tier Application ~
P | el Chaptes A e
----- @ Chapterl bin
Load Profile... Eﬂ Microseft Visual 5 Cube
projects dbo
Create Profile Save Profile As.. DW
@ OneDrive - 1A-Tec obj
Script
[ This PC cripts
T Deckt Security
! Estep Staging
@ Documents SystemLog
4 Downloads [ ] DBAdventureworksl TDW2016.publish.pu...
b bAucic
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4. Back in the Publish Database window, click on Publish to deploy the database,
as shown in the following screenshot:

Publish Database DBAdventureworksLTDW2016.publish.publish xml ? x

Target Database Settings

Target database connection:

|Data Source=.Integrated Security=True;Persist Security Info:FaIse;PooIing:FaIse,'M|| Edit... Clear

Database name:

|AdventurmnrksLTDW?_O1 6 |

Publish script narme:

| DBAdventureworks TDOW2016.5q |

[] Register as a Data-tier Application

Block publish when database has drifted from registered version Advanced...

Load Profile...

Save Profile Save Profile As... Generate Script Publish Cancel

5. The database starts deploying. You can see its progress in the Data Tools
Operations window, located at the bottom of the screen. It should look like the
following screenshot:

£

Publish AdventureworksLTDW2016 to . G410 AM - Gedd:22 AM (000:17)

+ (Creating publish preview...

" (Creating database script...

' Executing publish script on database 'AdventureworksLTDW2016'...
Publish completed successfully
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6. Once the deployment has completed, open SSMS and verify that
AdventureWorksLTDW2016 is in the object explorer, as shown in the following
screenshot:

=] [B SSISCOOKBOOK (SOL Server 13.0.4199.0 - §
(=g} Databases
[ Systern Databases
[ Database Snapshots
[_-_J AdventureworksLT
[ AdventureworksLTDW2016

7. Expand the database by clicking on the + sign. You will see that all database
objects are published successfully, as shown in the following screenshot:

= | AdventureworksLTDW2016

[[J Database Diagrams

= 1 Tables

3 Systern Tables

3 FileTables
1 External Tables
= Cube.DimPurchaseOrder
=1 Cube.DimSalesOrder
= dbo.ApplicationRejects
=1 DW.DimAddress
=1 DW.DimCustemer
=] DW.DimCustomerBig
=1 DW.DimOrderProvenance
= DW.DimProduct
=1 DW.DimTime
=1 DW.FactOrders
=] DW.FactOrdersBig
= Staging.StgAddress
=1 Staging.StgCustomer
=1 Staging.StgCustemerfddress
=1 Staging.StgProduct
=1 Staging.StgProductCategory

®H B

B BB

B B

HEHEBBBEB

BHEHEBBBE

®H B

=1 Staging.StgProductDescription

=1 Staging.StgProductModel

=1 Staging.StgProductModelProductDescription
=1 Staging.StgSalesOrderDetail

1 Staging.StgSalesCrderHeader

B BB

]
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8. As with the AdventureWorksLT database, there are some tables that contain
data: the dimensions. There's a post-deployment script that calls another not in
build script: DimensionsUnknownMembers.sql. This script contains SQL
INSERT statements, one for each table. These SQL statements insert one entry in
the dimensions with a -1 value for the primary key column, N/A for the codes,
and Not available for longer text entries. They are referred to as unknown
members and we'll talk about them in a later chapter of this book covering data
warehouse loads.

9. If you right-click on a dimension table -- they're all prefixed with Dim.

SSIS projects

This section will now focus on the SSIS projects that move the data from various locations.
There are several SSIS projects in the solution:

e ETL.Staging: This contains SSIS packages that transfer data from
AdventreWorksLT to the Staging schema in AdventureWorksLTDW2016

e ETL.DW: This contains packages that transfer and transform data from the
Staging schema to the DW schema in AdventureWorksLTDW2016

We'll have recipes in this section that will explain how the packages are structured and how
we'll deploy and run them to load data from the source database to the data warehouse.

There are two types of SSIS packages in the projects:

e Entry-point packages: These packages orchestrate the Extract, Transform, and
Load (ETL) flow of the solution. It's in these packages that other packages call
and in what order they are called. In the solution, there's only one entry-point
package per project.
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e Regular (child) packages: These packages are doing the ETL work, that is,
extracting the data from the source system and loading it in the destination
tables. There is one child package for each destination table. For example, the
StgAddress.dtsx package will only load the
AdventureWorksLTDW2016.Staging.StgAddress table. Doing so gives better
flexibility in terms of orchestration of packages in the entry-point packages. As
we will see later, we can make good use of parallelism since our child package
does only one task. It also makes the naming of the packages more
straightforward: we give them the same name as the destination table that they
load.

This project contains packages that load the staging schema of the
AdventreWorksLTDW2016 database. The following screenshot shows the structure of the
project:

&# Project.params

b @l Connection Managers
4 | 5515 Packages
=L MasterStaging.dtsx
Stghddress.dtsx
StgCustomer.dtsx
StgCustomerAddress.dtsx
StgProduct.disx
StgProductCategory.dtsx
StgProductDescniption.disx
StgProductModel.disx
StgProductModelProductDescription.disx
StgSalesOrderDetail .dtsx
StgSalesOrderHeader.dtsx
4 | Package Parts

W Control Flow
4 {@l Miscellanecus

L ExternalPreducts.xml

2o BxdernalProducts.xsd

L ExternalProductsSchema.xml

[ Sales2001.csv

[ Sales2002.csv

PRPRPRPEDED
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In project deployment mode, the following sections are present in the project:

e Project.params: This project artifact contains parameters that are passed by the
calling program or job of any of the packages in the project. Most of the time, a
project's connection manager's connection strings are part of it. The following
screenshot shows a glimpse of the ETL. Staging project parameters:

pruject.params [Design] + X

CR- R

Name Data type Value
st I Cmgr_DW i String Data Source=_:Initial Catalog=AdventureWorksLTDW2016:Provider=SQLNCLI11.1:integrated Security=55P!;
& Cmor_Source String Data Source=_:Initial Catalog=AdventureWorksLT;Provider=SGQLNCLI11.1;Integrated Security=55P1;

e Connection Managers: The project's level connection managers are available to
all packages in the project. In ETL. Staging, the following project's connection
managers have been created:

e cmgr_DW: Connection to the AdventureWorksLTDW2016 database
e cmgr_MDS_DB: Connection to the Master Data Services database

e cmgr_Source: Connection to the source database
AdventureWorksLT

It is also shown in the following screenshot:

4 ﬁ Connection Managers
¥ cmgr DW.conmgr

¥ cmgr_MDS_DB.conmgr
¥ cmgr_Source.conmgr
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e SSIS Packages: This folder contains all the packages necessary to load the
Staging schema of the ADVentureWorksLTDW2016 database. As stated
previously, there's one package per table loaded, as shown in the following

screenshot:
4 @l SSIS Packages
@5 EP Staging.dtsx

StgAddress.dtsx

StgCustomer.dtsx
StgCustomerAddress.dtsx

StgProduct.dtsx

StgProductCategory.dtsx
StgProductDescription.dtsx
StgProductModel.dtsx
StgProductModelProductDescription.dtsx
StgSalesOrderDetail.dtsx
StgSalesOrderHeader.dtsx

DEPREPERD

.rg

¢ As shown in the following screenshot, the package called EP_Staging.dtsx is
the main package of the project. It is tagged as Entry-point Package. We'll see
later what it does when the project will be deployed. So EP stands for entry-point
in that case. There's usually one entry-point package per project.

4 {m] SSIS Packages
B EP Stagi

E StgAdc Set as StartUp Object
5 StgCus Execute Package

Bl StgCu Deploy Package

D. StgPro

L StgPro e S

£ StgPro <> View Code

EL StgPro g view Designer

B StgPro

) StgSal v Entry-point Package

We'll now deploy the project and load the staging tables from the sources.
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Getting ready

This recipe assumes that you have access to the companion solution and have the
ETL.Staging SSIS project handy.

How to do it...

1. From SSDT, right-click on the ETL. Staging project and choose Deploy from the
contextual menu, as shown in the following screenshot:

w

Solution Explorer * =1 X 2_

@ o-® s|-= g

L 2

Search Solution Explorer (Ctrl+;) ,D - 1:;_

o

b & ETLMasterData L]

- 0 0 E

Ry & Projectparams -'gn

5 Build 4 fml Connection Managers %-

Rebuild ¥ cmgr_DW.conmgr .
=1 Al Py -1
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2. From the Integration Services Deployment Wizard, create
SsISCookBookSolution, as shown in the following screenshot:

@
Select Destination
Introduction ) Help
Source Frluﬂndu:liﬂimwmzﬂﬂmlhmﬂhmdinlh
Il creste : | Select a foderfor the project or replace an existing projectin an Integration Servicas
catalog: :| Browse...
hame -4 551508
Ee | (=)
[Ceaciiption:
This folder contains projects related to the 5515 Cook Book: solution.
ox ] [Comed
' ] -

3. Click on OK twice to dismiss both the Create New Folder and the Browse for
Folder in Project windows. Make sure that the path is named
/SSISDB/SSISCookBookSolution/ETL.Staging and click on Next and then
Deploy to deploy the project.

4. Once deployed, go back to SSMS; we're going to configure the project. Navigate
to the project and right-click on it. As shown in the following screenshot, select
Configure:
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L-%@ Coenfigure - ETL.5taging - a x
i@ Ready
Select a page B seript - | [ Help
7 Parameters
|24 References
Scope: |Entry-point packages and project hd

Farameters  Connection Managers

Container Name Value
* |ETLStaging  |Cmgr_DW u
* | ETL Staging Cmar_Source

ETL Staging CyclelD 1]
* | ETL Staging ErvwironmentMa ...

Connection
3} SSISCOOKBOOK
[SSISCOOKBOOK\Christian]

View connection properties
Progress
Ready

Cancel Help

5. As shown in the preceding screenshot, click on the ellipsis (...) button for each
parameter and set the property as follows:
e Cmgr_DW:Data Source=.;Initial
Catalog=AdventureWorksLTDW2016;Provider=SQLNCLI11.1;Int
egrated Security=SSPI

® Cmgr_Source:Data Source=.;Initial
Catalog=AdventureWorksLT; Provider=SQLNCLI11.1; Integrate
d Security=SSPI

e CycleID: Noneed to change it

e EnvironmentName: Staging
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6. Once set, you should have something like the following screenshot. Configuring
the project parameters stores the values in the project's catalog view
[SSISDB] . [catalog]. [object_parameters]. Click on OK to close the
window and go back to SSMS.

;S Script - Iﬂ Help

Scope: | Entry-point packages and project e

Parameters  Connection Managers

Container Mame Value

h ETL.5taging Cmgr_DW Data Source=_:Initial Catalog=Adventur. ..
ETL Staging Cmagr_Source Data Source=_;Initial Catalog=Adventur. ..
ETL.Staging CyclelD 0
ETL.5taging EnvironmertNa... | Staging

7. Still in SSMS object explorer, navigate to the EP_Staging.dtsx package. Right-
click on it and select Execute... from the contextual menu that appears, as shown
in the following screenshot:

= 1 Integration Services Catalogs
= [ SSISDB
= 3 5515CookBookSalution
= [Cd Projects
= 3] ETL.Staging
= [ Packages

ﬂ EP_Staging.dtsx

ﬂ StgAddress.dts: Cenfigure...
ﬂ 5thustu:umer.d1| Execute...
| StaCustormerfs P
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8. Click on Yes when asked to view the execution report. Your screen should look

like the following screenshot:

CC¢ &

Overview
on SSISCOOKBOOK at2/11/2017 12:07:33 PM

View Messages

View Performance

Execution Information

Operation ID 2

Package S5I5CookBook Solution\ETL.Staging"EP _Staging dtsx
Environment -

Status Succeeded

Machine SSISCOOKBOOK

Execution Overview

“F Filter: Result: All: (3 more)
Result 2 Duration 2 Package Name 32 Task Name
(sec)
ISucceeded 23.391 EP_Staging.disx EP_Staging
Succeeded 0 EP_Staging.dtsx sql_Closeload
0.656 EP_Staging dtex sql_OpenlLoad

I Failed
I

This report provides an owverview of the package tasks and parameters, including execution or validation information.

Execution Path -

\EP Staging

A\EP Staging“OnPostExecute
‘sgl Closeload

\EP Staging‘\OnPreExecute
‘agl Openload

SQL §
Duration (sec) 4
Start Time F
End Time 4
Caller

Parameters Used
Name
CALLER_INFO

Cmgr_DW

Cmgr_Source

CyclelD)

9. Still in SSMS, right-click on any table in the Staging schema to view its data. The

Staging schema is now loaded.
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Framework calls in EP_Staging.dtsx

This section of the book introduces an ETL framework. The purposes of such a framework
are the following:

e Store execution statistics outside the SSIS catalog: although the Microsoft SSIS
team always enhances catalog performance, keeping all execution data in the
catalog will degrade catalog performance.

¢ Align the data in such a way to be able to do some analytics on the execution
data. In that case, think of the framework as an SSIS package execution data
warehouse.

The following diagram is the ER diagram of the framework tables. These tables are stored in
the SystemLog schema:

LoadApplications.
PK | LuadA pplicationid tinyintidentity SR
PK | Executionstatusid tinyint
ApplicationName har(100)
Applicat - - . 250
v E 100)
¥ 1 H -
) | x
] I ]
] é ]
Loods LuadExecutions ExccutionStatictics
PK | Luadid bigint identity PK | LoadExecutionid bigint Identity PK | ExeculivnStatistidd bigint identity
LoadstariDaleTime | daletime -H--08 ssisserverexecutionid | bigint S81SPrujectName nvarchar(260)
LoadCndDateTime | datetime FK1 | Loadid bigint LH===== -} | S5I5PackageName nvarchar(260)
FK2 | LoadApplicationld | tinyint Ex i LDaleTime | dateti 5515Pack tDateTime ! i ffset(7)
FK1 | LoadStatusld tinyint DxecutionCndDateTime | datetime s515PackageEndDateTi ! fset(
FK2 | ExecutionStatusid tinyint DataflowPathidString nvarchar(4000)
|— _________________ H_ T SourceC + :Jw:
H x Destinati har(500)
: : RowsSent int
L}
Q i
1
]
ExecutionHejects 2
PK ExecutionRejectsld | higint identi
Prenanaslen | he ity ExecutionMessages ExecutionMessapeTypes
FK1 | LoadExecutionid bigint PK | kxecutionMessageld bigint identity PK | CxecutionMessageTypeld tinyint
Code varchar(100) O-===H+
KowValues varchar(3000) FKZ | Loadtxecutionid bigint E thonM . hari200
FK1 | ExecutlonMessageTypeld | tinyint E tionM geTyp ipti varchar({255)
MessageType nvarchar{2o)
ExeculionM essage nvarchar{4000)
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Here's the table list and their purposes:

LoadApplications: This table contains one value: SSISCookBook sample
solution. The purpose of this table, coupled with the Loads table that we'll
describe next, is to group many SSIS executions together into a common solution.
For example, in this book, we'll have an entry-point package that will call the
execution of the entry-point packages of both ETL. Staging and ETL.DW projects.
Loads: Using this table is not mandatory. The purpose of this table is to group
many SSIS executions together to know how much time it took to execute all
related projects. It can also be used to determine if all related projects finished
successfully or not.
LoadExecutions: This table contains information related to a specific SSIS
execution. The execution start and end time allow us to calculate the execution
time, while the execution status will tell us what happened for this execution.
ExecutionStatistics: Now we're as detailed as possible in SSIS package
components. This table contains various row counts and/or execution times for
each component in the SSIS package.
ExecutionStatus: This table shows SSIS execution statuses according to the
product's documentation:

® Execution created

e Running

® Cancelled

® Failed

e Pending

e Ended unexpectedly

® Succeeded

e Stopping

e Completed

ExecutionRejects: This table will hold row that have failed to load properly in
a target table. The Code column can contain error code as well as business keys.
The rows values hold the column values for a specific row from the source. We'll
talk about this table's usage later in the book.

ExecutionMessages: This table is mainly used to hold various warnings and
errors that occur during packages execution.
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® ExecutionMessageTypes: This table contains the possible message types used
by the framework:
e Errors
e Warnings
¢ Information

These tables have been deployed as part of the ADVentureWorks2016 database. They are
used with stored procedures called Execute SQL Tasks from the entry-point packages.

These stored procedures are in the SystemLog schema. The following list describes the
various stored procedures used to load these tables:

e OpenLoad: This procedure inserts a row in the Systemlog. Loads table and it
returns the LoadId column value to the calling program; in our case, an entry-
point package. The newly created row status is set to Running and the
LoadStartDateTime is set to the system date and time of the machine where the
code is executed.

e CloseLoad: This procedure takes a LoadId parameter and does the following
updates on the table SystemLog.Loads table:

e Check if all related LoadExecutions entries have run successfully.
If that's the case, the status will change from Running to Success.
Otherwise, the status will be set to Failed.

e In any case, set the LoadEndDateTime value to the system date
and time of the machine where the code is executed.

e OpenLoadExecution: This procedure has the following parameters:
e @ServerExecutionId: The SSIS execution ID that is sent from the
calling SSIS package.
e @LoadId: The SystemLog.Loads table's LoadId value. Since this
value is optional, the parameter has a default value of -1.

It then inserts a row in the SystemLog.LoadExecutions table
with parameters values and system date and time. It also returns
the LoadExecutionId column value that has been assigned by the

insertion of the row to the calling program (SSIS entry-point
package).
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e CloseLoadExecution: This is one of the most complex procedures. It receives a
single parameter, @LoadExecutionId and does the following:

e It retrieves the status for the SSISExecutionId column value for
the @LoadExecutionId value

e [t retrieves the row counts of various packages components for the
SsISExecutionId and inserts them into the
ExecutionStatistics table

e It assigns the @ExecutionEndDatetime column to system date
and time

® LogExecutionMessage: This procedure receives three parameters:
@LoadExecutionId, @ExecutionMessageType, and @ExecutionMessage. It
simply inserts a row into the SystemLog.ExecutionMessages table.

® LogExecutionRejects: This procedure is used to log rows that have been
rejected by the package executions. It has three parameters: @LoadExecutionId,
@RejectCode, and @RowValues.

This constitutes the basics of an ETL framework. As well see in future recipes, we'll use the
preceding procedures in the entry-point packages.

The Loads, ExecutionStatus, and ExecutionMessageTypes tables have some
predefined data inserted via a ScriptPostDeployment.

Now we're going to insert the framework procedure calls into the EP_Staging package.

Getting ready

This recipe assumes that you have access to this book's companion solution.
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How to do it...

1. With the solution opened, expand the ETL. Staging SSIS project. Select the
EP_Staging.dtsx package and open it. Navigate to the Event Handler tab and
select the OnPreExecute event handler from the drop-down list, as shown in the
following screenshot:

EP_Staging.dts: [Design]* # X

8o ConwolFiow g DataFiow i Perameters [EIENSHINEITY = Fackage Explorer

Exeautable: Event hander:
EP_Stagrn 0

2. As shown in the following screenshot, click the hyperlink to create the
OnPreExecute event handler:

Click here to create an 'OnPreExecute’ event handler for executable 'EP Staging'

3. If you look at the Variable pane, you'll notice that there are is a variable in that
package that is called LoadExecut ionId. This variable will hold the value
returned by the OPenLoadExecution stored procedure call. From the SSIS
toolbox, drag and drop an Execute SQL Task onto the designer surface and name
it sql_OpenLoadExecution.

4. Double-click on the SQL task (or right-click on it and select Edit) and set the
following properties on the General tab:

¢ ResultSet: Choose None from the drop-down list. This is the default
value.

¢ Connection: From the drop-down list, choose cmgr_Dw.

e SQLStatement: Enter EXECUTE
[SystemLog] . [OpenLoadExecution] ?,?,? OUTPUT.The ? marks
correspond to parameters. We'll set them up next in this recipe.
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5. Now, click on the Parameter Mapping tab in the list at the left of the Execute
SQL Task Editor and add the following parameters:
e First parameter:
e Variable Name: System: : ServerExecutionID

Direction: Inpu

Data Type: Long
Parameter Name: 0

o Parameter Size: -1
¢ Second parameter:
e Variable Name: $Project: :LoadId
e Direction: Input
e Data Type: Long
e Parameter Name: 1
e Parameter Size: -1
e Third parameter:
e Variable Name: SystemLog: : LoadExecutionId
¢ Direction: Output
e Data Type: Long
e Parameter Name: 2
e Parameter Size: -1

6. Now, right-click on the task and select Execute Task from the contextual menu
that appears. The task should execute successfully.

7. In SSMS, right-click on the SystemLog.LoadExecutions table and click on the
Select Top 1000 Row to see the data. You should have one row in the table.

8. Now, let's move to the OnPostExecute event handler. Click the hyperlink to
create an OnPostExecute event handler and drag an SQL task onto its surface.
Assign the following properties on the General tab:

¢ ResultSet: Choose None from the drop-down list. This is the default
value.
¢ Connection: From the drop-down list, choose cmgr_Dw.

e SQLStatement: Enter EXECUTE
[SystemLog] . [CloseLoadExecution] ? Again. The ? marks
correspond to parameters. In this case, we have only one.
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9. Now, click on the Parameter Mapping tab in the list at the left of the Execute
SQL Task Editor and add the following parameters:
e First parameter:
e Variable Name: SystemLog: : LoadExecutionId

Direction: Output

Data Type: Long

Parameter Name: 0
Parameter Size: -1

10. That's it! All framework objects are set up for the ETL. Staging SSIS project! In
the next chapter, we'll have a look at the project integration with SQL jobs and
automation.

There's more...

The issue faced many times with SSIS load applications is that collecting execution statistics
and messages are not built up front. In the past, before the SSIS catalog facilities, developers
needed to add substantial elements, such as Execute SQL Tasks in the various event
handlers or add row counts and variables in every child package. This was most of the time
accomplished by using template packages, packages that contained all the necessary
plumbing. They were then adapted to the load tasks necessary to load data. When these
templates were not used up front, developers needed to open all developed packages and
modify them. With medium to large sized project's that had 50+ packages, this task was
tedious and most of the time not done.

Creating framework calls in SSIS entry-point packages is the simplest way to collect row
counts and execution messages while the package is executing. The framework shown here
is both simple and efficient at doing it. Nothing special must be set in the called (child)
package to record execution information.
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This chapter will cover the following recipes:

¢ Designing patterns to load dimensions of a data warehouse
¢ Loading the data warehouse using the framework

¢ Near real-time and on-demand loads

e Using parallelism

Introduction

Once the framework is set up, it's time to focus on the different layers of our data
warehouse. There are various architectural schools of thought when it comes to data
warehouses:

¢ Corporate Information Factory (CIF)
¢ The Kimball Group dimensional data warehouse
e Data vault

The main difference between the Kimball Group and the others is the way a datamart is
loaded. The Kimball Group approach loads data into a staging area and from there,
refreshes the data warehouse. The latter is modeled as a dimensional data warehouse. It is
also known as a datamart or star schema. The Kimball Group approach uses denormalized
tables in its data warehouse.
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A typical data warehouse using the Kimball Group method has the following components:

e Data sources that can be in different formats such as text files, databases, Excel,
and so on

» A staging area that can be either persistent (contains all history of data loaded) or
transient (emptied every time data is loaded)

¢ One or more datamarts that are tied to business processes such as sales in the
samples of this book

It is also shown in the following screenshot:

Staging

The two other approaches load data into a staging area and transfer it to another layer. The
CIF approach uses a data warehouse that consists of tables modeled at third normal form.
The data vault approach requires loading data into special entities such as hubs, satellites,
and links. Once the data is loaded in this layer, it is most often loaded into a datamart for
ease of consumption.

As stated in the previous chapter, the adventureworksLTDW2016 database uses the
Kimball Group architecture. The reason for this is that it's a simpler architecture, especially
since our sample database has only data source.
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Designing patterns to load dimensions of a
data warehouse

The difference between these patterns is the way historical data is stored in the dimensions.
We call them Slowly Changing Dimensions (SCD). The following points give an overview
of various SCD types:

e Type 0: This retains the original. This means that any changes to a specific
member of the dimension will result in a new member inserted with new values.
As opposed to SCD type 2, there's no concept of the current version or start and
end date of a row. This SCD type is rarely used.

e Type 1: This overwrites changes, no history is kept. For example, let's say we
have a person'smarital status attribute in a claimant dimension. If the
initial value at insertion was Single, the attribute value is updated to Married
when the person gets married.

e Type 2: This keeps history (versioning). A bunch of system columns are added to
the dimension:

e The start and end date of the dimension member (row). Usually,
the start date equals the date when the row was first inserted in the
dimension, and the end date is set to a value that is very far in the
future (for example, December 31, 9999). This allows us to report
using a specific date as the interval and see the member value with
its historical value.

¢ Often, a Boolean column, IsCurrent, is used in conjunction with
the dates. It eases the retrieval of the latest dimension value
without using dates.

e For the preceding example, a person's marital status, instead of
overwriting the person marital status attribute, a new row is
inserted. The previous row (where the person marital status was
single) sees its IsCurrent value set to false while the new row
becomes current.

e Type 3: A column is added to the dimension n to hold the previous value. For the
person marital status example, we would have themarital previous status
and themarital status columns. The first column would be added to the
dimension structure.
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e Type 4: Adds a mini dimension. It is mainly used for large dimensions, this

pattern allows the update of dimensions members that change frequently without

having to query or update a very large table. An example of this would be the
demographic attributes of a large ClubMember dimension for a company that
sells shows (circus, festivals, and so on). If the organization has a promotion for a
certain type of member (frequent assistance, high salary, age group), it would be
easier to link these dimension attributes in a separate table attached to the fact
table. The following screenshot shows an example of this modeling technique:

DimClubMember

bigint
bigint

MemberDemographic FactPromotion

MemberDemographicKey
PK bigint PK.FK1 | ClubMemberKey
MemberUemographichey
Awivoup nvarehar(25) < PK,FK2 | MemberDemographicKe
salaryRange nvarchar(2s)
I

AssistanceFrequence nvarchar(10) SalesAmount

numeric(10,2)

PK | ClubMemberKey | bigint

FirstName nvarchar(50)
LastName nvarchar(50)

e Type 5: Adds a mini dimension and type 1 outrigger. When the
DimMemberDemographic dimension becomes large, we might need to filter the
current attributes against the base dimension. This is exactly what the SCD type 5
does. The following screenshot shows that a small outrigger is used to better slice
the DimClubMember dimension by bringing the current demographic attributes
of each member into a more manageable dimension table:

CimMemberDemographic e Dl e mner
pK bigint PK | ClubMemberkey bigint
PKFK1 | ClubMemberkey bigint
FH—O€ py kk2 | Memberbemographickey | bigint PO pa | e t graphickey | bigint
AgeGroup marchen23) FirstName nvarchar(50)
AsharyRangs Ivarchas( 23] SalesAmount numeric{10,2) LastName nvarchar({50)
AssistanceFrequence nvarchar(10) ¥
)
P
]
i
)
DimMemberDemagraphic
PK | CutrrentMemberDemographickey | bigint
AgeGroup nvarchar{2s)
SalaryRange nvarchar(25)
AssistanceFrequence nvarchar{10)

e Type 6: This is a combination of SCD types 1, 2, and 3. Basically, the dimension
has date ranges to preserve history, some attributes (columns) are overwritten,
and there may be some denormalization of attributes (type 3).

In the sample solution, we've implemented SCD types 1 and 6 only.
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This recipe discusses type 1 implementation. We'll go through an existing package and
explain how to complete it. All the type 1 dimension's packages have been completed
except one: DimProduct_Incomplete.dtsx. As a reference, you can always look at the
completed package: DimProduct .dtsx. The incomplete package is shown in the following

screenshot:

=
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ole_src_StgProduct

b

der_LoadExecutionId_Productld

b

lkp_StgProductCategory_ProductSubCategory
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The ole_src_StgProduct contains a query from the Staging.StgProduct table:

SELEC
ListP
FROM

WHERE

T ProductID, Name ProductName, ProductNumber,
rice, [Size], Weight, ProductModelID, ProductCategoryID

Staging.StgProduct
LoadExecutionId = ?

Color,

The LoadExecutionId is parameterized with the package parameter
(SourceLoadExecutionId), as shown in the following screenshot:

StandardCost,

4 OLE DB Source Ec O X
Configure the properties used by a data flow to obtain data from any OLE DB provider.
Conned ol ALEnn i L e “ew, and select the data access mode. If using
Column 5! Set Query Parameters O * pgthe query or by using Query Builder,
Error O Map variables to parameters in the SQL statement.
Mappings: = I e
Parameters Variahles Param direction
:Parameterﬂ SPackagenSourcel cadExecutionld § Input
v
| Parameters...
horylD
Build Query...
Browse...
Parse Query
Preview...
OK Cancel Help
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This parameter is given by a framework-stored procedure call (OpenLoadExecutionId). It
allows you to query the latest slice of staging data that has not been inserted in the data
warehouse yet.

A derived column is used to add the data warehouse LoadExecutionId to the pipeline. It
also converts the integer source product ID from an integer to a small integer, as shown in
the following screenshot:

& Derived Column Transformation Editor O x

Specify the expressions used to create new column values, and indicate whether the values update existing columns or populate new columns.

[ Variables and Parameters 3 Mathematical Functions
3 Columns 3 Sting Functions

.3 Date/Time Functions
3 NULL Functions

3 Type Casts

4 Operators

Description:
Derived Column Mame Derived Column Expression Data Type Lt
LoadExecutionld <add as new celumn> @[SPackage:LoadExecutionld] eight-byte signed integer ...
Productld <add as new column> (DT_I2)Product|D two-byte signed integer [...
< >

Configure Error Qutput... Cancel Help
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Then, there are a bunch of lookups that bring attributes to the pipeline. For example, the
following screenshot shows how we retrieve the subCategory column from the
Staging.StgProductCategory table using the product category ID from the OLE DB
source. At the same time, the ParentProductCategoryID column is retrieved to get the
category in a subsequent lookup:

[ Lookup Transformation Editor O *

This transferm enables the perfermance of simple equi-joins between the input and a reference data set.

General
Connection Available Input Co
Advanced E
Error Qutput I ProductNumber Available Lookup Columns
Color |  Name Index
StandardCost |
ListPrice Parent ProductCategoryl D
Size SubCategary
Weight

ProductModellD
ProductCatea...

< >
Lookup Column Lookup Operation Output Alias
ParentProductCategorylD <add as new celumn> ParentProductCategorylD
SubCategory <add as new celumn> SubCategory
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All the lookups use what is called lookup expressions. This means that the lookup cache is
built with only the latest LoadExecutionId available for the staging area environment. To
set the lookup expression, we click anywhere in the background of the data flow task and
go to the Properties pane. We scroll down to Expressions and we set the
lkp_StgProductCategory SQL command, as shown in the following screenshot:

B oo |

[Ikp_S5tgProductCateq "SELECT ProductCategoryl

Clicking on the ellipsis button (...) will produce the following dialog box:

! Property Expressions Editor O e

Property expressions:

Property Expression
[kp_StgProductCategory_Product SubCategory] [SqlCommand] "SELECT ProductCategoryl...

Delete Cancel
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To set the expression, we click on the ellipsis button again. The Expression Builder appears
as shown in the following screenshot:

Expression Builder O X

Specify the expression for the property: lkp_StgProductCategory_Product SubCategory] [SgiCommand].

= |25 Varables and Parameters & 3 Mathematical Functions
@ [ System Variables @ 3 Sting Functions
O %Package:LoadExecutionDate & 3 Date/Time Functions
{p SPackage:LoadExecutionld @ [ NULL Functions
O SPackage::Source LoadExecution|d & 4 Type Casis
O SProject:-emgr_DW_ConnectionString m 4 Operstore
p SProject:CyclelD

O SProject:-Environment Name
) SProject:NACode
) SProject:NullDescription

Description:

SELECT ProductC: D, ParentProductC: 1D, Name SubCategoryFROM Staging.StaProductCategory
WHERE LoadExecutionld = +{DT WSTR, 10) @[5$Package::Sourceload Executionld]

Evaluated value:

SELECT ProdudCaleyury D, Paer il Producl CalewuylD. Name SubCaleyury
FROM Staging. StgProductCategory
WHERE LoadExecutionld = 0

0K Cancel

The sELECT SQL statement is filtered using the package SourceExecutionId parameter.
This filtering is used to cache only the necessary rows in memory as lookups with full cache
might use lots of memory if we're not careful.

After all the lookups, we have a derived column that replaces all the nullable columns with
default values.
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Doing so has the following benefits:

¢ Simplifies the dimension usage when querying. A null value cannot be compared
to another value even if it's null. Using default values simplifies the queries.

e Null values cannot be indexed. Having a value instead of a null will surely help
querying performances.

e Null values have to be handled differently in many SSIS transforms. Using non-
null values simplifies the code.

The following screenshot shows the content of the der_NULL columns:

& Derived Column Transformation Editor O *

Specify the expressions used to create new column values, and indicate whether the values update existing columns or populate new columns.

[ Variables and Parameters 3 Mathematical Functions
3 Columns 3 String Functions

3 Date/Time Functions
3 MULL Functions

4 Type Casts

3 Operators

Description:
Derived Column Mame Derived Column Expression Data Type L
EnglishDescription Replace 'EnglishDescripti... ISMULL{EnglishDescription) ¥ (OT_STR,40,1252)@[5Proje...  string [DT_STR] 4
FrenchDescription Replace 'FrenchDescription'  |SMULL(FrenchDescription) 7 (OT_5TR,40,1252)@[5Projec...  string [DT_STR] 4
Color Replace 'Color’ ISMULL{Color) ? (DT_5TR,15,1252)@[5Project:NACode] : ..  string [DT_5TR] 1
Size Replace 'Size' ISMULL(Size) ? (DT_STR,5,1252)@[SProject:NACode] : Size  string [DT_STR] 5
Weight Replace "Weight' ISMULL(Weight) 7 (DT_MUMERIC,8,2)0 : Weight numeric [DT_MUMERIC]
< >

Configure Error Output... Cancel Help

All right, enough talk now. Let's complete the package.
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Getting ready

You will need to have access to the sample solution to follow this recipe.

How to do it...

1. Open the DimProduct_Incomplete if not done and go into the data flow task
(dft_DimProduct_ups).

2. Add a lookup transform after the der_NULLColumns and rename it
lkp_DimProduct_productid.

3. Double-click on it to open the Lookup Transformation Editor.

4. On the General tab, change how to handle rows with no matching entry to
redirect rows to no matching output.

5. On the Connection tab, select Use result of SQL query and paste the following

query in the textbox:
SELECT IDProduct]
ProductName]

EnglishDescription]
FrenchDescription]
Color]
Size]
Weight]
StandardCost]
ListPrice]
ModelName]
Category]
SubCategory]
LoadExecutionId]
W] . [DimProduct];

N N SN S S SN SN SN S S~ N~ 0~

[
[
[
[
[
[
[
[
[
[
[
[
[
(D

FROM
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6. On the Columns tab, select all the columns except IDProduct and rename them

as shown in the following screenshot:

= Lookup Transformation Editor O
This transfarm enables the perfermance of simple equi-joins between the input and a reference data set.
General
Connection Available Co Available Lookup Columns
| Mame Index  »
Advanced ) IDProduct
Error Qutput ProductNumber ProductNumber
Calor ProductName
StandardCost EnglishDescription
ListPrice FrenchDescription
Size Color
Weight Size
ProductModellD Weight
ProductCatea... ¥ A StandardCost h
£ > £ >
Lockup Column Lockup Operation Output Alias
ProductMNumber <add as new columnz DimProductNumber
ProductMame <add as new column> DimProductMame
EnglishDescription <add as new column> DimEnglishDescription
FrenchDescription <add as new column> DimFrenchDescription
Color <add as new columnz DimColor
Size <add as new column> DimSize
Weight <add as new column> DimWeight
StandardCost <add as new column> DimStandardCost
ListPrice <add as new column> DimListPrice
ModelName <add as new columnz DimMedelName
Cancel Help
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7.
8.

10.

11.

12.

13.

Click OK to close the Lookup Transformation Editor.

From the SSIS toolbox, insert a script component transform. Select transformation
script type and rename it scr_CheckForDifferentColumns. This script will be
used to enhance performance of the data flow. If the product exists in the
DimProduct dimension, we check if there are real differences before updating
the dimension. Updates in the data flow are executed row by row. Every time an
update is sent to an oledb command transform, a connection is opened to the
database, the row is updated, and a Commit command is issued. So, if there's
nothing to update, the row will not be sent to the dimension, saving us
unnecessary updates, and performance will be greatly enhanced.

Tie the script component to the lookup match output of the
lkp_DimProduct_productid lookup.

Go to the Input Columns. Select everything except the following columns:
ProductID, Product Number, ProductModelID, and ProductCategoryID.
Go to Inputs and Outputs. Rename Output0 to DifferentColumns. Set its
ExclusionGroup property to 1. This will allow us to use this output selectively
later, as you will see in the script.

Add a new output called sameColumns. This output is useful to debug the script
component. Set its SynchronousInoutID to
scr_CheckForColumnDifference. Also set its ExclusionGroup property to 1.
Now, go back to the Script tab and click on the Edit Script... button. The VSTA
editor opens. Type the script as shown in the following screenshot:
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public override woid Input® ProcessInputRow(Input@Buffer Row)

16 =

17 {

18 bool _RowIsDifferent = false;

15

20 if ((!_RowIsDifferent) &% (Row.Category != Row.DimCategory))

21 _RowIsDifferent = true;

22

23 if ((!_RowIsDifferent) &% (Row.Celor != Row.DimColor))

24 _RowIsDifferent = true;

25

26 if ((!_RowIsDifferent) && (Row.EnglishDescription != Row.DimEnglishDescription))

27 _RowIsDifferent = true;

28

29 if ((!_RowIsDifferent) &% (Row.FrenchDescription != Row.DimFrenchDescription))

30 _RowIsDifferent = true;

31

32 if ((!_RowIsDifferent) && (Row.DimListPrice!= Row.DimListPrice))

33 _RowIsDifferent = true;

35 if ((!_RowIsDifferent) &% (Row.ModelName != Row.DimModelName))

36 _RowIsDifferent = true;

37

38 if ((!_RowIsDifferent) &% (Row.ProductName!= Row.DimProductName))

39 _RowIsDifferent = true;

46

41 if ((!_RowIsDifferent) &R (Row.ProductNumber != Row.DimProductNumber))

42 _RowIsDifferent = true;

43

LS if ((!_RowIsDifferent) &R (Row.Size != Row.DimSize))

45 _RowIsDifferent = true;

46

47 if ((!_RowIsDifferent) &R (Row.StandardCost != Row.DimStandardCost))

48 _RowIsDifferent = true;

49

50 if ((!_RowIsDifferent) &% (Row.SubCategory != Row.DimSubCategory))

51 _RowIsDifferent = true;

52

53 if ((!_RowIsDifferent) && (Row.Weight != Row.DimWeight))

54 _RowIsDifferent = true;

55

56 if (_RowIsDifferent == true)

57 Row.DirectRowToDifferentColumns();

58 else

59 Row.DirectRowToSameColumns();

50 i

14. Then declare a Boolean variable and every i f statement. Check if there's a
difference between a column in the source and its matching component in the
dimension. At the end of the script, if there's a difference, we need to update the
row and the method Row.DirectRowToDifferentColumns is called. This is
possible because we previously set the ExclusionGroup property of the output
to 1. If no difference has been found, the row is sent to the SameColumns output.
15. Now, we'll do the final wiring of the data flow task. Add an OLE DB destination

from the SSIS toolbox and rename it ole_dst_DimProduct.
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16. From the 1kp_DimProduct_productid lookup, drag the green path (arrow) to
it. Double-click on it to open the OLE DB Destination Editor and set the
properties as shown in the following screenshot:

|_w OLE DB Destination Editor

Configure the properties used to insert data into a relational database using an OLE DB provider,

Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
the SQL command access mode, specify the SOL command either by typing the query or by using Query Builder. For

Mappings fast-load data access, set the table update options.
Error Qutput

OLE DB gonnection manager:
cmgr_DW v | New...

Data access mode:

Table or view

Name of the table or the view:
BB [DW][DimProduct] v New...

View Existing Data...
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17. Click on the Mappings tab and map the columns as shown in the following
screenshot. Click OK to close the OLE DB Destination Editor:

|_4 OLE DB Destination Editor o
Configure the properties used to insert data into a relational database using an OLE DB provider,
Connection Manager
Available Input Col.. Available Destina
Error Qutput Name
|IDProduct
ProductName
EnalishDescri.. Y
< >
Input Column Destination Column
ProductNumber | ProductNumber
Color Color
StandardCost StandardCost
ListPrice ListPrice
Size Size
Weight Weight
Productld IDProduct
ProductMame ProductMame
EnglishDescription EnglishDescription
FrenchDescription FrenchDescription
Cance el
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18. The final version of the package should end up looking like the following

screenshot:
v
x: der_NullColumns
B—a
E lkp_DimProduct_productid
l Lockup No Makch Output Lnokf Match Qutput
e@ ole_dst_DimProduct ! I sor_CheckForDifferentColumns

D'ﬁeren%lumns

ole_cmd_upd_DimProduct

=

The package is now complete! You can now right-click on the background of the data flow
task and select Execute Task to execute the data flow.

There's more...

This recipe showed you how a SCD type 1 dimension can be implemented in SSIS. There
are many ways of doing so, but the method we used is quite straightforward and we've
seen many solutions using it.
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Loading the data warehouse using the
framework

This section of the chapter will focus on data warehouse refresh types. The recipes we'll be
working through will show you how data is usually refreshed in a data warehouse. This
section will basically cover the following topics:

e Full historical load: This type of loading technique is usually used once to
initialize the data warehouses when they are empty
¢ Incremental loads: This only loads changes in the source into the data warehouse

¢ Near real-time loads (on demand): This is usually used to refresh specific tables
with the latest changes for reporting

This recipe will show how the data warehouse loads data in batches. The load programs
(SSIS packages) are triggered via a schedule. You'll see that all the packages use the
framework to filter the data loaded into the staging. This is the basis of the incremental load
that we're going to implement in the data warehouse packages.

Getting ready

This section assumes you have downloaded the solution files and you are the administrator
of your PC.
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How to do it...

1. Open SSMS and go to Security | Credentials. Right-click on the folder and select
New Credential from the contextual menu.

2. Set the different properties as shown in the following screenshot:

% New Credential — = -
Select a page T st ~ @ Heb
& General
Credential name: |DWLoads ‘
e ] |
Password: | ---------- |
Confirm password: | ---------- | |

[] Use Encryption Provider

Connection

Server:

Connection:
DESKTOP-M8PGJ3l\ccote

ﬁ View connection properties

Progress
Ready

==
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3. For the Identity textbox, use your domain (or machine name) login. This
information can easily be found if you open a command prompt and execute the
command WhoAmI.

4. Once the credential is set, we'll create a SQL Agent proxy. Expand the SQL Server
Agent node as shown in the following screenshot. If the agent is not started,
right-click on it to start the service.

5. Right-click on the Proxies/SSIS Package Execution folder and select New
Proxy from the contextual menu that appears. The New Proxy Account window
appears. To set the Credential name, click on the ellipsis button at the right of the
textbox and select the DWLoads credential created in an earlier step. Set the
properties similar to those that are shown in the following screenshot:

= CTETEntan
% DWLoads 122 New Proxy Account = m] X
E3 Cryptegraphic Providers
E3 Audits
£ Server Audit Specifications
Server Objects
Replication
PelyBase
AlwaysOn High Availability
Management
Integration Services Catalogs
23 SQL Server Agent
3 Jobs
& Job Activity Monitor
+ Alerts
e Operators Active to the following subsystems:

S Proxies
[J Subsystem
Operating System (CmdExeq . -
Replication Distributor O g;faf'ﬂ? 5!:2"@!1%]
Replication Merge c 5 : i -
- : SGL Server Analysis Services Command

a

Replication Queue Reader O : :

Replication Snapshot Server. EA SQL Server Integration Services Package
[0 PowerShel

Replication Transaction-Log

3 : Connection:
Analysis Services Command 5 qic0p MgpGU3N\Goote
Analysis Services Query

SSI5 Package Execution | ¥¥ View connection properties
& PowerShell
+ Unassigned Proxies
+ Error Logs

Proxy name: [DW_Load_Proxy |
Credential name: [DWLoads |

Description. This proxy is used to load the AdventureWorksLTDW2016
database |

1 FHEHEEE®E

FEEREREREREREME
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6. Click on OK to save the proxy and close the window.

7. We'll create the SQL job now. Right-click on the Jobs folder and select New Job

from the menu that appears. The New Job window appears. Set the properties
like those in the following screenshot:

[*2] New Job - O X
Select a page T Scipt ~ @ Help
F General
5 Steps
& Schedules Name: [DW SSIS Load |
& Merts )
& Notifications Soied [sa |
& Targets
Category: [Uncategorized (Local)] v
Description: This job contains the steps that load the
AdventureWorksLTDW2016 database.
Connection
Server:
Connection: [£] Enabled
DESKTOP-M8PGJ3hecote -

ﬁ View connection properties

Progress
Ready

==
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8. Click on the Steps in the left menu. The left pane appears. Click on the New...

button at the bottom of the window. The Job Step Properties window appears.
Fill the textboxes as shown in the following screenshot:

lob Step Properties - Staging Load

— O >
%E::n:;i!p 5 Scrpt - liﬁ Help
12 Advanced
Step name:
|Staging Load
Type:
SQL Server Integration Services Package -
Bun as:
DW_Load_Prooy w
Configuration
Package source: 5515 Catalog w
Server: 5515CookBook w
Log on to the server
Connechon (® Use Windows Authentication
Server: se SAL Server Authertication
S51SCO0OKBOOK -
Connection: =sername
S51SCO0OKBOO K Christian o
1-!;# View connection properties -
Package:
4551508 5tagingLoad\ETL\EP_Staging.dt=c
Progress
Ready
HE‘Jd P =¥
Corcs
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9. Click on the Configuration tab beside the package one. The parameters'
configuration is now visible. For each parameter, click on the ellipsis button (...)
to set the value of the parameters as shown in the following screenshot:

lob Step Properties - Staging Load

— O *
Select a page [ i
; Script * Hel
12 General :—S = IE :
2 Advanced
Step name:
|Staging Load
L-%;& Edit Literal Walue for Execution = [z *
Parameter:
[[ETL [Cmgr_DW] | =
Type:
|Strir|g. Required |
Description:
-
hlua...
Connection 62cd.
Server: EYHC ..
SSISCOOKBOOK
Value: =
Connection: : o ]
SSISCOOKBOOKNChristial | (W riel M e el A
) Catalog=~AdventureWorksL TOW2016;Provider=SGLNCLI11.1;Integrated
3} View connection prog v
o |
Progress
Ready
Next Previous
Cancel
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10. Click OK to close the Edit Literal Value for Execution window. Still in the
Configuration tab, click on the Advanced tab. From there, select the custom
logging level we created in chapter 2, What Is New in SSIS 2016. Your screen

should look like the following screenshot. Click OK to close the Job Step
Properties windows and save your changes:

lob Step Properties - Staging Load

— O
Selecta page C - I
12 General ;S Lj Hee
12 Advanced
Step name:
|5taging Load
Type:
SQL Server Integration Services Package
Bun as:
DW_Load_Prooy
Package Configuration
Parameters Connection Managers  Advanced
Property overides
Property path Sensitive Property value
Connection
Server:
S51SCO0OKBOOK Add
Connection:
SS5ISCOOKBOO KN Chrigtian ] !
Logging level: Customized : CustomLogging ~
27 View connection properties
[] Dump onemors [ ] 32+bit runtime
Progress
Ready
Mext
G
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11. Repeat the same steps for the EP_Datamart entry-point package.

12. Your job window should now look like the following screenshot. Click on OK to
close the New Job window and create the job:

Selectapoge % serpt v |74 Help

A4 Schedules Jab step list:

i‘ﬁ N St.. Mame Type On Success  On Failure
- Staging Load S0L Serv... Gotothe .. Qutthejo..
2 DW Load SQL Serv.. Gotothe .. Quithejo..

lig,
P
[I=]

&

Connection

Server:
S51SCO0OKBOOK

Connection:
SS5ISCOOKBOO K Christian

_-!# View connection properties

Progress Mave step: Start step:
Ready * ¥ 1:5taging Load W
= =

QK Cancel
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13. Right-click on the job and select Start Job at Step. A window like the one in the
following screenshot appears. Click on Start to start the job execution:

Start Job on 'SSISCOOKBOOK! -

Job name:

[DW SSIS Load

Start execution at step:

Step ID Step Mame Step Type
1 Staging Load SQL Server Integration Servi...
2 DW Load SQL Server Integration Servi...

Start Cancel Help

The database AdventureWorksLTDW2016 is now completely loaded.
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Near real-time and on-demand loads

Triggering loads using SQL Server Agent has some limitations. For one, we cannot run the
job more than once at a time. Another limitation is that it is hard to trigger jobs
programmatically. There is a stored procedure called sp_Start_Job that can do it. It starts
the job but doesn't wait for it to complete, so we can't have the execution status (success,
failed) returned by the job. We can use TSQL scripts that pool the job status while it's
executing but still, it's not an out-of-the-box solution.

When using SSIS project-model deployment, package execution can be called via TSQL.
This recipe will show you how it can be done.

Getting ready

This recipe assumes that you have deployed the two sample SSIS projects in the SSIS
catalog.

How to do it...

1. Open SSMS if not already open and go to the SSIS catalog node. Expand it and
navigate to the EP_Staging entry-point package. Right-click on it and select
Execute from the menu that appears.

2. The Execute Package window opens. Click on the ellipsis button (...) to set all
parameter values, and accept the default that is used in the project.

3. As shown in the following screenshot, click on script and select New Query
Editor Window:
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n,; Execute Package - EP_Staging.dtsx(ETL)

@ Ready
Select a page T Script +| @ Help
- |50 New Query Editor Window  Ctrl+Shift+N
BT  File.. Ctrl+Shift+F
B Clipboard Ctrl+ ShiftsC
7 AgentJob.. Ctrl+Shift+M
;{1 Cmar_AzureResourceMana...
ﬂ Cmar_AzureResourceMana...
3}/ Cmgr_AzureResourceMana. .
(3} Cmar_DW Data Source=
;'-ﬂ Cmagr_Source Data Source=
qj, Environment Name Staging
Connection

¢¥ . [DESKTOP-MBPGJ3l\ccote]

h‘fgh!n‘l BhLuaq(x6ZcgHB80sSzYI...

_:Initial Catalog=AdventureWorksLTD...
.:Initial Catalog=AdventureWorksLT:P...

View connection properties

Progress

|@ Done

Cancel

Help

4. The execution script is created into a New Query Editor Window. Click on

Cancel to close the Execute Package window.

5. Going back to SSMS, you can see that all execution steps have been scripted.
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EXEC [S5I50B]

DECLARE @vare
EXEC [SSISDB]
DECLARE §varl
Exec [s51s08]
DECLARE {gvar2
EXEC [S5I508]
DECLARE @var3
EXEC [S5I5DE]
DECLARE {vara
Exec [s51508]
DECLARE gvars
EXEC [S51508)
DECLARE gvars
EXEC [S5I5DE]
DECLARE @var?
EXEC [S5I5DE]

EXEC [SSISDB]

&0

Declare Gexecution_1d DIgint

6. The package execution will run but, like the sp_start_Job procedure, it will be
an asynchronous process, meaning that the execution will start, but will not wait
till the end of the execution before returning the control to the calling process. To
circumvent this limitation, we'll add a parameter to the set execution
synchronous, as shown in the following screenshot:

[cataleg].[create_sxecuticn] @package_name=N"EPF_Staging.dtsx’, Qexecution_id=gexecution_id ouTPuT, @folder_name=N'ETL_DW', @project_name=N'ETL’
@uselZbitruntisesFalse, @reference_idenull

Select Pexecution_id

sql_variant =
[cataleg]. [ser_sxecution_parameter_value] @execution_id, @gobject_type=20, @parameter_name=)
sql_variant
[catalog]. [set_execution_parameter_value] @execution_id, @object_types20, @paraseter_namesn'C
sql_variant =
[cataleg]. [set_sxecuticn paraseter_value] @execution_id, @cbject_type-210. @paraseter_namesi'C
sql_variant =
[cataleg]. [s:
sql_variant
[catalog].[s
sgql_variant
[cataleg]. [
sql_variant
[cataleg].[s:
smallint = 1
[catalog]. [set_sxecuticn parameter value] gexecution_id, @gobject_type=50,|f@parazeter_name=)
@paraneter_names

gparaneter_value=gvard

1", @paraseter_valussgvarl

Bparaseter_values@varz

i @object_type=20, @parameter_name= @rarameter_value=@vard
eworks r= Ii.a

foarameTer_namest

@carareter_valuesgvars
Bparametar_namast Bparareter_values@vars

cution_parameter_value] @execution_id, @object_type=20, @parameter_name=n'E @rarameter_value=gvars

L", @rarameter_value=gvar?
@paraneter_valuesl

[cataleg].[start_sxecution] @execution_id

1

1

7. The script first creates an execution for the EP_Staging.dtsx package and
returns the execution ID —the one used in the framework in previous recipes. The
execution procedure has to know in which folder and project the package is
located. And, finally, if we want to run using 32-bit mode, this parameter is
mostly used when SSIS interacts with 32-bit drivers such as Oracle, Excel, Access,
and so on.

8. Then, the parameters are filled using the values we specified previously when we
clicked on the ellipsis buttons.

9. The parameters are then associated to the execution. Notice the highlighted
parameter that specifies that we want the execution to be synchronous.

0. Finally, the execution is triggered. It will return the control to the calling process
once the execution terminates.

1. To grab the execution status, we need to run the following query once the
execution is completed:

SELECT [Status]
FROM SSISDB. [catalog].[executions]
WHERE execution_id = @execution_id
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There's more...

That's all that is needed to run the package in TSQL. This technique is sometimes used by
certain schedulers to call SSIS execution. This method could also be used in reports to
refresh certain tables in a near real-time approach.

Using parallelism

This section will now focus on how we can enhance the performance of our package
execution. Using parallelism in SSIS is very easy. A simple use of parallelism is in the
entrypoint packages. Other parallelism can be implemented in the data flow tasks by using
multiple source and destination components. In fact, every source we use in a data flow
task has its own thread in SSIS, meaning that SSIS will try to execute all source transforms
at once using different hardware resources.

In this recipe, we'll complete the entry-point package for the DwW schema load. In this
package, we have linked the dimensions together first. We now think that there are no
dependencies between them and we'll separate them.

Getting ready

This recipe assumes that you have access to this book's sample solution.

How to do it...

1. From the SSIS.Et1 project, open the EP.D_Sequential package from the
solution explorer.
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2. You'll see that all dimensions are called in sequence, one after the other. An
execute package task has to complete before the other starts, as shown in the
following screenshot:

EP_Datamart_Sequential.dtsx [Design] + X
% Data Flow @ Paramet... B Event Handl.

@ cpt_DW_DimAddress

: bD ept_DW_DimProduct

ssiopdxg pelgo Jenes DS  xoq ool §ISS  xogoo)  sio|dxg Jenies

Ml -
< ?h ept_DW_DimDate
b L]

bl;_h ept_DW_FactOrders
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3. From the SSIS toolbox, add a sequence container to the package's control flow
and name it seq_Dimensions.

4. Delete the link between the fact-tables container and the dimension.

5. Select all the dimensions and drag them into the newly added sequence
container.

6. Delete all the links between the dimensions.

7. Now, link the seq_Dimensions sequence contained in the fact sequence
container.

8. That's it; now SSIS will call the dimension table package execution in parallel. The
following screenshot shows the completed package:

S D, oSt B wounmmsc B wconnaree PR T r— B axon.pmome

There's more...

The solution is not completed yet. We'll add packages as we move forward in the book's
recipes.
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n this chapter, we will cover the following recipes:

e Profiling data with SSIS

¢ Creating a DQS knowledge base
Data cleansing with DQS
Creating a MDS model
Matching with DQS

Using SSIS fuzzy components

Introduction

Business intelligence projects often reveal previously unseen issues with the quality of the
source data. Dealing with data quality includes data quality assessment, or data profiling,
data cleansing, and maintaining high quality over time.

In SSIS, the data profiling task helps you find unclean data. The data profiling task is not
like the other tasks in SSIS because it is not intended to be run over and over again through
a scheduled operation. Think about SSIS as being the wrapper for this tool. You use the SSIS
framework to configure and run the data profiling task, and then you observe the results
through the separate data profile viewer. The output of the data profiling task will be used
to help you in your development and design of the ETL and dimensional structures in your
solution. Periodically, you may want to rerun the data profile task to see how the data has
changed, but the package you develop will not include the task in the overall recurring ETL
process.



Dealing with Data Quality

SQL Server Data Quality Services (DQS) is a knowledge-driven data-quality solution. This
means that it requires you to maintain one or more knowledge base (KB). In a KB, you
maintain all knowledge related to a specific portion of data—for example, customer data. In
DQS projects, you perform cleansing, profiling, and matching activities. You can also use an
intermediate staging database to which you copy your source data and export DQS project
results. DQS includes server and client components. Before you can use DQS, you must
start by installing the DQS components.

The following diagram shows the DQS architecture:

/ Data Quality Client\ DQS Cloud Services Third Party )

| Data Market | | Das store ||| | Reference Data |
J

KB Mana-

gement I I
Dat li
aP:o?:lca:s’ & / Data Quality Server \

DQS Engine
‘ KB Discovery ] l Reference Data ‘

\ stration /
/ \ ‘Cleansingl | Profiling |
Other DQS Clients
SSIS DQS I
C

Component —— ——
DQS_MAI DQS_STAG
MDS Excel 2 = DQEE:;‘OJ as_
\ Add-In / \

The Data Quality Server component includes three databases:

Adm

ING_DA

e DOS_MAIN: This includes DQS stored procedures. The DQS stored procedures
make up the actual DQS engine. In addition, DOS_MAIN database includes
published KBs. A published KB is a KB that has been prepared for use in
cleansing projects.

e DOS_PROJECTS: This includes data for KB management and data needed during
cleansing and matching projects.

e DQOS_STAGING_DATA: This provides an intermediate storage area where you can
copy source data for cleansing and where you can export cleansing results.
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You can prepare your own knowledge bases locally, including reference data. However,
you can also use reference data from the cloud. You can use Windows Azure Marketplace
data market to connect to reference data providers. You can also use a direct connection to a
third-party reference data provider through a predefined interface.

With the data quality client application, you can manage knowledge bases; execute
cleansing, profiling, and matching projects; and administer DQS. SQL Server includes two
tools to assist with these tasks. You can use the SSIS DQS cleansing transformation to
perform cleansing inside a data flow of your SSIS package. This allows you to perform
batch cleansing without the need for interactivity required by the data quality Client. With
the free master data services (MDS) add-in for Microsoft Excel, you can perform master
data matching in an Excel worksheet. The DQS components must be installed together with
MDS in order to enable DQS/MDS integration.

Many companies or organizations do regular data cleansing. When you cleanse the data,
the data quality goes up to some higher level. The data quality level is determined by the
amount of work invested in the cleansing. As time passes, the data quality deteriorates, and
you need to repeat the cleansing process. If you spend an equal amount of effort as you did
with the previous cleansing, you can expect the same level of data quality as you had after
the previous cleansing. Then the data quality deteriorates over time again, and the
cleansing process starts over and over again.

The idea of data quality Services is to mitigate the cleansing process. While the amount of
time you need to spend on cleansing decreases, you will achieve higher and higher levels of
data quality. While cleansing, you learn what types of errors to expect, discover error
patterns, find domains of correct values, and so on. You don't throw away this knowledge.
You store it, and use it to find and correct the same issues automatically during your next
cleansing process.

The idea of master data management, which you can perform with MDS, is to prevent data
quality from deteriorating. Once you reach a particular quality level, the MDS

application —together with the defined policies, people, and master data management
processes—allows you to maintain this level permanently.

There are four main parts of the MDS application. In the MDS database, the master data is
stored along with MDS system objects. MDS system objects include system tables and many
programmatic objects such as system stored procedures and functions. The MDS service
performs the business logic and data access for the MDS solution. Master data manager is a
web application for MDS users and administrators. In addition, advanced users can use the
master data services add-in for Microsoft Excel.
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The following diagram shows the MDS architecture:

Workflow [
Notifications
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CRM APP

Staging Tables

MDS
Database

Profiling data with SSIS

The objective of this task is to work with SSIS to profile the data to find the potentially
wrong values. In this exercise, you will create an SSIS package with a single task, the data
profiling task. Then you will execute the package to profile a set of data. Finally, you will
check the results with the data profile viewer application.

Getting ready

You need to have installed the AdventureWorkDW2014 demo database for this exercise.
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You can download the full database backup ZIP file Adventure Works DW 2014 Full
Database Backup.zip from this link:
https://msftdbprodsamples.codeplex.com/releases.hladdﬁknLthebaCkupfﬂeiS
provided with the source code for this book. Assuming that you copied the
AdventureWorksDW2014.bak file to the C: \SSIS2016Cookbook folder, you can use SQL
Server Management Studio (SSMS) to execute the following command to restore the
database:

USE master;
RESTORE DATABASE AdventureWorksDW2014
FROM DISK = N'C:\SSIS2016Cookbook\AdventureWorksDW2014.bak"
WITH FILE = 1,
MOVE N'AdventureWorksDW2014_Data'
TO N'C:\SSIS2016Cookbook\AdventureWorksDW2014_Data.mdf"',
MOVE N'AdventureWorksDW2014_Log'
TO N'C:\SSIS2016Cookbook\AdventureWorksDW2014_Log.ldf"',
STATS = 5;
GO

Then you need to prepare the table you are going to profile. In SSMS, execute the following
code:

USE AdventureWorksDW2014;

SELECT CustomerKey, FirstName,
MiddleName, LastName,
EmailAddress, MaritalStatus,
Gender, TotalChildren, NumberChildrenAtHome,
EnglishEducation AS Education,
EnglishOccupation AS Occupation,
HouseOwnerFlag, NumberCarsOwned,
CommuteDistance, Region,
BikeBuyer, YearlyIncome,

Age - 10 AS Age

INTO dbo.Chapter05Profiling
FROM dbo.vTargetMail;

GO

For your convenience, the T-SQL code needed for this chapter is provided
in the Chapter05.sql file.
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How to do it...

1.

Open SQL Server Data Tools (SSDT) and create a new project using the
Integration Services Project template. Place the solution in the
C:\SSIS2016Cookbook folder and name the project Chapter05.

Rename the default package to DataProfiling.dtsx.

From the SSIS toolbox, drag the data profiling task onto the control flow work
area.

Double-click the task to open the Data Profiling Task Editor.

On the General page of the Data Profiling Task Editor, select FileConnection in
the drop-down list for the DestinationType property. Select New File
Connection from the Destination property drop-down list. In the File
Connection Manager Editor that appears, select Create File and enter
C:\SSISs2016Cookbook\DataProfiling.xml. Click Open, and then click OK.

Back in the Data Profiling Task Editor set the OverwriteDestination property to
True. Your Data Profiling Task Editor should look like the following screenshot:

B Data Profiling Task Editor -8 -

—T Configure the properties used o profile data sources,

General

4  Data Profil i
Profile Requests aEieNies,Sptions

. Timeout 0
Expressions
4 Destination
DestinationType FlleConnection
Destination DataProfiling.xml
OvenwriteDestination True

OverwriteDestination
true to overwrite the output if it does exist

‘ Qpen Profile Viewer... l Quick Profile.. ‘

| OK | | Cancel | | Help |
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7.

10.

11.
12.
13.
14.

15.

Go to Profile Requests page. Click somewhere in the first row of the Profile
Type column and select the Column Length Distribution Profile Request. Click
the Request ID column to finish creating this request.

Fill in the Request Properties section in the lower half of the window. For the
ConnectionManager property, create a new ADO.NET connection to connect to
the AdventureWorksDW2014 database on the local SQL Server instance. Select
the dbo.Chapter05Profiling table for the TableOrView property. Select the
MiddleName column.

Add another profile request, but this time create a Functional Dependency
Profile Request. Use the same ADO.NET connection manager and the same
table. Use Education, HouseOwnerFlag, MaritalStatus, and
NumberCarsOwned for the DeterminantColumns property. Use Occupation for
the DependentColumn property. Lower the FDStrengthThreshold property to
0.3 so that slightly lower strength dependencies are included.

Add a Candidate Key Profile Request. For the KeyColumns property, select all
the columns from the dbo.Chapter05Profiling table.

Add a Column Null Ratio Profile Request. Select the MiddleName column.
Add a Column Pattern Profile Request. Select the EmailAddress column.
Add a Column Statistics Profile Request. Select the Age column.

Add a Column Value Distribution Profile Request. Select the
NumberCarsOwned column.

Your Data Profiling Task Editor window should resemble the one shown in the
following screenshot. Click OK to close the Data Profiling Task Editor:
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16.

17.
18.

19.

20.

B Data Profiling Task Editor NE

T Configure the properties used to profile data sources.
-

General View All Requests

E:;:is?j::esm Profile Type Request D v -~
Column Null Ratio Profile Request NullRatioReq
Column Length Distribution Profile Reque...  LengthDistReq
Candidate Key Profile Request KeyReq =
Functional Dependency Profile Request FDReq
Column Pallemn Profile Reguest PallemReqg
Column Statistics Profile Request StatishicsReq

Column Value Distribution Profile Reguest ValueDislReg

Reguest Properlies:

4 Data ~
ConnectionManager localhost.AdventureWorksDW2014

I TableOrView [dbo].[Chapter05Profiling] _

b NumberCarsOwned [«]=

4 General
ReqguestlD ValueDistReq

4 Options .
A aluaDictributianCintian Cramuantiinlias

Column

Column Name and ils oplions for comparing strings

| oK | | Cancel | | Help |

Save the package and execute it in debug mode. When the execution is finished,
exit the debugging mode. Review the XML file that was created during execution
with Visual Studio, Notepad, or Internet Explorer. Close SSDT.

Start the Data Profile Viewer.

In the Data Profile Viewer window, click the Open button in the upper-left
corner.

Navigate to the C: \SSIS2016Cookbook folder and open the
DataProfiling.xml file.

Click the Candidate Key Profiles option in the left-hand pane. Check which
columns are suitable to be used as keys (these are the columns that have more
unique values than the threshold Percentage property for the profile).
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21. Click the Column Length Distribution Profiles option in the left-hand pane.
Check the MiddleName distribution. In the middle area of the right-hand pane,
click the row that shows the distribution for length 10. In the right-hand corner of
this middle area, click the drill down button to show the source row, as shown in
the following screenshot:
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Profiles (Table View) Column Length Distribution Profiles - [dbo].[Chapter05Profiling]
[== Data Sources Column Minimum Length Maxi Length Ignore Leading Space
=1 locathost MiddieName 1 10 O

=i Databases
1) AdventreWorksDW2014
=12y Tables
B3 [dbo].[Chapter05Profiling]
i@ Candidate Key Profiles| | < | m >
i Column Length Distribu =
1 Column Mull Ratio Profi Lenath Distribution - MiddleName (s Encrypted Connection 1000 Rows - &

| Column Pattern Profiles Length Count Percentage

! L
[ttt Column Statistics Profil 3 1 m 0.0054%

dd Column Value Distribut
' 4] Functional Dependenc| |B 2L 00108 %
| 10610} C | B74010%
o v | 00054%
Mo | DODS4%

39[ " i 0.2110%

@ [MiddleName]'s Length = 10 X
nuseCwnerFl | astName MaritalStatus  MiddleName  NumberCarsOv NumberChildr
Agbonile Uwaifiokun

|B Message | i [MiddleName]'s Length =3 |Q [MiddleName]'s Length=1| G [Middlel < | >

22. Check the Column Pattern Profiles. Note the patterns extracted from the
EmailAddress column. The patterns are expressed as regular expressions. You
can use these regular expressions in a rule for the column in a DQS knowledge
base domain.

23. Check the other profiles. After you have finished, close the Data Profile Viewer.
If it is still open, close SSDT as well.
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Creating a DQS knowledge base

A DQS KB is the place where you store the knowledge about the data and the cleansing in
order to speed up the regular cleansing process. In a real-life scenario, you constantly add
knowledge to the KB, and thus improve the cleansing process over time. In this recipe, you
will create a basic DQS KB.

Getting ready

For this recipe, you will need DQS and Data Quality Client installed. Please refer to the

following link to learn how to install the DQS components:
https://docs.microsoft.com/en-us/sql/data-quality-services/install-windows/inst

all-data-quality-services

You also need to prepare the data you will use to create a DQS KB. In SSMS, execute the
following code:

USE AdventureWorksDW2014;

SELECT DISTINCT

City, StateProvinceName AS StateProvince,
EnglishCountryRegionName AS CountryRegion
INTO dbo.AWCitiesStatesCountries

FROM dbo.DimGeography;

GO

How to do it...

1. Open the Data Quality Client application and connect to your DQS instance.

2. In the Knowledge Base Management group, click the New KnowledgeBase
button.

3. Name the database AWCustomers. If you want, add a description. Make sure that
the None option is selected in the Create Knowledge Base from drop-down list.
Select the Knowledge Discovery option in the Select Activity list in the lower-
right corner of the screen. Click Next.

4. On the Map tab of the Knowledge Base Management screen, select SQL Server
as your data source. Select the AdventureWorksDW2014 database and the
dbo.AWCitiesStatesCountries table.
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5. In the Mappings section, click the Create a domain button (the third button from

the left in the group of buttons above the Mappings grid, marked with a circle
with a yellow star) to create a domain.

. In the dialog box that appears, enter City as the Domain Name, and use String
as the Data Type. Make sure that the Use Leading Values, Normalize String,
and Disable Syntax Error Algorithms options are checked, and that the Enable
Speller option is not checked. Make sure that the Format Output to option is set
to None and that the Language selected is English, as shown in the following
screenshot. Click OK:

& Create Dumain -
Domain Name: City (Required)
Description:

Dala Type: String

M Use Leading Values g
M  Normalize String @

Format Output to: | None T
Language: English MR

T Enable Speller ]

M  [sable Syntax Error Algonthms

OK | | Cancel | | Help |

7. Create two additional domains, named State and Country, with the same

settings you used for the City domain in step 6.

. In the Mappings grid, select the City column from the source in the left-hand
column of the first row and map it to the City domain in the right-hand column
of the first row in the grid.

. Repeat step 8 twice to add a mapping from the StateProvince source column
to the State domain, and from the Count ryRegion source column to the
Country domain. Click Next.
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10. On the Discover tab, click the Start button to start the knowledge discovery. Wait
until the process is finished, then review all of the information in the Profiler
section. This section gives you a quick profile of your data. When you are
finished reviewing the profiler information, clickan class="packt_screen">Next.

11. On the Manage Domain Values tab, make sure that the City domain is selected
in the left-hand pane. Then click the Add new domain value button (the button
with a small green plus sign on a grid) in the right-hand pane above the grid
listing the extracted domain values.

12. In the value cell, enter Munich. Change the type to Error (a red cross). Enter
Miinchen in the Correct to cell. Press the Enter key and note that the data is
rearranged alphabetically.

To write 1, hold the Alt key and type 0252 or 129 on the numeric
0 keyboard.

13. Click the other two domains in the left-hand pane to check the extracted values.
Then click Finish. Select No in the pop-up window because you are not ready to
publish the KB yet. You will edit the domains.

14. Click the Open Knowledge Base button in the Knowledge Base Management
group on the Data Quality Client main screen.

15. In the grid in the left-hand pane, select the AWCustomers KB. Make sure that the
Domain Management activity is selected. Click Next.

16. In the Domain Management window, make sure that the City domain is
selected in the left-hand pane. Click the Domain Values tab in the right-hand
pane. Then click the Add new domain value button in the right-hand pane above
the grid with the extracted domain values.

17. In the Value cell, enter Muenchen. Change the type to Error (a red cross). Enter
Minchen in the Correct to cell. Press the Enter key and note that the data is
rearranged alphabetically.

18. Find the Miinchen value in the grid. Note that this is now the leading value for
two additional synonyms, Munich and Muenchen.

19. In the left-hand pane, click the Create a domain button. Name the domain
StreetAddress and use String as the data type. Make sure that the Use Leading
Values, Normalize String, and Disable Syntax Error Algorithms options are
checked, and that the Enable Speller option is not checked. Also make sure that
the Format Output to option is set to None and that the language selected is
English. Click OK.
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20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

Click the Term-Based Relations tab for the st reetAddress domain. You will
add a term-based relation to correct all occurrences of a term in the domain
values.

Click the Add new relation button. Enter Ct. in the Value cell and Court in the
Correct to cell. Press Enter. The Apply Changes button should be unavailable
because you do not have any domain values yet.

Add anew domain called BirthDate. Select Date as the data type. Use the
leading values and do not format the output. Click OK.

Click the Domain Rules tab for the BirthDate domain. In the right-hand pane,
click the Add a new domain rule button.

In the rules grid, enter MinBirthDate in the Name cell.

In the Build a Rule: MinBirthDate section, make sure that the Value is greater
than option is selected in the drop-down condition list. Then enter 1/1/1900 in
the textbox and press Enter. Check whether this was successfully changed to
Monday, January 01, 1900.

Add a new domain, Occupation. Use String as the data type. Make sure that the
Use Leading Values and Normalize String options are checked. However, this
time Enable Speller should be checked and uncheck Disable Syntax Error
Algorithms. Do not format the output, and use the English language. Click OK.
Add a new domain, EmailAddress. Use String as the data type. Make sure that
the Use Leading Values, Normalize String, and Disable Syntax Error
Algorithms options are checked, and that the Enable Speller option is not
checked. Do not format the output, and use the English language. Click OK.
Click the Domain Rules tab for the EmailAddress domain. Add a new rule
called EmailRegEx.

Select the Value matches regular expression option in the Build a Rule:
EmailRegEx Conditions drop-down list. Then enter \p{L}+\d\d@ADVENTURE~
WORKS\ . COM as the expression. Click outside the textbox.

Click the Add a new condition to the selected clause button (the leftmost button
in the upper-right part of the Build a Rule area).

Select the OR operator to connect the conditions. Select the Value matches
regular expression option for the second condition from the drop-down list in
the Build a Rule: EmailRegEx Conditions drop-down list. Then enter
\p{L}+\d@ADVENTURE-WORKS\ .COM as the expression. Click outside the textbox.
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The regular expressions needed for this exercise were extracted with the
data profiling task in the previous recipe.

32. Click Finish to complete domain management. Then click the Publish button in
the pop-up window. Finally, click OK in the next pop-up window. Your
knowledge base is now prepared for use.

Data cleansing with DQS

In this recipe, you will create a view with some dirty data and use a DQS cleansing project
to cleanse it. You will use the DQS knowledge base prepared in the previous exercise.

Getting ready

This recipe assumes that you have built the DQS knowledge base from the previous recipe.
In addition, you need to prepare some demo data in advance. In SSMS, use the following
query to prepare the data:

USE DQS_STAGING_DATA;

SELECT C.CustomerKey,

.FirstName + ' ' + c.LastName AS FullName,
.AddressLinel AS StreetAddress,

.City, G.StateProvinceName AS StateProvince,
.EnglishCountryRegionName AS CountryRegion,
.EmailAddress, C.BirthDate,
.EnglishOccupation AS Occupation

INTO dbo.CustomersCh05

FROM AdventureWorksDW2014.dbo.DimCustomer AS C
INNER JOIN AdventureWorksDW2014.dbo.DimGeography AS G
ON C.GeographyKey = G.GeographyKey

WHERE C.CustomerKey % 10 = 0;

GO

Q00000

How to do it...

1. The data prepared in the previous section is clean. For the DQS cleansing project,
use the following code to add two rows with incorrect data:
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USE DQS_STAGING_DATA;

SELECT CustomerKey, FullName,
StreetAddress, City,
StateProvince, CountryRegion,
EmailAddress, BirthDate,
Occupation

INTO dbo.CustomersCh05DQS

FROM dbo.CustomersCh05

UNION

SELECT -11000,

N'Jon Yang',
N'3761 N. 14th St',

N'Munich', —-— incorrect city
N'Kingsland', —— incorrect state
N'Austria', —— incorrect country
N'jon24#adventure-works.com', —-— incorrect email
'18900224", —-— incorrect birth date
'Profesional’ —-— incorrect occupation
UNION

SELECT -11100,

N'Jacquelyn Suarez',

N'7800 Corrinne Ct.', —-— incorrect term
N'Muenchen', —-— another incorrect city
N'Queensland',

N'Australia',

N'jacquelyn20@adventure-works.com',

'19680206"',

'Professional’';
GO

2. Open the Data Quality Client application if necessary, and connect to your DQS
instance.

3. In the Data Quality Projects group, click the New Data Quality Project button.

4. Name the project AWCustomersCleansing. Use the AWCustomers knowledge
base you created in the previous exercise. Make sure that the Cleansing activity is
selected. Click Next.

5. The Data Quality Project window will open with the Map tab as the active tab.
Select SQL Server as the data source, choose the DQS_STAGING_DATA database,
and select the dbo . CustomersCh05DQS table in the Table/View drop-down list.

6. In the Mappings area, click the button with the small green plus sign above the
Mappings grid twice to add two rows to the Mappings grid. (Five mappings are
provided by default, but you need seven.)

7. Use the drop-down lists in the Source Column and Domain cells to map the
following columns and domains:
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Column Domain
BirthDate BirthDate
StreetAddress StreetAddress
City City
StateProvince State
CountryRegion Country
EmailAddress EmailAddress
Occupation Occupation

8. The following screenshot shows the correct mappings of columns to domains.
When your mappings are correct, click Next:

Hello, SQL2016EIM\Administrator (SQL2016EIM) | SignQut @

! Data Quality Project

Data Qualily Project: AWCustomersCle... Activity: Cleansing

9 Cleanse 6 Manage and View results

to cleanse inst the

Data Source: | SQL Server Knowledge Base details: AWCustomers

Database:  DOS_STAGING_DATA © Domains
« BirthDate

Table/View:  CustomersCh05DQS @ City
Country
: ) ) EmailAcdress
Seurce Column Domain @ Occupation
BirthDate (date) « | BirthDate ‘s State
StreetAddress (nvarchar) StreetAddress StreetAddress
City (nvarchar) City

Mappings:

StateProvince (nvarchar) State
CountryRegion (nvarchar) Country
EmailAddress (nvarchar) EmailAddress

View/Select Composite Domains
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9.

10.

11.

12.

13.

14.

15.

On the Cleanse tab, click Start. Wait until the computer-assisted cleansing is
finished, then review the results of the profiling. Click Next.

On the Manage and View results tab, check the results, one domain at a time.
Start with the BirthDate domain. There should be one invalid value. Make sure
that the BirthDate domain is selected in the left-hand pane, and click the
Invalid tab in the right-hand pane. Note the invalid value that was detected. You
could write a correct value now in the Correct to cell of the grid with invalid
values, but this action is not needed for this exercise. Note that all correct values
were suggested as new.

Select the st reetAddress domain in the left-hand pane. One value should be
corrected. However, because only the term-based relation (and not the whole
value) was corrected, it does not appear among the corrected values. It should
appear among the new values. Click the New tab in the right-hand pane. Search
for the value 7800 Corrinne Ct.and note that it was corrected with 100 percent
confidence to 7800 Corrinne Court.

Clear the Search Value textbox. Select the State domain in the left-hand pane.
Click the New tab in the right-hand pane. Note that one value (Kingsland) was
found as new. The similarity threshold to the original value (Queensland) was
too low for DQS to automatically correct or even suggest the value. You could
correct this value manually, but this is not needed in this exercise.

Select the City domain in the left-hand pane. Two values should be corrected.
Click the Corrected tab in the right-hand pane. Note the corrections of the
synonyms for Miinchen (Munich and Muenchen) to the leading value (Miinchen).
Note also that the confidence for these two corrections is 100 percent. All other
values already existed in the KB, and therefore DQS marked them as correct.
Select the Count ry domain in the left-hand pane. One value should be suggested.
Click the Suggested tab in the right-hand pane. Note that DQS suggests replacing
Austria with Australia with 70 percent confidence. You can approve a single
value by checking the Approve option in the grid. However, don't approve it,
because, of course, this is a wrong suggestion. Note that DQS identified all other
countries as correct.

Select the EmailAddress domain in the left-hand pane. One value should be
invalid. Click the Invalid tab in the right-hand pane. DQS tells you that the
jon24#adventure-works.com email address does not comply with the
EmailRegEx rule. Note that all other values are marked as new.
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16.

17.

18.

Select the Occupation domain in the left-hand pane. Note that all values are
new. Click the New tab in the right-hand pane. Note that the value Profesional
is underlined with a red squiggly line. This is because you enabled the spelling
checker for the Occupation domain. Enter Professional in the Correct to
field for the incorrect row. Note that, because you corrected the value manually,
the confidence is set to 100 percent. Select the Approve checkbox for this row.
The row should disappear and appear among the corrected values. Click the
Corrected tab. Observe the corrected value along with the reason. Click Next.
On the Export tab, look at the output data preview on the left-hand side of the
window. You could export the results to a SQL Server table and then correct the
original data. However, you don't need to export the results in this lab. Just click
Finish.

Close SSMS and the Data Quality Client application.

Creating a MDS model

In this recipe, you are going to create an MDS model with the entities, attributes, and
hierarchies needed for a customer's entity set. Then you will populate the entities and check
your business rules.

Getting ready

In order to test this recipe, you need to have MDS installed. Please refer to the following

link to learn how to install the MDS components:
https://docs.microsoft.com/en-us/sgl/master-data-services/install-windows/insta

ll-master—-data-services.

How to do it...

1.

You need to open the Master Data Manager application. Open your web browser,
navigate to your Master Data Manager site, and log in. Navigate to the home
page.

Click the System Administration link.

In the Manage Models page, click Add.
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4. Name the model AwCustomer. Make sure that the option Create entity with the
same name as model is checked. Leave the Description textbox empty, and Log
Retention drop-down list to the default, System Setting, as the shown in the
following screenshot. Click the Save button:

e
6 @ & nttpi//sqi2016eims0 O ~ & (22 Manage Models - Master D... ’ru\"b * {CE}
SQL Server 2016 Master Data Services
Home > Manage Models Fesdhack
[ ERELT Deployment
Manage Models -
Go to:
Status Name Description Log Re Add Model
Name :
AWCustomer
Description :
Log Retention :
Systemn Setting |
Days :
< M Create entity with same name as model
BN TR
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5.
6.

10.

11.

12.

13.

14.

15.

16.

On the Manage Models page, click the Entities link in the Go to section.

On the Manage Entities page, click the Add button. Name the entity
StateProvince. Check the Create code values automatically option. Write 1 in
the Start with text box. Make sure that the Enable data compression checkbox is
checked and the Approval Required is not checked. Click the Save button.

Click the Manage Entities link at the top left of the page. Create another entity,
CountryRegion, with the same settings as the StateProvince created in the
previous step. Save it.

Click the Manage Entities link at the top left of the page. Click the
StateProvince entity in the list of entities to highlight it. Click the Attributes
link in the Go to section.

Note that there are already two attributes created, the Name and the Code
attributes.

Click the Add button. Name the new attribute Count ryRegion. Make the new
attribute domain-based and use the Count ryRegion entity for the domain
values. Do not change the display pixel width and do not enable change tracking.
Save the attribute.

Start editing the AWCustomer entity. Select it in the Entity drop-down list. Add a
domain-based leaf member attribute, StateProvince. Use the StateProvince
entity for the domain of possible values. Do not enable change tracking. Save the
attribute.

Add a free-form leaf member attribute, St reetAddress. Use the Text data type.
Change the Display Width (Pixel) to 200. Do not enable change tracking.
Save the attribute.

Add a free-form leaf member attribute, City. Use the Text data type. Leave the
default length of 100 and the default pixel width of 100. Do not enable change
tracking. Save the attribute.

Add a free-form leaf member attribute, EmailAddress. Use the Text data type.
Leave the default length of 100 and the default pixel width of 100. Do not enable
change tracking. Save the attribute.

Add a free-form leaf member attribute, MaritalsStatus. Use the Text data type.
Change the length to 1. Change the display pixel width to 20. Do not enable
change tracking. Save the attribute.

Add a free-form leaf member attribute, BirthDate. Use the DateTime data type.
Use the default pixel width of 100. Use the yyyy/MM/dd input mask. Do not
enable change tracking. Save the attribute.
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17. Add a free-form leaf member attribute, YearlyIncome. Use the Number data
type with two decimals. Use the default pixel width of 100. Use the -#### input

mask. Do not enable change tracking. Save the attribute.

18. Navigate to the Manage Entities page (Home | AWCustomer Model | Manage

Entities). Select the AWCustomer entity.

19. Click the Attribute Groups link. Click Add. Name the group Demography.

20. In the Attributes section, add the MaritalStatus, BirthDate, and

YearlyIncome attributes to this attribute group, as shown in the following

screenshot, and then save the attribute group:

Home > AWCustomer Model = AWCustomer Entity > Manage Attribute Groups

Manage Deplayment

Manage Attribute Groups

Model : AWCustomer [V Entity : AWCustomer [¥|

Member Type : Leaf i

Status  Name Included Attribut:

Add Attribute Group
Mame
Demography
a Attributes
Available :
StateProvince
StreetAddress

City
EmailAddress

2 F & -

w |lcare

Assigned :

MaritalStatus
BirthDate
Yearlylncome

Foeedboack
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21.

22.
23.

24,

25.
26.
27.

Navigate to the Manage Entities page (Home | AWCustomer Model | Manage
Entities). Select the AWCustomer entity.

Click the Business Rules link. Click Add. Name the rule Emailat.

In the Add Business Rule pop-up window, click the Add link in the Then
section.

In the Create Action pop-up window, select the EmailAddress attribute in the
Attribute drop-down list.

In the Operator drop-down list, select the must contain the pattern operator.
In the Must contain the pattern drop-down list, select Attribute value.

In the Attribute value textbox, write the @ sign. Make sure that your Create
Action pop-up window looks like the one in the following screenshot, then click
Save:

Add Business Rule
Create Action
Mame
EmailAt
Descriptior Attribute
| EmailAddress _ﬂ
[JSenany ~ Operater
| must contain the pattern hd
sQL201¢ P ] |
Must contain the pattern
[ Exclude P
Attribute value V|
if .
Attribute value
Add
*
Then @l
Add

Else
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28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

In the Add Business Rule window, click Save.

In the Business Rules window, click the Publish All button to activate all
business rules.

Navigate to the home page. Make sure that the AWCustomer model is selected in
the Model drop-down list. Then click Explorer.

Click the Entities button at the top-left of the screen, and select the
CountryRegion entity. In the editor, click the Add Member button.

In the Details pane on the right, enter Australia as the value of the Name field.
Note that the value for the Code field is assigned automatically. Click OK.

Add another member with the value United States as the Name field.

Using the Entities button, select the StateProvince entity. In the editor, click
the Add Member button.

In the Details pane, enter Queensland as the value of the Name field. Note that
the value for the Code field is assigned automatically. In the CountryRegion
drop-down list, select 1 {Australia}. Click OK.

Add another member with the value Washington for the Name field. Click the
button to the right of the Count ryRegion drop-down list to open another
window with a list of members of the Count ryRegion entity. Check the code for
the United States member. Go back to the window where you are editing the
StateProvince entity and insert the appropriate Count ryRegion code. Click
OK.

Using the Entities button, select the AwWCustomer entity. Note that there are two
views: one with the attributes from the Demography attribute group only and
another one with all the attributes. Click the [All Attributes] tab to see all of the
attributes. You are going to add two members with data based on two customers
from the dbo.DimCustomer table in the AdventureWorksDW2014 sample
database. In the editor, click the Add Member button.
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38. Insert the following information and then click OK:

Parameters Values

Name Jon Yang

Code 1

StateProvince 1 {Queensland}
StreetAddress 3761 N. 14th St

City Rockhampton

EmailAddress jon24@adventure-works.com
MaritalStatus M

BirthDate 1970/04/08

YearlyIncome 90000

39. Add another customer with the following information:

Parameters Values
Name Lauren Walker
Code 2

StateProvince |2 {Washington}

StreetAddress|4785 Scott Street

City Bremerton

EmailAddress |laurendl#adventure—-works.com

MaritalStatus|M

BirthDate 1970/01/18

YearlyIncome (100,000.00

40. Before clicking OK to save the member, try to change the value of the
MaritalStatus field to UNKNOWN. You should get an error immediately
notifying you that the length of this field cannot be greater than one. Correct the
value back to M.

41. Try to insert the birth date in a different format.

42. Note that the EmailAddress field contains the # character instead of the @
character. Click OK to save the member anyway.
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43. Note that in the grid showing all customers, there is a red exclamation point near
the Lauren Walker entry. Point to it and read the message. Note also the
message about validation errors in the Details pane on the right, as shown in the
following screenshot:

L @l@ hitpi//sql2016eim:30 O ~ & || (22 Explore (Model : AWCUSTO...

SQL Server 2016 Master Data Services

Home > Explore (Model : AWCustomer | Version : VERSION_1) Feedback
Cntities [ntity Dependencies I lierarchies Collections Changesets
AWCustomer Fntity ~ Details
fIAdd Member |v X Delete Members |v <¥Apply Rules |» L yView History ~[Filter M 4
Demography [All Attribules] Name l Lauren Walker
Name Code StateProvince Street Code [2
« Jon Yang 1 1 {Queensland } 3761 N. 14th St Stateprovince |shington} [~ | L»ﬂ
¥ Lauren Walker 2 2 {Washington} 4785 Scoll Stree .

StreetAddress |4}‘85 Scott Street

Validation failed

City l Bremerton
EmailAddress | lauren41#adventure-
works.com

MaritalStatus l M

BirthDate | 1970/01/18

YearlyIncome l 100000

Annotations |

validation Errors (1)

UK Cancel

| . » ? Changesets

1-2 of 2 members I« < |Page of 1| » »l| * Related Entities
|8
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44. In the Details pane, correct the value in the EmailAddress field and click OK.
Now the validation should succeed.

Matching with DQS

Often, you need to match entities without having a common identification. For example,
you might get data about customers from two different sources. Then you need to do the
matching based on similarity of attributes, for example, names and addresses. Matching is a
very complex task. In SQL Server, DQS is one of the tools that can help you with this task.

Getting ready

In order to test the DQS matching, you need to prepare some data. The following section
contains a lot of code; therefore, you might want to use the code provided in the book's
companion content.

First, you need to prepare a table with clean data. In SSMS, execute the following code:

—-— Preparing the clean data table

USE DQS_STAGING_DATA;

CREATE TABLE dbo.CustomersClean

(

CustomerKey INT NOT NULL PRIMARY KEY,\
FullName NVARCHAR (200) NULL,
StreetAddress NVARCHAR (200) NULL

)

GO

—-— Populating the clean data table
INSERT INTO dbo.CustomersClean
(CustomerKey, FullName, StreetAddress)
SELECT CustomerKey,

FirstName + ' ' + LastName AS FullName,
AddressLinel AS StreetAddress

FROM AdventureWorksDW2014.dbo.DimCustomer
WHERE CustomerKey % 10 = 0;

GO

Then you create a similar table for the dirty data, and also initially populate it with clean
data:

—-— Creating and populating the table for dirty data
CREATE TABLE dbo.CustomersDirty
(
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CustomerKey INT NOT NULL PRIMARY KEY,
FullName NVARCHAR (200) NULL,
StreetAddress NVARCHAR (200) NULL,

Updated INT NULL,

CleanCustomerKey INT NULL

)i

GO

INSERT INTO dbo.CustomersDirty
(CustomerKey, FullName, StreetAddress, Updated)
SELECT CustomerKey * (-1) AS CustomerKey,
FirstName + ' ' + LastName AS FullName,
AddressLinel AS StreetAddress,

0 AS Updated

FROM AdventureWorksDW2014.dbo.DimCustomer
WHERE CustomerKey % 10 = 0;

GO

The next step is the most complex one. You need to make random changes in the dirty data
table. Note that in this table, the original CustomerKey column is multiplied by -1, and that
there is a space for the clean CustomerKey. This way, you will be able to check the quality
of the matches. Nevertheless, the following code makes somehow random changes in the
table, mimicking human errors:

—— Making random changes in the dirty table
DECLARE @i AS INT = 0, @j AS INT = O;

WHILE (@i < 3) —-- loop more times for more changes

BEGIN

SET Qi += 1;

SET @3 = @1 - 2; —-- control here in which step you want to update

—-— only already updated rows
WITH RandomNumbersCTE AS

(

SELECT CustomerKey

, RAND (CHECKSUM(NEWID ()) % 1000000000 + CustomerKey) AS RandomNumberl
, RAND (CHECKSUM(NEWID ()) % 1000000000 + CustomerKey) AS RandomNumber2
, RAND (CHECKSUM(NEWID ()) % 1000000000 + CustomerKey) AS RandomNumber3
,FullName, StreetAddress, Updated

FROM dbo.CustomersDirty

)

UPDATE RandomNumbersCTE SET

FullName = STUFF (FullName,

CAST (CEILING (RandomNumberl * LEN(FullName)) AS INT), 1,

CHAR (CEILING (RandomNumber2 * 26) + 96))

,StreetAddress = STUFF (StreetAddress,

CAST (CEILING (RandomNumberl * LEN (StreetAddress)) AS INT), 2, ''")
,Updated = Updated + 1

WHERE RAND (CHECKSUM (NEWID()) % 1000000000 - CustomerKey) < 0.17
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AND Updated > @3;
WITH RandomNumbersCTE AS
(

SELECT CustomerKey

, RAND (CHECKSUM (NEWID () 1000000000 + CustomerKey) AS RandomNumberl
, RAND (CHECKSUM (NEWID () 1000000000 + CustomerKey) AS RandomNumber?2
, RAND (CHECKSUM (NEWID () ) 1000000000 + CustomerKey) AS RandomNumber3
,FullName, StreetAddress, Updated

FROM dbo.CustomersDirty

)

UPDATE RandomNumbersCTE SET

FullName = STUFF (FullName,

CAST (CEILING (RandomNumberl * LEN(FullName)) AS INT), O,

CHAR (CEILING (RandomNumber2 * 26) + 96))

, StreetAddress = STUFF (StreetAddress,

CAST (CEILING (RandomNumberl * LEN(StreetAddress)) AS INT), 2,

CHAR (CEILING (RandomNumber2 * 26) + 96) +

CHAR (CEILING (RandomNumber3 * 26) + 96)) ,Updated = Updated + 1

WHERE RAND (CHECKSUM (NEWID()) % 1000000000 - CustomerKey) < 0.17

AND Updated > @3;

WITH RandomNumbersCTE AS

(

SELECT CustomerKey

, RAND (CHECKSUM (NEWID ()

o o oe

1000000000 + CustomerKey) AS RandomNumberl
, RAND (CHECKSUM (NEWID () 1000000000 + CustomerKey) AS RandomNumber?2
, RAND (CHECKSUM (NEWID () ) 1000000000 + CustomerKey) AS RandomNumber3
,FullName, StreetAddress, Updated

FROM dbo.CustomersDirty

)

UPDATE RandomNumbersCTE SET

FullName = STUFF (FullName,

CAST (CEILING (RandomNumberl * LEN (FullName)) AS INT), 1, '"')

, StreetAddress = STUFF (StreetAddress,

CAST (CEILING (RandomNumberl * LEN (StreetAddress)) AS INT), O,

CHAR (CEILING (RandomNumber2 * 26) + 96) +

CHAR (CEILING (RandomNumber3 * 26) + 96))

,Updated = Updated + 1

o o o°

WHERE RAND (CHECKSUM (NEWID()) % 1000000000 - CustomerKey) < 0.16
AND Updated > @3;

END;

GO
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You can compare the data after the changes with the original data using the following
query:

SELECT C.FullNameD.FullNameC.StreetAddressD.StreetAddress, D.Updated
FROM dbo.CustomersClean AS C

INNER JOIN dbo.CustomersDirty AS D

ON C.CustomerKey = D.CustomerKey * (-1)

WHERE C.FullName <> D.FullName

OR C.StreetAddress <> D.StreetAddress

ORDER BY D.Updated DESC;

GO

There should be more than 700 rows updated. The exact number changes with every
execution. When executing the code as an example for this chapter, I got 756 rows updated.
This means 756 customers that need to be matched with the clean data table.

How to do it...

1. In SSDT, open the Chapter05 solution from the first recipe of this chapter.

2. Add a new package to the solution and rename it to DataMatching.dtsx.

3. Create a new package OLE DB connection manager to your local SQL Server
instance, the DQS_STAGING_DATA database.

4. In the control flow of the package, add a data flow task. Open the data flow
editor for this task.

5. Add an OLE DB source. Rename it to CustomersDirty. Open the OLE DB
Source Editor and select the dbo.CustomersDirty table as the source table.
Click the Columns tab to check the columns. Click OK to close the editor.

6. The next step in the preparation for identity mapping (or matching) is to perform
the exact matches. Drag the lookup transformation to the working area and
connect it with the blue data flow path using the OLE DB source. Name it Exact
Matches and double-click it to open its editor.
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7. In the Lookup Transformation Editor, select the Connection tab in the left-hand
pane. Use the connection manager for the DQS_STAGING_DATA database. Select
the dbo.CustomersClean table. Click the Columns tab.

8. Drag the FullName and StreetAddress columns from the Available Input
Columns onto the columns with the same name in the Available Lookup
Columns table. Select the checkbox next to the Cust omerKey column in the
Available Lookup Columns table. In the Lookup Operation field in the grid in
the bottom part of the editor, select the Replace 'CleanCustomerKey' option.
Rename the output alias CleanCustomerKey, as shown in the following
screenshot:

L Lookup Transformation Editor \;lE-

This transform enables the performance of simple equi-joins between the input and a reference data set.

General
Connection
Columns
Advanced
Error Output

Available Input C...
Name ~ Available Lookup Colu... |

Custome ey = Name Index
FullMame = —_— | @ | Customerkey
StrootAddross —. T —— FullName

/
|||||

Updated -
< [0 ¥

StreetAddress

Lookup Column Lookup Operation Output Alias
Customerkey Replace ‘CleanCustomerkey CleanCustomerkey
| oK Cancel ‘ Help |

9. Click the General tab. In the Specify how to handle rows with no matching
entries drop-down list, select the Redirect rows to no match output option. Click
OK to close the Lookup Transformation Editor.

[234]




Dealing with Data Quality

10. Drag two multicast transformations to the working area. Rename the first one
Match and the second one NoMat ch. Connect the lookup transformation with
them, the first by using the lookup match output and the second by using the
lookup no match output. You do not need to multicast the data for this recipe.
However, you are going to expand the package in the next recipe.

11. In SSMS, create a new table in the DQS_STAGING_DATA database in the dbo
schema and name it CustomersDirtyMatch. Use the following code:

CREATE TABLE dbo.CustomersDirtyMatch

(
CustomerKey INT NOT NULL PRIMARY KEY,

FullName NVARCHAR (200) NULL,
StreetAddress NVARCHAR (200) NULL,
Updated INT NULL,
CleanCustomerKey INT NULL

)i

12. Add another new table in the dbo schema and name it
CustomersDirtyNoMatch. Use the following code, which uses the same schema
as the previous table:

CREATE TABLE dbo.CustomersDirtyNoMatch

(
CustomerKey INT NOT NULL PRIMARY KEY,

FullName NVARCHAR (200) NULL,
StreetAddress NVARCHAR (200) NULL,
Updated INT NULL,
CleanCustomerKey INT NULL

)i

13. In the data flow in SSDT, add a new OLE DB destination and rename it
CustomersDirtyMatch. Connect it to the match multicast transformation.
Double-click it to open the editor. Select the dbo . CustomersDirtyMatch table.
Click the Mappings tab to check the mappings. Click OK.

14. Add anew OLE DB destination and rename it CustomersDirtyNoMatch.
Connect it to the no match multicast transformation. Double-click it to open the
editor. Select the dbo.CustomersDirtyNoMatch table. Click the Mappings tab
to check the mappings. Click OK.
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15.

16.
17.

18.
19.

20.

21.

22.

23.

Save the project. Execute the package in debug mode. After the execution has
completed, review the contents of the dbo.CustomersbDirtyMatch and
dbo.CustomersDirtyNoMatch tables.

Stop debugging. Do not exit SSDT.

In the DOS_STAGING_DATA database in SSMS, create a table that unions clean and
dirty customer data by using the following code:

SELECT CustomerKey, FullName, StreetAddress
INTO dbo.CustomersDQSMatch

FROM dbo.CustomersClean

UNION

SELECT CustomerKey, FullName, StreetAddress
FROM dbo.CustomersDirtyNoMatch;

Start the Data Quality Client and connect to your DQS server.

Create a new knowledge base. Name it AWCustomersMatching. Make sure that
the Matching Policy activity is selected. Click Next.

In the Knowledge Base Management window, on the Map tab (the first one),
select SQL Server as the data source. Select the DQS_STAGING_DATA database
and the CustomersDQSMatch table.

Create a domain named FullName. Use the data type String, and select the Use
Leading Values, Normalize String, and Disable Syntax Error Algorithms
checkboxes. Clear the Enable Speller checkbox. Set the Format Output to option
to None and select English as the language. Click OK.

Create another domain named St reetAddress with the same settings as for the
FullName domain.

Map the FullName column to the Ful1Name domain, and map the
StreetAddress column to the StreetAddress domain.
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24. Create a new composite domain (click the second icon from the right, above the
column/domain mappings grid in the left-hand pane). For matching, you
typically use a composite domain, which encompasses all columns involved in an
approximate match. Name the domain NameAddress and add the Ful1lName and
StreetAddress columns from the Domain List listbox to the Domains in
Composite Domains listbox. Click OK. Your screen should resemble the one
shown in the following screenshot. After you have made sure that you have the
correct domains and mappings, click Next.

Hello, SQL2016EIM\Administrator (SQL2016EIM) | SignQut @

Knowledge Base: AWCustomersiatching Activity: Matching Policy

© matching Policy € Matching Results

Choose a database sample to create matching policy rules

Knowledge Base details: AWCustomersMatchin,
Data Source: | SQL Server ge 9

© Domains
Database:  DOS_STAGING_DATA i« FullName
B ) NameAddress
Table/View:  CustomersDQSMatch @ FullName
@ Streetdddress

Mappings: " M
« StreetAddress

Source Column Domain
FullName (nvarchar) = | FullName

T e - R
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25.

26.

27.

28.

29.

30.

31.

32.

On the Matching Policy tab, click the Create a matching rule button in the left-
hand pane. In the Rule Details pane on the right-hand side, change the name of
the rule to Composite100.

In the Rule Editor area on the right, click the Add a new domain element button
in the upper-right corner. The NameAddress domain should appear. Scroll to the
right of the Similarity column (leave the value Similar in it) to show the
Weight column. Change the weight to 100% for the NameAddress composite
domain. You could also start matching with exact matches for one domain by
requesting this domain as a prerequisite—for example, by selecting the checkbox
in the Prerequisite column for the FullName domain to lower the number of
rows for matching in one pass. However, the number of customers to match is
not too high for this recipe, so you do not need to additionally reduce the
matching search space. When you are done defining the rule, click Start in the
Matching Results section of the screen to run the matching policy.

When the matching policy run has finished, review the results. Filter on matched
or unmatched records by selecting the appropriate option in the Filter drop-
down list.

You should test multiple rules. Therefore, create a new rule. Name it
Name60Address40. In the Rule Editor section, click the Add a new domain
element button. Scroll to the right of the Similarity column (leave the value
Similar init) to show the Wweight column. Change the weight to 60% for the
FullName domain and 40% for the St reetAddress domain. Click start to test
this rule.

When the rule testing has finished, review the results. Double-click a few of the
matched records to get the Matching Score Details window for the records.
Check how much the name and how much the address contributed to the score.
Then close the window. When you are done with your review, click Next.

In the Matching Results window, you can check all the relevant rules at once.
Make sure that the Execute on previous data option (which is below the Start
button) is selected. Click the Start button. Wait until DQS finishes the process,
then check the Profiler, Matching Rules, and Matching Results. In Matching
Results, double-click a few of the matched records to show the Matching Score
Details window, and check which rule was used. The composite domain should
be used more often than the single domains.

When you are done with your review and have closed the Matching Score
Details window, click Finish. Then click Publish in the pop-up window to
publish the KB. When it is published, click OK in the next pop-up window.
The next step is to create a DQS matching project. Click the New Data Quality
Project button in the Data Quality Client main screen.
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33.

34.

35.

36.

37.

38.

39.

40.

Name the project AWCustomersMatchingProject. Select the
AWCustomersMatching KB. Make sure that the Matching activity is selected.
Click Next.

On the Map tab (the first one) in the Knowledge Base Management window,
select SQL Server as the data source. Select the DQS_STAGING_DATA database
and the CustomersDQSMatch table. Note that in a real project, you would have a
separate table with sample data for learning during the KB creation and another
table for the actual matching.

Map the FullName column to the FullName domain and the St reetAddress
column to the StreetAddress domain, unless they have already been mapped
automatically. Click Next.

On the Matching tab, click Start. Wait until the matching process finishes, then
review the results. When you are finished, click Next.

On the Export page, choose SQL Server as the destination type and choose the
DQS_STAGING_DATA database. Select both the Matching Results and
Survivorship Results checkboxes. Export the matching results to a table named
DQSMatchingResults and the survivorship results to a table named
DQSSurvivorshipResults. Do not add schema names to table names; the tables
will be created in the dbo schema. Select the Most complete and longest record
survivorship rule. Click the Export button.

When the export is finished, click Close in the Matching Export pop-up window
and then click Finish.

In SSMS, review the exported results. You can quickly see that the survivorship
policy is not sophisticated enough because many customers with negative
CustomerKey values are selected as survivors. You should use the matching
results and define your own survivorship rules, or select the survivors manually.

Close the Data Quality Client.

Using SSIS fuzzy components

SSIS includes two really sophisticated matching transformations in the data flow. The fuzzy
lookup transformation is used for mapping the identities. The fuzzy grouping
transformation is used for de-duplicating. Both of them use the same algorithm for
comparing the strings and other data.
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Identity mapping and de-duplication are actually the same problem. For example, instead
for mapping the identities of entities in two tables, you can union all of the data in a single
table and then do the de-duplication. Or vice versa, you can join a table to itself and then do
identity mapping instead of de-duplication. This recipe shows how to use the fuzzy lookup
transformation for identity mapping.

Getting ready

This recipe assumes that you have successfully finished the previous recipe.

How to do it...

1. In SSMS, create a new table in the DQS_STAGING_DATA database in the dbo
schema and name it dbo.FuzzyMatchingResults. Use the following code:

CREATE TABLE dbo.FuzzyMatchingResults

(
CustomerKey INT NOT NULL PRIMARY KEY,
FullName NVARCHAR (200) NULL,
StreetAddress NVARCHAR (200) NULL,
Updated INT NULL,
CleanCustomerKey INT NULL

)i

2. Switch to SSDT. Continue editing the DataMatching package.

3. Add a fuzzy lookup transformation below the no match multicast transformation.
Rename it FuzzyMatches and connect it to the no match multicast
transformation with the regular data flow path. Double-click the transformation
to open its editor.

4. On the Reference Table tab, select the connection manager you want to use to
connect to your DQS_STAGING_DATA database and select the
dbo.CustomersClean table. Do not store a new index or use an existing index.
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When the package executes the transformation for the first time, it
copies the reference table, adds a key with an integer data type to the
new table, and builds an index on the key column. Next, the
transformation builds an index, called a match index, on the copy of
the reference table. The match index stores the results of tokenizing the
values in the transformation input columns. The transformation then
uses these tokens in the lookup operation. The match index is a table in
a SQL Server database. When the package runs again, the
transformation can either use an existing match index or create a new
index. If the reference table is static, the package can avoid the
potentially expensive process of rebuilding the index for repeat
sessions of data cleansing.

5. Click the Columns tab. Delete the mapping between the two CustomerKey
columns. Clear the checkbox next to the CleanCustomerKey input column.
Select the checkbox next to the Cust omerKey lookup column. Rename the output
alias for this column to CleanCustomerKey. You are replacing the original
column with the one retrieved during the lookup. Your mappings should
resemble those shown in the following screenshot:

ey Fuzzy Lookup Transformation Editor (=1 |

Configure the used to perform a lookup operation between an input dataset and a reference dataset using a
best-match algorithm.

Reference Table | Columas | Advanced

Specify the join columns and the use of reference columns,

Available Input Columns Available Lookup..
Name Pass Thr.. [ Name
Customerkey - 4 | Customerkey

FullName
StreetAddress
Updatid
CleanCustomerkiey

O FullName

O & &
[m]

Lookup Calumn Output Alias
CustomnerKey CleanC

oK Cancel Help
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6. Click the Advanced tab. Raise the Similarity threshold to 0.50 to reduce the

matching search space. With similarity threshold of 0.00, you would get a full
cross join. Click OK.

. Drag the union all transformation below the fuzzy lookup transformation.

Connect it to an output of the matchmulticast transformation and an output of
the FuzzyMatches fuzzy lookup transformation. You will combine the exact and
approximate matches in a single row set.

8. Drag an OLE DB destination below the union all transformation. Rename it
FuzzyMatchingResults and connect it with the union all transformation.
Double-click it to open the editor.

9. Connect to your DQS_STAGING_DATA database and select the
dbo.FuzzyMatchingResults table. Click the Mappings tab. Click OK. The
completed data flow is shown in the following screenshot:
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Dealing with Data Quality

10.

11.

12.

13.

14.

You need to add restart ability to your package. You will truncate all destination
tables. Click the Control Flow tab. Drag the execute T-SQL statement task above
the data flow task. Connect the tasks with the green precedence constraint from
the execute T-SQL statement task to the data flow task. The execute T-SQL
statement task must finish successfully before the data flow task starts.

Double-click the execute T-SQL statement task. Use the connection manager to
your DQS_STAGING_DATA database. Enter the following code in the T-SQL
statement textbox, and then click OK:

TRUNCATE TABLE dbo.CustomersDirtyMatch;
TRUNCATE TABLE dbo.CustomersDirtyNoMatch;
TRUNCATE TABLE dbo.FuzzyMatchingResults;

Save the solution. Execute your package in debug mode to test it. Review the
results of the fuzzy lookup transformation in SSMS. Look for rows for which the
transformation did not find a match, and for any incorrect matches. Use the
following code:

—-— Not matched

SELECT * FROM FuzzyMatchingResults

WHERE CleanCustomerKey IS NULL;

—— Incorrect matches

SELECT * FROM FuzzyMatchingResults

WHERE CleanCustomerKey <> CustomerKey * (-1);

You can use the following code to clean up the AdventureWorksbw2014 and
DQS_STAGING_DATA databases:

USE AdventureWorksDW2014;

DROP TABLE IF EXISTS dbo.ChapterO5Profiling;
DROP TABLE IF EXISTS dbo.AWCitiesStatesCountries;
USE DQS_STAGING_DATA;

DROP TABLE IF EXISTS dbo.CustomersCh05;

DROP TABLE IF EXISTS dbo.CustomersCh05DQS;

DROP TABLE IF EXISTS dbo.CustomersClean;

DROP TABLE IF EXISTS dbo.CustomersDirty;

DROP TABLE IF EXISTS dbo.CustomersDirtyMatch;
DROP TABLE IF EXISTS dbo.CustomersDirtyNoMatch;
DROP TABLE IF EXISTS dbo.CustomersDQSMatch;

DROP TABLE IF EXISTS dbo.DQSMatchingResults;
DROP TABLE IF EXISTS dbo.DQSSurvivorshipResults;
DROP TABLE IF EXISTS dbo.FuzzyMatchingResults;

When you are done, close SSMS and SSDT.
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This chapter covers the following recipes:

¢ Using SQL Server Management Studio to execute an SSIS package
o Using T-SQL to execute an SSIS package

¢ Using the DTExec command-line utility to execute an SSIS package
e Scheduling an SSIS package execution

¢ Using the cascading lookup pattern

¢ Using the lookup cache

¢ Using lookup expressions

¢ Determining the maximum number of worker threads in a data flow
¢ Using the master package concept

¢ Requesting an execution tree in SSDT

e Establishing a performance monitor session

e Configuring a performance monitor data collector set

Introduction

This chapter discusses the various methods of SSIS package execution, how to monitor the
performance of running SSIS packages, and how to plan the utilization of resources for a
given SSIS package. You will also learn how to use different techniques of acquiring
reference data (also referred to as data look ups), and their impact on SSIS execution
performance.
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One of the objectives followed in the design of the SSIS execution engine is to maximize the
use of resources on the system hosting SSIS package executions. In part, this is reflected in
the capabilities of parallel execution of various operations; for instance, using multiple
threads to perform data movements and transformations in the data flow, parallelizing the
execution of operations in the control flow, or even scaling out the execution of packages to
multiple hosting servers. Some of the techniques that you can use to improve resource
utilization for SSIS executions are also discussed in this chapter.

SSIS execution techniques can be divided into two groups:

¢ On-demand execution is performed through intervention: A user creates,
configures, and starts, the execution of an SSIS package. Typically, on-demand
execution is used for SSIS solutions that only need to run when a user has
decided that the work needs to be performed. Alternatively, SSIS packages are
executed on demand when they have been integrated into existing systems, or
tools, that the organization is using to perform its data management operations.
In such cases, the execution is created, configured, and started, by a client
application or a service.

¢ Scheduled execution is performed automatically: An administrator configures
the execution of an SSIS package, where the execution starts automatically (in
absence of user intervention). Typically, automated execution is performed on a
schedule prepared in advance; for instance, using the SQL Server Agent, or
another similar scheduling tool. Alternatively, the execution can also be started
automatically based on certain other criteria defined in advance, the state of
which can be determined automatically; for instance, a scheduled operation
checks whether these criteria are met, and either starts the execution of an SSIS
package, or completes without starting it.

When SSIS packages designed under the project deployment model are executed, the
following three steps are performed:

1. An execution instance is created for the given SSIS package with the selected SSIS
environment. If an environment is not associated with this execution, design-time
values for any parameters, or any other configurable settings, are used.

2. After the execution has been created successfully, further settings can be
configured; for instance, the logging level, the operational mode, or any other
accessible property of the SSIS package. In this step, any configurable design-time
settings can be overridden.
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3. After all the execution properties have been set, the execution is started. This step
actually invokes the execution of the package. Two modes of operation are
supported:

¢ In synchronous mode, the control is not returned to the caller until the
execution of the package has completed (either successfully or with
errors); this mode is useful for situations where the next operation in a
sequence should not start until the preceding one has finished. When
SSIS packages are set up as individual steps of an SQL Server Agent
job, the next step must not begin until the preceding step has
completed; therefore, SQL Server Agent uses synchronous executions.

e In asynchronous mode, the control is returned to the caller
immediately after the execution has started, allowing the caller to
perform other work concurrently. This mode is useful when multiple
packages, or multiple instances of the same package, need to be
executed in parallel. In order to monitor the asynchronous execution of
packages, the caller application needs to check the current state of the
executions by querying the SSIS catalog. Typically, asynchronous
executions are used when SSIS packages are integrated in the
organization's existing systems, where other operations might need to
be executed at the same time.

Steps 1 and 3 are mandatory, step 2 is optional. Both mandatory steps must be performed;
otherwise, the execution cannot start. Step 2 needs to be performed for each additional
setting, and can therefore be performed multiple times in a single execution.

SSIS deployment models

The project deployment model has been the default deployment model
since SQL Server 2012; it perceives all packages of the same SSIS project as
a single unit of work from design, deployment, configuration, and
administration aspects.

The deployment model used in SSIS 2005, 2008, and 2008 R2, where
individual packages are deployed, configured, and administered,
independently even if they were developed as part of the same project, is
now referred to as the package deployment model.
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Several methods are available for on-demand execution of SSIS packages:

e At design time, the SSIS package can be executed in debug mode from within
SQL Server Data Tools (SSDT). You should already be familiar with design-time
package execution from previous chapters.

o After the packages have been deployed to the target environment, they can be
executed using the DTExec utility, provided by the SQL Server installation, by
using Windows PowerShell, or through the integration services API. Starting
with SQL Server 2012, SSIS packages deployed to the SSIS catalog can also be
executed using T-SQL. As you have seen in previous chapters, SSIS execution is
also fully integrated into SQL Server Management Studio. Depending on the
deployment model used, this can either be achieved by accessing the SSIS catalog
(under the project deployment model), or by connecting to the legacy SSIS service
(when the packages have been deployed to the msdb database, or the managed
SSIS package store —both under the package deployment model).

Connecting to the legacy SSIS service in SQL Server 2012 and later
versions

Starting with SQL Server 2012, special Windows operating system
privileges are required to access the SSIS service. By starting SSMS as an
administrator, members of the administrators users group are allowed to
connect to the SSIS service.

You can find more information about the legacy SSIS service in the book's

online article entitled Integration Services Service (SSIS Service), at
https://docs.microsoft.com/en-us/sqgl/integration-services/servic

e/integration-services-service-ssis-service

This chapter assumes that you have completed chapter 2, What Is New in SSIS 2016, and
that you have deployed at least the Cust omLogging project to the SSISDB catalog.
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If, for some reason, you were not able to complete the exercises in chapter 2, What Is New
in SSIS 2016, follow these steps to prepare the environment:

1. In SSMS, open the Chapter06_Preparation.sql script located in the
C:\SSIS2016Cookbook\Chapter06\Scripts folder.

2. Carefully review the script, and then execute it. Any missing database objects
used in the CustomLogging.dtsx package will be created.

3. Use Windows Explorer to navigate to the
C:\SSIS2016Cookbook\Chapter06\Scripts folder, and locate the

Chapter06_ProjectDeployment .bat command file.

4. Double-click the file to start the deployment. After it completes, you will be
prompted to press any key to close the Command Prompt window.

Using SQL Server Management Studio to
execute an SSIS package

In this recipe, you are going to use SQL Server Management Studio (SSMS) to prepare,
and invoke, the execution of an SSIS package deployed to the SSISDB catalog.

Getting ready

Even if you have successfully completed the exercises in chapter 2, What Is New in SSIS
2016, follow these steps to create an SSIS environment, and configure the CustomLogging
project:

1. In SSMS, open the Chapter06_Configuration.sqgl scriptlocated in the
C:\5858I52016Cookbook\Chapter06\Scripts folder.

2. Carefully review the script, and then execute it. The script will create the
Chapter06 environment with a single environment variable, and associate it
with the CustomLogging project. The cmgr_TestCustomLogging_CS variable
will allow you to configure the connection manager used by the project.
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How to do it...

1. Start SSMS, unless it is already running, and make sure that the Object Explorer
is connected to the local SQL Server instance on your machine.

2. In the Object Explorer, locate the Integration Services Catalogs node, and expand
it fully to locate the CustomLogging.dtsx package in the CustomLogging
project of the CustomLogging folder, as shown in the following screenshot:

Object Explorer > X

Connect~ 47 &3 () 5

=] La localhost (SOL Server 13.0.4202.2 - DS1300ML)
[ Databases
[ Security
[ Server Objects
[ Replication
[ PolyBase
[ AlwaysOn High Availability
[ Management
= [ Integration Services Catalogs
= [y SSISDB
= [d CustombLeogging
= [ Projects
= 14} Customlogging
= [J Packages
B8 CustomLogging.dsx
[ Enwvironments
[y SOL Server Agent
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3. Right-click the package, and in the shortcut menu select Execute... to open the
Execute Package dialog, as shown in the following screenshot:

Object Explorer * X

Connect~ 47 &J & 5

=] LB localhost (SOL Server 13.0.4202.2 - DS1300ML)
3 Databases
[ Security
[ Server Objects
[ Replication
[ PolyBase
[ AlwaysOn High Availability
[ Management
= [ Integration Services Catalogs
= [y SSISDB
= [ CustomlLogging

= [ Projects
= 4} Customlegging
= d Packages
3 Environments
{5 SOL Server Agent Execute...

Validate...

Configure...

Start PowerShell

Reports

Refresh
Properties
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4. On the General page of the Execute Package dialog, on the Parameters tab, check
the Environment option at the bottom of the dialog, and make sure that the
Chapter06 environment is selected, as shown in the following screenshot:

L-'ja Execute Package - Customlegging.dtsk{CustomLogging) - O x
.ﬁ. Ready

Select a page
[l Gerieral

‘S Script - Lij Help

Parameters  Connection Managers  Advanced

Parameter Walue

Connection

44 localhost [DS1300ML]

View connection properties

Progress
Ready

Environment: | \Chapter()§

Cancel Help

[251]




SSIS Performance and Scalability

5. On the Connection Managers tab, you will see that the
cmgr_TestCustomLogging_CS variable is used to set the value of the
connection string of the cmgr_TestCustomLogging connection manager.

s Execute Package - CustomlLegging.disx(Customlogging)

- O
i Ready
Select a page 8 Seript - | [ Help
£
Parameters Connection Managers  Advanced
Name Properties
cmar_TestCustomLogging Property name Value
ConnectionString cmar_TestCustomlogging €S
IntialCatalog TestCustomLogging
Password
T RetainSameConnection | False
3} localhost [D5130ML) ServerMame SSISCOOKBOOK
UserMame NULL

View connection properties
Progress
Ready

Environment: | \ChapterD6

Cancel Help
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6. On the Advanced tab, observe the Logging level setting, and make sure that it is
set to Basic, as shown in the following screenshot:

4z Execute Package - CustormLugying.disx(CustomLogging) - o *
Q Ready
Select a page B script = | [ Help
=
P ! C
Propesty ovemides
Property path Senstive Property value

Connectinn

4 locahost [DS1I0ML]

Add
View connection properties Logging lovel: Basic %
Progress ] Dumponemors  [] 32:b2 nuntime

Ready
B Envionment: | \ChapherlE -

7. Click OK to confirm the settings and start the execution of the package.

8. When prompted by the Microsoft SQL Server Management Studio dialog, click
Yes to open the execution report.

9. It should take just a few seconds to complete the execution; nevertheless, you
might need to refresh the report a few times until it displays the final result.
Observe the messages returned by the execution.

How it works...

When using SSMS to execute packages, the Execute Package wizard queries the SSISDB
Catalog to access the package properties, and the properties of the associated environments,
which allows you to configure the execution. When you start the execution, SSMS invokes
the stored procedures used to create, configure, and start the execution of a package, as
explained earlier.

In brief: SSMS uses Transact-SQL to execute SSIS packages deployed to the SSISDB Catalog;
this is explained in more detail in the following recipe.
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Using T-SQL to execute an SSIS package

In this recipe, you are going to perform all three steps of SSIS package execution by using
three special stored procedures in the SSISDB database.

This procedure can be used only on packages deployed to the SSISDB Catalog.

How to do it...

1. In SSMS, connect to the SSISDB database; that is, the user database hosting the
SSISDB catalog. You can use the following command:

USE SSISDB;

For your convenience, the T-SQL code needed for this chapter is provided
in the Chapter06.sqgl script, located in the
C:\SSIS2016Cookbook\Chapter06\Scripts folder.

2. Use the following query to retrieve the identifier of the environment reference,
and assign the value to a variable:

DECLARE (@reference_id INT;
SET @reference_id = (
SELECT environment_references.reference_id
FROM catalog.folders
INNER JOIN catalog.projects
ON projects.folder_id = folders.folder_id
INNER JOIN catalog.environment_references
ON environment_references.project_id = projects.project_id
WHERE (folders.name = N'CustomLogging')
and (projects.name = N'CustomLogging')
and (environment_references.environment_name = N'Chapter06"')

)i

All of the queries in this recipe actually need to be executed as a single
batch; for now, review them without executing them.
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3. The following query is used to create the execution, and it uses the environment
reference identifier determined using the first query:

DECLARE (@execution_id BIGINT;

EXEC catalog.create_execution
@package_name = N'CustomLogging.dtsx',
@execution_id = @execution_id OUTPUT,
@folder_name = N'CustomLogging',
@project_name = N'CustomLogging',
Quse32bitruntime = False,
@reference_id = @reference_id;

4. When the execution is created, its identifier (returned by the @execution_id
output parameter) is also assigned to a variable; it will be needed in two more
procedure calls.

5. The following invocation of the catalog.set_execution_parameter_value
procedure sets the 1ogging_level of the execution; the value of 1 represents the
Basic logging level:

DECLARE @logging_level SMALLINT;

SET @logging_level = 1;

EXEC catalog.set_execution_parameter_value
@execution_id = @execution_id,
@object_type = 50,

@parameter_name = N'LOGGING_LEVEL',
@parameter_value = @logging_level;

SSISDB catalog logging levels are shown in the following table:

Value | Name Description

0 None Logging is turned off. Only the package execution status is logged.

1 Basic All events are logged, except custom and diagnostic events. This is
the default value.

2 Performance | Only performance statistics and OnError and OnWarning events are
logged.

3 Verbose All events are logged, including custom and diagnostic events.

6. Note the execution identifier being passed into the
catalog.set_execution_parameter_value procedure; the setting must be
associated with the correct execution instance.

[255 ]




SSIS Performance and Scalability

7. By default, SSIS package executions are started asynchronously, meaning that the
control is returned to the caller immediately. To start an execution
synchronously, so that the caller will wait for the execution to complete, invoke
thecatalog.set_execution_parameter_valueInxmedureoncenuﬂe:

DECLARE @is_synchronized BIT;

SET @is_synchronized = 1;

EXEC catalog.set_execution_parameter_value
@execution_id = @execution_id,
@object_type = 50,

@parameter_name = N'SYNCHRONIZED',
@parameter_value = @is_synchronized;

. After all the required settings have been determined, the execution should be
started using the following command (once more, the correct execution identifier
needs to be passed into the procedure):

EXEC catalog.start_execution
@execution_id = @execution_id;

. To execute the package, use the mouse, or the keyboard, to highlight and execute
all of the preceding statements as a single batch. Afterwards you can observe the
execution progress by right-clicking the package name in the Object Explorer in
SSMS, and selecting the Reports | Standard Reports | All Executions command
from the shortcut menu, as shown in the following screenshot:

[= [ Integration Services Catalogs
= [y 55ISDB

= 3 Customlogging
[= [ Projects
B 1] Customlegging
= 3 Packages
=] Environ_:r%ents Configure...
i) Chapter0g Execute...

[ SQL Server Agent Validate...

Start PowerShell

Reports + Standard Reports » All Executions

Refresh Custom Reports... All Validations
Properties
| |

All Executions

[ 256 ]



SSIS Performance and Scalability

How it works...

When using T-SQL to execute SSIS packages, all the individual steps of the operation are
performed using the corresponding stored procedures. Certain steps depend on a value
determined in a preceding step, or query; therefore, it is necessary to store these values in
variables.

Using the DTExec command-line utility to
execute an SSIS package

In this recipe, you are going to execute an SSIS package using the DTExec command-line
utility. This utility supports not only packages deployed to the SSISDB catalog, but also
packages managed by the legacy SSIS Service (stored in the msdb system database, or in the
managed SSIS package store), and even packages stored in the filesystem.

How to do it...

1. Using Windows Explorer, locate the Chapter06_Execution_DTExec.bat
command file in the C:\SSI52016Cookbook\Chapter06\Scripts\ folder.

2. Right-click the file, and select Edit from the shortcut menu to open the file in
Notepad.

3. Inspect the DTExec command line:

DTExec /Server localhost /ISServer
"\SSISDB\CustomLogging\CustomLogging\CustomLogging.dtsx" /Env 1 /Par
$ServerOption: :LOGGING_LEVEL (Int32) ;1

The /server argument provides the name of the SSIS Server, the /IsServer
argument instructs the utility to load the SSIS package from the SSISDB
Catalog (the complete path to the package must be provided), the /Env
argument provides the environment reference identifier, and the /Par
arguments provide a way to supply any other runtime settings.

4. Close Notepad, and return to Windows Explorer.

5. Double-click the file to execute the package. The execution results should be
listed in a Command Prompt window.

6. When the execution finishes, close the Command Prompt window.
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How it works...

When using the DTExec command-line utility you need to provide all the configuration
settings in the command line; for instance, if you want to use a specific environment, you
need to query the SSISDB database first to retrieve it.

In the background, the DTExec utility also uses T-SQL procedures in the SSISDB database
to create, configure, and start SSIS package executions, and also to receive any messages
from the execution engine.

There's more...

Alternatively, SSIS packages can be executed from Windows PowerShell, or from DOT.NET
applications, by using the SSIS Managed API. The complete object model is accessible
through the classes available in the
Microsoft.SglServer.Management.IntegrationServices namespace. By using the
API, SSIS packages can be even more closely integrated into your existing client
applications, or services.

More information about the SSIS Managed APl is available on the
Microsoft Developer Network (MSDN) website, at

https://msdn.microsoft.com/en-us/library/microsoft.sglserver.man

agement .integrationservices.aspx.

Scheduling an SSIS package execution

In this recipe, you are going to create an SQL Server Agent job with a single step using an
SSIS package, configured with a specific SSIS environment. You are going to assign a
schedule to the job so that it can be executed automatically.

SQL Server Agent is a special SQL Server feature, hosted on the SQL Server instance, which
supports the automation of a variety of operations and processes. One of them is the
execution of SSIS packages; these can be configured as one or more steps of an SQL Server
Agent job.
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SQL Server Agent and SQL Server Agent jobs

SQL Server Agent is available in SQL Server 2016 Enterprise, Standard,
and Web editions; it is not available in the Express, nor Express with
Advanced Services editions.

SQL Server Agent Job is a collection of one or more operations that
represent a complete unit of work to be performed automatically, for
example, on a schedule. Multiple steps of an SQL Server Agent job are
executed in sequence.

In addition to facilitating automation, SQL Server Agent includes additional functionalities
to provide a complete automated environment experience:

¢ Schedules: SQL Server Agent jobs can be executed automatically, on a schedule.

e Alerts: In case of errors, or even after successful executions, alerts can be
configured so that the administrators of the hosting environments can be notified
via email or through a paging system.

e Operators: Responses to certain events during SQL Server Agent job executions
can also be configured. An operator can, for instance, be used to start another job
in case the originating job has failed.

Getting ready

If you haven't performed any of the preceding recipes yet, you need to perform the same
preparatory steps described at the beginning of this chapter.

How to do it...

1. In SSMS, in the Object Explorer, locate the SQL Server Agent node. Expand it to
show its contents, and locate the Jobs folder.

If the SQL Server Agent of the selected SQL Server instance is not running,
right-click its node in the Object Explorer, and select Start from the
shortcut menu to start it.
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2. Right-click the Jobs folder in the Object Explorer, and select the New Job...
command from the shortcut menu to open the New Job wizard, as shown in the
following screenshot:

Object Explorer > QX

Connect~ 43 &J T & Q

= La localhost (SOL Server 13.0.4202.2 - DS1300RAL)
[ Databases
[ Security
[ Server Objects
[ Replication
[ PolyBase
[ Ahlways0On High Availability
[ Management
[ Integration Services Catalogs
= ﬁ SCL Server Agent

La
] Job New Job...
Al

Al Manage Schedules

3 Ope

3 Pros Manage Job Categories

CHEm yiew History
Filter b
Start PowerShell
Reports b
Refresh
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3. On the General page of the New Job wizard, enter Chapter06Scheduled as the
Name of the job, as shown here:

58] New Job — O ®

Selecta page c . .
- SScn hd l ﬁ Hel
% General - :

2 Steps
1% Schedules Name: |CrapterlEScheduled |
2 Mlerts

2 Notffications
f Targets

Qwner: |sa |

Category: [Uncategorized (Local)] e

Description:

Connection

Server:
localhost

Connection: 7| Enabled
DS130\ML =

& View connection properties

Progress
Ready

Cancel

4. On the Steps page, click New... to add a new job step, and use the following
settings to configure it:

Setting Value

Step name | Chapter06

Type SQL Server Integration Services Package
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5. In the lower part of the Steps page, in the Package tab, use the following settings:

Setting Value
Package source SSIS catalog
Server localhost

Log on to the server |Windows authentication

6. To select the package, click on the ellipsis icon on the far-right side of the Package
text box, and in the Select an SSIS Package dialog locate the
CustomLogging.dtsx package in the CustomLogging project of the
CustomLogging folder, as shown here:

Select an 5515 Package O >

= 3 Integration Services Catalogs
= 3 551508
= [3 CustomLogging
= [3@ Customlogging

&) CustomLogaing dtsx|

Cancel
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7. Click OK to confirm the selection. Use the following screenshot to verify your

settings:
New Job Step - O
Selecta page .
il Gieneral g T Lj Help

Eﬁ Advanced
Step name:
|CJ13pterﬂ'E
Type:
S0L Server Integration Services Package w
Bun as:
S0L Server Agent Service Account ~

Package  Corfiguration
Pachkage source: SSIS Catalog b
Server: localhost ~
Log on to the server
Connechon @ Use Windows Authentication

Server:

localhost

Connection:

DS130WML

3 View connection properties

Package:
%S5 515DB CustomLogging CustomLogging“CustomLogaing dtax
Progress
Ready
Neadt
Cancel

8. On the Configuration tab of the General page, under Parameters, check the
Environment option and make sure that the Chapter06 environment is selected

in the selection box to the right.

Under Connection Managers, verify that the correct variable is used for the

connection string of the cmgr_TestCustomLogging connection manager, as
shown in the following screenshot:
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New Job Step - O
Selecta page .
gl Gieneral ‘;S T Lj Help
2 Advanced
Step name:
[CrapterDe
Type:
SOL Server Integration Services Package
Bun as:
SQL Server Agert Service Accourt
Package Configuration
Parameters Connection Managers  Advanced
Name Properties
Server: InitialCatalog TestCustomLoggi...
localhost Password
%?Sq'?}%dﬁE Retain SameConnection | False
. . Serveriame SSISCOOKBOOK
& View connection properties
< >
Environment: | \Chapter06 v
Progress
Ready
Nead
Cancel

10. On the Advanced page of the New Job wizard, use the following settings to
configure the rest of the step properties:

Setting

Value

On success action

Quit the job reporting success

On failure action

Quit the job reporting failure

Log to table

Checked

Include step in job history

Checked
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11. Leave other settings unchanged; refer to the following screenshot to verify your

settings:
MNew Job Step — | x
Select a page I -
& General = e
- Advanced
On success action:
Cuit the job reporting success R
Retry attempts: Retry interval iminutes):
i = 0 =
On failure action:
CGuit the job reporting failure w
SGL Server Integration Services Package
Outpurt file:
Log to table View
Connection [] Append output to existing entry in table
Iii;ﬁgst Include step output in history
Connection:
DS13MML
= Miew connection properties
Progress
Ready
Cocs

12. Click OK to confirm the step configuration.
13. The expected result is shown in the following screenshot:
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Selecta page
2 General
Bl Steps

24 Schedules
2 Mlerts

2 Notffications
f Targets

Server:
localhost

Progress
Ready

58] New Job

Connection

Connection:
DS130WML

& View connection properties

St...

1

Job step list:

Name

Chapterl6  SQL Serv...

Move step:

* ¥

New...

;S Script L’j Help

Type

On Success

Quit the job reporting success

Start step:
1:Chapterl6

Insert... Edit

On Failure

Quit the job reparting failure

Delete

Cancel

| ok |

14. On the Schedules page, click New... to create a new schedule by using the
following settings:

Setting Value

Name TestSchedule
Schedule type |Recurring
Enabled Checked
Frequency

Occurs Daily
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Recurs every

Daily frequency

Occur every

15. Leave the rest of the settings unchanged; refer to the following screenshot to
verify the schedule configuration:

MName:

Schedule type:

Frequency

Ogcurs:
Recurs every:
Daily frequency
(") Ocecurs once at;

(®) Occurs every:

Duration

Start date:

Summany

Description:

5] New Job Schedule

TestSchedule |
Recuring w Enabled
26. 05. 2017 23:42:24 =
DE"}’ L)
1 + dayls)
1 = | | minute(s) ~ Starting at: 00:00:00 >
Ending at: 23:59:59 =
2605 2017~ () End date: 26.05. 2017
(® Mo end date:

starting on 26. 05. 2017,

Qccurs every day every 1 minute(s) between 00:00:00 and 23:59:55. Schedule will be used

Cancel Help

16. Click OK to confirm the schedule, and then click OK once more to complete the
creation of a new SQL Server Agent job.
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How it works...

As long as the SQL Server Agent service is running, and the job has not been disabled, the
execution begins automatically at the scheduled time. Recurring jobs run continuously in
the defined intervals between the Start date (by default the date when the schedule was
created) and the End date of the schedule. When no end date is specified, the schedule will
be used until you disable it.

Using the cascading lookup pattern

Typically, the structure and the semantics of a data flow source correspond to the data
model used in the source data store; this structure, or the semantics used to represent data
in the source system, might not be aligned with the structure or the semantics of the
destination system.

For instance, the client entity in the source system might be represented by a single set, but
the data warehouse might have to distinguish between a client, who is a person, and a client
that represents a company. To correctly interpret the source data, you would need
appropriate logic in the data flow to differentiate between source rows representing
persons, and source rows representing companies, before loading the data correctly into the
data destination data store.

How to do it...

1. In SSDT, open the AdventureWorksETL. s1n solution located in the
C:\SSIS2016Cookbook\Chapter06\Starter\AdventureWorksETL\ folder.

2. Make sure that the CascadingLookup.dtsx SSIS package is open, locate the
Resolve Client Data task in the control flow, and open it in the data flow
designer.

3. The data flow contains one source component named Source Client Data that
extracts client data from a flat file.

4. Double-click the source component to open the Flat File Source editor, and on
the Connection Manager page, click Preview... to inspect the source data.
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The source contains a single column with a list of clients, and no other
information about them.

= Data View a >

Sample data (up to first 200 rows)
ClientMame -~
A. Datum Corporation
Abbas E, Syed
Abel R, Catherine
Abercrombie B, Kim
Abercrombie, Kim
Abolrous E, Hazem
Abolrous, Sam
Acevedo, Humberto
Achong, Gustavo
Ackerman G, Pilar
Ackerman, Pilar
Adams A, Chloe
Adams A, Eduardo
Adams A, Kaitlyn
Adams A, Madkenzie

W
Bdem B P

Close

5. Click Close to close the Data View window, and then click Cancel to close the
Flat File Source editor.

6. From the SSIS Toolbox drag a Lookup transformation to the data flow designer,
and change its name to "Person Lookup".

7. Connect the regular data path from the Source Client Data source to the Person
Lookup, and then double-click the Lookup transformation to open the Lookup
Transformation Editor.
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8. On the General page, change the Specify how to handle rows with no matching
entries setting to Redirect rows to no match output, as shown here:

_» Lockup Transformation Editor O *

This transform enables the performance of simple equi-joins between the input and a reference data set.

w Cache mode
Connecticn

Columns ® Full cache
Advanced

Partial cache
Error Qutput OF

(O Mo cache

Cunneclivn lype
() Cache connection manager

(®) OLE DB connection manager

Specify how to handle rows with no matching entries

Redirect rows te no match output o

9. On the Connection page, select cmgr_Reference in the OLE DB connection

manager selection box, select the Use results of an SQL query option, and enter
the following query in the text box:

SELECT CAST (Person.LastName + COALESCE(N' ' + Person.MiddleName,
N'') + N', " + Person.FirstName AS NVARCHAR (256)) as ClientName,

Person.BusinessEntityID AS BusinessEntityID, CAST (1 AS BIT) AS
IsPerson

FROM Person.Person;
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10. Use the following screenshot to verify your settings:

=+ Lookup Transformation Editor

This transform enables the performance of simple equi-joins between the input and a reference data set.

General Specify a data seurce to use. You can select a table in a data source view, a table in a database connection, or the
results of an SQL query.

Columns
Advanced

Error Qutput OLE DB connection manager:

| cmgr_Reference ﬂ MNew...

(7)) Use a table or a view:

(®) Use results of an SQL query:

SELECT CAST(Person.LastMame + COALESCE(N' " +
Person.MiddleMame, N") + N', ' + Person.FirstName AS NVARCHAR
(256)) as ClientName
Person.BusinessEntitylD AS BusinessEntitylD Erowese...
JCAST(1 ASBIT) AS IsPerson .
FROM Person.Person;

Build Query...

Parse Query

Preview...

11. On the Columns page, connect the ClientName column in the Available Input
Columns list to the ClientName column in the Available Lookup Columns list.
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12. Check the BusinessEntityID and IsPerson columns in the Available Lookup
Columns list, as shown in the following screenshot:

_= Lookup Transformation Editor

This transform enables the performance of simple equi-joins between the input and a reference data set.

General

Connecticn
Advanced
Error Qutput A Available Loo 5
®m]  Name Index
L] ClentName
B BusinessEnlily|D
E1  IePareon
Leckup Celumn Lookup Operation Output Alias
BusinessEntitylD <add as new column> BusinessEntitylD
IsPerson <add as new column> IsPerson

13. Click OK to confirm the configuration.

14. From the SSIS Toolbox, drag another Lookup transformation to the data flow
designer, and change its name to Company Lookup.

15. Connect the regular data path from the Person Lookup transformation to the
Company Lookup transformation.
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16. In the Input Output Selection dialog, under Output, select Lookup No Match
Output, as shown in the following screenshot:

B.o Input Output Selection >

The source or the destination component contains multiple inputs or cutputs, Select an input
and an cutput to connect the components,

Output:

| = Lookup No Match Output v‘
Input:

|-"v§ Lockup Input v‘

0] 4 Cancel

17. Click OK to confirm the selection.

18. Double-click the Company Lookup transformation to open the Lookup
Transformation Editor, and on the General page change the Specify how to
handle rows with no matching entries setting to Ignore failure.

19. On the Connection page, select cmgr_Reference in the OLE DB connection
manager selection box, select the Use results of an SQL query option, and enter
the following query in the text box:

SELECT CAST (Vendor.Name AS NVARCHAR (256)) AS ClientName
,Vendor.BusinessEntityID AS BusinessEntityID
,CAST (0 AS BIT) AS IsPerson

FROM Purchasing.Vendor;

20. On the Columns page, connect the ClientName column in the Available Input
Columns list to the ClientName column in the Available Lookup Columns list.

21. Check the BusinessEntityID and IsPerson columns in the Available Lookup
Columns list, as you did in Step 9 for the Person Lookup transformation.

22. Click OK to complete the configuration.

23. From the SSIS Toolbox, drag a Union All transformation to the data flow
designer.
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24. Connect the regular data path from the Person Lookup transformation to the
Union All transformation, and then do the same with the regular data path from
the Company Lookup transformation.

25. In the Input Output Selection dialog, under Output, select Lookup Match
Output, as shown in the following screenshot:

B.o Input Output Selection *

The source or the destination compenent contains multiple inputs or cutputs. Select an input
and an cutput to connect the components,

Output:

| = Lookup Match Output v‘
Input:

|4»§ Union All Input 2 V‘

0] 4 Cancel

26. Click OK to confirm the selection.

27. From the SSIS Toolbox, drag an OLE DB Destination component to the data flow
designer, and change its name to Resolved Client.

28. Double-click the Resolved Client destination to open the OLE DB Destination
Editor, and on the Connection Manager page use the following settings to
configure the destination:

Property Value

OLE DB connection manager | cmgr_Reference

Name of the table or the view | [dbo] . [ResolvedClient]
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29. Leave the rest of the settings unchanged; refer to the following screenshot to
verify your settings:

_w OLE DB Destination Editor [} =

Configure the properties used to insert data into a relational database using an OLE DB provider.

Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
Manni the 50L command access mode, specify the 5OL command either by typing the query or by using Query Builder. For
appings

fast-load data access, set the table update options.
Error Qutput

OLE DB connection manager:

cmgr_Reference A New...

Data access mode:

Table or view - fast load v

Mame of the table or the view:

| B [dbo].[ResolvedClient] v New...
O Keep identity Table lock
[ Keep nulls Check constraints

Maximum insert commit size: 2147483647

View Existing Data...

1 Map the columns on the Mappings page.

30. On the Mappings page, make sure that all the source columns are mapped to the

corresponding destination columns, and then click OK to complete the
configuration.

31. Save the solution, execute it in debug mode, and observe the results of the data
flow task. Out of 19,905 rows, 122 rows should not be recognized as persons.

[275]



SSIS Performance and Scalability

o

= Source Client Data
EN

19.5305 rows

o

o—a
1 Person Lookup

p Mo Match Oukput (122 rows)
P
AV 4

Lookup Makch Oufput (19,783 rows)

o—1
I Company Lookup
]

|

Lookup Match Output (122 m&s} !

lx Union Al

15.50

o

rows

o

eé Resolved Client

32. Stop the debug mode execution.

33. In SSMS, use the following query to inspect the results:

SELECT ResolvedClient.IsPerson AS IsPerson

, COUNT (*)

AS ClientCount

FROM dbo.ResolvedClient
GROUP BY ResolvedClient.IsPerson
ORDER BY ClientCount DESC;
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How it works...

At the beginning of the execution, all reference data about persons and companies is loaded
into memory; this is reflected by the messages in the Output window: Company Lookup
and Person Lookup. Reference sets are extracted during the data flow's Pre-Execute phase.
Data processing in this data flow cannot commence until the lookup data is cached.

After the data is extracted from the source flat file, it is first checked in the Person Lookup
transformation: matching rows are placed in the Lookup Match Output, and non-matching
rows are placed in the Lookup No Match Output. Only unmatched rows from the Person
Lookup transformation are then checked in the Company Lookup transformation and
placed in the Lookup Match Output.

Because of the Ignore failure setting in the Company Lookup transformation, 18 additional
unmatched rows (that is, rows that were resolved neither as persons, nor as companies)
were also placed into the Lookup Match Output; however, the BusinessEntityID and
IsPerson columns of these rows are NULL, as is evident from the results of the query you
used in Step 29.

Using the lookup cache

The Lookup Transformation can use two different connection types: the OLE DB
connection, which requires the reference data to be stored in a data store that can be
accessed by the OLE DB data provider, or a Cache connection that requires thee data to be
available in an SSIS cache object.

In essence, there are three different modes of operation (depending on how the reference
data is made available):

e In full cache mode, the reference data needs to be loaded completely into
memory (cached) before the transformation can be used. Data is either loaded
automatically (when an OLE DB connection is used to retrieve the lookup set), or
needs to be loaded before the data flow, in which the lookup set is needed, and
starts executing (when the cache connection is used to access the reference set).

e With partial cache, the reference data is loaded into memory at run time, while
the pipeline rows are being processed, and the execution engine determines
automatically (based on the reference query) which rows, and how many, are
loaded into cache.

¢ Under no cache mode, no data is loaded into cache, and the reference query is
called for each row in the pipeline.
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All three modes of operation are supported when the OLE DB connection is used, but only
the full cache mode is supported when the cache connection is used.

In this recipe, you will learn how to make the data available in an SSIS cache object, and
how to configure the Lookup Transformation to use it.

How to do it...

1.

Make sure that the AdventureWorksETL. s1n solution is open in SSDT, and that
the LookupCache.dt sx package is active in the control flow designer. The
solution is located in the
C:\S8S8IS2016Cookbook\Chapter06\Starter\AdventureWorksETL\ folder.

This package is a variation of the package you developed in the preceding
recipe; instead of processing a single source file, it uses the Foreach loop
container to traverse a folder in the filesystem and process one or more files
that correspond to the search criteria.

From the SSIS Toolbox, drag a Data Flow component to the control flow
designer, and change its name to Load Person Cache.

Remove the precedence constraint leading from the Truncate Resolved Client
task to the Foreach File container, and establish a new sequence:
¢ Truncate Resolved Client

e Load Person Cache
e Foreach File

Open the Load Person Cache task in the data flow designer.
From the SSIS Toolbox, drag an OLE DB Source component to the data flow
designer and change its name to Person Data.

Edit the Person Data source, and on the Connection Manager page use the
following settings:

Property

Value

OLE DB connection manager | cmgr_Reference

Data access mode SQL command
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7. Enter the following query into the SQL command text box:

SELECT CAST (Person.LastName + COALESCE(N' ' + Person.MiddleName, N'') +
N', ' + Person.FirstName AS NVARCHAR (256)) as ClientName
,Person.BusinessEntityID AS BusinessEntityID
,CAST (1 AS BIT) AS IsPerson
FROM Person.Person;

Refer to the following screenshot to verify your settings:

|4 OLE DB Source Editor O e

Configure the properties used by a data flow to obtain data from any OLE DB provider.

Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
Col the 50L command access mode, specify the SOL command either by typing the query or by using Query Builder.
olumns

Error Qutput

OLE DB connection manager:

cmgr_Reference - New...

Data access mode:

SOL command ~

SOL command text:

SELECT CAST(Person.LastMame + COALESCE(N' ' + Person.MiddleMame, MN')
+ MN', ' + Person.FirstMame AS NVARCHAR(256)) as ClientMame
Person.BusinessEntitylD AS BusinessEntitylD
LJCAST(1 AS BIT) AS IsPerson Build Query...
FROM Person.Person;

Parameters...

Browsze...

Parse Query

Preview...
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10.

11.
12.

13.

On the Columns page, make sure that all the source columns are selected, and
then click OK to complete the configuration.

From the SSIS Toolbox, drag a Cache Transform component to the data flow
designer, and change its name to Person Cache.

Connect the regular data path from the Person Data source to the Person Cache
transformation.

Double-click the Person Cache component to open the Cache Transform Editor.
On the Connection Manager page, on the right-hand side of the Cache
Connection Manager selection box, click New... to open the Cache Connection
Manager Editor.

In the Cache Connection Manager Editor, on the General tab, use PersonCache
as the Connection manager name property, as shown here:

¥ Cache Connection Manager Editor — O X

General  Columns

Connection manager name: |Per50r‘|Cache |

Description: | |

[ Use file cache

Browse...

Refresh Metadata

cance'
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14. On the Columns tab, set the Index Position property of the ClientName column

to 1. This will instruct the transformation to create an index on the ClientName
column.

Refer to the following screenshot to verify your settings:

¥ Cache Connection Manager Editor
General Columns

Configure the properties of each column in the cache connection manager.

Column Index Posttion ~ Type Length Precision Scale Code Page
ClientName 1 Unicode string [DT_WSTR] 256 0 o
BusinessEntitylD 0 four-byte signed integer [DT_l4] 0 0 0

IsPerson 0 Boolean [DT_BOOL] 0 0 0

15. Click OK to complete the configuration.

16. On the Mappings page of the Cache Transformation Editor, make sure that all
source columns are mapped to the corresponding columns of the cache object,
and then click OK to complete the configuration.

17. Open the Resolve Client Data task in the data flow designer, and edit the Person
Lookup transformation.
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18. On the General page of the Person Lookup transformation editor, change the
Connection type to the Cache connection manager. A warning should appear at
the bottom of the editor, prompting you to continue the configuration on the
Connection page.

19. On the Connection page, make sure that the PersonCache object is selected in the
Cache connection manager selection box, as shown here:

_~ Lookup Transformation Editor m} >

This transferm enables the perffermance of simple equi-joins between the input and a reference data set.

General Cache cennection manager:

Columns PersonCache w Mew...
Advanced

Error Qutput

20. On the Columns page, make sure that all the settings have remained as they were
set in steps 8 through 9 of the preceding recipe, and then click OK to complete the
configuration.
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21. Save the solution, and then execute it in debug mode. Observe the control flow,
and inspect the messages in the Output window.

How it works...

In the control flow of the LookupCache . dtsx SSIS package, you changed the way the
person reference data is cached; instead of relying on the Person Lookup transformation to
load the data into cache, you decided when the data is going to be cached.

In the Output window, you can see that the person reference data was cached only once,
whereas the company reference data was cached for each file processed by the Foreach File
container —that is, altogether three times.

Once populated, the cache object can be used multiple times in the same
package, in the execution in which it was populated. Alternatively, the
cache object can also be configured to store the cached data in a file; once
populated, such a file can even be used by other packages in separate
executions.

Using lookup expressions

To take advantage of the full cache mode in Lookup transformations, but only retrieve a
subset of reference rows, you can supply the lookup query at run time. Certain properties of
the data flow task can be modified at run time using expressions; the query used in a
Lookup transformation is one such property.

In this recipe, you are going to dynamically determine the query restrictions and prepare
the reference query in each iteration of the Foreach loop container processing the input files.

How to do it...

1. Make sure that the AdventureWorksETL. s1n solution is open in SSDT, and that
the LookupExpression.dtsx package is active in the control flow designer. The
solution is located in the
C:\85I52016Cookbook\Chapter06\Starter\AdventureWorksETL\ folder.

2. Create three new package variables using the following information; the
Variables window can be opened by selecting Variables in the SSIS menu when
an SSIS package is active in the control flow designer:
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Name Data type
lowerBoundary String
upperBoundary String
personLookupQuery String

3. Make sure the personLookupQuery variable is selected in the Variables
window, and click the Move Variable icon (the second from the left) to change
the variable's scope.

4. In the Select New Scope dialog, locate and select the Foreach File object in the
package's object tree, as shown here:

Select Mew Scope — O x

=, LockupExpression
-l Executables

ﬁ:l Foreach File

- @ Truncate Resolved Client

QK Cancel

5. Click OK to confirm the move, and repeat steps 4 and 5 for the other two
variables created in step 2.
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6. The currentFileName variable must remain scoped to the package level. Refer to
the following screenshot to verify your settings:

Variables * 0O X
R 1=
Name Scope Data type Value Expression
lowerBoundary Foreach File String
& personLoockupQuery Foreach File String
& upperBoundary Foreach File String
& currentFileName LockupExpres...  String CAS5152016Cookbool ChapterDENF...

7. Use the following query as the value of the personLookupQuery variable:

SELECT CAST (Person.LastName + COALESCE(N' ' + Person.MiddleName, N'') +
N', ' + Person.FirstName AS NVARCHAR (256)) as ClientName
,Person.BusinessEntityID AS BusinessEntityID
,CAST (1 AS BIT) AS IsPerson
FROM Person.Person;

8. In the control flow designer, drag three Expression Tasks from the SSIS Toolbox
to the Foreach File container, and name them Lower Boundary, Upper Boundary,
and Person Lookup Query, respectively.

9. Establish the following sequence of operations inside the Foreach file container:
¢ Lower Boundary

e Upper Boundary
¢ Person Lookup Query
¢ Resolve Client Data

10. Edit each Expression Task and use the following expressions in their Expression
text boxes:

Expression | Expression

Task
Lower @[User::lowerBoundary] := SUBSTRING (

Boundary @[User::currentFileName] , FINDSTRING (
@[User::currentFileName] , "_", 1) + 1 , 1)
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Upper @[User: :upperBoundary] :=REPLICATE (SUBSTRING (
Boundaql @[User::currentFileName] , FINDSTRING (
@[User::currentFileName] , "-", 1) +1 , 1 ), 256)
Person @[User: :personLookupQuery] :="SELECT *
Lookup
(
SELECT CAST (Person.LastName + COALESCE (N' ' +
Person.MiddleName, N'') + N', ' + Person.FirstName AS

NVARCHAR (256)) as ClientName
,Person.BusinessEntityID AS BusinessEntityID
,CAST (1 AS BIT) AS IsPerson

FROM Person.Person

) RefTable

WHERE (RefTable.ClientName BETWEEN '" +
@[User::lowerBoundary] + "' AND '" +
@[User: :upperBoundary] + "');"

11. Select the Resolve Client Data task in the control flow designer and in the
Properties pane locate the Expressions property and click inside the empty text
box on the right.

12. Click on the ellipsis icon on the far-right side to open the Property Expression
Editor.

13. In the Property column, select the [Person Lookup] . [SglCommand] property,
and then click the ellipsis icon on the far-right side of the corresponding row to
open the Expression Editor.

[ 286 ]



SSIS Performance and Scalability

14. Drag the User::personLookupQuery variable from the Variables and
Parameters tree to the Expression text box, and click Evaluate to validate the
expression.

Refer to the following screenshot to verify your settings:

Expression Builder O ey
Specify the expression for the property: [Person Lookup]. [SqlCommand].
= |25 Varables and Parameters [_3 Mathematical Functions
[ System Variables [ String Functions
O User::cument FileMame 3 Date/Time Functions
O User: lowerBoundary 3 NULL Functions
O User: personLookupCuery 3 Type Casts
O User:.upperBoundany 3 Operators
Description:
Expregsion:
@[User: personLookupCueny]
Evaluated value:
SELECT CAST(Person.LastMame + COALESCE(N" + Person. MiddieName, M) + N', * + Person FirstMame
W

Evaluate Expression Cancel
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15. Click OK to confirm the configuration of the expression, and refer to the
following screenshot to verify the settings in the Property Expression Editor:

o5 Property Expressions Editor (] e

Property expressions:

Propedy Expreeeion
[Person Lookup] [SalCommand] ~ @[User::personLookupGuery]

e

16. Click OK to confirm the property configuration.

17. The Resolve Client Data task should now have a new fx mark in the upper left
corner; this means that the task is configured using property expressions.

18. Save the package, execute it in debug mode, and observe the execution.

How it works...

As in the preceding recipe, the package traverses the specified folder and processes
multiple files. In this particular case, each filename also contains the information about
which clients it contains; for instance, the Clients_H-R.csv file contains data for clients
whose names start with letters H to R. This information is used to prepare the person
lookup query by storing the first letter in the 1owerBoundary variable, and the last letter of
the range in the upperBoundary variable. Both variables are referenced in the expression
used to determine the value of the personLookupQuery variable, which is then used to
configure the Person Lookup transformation at run time.

In each iteration of the Foreach File container, a new pair of 1owerBoundary and
upperBoundary variable values is extracted from the currentFileName variable; as a
consequence, in each iteration the Person Lookup transformation loads a different subset of
reference data into cache. You can also observe this in the Output window; three different
sets of Person data are cached in each iteration.
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As long as the reference set is aligned with the expected values in the pipeline, the entities
will be resolved correctly.

Determining the maximum number of worker
threads in a data flow

Generally, multiple operations can be performed concurrently in SSIS, as long as sufficient
resources are available in the environment hosting the execution. Parallelism can be
achieved at several different levels, depending on the nature of the operations and the
availability of resources.

Inside a data flow task, the data movements and transformations can be performed on one
or more worker threads. Generally, the execution engine will always attempt to parallelize
as many of the operations of a particular data flow as possible—in line with the nature of
the transformations, and restricted by the available resources.

For instance, provided that enough worker threads are available for a particular
transformation, and enough system memory can be allocated for the pipeline buffers, more
than one instance of the same transformation can run concurrently. By setting the
EngineThreads data flow property, you can restrict the number of concurrent data flow
instances.

In this recipe, you are going to restrict the number of worker threads in a data flow task to
the minimum, thus preventing the data flow from being parallelized. This is useful in cases
where you know at design time that the data flow cannot be parallelized due to the nature
of its transformations, the sources, or destinations used in it. Disabling parallelism at design
time is also recommended when you know that one or more transformations in the data
flow (typically, script or custom transformations) should only run as a single instance.

How to do it...

1. In SSDT, open the SSISCookbook. s1n solution, located in the
C:\85I52016Cookbook\Chapter06\Starter\SSISCookbook\ folder.

2. Open the stgAddress.dtsx package, locate the dft_Staging_StgAddress
data flow task in the control flow, and open it in the data flow designer.

3. Click on the empty canvas of the data flow designer to make sure that the data
flow as a whole is selected.
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4. In the Properties pane, you should now have access to the data flow properties.

5. Locate the EngineThreads property, and set its value to the minimum number of
2, as shown in the following screenshot:

[ StgProductModel.dtsx
[ StgProductModelProductDescription.dtsx
[ StgSalesOrderDetail.disx
[, StgSalesOrderHeader.dtsx

LU RS LIl Teamn Explorer  Class View

Properties
dft_Staging_StgAddress Task \

ot B4 &
[der_LoadExecutionld_Posta @[%Package:loadExecutionld =
AutohdjustBufferSize False
BLOBTermnpStoragePath
BufferTempStoragePath

DefaultBufferMaxRows 10000
DefaultBuffersize 10485760
EngineThreads 2
ExecValueVariable <none:

Expressions

ForceExecutionResult Mone
HasExpressions False
LocalelD Enalish (United States) -

EngineThreads

6. Save the package.
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How it works...

By setting the number of worker threads to its minimum value, you have made certain that
this data flow will not be parallelized. By using a number greater than 2, you instruct the
SSIS execution engine to try to assign more than one thread to the data flow.

Note though, that at run time the SSIS engine might assign fewer (or more) threads than
specified at design time —it takes into account the actual needs of a particular data flow (for
instance, the size of the data, the complexity of the transformations, and so on), and it also
considers the availability of resources (that is, the actual number of available worker
threads, the actual amount of memory that can be allocated to this particular data flow, and
SO on).

Using the master package concept

By using the master package concept, it is possible to parallelize the execution of multiple
child packages as determined in the control flow of the master package. Typically, this
approach is used to parallelize packages that use separate data sources and data
destinations (for instance, processing separate dimension tables in data warehousing
scenarios), or to parallelize packages with CPU-intensive operations to run concurrently
with packages with I/O-intensive operations.

In the control flow, you use precedence constraints and containers to determine which
operations can be performed in parallel, and which of them must be performed in sequence.
Through the MaxConcurrentExecutables package property, you can determine the
maximum number of tasks to be performed simultaneously.

For instance, in data warehousing scenarios, fact tables are processed after the associated
dimension tables have been processed successfully. Prior to fact processing, most
dimension tables, or even all of them, can be processed concurrently as long as their data
sources can be accessed independently of one another.

In this recipe, you are going to learn about the master package concept; you are going to
orchestrate the execution of multiple child packages from within a single master package.
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How to do it...

1. Make sure that the SSISCookbook. s1n solution from the
C:\SSIS2016Cookbook\Chapter06\Starter\SSISCookbook\ folder is open
in SSDT.

2. Open the EP_staging.dtsx package; this package implements the master
package design—most of the child packages are already configured.

3. From the SSIS Toolbox, drag an Execute Package Task to the seqc_Dimensions
sequence container. Change the task name to ept_StgAddress.

4. Double-click the newly added task to open the Execute Package Task Editor, and
on the Package page use the following settings to configure the task:

Property Value

ReferenceType Project Reference

PackageNameFromProjectReference|StgAddress.dtsx

ExecuteOutOfProcess False

5. Leave the Password property unchanged; no passwords are used in these
packages.

6. On the Parameter bindings page, click Add to add a new child package
parameter, and use the following settings to configure the parameter:

Property Value

Child package parameter LoadExecutionId

Binding parameter or variable | System: : LoadExecutionId

7. Click OK to complete the configuration.
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8. Change the sequence of the operations in the seqc_Dimensions container so
that:

e The ept_StgAddress and ept_StgCustomer tasks are completed
successfully before the ept _StgCustomerAddress task starts

e The ept_StgProductCategory, ept_StgProductDescription,
ept_StgProductModel, and
ept_StgProductModelProductDescription tasks are completed
successfully before the ept_StgProduct task starts

9. Save the package.

10. In the following screenshot, you can observe one way of implementing the
sequence described in step 7:

[T] sese oomassions

By ssmassos "B ctmscuons B, stsimsdeicatoson B st ) et swprotucecs B s

* * * r Y ¥

T_‘I. eoR_StglustomerAddress 'I:_‘l. eot_StgProduct

— »

'iEI. ook_SgSalesOrder et 'i:l- at_StySaesOndestioader

11. Click the empty canvas of the control flow designer, so that the Properties pane
displays the package properties.
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12. Locate the MaxConcurrentExecutables property, and set its value to 4, as shown
here:

[ StgProductModelProductDescription.dts:
[, StgSalesOrderDetail. disx
3 StgSalesOrderHeader, dtsx —

NG ESSIGIE Team Explorer  Class View

Properties
EP_Staging Package
ot T4 | #

B Execution
DelayValidation False
Disable False
DizableEventHandlers Falze
FailPackageOnFailure False
FailParentOnFailure False
MaxConcurrentExecutables
MaximumErrerCount 1
PackagePricrityClass Default

B Forced Execution Value
ForcedExecutionValue 0
ForcedExecutionValueType Int32

MaxConcurrentExecutables

Specifies the maximum number of executables to concurrently
execute in the package.

13. Save the package.

14. In the Solution Explorer, right-click each package, and make sure that the Entry-
point Package setting in the shortcut menu is checked only for the
EP_Staging.dtsx master package, and uncheck it for all the child packages, as
shown in the following screenshot:
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Solution Explorer
@ o-sa@ p -
Search Solution Explorer (Ctrl+£) P~

fa] Solution 'SSISCookbook' (1 project) -
4 G ETL.Staging (SQL Server 2016)
w# Project.params
4 | Connection Managers
¥ cmgr_fsureStorage_ssiscookbook.conmgr
¥ crmgr_DW.conmgr
¥ cmgr_MDS_DB.conmgr
¥ cmgr_Source.conmgr
4 ] 5515 Packages

¥, EP_Staging.dtsx
Set as StartUp Object o

= e N

5L StgAddress.dtsx
Execute Package Fl StghggregatedSalesFromCloudDW. dtsx
| Deph:.}r Package E.I. SthustDmer.dtsx
M StgCustomerAddress.dtsy
0
3 — # StgProduct.dtsx
¥ View Code F7 2 StgProductCategory.dtsx
(& View Designer Shift+F7 A StgProductDescription.dtsx
2 StgProductModel.disx
v Entry-point Pack .
MHY-point "ackage . StgProductModelProductDescription.dtsx
5Scope to This Fl StgSalesOrderDetail dtsx

Mew Solution Explorer View StgSalesOrderHeader. dtsx

Exclude From Project

H# Cut Ctrl+X
ct
! Copy Ctrl+C
X Delete Del
bl
P Rename
A Properties Alt+Enter EP_Staging.dtsx
N FullPath CAS5152016C ookbook Chapter(g

15. Save the solution, and then execute the master package in debug mode. Observe
how each individual child package is activated and executed.
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How it works...

The master package concept allows you to divide the work among the members of the
development team, so that multiple packages, representing individual units of work, can be
developed at the same time. This modular approach to SSIS development also means that
the same package, since it facilitates only a very specific process, can be reused in another
project.

The master package concept also allows you to determine the best way to orchestrate the
execution of the complete work, because all the individual packages can be controlled from
a single point—both in the ability to specify what moment, and under what circumstances,
a specific operation will be performed, as well as in the ability to centralize the
configuration of the child packages.

By setting the MaxConcurrentExecutables package property to a specific value, you
instruct the SSIS execution engine as to how many control flow tasks should be running
concurrently. By keeping this number lower than the total number of CPUs available for
SSIS executions, you effectively make room for other operations that might have to run in
the production environment on the same server, and at the same time. By keeping this
number close to the total number of CPUs, you can improve the utilization of server
resources during the maintenance window.

The Entry-point Package property allows you, at design time, to specify which of the
multiple packages in the same SSIS project will actually be exposed for configuration. This
allows you to hide the child packages from the production environment administrators, so
that they only need to configure the project properties, and the properties exposed through
the entry-point (master) package. This way all child (non-entry-point) package properties
can be under full control of the master package.

Requesting an execution tree in SSDT

Every time the execution of an SSIS package is started, the SSIS execution engine first
prepares the execution plan. This plan contains the package metadata used by the execution
engine to determine the range of resources that are going to be needed to perform the
operations defined by the package.
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The Execution Tree of a given SSIS package, representing its execution plan, can be
prepared on demand at design time. The functionality is available when the SSIS package is
being edited in SSDT. The purpose of the Execution Tree is to provide you with the same
information the execution engine uses to determine resource usage. By examining the
Execution Trees, you can understand the expected behavior of the package in terms of
resource usage, and become familiar with resource requirements before the SSIS package is
deployed, or used, in the destination environment.

In this recipe, you are going to configure an SSIS package to capture two special events
during an execution in debug mode in SSDT. You are then going to inspect the captured
event data.

The following events can be used at design time to help you understand the resource
requirements of your data flows:

e The PipelineExecutionPlan event provides access to the execution plan of the
data flow —how the pipeline buffers will be managed

e The PipelineExecutionTrees event provides the information about how the
operations are going to be executed —how the buffers will be used

Typically, you would capture these events at design time so that you can get a good
estimate of how many resources will be required by a particular data flow, and how the
execution of one data flow might affect the concurrent executions of other data flows.

How to do it...

1. In SSDT, open the AdventureWorksETL. s1n solution located in the
C:\S858I52016Cookbook\Chapter06\Starter\AdventureWorksETL\ folder.

2. Open the ExecutionTrees.dtsx package in the control flow designer.

3. Right-click on the empty canvas of the control flow designer, and select

Logging... from the shortcut menu to open the Configure SSIS Logs editor, as
shown in the following screenshot:
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l':‘? ExecutionTrees.dtsx [Design] # X

E = —
m Eﬂ oG T g Data Flow il Parameters ¥l EventHandlers =— Package Explorer O Execution Re
- >

= @ oftDW DimOrderProvenance

5

ET'—

2 Logging...

=]

a Digital Signing...
;F Variables

Connections
Work Offline
Log Events
v Debug Progress Reporting
Mew Connection...
5515 Toolbox
Getting Started
Add Annotation

Edit Breakpoints...

Foom »
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del

% Select All Ctrl+A

Parameterize...

&  Properties Alt+Enter

4. In the Containers tree on the left-hand side, check the ExecutionTrees package,
and the dft_DW_DimOrderProvenance data flow task, to enable logging on both
objects.
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5. Select (but do not uncheck!) the package node in the Containers tree.

6. On the right side of the window, on the Providers and Logs tab, select the SSIS
log provider for Windows Event log in the Provider type selection box, and click
Add... to add a new log provider.

7. In the Select the logs to use for the container list, check the newly added SSIS log
provider, as shown here:

Configure 5515 Logs: ExecutionTrees [m} *

Create and configure a new log to capture log-enabled events that cccur at run time.

Containers:
= Wﬂ ExecutionTrees Providers and Logs  Details
[V &% dft_DW_DimOrderProvenance
Add a new log
Provider type: 5515 log provider for Windows Event Log - Add...

Select the logs to use for the container:

MName Description

[+ SSIS log provider for SOL Server Writes log entries for events to a SOL Server database ¢

5515 log provider for Windows Event Log  Writes log entries for events to the Event Log

Delete
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8. In the Containers list, now select the data flow.

9. In the Select the logs to use for the container list, check the SSIS log provider
for Windows Event logs, as shown here:

Configure 5515 Logs: ExecutionTrees O

Create and configure a new log to capture log-enabled events that cccur at run time.

Containers:

= Vﬂ ExecutionTrees Providers and Logs  Details
[V &% dft_DW_DimOrderProvenance

Select the logs to use for the container:
MName Description

S51S log provider for SOL Server Writes log entries for events to a SOL Server database ¢

5515 log provider for Windows Event Log  Writes log entries for events to the Event Log
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10. On the Details tab, check the PipelineExecutionPlan and the
PipelineExecutionTrees events, as shown in the following screenshot:

Configure 5515 Logs: ExecutionTrees

Containers:

= [ Bl ExecutionTrees

B} dft DW DimOrderProvenance

Providers and Logs

Create and configure a new log to capture log-enabled events that cccur at run time.

Details

Select the events to be logged for the container:

OO0 OOOOOOO0O0OO0O0d m

Events

OnPostValidate
OnPreExecute
OnPreValidate
OnProgress
OnQueryCancel
OnTaskFailed
OnVariableValueChanged
OnWarning
BufferSizeTuning
PipelineBufferleak
PipelineComponentTime
PipelineExecutionPlan
PipelineExecutionTrees
Pipelinelnitialization

ScriptCompeonentLogEntry

Advanced »>

Description

Handles post-validation events. Use to define p...

Handles pre-execution events, Use to define pre...
Handles pre-validation events, Use to define pre...
Handles progress notifications, Use to define ac...

Handles cancel events. Called periodically to de...

Handles task failures. Use to define actions to p..

Handles value changes in variables whose Raise...

Handles warning events, Use to define actions ...
The Data Flow changed the size of a buffer awa...

After execution, some buffers were left outstan...

Informaticon about each phase of validation and...

The execution plan of the data flow.
The input the scheduler had when forming the ...

Various information from Data Flow initialization.

Generated by user scripts executed by Script Co...

Load...

Cancel

=]

Save...

Help

11. Click OK to confirm the configuration.
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12. In the View menu, expand the Other Windows sub-menu, and select Log Events

to open the Log Events pane, as shown in the following screenshot:
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13. Execute the package in debug mode; as the execution progresses, events are
captured and displayed in the Log Events pane.

14. Do not stop the execution.

15. In the Log Events pane, locate the User::PipelineExecutionPlan event, and open
the Log Entry details by double-clicking the event name. Observe the data flow
execution plan, as shown here:

Log Entry O >
Name: User:Pipeline ExecutionPlan -~
Computer: D5130
Cperator: DS130MML L
Source Mame: dit_DW_DimOrderProvenance =
Start Time: 30. 05. 2017 D0:01:58
End Time: 30. 05. 2017 00:01:58
Source GUID: {BF550592D-C2B4-4030-9BEC-75140C5EAE13}

Execution GUID: {B419ADBB-EB23-4FD1-B43E-0CFETDDET 105}
Message:

Begin output plan
Beqin transform plan
End transform plan

Begin source plan
Call PimeQutput on scr_snc_OrderProvenance
for scr_sre_OrderProvenance Outputs[Output 0]
End source plan
End output plan

Beqin path plan
Begin Path Plan 0
Call Processinput on der_LoadID for der_Load|D. Inputs[Derved Column Input]
Create new row view for der_Load|D Outputs[Derived Column QOutput]
Call Processinput on lkp_DW_DimOrderProvenance_code for lkp_DW_DimOrderProvenance_code Inputs[Lookup Input]
Create new execution item for subpath 0
Create new execution tem for subpath 1
Begin Subpath Plan 0
Create new row view for lkp_DW_DimOrderProvenance_code Outputs[Lookup Match Output]
Call Processinput on lkp_DW_DimOrderProvenance _allcols for lkp_DW _DimOrderProvenance_allcols Inputs[Lookup Input]
Create new row view for lkkp_DW_DimOrderProvenance _allcols Outputs[Lookup No Match Output]
Call Processinput on ole_cmd_upd_Type 1Cals for ole_cmd_upd_Type 1Cols. Inputs[OLE DB Command Input]
End Subpath Plan 0
Begin Subpath Plan 1
Create new row view for lkp_DW_DimOrderProvenance_code Outputs[Lookup No Match Output]
Call Processinput on ole_dst_DW _DimOrderProvenance for ole_dst_ DW_DimOrderProvenance. Inputs[OLE DB Destination Input]
End Subpath Plan 1
End Path Plan 0

End path plan

[303 ]



SSIS Performance and Scalability

16. In the Log Entry window, you can navigate between the events by using the
icons with the up and down arrows in the top right corner of the window.

17. In the following screenshot, you can observe the PipelineExecutionTrees event

data:

Log Entry [} >
MName: User:Pipeline Execution Trees EI
Computer: D5130
Operator: DS130WML &
Source Mame: dit_DW_DimOrderProvenance E
Start Time: 30. 05. 2017 00:01:58
End Time: 30. 05. 2017 D0:01:58
Source GUID: {8F59092D-C2E4-4090-9BEC-75140C5EAE13}

Bxecution GUID: {8419ADBE-EB23-4FD1-B423E-0CFB7DDE1105}
Message:
Begin Path O

scr_src_OrderProvenance Outputs[Output 0]; scr_src_OrderProvenance

der_Load|D. Inputs[Derived Column Input]; der_Load|D

der_Load|D.Outputs[Derved Column Output]; der_Load|D

lkkp_DW _DimOrderProvenance_code. Inputs[Lookup Input]; kp_DW _DimOrderProvenance_code

Begin Subpath 0
lkp_DW_DimOrderProvenance _code . Outputs[Lookup Match Output]; lkp_DW_DimOrderProvenance_code
lkkp_DW_DimOrderProvenance_allcols. Inputs[Lockup Input]; lkp_DW_DimOrderProvenance_allcols
lkp_DW_DimOrderProvenance _allcols Outputs[Lookup Mo Match Output]; lkp_DW_DimOrderProvenance _allcols
ole_cmd_upd_TypelCols.Inputs[OLE DB Command Input]; ole_cmd_upd_Type1Cols

End Subpath O

Begin Subpath 1
lkp_DW_DimOrderProvenance _code.Outputs[Lookup Mo Match Output]; kp_DW_DimOrderProvenance _code
ole_dst_DW_DimOrderProvenance. Inputs[OLE DE Destination Input]; ole_dst_ DW_DimOrderProvenance

End Subpath 1

End Path O

Done

18. When you are done inspecting the event data, click Done to close the Log Entry
window.

19. Stop the package execution.

How it works...

By inspecting the event data of the PipelineExecutionTrees event, you can see how the data
will flow from the source components through the transformations, all the way to the
destination components. In the preceding example, one main data path is used throughout
the data flow, with two additional sub-paths for the two Lookup transformations.
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The PipelineExecutionPlan event shows the individual operations that will be performed
in order to facilitate the data movement through the pipeline. In the previous example, you
can see that the buffers created in the source component (represented by the main data path
in the execution tree) will be reused throughout this particular data flow. Because only non-
blocking transformations are used in this data flow, the buffers can be shared by
downstream components —by using views to access the buffers created in upstream
components (these are represented by the sub-paths in the execution tree).

Monitoring SSIS performance

When SSIS packages are executed, the execution engine emits a variety of events and
messages that can be captured in the operating system hosting the execution. Typically,
Windows Performance Monitor, an application of the Windows operating system, can be
configured to capture the SSIS performance counters during SSIS executions.

The following performance counters are available in SQL Server 2016:

Performance Description
counter

BLOB bytes read The number of bytes of binary large object (BLOB) data that the data
flow engine has read from all sources.

BLOB bytes written | The number of bytes of BLOB data that the data flow engine has
written to all destinations.

BLOB files in use The number of BLOB files that the data flow engine currently is
using for spooling.

Buffer memory The amount of memory that is in use. This may include both
physical and virtual memory. When this number is larger than the
amount of physical memory, the Buffers Spooled count rises as an
indication that memory swapping is increasing. Increased memory
swapping slows performance of the data flow engine.

Buffers in use The number of buffer objects, of all types, that all data flow
components and the data flow engine is currently using.

Buffers spooled The number of buffers currently written to the disk. If the data flow
engine runs low on physical memory, buffers not currently used are
written to the disk and are then reloaded when needed.
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Flat buffer memory | The total amount of memory, in bytes, that all flat buffers use. Flat
buffers are blocks of memory that a component uses to store data. A
flat buffer is a large block of bytes that is accessed byte by byte.

Flat buffers in use | The number of flat buffers that the data flow engine uses. All flat
buffers are private buffers.

Private buffer The total amount of memory in use by all private buffers. A buffer is
memory not private if the data flow engine creates it to support data flow. A
private buffer is a buffer that a transformation uses for temporary
work only. For example, the Aggregation transformation uses
private buffers to do its work.

Private buffers in The number of buffers that transformations use.
use

Rows read The number of rows that a source produces. The number does not
include rows read from reference tables by the Lookup
transformation.

Rows written The number of rows offered to a destination. The number does not

reflect rows written to the destination data store.

You can find more information about the SSIS performance counters in the

book's online article entitled Performance Counters, at
https://docs.microsoft.com/en-us/sql/integration-services/perfor

mance/performance-counters.

The Performance Monitor can be used to establish an ad-hoc monitoring session, where the
performance counters are observed for the duration of the monitoring session, or by
configuring a data collector set to be run automatically on a schedule. After the data
collection has completed, you can use the Performance Monitor to inspect the behavior of
the server during the execution.

Establishing a performance monitor session

In this recipe, you are going to prepare an ad-hoc performance monitoring session by using
the Performance Monitor, a component of the Windows operating system.
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How to do it...

1. In the Windows Start menu, locate the Performance Monitor and open it.

2. In the tree on the left, expand the Monitoring Tools node, and select the
Performance Monitor node.

3. In the command ribbon on the right side of the window, click the Add icon,
marked by the green plus sign, to open the Add Counters dialog.

4. In the Available counters list, locate the SQL Server SSIS Pipeline 13.0 group,
and expand it by clicking the tiny downward arrow to the right of the group
name.

5. With the help of the ctrl button on your keyboard, and the mouse, select the
following counters:

¢ Buffer memory
Buffers in use

Buffers spooled

Flat buffer memory
Flat buffers in use

Private buffer memory
Private buffers in use

6. Click Add >> below the list. The counters should now be listed in the Added
counters list on the right, as shown in the following screenshot:
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Add Counters *
Available counters Added counters
Select counters from computer:
Counter Parent Inst.. Computer
<Local computer > ~ B e -
LS SOLServer:SSIS Pipeline 13.0 ~
BLOB bytes written A Buffer memory - -
BLOE files in use Buffers in use — —
Buffer memory Buffers spooled — —
Buffers in use Flat buffer memory — —
Buffers spooled Flat buffers in use - -
Flat buffer memaory Private buffer memory — —
Flat buffers in use Private buffersinuse  — —
Private buffer memory
Private buffers in use o
Search
Add == Remowe <<
[] Show description Cancel

7. Click OK to complete the configuration. As soon as you add the counters, the
Performance Monitor should start collecting data and displaying it in the graph.

8. If the Performance Monitor is not running, click the Unfreeze display icon in the
command ribbon, marked by a green arrow.

9. In SSDT, open the AdventureWorksETL. s1n solution, located in the
C:\SSIS2016Cookbook\Chapter06\Solution\AdventureWorksETL\ folder.

10. Open the LookupExpression.dtsx package, and execute it in debug mode.
11. Observe the activity in the Performance Monitor window.

How it works...

While the performance monitor session is running, the selected counters, emitted by the
SSIS execution engine, are captured by the Performance Monitor and are displayed in a
chart in the tool's graphical user interface.
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Configuring a performance monitor data
collector set

In this recipe, you are going to prepare a Performance Monitor data collector set using the
same settings that you used in the previous recipe. This time the performance monitoring
operation is going to run in the background, and you will be able to inspect the
performance data after it completes.

How to do it...

1. Open the Performance Monitor.

2. In the tree on the left side of the window, navigate to the Performance Monitor
node, as described in the previous recipe.

3. When the graph is visible, right-click the Performance Monitor node, expand the

New sub-menu in the shortcut menu, and select Data Collector Set, as shown
here:

(%) Performance Monitor

l@ﬂ File Action View Window Help
e | HE E= HE
(%) Performance v 3|, v| g ¥ 7 | sy HE | 1l |

~ L Monitoring Tools

i Performan--*4--=+--
ew b Data Collector Set ar:

-_r Data Collector
[ Reports View 5

Mew Window from Here
Print
Properties

Help
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4. The Data Collector Set wizard starts. On the first page, enter Chapter06 in the
Name text box, and then click Next.

5. On page two, leave the default value of the Root directory property unchanged,
and click Next.

6. On page three, leave the <Default> value of the Run as property unchanged, and
make sure that the Save and close option is selected, as shown in the following
screenshot:

< 'EN" Create new Data Collector Set.

Create the data collector set?

Run as:

< Default> Change...

Dpen properties for this data collector set

Ogtart this data collector set now

Mext Einish Cancel

7. Click Finish to complete the configuration.

8. Locate the Data Collector Set that you just created in the tree on the left side of
the window, under Data Collector Sets / User Defined.
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10.

11.

12.

13.

Select the Chapter06 node to open the data collector set contents on the right.
Right-click the System Monitor Log item, and select Properties from the shortcut
menu.

On the Performance Counters tab, click Add... to add the SSIS performance
counters, as described in steps 4 through 7 of the preceding recipe.

After the counters have been added and the System Monitor Log Properties
dialog is active again, change the Sample interval to 1 second, check the
Maximum samples option, and enter 120 into the text box below this option.

Refer to the following screenshot to verify your settings:

Systemn Monitor Log Properties >

Performance Counters  File

Performance counters:

\Processor Information(_Total)}3% Processor Time Add. ..
\SOLServer: 5515 Pipeline 13.0\Buffer memory
\SOLServer: 5515 Pipeline 13.0'Buffers in use Remave

YSOLServer: 5515 Pipeline 13.0'Buffers spooled
\SOLServer: 5515 Pipeline 13.0'Flat buffer memary
\SOLServer:S5IS Pipeline 13.0'Flat buffers in use
\SOLServer:S5IS Pipeline 13.0'Private buffer me. ..
\SOLServer:S5IS Pipeline 13.0'Private buffers in ...

Log format:
Binary e
Sample interval: Units: Maximum samples:
1 > Seconds v | 120 =

Data source name:

Cancel Apply
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14.

15.

16.

17.

18.

19.

20.

Click OK to complete the configuration.

In SSDT, make sure that the AdventureWorksETL. s1n solution from the
C:\585I52016Cookbook\Chapter06\Solution\AdventureWorksETL\ folder
is open, and that the LookupExpression.dtsx package is active.

In the Performance Monitor, in the tree on the left, right-click the Chapter06 data
collector set and select Start from the shortcut menu.

Switch to SSDT, and start the execution.

Switch back to the Performance Monitor, and either wait for the data collection
to complete, or stop it manually by right-clicking the Chapter06 node and
selecting Stop from the shortcut menu.

To inspect the latest results, right-click the Chapter06 node, and select Latest
Report from the shortcut menu.

To access all of the collected results, navigate to the Chapter06 node, under
Reports /User Defined. The reports are listed under the Data Collector Set node;
their names are made up of the server name, the date of the collection, and an
ordinal number.

How it works....

Performance Monitor data collection can either be started on demand, or performed on a
schedule. When data collection is started, the Performance Monitor begins capturing the
configured counters and it saves the data to the location specified when the data collector
set was configured.

The data can be inspected after the scheduled run is completed (or stopped manually).
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Script Task and Component

In this chapter, we will cover the following recipes:

¢ Using variables in SSIS Script task
¢ Execute complex filesystem operations with the Script task

Reading data profiling XML results with the Script task

Correcting data with the Script component

Validating data using regular expressions in a Script component

Using the Script component as a source

Using the Script component as a destination

Introduction

The Script task and Script component allow you to execute a custom Visual Basic or Visual
C# code inside your SSIS package control flow or data flow. This way, you can perform
complex operations beyond the capabilities of other built-in tasks and transformations. The
Script task works like any other task in the control flow. You can use the Script component
in the data flow as the source, transformation, or destination.

Both the Script task and the Script component have two design-time modes: you begin
editing by specifying properties using the common editors for tasks and components that
you are already familiar with, and then switch to a development environment to write the
NET code. The second environment is the Microsoft Visual Studio Tools for Applications
(VSTA) environment.
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The Script task provides the entire infrastructure for the custom code for you, letting you
focus exclusively on the code. You can use any .NET class library and namespace in your
code. In addition, from your code, you can interact with the containing SSIS package
through the global Dts object. For example, the Dts object exposes package variables, and
you can read and modify them in your custom code.

When you add the Script component to your data flow, you have to make the first decision
immediately. You can use the Script component as a custom data source, a destination, or a
transformation. When you add it to the data flow, you will be asked which Script
component type you are creating.

The next step to designing a Script component, after you have determined its type, is to
configure its metadata. In the metadata configuration part, you use the Script Component
Editor to define the component's properties, such as the name and the language you will
use. You also have to enlist the SSIS package variables you are going to use in the script in
the ReadOnlyVariables and ReadWriteVariables properties. Note that, as always,
variable names are case sensitive.

The Script component metadata configuration is slightly more complex than the Script task
configuration. You need to define the input and output columns of the data flow buffers for
the component as well. If you use the Script component as a data source, then you define
the output columns only. The Script component is then responsible for creating the data
flow buffers. If you use the component for a transformation, then you have to configure
input and outputs. If you use it for a data destination, you configure the input only. You
have to select which columns from the input buffers you are going to use in the script, and
which columns you are going to send to the output buffers or to the data destination.

An output of an SSIS component can be synchronous or asynchronous, and thus the
component can be non-blocking or blocking. Each output of the component has the
SynchronousInputID property. If the value of this property is None, then the output is
asynchronous, and you can completely redefine it. In addition, you can also define whether
the output is sorted. If the value of the SynchronousInputID property is the component's
input ID, then the output is synchronous. You process input row by row, and you cannot
change the sort order of the input rows for the output. If you use synchronous outputs, then
you can also configure the ExclusionGroup property to identify redirections of rows to
different outputs. For example, you could redirect some of the rows to the regular output
and some to the error output.

Using variables in SSIS Script task

The objective of this task is to teach you how to work with SSIS variables in a Script task.
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You will learn two ways, a more complex one and a simpler one. You will typically use the
latter in your packages.

Getting ready

There are no special prerequisites for this recipe, except, of course, SSIS 2016. In addition,
you can use either your own text files for testing, or the three text files provided with the
code for this chapter (Ch07_03.txt, Ch07_08.txt,and Ch07_10.txt).

For your convenience, the VB and C# code snippets needed for this
chapter are provided in the Chapter07. txt file.

How to do it...

1. Open SQL Server Data Tools (SSDT) and create a new project using the
Integration Services Project template. Place the solution in the
C:\SSIS2016Cookbook\Chapter07\Solution folder and name the project
AdventureWorksETL.

2. Rename the default package UsingVariables.dtsx.

3. Create a intCounter variable with data type Int32 and a default value of 0.

4. Create a strFile variable of type String with the default value blank. Your
Variables window should look like the following screenshot:

Variables * A X
Y

MName Scope Data type  Value Expression

& intCounter UsingVaria.. Int32 0 D
& strfile UsingVaria..  String : D

5. Add a For Loop container to the control flow. Rename it LoopThreeTimes.
6. Add a Foreach Loop container to the control flow. Rename it GetFileNames.
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7.

10.

11.

12.

13.

14.

15.

16.

Connect the GetFileNames container with the LoopThreeTimes container with
the green (on success) arrow from the LoopThreeTimes container. The For Loop
container should finish with success before the Foreach Loop container starts
executing.
Start editing the LoopThreeTimes container. Set the following properties:

e InitExpression to @intCounter =0

¢ EvalExpression to @intCounter <3

o AssignExpression to @intCounter = @intCounter + 1

When you have finished setting the expressions, click on OK.

Add a Script task to the LoopThreeTimes container. Rename it
VariableDispenser. You will use the VariableDispenser class from the
Microsoft.SglServer.Dts.Runtime namespace to handle a variable in the
script. With this class, you have a detailed control over locking and unlocking
variables during the script. You need to lock the variables inside the script either
for reading or for writing before you use them, because the SSIS execution is
parallelized, and some other thread might want to use the same variables at the
same time.

Double-click the VariableDispenser task to open the Script Task editor.
Change the default script language to Microsoft Visual Basic 2015. Leave the
ReadOnlyVariables and ReadWriteVariables properties empty. Click the
Edit Script button.

Expand the Imports region. Note that the
Microsoft.SqglServer.Dts.Runtime namespace is already imported for you.
Locate the Main () method. Place the following script between the Add your
code here comment and the Dts.TaskResult = ScriptResults.Success
line:

Dim vars As Variables = Nothing
Dts.VariableDispenser.LockForRead ("intCounter")
Dts.VariableDispenser.GetVariables (vars)

MsgBox ("Iteration: " & CStr(vars(0).Value))

Save the script and close the VSTA environment. Click on OK in the Script task
editor to close it.

Double-click the GetFileNames container to open the editor. Click the
Collection tab.

Specify the Foreach File Enumerator in the Enumerator property.

[316]



Unleash the Power of SSIS Script Task and Component

17. Use the C:\SSIS2016Cookbook\Chapter07\Files folder (or any other folder
you wish if you have put the text files provided in some other folder). Three text
files, Ch07_03.txt, Ch07_08.txt, and Ch07_10.txt are provided with the
code download for this book.

18. Specify the Ch07~*.txt file pattern in the Files textbox. Retrieve the name and
extension only.

19. Do not check the Traverse subfolders checkbox. The following screenshot shows
what your settings should look like:

;5] Foreach Loop Editor EE

:8 The Foreach Loop container allows execution iteration over an enumeration.
General 4 Foreach Loop Editor ~
Collection Enumerator Foreach File Enumerator .
Variable Mappings L
Expressions Enumerator

Specifies the enumerator type.

Enumerator configuration
Folder:

[cASSIS2016Cookbook | Browse.. |

Files:
[cno7xt |

Retrieve file name
(® Name and extension () Fully gualified () Name only

[[] Traverse subfolders

QK ‘ ‘ Cancel ‘ ‘ Help

20. Click the Variable Mappings tab.
21. Map the User: :strFile variable to Index 0. Click on OK.
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22. Drag the Script task to the container. Rename it ReadOnlyvariables. Open the
task editor.

23. In the Script tab, select Microsoft Visual Basic 2015 as the scripting language.

24. Select the User::strFile variable in the ReadOnlyVariables property. When you
define variables here, they are locked for the whole script. Lock and unlock
happen automatically. This is a much simpler way to do the locking than with the
VariableDispenser class, although you have more control, or control on a finer
grain, with the VariableDispenser class.

25. Click the Edit Script button.

26. Locate the Main () method. Place the following script between the add your

code here comment and the Dts.TaskResult = ScriptResults.Success
line:
MsgBox ("File name: " & CStr (Dts.Variables ("strFile") .Value))

27. Save the script and close the VSTA environment. Click on OK in the Script task
editor to close it.

28. Execute the package. Note how you see three iterations and three files. Save the
solution, but don't exit SSDT if you want to continue with the next recipe.

Execute complex filesystem operations with
the Script task

In the previous recipe, you retrieved filenames filtered by name and extension using the
Foreach File enumerator of the Foreach Loop container. Sometimes you need more precise
filters. For example, you might need to retrieve files with a larger size than a predefined
value. You can get the collection of the filenames that satisfy your custom criteria with the
Script task.

Getting ready

There are no special prerequisites for this recipe, except, of course, SSIS 2016. In addition,
you can use either your own text files for testing, or the three text files provided with the
code for this chapter (Ch07_03.txt, Ch07_08.txt, and Ch07_10.txt). Note that the
length of the Ch07_03. txt file is 3 bytes, the Ch07_08. txt file is 8 bytes, and the
Ch07_10.txt file is 10 bytes.

[318]



Unleash the Power of SSIS Script Task and Component

How to do it...

1. In File Explorer, right-click the ch07_08. txt file and select Properties, as shown
in the following screenshot:

General |Seculily| Detailsl Previous Versions

:I ‘Ch{}?_(}&m

Type offile: Text Document ( bet)

Opens with: .| Notepad

Location: CASSIS2016Cookbook
Size: 8 bytes (8 bytes)

Size ondisk.  Obytes

Created: Today, May 21, 2017, 2 hours ago
Modified: Today, May 21,2017, 2 hours ago

Accessed: Today, May 21, 2017, 2 hours ago

Attributes: [ JRead-only [ _|Hidden

‘ ‘ Cancel | ‘

2. Note the file size, 8 bytes. Click OK.

3. In SSDT, add a new package to the Chapter07 project. Rename it
FileSizes.dtsx.
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4.

10.

11.

Add two variables to the package:
e intSize, with data type Int 64, and default value 5

e objList, with data type Object, default System.Object

Add anew Script task to the control flow. Rename it FilesBySize.

Open the task editor. This time, use the Microsoft Visual C# 2015 language. Add
the User: :int Size variable to the ReadOnlyVariables and the

User: :objList variable to the ReadWritevVariables collection.

Click on Edit Script.
Expand the Namespaces region and add the following two lines:

using System.IO;
using System.Collections;

Just before the Main method, add the following declarations of the constants and
variables:

private const string FILE_PATH = "C:\\SSIS2016Cookbook";
private const string FILE_FILTER = "ChO7*.txt";

long fileSizeLimit;

private ArraylList listForEnumerator;

Please note that you might need to change the FILE_PATH and FILE_FILTER
constants appropriately.

In the Main method, add the following code, that reads the file size limit from the
package variable intSize, declares an array to store the names of the local files,
a variable to store the file size, and an ArrayList, which will hold the filenames
that will satisfy your custom criteria. The Directory.GetFiles method returns
an array of the full names (including paths) for the files in the specified directory:

fileSizeLimit = (long) (Dts.Variables["intSize"].Value);
string[] localFiles;

long fileSize;

ArrayList listForEnumerator = new ArraylList ();
localFiles = Directory.GetFiles (FILE_PATH, FILE_FILTER);
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12. Add the following code to populate the ArrayList with the qualifying filenames:

foreach (string localFile in localFiles)
{

FileInfo fi = new FileInfo(localFile);

fileSize = fi.Length;

if (fileSize >= fileSizelLimit)

{

listForEnumerator.Add (localFile);

}

}

13. Finally, just before the Dts.TaskResult = (int)ScriptResults.Success;
line, add the following code to show the number of matching files and to
populate the objList package variable:

MessageBox.Show ("Matching files: " + listForEnumerator.Count,
"Results",

MessageBoxButtons.OK, MessageBoxIcon.Information);

Dts.Variables["objList"].Value = listForEnumerator;

14. Save the code and exit the VSTA environment. Also exit the Script task editor.

15. Add a Foreach container to the control flow. Connect it with the FilesBySize
Script task with the green arrow from the Script task. Rename the container
GetFileNameBySize. Open the container editor.

16. In the Collection tab, specify the Foreach From Variable Enumerator. Use the
User: :objList variable.

17. In the Variable Mappings tab, map the User: :objList variable to index 0.
Click on OK to close the editor.

18. Add a Script task inside the container. Rename it ShowFileNames. Open the
Script task editor.

19. Use the Microsoft Visual C# 2015 language. Define the User: : objList variable
as a read only variable. Click on Edit Script.

20. Add the following line of code to the Main method to show the names of the
qualifying files:

MessageBox.Show (Dts.Variables["objList"].Value.ToString()); .

21. Save the script and exit the task editor.
22. Run the package and observe the results.
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Reading data profiling XML results with the
Script task

In this recipe, you will read the XML file produced by the Data Profiling task and use the
Script task to read the regular expressions extracted and store them in package variables.

Getting ready

This recipe assumes that you have finished the first recipe of chapter 5,
Dealing with Data Quality, and have the results of the Data Profiling task at your hand.

For your convenience, the results of the Data Profiling task needed for this
0 recipe are provided in the DataProfiling.xml file.

How to do it...

1. Add a new package to the AdventureWorksETL project. Rename the default
package RegExValidation.dtsx.

2. Create two package variables. Name them EmailRegEx1 and EmailRegEx2. Use
the String data type for both variables.

3. Drag the Script task to your control flow. Rename it ReadPatterns.

4. Open the editor for this task. On the Script page of the Script Task Editor, make
sure that the Visual C# language is selected. Add the User: :EmailRegEx1 and
User: :EmailRegEx2 variables to the ReadOnlyVariables property, as shown
in the following screenshot:
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Access Microsoft Visual Studio Tools for Applications (WVSTA) to write scripts using the Visual Basic 2015 or
Visual C# 2015, and configure the task's properties.

[Script] 4 Script
General_ ScriptLanguage Microsoft Visual C# 2015
Expressions EntryPoint Main
ReadOnlyVvariables User::EmailRegEx1,User::EmailRegEx2
ReadWriteVariables

ScriptLanguage
Specifies the programming language used by the script.

Edit Script...

OK | | Cancel ‘ ‘ Help

5. Click the Edit Script button. Expand the Namespaces region. Add the
System.Xml namespace with the following code: using System.Xml;.

6. Declare private variables for the ScriptMain class. These private variables will
point to the Data Profiling task result XML file, to the XML namespace URI for
the Data Profiling task results, and to the two nodes in the XML file with the
extracted regular expressions. Enter the following code right after the
ScriptMain class definition and before the first help region in the class:

private string fileName =
@" C:\SSIS2016Cookbook\Chapter07\Files \DataProfiling.xml";
private string profileNamespaceUri =
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"http://schemas.microsoft.com/sglserver/2008/DataDebugger/";
private string erxlPath =
"/default:DataProfile/default:DataProfileOutput/default:Profiles" +
"/default:ColumnPatternProfile[default:Column[@Name="'EmailAddress']]" +
"/default:TopRegexPatterns/default:PatternDistributionItem[1]
/default :RegexText/text () ";
private string erx2Path =
"/default:DataProfile/default:DataProfileOutput/default:Profiles" +
"/default:ColumnPatternProfile[default:Column[@Name="'EmailAddress']]" +
"/default:TopRegexPatterns/default:PatternDistributionItem[2]
/default:RegexText/text () ";

7. The previous part of the code looks ugly. This is due to the fact that XML is ugly.

8. Modify the Main method of the class. Add the following code after the //
TODO.... comment and before the last command of the method, the
Dts.TaskResult =... command.

// Local variables
string profilePath;
XmlDocument profileOutput = new XmlDocument () ;
XmlNamespaceManager profileNSM;
XmlNode regExNodel;
XmlNode regExNode2;
// Open output file
profilePath = fileName;
profileOutput.Load (profilePath);
profileNSM = new XmlNamespaceManager (profileOutput.NameTable);
profileNSM.AddNamespace ("default", profileNamespaceUri);
// Get regExNodes
regExNodel = profileOutput.SelectSingleNode (erxlPath, profileNSM) ;
regExNode2 = profileOutput.SelectSingleNode (erx2Path, profileNSM) ;
// Assign variable values
Dts.Variables["User::EmailRegEx1"] .Value = regExNodel.Value;
Dts.Variables["User::EmailRegEx2"] .Value = regExNode2.Value;
// Show variable values
MessageBox.Show (Dts.Variables|["User: :EmailRegEx1"] .Value.ToString());
MessageBox.Show (Dts.Variables["User: :EmailRegEx2"] .Value.ToString());

9. Note that this code reads the data profiling results, loads the XML file, and then
assigns the extracted regular expression patterns to the values of the two SSIS
package variables you just created. Finally, the code shows the variable values in
two message boxes.

[324]



Unleash the Power of SSIS Script Task and Component

10. Save the script and close the VSTA environment. In the Script Task Editor, click
on the OK button to close the editor.

11. Right-click the ReadPatterns task and execute it. Check the two message boxes
with the two regular expressions extracted by the Data Profiling task. Click on
OK in each of the boxes to close them. Stop debugging the package.

Correcting data with the Script component

In this recipe, you will use the Script Component in the data flow as a transformation for
advanced data cleansing. You will read an Excel file and do a custom transformation in
order to make the output ready for further processing in the data flow.

Getting ready

In order to test this recipe, you need to have an Excel file prepared. In the file, there should
be a single sheet with the following content:

Orderld | Date Product | Quantity
1 20160915 | ABC 1

DEF 5

GHI 3
2 20160916 | GHI 2

ABC |4

For your convenience, an Excel file with the content needed is provided in
0 the Ch07_Orders.x1s file.

Note that the table represents simple orders with order details. However, the order info is
added to the first order details line only. Your task is to add the appropriate order info to
every single line.
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How to do it...

1. Add a new package to the AdventureWorksETL project. Rename it
ProcessingExcel.dtsx.

2. Add a new package-level Excel connection manager. Rename it
Excel_ChO07_Orders. Point to your Excel file path and define your Excel version
appropriately, as shown in the following screenshot:

gf Excel Connection Manager *
Specify an Excel file to connect to by selecting an existing file or by providing a file path to create a new file,
Excel connection settings

Excel file path:
| C:\55152016Cookbook\ Chapter07\Files\Ch07_Orders.xls || Browse..

Excel version:
Microsoft Excel 97-2003 ~

First row has celumn names

oK Cancel

3. Add a Data Flow task to the control flow. Rename it to ProcessExcelOrders.
Open the Data Flow tab.

4. Add an Excel source. Double-click it to open the editor.

5. Using the Connection Manager tab, define the Excel connection manager. Point
to the Excel _Ch07_Orders connection manager you just created. Use the Table
or view data access mode. Select Sheet1$ in the name of the Excel sheer drop-

down list. Click on the Preview button to preview the content of the file, as
shown in the following screenshot:
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£ Excel Source Editor —(a] x

Configure the properties that enable the Data Flow task to obtain data from Excel provider.

[ Connection Manager ] Specify a connection manager, data source, or data source view for the Excel source. Then, select the mode
Columns used to access data within the source. After selecting the data access mode, select from among the
additional data access options that appear.
Error Qutput
o Preview Query Results [-[oH

Excel conneclion manager:

Query result (up to the first 200 rows):
Excel_Ch07_Orders

Orderld Date Product  Quanty

Data access mode: 1 201609... ABC

HNULL NULL DEF

woe

Table or view

NULL NULL GHI 3
Mame of the Excel sheet: 2 201509... | GHI 2

HULL NULL ABC 4
B Sheetl$

Preview... e

| oK | Cancel | | Help

6. You can note in the data preview pop-up window that order info columns are
NULL except for the first order detail of an order. When finished with the
preview, click the Close button.

7. Click the Columns tab to check the columns mapping. Then click on OK to close
the data source editor.

8. Add a Script Component to the data flow. In the Select Script Component Type
pop-up window, make sure that Transformation option button is selected. Then
click on OK.

9. Connect the Script component with the blue arrow (regular data flow) from the
data source.

10. Double-click the Script component to open the editor. Note that the Script tab is
more complex than the Script tab of the Script task. Nevertheless, you can easily
find the ScriptLanguage, ReadOnlyVariables, and ReadWriteVariables
properties. Leave all of them with their defaults, meaning you will use the
Microsoft Visual C# 2015 language and that you don't need any variables in the
script.
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11. Click the Input Columns tab. In the Available Input Columns table, select all
columns. In the lower part of the window, check the mappings between input
columns and output aliases. Don't change any of the output aliases. However,
change the usage type for the OrderId and Date columns to Readwrite, as
shown in the following screenshot:

Access Microsolt Visual Studio Tools for Applications (VSTA) to write scripts using Microsoft Visual Basic 2015 or Microsoft Visual C#
2015, and configure component properties.

Script Inpul name: Input 0

Input Columns
Inputs and Cutputs
Connection Managers

Available Inpu...
 Mame

Orderld

M Date
¥  Product
M Quantity

Input Column Output Alias Usage Type
Orderld Orderld ReadWnite
Date Date ReadWrite
Product Product ReadOnly
Quantity Quantity ReadOnly
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12. When setting up the columns correctly, click the Script tab and then the Edit
Script button to open the VSTA environment.

13. In the script, find the Input 0_ProcessInputRow method. Add the following
two variables just before the method definition and after the comments, with the
summary and parameters description of this method:

Double MyDate;

Double MyOrderId;

Add the following code to the method:

// Check if OrderId column is null

if (Row.OrderId_IsNull)

{

// 1f null then replace value with variable value
Row.OrderId = MyOrderId;

}

else

{
// if not null then replace variable value with column value
MyOrderId = Row.OrderId;

}

// Check if Date column is null

if (Row.Date_IsNull)

{
// 1if null then replace value with variable value
Row.Date = MyDate;

}

else

{
// if not null then replace variable value with column value
MyDate = Row.Date;

}

14. Save the code end exit the VSTA environment. In the Script Transformation
Editor, click on OK.

15. Add a Multicast transformation to the data flow and connect it with the blue
arrow from the Script component. This transformation serves as a placeholder
only, in order to enable a Data Viewer after the Script transformation does its job.
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16. Enable two Data Viewers, one on the path from the source to the Script
component, and one from the Script component to the Multicast transformation.
Your data flow should look as shown in the following screenshot:

Procesngisceac Do = <

#.o Control Flow [CelPCClitl & Parameters $ Event Handlers 3 Package Explo.. ) Execution Resu...

Data Flow Task: |# ProcessExcelOrders

H
- Excel Source

f
! I Script Component

|
j%
A Multicast

o2
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17. Note that, depending on the Excel version you are using, you might need to
change the Run64BitRuntime property of your project to False before running
the package, as shown in the following screenshot:

Chapter0/ Property Pages |i-|
Configuration: |Active(Development) | Platform: |N;’A W Configuration Manager... |
P Common Propertics 4 Data Flow Optimizations
4 Configuration Properties RuninQptimizedMode False
General 4 Debug Options
Build InteractiveMode True
Deployment Runt4Bitiuntime False
Debugging 4 Start Action
StartAction ExecutePackage
StartApplication
StartOhjectild <Active Package:>

< Start Options
CmdLineArguments

Run64BitRuntime
Specifies whether the project should start 64 bit SSIS runtime, If 64 bit $515 runtime is not install..

| OK || Cancel | Apply

18. Save the package and run it. Observe the data before correction with the Script
component and after it. When finished, stop debugging.

Validating data using regular expressions in
a Script component

In this recipe, you will create a Script Component that will use the regular expressions in
the DataProfiling.xml file to validate the emails of the personal data extracted from a
flat file.
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Getting ready

This recipe assumes that you successfully completed the Reading data profiling XML results
with Script task recipe earlier in this chapter. If you did not complete that recipe, you can
prepare an appropriate SSIS package simply by completing step 1 of that recipe.

How to do it...

1.

Make sure that the RegExValidation.dtsx package is active in the control flow
designer.

Right-click in the empty canvas of the Connection Managers pane at the bottom
of the SSDT window and select New Flat File Connection... from the shortcut
menu.

Use the Flat File Connection Manager Editor to create a new connection
manager, and on the General page enter PersonData into the Connection
manager name textbox.

To determine the File name property, click Browse..., and then select the
Ch07_PersonData.csv file in the C:\SS152016Cookbook\Chapter07\Files\
folder.

The file should be recognized as a Unicode file automatically; otherwise,
check the Unicode option below the Browse... button.

Leave the rest of the properties unchanged, as shown in the following screenshot:
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B Flat File Connection Manager Editor

O b4
Connection manager name: |PersonData |
Description: | |
b Select a file and specify the file properties and the file format.
Columns File name: i
Advomed i |2016Cookbook\ Chapter07\Files\Ch07_PersonData.cs| | oo
=1 Preview ]
Locale: Slovenian (Slovenia) ~ Unicode
x0de page 1250 (AMNSI - Central Europe)
Format: Delimited ~
Text gualifier: |<none> |
Header row delimiter: |{CR}{|_F} vl

Header rows to skip: |0

Column names in the first data row

6. On the Columns page, verify that all the source columns have been recognized:
Title, FirstName, MiddleName, LastName, Suffix, and EmailAddress.
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7.

If any of the columns are missing, click Reset Columns below the columns
list.

Click on OK to complete the configuration.

8. Add a new package parameter by using the following settings:
Property |Value
Name DataProfileName

Data type | String

Value

C:\SSIS2016Cookbook\Chapter07\Files\DataProfiling.xml

10.

11.
12.

13.

14.

Save the package.

From the SSIS Toolbox, drag a Data Flow task to the control flow designer,
change its name to validate Person Data, and—as long as you have
completed the Reading data profiling XML results with Script task—connect the
precedence constraint from the ReadPatterns task to the newly added data flow
task.

Open the Validate Person Data task in the data flow designer.

For the SSIS Toolbox, drag a Flat File Source component to the data flow, and
change its name to Person Data.

Configure the Person Data source to connect to the PersonData flat file
connection manager, and make sure that all the source columns are extracted.
From the SSIS Toolbox, drag a Script Component to the data flow designer.
When prompted about its type, select Transformation, as shown in the following
screenshot:
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Select Script Component Type X

Specify how the script will be used in the data flow:

() Source

Script is a source in the data flow and provides data to output columns.

() Destination

Script is a destination in the data flow and consumes data from input columns.

(® Transformation

Script is a transformation in the data flow and operates on data from input
columns and provides data to output columns.

Help

15. Click OK to confirm the component type, and then change its name to Validate
Email.

16. Connect the regular data path from the Person Data source to the Validate Email
transformation.

17. Double-click the Validate Email transformation to open the Script Task Editor.
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18. On the Script page, add the $Package::DataProfileName package parameter to
the ReadOnlyVariables collection, and make sure that Microsoft Visual C# 2015
is selected as the ScriptLanguage property, as shown in the following screenshot:

IT Script Transformation Editor m} et

Access Microsoft Visual Studic Tools for Applications (V5TA) to write scripts using Microsoft Visual Basic 2015 or Microsoft Visual C# 2015, and
cenfigure component properties.

Script
Input Columns
Inputs and Qutputs

Properties:
Connection Managers

v Common Properties

ComponentClassiD {80 Ce0043-2AD5-40C6-AAEC-25722F92D6FC}
Contactinfo Includes and runs custem script code. For example, apply a
Description Includes and runs custem script code. For example, apply a
D 34

IdentificationString Validate Email

IsDefaultlocale True

LocalelD English (United States)

MName Validate Email

PipelineVersion 0

UsesDispositions False

ValidateExternalMetadata True

Version "

v Custom Properties

ReadOnlyVariables SPackage:DataProfileMame

ReadWriteVariables

ScriptLanguage Microsoft Visual C# 2015

UserComponentTypeName Micrasoft.5ql5erver.Dts. Pipeline ScriptComponentHost, Mic
ReadOnlyVariables

Specifies a comma-separated list of read-only variables.

Edit Script...
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19

20.

21.
22.

23.

24.

25.

26.

27.

On the Input Columns page, make sure that all the input columns are selected;
their usage type should be ReadOnly.

On the Inputs and Outputs page, in the Inputs and outputs list, select the Input
0 input, and in the properties pane on the right-hand side of the editor, change its
Name property to PersonbDatalInput.

Select the Output 0 output, and change its name to PersonDataOutput.

In the PersonDataOutput properties, locate the SyncronousInputID property
and make sure it references the Validate Email.Inputs[PersonDatalInput]
input.

This means that the component's output is synchronous.

Expand the PersonDataOutput in the Inputs and outputs list and select the
Output Columns node.

Click on Add Column to create a column in the output; use the following settings
to configure it:

Property Value
Name IsValidEmail
DataType Boolean [DT_BOOL]

Click on OK to confirm the component's configuration so far.

It is recommended to save all Script component settings, such as variables,
inputs, outputs, and additional connection managers, before creating the
script.

This way, if there are problems with the script that you cannot resolve
during editing, the rest of the settings do not need to be set again.

Open the Validate Email transformation editor again, and on the Script page
click Edit Script... to start Visual Studio for Applications (VSTA) IDE.

Locate the Namespaces region at the beginning of the component definition and
add the following references to the region:

using System.Collections.Generic;
using System.Text.RegularExpressions;
using System.Xml;
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28. In the ScriptMain class definition, add the following constant and private
variable declarations:

private const String DATA_PROFILE_NAMESPACE =
"http://schemas.microsoft.com/sglserver/2008/DataDebugger/";
private const String DATA_PROFILE_NAMESPACE_ALIAS = "dp";

private String _regexElementXPath =

"/dp:DataProfile/dp:DataProfileOutput/dp:Profiles" +

"/dp:ColumnPatternProfile[dp:Column[@Name="'EmailAddress']]" +
"/dp:TopRegexPatterns/dp:PatternDistributionItem/dp:RegexText/text ()";

private List<String> _regexPatterns = new List<String>();

29. At the end of the ScriptMain class definition (before the last closing brace) place

Typically, variable definitions are placed at the beginning of the class
definition, right after the three Help regions.

the following function definition:

private List<String> LoadRegularExpressions (String dataProfileName)

{

List<String> result = new List<String>();

XmlDocument dataProfile = new XmlDocument () ;
dataProfile.Load (dataProfileName) ;

XmlNamespaceManager dataProfileNSM = new
XmlNamespaceManager (dataProfile.NameTable) ;
dataProfileNSM.AddNamespace (DATA_PROFILE_NAMESPACE_ALIAS,
DATA_PROFILE_NAMESPACE) ;

foreach (XmlNode regexPatternElement in
dataProfile.SelectNodes (_regexElementXPath, dataProfileNSM))
{
String regexPattern = regexPatternElement.Value;
if ('result.Contains (regexPattern))
{
result .Add (regexPattern);

return result;
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This function extracts all relevant regular expression patterns from the data
profiling result and loads them into a variable.

30. Right after the LoadRegularExpressions () function, add another function:

private Boolean IsValidEmail (String emailAddress)
{
Boolean result = false;
if (!String.IsNullOrEmpty (emailAddress))
{
foreach (String regexPattern in _regexPatterns)
{
if (Regex.IsMatch (emailAddress, regexPattern,
RegexOptions.IgnoreCase))
{
result = true;
break;
}
}
}

return result;

This function tests the supplied email address against all available regular
expressions, and returns t rue as soon as one of the patterns is matched;
otherwise, it returns false.

31. Locate the PreExecute () method add the following command to its definition:

_regexPatterns.AddRange (this.LoadRegularExpressions (Variables.DataProfileNa
me) ) ;

The preExecute () data flow component method is called at the beginning
of the data flow execution, before the rows are acquired from the upstream
pipeline. As the same set of regular expressions is going to be used
throughout the data flow execution, it only needs to be loaded once, not for
every row.
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32.

33.

34.
35.

36.

37.

38.

39.

Locate the PersonDatalInput_ProcessInputRow () method, and add the
following command to its definition:

Row.IsValidEmail = this.IsValidEmail (Row.EmailAddress);

The IsvalidiEmail () function needs to be called for each row as it needs to
validate each e-mail address extracted from the source.

Save the VSTA project and build it by selecting the Build command from the
Build menu.

If you entered all the code correctly, the build should succeed; otherwise, you
need to follow the error messages in the Error pane to resolve the errors.

After the successful build, close the VSTA window, and return to SSDT.

In the Script Transformation Editor, click on OK, to confirm and save the
component script, and then save the package.

From the SSIS Toolbox, drag a Conditional Split transformation to the data flow
designer, and change its name to Valid or Invalid Email.

Connect the regular data path from the Validate Email transformation to the
Conditional Split transformation.

Double-click the newly added transformation to open the Conditional Split
Transformation Editor.

Create a new output using the following settings:
¢ Property: value

¢ Output name: valid Email
e Condition: IsvalidEmail

Alternatively, to reduce typing, you can drag the IsvalidEmail column
from the Columns list in the top-left part of the Conditional Split
Transformation Editor.
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40. Change the Default output name to Invalid Email.

Refer to the following screenshot to verify your settings:

w Conditional Split Transformation Editor O bt
Specify the conditions used to direct input rows to specific outputs. If an input row matches no condition, the row is directed to a
default cutput.

3 Varables and Parameters -~ 3 Mathematical Functions ~
= 4 Columns 3 String Functions

] IsValidEmail 34 Date/Time Functions

F] Title 3 MULL Functions

[Z] FirstMame 3 Type Casts

Z] MiddieMName [ 4 Operators A

=] LastName Description:

[E] Suffix I

B CmidlAddnn hd
Order Output Name Condition
1 Yalid Email IsValidEmail @

+
Default output name: Invalid Email
Configure Error Output... Cancel Help
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41. Click on OK to complete the configuration.

42. From the SSIS Toolbox, drag a Multicast transformation to the data flow designer
and connect the regular data path from the Valid or Invalid Email
transformation to it.

43. When prompted by the Input Output Selection dialog, select the Invalid Email
in the Output selection box, as shown in the following screenshot:

8.4 Input Output Selection et

The source or the destination component contains multiple inputs or cutputs. Select an input
and an cutput to connect the components.

Output:
E' Invalid Email w
Input:
4Z] Multicast Input 1 o

QK Cancel

44. Click on OK to confirm the selection.
45. Enable the Data Viewer on the Invalid Email data path.

46. Save the package and execute it in debug mode. Observe the execution and
inspect the rows placed in the Invalid Email data path.

47. Stop the debug mode execution; leave the solution open, as you will need it for
the next recipe.
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Using the Script component as a source

In this recipe, you will create a custom source by using the Script Component as a data flow

source.

You will connect to a web service and retrieve the data from it, which you will then place
into the data flow pipeline.

How to do it...

1.

Add a new SSIS package to the AdventureWorksETL project you created at the
beginning of this chapter.

Change the name of the newly created package to CustomWebServiceSource.dtsx
and save it.

Make sure the CustomWebServiceSource.dtsx package is active, and then create
a new package parameter using the following settings:

¢ Property: value

e Name: CountryName

e Data type: String

e Value: France
Drag a Data Flow task to the control flow designer and change its name to
Airport Information.
Open the Airport Information task in the data flow designer and drag a Script
Component to the data flow designer.
In the Select Script Component Type dialog, select Source, as shown in the
following screenshot:
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10.

11.

12.

Select Script Component Type x

Specify how the script will be used in the data flow:

(® Source

Script is a source in the data flow and provides data to output columns.

(") Destination

Script is a destination in the data flow and consumes data from input columns.

() Transformation

Script is a transformation in the data flow and operates on data from input
columns and provides data to output columns.

Click on OK to confirm the selection.

Change the name of the Script component to Airport Info by Country.
Double-click on the Airport Info by Country source to open the Script
Transformation Editor.

On the Script page, add the $Package: : Count ryName parameter to the
ReadOnlyVariables collection, and make sure that Microsoft Visual C# 2015 is
selected as the ScriptLanguage property.

On the Inputs and Outputs page, select Output 0 and change its name to
AirportInfoOutput.

Add columns to the output's Column Collection using the following settings:

Name DataType Length

Country Unicode string [DT_WSTR] 50

AiportName Unicode string [DT_WSTR] 50

AirportCode Unicode string [DT_WSTR] 3
RunwaylLengthFeet four-byte signed integer [DT_I4] /
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Refer to the following screenshot to verify your settings:

LT Script Transformation Editor O X

Access Microsoft Visual Studio Tools for Applications (V5TA) to write scripts using Microsoft Visual Basic 2015 or Microsoft Visual C# 2015, and
configure component properties.

Script Specify column properties of the script component.

Inputs and Outputs

C ction M
onnection Managers Inputs and cutputs:

=3 AirportinfoOutput ~ Common Properties ~
=R Output Celumns ComparisonFlags

[E Country Description

[Z AirportName ErrorOrTruncation(

S AirportCode ErrorRowDispositio| RD_NotUsed

P EY RunwaylLengthFeet D 53

Identification5tring Airport Info by Country

LineagelD 53
Lineageldentificati| Airport Info by Country
MappedColumnlD 0

MName RunwaylLengthFeet
SortkeyPosition 0
SpecialFlags 0

TruncationRowDisy RD_MotUsed
w Data Type Properties

CodePage 0
DataType four-byte signed intege
Length 0
Precision 0
Scale 0 v
Add Output Add Column D
Remowe Output Remove Column

To ensure that each new column is added to the end of the list, click on the
Output Columns node before adding the next column.

13. Click OK to confirm the configuration.

14. Open the Airport Info by Country transformation editor again, and this time
click Edit Script... to start VSTA.
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15. In the Solution Explorer, right-click the References node and select Add Service
Reference... from the shortcut menu, as shown in the following screenshot:

Solution Explorer
@l o-s¢I@| F--
Search Solution Explorer (Ctrl+&)
fa] Solution 'VstaProjects' (1 project)

4 SC_04df03808e054a50%e49%d4ccel22812c
b J Properties

Add Reference...

Add Service Reference...
Add Connected Service..,
Add Analyzer...

Manage MuGet Packages...
Scopeto This

MNew Solution Explorer View

LN RS LIl Team Explorer Class View

16. In the Add Service Reference dialog, click on Advanced... on the bottom-left of
the dialog.

17. In the Service Reference Settings dialog, click on Add Web Reference... to open
the Add Web Reference dialog.

18. Enter the following URL in the URL textbox:
http://www.webservicex.net/airport.asmx?WSDL

19. Click the arrow pointing to the right, on the right-hand side of the textbox, to
load the information from the web service.
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20. Enter AirportInfo into the Web reference name textbox.

Refer to the following screenshot to verify your settings:

Add Web Reference ? b4

Mavigate to a web service URL and click Add Reference to add all the available services,

c®xc @
URL: |http:,f,"wuwv.webseNicex.netfairport.asmx?‘.".’SDL v =
Web zervices found at this URL:
<?xml version="1.0" encoding="UTF-8"?> ~ 1 Service Found:

<wsdl:definitions
xmins:wsdl="http:f /schemas.xmlsoap.org/wsdl/"
targetMamespace="http:/ fwww.webserviceX.NET"
xmlins:http="http:/ /schemas.xmlsoap.org/wsdl/http/"
xmlins:soapl12="http://schemas.xmlsoap.org/wsdl/soap12/'
xmlins:s="http:/ fwww.w3.org/2001/XMLSchema"
xmlins:soap="http:/ /schemas.xmlsoap.org/wsdl/soap/"
xmins:tns="http:/ /www.webserviceX.NET"
xmins:mime="http://schemas.xmlsoap.org/wsdl/mime/" Web reference name:
xmins:scapenc="http://schemas.xmlsoap.org/scap/encodim
xmins:tm="http://microsoft.com/wsdl/mime/textMatching,
- <wsdl:types>
- «<s:schema E Add Reference i
targetNamespace="http:/ /www.webserviceX_.NET"
elementFormDefault="qualified">
- <s:element
name="getAirportInformationByISOCountryCode"
- <s:complexType=
- <s:sequence>
<s:element
name="CountryAbbrviation"

tunn—"cscteina pnavnecnee ="l

< > Cancel

- airport

Airportinfo |

21. Click Add Reference to confirm the settings and create the reference.
22. Save the project.

23. In the component definition, at the beginning of the code, locate the Namespaces
region and expand it to list the existing references.

24. Add another using command after the last one, and start typing the name of the
project (it should be similar to SC_04d£03808e054a509e49d4cce022812c);

allow the Visual Studio intellisense to suggest the complete namespace, and then
complete the reference to the Airport Info namespace:

using SC_04df03808e054a509e49d4cce022812c.AirportInfo;
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25. The SC_04d£03808e054a509e49d4cce022812¢ value in this example is used
for the name of the VSTA project and for its default namespace. When you add a
web reference to the project, proxy classes, and functions are created
automatically and placed in the project's default namespace.

26. Add the following reference as it will be needed later:
using System.Xml;

27. From the Build menu, select Build, to save and build the project.

28. If you followed the preceding steps correctly, the project should build
successfully; otherwise, inspect the errors reported in the Error pane and make
the necessary corrections.

1. If errors are returned from the automatically generated code, remove
the web reference by right-clicking it in the Solution Explorer and
selecting Delete from the shortcut menu, then rebuild the project and
repeat steps 14 through 21.

29. Add the following variable declarations to the ScriptMain class of the
component definition:

private String _countryName;
private String _airportXPath = @"/NewDataSet/Table";
private XmlNodeList _airportXmlNodes;

30. Add the following commands to the PreExecute () method:

airport airportInfo = new airport();

String airportInfoByCountry =
airportInfo.GetAirportInformationByCountry (_countryName) ;

XmlDocument airportInfoByCountryXml = new XmlDocument () ;
airportInfoByCountryXml.LoadXml (airportInfoByCountry) ;
_airportXmlNodes = airportInfoByCountryXml.SelectNodes (_airportXPath);

31. The GetAirportInformationByCountry function of the given web service
returns a list of airports and their properties for the supplied country name. This
function only needs to be invoked once per data flow execution; therefore, you
should place it in the PreExecute () method, which is invoked once, at the
beginning of the data flow execution.
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32. Add the following commands to the CreateNewOutputRows () method:

foreach (XmlNode airportXmlNode in _airportXmlNodes)

{
AirportInfoOutputBuffer.AddRow () ;

AirportInfoOutputBuffer.Country = _countryName;
AirportInfoOutputBuffer.AirportName =

airportXmlNode.SelectSingleNode ("CityOrAirportName") .InnerText;
AirportInfoOutputBuffer.AirportCode =

airportXmlNode.SelectSingleNode ("AirportCode") .InnerText;
AirportInfoOutputBuffer.RunwaylLengthFeet =

Int32.Parse (airportXmlNode.SelectSingleNode ("RunwayLengthFeet") .InnerText) ;

}

This code will read all the items retrieved from the web service
GetAirportInformationByCountry () function and place each one of
them in the component's output.

33. Use the Build command from the Build menu to save and build the component
project. In case of any errors, inspect the Error pane and resolve the problems.

34. After the project is built successfully, close the VSTA window and return to
SSDT.

35. In the Script Transformation Editor, click OK to complete the configuration of
the Airport Info by Country source component.

36. Save the package.

37. From the SSIS Toolbox, drag a Multicast transformation to the data flow
designer.

38. Connect the regular data path from the Airport Info by Country source
component to the Multicast transformation and activate the Data Viewer on this
data path.

39. Save, and execute the package in debug mode. Observe the rows in the Data
Viewer.

40. Stop the debug mode execution; leave the solution and the package open, as you
will need them in the following recipe.
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How it works...

The Airport Info by Country source component connects to a publicly available web
service that provides information about airports in various countries. It retrieves the list of
airports for the country specified by the CountryName package parameter.

Alternatively, the country name could also be supplied via a variable populated in a
Foreach Loop container, so that the same data flow is executed multiple times for multiple
countries.

After the data is retrieved from the web service, it is placed into a variable. When the
component starts to generate rows, specific properties of each item retrieved from the web
service are placed into the downstream pipeline. Each row in the components output
represents one entity retrieved from the web service.

Using the Script component as a destination

In this recipe, you will design a custom data flow destination by using the Script
Component.

You will use the data retrieved by using the source component created in the Using the
Script component as a source recipe and export it in JSON format to one or more files.

The acronym JSON stands for JavaScript Object Notation, an open-source format for
representing data in human-readable form that can also be consumed by automated
processes.
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Getting ready

Before you can complete this recipe, you need to complete the Using the Script component as a
source recipe.

How to do it...

1. Make sure that the CustomiWiebServiceSource.dtsx package of the
AdventureWorksETL solution from the
C:\S858I52016Cookbook\Chapter07\Solution\ folder is active in the control
flow editor.

2. Add a package parameter using the following settings:
e Property: value

e Name: JSONFilePath

¢ Data type: String

e Value: C:\55I52016Cookbook\Chapter07\Files
3. Add another package parameter using the following settings:

¢ Property: value

e Name: JSONFileNameFormat

e Data type: String

e Value: AirportInfo_{0:D3}.JSON

4. Open the Airport Information data flow in the data flow designer.
5. Form the SSIS Toolbox, drag a Script Component to the data flow designer.
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6. In the Select Script Component Type dialog, select Destination, as shown in the
following screenshot:

Select Script Component Type X

Specify how the script will be used in the data flow:

) Source

Script is a source in the data flow and provides data to output columns.

(@ Destination

Script is a destination in the data flow and consumes data from input columns.

() Transformation

Script is a transformation in the data flow and operates on data from input
columns and provides data to output columns.

Hel

7. Click on OK to confirm the selection.

8. Change the name of the destination component to JSON File.

9. Connect the regular data path from the Multicast transformation to the JSON File
destination.

10. Double-click the JSON File destination to open its editor, and on the Script page,
add the $Package: : JSONFilePath and $Package: : JSONFileNameFormat
parameters to the ReadOnlyVariables collection.

11. On the Input Columns page, make sure that all the input columns are selected.
The usage type for all the columns can remain ReadOnly.

12. On the Inputs and Outputs page, rename the Input 0 input to JSONFileInput.

13. Click OK to confirm the configuration.
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14. Open the JSON File destination again, and on the Script page click Edit Script...
to open the component's project in VSTA.

15. In the Solution Explorer, right-click References and select Add Reference... from
the shortcut menu.

16. In the Reference Manager, in the navigator on the left, make sure that the
Assemblies / Framework node is selected, and then in the list in the middle of
the dialog, locate the System.Web.Extensions assembly and check it, as shown in
the following screenshot:

Reference Manager - SC_abcf7e481a7b404a955204cc31b9122e ? x
4 Assemblies Targeting: .MET Framewark 4.5 Search Assemblies (Ctrl+E) 2@ -
Framework Mame Version “ MName:
Extensions Systern.Web 4.0.0.0 System.Web.Extensions
Recent System.Web.Abstractions 4.0.0.0 Created by:
Systemn.Web.ApplicationServices 4.0.0.0 Microsoft Corporation
b Projects System.Web.DataVisualization 4.0.0.0 Version:
Systern.Web.DataVisualization.Design 4.0.0.0 4.0.00
P COM System.Web.DynamicData 4.0.0.0 File Version:
> e S}rstem.Web.Dyr?amicData.Design 4.0.0.0 4.0.30319.18020
Systern.Web.Entity 4.0.0.0
System.Web.Entity.Design 4.0.0.0
i System.Web.Extensions 4.0.00
Systermn.Web.Extensions.Design 4.0.0.0
System.Web.Mobile 4.0.0.0
System.Web.RegularExpressions 4.0.0.0
System.Web.Routing 4.0.0.0
Systermn.Web.Services 4.0.0.0
System.Windows 4.0.0.0
System.Windoews.Controls.Ribbon 4.0.0.0
System.Windows.Forms 4.0.0.0
System.Windows.Forms.DataVisualization 4.0.0.0
Systermn. Windows.Forms.DataVisualization.Desi..  4.0.0.0
System.Windows.Input.Manipulations 40,00
Systemn.Windows.Presentation 4.0.0.0
Systern. Workflow. Activities 4.0.0.0
System. Warkflow. CemponentModel 4.0.0.0
System. Woerkflow.Runtime 40,00
System. WorkflowServices 4.0.0.0 v
Browse... | | OK | | Cancel
17. Click OK to confirm the selection.

18. At the beginning of the component definition, locate the Namespaces region and
expand it to inspect the existing namespace references.

19. Add the following references below the existing ones:

using System.Web.Script.Serialization;
using System.Collections.Generic;
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using System.IO;

The System.Web.Script.Serialization namespace contains the
functionalities needed to create and consume JSON data. The System. 10
namespace provides access to the functionalities needed to work with the
Windows operating system filesystem.

20. In the ScriptMain class, add the following constant and variable declarations:
private const Int32 JSON_MAX_ ITEM COUNT = 50;

private String _JjsonFilePath;
private String _JjsonFileNameFormat;
private Int32 _fileCounter = 0;

private JavaScriptSerializer _jsonSerializer =
new JavaScriptSerializer();

21. Also inside the ScriptMain class, at the end of the existing code (before the last
closing brace), add the following class definition:

public class AirportInfo

{
public String CountryName { get; set; }
public String AirportName { get; set; }
public String AirportCode { get; set; }
public Int32 RunwayLengthFeet { get; set; }

public AirportInfo ()
{
}

public AirportInfo(String countryName, String airportName,
String airportCode, Int32 runwayLengthFeet)

this.CountryName = countryName;
this.AirportName = airportName;
this.AirportCode = airportCode;
this.RunwayLengthFeet = runwayLengthFeet;

This class allows you to store the pipeline data during processing, and it
provides the metadata to the JavaScriptSerializer.Serialize ()
method that creates the JSON documents.
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Unless explicitly marked public, class members are, by default,
marked private, and thus inaccessible to the caller. If the metadata for
the JSON document cannot be determined, the serialization will not
fail, but the resulting document will also not contain any data for
which the metadata was not available during serialization.

22. Before the AirportInfo class definition, place the definition of the function that
will be used to write the data to the file:

private void WriteJSONFile (List<AirportInfo> airportInfo,
Int32 fileCount)
{

String airportInfoJSON = _jsonSerializer.Serialize(airportInfo);

String jsonFileName = Path.Combine (_jsonFilePath,
String.Format (_JjsonFileNameFormat, fileCount));

using (StreamWriter jsonStreamWriter = new
StreamWriter (jsonFileName))

{
jsonStreamWriter.Write (airportInfoJSON) ;
jsonStreamWriter.Flush();

}
23. Add the following variable assignments to the PreExecute () method:

_JjsonFilePath = Variables.JSONFilePath;
_JjsonFileNameFormat = Variables.JSONFileNameFormat;

24. Remove the JSONFileInput_ProcessInputRows method, as this component
will not process individual rows in the traditional way.

25. Instead, just after the PostExecute () method definition, enter a new line, and
start typing the override directive. Visual Studio will list the overridable
methods of the component; select the JSONFileInput_ProcessInput method
to override, and add the following code to its definition:

List<AirportInfo> airportInfo = new List<AirportInfo>();

Int32 index = 0;
while (Buffer.NextRow())
{

airportInfo.Add

(

new AirportInfo
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26.
27.
28.

29.

30.

31.

32.

Buffer.Country,
Buffer.AirportName,
Buffer.AirportCode,
Buffer.RunwayLengthFeet
)
)i
index++;
if (index % JSON_MAX_ITEM_COUNT == 0)
{
_fileCounter++;
this.WriteJSONFile (airportInfo, _fileCounter);
airportInfo.Clear();
}
}

if (airportInfo.Count > 0)

{
_fileCounter++;
this.WriteJSONFile (airportInfo, _fileCounter);
airportInfo.Clear();

}

Build the project by selecting the Build command from the Build menu.

Close VSTA and return to SSDT.

In the Script Transformation Editor, click OK to complete the configuration of the
JSON File destination.

Save the package and execute it in debug mode. The JSON File destination loads
the rows from the pipeline into files, 50 rows at a time.

In Windows Explorer, navigate to the C:\SSIS2016Cookbook\Chapter07\Files
folder; it should contain six additional files, named AirportInfo_001.JSON
through AirportInfo_006.JSON.

Right-click one of the files and use the Open With command to open the file in
Notepad. Inspect the file; it should contain the JSON representation of the
information about the airports.

Return to SSDT, stop the debug mode execution, and close SSDT.
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How it works...

The JSON File destination receives the rows from the upstream component, stores them in
a variable (50 rows at a time), and converts the row set into a JSON document, which it then
loads into a file in the file system.

The JSONFileInput_ProcessInput method contains all the logic needed to process the
incoming pipeline data; it creates batches of up to 50 rows so that no resulting JSON
document contains more than 50 items.

The WriteJSONFile function uses the Serialize () method of the
JavaScriptSerializer class to create a JSON document from the row set, and the
metadata needed to create the document's structure is provided by the AirportInfo class.
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In this chapter, we will cover the following recipes:

e Splitting a dataset into a training and test set

Testing the randomness of the split with a SSAS decision tree model
¢ Preparing a Naive Bayes SSAS data mining model

e Querying the SSAS data mining model with the data mining query
transformation

Creating an R data mining model

Using the R data mining model in SSIS

Text mining with term extraction and term lookup transformations

Introduction

Advanced analytics, including statistics, data mining, and machine learning, has become
very popular in recent years. You can use SSIS to prepare the data you need for further
analysis. Often, you need to prepare a sample of your data. The sample has to be random.
For predictive algorithms, you typically split the data into a training set, used to train
multiple models, and a test set, used to perform predictions on it, and see which model
gives you the best results. You can use the row sampling and the percentage sampling
transformations to create random samples.

In the SQL Server suite, you can use SQL Server Analysis Services (SSAS), installed in
multidimensional and data mining mode, to create data mining models. In addition, from
SQL Server 2016, you can also use the R language to do nearly any kind of advanced
analysis you want. You will learn in this chapter how you can use both SSAS and R models
in the SSIS data flow.
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You will use the data mining query transformation for predictions from the SSAS mining
model, and SQL Server source to execute the R code inside SQL Server with the
sys.sp_execute_external_script system procedure.

Analyzing texts is also an important part of advanced analytics. In SSIS, you can use two
transformations, term extraction and term lookup, for this task.

Splitting a dataset into a training and test set

In this recipe, you will split the data into training and test sets using the SSIS percentage
sampling transformation. You will use 70 percent of the data for the training set and 3
percent for the test set.

Getting ready

There are no special prerequisites for this recipe, except, of course, SSIS 2016 installed, and
the AdventureWorksbW2014 database available in your SQL Server instance.

How to do it...

Open SQL Server Data Tools (SSDT) and create a new project using the integration
services project template. Place the solution in the C: \SSIS2016Cookbook folder and name
the project Chapter08:

1. Rename the default package to SplitData.dtsx.

2. In the Control Flow tab in the Package Designer, add a new data flow task by
dragging and dropping it from the SSIS toolbox.

3. Right-click the task and select Rename from the pop-up menu. Change the task's
name to SplitData.

Click the Data Flow tab.

Create a new OLE DB source. Name it AW_DW_Source.
Double-click the aw_Dw_Source data source.

On the General tab, create a new connection manager.

*® N e

Prepare the connection to the AdventureWorksDw2014 database on your SQL
Server instance.

9. Select the Table or view option in the Data access mode drop-down list.
10. Select the vTargetMail view.
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11. Click the Columns row in the left-hand list to check the mapping between input
and output columns. Leave the default mappings. Click OK to close the OLE DB
Source Editor.

12. Add the percentage sampling transformation and name it SplitData. Connect it
to the source with the gray arrow that goes out from the source connection object.
Set the following properties for the new transformation and then click OK to
close the Percentage Sampling Transformation Editor:

Property Value
Percentage of rows 70

Sample output name TrainingSet
Unselected output name TestSet

Use the following random seed | Leave unchecked

13. The following screenshot shows how you should set up the properties of the
percentage sampling transformation:

.= Percentage Sampling Transformation Editor |;|E-

Configure the properties to divide the transformation input into a sample
and a leftovers output, using a percentage to specify the sample size.

Percentage of rows:
i} =

Samplec output name:

|Tra|'n|'ngSct |

Unselected output name:

|Test5eﬂ |

[[] Use the following random seed:

1 S

OK ‘ Cancel ‘ ‘ Help
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14
15

16.

17.

18.

19.

20.

21.

22.

23.

24.

Add two derived column transformations.

Name the first transformation IdentifyTrainingSet and the second one
IdentifyTestSet.

Drag the first blue arrow from the percentage sampling transformation to the
identify training set transformation. Select the TrainingSet output.

Drag the second blue arrow from the percentage sampling transformation to the
identify test set transformation. Make sure that the Test Set output is selected.
Double-click the TdentifyTrainingSet transformation. Add a new column,
called TrainTest, with a constant expression of one and a datatype of signed 4-
byte integer.

Double-click the TdentifyTestSet transformation. Add a new column, called
TrainTest, with a constant expression of two and a datatype of signed 4-byte
integer.

Add two OLE DB destinations. Name the first destination TMTrainingSet, and
the second one TMTestSet.

Connect the TMTrainingSet destination to the output of the
IdentifyTrainingSet transformation, and connect the TMTest Set destination
to the output of the IdentifyTestSet transformation.

Double-click the TMTrainingSet destination. Select the connection manager you
created to connect to your AdventureWorksDW2014 database. Click the New
button near the name of the table, or the view drop-down menu, to create a new
table. Check the columns and click OK.

Click Mappings to get the mapping page of the OLE DB Destination Editor.
Check the mappings between input and output columns. Click OK to close the
OLE DB Destination Editor.

Repeat the last two steps for the TMTest Set destination. Make sure that your
data flow looks as follows:

[361]



SSIS and Advanced Analytics

spipaaas Desonl_+ < [

2.0 Control Flow [GepbEckiel & Parameters T Event Handlers = Package Explo...

Data Flow Task: |#e SpitData

i—) AW_DW_Source

l

;Eﬁ SplitData
]

I TrainingSet TestSet l

\ IdentifyTrainingSet - Identify TestSet
JAS fx

i(- TMTrainingSet i(- TMTestSet ]

!

25. In solution explorer, right-click the SplitData package and execute it. After the
package has executed, stop the debugging.
26. Save the project. Do not exit SSDT.

Testing the randomness of the split with a
SSAS decision trees model

You need to test the randomness of the split from the previous recipe. You will use the

SSAS decision trees algorithm to check whether you can predict a set membership with
input variables. You should get a very shallow tree, meaning there are no patterns that
could explain the set membership.
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Getting ready

For this recipe, you need to have SSAS installed in multidimensional and data mining
mode. You also need to finish the previous recipe.

How to do it...

1.

10.

11.
12.

13.

14.

In SSDT, add a new analysis services multidimensional and data mining project
to the Chapter08 solution and name the project Ch08SSAS.

In solution explorer, right-click the Data Sources folder and select New Data
Source to create a new data source.

In the Data Source Wizard welcome screen, click Next.

In the Select how to define the connection screen, create a data source using a
connection AdventureWorksDW2014 database. Click Next.

In the Impersonation Information screen, you need to define how SSAS will
connect to SQL Server to read the data. Use a Windows user that has permission
to read the data. Click Next.

In the Completing the Wizard screen, accept the default name and click Finish.
Create a new data source view based on the data source you just created. Right-
click the Data Source Views folder and select New Data Source View.

In the welcome screen of the Data Source View Wizard, click Next.

In the Select a Data Source screen, select the data source you just created and
click Next.

In the Select Table and Views screen, do not select any tables or views, just click
Next.

In the Completing the Wizard screen, accept the default name and click Finish.
In the Data Source View Editor, right-click somewhere in the main working pane
and select New Names Query option.

In the Create Named Query pop-up window, name the named query
TrainTest. This query will combine the test and training sets you created in the
previous recipe.

In the Query definition part of the window, in the bottom area, write the
following query:

SELECT *
FROM TMTrainingSet
UNION ALL
SELECT *
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FROM TMTestSet;

15. Note that using an asterisk (*) to select all columns (SELECT *) is usually not
recommended in production. However, in this case, it is not a problem because
the Create Named Query editor spells out column names explicitly and thus
corrects your queries. The Create Named Query editor should look like the
following screenshot. Then click OK:

|Tr ail |1Tesl|

Description: |

Data source: | Adventure Works DW2014 (primary)

Query definition:

- I ][] - > 3 R

Column Output  Sort Type Sort Order Filter

S .

<J
SELECT *

FROM TMTrainingSet
UNION ALL

SELECT *

FROM TMTestSet;
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16. Use CustomerKey as a logical primary key. In the Data Source View editor,
right-click the CustomerKey column in the named query you just created, and
select the Set Logical Primary Key option.

17. In solution explorer, right-click the Mining Structures folder and select New
Mining Structure.

18. In the Data Mining Wizard welcome screen, click Next.

19. In the Select the Definition Method screen, use the existing relational database
or data warehouse.

20. In the Create the Data Mining Structure screen, select the Microsoft Decision
Trees technique.

21. In the Select Data Source View screen, use the Adventure Works DW2014 data
source view you just created.

22. In the Specify Table Types screen, select the TrainTest table as a case table.
23. In the Specify the Training Data screen, use CustomerKey as a Key column
(selected by default), TrainTest as the Predictable column, and the following
columns as Input columns:
® Age
e BikeBuyer
e CommuteDistance
e EnglishEducation
e FnglishOccupation
® Gender
® HouseOwnerFlag
e MaritalStatus
e NumberCarsOwned
e NumberChildrenAtHome
® Region
e TotalChildren

® YearlyIncome

24. The following screenshot shows how your columns should be selected:

[365 ]



SSIS and Advanced Analytics

Specify the Training Data
Specify the columns used in your analysis.

Mining model structure:
Tables/Columns
AddressLinel
AddressLine2
Age

[=] Input  [=] Predic... '~

=
2

BikeBuyer
BirthDate
CommuteDistance
CustomerAlternateKey
CustomerKey
DateFirstPurchase
EmailAddress
EnglishEducation
EnglishOccupation
FirstName
FrenchEducation
FrenchOccupation
Gender
GeographyKey
HouseOwnerFlag
LastName
MaritalStatus
MiddleName
NameStyle
NumberCarsCwned
NumberChildrenAtHome
Phone

Region
SpanishEducation
SpanishOccupation
Suffix

Title

TotalChildren
TrainTest

OO0 ODORORROORONOROOORROOOONOMEOO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
O

OrROOOO0OOO0OCOO0OO0OOoOOoOoOoOboOooooooooooon

Yearlylncome

Recommend inputs for currently selected predictable:

|| Einish >+ || cancel
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25.

26.

27.

28.

29.
30.

31.

In the Specify Columns' Content and Data Type screen, click the Detect button.
Change the Age and YearlyIncome content type to discretized (they are
continuous variables, and you will use SSAS discretization).

In the Create Testing Set screen, change the Percentage of data for testing option
to 0.

Name the structure Train Test, and name the model Train Test (these
should be the default names). Then click Finish.

In the Mining Structure window, click the Age column. Open the Properties
window for this column if it is closed. (The Properties window is open by
default. If you have closed it, you can open it from the View menu or with the F4
key.) Set the DiscretizationBucketCount property to 5 and the
DiscretizationMethod property to EqualAreas.

Repeat the previous step for the YearlyIncome attribute.

Click the Mining Models tab. Right-click the Train Test model and select the
Set Algorithm Parameters option.

Refine the model parameters so it can find fine patterns. Use 0.01 for
COMPLEXITY_PENALTY and 5 for MINIMUM_SUPPORT, and then click OK. By
setting low values for these two parameters, you are forcing the splitting of the
decision tree. You are also forcing SSAS to find any patterns. Note that the
patterns should be clear. Otherwise, the data split between the training and test
sets would not be random. The following screenshot shows how the parameters
should be set:
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Parameters:

Parameter Default Range
COMPLEXITY_PENALTY (0.0,1.0)
FORCE_REGRESSOR

MAXIMUM_INPUT_ATTRIBUTES [0,65535]
MAXIMUM_OUTPUT_ATTRIBUTES [0,65535]
MINIMUM_SUPPORT (0.0,..)
SCORE_METHOD 1,34
SPLIT_METHOD (1,31

Description:

Add H Remaove ‘

32. Save the project. In solution explorer, right-click the Ch08SSAS project and select
Deploy. Wait until the deployment is finished.

33. Click the Mining Model Viewer tab. Use the default Decision Tree view.
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34. Color the background using value 1 of the Train Test attribute. This way, you
can easily find branches with a higher percentage of data in the training set. If the
split was done randomly, all branches should be colored nearly equally. In
addition, expand all levels of the tree by selecting All Levels in the Default
Expansion drop-down list. You shouldn't get a very deep tree. For example, you
should get a tree like the one in the following screenshot. As you can see, in this
case, it has only three levels, with a nearly equal percentage of training and test
data in each branch:

Train Test.dmm [Design] # X Adv

/@ Mining Structure A Mining Models 2 Mining Accuracy Ch... % Mining Model Prediction

Mining Model: [Train Test w| Viewer: |Microsoft Tree Viewer vl @

Decision Tree | Dep ¥ Network

EI EI EI Tree: E Train Test "| Default Expansion; |All Levels l
Histograms: |® | Background: |"‘. Cases "| Show Level 1 U Level 3

Gender
='F

&
Gender

House Owner Flag

House Owner Flag
=1

Mining Legend O x
High Low
Total Cases: 18484
Value Cas.. Proba.. Histogr.. —
w1 128.. 69.66% [
w2 5605 30.34% I .

[369 1]



SSIS and Advanced Analytics

35.

36.

37.

Note that your tree should differ slightly from the tree in the screenshot. This is
because the SSIS package splits the data randomly.

Although the tree found a few patterns, none of them is significant. Either the
distributions between the training and test sets do not vary significantly, and/or
the support of the nodes is low. This is a good split, as you could expect from a
SSIS sampling transformation.

Save the solution.

Preparing a Naive Bayes SSAS data mining
model

In this recipe, you will determine the factors that influence buying bikes. You will use the
Naive Bayes algorithm with the training set you prepared in the previous recipe.

Getting ready

For this recipe, you need to have SSAS installed in multidimensional and data mining
mode. You also need to finish the first recipe in this chapter.

How to do it...

1.

In SSDT, add a new analysis services multidimensional and data mining project
to the Chpater08 solution. Name it Ch08NaiveBayes.

Create a new data source using the AdventureWorksDW2014 database. Use the
Native OLE DB\SQL Server Native Client 11.0 provider. Use a Windows user
that has permission to read the data. Use the default name for the data source.

Create a new data source view based on the data source created in step 2. Select
the TMTrainingSet and TMTestSet tables created in the first recipe of this
chapter for the training and test sets. Use the default name for the data source
view.

Set the CustomerKey column as the logical primary key for both tables.

In solution explorer, right-click the Mining Structures folder and select New
Mining Structure.

Use the existing relational database or data warehouse.

Select the Microsoft Naive Bayes data mining technique.

[370]



SSIS and Advanced Analytics

8. Use Adventure Works DW2014 data source view.
9. Specify TMTrainingSet as the case table.
10. Use Customer Key as the Key column (selected by default), Bike Buyer as the
Predictable attribute, and the following columns as the Input columns:
® Age
e Commute Distance
e English Education
e English Occupation
® Gender
® House Owner Flag
e Marital Status
® Number Cars Owned
e Number Children At Home
® Region
e Total Children

® Yearly Income

11. In the Specify Columns' Content and Data Type screen, click the Detect button.
Change the Content Type of all the columns to Discrete, except for the
Customer Key column, which should be Key, and the Age and Yearly Income
columns, which should be Discretized, as shown in the following screenshot:
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A Data Mining Wizard - O -

Specify Columns' Content and Data Type
Specify mining structure columns' content and data type.

Mining model structure:

Columns Content Type Data Type

B Age Discretized Long
[BE Bike Buyer Discrete Long
BE Commute Distance Discrete Text
B

Customer Ke { Ke Lon

: Y : Rey g
AR English Education Discrete Text
B Eng
B English Occupation Discrete Text
B Eng p
B Gender Discrete Text
AR House Owner Fla Discrete Text
: ] g
AR Marital Status Discrete Text
i 4
B Number Cars Owned Discrete Long
B Number Children At Home Discrete Long
[ Region Discrete Text
AR Total Children Discrete Lon

g

B Yearly Income Discretized Double

Detect continuous or discrete for numeric columns:

[ oaea |

<Back || Nex> || Einish>» || Cancel |

12. In the Create Testing Set screen, change the percentage of data for testing to 0.
You already created the test set, so you do not need SSAS to create it.
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13. Name the structure TV, and name the model TM_NB. Then click Finish.

14. Discretize the Age and Yearly Income mining structure columns into five
groups using the EqualAreas method. On the Mining Structure tab of the Data
Mining Designer, open the Properties window of each column. Make sure that
the Content property is set to Discretized, and change the
DiscretizationBucketCount property to 5 and the DiscretizationMethod
property to EqualAreas.

15. Save and deploy the project. Processing should also start automatically.

16. Click the Mining Model Viewer tab.

17. The first view you get is Dependency Network. Find the three attributes with the
highest influence on Bike Buyer. These attributes should be Number Cars
Owned, Age, and Commute Distance, as the following screenshot shows:

TM.dmm [Design] = > EEETERNTI AN .dsv [Design]
#d Mning Structure A Mining Models & Mning Accuracy Ch... T Mining Model Prediction

Mining Modet: [ TM_NB | Viewer: [Microseft Naive Bayes Viewer v @

Dependency Netwark | Attribute Profiles | Aftribute C [ Atribute |

|& 2 §|ﬂ]||3|‘3||ﬂ [_| Show long name
Al Links

English Education

Commute Distance .a

Total Children

Bike Buyer

Number Children At Home
[

Select a node in the network to highlight s dependencies.
- Selected node . Predicts bath ways
Stongest ks 1o This node predicts the sekected niode [l Seiected node predicts this node
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18. Click the Attribute Profiles tab. Check how the Region attribute is distributed
between customers that do not buy bikes.

19. Click the Attribute Characteristics tab. Check the characteristics for bike buyers
(value 1 of the Bike Buyer attribute). You should see that they typically do not
have children at home, are either married or single, and are from North America.

20. Finally, check the Attribute Discrimination tab. Find out what factors influence
buying a bike.

21. Save the project.

Querying the SSAS data mining model with
the data mining query transformation

In this recipe, you are going to use the data mining query transformation. Based on the
Naive Bayes model built in the previous recipe, you will use a (Data Mining Extensions
(DMX) prediction query to get predictions from the SSAS mining model for the test dataset
you created in the first recipe of this chapter.

Getting ready

In order to test this recipe, you need to have SSAS installed in multidimensional and data
mining mode. In addition, you need to finish the first and third recipes of this chapter.

For your convenience, the SSIS and SSAS projects needed here are
0 provided in the Chapter08 solution.
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How to do it...

1.

Add a new package to the Chapter08 project. Rename it DataMining.dtsx.

2. In the control flow of the package, add a new data flow task by dragging it from

10.

11.

12.

the SSIS toolbox to the control flow work area.

Click the Data Flow tab to open the Data Flow Designer.

Create a new OLE DB source. Name it TMTest Set. Double-click the TMTestSet
data source.

On the General tab, create a new connection manager. Use the
AdventureWorksDW2014 database on your SQL Server instance.

Select the Table or view option in the Data access mode drop-down list.

Select the dbo . TMTest Set table.

Click the Columns row in the left-hand list to check the mapping between the
input and output columns. Leave the default mappings.

Add the data mining query transformation and name it NBPrediction. Connect
it to the source with the blue arrow that goes out from the source connection
object.

Double-click the NBPrediction transformation to open the Data Mining Query
Transformation Editor.

On the Mining Model tab, create a new connection manager. Click the button
New near the Connection Manager drop-down list.

In the Add Analysis Services Connection Manager pop-up window, click the
Edit button.
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13. Use your SSAS server, and use Windows integrated security. Select
Ch08NaiveBayes for the Initial catalog. Make sure that the Microsoft OLE DB
Provider for Analysis Services 13.0 is used for the provider, as shown in the
following screenshot. Then click OK:

Provider: | Native OLE DB\Microsoft OLE DB Provider for Analysis Services 13.0 ﬂ

S OLE DB Provider:
1=
|M|'crosoﬂ OLE DB Provider for Analysis Services 13.0 v Data Links...

I; Enter a server or file name

All

Server or file name: |I0calhost

Location: |

Log on to the server

(®) Use Windows NT Integrated Security

OUsea specific user name and password:

User name: |

Password: |

[1Blank password

["] Allow saving password

Initial catalog:
| Ch08NaiveBayes

Test Connection
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14.
15.
16.

17.

18.

19.

20.

21.

Click OK twice to get back to the Data Mining Query Transformation Editor.
In the Mining structure drop-down list, select the TM mining structure.

In the Mining models box at the bottom of the editor, select the TM_NB mining
model.

Click the Query tab. Click the Build New Query button to use the DMX Query
Builder to build a new prediction query.

In the DMX Query Builder, in the Source drop-down list, select the Data Flow
Input Columns option. In the Field drop-down list, select CustomerKey.

In the DMX Query Builder, in the Source drop-down list, select the TM_NB
mining model option. In the Field drop-down list, select Bike Buyer. In the
Alias text box, write SSASPrediction.

In the DMX Query Builder, in the Source drop-down list, select the Prediction
function option. In the Field drop-down list, select PredictProbability. In the
Alias text box, write SSASPredictProbability. Drag the Bike Buyer column
from the mining model at the top left of the window to the Criteria/Argument
field of the function.

When your screen looks like the following screenshot, click OK:
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Mining Model Input Columns

B AddressLinel

[ AddressLine2

[ Age

[ BikeBuyer

[E BirnthDate

[ CommuteDistance
B CustomerAlternateKey
BB Customerkey

[ DatefirstPurchase
| EmailAddress

[ FnglishFducation
[E EnglishOccupation

= % TM_NB
41 Age
@ Bike Buyer
4] Commute Distance
A Customer Key
4] English Education
4 English Occupation
41 Gender
41 House Owner Flag
21 Marital Status
41 Number Cars Owned
41 Number Children At Hon
41 Region
43 Total Children ™
[T

4 BB FirstName

Select Model...

Source Field Show Gro.. And/.. Criteria/Argument
M Data Flow Input Columns B CustomerKey

BB Data Flow Input Columns B BikeBuyer

M TM_NB  Bike Buyer SSASPrediction

a? Frediction Function % PredictProbability ESSASPrederobabllny [TM_NE].[Bike Buyer]

22. Your query should be like the following. Click OK when you're finished with the
DMX query to close the Data Mining Query Transformation Editor:

SELECT FLATTENED
t.[CustomerKey],
t. [BikeBuyer],
([TM_NB] . [Bike Buyer]) as [SSASPrediction],
(PredictProbability ([TM_NB]. [Bike Buyer])) as
[SSASPredictProbability]
From
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[TM_NB]
PREDICTION JOIN
@InputRowset AS t

ON
[TM_NB]. [Marital Status] = t.[MaritalStatus] AND
[TM_NB]. [Gender] = t.[Gender] AND
[TM_NB]. [Yearly Income] = t.[YearlyIncome] AND
[TM_NB].[Total Children] = t.[TotalChildren] AND
[TM_NB] . [Number Children At Home] = t.[NumberChildrenAtHome] AND
[TM_NB]. [English Education] = t.[EnglishEducation] AND
[TM_NB]. [English Occupation] = t.[EnglishOccupation] AND
[TM_NB] . [House Owner Flag] = t.[HouseOwnerFlag] AND
[TM_NB] . [Number Cars Owned] = t.[NumberCarsOwned] AND
[TM_NB] . [Commute Distance] = t.[CommuteDistance] AND
[TM_NB]. [Region] = t.[Region] AND
[TM_NB].[Age] = t.[Age] AND
[TM_NB] . [Bike Buyer] = t.[BikeBuyer]

23. Add a new sort transformation. Connect it with the blue line from the data
mining query transformation.

24. Sort the data by the CustomerKey column, in ascending order.

25. You are done with this recipe. You will finish the package in the Using the R data
mining model in SSIS recipe, when you will add predictions from the R model.
Then you will be able to compare the quality of the predictions from different
models.

26. If you want to test the data flow you created, you can enable a data viewer on the
last path. Don't forget to disable it when you finish with testing.

Creating an R data mining model

In this recipe, you will create another Naive Bayes mining model, this time using R. This is a
preparation for the next recipe, when you will use R in SSIS.

Getting ready

You can download R from the Comprehensive R Archive Network (CRAN) site at
http://cran.r-project.org. You can get the R engine for Windows, Linux, or macOS.
After installation, you start working in an interactive mode. You can use the R console client
tool to write the code line by line. However, the most widely used free tool for writing and
executing R code is RStudio IDE. It is a free tool, and you can download it from
https://www.rstudio.com/.
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This section assumes you use RStudio for the code examples. In addition, you need to have
a web connection in order to install additional R packages you need for this recipe.

Note that if you are not interested in R, you can completely skip this recipe. The R code
developed here is used in the next recipe as a parameter of the
sys.so_execute_external_script SQL Server system procedure, so you can switch to
the next recipe immediately.

For your convenience, the R code for this recipe is provided in the
Chapter08.R file.

How to do it...

1.

2.

In RStudio, open a new script file (File | New File | R Script). Save the file in the
Chapter08.R file.

Install the RODBC package and load the library to memory. You can use the
following code for this task. Highlight the code in RStudio and press Ctrl + Enter
to execute the code. Note that you need to have a web connection in order to
install a package:

# Install RODBC library
install.packages ("RODBC") ;
# Load RODBC library
library (RODBC) ;

In SQL Server, create a SQL Server login named RUser, with the password
Pas$swOrd. Create a database user in the AdventureWorksDW2014 database for
this user and add it to the db_datareader role. You can execute the following
code in SSMS to create this login and user:

—— Add Ruser

USE master;

GO

CREATE LOGIN RUser WITH PASSWORD=N'Pa$$wlOrd';
GO

USE AdventureworksDW2014;

GO

CREATE USER RUser FOR LOGIN RUser;

GO

ALTER ROLE db_datareader ADD MEMBER RUser;
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GO

4. In the ODBC Data Source Administrator tool, create a new system DSN, name it
AWDW, and connect to the AdventureWorksDW2014 database of your SQL Server
instance. Log in with the RUser login you just created.

5. Back in RStudio, use the following code to connect to your SQL Server:

# Connect to AWDW
# AWDW system DSN created in advance
con <- odbcConnect ("AWDW", uid="RUser", pwd="Pa$s$wlOrd");
Union the data from both tables you created in the first recipe of
this chapter, the dbo.TMTrainingSet and dbo.TMTestSet tables. Use
the following code to send the query to SQL Server and read the
data in an R data frame:
T™™M <- as.data.frame (sgqlQuery(con,
"SELECT CustomerKey, MaritalStatus, Gender,
TotalChildren, NumberChildrenAtHome,
EnglishEducation AS Education,
EnglishOccupation AS Occupation,
HouseOwnerFlag, NumberCarsOwned, CommuteDistance,
Region, TrainTest, BikeBuyer
FROM dbo.TMTrainingSet
UNION
SELECT CustomerKey, MaritalStatus, Gender,
TotalChildren, NumberChildrenAtHome,
EnglishEducation AS Education,
EnglishOccupation AS Occupation,
HouseOwnerFlag, NumberCarsOwned, CommuteDistance,
Region, TrainTest, BikeBuyer
FROM dbo.TMTestSet; "),
stringsAsFactors = TRUE);

6. Close the connection with the following code:

# Close the connection
close (con);

7. The Education and the Occupation columns are ordered. You need to inform R
about the order by creating a factor from each one of them. Use the following
code:

# Education and Occupation are ordered
TM$Education =
factor (TM$SEducation, order=TRUE,
levels=c("Partial High School",
"High School","Partial College",
"Bachelors", "Graduate Degree"));
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TM$Occupation =
factor (TM$Occupation, order=TRUE,
levels=c ("Manual", "Skilled Manual",
"Professional", "Clerical", "Management"));

8. You can check whether you defined the order correctly by quickly plotting the
two ordered variables. The following code shows how to create a plot for
Education:

# A quick plot of Education
plot (TM$Education, main = 'TMS$Education',
xlab="'TM$Education', ylab ='Number of Cases',

col="purple");

9. The following screenshot shows the Education plot:

TM$Education

Partial High School High School Partial College Bachelors Graduate Degree

w
o
%
[&]
k=1
]
o
E
]
z

TMSEducation
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10.

11.

12.

13.

14.

15.

You need to split the data into training and test sets again. Note that you could
also read the data from the two tables into two separate data frames immediately.
However, the sys.sp_execute_external_script system stored procedure in
SQL Server accepts only a single input query. Therefore, this code will be directly
used in the next recipe. Use the following code to do the split:

# Split the data to the training and test set
TMTrain <- TM[TMS$STrainTest==1,];
TMTest <- TM[TMS$TrainTest==2,];

You will use the Naive Bayes algorithm from the e1071 package. Install the
package and load it to memory:

# Naive Bayes

# Package e1071 (Naive Bayes)

install.packages ("el071", dependencies = TRUE);
library (e1071);

Build a Naive Bayes model with the naiveBayes () function. Use columns 2 to
11 as input columns and column 13 as a predictable one. Use the following code:

# Build the Naive Bayes model
TMNB <- naiveBayes (TMTrain[,2:11], TMTrain([,13]);

Make predictions on the test set with the predict () function and store the
predictions in a new data frame:

# Data frame with predictions for all rows
TM_PR <- as.data.frame (predict (
TMNB, TMTest, type = "raw"));

Bind the predictions to the test dataset with the cbind () function and store the
result to the new data frame. View the new data frame and check a few
predictions. You may notice that some predictions are incorrect. Use the
following code:

# Combine original data with predictions
df_TM_PR <- cbind(TMTest[,-(2:12)], TM_PR);

# View the original data with the predictions
View (df_TM_PR) ;

When finished, save the script and exit RStudio.

[383]



SSIS and Advanced Analytics

Using the R data mining model in SSIS

The R code developed in the previous recipe can be used directly in the
sys.sp_execute_external_script system stored procedure. You will test this in SSMS.
Then you will use the procedure in an OLE DB source inside a SSIS data flow.

Getting ready

In order to continue with this recipe, you need to have R Services (In-Database). This is the
installation that integrates R in SQL Server. It includes a database service that runs outside
the SQL Server database engine and provides a communication channel between the
database engine and R runtime. You install it with SQL Server setup. The R engine includes
the open-source R components, and in addition, a set of scalable R packages.

How to do it...

1. First, you need to enable external scripts in SQL Server. In SSMS, execute the
following code:

—-— Allow external scripts
USE master;

EXEC sp_configure 'show advanced options', 1;
RECONFIGURE

EXEC sp_configure 'external scripts enabled', 1;
RECONFIGURE;

GO

For your convenience, the T-SQL code for this and the previous recipe
is provided in the Chapter08. sql file.
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2. Then you need to install the e1071 package. You need to run as administrator
R.exe the R Command Prompt from the C:\Program Files\Microsoft SQL
Server\MSSQL13.MSSQLSERVER\R_SERVICES\bin folder and execute the
following commands:

install.packages ("el071");
qa@);

3. In SSMS, use the following code to create an R Naive Bayes model and make
predictions on a test set. Note that the code that is used as parameters for the
sys.sp_execute_external_script procedure is copied from the previous
recipe:

—-— Use SQL Server data and analyze it in R
USE AdventureWorksDw2014;
EXECUTE sys.sp_execute_external_script
@language = N'R'
,@script = N'
# Education and Occupation are ordered
TM$Education =
factor (TM$Education, order=TRUE,
levels=c("Partial High School",
"High School","Partial College",
"Bachelors", "Graduate Degree"));
TMS$Occupation =
factor (TM$Occupation, order=TRUE,
levels=c ("Manual", "Skilled Manual",
"Professional", "Clerical",
"Management") ) ;

# Split the data to the training and test set

TMTrain <- TM[TMS$TrainTest==1,1];

TMTest <—- TM[TMS$TrainTest==2,];

# Package e1071 (Naive Bayes)

library(el1071);

# Build the Naive Bayes model

TMNB <- naiveBayes (TMTrain[,2:11], TMTrainl[,13]);

# Data frame with predictions for all rows

TM_PR <- as.data.frame (predict (TMNB, TMTest, type = "raw"));

# Combine original data with predictions

df_TM_PR <- cbind(TMTest[,-(2:12)], TM_PR);"'

,@input_data_1 = N'

SELECT CustomerKey, MaritalStatus, Gender,
TotalChildren, NumberChildrenAtHome,
EnglishEducation AS Education,

EnglishOccupation AS Occupation,
HouseOwnerFlag, NumberCarsOwned, CommuteDistance,
Region, TrainTest, BikeBuyer
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10.

11.

FROM dbo.TMTrainingSet
UNION
SELECT CustomerKey, MaritalStatus, Gender,
TotalChildren, NumberChildrenAtHome,
EnglishEducation AS Education,
EnglishOccupation AS Occupation,
HouseOwnerFlag, NumberCarsOwned, CommuteDistance,
Region, TrainTest, BikeBuyer
FROM dbo.TMTestSet; '
,@input_data_1_name = N'TM'
, @output_data_1_name = N'df_TM_PR'
WITH RESULT SETS
(
("CustomerKey" INT NOT NULL,
"BikeBuyer" INT NOT NULL,
"Predicted_0_Probability" FLOAT NOT NULL,
"Predicted_1_Probability" FLOAT NOT NULL)
)i
GO

Check whether the results are the same as you got in RStudio.
Switch back to SSDT. You will continue to develop the DataMining.dtsx

package you created in the fourth recipe of this chapter. Open the data flow
editor.

Create a new OLE DB source. Name it RMode 1. Double-click the RModel data
source.
Use the AdventureWorksDW2014 connection manager.
Select the SQL Command option in the Data access mode drop-down list.
In the SQL Command text, copy and paste the code that executes the
sys.sp_execute_external_script system procedure from SSMS.
Click the Columns row in the left-hand list to check the mapping between the
input and output columns. Leave the default mappings.
Add aDerived Column transformation and connect it with the blue arrow from
the RModel data source.

1. Add anew derived column, with 4-byte signed integer datatype. Name

it Rrediction. Use the following formula for the expression:

Predicted_1_Probability >= 0.50 2 1 : O
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12.

14.

15.
16.

17.

18.

Add another derived column. Name it RPredictProbability. Use the double-
precision float datatype. Use the following formula for the expression:

Predicted_1_Probability < 0.50 ? Predicted_0_Probability :
Predicted_1_Probability

Add anew sort transformation. Connect it with the blue line from the Derived
Column transformation.

Sort the data by the CustomerKey column, in ascending order.

Add aMerge Join transformation. Use the first Sort transformation as the left
input, and the second Sort transformation as the right input. Use the Inner join
as the join type. Select the CustomerKey, BikeBuyer, SSASPrediction, and
SsASPredictProbability columns from the left input, and the RPrediction
and the RPredictProbability columns from the right input. Close the Merge
Join Transformation Editor.

Add aMulticast transformation and connect it with the blue line from the
Merge Join transformation. This transformation will serve just as a placeholder
for enabling a data viewer.

Enable the Data Viewer on the path between the Merge Join and the
Multicast transformations. Your data flow should look like the following
screenshot:
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DataMining.dtsx [Design] + X
8.0 Control Flow [GEmeEiENze (M & Parameters ¥ Event Handlers %= Package Explo... 3} Execution Resu...

Data Flow Task: |&% Data Flow Task

i-) TMTestSet i_) RModel

@ Data Mining Query f\! Derived Column

J'T — ,lT Sort 1
| |
L4
AL
\_i;l
A Multicast

19. Save the package and execute it. Observe the actual value of the BikeBuyer
column, and the predictions from SSAS and R.
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Text mining with term extraction and term
lookup transformations

In this recipe, you will see how text mining works. You will use a text file with some blogs
as a source, extract terms from them, and then look up terms in them.

Getting ready

You need to have the Blogs. txt file available. You can get it with the code from the code
download for this book.

How to do it...

1. In SSDT, add a new package to the Chapter08 SSIS project. Name it
TermExtactionLookup.

2. On the Control Flow tab in the Package Designer, add two data flow tasks.
Name them TermExtraction and TermLookup and connect them with the green
arrow. The term extraction task should be first.

3. Click the Data Flow tab. Select the TermExtraction task. Prepare the data flow
for this task.

4. Add a flat file source. Name it ImportBlogs. Set the properties for this source:

¢ Create a new connection manager called BlogsTxt, whose source file
iS C:\858I52016Cookbook\Blogs.txt. Select the column names that
are in the first data row checkbox.

e Click Columns. Check whether you see the data in tabular format with
three columns and five rows. The columns delimiter should be a
semicolon. The row delimiter should be <CR><LF>.

e Click the Advanced option. Set the OutputColumnWidth properties to
2 for the blogid column, 70 for the blogname column and 3500 for
the blogbody column. Click OK.
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5.

10.

11.

Click the Columns tab of the Flat File Source Editor. Click OK twice to close the
Flat File Source Editor.
Add the Multicast transformation. Name it MulticastBlogs. Connect it with
the source transformation with the gray arrow. You will save the imported blogs
into a SQL Server table, which will feed the term extraction transformation.
Add an OLE DB destination. Name it B1ogs. Connect it with the Multicast
transformation with the blue arrow. Create a new OLE DB connection manager to
the AdventureWorksDW2014 database, and then create a new table named
Blogs in the AdventureWorksDwW2014 database.
Click the Mappings tab to map the input and the destination columns (the
mappings between columns should happen automatically because the input and
the destination columns have the same names). Click OK.
Add a Term Extraction transformation. Connect it with the second blue arrow
from the Multicast transformation. Configure it:

e Specify the blogbody column for the input column.

¢ Keep the default names for the output columns (Term and Score).

¢ Configure the error output to ignore failures.

¢ Check what you can configure on other tabs (exclusion table and
advanced options). Click OK.

Add an OLE DB destination. Name it Terms. Connect it with the Term
Extraction transformation. Use the connection manager to your local
AdventureWorksDW2014 database. Create a new table, Terms, in the
AdventureWorksDW2014 database.

Click the Mappings tab to map the input and the destination columns. Click OK.
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12. Make sure your TermExtraction data flow looks as follows:

TermExtractionLookup.dtsx [Design]* + X

8.0 Control Flow [GEmeElERze /M & Parameters T Event Handlers = Package Explo...

Data Flow Task: |i*i TermExtraction

= Flat File Source
X
A MulticastBlogs — J\EI Term Extraction

i(- Blogs i@ Terms

13. Configure the term lookup data flow.

14. Add a new OLE DB source. Name it B1og. Use the dbo.Blogs table created in
the previous data flow from the AdventureWorksDwW2014 database.

15. Add a Term Lookup transformation and connect it with the blue arrow from the

source. Configure it:
e Use the dbo. Terms table as the reference table.

e Click the Term Lookup tab. Connect the blogbody input column with
the Term reference column.

e Make blogid and blognamePass-Through Columns.
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16. Your term lookup configuration should look like the following screenshot:

2 Term Lookup Transformation Editor \;‘E-

Configure the properties used to look up values in a reference table and learn the frequency that terms appear in
a dataset.

Reference Table | Term Lookup | Advanced

Available Input Columns Available Reference Columns

[=] Name
] Name
blogid Term
blogname P Score
blogbody /
Pass-Through Column Output Column Alias
. blogid . blogid
blogname blogname

17. Add an OLE DB destination. Name it TermsInBlogs. Connect it with the Term
Extraction transformation. Use the connection manager to your local
AdventureWorksDW2014 database. Create a new table named TermsInBlogs in
the AdventureWorksDW2014 database.

18. Click the Mappings tab to map the input and the destination columns. Click OK.

19. In solution explorer, right-click the TermExt ract ionLookup package and
execute it. Follow the execution. After the package is executed, stop the
debugging. If you have to repeat the execution of the package, you might have to
delete the tables created in the package and recreate them.

20. Check the output of the package by querying the tables created in the package:

USE AdventureWorksDW2014 GO SELECT * FROM dbo.Blogs;
SELECT * FROM dbo.Terms;

SELECT * FROM dbo.TermsInBlogs;

GO
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21. You can use the following code to clean up the AdventureWorksDW2014
database:

USE AdventureWorksDW2014;
dbo.
dbo.
dbo.
dbo.
dbo.

DROP
DROP
DROP
DROP
DROP
DROP

USE master;

TABLE
TABLE
TABLE
TABLE
TABLE

IF
IF
IF
IF
IF

EXISTS
EXISTS
EXISTS
EXISTS
EXISTS

USER RUser;

DROP LOGIN RUser;

GO

Blogs;

Terms;
TermsInBlogs;
TMTrainingSet;
TMTestSet;

[393]



On-Premises and Azure Big
Data Integration

This chapter will cover the following recipes:

e Azure Blob storage data management

e Installing a Hortonworks cluster

¢ Copying data to an on-premises cluster

¢ Using Hive — creating a database

¢ Transforming the data with Hive

e Transferring data between Hadoop and Azure
¢ Leveraging a HDInsight big data cluster

e Managing data with Pig Latin

e Importing Azure Blob storage data

Introduction

Data warehouse architects are facing the need to integrate many types of data. Cloud data
integration can be a real challenge for on-premises data warehouses for the following
reasons:

¢ The data sources are obviously not stored on-premises and the data stores differ a
lot from what ETL tools such as SSIS are usually made for. As we saw earlier, the
out-of-the-box SSIS toolbox has sources, destinations, and transformation tools
that deal with on-premises data only.
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e The data transformation toolset is quite different to the cloud one. In the cloud,
we don't necessarily use SSIS to transform data. There are specific data
transformation languages such as Hive and Pig that are used by the cloud
developers. The reason for this is that the volume of data may be huge and these
languages are running on clusters. as opposed to SSIS, which is running on a
single machine.

While there are many cloud-based solutions on the market, the recipes in this chapter will
talk about the Microsoft Azure ecosystem.

Azure Blob storage data management

This recipe will cover the following topics:

¢ Creating a Blob storage in Azure

e Using SSIS to connect to a Blob storage in Azure

e Using SSIS to upload and download files

e Using SSIS to loop through the file using a for each loop task

Getting ready

This recipe assumes that you have a Microsoft Azure account. You can always create a trial
account by registering at https://azure.microsoft.com.

How to do it...

1. In the Azure portal, create a new storage account and name it ssiscookbook.
2. Add a new package in the ETL. Staging project and call it
AggregatedSalesFromCloudDWw.

3. Right-click in the Connection Manager pane and select New file connection
from the contextual menu that appears.

4. The Add SSIS Connection Manager window appears. Select Azure Srorage and
click on the Add... button.
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5. Fill the Storage account name textbox, as shown the following screenshot:

¥ Add 5515 Connection Manager O >

Select the type of connection manager to add to the package.

Azure Storage Connection Manager Editor >

(®) Use Azure account () Use local developer account

Storage accourt name:

|ssjscnukbnuk |

Accourt key:

Use HTTPS

Azure Storage Connection Manager Editor 3%
(®) Microsoft Azure Default

Storage endpoints domain: o Test connection succeeded!
|cure.winduws.net

Test Connection OK ﬁ

Add... Cancel
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6. Rename the connection manager cmgr_AzureStorage_ssiscookbook.

7. Right-click on the newly created connection manager and select Convert to
Project Connection, as shown in the following screenshot:

Edit...

Convert to Project Connection
Parameterize...

Work Offline

Mew OLE DB Connecticn...

Mew Flat File Connecticn...

Mew ADO.MET Connection...

Mew Analysis Services Connection...
Mew File Connection...

Mew Connection...

X Cut Crl+ X
! Copy Ctrl+C
2 Delete Del
Rename

A Properties Alt+Enter

8. Parameterize the AccountKey, as shown in the following screenshot:
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Parameterize - crngr_AsureStorage_ssiscookbook

the parameter will be created on the property.

Property: | AccountKey

O Do not use parameter
(®) Use existing parameter

SProject:Cmgr_AsureStorage_ssiscookbook_AccountKey

O Create new parameter
Mame:

Description:

Value:

Scope:

Crngr_AsureStorage_ssiscockbook_Accountkey]

Help

oK

Cancel

pod

Specify the property to parameterize and the pararneter to use. An expression referencing
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9. Copy and paste the Azure Blob storage key in the
Cmgr_AzureStorage_ssiscookbook_AccountKey parameter.

10. From the SSIS toolbox-Azure section, drag and drop an Azure Blob upload task
to the control flow. Set its properties as shown here:
e Rename the task abut_test

¢ Assign the Connection property to the
cmgr_AzureStorage_ssiscookbook connection manager we created
earlier.

e Create a folder on your C drive and name it test.

e Copy any file; in our case, we used a file called
ExtendedProperties.sql.

e Set the BlobContainer property to test.

e Set the optional property BlobDirectory to uploadfiletest/.
e Set the LocalDirectory to C: \test.

¢ Leave the other properties as they are.

See also shown in the following screenshot:
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C;) abtut_test

<8 Azure Blob Upload Task Editor [
C;B Upload files te Azure Blob Sterage. File with the same name will be overwritten. Only block blob is supported.
General v 1 Basic
Expressions MName abtut_test
Deswniplivn Asure Blub Upluad Task
v 2 Connection
AzureStorageConnection cmgr_AsureStorage_ssiscookbook
v 3 Destination
BlobContainer test
BlobDirectory uploadfiletest/
v 4 Source
LocalDirectory Chtest
v 5 Source Filter
FileMame i
TimeRangeFrom 1/1/1900 12:00:00 AM -04:00
TimeRangeTo 12/31/2200 12:00:00 AM -04:00
Name
Specifies the name of the task.
Cancel Help

11. Now, right-click on the package to execute it.
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12. After the execution has completed, go to your Azure storage account and you
should see the file uploaded there, as shown in the following screenshot:

ssiscookbook > uploadfiletest

(book

Upen in Explorer + Container f_p Upload f_) Refresh [ Delete folder

Essentials v Location:

NAME

.

B cxtendedProperties.sql
and solve problems

That's it. We have successfully uploaded a file to a Blob storage with SSIS. We just did a
Hello world test. The next recipes with Azure will fill out this storage account with more
useful files.

Installing a Hortonworks cluster

In the previous recipe, we created and managed files using an Azure Blob storage. This
recipe will do similar actions but this time using an on-premises Hadoop cluster.

Getting ready

This recipe assumes that you can download and install a virtual machine on your PC.

How to do it...

1. You will need to download and install a Hortonworks sandbox for this recipe. Go
to https://hortonworks.com/downloads/ to download a Docker version of the
sandbox. You can choose the sandbox you want, as shown in the following
screenshot:
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SANDROX DATAFLOW DATA PLATFORM TECH PREVIEW

Hortonworks Sandbox

Hortonworks Sandbox on a VM

HDP® 2.6 on Hortonworks Sandbox

Tutorials | Release Notes | Importon Virtual Box | MD5: 9¢b91797dc2a53bf3799007c5¢c80770e | DOWNLOAD FOR VIRTUALBOX |
Tutorials | Release Notes | Importon VMware | MDS5: 50aab8be7ef25418d475000045abe571 | DOWNLOAD FOR VMWARE |
Tutorlals | Release Notes | ImportonDocker | MDS:f1663bbff04721c3b1232a39fef676e3 | DOWNLOAD FOR DOCKER |

2. Download the VM you want; in our case, we used the last one, DOWNLOAD
FOR DOCKER. Once done, follow the instructions to configure it and make sure
you have added the following entry to the
$systemroot%\system32\drivers\etc\hosts file:

127.0.0.1 sandbox.hortonworks.com

This is shown in the following screenshot:

t Additionally, comments (such as these) may be inserted on individual
t lines or following the machine name denoted by a '#' symbol.

=
t For example:

i3
i 162.54.94.97 rhino.acme.com # source server
H 38.25.63.10 X.acme.com # x client host

it localhost name resolution is handled within DNS itself.
H 127.0.0.1 localhost
i HEN localhost
127.0.0.1 sandbox.hortonworks.com
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3. Open your browser and navigate to
http://sandbox.hortonworks.com:8888. Your browser screen should look
like the following screenshot:

R L GET HELP
HORTONWORKS'

SAND HDP2.6

NEW TO HDP ADVANCED HDP
Explore the Hortonwerks Data Platferm (HDP) Expand your Hortonworks Data Platform (HDP) experience
Walk through a typical use case with the tutorial Access components in Sandbox

LAUNCH DASHBOARD QLICK L

4. Click on NEW TO HDP. The Ambari screen will appear. Now, click the more
icon, as shown in the following screenshot, and select Files View:

L= | 3 Hortonwarks Sandboxwith [ Amban - sandbox X 4
&« > O « hartorworks.com
PN Ambari  Sandbo Dashboard arvices Hosts Alerts Adrr HH
. o " YARMN Queue Manager
HO etrics  Heatmaps onfig History
B HOFs Files \iew
& YARN i i
Metric Actions = Last 1 hour ~ Hive View
& MapReduce? Hive View 2.0
Q Tez HDFS Disk Usage DataNodes Live HDFS Links Memory Usage & Pig view
@ Hive HameNode Na Data Available Storm View
B HBase 1% 1 f" Secondary NameNode Tez View
1 DataNodes Workflow Manager
Q Pig
More.., =
8 Sgoop
9 _Qopg
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5. The following screen appears. Click on New Folder and type SSISCookBook as
shown in the following screenshot. Click on the +Add button to add the folder:

ﬂIEHomeoxwith 0 Ambari - Sandbox X B

> O sndbor hartanwaorks.com ¢ ain/view/FILES/auto,_f tance Tr = {1

p Ambari  Sandbox {iEES SR

[ Add new folder

S518CookBook

x Cancel + Add

That's it! We're now ready to interact with our local cluster using SSIS.

Copying data to an on-premises cluster

In this recipe, we'll add a package that will copy local data to the local cluster.

Getting ready

This recipe assumes that you have access to an on-premises cluster and have created a
folder to hold the files in it from the previous recipe.

How to do it...

1. In the solution explorer, open (expand) the ETL.DW project and right-click on it to
add a new package. Name it FactOrdersToHDPCuster.dtsx.
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2. Go to the Parameters tab and add a new parameter:
e Name: LoadExecutionId

Data type: Int64
Value: Leave the default value 0

Sensitive: Leave the default value False

Required: True

=

. In the data flow task, drag and drop an OLE DB source. Name it
ole_src_DW_vwFactOrders.

Double-click on it to open the OLE DB source editor.
Set the OLE DB connection manager to cmgr_DW.
For data access mode, use the SQL command.

® N9

Set the SQL command text to the following:

Add a data flow task on the control flow and name it dft_FactOrders.

SELECT OrderDate, FirstName, LastName, CompanyName,
Category, ProductName, ProvenanceCode, ProvenanceDescription,
EnglishDescription, OrderQy, UnitPrice, Discount, TaxAmount,

Freight, SalesOrderNumber, PurchareOrderNumber
FROM DW.vwFactOrders

9. Click on OK to close the OLE DB Source Editor.
10. Drag and drop a Derived Column transform from the SSIS toolbox.

11. Name it der_LoadExecutionId and tie it tothe ole src DW_vwFactOrders.

12. Open it and assign the following properties:
¢ Derived Column Name: LoadExecutionId

¢ Derived Colum: Leave the default (add as new column)
° EXpresﬁon:@[$Package::LoadExecutionId]

13. Click on OK to close the derived column editor.

14. Right-click on the Connection Manager pane and select New Connection... from
the contextual menu that appears. The ADD SSIS Connection Manager window

opens.
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15. Select Hadoop from the Type column as shown in the following screenshot and
click on Add...:

¥ Add SSIS Connection Manager O X

Select the type of connection manager to add to the package.

Connection manager type:

Type Description File Ma.. File Ver.. Contac... A
ADO Connecticn manager for ADO coennections CA\Pre... 2017.14... Micros..,
ADO.MNET Connection manager for ADO.NET connections  C:\Pro... 2017.14... Micros...
AzureDatalake  Connection manager for Azure Data Lake Micres... 13.1.00  Micros...

AzureHDInsight ~ Connection manager for Azure HDInsight clust.. Micros.. 13.1.00  Micros...
AzureResource... Connection manager for Azure Resource Mana... Micros.. 13.1.00  Micros...

AzureStorage Connection manager for Azure Storage account  Micros..  13.1.0.0  Micros...
AzureSubscripti... Connection manager for Azure subscription Micros... 13.1.0.0  Micros...
CACHE Connection manager for cache C\Pro.. 2017.14.. Micros...
DQs Connection manager for DQS server Micros..  13.0.0.0
EXCEL Connection manager for Excel files C\Pro... 2017.14... Micros...
FILE Connection manager for files CA\Pre... 2017.14.. Micros...
FLATFILE Connection manager for flat files C\Pro... 2017.14... Micros...
FTP Connection manager for FTP connections CA\Pro... 2017.14.. Micros...
Connection manager for Hadoop Micros... 13.0.0.0  Micros...
HTTP Connection manager for HTTP connections CA\Pro.. 2017.14.. Micros...
MSMQ Connection manager for the Message Queuet.. Micres.. 13.0.0.0  Micros...

MSOLAP100 Connection manager for Analysis Services con...  CA\Pro... 2017.14... Micros...
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16. The Hadoop connection manager editor opens. Set the properties as shown in the

following screenshot. Make sure the connection works and click on OK to close
the window.

w®Ha
w [ Enable WebHDFS Connection
WebHCat
WebHDFS Host: Isancl:uox.hnrtonwmks.com |
w WebHDFS Port:  [50070 |
WebHDFS
Authentication: Basic v
WebHDFS User:  |root Hadoop Connection Manager Editor X
[] HTTPS
0 Test connection succeeded!
Test Connection 0K Cancel
T Add... I Cancel | T
[ 5 4
- C s s b 4, l1

17. Drag and drop a HDEFS File Destination from the SSIS toolbox onto the data flow
task. Tie it to the der_LoadExecutionId derived column. Name it
hdfs_dst_FactOrders. Double-click on OK and set the properties as follows:

¢ In the Hadoop Connection Manager select cmgr_Hadoop_Sandbox
e Set the File path to /SSISCookBook/Import/FactOrders.txt

e Select mappings from the left-hand pane to set the mapping between
the source and destination columns
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18. Click on OK to close the HDFS File Destination Editor.

19. Now, as usual, make sure that the transforms are the same size and aligned
properly. Your data flow task should look like the following screenshot:

Project.params [Design] FactOrdersToHDPCuster.dtsx [Design] + X

i= Control Flow EEEBEIENELGIN < Paramet... B Event Handl... = Package Explo...

Data Flow Task: |0'0 dft_FactOrders

e& ole_src_ DW_vwFactOrders

f:\‘ der_LoadExecutionld

HDFS hdfs_dst_FactOrders
—

Connection Manag
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20. Now we can run the package. Once done, we can see that a file has been created
in the cluster in the /SSISCookBook/Import/ folder, as shown in the following
screenshot. Go to Ambari | Files View and browse to the
SsISCookBook/Import folder. You can open the file as shown in the following
screenshot:

File Preview [x]

IS51SCookBook FactOrders. tx]

orderDate | Firsthane | Lastiame |CompanyNane | Categary | Productiame | Pr ade | Pr iptien|EnglishDeseription|
ordergy|unitpPrice| piscount | TaxAmount | Freight | Salesordernumber | Purchareordernumber | Loadexecutionld

2004-06-01 00:00:00,0000000|Catherine|Abel |Professional Sales and Service|Accessories|Sport-180 Helmet, Red|@|Order pl
aced by sales person|Universal fit, well-vented, lightweight , snap-on wvisor.|3|28.994|6.8000)3182.8264|994.6333]|50717
82|P019372114749 |8

2094-86-91 90:00:00,0000008|Catherine|Abel |Professional Sales and Service|Components|HL Bottom Bracket|e|order placed

by sales person|Aluminum alloy cups and a hollow axle.|4|72.894]0.0000|3182.8264]994.6333|S071782 | PO19372114749 |@
2094-26-91 92:90:99.2000002|Catherine|Abel |Professional Sales and Service|Components|LL Bottom Bracket|@|order placed
by sales person|Chromoly steel.|1]32.394|0.0000]3182.8264]|954.6333|5071782|P019372114745 |8

2004-06-01 0A:00:HA.AARARAA | Catherine |Abel |Professional Sales and Service|Bikes|Touring-3008 Blue, 44|8|Order placed b
y sales person|all-occasion value bike with our basic comfort and safety features. Offers wider, more stable tires for
a ride around town or weekend trip.|1]445.41|0.0000|3182,8264]994.6333|5071782| PO1937 2114749 | @

2904-96-91 09:99:09.0000002|Catherine|Abel |Professional Sales and Service|Bikes|Touring-3e@@ Blue, 5@|@|Order placed b
y sales person|All-cccasion value bike with our basic comfort and safety features. Offers wider, more stable tires for
a ride around town or weekend trip.|2|445.41|0.0068|3182.8264|994.6333|5071782|P019372114748 8

2004-86-01 80:00: 90, 3000008 | Catherine | Abel | Professional Sales and Service|Bikes|Touring-2e08 Blue, S8|e|oOrder placed b
y sales person|The plush custom saddle keeps you riding all day, and there's plenty of space te add panniers and bike
bags to the newly-redesigned carrier. This bike has stability when fully-loaded.|4]728.91|0.0e0e|3182.8264|994,6333|

® Cancel

That's it! We have successfully transferred data from SQL Server to our Hortonworks
sandbox cluster on HDEFS, a totally different OS and filesystem than Windows. We'll
continue working with the file in the following recipes.

Using Hive — creating a database

Hive is one of the languages used in Hadoop to interact with large volumes of data. It is
very easy to learn since it uses SQL commands. This recipe will show you how we can use
Hive to transform data from our source. Although we have only 542 lines of data in our file,
we can still use it to learn Hadoop services calls.

In this recipe, we're going to create a database in Hive.
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Getting ready

This recipe assumes that you have access to a Hortonworks sandbox on-premises or in
Azure. It is also assumed that you have executed the previous recipe.

How to do it...

1. Open Ambari and navigate to http://Sandbox.Hortonworks.com:8080. Use
raj_ops for both the username and password to log in.

2. Click on the more icon (nine-squares button near raj_ops) in the toolbar and
select Hive View 2.0, as shown in the following screenshot:

& raj_ ops v

YARN Queue Manager
Files View
Hive View
N Pig View
Storm View
Tez View

Workflow Manager

[410]



On-Premises and Azure Big Data Integration

3. Type create database SSISCookBook in Worksheetl and click on Execute, as
shown in the following screenshot:

4 QUERY 4 JOBS B8 TABLES % SAVED QUERI
Worksheet1 * +
DATABASE

x & default

Select or search

database/schema

1 create database S5ISCookBook

E) Save As Insert UDF ~ S Visual Explain
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4. Refresh your browser and click on Browse, as shown in the following screenshot.
The database has been created.

£ default i Browse ~

£ foodmart
£ default
£ ssiscookbook

£ xademo

There's more...

The first step is done; we have created the database. We'll interact with the data in the
following recipe.

Transforming the data with Hive

The data is now in the cluster in HDFS. We'll now transform it using a SQL script. The
program we're using is Hive. This program interacts with the data using SQL statements.

With most Hadoop programs (Hive, Pig, Sparks, and so on), source is read-only. It means
that we cannot modify the data in the file that we transferred in the previous recipe. Some
languages such as HBase allow us to modify the source data though. But for our purpose,
we'll use Hive, a well-known program in the Hadoop ecosystem.

Getting ready

This recipe assumes that you have access to a Hortonworks cluster and that you have
transferred data to it following the previous recipe.

How to do it...

1. If not already done, open the package created in the previous recipe,
FactOrdersToHDPCuster.dtsx.
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2. Add a Hadoop Hive task and rename it hht_HDPDWHiveTable.

3. Double-click on it to open the Hadoop Hive Task Editor, as shown in the
following screenshot:

ﬁ dft_ractUrders

I“M' hht_HNPRWHiveTahle
d

!

&% Hadoop Hive Task Editor

™ Submit a Hive job to Hadoop cluster

1ve
{ I |

General

bxpressions

Description

HadoopConnection

hht_HDPDWHiveTable

SourceType | Directlnput
InlineScript USE 551SCookBook;
TimeoutinMinutes

DROP TABLE SalesExtracts:

CREATE EXTERMAL TABLE SalesExtracts(
OrderDate timestamp,
FirstMamc string,

LastMarmie sling,
‘CompanyhName string ,
Category string,
ProductMame string ,
ProvenanceCode smallint ,
ProvenanceDescription string .
EnglishDescription string .,
Cirder(hy int,

UnitPrice decimal(12,1),
Discount decimal({12,4),

Name
Specifies the name of the task.

TarAmuounl decimal{12,4),
Freight decimal(12,4),
SalesOrderMumber string ,
PurchaseOrderMumber string,

|:!

LoadExecutionld int

ROW FORMAT DELIMITED FIELDS TERMINATED BY '
STORFD AS TEXTFIF
LOCATION '/85I5CockBook/Import”

tblpropertics(“skip.hcaderlinc.count™="1");

CREATE TABLE IF NOT EXISTS HDPD'WHiveTable

(
company string,
cateqory  string,
gtyordered  int,
unitprice decimal(12 4),
discount decimal(2,2),
tax decimal(12,4),
freight decimal{12 4),
ordernumber  string,
po
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Update the following parameters:
HadoopConnection: cmgr_Hadoop_Sandbox
SourceType: Direct Input

InlineScript: Use the following script:

USE SSISCookBook;
DROP TABLE SalesExtracts;

CREATE EXTERNAL TABLE SalesExtracts(
OrderDate timestamp,

FirstName string ,

LastName string ,

CompanyName string ,

Category string ,

ProductName string ,

ProvenanceCode smallint ,
ProvenanceDescription string ,
EnglishDescription string ,

OrderQy int,

UnitPrice decimal (12,4),

Discount decimal (12,4),

TaxAmount decimal (12,4),

Freight decimal (12,4),
SalesOrderNumber string ,
PurchaseOrderNumber string,
LoadExecutionId int

)

ROW FORMAT DELIMITED FIELDS TERMINATED BY '|'
STORED AS TEXTFILE

LOCATION '/SSISCookBook/Import/"
tblproperties ("skip.header.line.count"="1");

CREATE TABLE IF NOT EXISTS HDPDWHiveTable
(

company string,
category string,
gtyordered int,

unitprice decimal (12, 4),
discount decimal (3,2),
tax decimal (12,4),
freight decimal (12, 4),
ordernumber string,

po string

[414]



On-Premises and Azure Big Data Integration

)
ROW FORMAT DELIMITED FIELDS TERMINATED BY ', ' LINES TERMINATED

BY '10' STORED AS TEXTFILE
LOCATION '/SSISCookBook/Export/"';

INSERT OVERWRITE TABLE HDPDWHiveTable

SELECT CompanyName, Category , SUM (OrderQy) AS OrderQy,

AVG (UnitPrice) AS UnitPrice, SUM(Discount) AS Discount,

SUM (TaxAmount) AS TaxAmount, SUM(Freight) AS Freight,
SalesOrderNumber, PurchaseOrderNumber

FROM SalesExtracts

GROUP BY CompanyName, Category, SalesOrderNumber,

PurchaseOrderNumber;

The preceding script does the following:

¢ Switches context to the SSISCookBook database we created in a preceding recipe.

e Creates an external table, that is, a table stored outside Hive. These tables have
the characteristic that, whether we drop the table in Hive, the data file will not be
dropped. Regular (internal) tables will drop the files underneath when dropped.

¢ The external table created has the same structure as the data we copied over in a
preceding recipe. The command skip.header.line.count skips one line, the
header line of the file.

e Then, another external table is created but this time in another folder: Export. It
will create a file called 000000_0. The trailing 0 is the reducer number that
created the file. If we had a large volume of data and were using a real cluster
that would create the result in parallel we would have many files (000000_1,
000000_2, and so on). You will notice that a comma is now used as the column
delimiter.

e Lastly, we insert into the table previously created. The overwrite clause will
overwrite the table content as opposed to appending it, like a regular INSERT
command would have done.

There's more...

The recipe, as simplistic as it is, was a quick introduction to Hive in Hadoop. This language
mainly transforms the data by creating structures on top of others. In a further recipe later
in this chapter, we'll use another program to transform the data: Pig Latin. But now, we'll
leave the on-premises big data world to go into Azure.
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Transferring data between Hadoop and
Azure

Now that we have some data created by Hadoop Hive on-premises, we're going to transfer
this data to a cloud storage on Azure. Then, we'll do several transformations to it using
Hadoop Pig Latin. Once done, we'll transfer the data to an on-premises table in the staging
schema of our AdventureWorksLTDW2016 database.

In this recipe, we're going to copy the data processed by the local Hortonworks cluster to an
Azure Blob storage. Once the data is copied over, we can transform it using Azure compute
resources, as we'll see in the following recipes.

Getting ready

This recipe assumes that you have created a storage space in Azure as described in the
previous recipe.

How to do it...

1. Open the ETL.Staging SSIS project and add a new package to it. Rename it
StgAggregateSalesFromCloud.dtsx.

2. Add a Hadoop connection manager called cmgr_Hadoop_Sandbox like we did in
the previous recipe.

3. Add another connection manager, which will connect to the Azure storage like
the cmgr_AsureStorage_ssiscookbook we did in a previous recipe in this
chapter.

4. Add a Foreach Loop container to the control flow and rename it
felc_HDP_Export.
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5. Double-click on it to open the Foreach Loop editor. Set the Collection properties,
as shown in the following screenshot:

H3 Foreach Loop Editor O X
2} The Foreach Loop container allows execution iteration over an enumeration.
General v Foreach Loop Editor
Enumerator Foreach HDFS File Enumerator
Variable Mappings > Expressions
Expressions L
Enumerator

Specifies the enumerator type.

Enumerator configuration
Hadoop Connection Manager:
cmgr_Hadeop_Sandbox ~

Directory Path:
|/5515CookBook/Export |

File Name Filter:
Retrieve file name

® Fully qualified (O Name only

[ Traverse subfolders v
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6. Click on the Variable Mappings, create a new variable at the package level, and
name it HDPFileNamePath, as shown in the following screenshot:

General . .

. Select variables to map to the collection value.
Collection
Variable Mappings Variable Indlex
Expressions - User:HDPFileNamePath 0

7. Click OK to close the Foreach Loop editor.

8. Go to the Variables pane and set the value of the HDPFileNamePath to
/SSISCookBook/Export/000000_0.

9. From the SSIS toolbox, drag and drop a HDFS file source into the
felc_HDP_Export Foreach Loop container. Rename it
hfs_src_SSISCookBook_Export.

10. Click anywhere in the data flow task background and go to the Properties pane
(or press F4 to display it). Scroll down to Expressions and click on the ellipsis (...)
button.

11. From the drop-down list, click on the ellipsis button to the right of the
hfs_src_SSISCookBook_Export.FilePath expression. Fill the Expression
Builder, as shown in the following screenshot. Click on OK to close the
Expression Builder:
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Expression Builder O x
Specify the expression for the property: [hfs_src_SS515Cook Book _Export] [FilePath].
o TR || Ca Matenaticl ursons
& 3 String Functions
@ [ Date/Time Functions
@ (3 NULL Functions
@ 3 Type Casts
# 4 Operators
| Description:
Expression:
@[User::HDPFileNamePath]
Evaluated value:
S B Cance

12. Close and reopen the package to force the expression to be considered.
13. Double-click on it to open the HDF File Source editor and assign the following:
¢ Hadoop Connection Manager: Select the cmgr_Hadoop_Sandbox
from the drop-down list.
o File Path: It should be /SSISCookBook/Export/000000_0. This is the
value of the variable expression we set earlier.
¢ File format: Leave the default, Text.

¢ Column delimiter character: Use the vertical bar ().

14. Click on the Columns tab and set the columns at the left of the editor and rename
them, as shown in the following screenshot. Once done, click on OK to close the
HDFS File Source Editor:
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=% HDFS File Source Editor 0O bed

Configure the properties used to read data from the HDFS file.

Connection Manager

Columns

Error Qutput

Prop_6

Pop 7 ¥

< >
External Column Qutput Column
Prop_0 company
Prop_1 category
Prop_2 qtyordered
Prop_3 unitprice
Prop_4 discount
Prop_5 tax
Prop_6 freight
Prop_7 ordernumber
Prop_28 po

15. Add a Derived Column to the data flow task and link it to
hfs_src_SSISCookBook_Export.FilePath. Rename it
der_LoadExecutionId. Open the Derived Column Editor and add a column
called LoadExecutionId. Set the value to the Package::LoadExecutionld
package parameter.

16. Add an Azure Blob Destination to the data flow task and rename it
abd_dst_ssiscookbook_import_FactOrdersAggregated. Link it to the
der LoadExecutionId transform.
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17. Double-click on it to open the Azure Blob Destination Editor. Set its properties
as shown in the following screenshot:

< Azure Blob Destination Editor O X

Configure the properties used to insert data into Azure Storage blob. If the blob exists, its content will be overwritten. Only block blob is
supported.

Connection Manager

Mappings Specify an Azure storage connection manager, blob container name, blob name and blob file

format. Click New to create a connection manager.

Azure storage connection mannager:

Location

Blob container name:

ssiscookboak

Blob name:

Import/FactOrdersAggregated.txt

Farmat

Blob file farmat:
Text

Column delimiter character:

Column names in the first data row

Compressicn

18. Click on the column mapping and verify that our input columns are mapped.
19. The final data flow task should look like the following screenshot:
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StgAggregatedSale...udDW.dtsx [Design] ® X

gq: Control Flow ﬁ_ﬁ BEICNR LI @ Parameters %] EventHang

Data Flow Task: |i"‘i dft_Transfert_HDP_Hive_Azure_Blob

HDFS hfs_src_S515CookBook_Export
=

”:,,: der_LoadExecutionld

C;B abd_dst_ssiscookhook_Impert_FactOrdersAgagregated

20. Execute the data flow task. Once completed, go to the Azure portal
(portal.azure.com), go into your HDInsight cluster | Storage accounts | Blob
service, and click on Import Blob. You should have a screen similar to the
following screenshot:

Import

* Upload C) Refresh [ Delete folder

Location:

NAME MODIFIED BLOB TYPE

mu

B FactOrdersAggregated.txt 5/25/2017 7:10:16 AM Block blob 7.46 KiB

21. Right-click on the FactOrdersAggergated. txt file and select Download. The
content of the file will open in your browser.
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That's it! We've transferred the local HDP cluster data to another one. In the following
recipe, we'll do something with the transferred data.

Leveraging a HDInsight big data cluster

So far, we've managed Blobs data using SSIS. In this case, the data was at rest and SSIS was
used to manipulate it. SSIS was the orchestration service in Azure parlance. As stated in the
introduction, SSIS can only be used on- premises and, so far, on a single machine.

The goal of this recipe is to use Azure HDInsight computation services. These services allow
us to use (rent) powerful resources as a cluster of machines. These machines can run Linux
or Windows according to user choice, but be aware that Windows will be deprecated for the
newest version of HDInsight. Such clusters or machines, as fast and powerful as they can
be, are very expensive to use. In fact, this is quite normal; we're talking about a potentially
large amount of hardware here.

For this reason, unless we want to have these computing resource running continuously,
SSIS has a way to create and drop a cluster on demand. The following recipe will show you
how to do it.

Getting ready

You will need to have access to an Azure subscription to do this recipe.

How to do it...

1. If not open, open the package we're using from the previous recipe:
ETL_Staging.StgAggregatedSales.dtsx.

2. Right-click on the Connection Manager pane, add New Connection..., and select
AzureResourceManager. Fill out the properties following the instructions
provided at the following link:

https://docs.microsoft.com/en-us/azure/azure-resource—-manager/resource

—group-create-service-principal-portal.
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3. Your connection manager should look like the one in the following screenshot:

Azure Resource Manager Connection Manager Editor 2%
Authentication:

Service Principal

Application [D:
| 753a0b6a-de 54-4 36-84f4-062cd4e 58305 |

Application Key:

Tenart 1D:
|ae2153e2-576e-4b04-a024-5 A 70262 2db |

Environmenrt :
Microsoft Azure Default e

Test Connection Cancel

4. Drag and drop an Azure Create Cluster task from the SSIS toolbox on the control
flow and attach it to the felc_HDP_Export Foreach Loop container. Rename the
task acc_ssiscookbook for Azure Create Cluster as ssiscookbook.
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5. Double-click on it to open the Azure HDInsight Create Cluster Editor. Fill the
properties as shown in the following screenshot. For the Subsciptionld, use your
Azure subscription ID. The location depends on where you created your storage
account. To avoid extra fees, you should have your cluster created in the same
region as the one you used for your storage account:

#¥ Azure HDInsight Create Cluster Task Editor O >

w Create an Azure HDInsight cluster

Expressions acc_ssiscookbook

Description Azure HDInsight Create Cluster Task
AzureRescurceManagerConnection cmgr_AzureResourceManager
AzureStorageConnection cmgr_AsureStorage_ssiscookbook
Subscrptionld e
ResourceGroup ssiscookbook
Location [
ClusterMame ssiscookbook
ClusterSize 1
BloebContainer ssiscookbook
UserName admin
Password LTI YTTTY Y]
SshUserMame _
SshPassword [TTYTTTITY
FaillfExists False

Name

Specifies the name of the task.

| oK | | Cancel ‘ ‘ Help

6. Now, for this task to work correctly, you have to parameterize both passwords:
cluster password and SSH password.
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7. Now we'll test if the cluster creation works. Right-click on the task and select
Execute Task. The cluster creation starts. This task might take several minutes to
complete. In our case, it takes up to 15 minutes.

8. Once completed, open a bash terminal. We will use the one that comes with
Windows 10. Go to the Azure portal and look for the HDInsight cluster that has
been created. In the overview, there is an option to connect using SSH. Click on it
and copy the SSH command. Paste it in the bash terminal. It should consist of a
command similar to the following:

ssh User@yourcluster-ssh.azurehdinsight.net

It is also shown in the following screenshot:

ft AZzure HDInsight clusters > ssiscookbook > Secure Shell (SSH)

ure Shell (SSH)

You can connect to your HDInsight cluster using a Secure Shell (SSH) connection.

Windows users
how to use PuTTY to connect to your HDInsight cluster, visit the

Host name

ssiscookbook-ssh.azurehdinsight.net

Linux, Unix, and OS X users
For instructions on how to use the terminal to connect to your HDInsight cluster, visit that

Copied
To connect to the <head> node of your cluster, open a new terminal session and enter the followin
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9. Next, we'll add a task to drop the cluster once we've finished with it. From the
SSIS toolbox, drag and drop an Azure HDInsight Delete Cluster Task on the

control flow. Rename it adc_ssiscookbook. Double-click on it and set the
properties as shown in the following screenshot:

#¥ Azure HDInsight Delete Cluster Task Editor

w Delete an Azure HDInsight cluster

General

Expressions

Description

Subscriptionld

adc_ssiscookbook

Azure HDInsight Delete Cluster Task

AzureRescurceManagerConnection cmgr_AzureResourceManager

ResourceGroup ssiscookbook
ClusterMame ssiscookbook
FaillfMotExists False
Mame
Specifies the name of the task.
ok | | Cancel ‘ ‘ Help
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10. Click OK to close the adc_ssiscookbook task. Right-click on it and select
Execute Task from the contextual menu that appears. Once executed
successfully, go to the Azure portal and verify that the cluster has been dropped.

There's more...

That's it! We can now create and drop clusters on demand. The following recipe will show
how we can use the cluster with Pig.

Managing data with Pig Latin

Pig Latin is one of the programs available in big data clusters. The purpose of this program
is to run scripts that can accept any type of data. "Pig can eat everything," as the mantra of
the creators states.

This recipe is just meant to show you how to call a simple Pig script. No transformations are
done. The purpose of the script is to show you how we can use an Azure Pig task with SSIS.

Getting ready

This recipe assumes that you have created a HDInsight cluster successfully.

How to do it...

1. In the stgAggregatedSales.dtsx SSIS package, drag and drop an Azure Pig
Task onto the control flow. Rename it apt _AggregateData.
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2. Double-click on it to open the Azure HDInsight Pig Task Editor and set the
properties as shown in the following screenshot:

#¥ Azure HDInsight Pig Task Editor O >

* Subrmit a Pig job to Azure HDInsight

Expressions apt_AggregateData
Azure HDInsight Pig Task

HDInsightConnection cmgr_AzureHDInsignt

AzureStorageConnection
BlobContainer

Description

LocallogFelder

SalesExtractsSource = LOAD ‘wasbs:///Import/FactOrdersAggregated.bd’;
rnf washs:///Export/;
STORE SalesExtractsSource INTO 'wasbs:///Export/” USING PigStorage('|');

BlobMName
ExternalStoragefccountMame
ExternalBlobContainer

Name
Specifies the name of the task.

OK Cancel Help
| || | |

3. In the script property, insert the following code:

SalesExtractsSource = LOAD
'wasbs:///Import/FactOrdersAggregated.txt';

rmf wasbs:///Export/;

STORE SalesExtractsSource INTO 'wasbs:///Export/' USING
PigStorage ('|");

4. The first line holds a reference to the Import /FactOrdersAggregated. txt file.
The second line removes (deleting) the directory /Export. Finally, the data is
copied over to a new file in the /Export folder using a vertical bar (|) as a
delimiter.
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5. Right-click on the apt_AggregateData and select Execute Task from the
contextual menu that appears to run the script.

6. Once done successfully, go to the Blob storage in the Azure portal to check that
the file has been created.

7. If any error occurs, go to the log file located in the directory that you specified in
apt_AggregateData.

8. Your package should now look like the following screenshot:

ﬁ | felc_HDP_Export =

N
ii dft_Transfert_HDP_Hive_Azure_Elob

v
B

w ace_ssizcookbook

v

w apt_tfggregateData

v

w adec_ssiscookbook
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There's more...

You'll notice that the data hasn't been modified, as the purpose of the recipe was to show
how to call a Pig script from SSIS.

Importing Azure Blob storage data

So far, we've created and dropped a HDInsight cluster and called a Pig script using the
Azure Pig task. This recipe will demonstrate how to import data from an Azure Blob
storage to a table in the staging schema.

Getting ready

This recipe assumes that you have completed the previous one.

How to do it...

1. From the SSIS toolbox, drag and drop, and Execute SQL Task on the control
flow, and rename it sql_truncate_Staging_StgCloudSales.

2. Double-click on it to open the SQL Task Editor. Set the properties as follows and
click on OK:
e Connection: cmgr_DW

e SQL Statement: TRUNCATE TABLE [Staging].[StgCloudSales];

3. From the SSIS toolbox, drag a Foreach Loop Container and rename it
felc_StgCloudSales.
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4. Double-click on it to open the Foreach Loop Editor, and assign the properties in
the Collection pane, as shown in the following screenshot:

Gemeral ~ Forsuch Loop Editor
Coliection Enumneraber Fareach Arure Blob Ensmerator
WVariakle Maggargs 3 Faprestiont
Espressiang.
Erumerator
Specdars the enumsrator bype.

Enurnerator configuration
Hruate Sl Egh ConPRCEiON MBRIgR:
emgr_Asureihorage_ssceckbock

Location
b container rame:
s directony:

Expor

File Harme Filter
Specif select files with certi pattir. E.g. MySheer sl willinclude fies such a3 MySheeed01.xsl and hySheetABC rite.

Hamne filter:

Tirt Range Filter

Frles that

From:

1171500 12:00:00 AM -04:00
Te:

V2312200 12:00:00 AM -04:00

5. Now go to the Variable Mappings pane and add a string variable called
User::AzureAggregatedData. Make sure the scope is at the package level.

6. Drag a Data Flow Task into the felc_StgCloudSales and rename it
dft_StgCloudSales.

7. Go into the Data Flow Task and drag an Azure Blob Source from the SSIS
toolbox. Rename it azure_blob_src_ExportBlob.

8. Click anywhere on the background of the data flow and go to the Properties
pane. Select Expressions. Click on the ellipsis button (. . .) and select
[azure_blob_src_ExportBlob]. [Blob Name] from the list. Assign
@ [User::AzureAggregatedData] as the value.
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9. Double-click on the azure_blob_src_ExportBlob to open the Azure Blob

Source Editor, and assign the various properties as shown in the following

screenshot. And click OK.

<& Azure Blob Source Editor

Connection Manager

Columns

Error Qutput

Configure the propertics used to read data frem Azure blob. Only block bleb is supported.

Specify an Azure storage connection manager, blob container name, blob name and blob file format. Click New to create a connection

manager,

Azure storage connection mannager:

| emgr_Asurebtorage_ssiscockbook
Location

Blob container name:

|ssi;cooldwok

EBlob name:

|Exporb'part-m-m

Format

Bloh file format:

Text

Column delimiter character:

i

EA Column names in the first data row

Decompression
[0 Decompress the file

Compression type
GZIP

Cancel
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10. Drag an OLE DB Destination to the Data Flow Task and rename it
ole_dst_Staging_StgCloudSales. Attach it to
azure_blob_src_ExportBlob.

11. Double-click on it and set the properties as follows:
¢ OLE DB connection manager: ¢, mgr_DW

o Name of the table or view: [Staging]. [StgCloudSales]

12. Go into the Mappings panes and make sure that all columns are mapped. Click
OK to close the editor. Your screen should look like the following screenshot:

Data Flow Task: | gl dft StoCloudSales

C;b azure_blob_src_FxportBlob

eﬁ ole_dst_Staging_StgCloudSales

13. Go back to the control flow and right-click on felc_StgCloudSales. Select
Execute from the contextual menu to execute the container.
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14. Attach felc_StgCloudSales to both the
sqgl_truncate_Staging_StgCloudSales and the apt_AggregateData tasks.
Your final package should look like the following screenshot:

B‘EI LR g% DataFlow g Parameters 8] EventHandlers 's— Package Explorer u Execution Results

H | felc_HDP_Export =

_ii dft_Transfert_HDP_Hive Azure Blob

v

£
w acc_ssiscookbook

v

w apt_AggregateData g‘a sql_truncate_Staging_StgCloudSales

l|ﬂ

” | felc_StgCloudSales
|

E2Y
w adc_ssiscookbook ii dft_StgCloudSales

v
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That's it! We now have a package that can read from a local Hadoop cluster, transfer data to
and from Azure, and execute Azure HDInsight tasks.

There's more...

This chapter gave a 360° overview of how SSIS can interact with the big data world, be it
on- premises or in the clouds. The next section will consist of a brief discussion on the
difference between SSIS and the Azure Data Factory.

There is a service available in Azure that can do about as much as SSIS can do with Azure
data. In fact, if your data is only in Azure, this is the service you should use in conjunction
with SSIS.

Azure Data Factory and SSIS

Azure Data Factory (ADF) is a service that orchestrate data integration using different
services available in Azure. Like SSIS, it can move data from one location to another. The
main differences are the following:

e SSIS needs a windows machine to run. Even to copy data, the service runs on a
windows server. ADF doesn’t needs anything to accomplish copy data tasks since
the service runs in Azure

e SSIS has a rich toolset integrated into it to transform data; the dataflow task. ADF
has nothing that come close to it built-in.

¢ ADF relies on compute services like HDInsight clusters that can run Hive and Pig
scripts to transform data.

e SSIS can transform data on without leaving the package and, without necessarily
staging it. It can transform and load data immediately to the destination. ADF
calls a service that will transform the data but this service might not be able to
load the data directly in a destination.

For example, we need to load data from Oracle, transform and load it into SQL Server. SSIS
can do it in one single package. ADF would have to copy the data to an intermediately
storage, call a service to transform the data and finally load it into the destination. SSIS 2016
service runs on a Windows OS based machine; ADF runs in Azure where there’s no OS to
consider.
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Generally, when most of your enterprise data is in Azure ecosystem and you barely use
data on premises, it makes sense to use ADF. In that case, you are probable making the ETL
using ADF and/or TSQL be it stored procedure or DML statements.

But, if your enterprise data is mostly on premises and some of it is in Azure, it makes more
sense to use SSIS. Same statement if you're using on-premises Big Data cluster as you saw
earlier in this chapter. SSIS now has a lot of connectors to leverage big data clusters on
premises as well as in Azure.
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Extending SSIS Custom Tasks
and Transformations

This chapter covers the following recipes:

¢ Designing a custom task
¢ Designing a custom transformation
e Managing custom components versions

Introduction

This chapter discusses SSIS customization-the built-in capability of the SSIS platform that
allows you to extend the natively provided programmatic elements. In addition to the
system-provided tasks and components, including the script task and the script component,
the SSIS programming model allows you to implement your own programmatic logic by
designing your own control flow tasks (custom tasks) or your own data flow components
(custom components).

Typically, a custom task would be needed when none of the system-provided tasks
facilitate the specific operation that you need to implement in your SSIS solution; for
instance, the built-in File Transfer Protocol (FTP) task does not support Secure FTP, so if
you need to access remote file locations using the Secure File Transfer Protocol (SSH FTP),
you need to design a custom task.
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The most frequent uses of the custom component are custom transformations that either
provide operations that are not provided by the built-in components, or they encapsulate a
series of transformations within a single one. In the latter case, you might also implement
the operations by using multiple built-in transformations, but you would prefer to reduce
the complexity of the data flow by implementing them as a single component.

Script tasks and components are discussed in more detail in chapter 7, Unleash the Power of
SSIS Script Tasks and Components. In both cases, the custom code is embedded in the SSIS
package definition; you can create and modify it during package development, and it is
deployed together with the package.

When using custom tasks or components, the custom code is developed in a separate Visual
Studio project. You should create a separate assembly for each custom task, or component;
this allows you to develop, modify, and deploy them without having to redeploy any of the
packages in which they are used, and independently of any other custom tasks or
components.

To decide whether to use scripting, or whether to design a custom task or component, you
can use the following rule: use scripting if the complete logic of the task or component can
be encapsulated into a single script and if the same script does not need to be used in
multiple packages. Otherwise, you are encouraged to consider using custom tasks or
components, especially in situations where the same custom logic needs to be implemented
in numerous packages.

Designing a custom task

To design a custom control flow task, you create a DOT.NET assembly based on the Class
Library Visual Studio template; the task's definition must be placed in a class derived from
the Task base class, of the Microsoft.SglServer.Dts.Runtime namespace (located in
the Microsoft.SglServer.ManagedDTS.d11l assembly). This class also needs to
implement the Dt sTaskAttribute thatis used to identify the class as an SSIS task and
provide the elementary properties used when implementing the custom task in SSIS control
flows.

Optionally, you can provide a custom graphical user interface for the custom task, which
will be used as the task editor when the task is configured during SSIS package
development. If a custom editor is not provided, the custom task can be edited by using the
built-in advanced editor.
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The task base class provides two methods that you need to override, and in them provide
your custom code to:

e Validate the configuration of the task. This method is called automatically by the
SSIS control flow designer whenever the task settings are changed, and allows
you to communicate with the SSIS package developers to help them understand
the task's configuration and help them configure it correctly before it can be used.

* You also need to provide the logic needed to execute the task. This method will
be called at runtime, when the package execution reaches the task in the control
flow sequence. This method also allows access to various SSIS package resources:

e The SSIS variables can be read or written

e The connections accessible to the package can be used to connect to
various data sources

¢ The custom task may send log entries to the event log

* You are encouraged to implement events in your custom task, so
that its performance can be captured by SSDT at design time, and
by the SSIS server after the packages implementing the task have
been deployed

e In the custom task, you can also detect whether the operation is
participating in a transaction, and use this information when
connecting to a data source

Both the preceding methods return a DTSExecResult value specifying the result of the
validation, or the execution; this communicates the outcome of each method to the SSIS
package developer, as well as the SSIS execution engine. The following values are
supported by the DTSExecResult enumeration:

e Success is used to specify that the validation, or the execution, completed
successfully.

e Failure specifies that the validation, or the execution, has failed. Generally, in
case of failure, additional events should be returned from the task to provide
more information about the failure to the SSIS package developer, or to the
administrator of the deployment environment.

e Completion can be used for executions when either Success or Failure are not
relevant results, or not specific enough. For instance, if a task completes its work
successfully it returns Success, if it fails, it returns Failure, but if no work was
performed, even though the configuration was in order, the task might return
Completion to communicate a specific result that is neither a success nor failure.
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e Canceledis used to report to the SSIS execution engine that the execution had to
be interrupted; for instance, before even reaching the point in its execution that
could be interpreted as any of the other three results.

Normally, only Success and Failure should be used in the validate () method.

To deploy a custom task - either to the development workstation used in SSIS package
development, or to the environment, in which it is going to be used - the assemblies
containing the task need to be copied to the following folders:

e 3ProgramFiles%\Microsoft SQL Server\130\DTS\Tasks - for the 64-bit
edition of the assembly

e 3ProgramFiles (x86)%\Microsoft SQL Server\130\DIS\Tasks - for the 32-
bit edition of the assembly

If the assembly is platform-independent, the file needs to be copied to both folders.

The assembly, and all of the assemblies it references, must also be registered in the Global
Assembly Cache (GAC). To register the assemblies on the SSIS development workstation,
you can use the gacutil.exe command-line utility (it is installed together with Visual
Studio); however, on a production server gacutil.exe might not be available. You can
also use an appropriate Windows PowerShell script to perform the registration.

In this recipe, you are going to develop a custom task, deploy it to your development
workstation, and use it in an SSIS package.

This custom task is going to use an external library to allow you to perform FTP tasks in
SSIS using the (SSH FTP).

For your convenience, the C# code snippets needed for this chapter are
provided in the Chapter10.txt file.

Getting ready

Before you begin, you need to install the winscp class library from the
https://winscp.net/ website; WinSCP is a free tool that you can use in your own
solutions, under the terms of the GNU General Public License as published by the Free
Software Foundation (https://www.gnu.org/licenses/gpl.html).
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Please review the WinSCP GNU license, at
https://winscp.net/eng/docs/license.

To install and register the external library on your workstation, follow these steps:

1.

10.

Download version 5.9.5 of the Installation package, or the NET assembly / COM
library of WinSCP from https://winscp.net/eng/download.php.

We recommend that you use the installation package, which will install the
application and the necessary assemblies in a folder expected by the recipes in
this chapter.

If you decided on using the installation package, run it, and then follow the
instructions in the installation wizard to complete the installation.

If you prefer to download only the assembly, download the archive file, and then
unzip it into the C: \Program Files (x86)\WinSCP\ folder.

After the installation has completed successfully, or after you placed the files in
the specified folder, use Windows Explorer to navigate to the
C:\S85I52016Cookbook\Chapter10\Scripts folder.

Locate the Chapter10_GAC_WinSCPnet .bat command file, and open it in
Notepad.

Inspect the file, and then close it.

In Windows Explorer, right-click the command file, and select Execute as
administrator... from the shortcut menu.

In the User Account Control dialog click OK to allow the execution.

After the execution completes, press any key to close the command prompt
window.

You are now ready to design the custom task.
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How to do it...

1. Start Visual Studio 2015 and create a new project.

2. In the New Project dialog, make sure that NET Framework 4.5.2 is selected, and
then under Templates \ Visual C#, select the Class Library template. Use
SSISCustomTasks as the project name, place it in the
C:\SSIS2016Cookbook\Chapterl0\Starter folder, check Create directory for
solution, and use SSISCustomization as the solution name. Refer to the
following screenshot to verify your settings:

MNew Project ? *
b Recent MET Framework 452+ Sortby: Default = Search Inctalled Templates (Ctrl+F) o~
4 Installed c a o )
| I Windows Forms Application Visual CF Type: Visual G2
Fs
4 Templates A project for creating a C2 class library
b Businese Intell ™ icati i i
usinecs Intelligence _I WPT Application Visual CF
4 Visual C2 -
o
b Winduwe n Censole Application Visual L=
Web
cn
Android ;J ASP.NET Web Application Visual C2
Cloud
L -
Extensibility ) shared Project Visual C2
i05
- . _rea
LightSwitch i! Class Library (Portable for i0S, Android and Windows) Visual 2
b Office SharePoint %l
_ . _res
Office/SharePoint L E! Class Libnary Visual G5
Reporting %l
Sitverlight —E‘-"
iy Class Library {Portable] Visual (&
Tect _q:! ry ( )
WCF .2 . - i .
@ Silverlight Application Visual C&
Workflow
b Viuel Beic 8§ Silvedight Class Lib Visual C2
Vieusl E2 9'! ilverlight Class Library isua
b Visual C++ c= N L X -
S Sener - . WCF Service Application Visual CF
b Online Click here to go online and find templates.
Name: S515Custom lasks
Location: CASSIS2016Cookbook\Chapter] iStarter -
Sululivn name: 5315Cuslumizaliun Create directory for solution
[] Create new Git repository
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3. Click OK to confirm the configuration and create the solution.

4. In the Solution Explorer, right-click the newly created sSIsCustomTasks
project, and select Properties from the shortcut menu to open the
SSISCustomTasks properties pane.

5. On the Application page, change the default namespace value to
SSIS2016Cookbook.

6. On the Signing page, check Sign the assembly, and select <Browse...> in the
Choose a strong name key file selection box.

7. In the Select File dialog, navigate to the
C:\S85I52016Cookbook\Chapter10\Scripts folder, and select the
SSIS2016Cookbook. snk strong name key file, as shown in the following
screenshot:

4] Select File X
“— v o <« System (C:) » 55I152016Cockbook » Chapterld » Scripts w | D Search Scripts 2
Organize v MNew folder =~ [ @
Program Files (x86) ~ Narme Type " Size Date created Date modif}
ProgramData 7 55152016Cookbock.snk  Visual Studi.., 1KB 8.06.20171%:06 8 06.2017
SQLData
$5152016Caokbaok
ChapterDG
Chapterl7
Chapter10
Files
Scripts
Selution
Starter

S5ISCustomization
NE

S5ISCustomTasks v £

File name: | 55/152016Cookbook.snk

v || Key Files sk *p0)

Cancel
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8. Click Open to confirm the selection.
9. Save the solution, and then close the project properties pane.
10. In the Class1.cs designer pane, change the namespace of the class to
SSIS2016Cookbook, and change the Class1 name to SecureFTP.
11. In the Solution Explorer, change the Class1.cs file name to SecureFTP.cs,
and then save the solution.
12. In the Solution Explorer, right-click References, and then select Add Reference...
from the shortcut menu to open the Reference Manager dialog.
13. Under Assemblies / Extensions, check the
Microsoft.SglServer.Dts.Design, Microsoft.SglServer.ManagedDTS,
and WinSCPnet assemblies, as shown in the following screenshot:

Reference Manager - 5SISCustomTasks 4 X
4 Assemblies Targeting: MET Framework 4.5.2 Search Assemblies (Ctrl+E) O ~
Framework MName Version “ Name:
Microsoft.Sql5erver. DMQuery Task 13.0.0.0 AdlsComponents
Recent Microsoft.SqlServer.Dts.Design 13.0.0.0 Created by:
Microsoft.Sgl5erver,.DT5PipelineWrap 14.0,0.0
b Projects Microsoft.5qlServer.DTSPipelineWrap 13.0.0.0 Version:
i Microsoft.5qlServer.DTSRuntimeWrap 13.0.0.0 13.1.0.0
b Shared Projects Microsoft.5qlServer.ExecProcTask 14.0.0.0 File Version:
b COM Microsoft.SqlServer.ExecProcTask 13.0.0.0 13.1.3.0
Microsoft.SqlServer.ExecProcTask 12.0.0.0
I Browse Microsoft.SqlServer.ExecProcTask 11.0.0.0
Microsoft.SqlServer.ExecProcTask 13.0,0.0
Microsoft.SglServer. FileSystemnTask 11.0.,0.0
Microsoft.SqlServer FileSystern Task 12.0,0.0
Microsoft.SqlServer FileSystern Task 13.0,0.0
Microsoft.SglServer. FileSystern Task 13.0.0.0

Microsoft.SqlServer.ForEachADOEnumerator 11.0.0.0
Microsoft.SqlServer.ForEachADOEnumerator 13.0.0.0
Microsoft.SglServer.ForEachADOEnumerator 13.0,0.0
Microsoft.SglServer.ForEachADOEnumerator 12.0.0.0
Microsoft.Sgl5erver.ForEachFromVarEnumerator - 13.0.0.0
Microsoft.Sgl5erver.ForEachFromVarEnumerator - 11.0.0.0
Microsoft.SglServer.ForEachFromVarEnumerator  12.0.0.0
Microsoft.Sgl5erver.ForEachFromVarEnumerator  13.0.0.0
Microsoft.SqlServer.ForEachModelistEnumerat...  13.0.0.0
Microsoft.SglServer.ForEachModelistEnumerat...  13.0.0.0
Microsoft.SglServer.ForEachModelistEnumerat...  11.0.0.0
Microsoft.Sql5erver. ForEachModelistEnumerat...  12.0.0.0 hd

Browse... || QK || Cancel
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14.
15.

16.

Click OK to confirm the selection.
In the secureFTP. cs file, at the top of the source code, replace all existing
namespace references with the following ones:

using System;
using Microsoft.SglServer.Dts.Runtime;
using WinSCP;

The

SecureFTP class must be derived from

Microsoft.SglServer.Dts.Runtime.Task base class, and it must also
implement the Dt sTaskAttribute:

[

DtsTaskAttribute
(
Description = "Perform FTP operations securely, by using SSH.",
DisplayName = "Secure FTP Task"
)1

public class SecureFTP : Task

{

The Microsoft.SglServer.Dts.Runtime.Task base class provides the
functionalities necessary in any SSIS control flow task, and the
DtsTaskAttribute allows you to configure some principal properties of the
custom task. Together they allow the class in the assembly to be recognized
as an SSIS Task, which in turn allows it to be used in an SSIS package.

17. Add the following private constants to the SecureFTP class:

private const String TASK_NAME = "Secure FTP Task";
private const String FtpProtocolName MISSING_MESAGE =
"FtpProtocolName has not been set.";

private const String FtpHostName MISSING_MESAGE = "FtpHostName has
not been set.";
private const String FtpUserName MISSING_MESAGE = "FtpUserName has
not been set.";
private const String FtpPassword MISSING_MESAGE = "FtpPassword has

not been set.";

private const String FtpSshHostKeyFingerprint MISSING_MESAGE =
"FtpSshHostKeyFingerprint has not been set.";

private const String FtpOperationName_ MISSING_MESAGE =
"FtpOperationName has not been set.";

private const String FtpLocalPath MISSING_MESAGE = "FtpLocalPath
has not been set.";
private const String FtpRemotePath_ MISSING_MESAGE = "FtpRemotePath
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has not been set.";

private const String REMOVE_ENABLED_MESSAGE = "FtpRemove 1s set to
TRUE, which means that the file is going to be removed from the
source.";

private const String SESSION_OPEN_MESSAGE = "Session opened

succesfully.";

private const String REMOTE_DIRECTORY_MISSING_MESSAGE_PATTERN =
"The specified remote [{0}] directory is missing.\r\nIt will be
created.";

private const String REMOTE_DIRECTORY_CREATED_MESSAGE_PATTERN =
"The specified remote [{0}] directory has been created.";

private const String REMOTE_FILES_MISSING_MESSAGE_PATTERN = "The
specified remote file(s) [{0}] cannot be found.";

private const String EXCEPTION_MESSAGE_PATTERN = "An error has
occurred:\r\n\r\n{0}";

private const String UNKNOWN_EXCEPTION_MESSAGE = " (No other

information available.)";

These constants are going to be used by the custom task's methods to convey
information about the state of the task to the SSIS package developers when
configuring the task.

18. Create the following public members of the SecureFTP class:

public String FtpProtocolName { get; set; }

public String FtpHostName { get; set; }

public Int32 FtpPortNumber { get; set; }

public String FtpUserName { get; set; }

public String FtpPassword { get; set; }

public String FtpSshHostKeyFingerprint { get; set; }
public String FtpOperationName { get; set; }

public String FtpLocalPath { get; set; }

public String FtpRemotePath { get; set; }

public Boolean FtpRemove { get; set; }

These public members of the SecureFTP class will be accessible in the SSDT
as task properties, and will allow the SSIS package developers to configure
the custom task; in SSDT, the values can be supplied as literal values or by
using expressions.

19. Add the following enumeration to the class definition:

public enum OperationMode
{

GetFiles,

PutFiles
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This enumeration lists the supported modes of operation of the Secure
FTP Task; two of them are implemented using the code in this recipe:
GetFiles receives the files from and PutFiles sends the files to the
specified FTP site. Of course, the enumeration itself does not contain the
complete programmatic logic needed to perform these operations.

You can extend the range by implementing additional functions available
in the WinSCP library. You can find more information about the library at
https://winscp.net/eng/docs/start.

20. Add the following private function to the SecureFTP class:

private Session EstablishSession ()
{

Session winScpSession = new Session();

Protocol ftpProtocol = (Protocol)Enum.Parse (typeof (Protocol),
this.FtpProtocolName) ;

SessionOptions winScpSessionOptions = new SessionOptions
{

Protocol = ftpProtocol,

HostName = this.FtpHostName,

PortNumber = this.FtpPortNumber,

UserName = this.FtpUserName,

Password = this.FtpPassword,

SshHostKeyFingerprint = this.FtpSshHostKeyFingerprint
}i

winScpSession.Open (winScpSessionOptions) ;

return winScpSession;

This function creates an instance of the WinSCP Session class; it connects to
the FTP server, establishes the appropriate security context, and allows the
operations to be performed against the remote site.

21. Add another private function to the SecureFTP class:

private DTSExecResult ValidateProperties (ref IDTSComponentEvents
componentEvents)
{

DTSExecResult result = DTSExecResult.Success;
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if (String.IsNullOrEmpty (this.FtpProtocolName))
{
componentEvents.FireError (0, TASK_NAME,
FtpProtocolName_ MISSING_MESAGE, String.Empty, 0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpHostName))
{
componentEvents.FireError (0, TASK_NAME,
FtpHostName_MISSING_MESAGE, String.Empty, O0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpUserName))
{
componentEvents.FireError (0, TASK_NAME,
FtpUserName_MISSING_MESAGE, String.Empty, O0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpPassword))
{
componentEvents.FireError (0, TASK_NAME,
FtpPassword_MISSING_MESAGE, String.Empty, O0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpSshHostKeyFingerprint))
{
componentEvents.FireError (0, TASK_NAME,
FtpSshHostKeyFingerprint_ MISSING_MESAGE, String.Empty, 0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpOperationName))
{
componentEvents.FireError (0, TASK_NAME,
FtpOperationName_MISSING_MESAGE, String.Empty, O0);
result = DTSExecResult.Failure;

if (String.IsNullOrEmpty (this.FtpLocalPath))
{
componentEvents.FireError (0, TASK_NAME,
FtpLocalPath MISSING_MESAGE, String.Empty, 0);
result = DTSExecResult.Failure;
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if (String.IsNullOrEmpty (this.FtpRemotePath))

{
componentEvents.FireError (0, TASK_NAME,

FtpRemotePath_MISSING_MESAGE, String.Empty, O0);
result = DTSExecResult.Failure;

return result;

This function extends the validate () method of the Task base class by
encapsulating additional validation rules that need to be performed on the
string properties of this particular task. The function reports any string
properties that do not have their values set, through SSIS events.

22. Below the secureFTP class public member declarations, create some space, and
start typing the override directive; Visual Studio Intellisense should list the
Task base class methods that you can override; select the validate () method.

23. Replace the default definition of the newly overridden method with the following
code:

Boolean fireAgain = false;

try
{

// Validate mandatory String properties.

DTSExecResult propertyValidationResult =
this.ValidateProperties (ref componentEvents);

if (propertyValidationResult != DTSExecResult.Success)

{
return propertyValidationResult;

// The package developer should know that files will be removed
from the source.
if (this.FtpRemove)
{
componentEvents.FireInformation (0, TASK_NAME,
REMOVE_ENABLED_MESSAGE, String.Empty, 0, ref fireAgain);
}

// Verify the connection.
using (Session winScpSession = this.EstablishSession())
{
componentEvents.FireInformation (0, TASK_NAME,
SESSION_OPEN_MESSAGE, String.Empty, 0, ref fireAgain);
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// Verify the remote resources.

OperationMode operation =
(OperationMode) Enum.Parse (typeof (OperationMode) ,
this.FtpOperationName) ;

switch (operation)

{

case OperationMode.PutFiles:
Boolean remoteDirectoryExists =
winScpSession.FileExists (this.FtpRemotePath) ;
if (!'remoteDirectoryExists)
{
componentEvents.FireInformation (0, TASK_NAME,
String.Format (REMOTE_DIRECTORY_MISSING_MESSAGE_PATTERN,
this.FtpRemotePath), String.Empty, 0, ref fireAgain);
}
break;
case OperationMode.GetFiles:
default:
Boolean remoteFileExists =
winScpSession.FileExists (this.FtpRemotePath) ;
if (!remoteFileExists)
{
componentEvents.FireInformation (0, TASK_NAME,
String.Format (REMOTE_FILES_MISSING_MESSAGE_PATTERN,
this.FtpRemotePath), String.Empty, 0, ref fireAgain);
}

break;

return DTSExecResult.Success;
}
catch (Exception exc)
{

String exceptionMessage = exc != null ? exc.Message
UNKNOWN_EXCEPTION_MESSAGE;

componentEvents.FireError (0, TASK_NAME,
String.Format (EXCEPTION_MESSAGE_PATTERN, exceptionMessage),
String.Empty, 0);

return DTSExecResult.Failure;

The validate () method is going to be used whenever the SSIS package, in
which the task is used, is validated or executed, and will report any incorrect
or missing settings, as well as notify the caller of any exceptions returned by
the Wwinscp library. This method also invokes the validateProperties ()
method created in step 21.
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24. Make some more room below the validate () method definition, and start
typing the override directive again; this time select the Execute () method to
override, and replace its default definition with the following code:

Boolean fireAgain = false;

try
{
// Create a new FTP session.
using (Session winScpSession = this.EstablishSession())
{
componentEvents.FireInformation (0, TASK_NAME,
SESSION_OPEN_MESSAGE, String.Empty, 0, ref fireAgain);

// Determine the operation mode.

OperationMode operation =
(OperationMode) Enum.Parse (typeof (OperationMode) ,
this.FtpOperationName) ;

switch (operation)

{

case OperationMode.PutFiles:
// When uploading files, make sure that the
destination directory exists.
Boolean remoteDirectoryExists =
winScpSession.FileExists (this.FtpRemotePath) ;
if (!'remoteDirectoryExists)
{
winScpSession.CreateDirectory (this.FtpRemotePath);
componentEvents.FireInformation (0, TASK_NAME,
String.Format (REMOTE_DIRECTORY_CREATED_MESSAGE_PATTERN,
this.FtpRemotePath), String.Empty, 0, ref fireAgain);
}
winScpSession.PutFiles (this.FtpLocalPath,
this.FtpRemotePath, this.FtpRemove);
break;
case OperationMode.GetFiles:
default:
winScpSession.GetFiles (this.FtpRemotePath,
this.FtpLocalPath, this.FtpRemove);
break;

return DTSExecResult.Success;
}

catch (Exception exc)

{
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25.

26.

String exceptionMessage = exc == null ?
UNKNOWN_EXCEPTION_MESSAGE : exc.Message;

componentEvents.FireError (0, TASK_NAME,
String.Format (EXCEPTION_MESSAGE_PATTERN, exceptionMessage),
String.Empty, 0);

return DTSExecResult.Failure;

}

Save the class file and build the SSISCustomTasks project. If you followed the
preceding instructions correctly, the build should succeed. If the build fails,
inspect the Error List pane, and check whether any errors have occurred.
Investigate each error and resolve it accordingly.

In the Visual Studio toolbar, select Release in the Solution Configuration
selection box, as shown in the following screenshot:

w 5515Customization - Microsoft Visual Studio
File Edit View Project Build Debug Team  Tools Test  Analyze

S @-0 | B-2 W | -0 -| Debug - AnyCPU -

|dig Jandag

FEN

27.

28.

29.

30.

. Debug
SecureFTP.cs + X
Release
- L -
[<#] 55ISCustomTasks Configuration Manager... nook.Securel
1 -using System;
2 neing Mirrnenft SnlSarvar Dts

Build the SSIsCustomTasks project again. The files are now created in the
release folder and are ready to be deployed.

Use Window Explorer to locate the Chapter10_Deploy_CustomTask.bat
command file in the C: \SSIS2016Cookbook\Chapter10\Starter\ folder.
Run the command file as the administrator. This will copy the custom task
assembly to the appropriate folders, and register the assemblies in the Windows
GAC, SSDT (at design time), and the SSIS runtime (at runtime), and it needs the
relevant assemblies to be registered in GAC.

In SSDT, open the AdventureWorksETL. s1n solution, located in the
C:\S858I52016Cookbook\Chapterl10\Starter\AdventureWorksETL\ folder.
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31.
32.

33.

34.

35.

Open the secureFtpTask.dtsx SSIS package in the control flow designer.
Inspect the package properties and the variables; this package contains most
information needed to configure the Secure FTP Task that you created earlier in
this recipe.

Make sure that the control flow designer is active, and inspect the SSIS Toolbox.
The Secure FTP Task should be listed in the Common section. If the task is
missing, right-click the SSIS Toolbox, and select Refresh Toolbox from the
shortcut menu. If that doesn't help, close SSDT and open the solution again. If not
even that helped, close SSDT, and repeat steps 26 to 33.

From the SSIS Toolbox, drag the Secure FTP Task to the control flow designer,
and change its name to Download Files.

Double-click the task to open its editor; the following warning should pop up:

Microsoft Visual Studio *

This task does not have a custom editor, Use the Properties window to edit properties of this task.

36.

37.

38.

39.

You did not design a custom editor for your custom task; therefore, in order
to use the task, you need to configure its properties in the Properties pane.

While the Secure FTP Task is selected in the control flow, inspect its properties in
the Properties pane. In addition to the base task properties, all of the public
members of the SecureFTP class that you created in step 18 should be listed in
the Misc section.

Locate the Expressions collection, click its text box, and then click the ellipsis icon
on the far-right side to start the Property Expression Editor.

In the Property Expression Editor, in the Property column select the
FtpHostName property.

Click the ellipsis icon on the far right in the same row to open the Expression
Builder dialog.
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40. In the Expression Builder, drag the sPackage: : HostName parameter to the
Expression text box, and then click Evaluate to validate the expression, as shown
in the following screenshot:

Expression Builder O x

Specify the expression for the property: FipHost Name.

= [£5 Varables and Parameters 3 Mathematical Functions
[ System Varables [ String Functions
O &Package::HostMame 3 Date/Time Functions
O &Package::HostPortNumber 3 NULL Functions
O EPackage::LocalPath 3 Type Casts
O &Package::FPassword 3 Operators

O ZPackage::ProtocolMame

O %Package::RemotePath

O %Package::SshHost KeyFingerPrir
O EPackage:UserMame

O User::RemoveFiles

Description:

< >

Expression:
@[2Package::HostMame]

Evaluated value:
test rebex net

Evaluate Expression Cancel

41. Click OK to confirm the expression.
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42. Repeat steps 38 through 41 for the rest of the properties; use the following

settings:
Property Parameter or variable
FtpLocalPath SPackage: :LocalPath
FtpPassword SPackage: :Password
FtpPortNumber SPackage: :HostPortNumber
FtpProtocolName SPackage: :ProtocolName
FtpRemotePath SPackage: :RemotePath
FtpRemove User: :RemoveFiles
FtpSshHostKeyFingerprint | $Package: :SshHostKeyFingerprint
FtpUserName SPackage: :UserName

Use the following screenshot to verify your settings:

5! Property Expressions Editor O >
Property expressions:

Property Expression
FtpHostMame @[5Package::HostMame]
Ftp LocalPath @[%Package::Local Path]
FtpPassword @[3Package::Fassword]
Ftp Port Mumber @[%Package::HostPortNumber]
FtpProtocol Mame @[5Fackage :ProtocolMame]
FtpRematePath @[5Package::RemotePath]
FtpRemove @[User::RemoveFiles]
FtpSshHost KeyFingemprint @[52Package :SshHostKeyFinger...
FtpllserMName @[5Package:UserMame]

Cancel

43. Click OK to confirm the property expressions.
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44. In the Secure FTP TaskProperties pane, locate the FtpOperationName property
and set its value to GetFiles (without the quotation marks).

45. Save the package.

46. Use Windows Explorer to navigate to the
C:\S88I52016Cookbook\Chapter10\Files folder; the folder should not
contain any files.

47. In SSDT, execute the SecureFtpTask.dtsx SSIS package in debug mode.
Observe its execution, and inspect the messages in the Progress pane.

The public FTP site used in this example is hosted on test . rebex.net; the
site exposes one folder with read-only permissions for the purposes of FTP
testing. Several file transfer protocols are supported, and a few files are
available in the folder for testing purposes.

As file access is restricted to read-only, the site cannot be used to upload
files. Therefore, in order to test the PutFiles operation mode, you need to
connect to another site - for instance, create your own FTP server.

You can find additional information on the Rebex company website, at
http://www.rebex.net/.

48. Stop the execution and switch back to Windows Explorer. The folder should now
contain 18 PNG files and a Readme . txt file.

49. Close the AdventureWorksETL. s1n solution.

How it works...

In your custom task, the Secure FTP Task, you implemented your custom logic in the
Validate () and Execute () methods. You exposed the settings needed to perform the file
transfer operations as public members of the SecureFTP class.

The Microsoft.SglServer.Dts.Runtime.Task base class allows the task to be used in
an SSIS control flow, its public properties are accessible from SSDT, and the custom
programmatic logic allows the task to be validated and executed.

If configured correctly, the task can either download files from, or upload them to, an FTP
site.

When you used the task in the SecureFtpTask.dtsx SSIS package, you were not able to
configure it using a custom editor, because this recipe did not cover the design of such an
editor. However, you were able to configure the task by accessing its properties directly.
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All of the properties were passed into the task using property expressions, except for the
FtpOperationName property, for which you used a literal value.

When you executed the package, the Secure FTP Task connected to the remote server,
traversed the files in the remote folder, and downloaded them to the local folder.

Designing a custom transformation

To design a Custom Data Flow Component, you need to create a .INET assembly based on
the Class Library Visual Studio template; the class with the component's definition must be
derived from the PipelineComponent base class of the
Microsoft.SqglServer.Dts.Pipeline namespace. The class also needs to implement the
DtsPipelineComponentAttribute that allows the class to be identified as an SSIS
component and to provide the essential properties of the component used in the
development of SSIS data flows.

If you want to simplify the configuration of the component, you can provide a custom
graphical user interface; otherwise, the Advanced Transformation Editor will be used to
configure the component during SSIS package development.

The component also needs access to the interfaces and classes of the
Microsoft.SqglServer.Dts.Pipeline.Wrapper namespace. Depending on the
functionalities provided by the component, additional references might be needed to the
Microsoft.SglServer.Dts.Runtime and
Microsoft.SglServer.Dts.Runtime.Wrapper namespaces.

The custom component, be it a source, a destination, or a transformation, must implement
two sets of methods of the base class:

¢ Design time methods are used, as the name suggests, at design time; they are
called during SSIS package development when the custom component is
implemented in the data flow. These methods provide a way for the SSIS package
developer to correctly configure the component. They also provide a way for the
developer of the component to communicate with the package developers,
making sure that they understand how the component is to be used, and to
configure it correctly.

¢ Run time methods are used by the execution engine at run time, when the SSIS
packages are being executed. These methods provide the programmatic logic
needed to perform the operations against the data flow pipeline.
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The following design time methods must be provided in order for the custom component to
be available and configurable in an SSIS package:

e The ProvideComponentPorperties () method is invoked when the component
is dropped into the data flow designer. In this method, you provide the
configuration of the component's inputs and/or outputs, its custom properties,
and any other settings that must be set for the component to be ready for design
time configuration.

e The validate () method is used to validate the component and its settings; it is
invoked every time the SSIS package developer confirms (or attempts to confirm)
the settings during data flow development. Therefore, this method also provides
a way for you, the component developer, to communicate with the package
developers and to help them configure the component correctly. Use the
FireError (), FireWarning (), and FireInformation () methods to notify the
package developer of any missing or incorrect settings by using the appropriate
error messages or warnings.

e The ReinitializeMetaData () method is invoked when, based on the result of
the validation, the component's metadata needs to be reset and reinitialized.

The following run time methods are used to provide the principal programmatic logic of
the custom component:

e The PrepareForExecute () method is used to determine the values of any
settings that need to be set before the rows are received from any upstream
components, and for any processing that needs, and can be, performed before the
rows have been placed into the pipeline. When this method is executed, no
additional connections are available yet.

e The AcquireConnections () and ReleaseConnections () methods are used to
manage connections to any additional data sources that are needed in the
component and are not provided by any of the component's inputs. Use the
former to establish connections to external data sources, and the latter to release
them. AcquireConnections () is invoked during validation, and again at the
beginning of the execution, whereas ReleaseConnections () is invoked at the
end of the validation, and again at the end of the execution.
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e When the PreExecute () method is invoked, the rows are already available in
the pipeline, and any external connections are also ready, which means that this
method can be used to determine any settings that depend on the pipeline data,
or the data from the external data sources. If the data acquired from any external
sources can be cached (for instance, because its size allows it to be placed
completely in memory), this method is also a good alternative to the
ReleaseConnections () method when you need to close the external
connections early to save on resources.

e The PrimeOutput () method is used in source components, and in
transformations that use asynchronous outputs; it allows these outputs to start
consuming data. If the component implements multiple outputs, the method
must be capable of preparing each one of them - rows can only be placed into
primed outputs. In a source component, this is the principal data processing
method.

e The ProcessInput () method represents the principal data processing method

in transformation and destination components; it is used to consume the data
received from the upstream components.

e The rows in the current buffer need to be consumed in a while loop with the aid
of the NextRow () method of the PipelineBuffer instance.

In SSIS data flows, the data is placed into one or more buffers; therefore, the
ProcessInput () method may be invoked multiple times. In addition,
depending on the complexity of the data flow and the availability of
resources, the SSIS execution engine can also parallelize the execution of data
flow components.

To make sure that all the upstream rows have been consumed, and to
complete the processing of any asynchronous outputs correctly, you also
need to check whether more buffers are available with the help of the
EndOfRows () method of the PipelineBuffer instance. This check needs to
be made after all the rows of the given buffer instance have been received.

Synchronous outputs will be closed automatically after all input buffers have
been consumed, but asynchronous outputs must be closed explicitly. When
no more rows are to be placed into any asynchronous output, you must state
this by invoking the setEndOfRowset () method of the output
PipelineBuffer instance.

If the component uses multiple inputs, it must also be capable of processing
each one of them.
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o The PostExecute () and Cleanup () methods are invoked at the end of the data
flow execution; the former is called as soon as all the pipeline data has been
consumed, and the latter is invoked last. You should use them to assign values to
any writable variables, and complete any unfinished operations.

e The ReleaseConnections () method is called after the PostExecute ()
method; therefore, in the PostExecute () method you might still have access to
any external data sources that you haven't released up to this point in the
execution.

e Use the Cleanup () method to release any remaining resources that were used in
the data flow, in order to make a clean exit from the execution. This is also the
last place where variable assignments can be made.

To deploy a custom component - either to the development workstation used in SSIS
package development, or to the environment in which it is going to be used - the assemblies
containing the component need to be copied to the following folders:

e $ProgramFiles%\Microsoft SQL Server\130\DTS\PipelineComponents -
for the 64-bit edition of the assembly

e 3ProgramFiles (x86)%\Microsoft SQL
Server\130\DTS\PipelineComponents - for the 32-bit edition of the assembly

If the assembly is platform-independent, the file needs to be copied to both folders.

The assembly, and all of the assemblies it references, must also be registered in the GAC. To
register the assemblies on the SSIS development workstation, you can use the gacutil.exe
command-line utility (it is installed together with Visual Studio); however, on a production
server gacutil.exe might not be available. You can also use an appropriate Windows
PowerShell script to perform the registration.

In this recipe, you are going to port the logic from a script transformation that you
developed in chapter 7, Unleash the Power of SSIS Script Tasks and Components, into a custom
transformation, deploy it to your development workstation, and use it in an SSIS package.
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How to do it...

1. In Visual Studio 2015, open the SSISCustomization.sln solution that you
created in the previous recipe, Designing a custom task; it should be located in the
C:\58SI52016Cookbook\Chapterl10\Starter\SSISCustomization\ folder.
In case you have not followed the previous recipe, follow steps 1 through 3 to
create the solution.

2. In the Solution Explorer, right-click the Solution node, and select Add New
Project... from the shortcut menu to add a new project.

3. In the Add New Project dialog, select the Class Library template, located in the
Visual C# template group; use SSISCustomComponents as the project name.
Refer to the following screenshot to verify your settings:
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4. Click OK to confirm the configuration, and create the project.

5. In the Solution Explorer, right-click the newly created sSISCustomComponents
project, and select Properties from the shortcut menu to open the
SSISCustomComponents properties pane.

6. On the Application page, change the default namespace value to
SSIS2016Cookbook.

7. On the Signing page, check Sign the assembly, and select <Browse...> in the
Choose a strong name key file selection box.

8. In the Select File dialog, navigate to the
C:\S85I52016Cookbook\Chapter10\Scripts folder, and select the
SSIS2016Cookbook. snk strong name key file, as shown in the following
screenshot:

€% Select File X
“— v o <« System (C:) » 55I152016Cockbook » Chapterld » Scripts w | D Search Scripts 2

Organize v MNew folder =~ 1 @
Program Files (x86) ~ Narme Type Size Date created Date modif}

ProgramData & 55152016Cookbook.snk  Visual Studi... 1KB 8.06.2017 19:06 8. 06. 2017

SOLData

$5152016Ceokbook

ChapterDG

Chapterl7

Chapter10

Files

Scripts

Selution

Starter
S515Customization
NE

S5ISCustomTasks v £ >

File name: | 55152016Cookbook.snk ~ | Key Files (*.snk, *.pfx) ~

9. Click Open to confirm the selection.
10. Save the solution, and then close the project properties pane.

11. In the Class1.cs designer pane, change the namespace of the class to
SSIS2016Cookbook, and change the Classl name to ValidateEmail.
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12. In the Solution Explorer, change the Class1.cs file name to
ValidateEmail.cs, and then save the solution.

13. In the Solution Explorer, right-click References, and then select Add Reference...
from the shortcut menu to open the Reference Manager dialog.

14. Under Assemblies | Extensions, check the
Microsoft.SglServer.PipelineHost,

Microsoft.SglServer.DTSPipelineWrap, and
Microsoft.SQLServer.DTSRuntimeWrap assemblies, as shown in the
following screenshot:

4 Assemblies
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Shared Projects
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Reference Manager - 5815CustoemComponents
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Microsoft.Sgl5erver,.DT5PipelineWrap
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Microsoft.SqlServer.ExecProcTask
Microsoft.SqlServer.ExecProcTask
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Microsoft.SglServer. FileSystern Task
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Version
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-

7 X
Search Assemblies (Ctrl+E) O ~

Name:
AdlsComponents
Created by:

Version:
13.1.0.0
File Version:
13.1.5.0

| Browsze... || (0].4

| | Cancel |

If multiple versions of the same assembly are available, make sure that only
version 13.0.0.0 is checked.

15. Click OK to confirm the selection.
16. In the Solution Explorer, make sure that the References node is expanded.
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17. Select the Microsoft.SqlServer. DTSPipelineWrap node, locate the Embed
Interop Types setting in the assembly's properties, and make sure it is set to
False, as shown in the following screenshot:

Solution Explorer
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Search Solution Explorer (Ctrl+¢)

4 =B References
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Microsoft.SqlServer.DT5PipelineWrap Reference Properties -
=0 e
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Aliases global
Cepy Local True
Culture
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Embed Interop Types False
File Type Assembly
Identity Microsoft.SqlServer. DTSPipelir
Path C:\Program Files (x86)\Micros
Resolved True
Runtime Version v4.0.30319
Specific Version True
Strong Mame True
Version 13.0.0.0

Embed Interop Types

Indicates whether types defined in this assembly will be
embedded into the target assembly.
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18. Do the same for the Microsoft.SQLServer.DTSRuntimeWrap assembly.

19. Save the project.

20. Make sure that ValidateEmail.cs is open in the designer, and replace the
existing list of assembly references at the top of the definition with the following
references:

using
using
using
using
using
using
using
using
using
using

Microsoft.SglServer.Dts.Pipeline;
Microsoft.SglServer.Dts.Pipeline.Wrapper;
Microsoft.SglServer.Dts.Runtime.Wrapper;
System;

System.Collections.Generic;

System. IO;

System.Ling;

System.Text;
System.Text.RegularExpressions;
System.Xml;

The references provide the functionalities needed to develop a complete SSIS
component, and to perform its operations.

21. Modify the VvalidateEmail class definition so that it is derived from the
Microsoft.SglServer.Dts.Pipeline.PipelineComponent base class, and
implement the Dt sPipelineComponent attribute:

[DtsPipelineComponent

(

ComponentType = ComponentType.Transform,
DisplayName = "Validate Email",
Description = "Validates email addresses using the

corresponding rule in a data profile file.",
NoEditor = false

)]

public class ValidateEmail : PipelineComponent

{
}

The base class provides the design-time and run-time functionalities that
every SSIS component needs to implement, and the
DtsPipelineComponent attribute allows the class to be recognized as an
SSIS component - at design time as well as run time.
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22. Add the following private constant declarations to the ValidateEmail class
definition:

private const String DATA_PROFILE_FILE_NAME_PROPERTY_NAME = "Data
Profile File Name";

private const String DATA_PROFILE_FILE_NAME_PROPERTY_DESCRIPTION =
"Data profile file name (fully qualified).";

private const String DATA_PROFILE_COLUMN_NAME_PROPERTY_NAME = "Data
Profile Column Name";

private const String DATA_PROFILE_COLUMN_NAME_PROPERTY_DESCRIPTION
= "The name of the columns in the data profile.";

private const String INPUT_NAME = "ValidateEmailInput";

private const String INPUT_COLUMN_NAME = "Input Column Name";
private const String INPUT_COLUMN_DESCRIPTION = "The name of the
column to be validated.";

private const String OUTPUT_NAME = "ValidateEmailOutput";

private const String IS_VALID_COLUMN_NAME = "IsValidEmail";
private const String IS_VALID_COLUMN_DESCRIPTION = "True, if the
value of the selected column is a valid email address; otherwise,
False.";

private const String IS_INTERNAL_OBJECT_PROPERTY_NAME =
"isInternal";

private const String TOO_MANY_INPUTS_MESSAGE = "Only a single input
is supported.";

private const String TOO_MANY_OUTPUTS_MESSAGE = "Only a single
output is supported.";

private const String DEFAULT_OUTPUT_MUST_EXIST_MESSAGE = "The
built-in synchronous output cannot be removed.";

private const String USER_DEFINED_COLUMNS_NOT_SUPPORTED = "User-
defined columns are not supported.";

private const String DEFAULT_COLUMNS_MUST_EXIST = "Built-in output
columns cannot be removed";

private const String DATA_PROFILE_FILE_NOT_FOUND_MESSAGE_PATTERN =
"The file [{0}] could not be located.";

private const String DATA_PROFILE_FILE_FOUND_MESSAGE_PATTERN = "The
file [{0}] exists.";
private const String REGEX_PATTERNS_LOADED_MESSAGE_PATTERN = "{0}

Regular Expression patterns loaded.";

private const String DATA_PROFILE_COLUMN_NOT_FOUND_MESSAGE_PATTERN
= "The file [{0}] does not contain a column named [{1}].";

private const String REGEX_PATTERNS_NOT_FOUND_MESSAGE_PATTERN =
"The file [{0}] does not contain any Regular Expressions patterns

data for a column named [{1}].";

private const String INPUT_COLUMN_NOT_SET_MESSAGE = "The input
column has not been set.";

private const String INPUT_COLUMN_NOT_FOUND_MESSAGE_PATTERN = "An

input column named [{0}] cannot be found.";
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private const String INPUT_COLUMN_FOUND_MESSAGE_PATTERN = "The
input column named [{0}] was found.";

private const String
INPUT_COLUMN_DATATYPE_NOT_SUPPORTED_MESSAGE_PATTERN = "The data
type [{0}] of the selected input column [{1}] is not
supported.\r\nPlease, use a column with a supported data type:
DT_NTEXT, DT_TEXT, DT_STR, or DT_WSTR.";

private const String DATA_PROFILE_NAMESPACE =
"http://schemas.microsoft.com/sglserver/2008/DataDebugger/";
private const String DATA_PROFILE_NAMESPACE_ALIAS = "dp";

private const String DATA_PROFILE_COLUMN_XPATH_PATTERN
= "/dp:DataProfile/dp:DataProfileOutput/dp:Profiles" +
"/dp:ColumnPatternProfile[dp:Column [@Name="{0}"']1";

private const String REGEX_ELEMENT_XPATH_PATTERN
= DATA_PROFILE_COLUMN_XPATH_PATTERN +
"/dp:TopRegexPatterns/dp:PatternDistributionItem/dp:RegexText/text (

)"

Object names and descriptions are defined in these constants, as well as all
the messages used in communicating the current state of the component to
the SSIS package developers.

23. Add the following private variables to the ValidateEmail class:

private String _dataProfileFileName;

private String _dataProfileColumnName;

private String _emailAddressInputColumnName;

private List<String> _regexPatterns = new List<String>();

These variables allow the principal settings of the component to be set once,
and reused as many times as needed during validation and execution.

24. At the bottom of the validateEmail class definition, add the following private
functions:

private Boolean DataProfileColumnExists (String dataProfileName,
String columnName)
{

Boolean result = true;

XmlDocument dataProfile = new XmlDocument () ;

dataProfile.Load (dataProfileName) ;

XmlNamespaceManager dataProfileNSM = new
XmlNamespaceManager (dataProfile.NameTable) ;
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dataProfileNSM.AddNamespace (DATA_PROFILE_NAMESPACE_ALIAS,
DATA_PROFILE_NAMESPACE) ;

String regexElementXPath =

String.Format (DATA_PROFILE_COLUMN_XPATH_PATTERN, columnName) ;
XmlNode dataProfileColumn =

dataProfile.SelectSingleNode (regexElementXPath, dataProfileNSM);
if (dataProfileColumn == null)
{

result = false;

return result;

}

25. This function checks whether the data profile file contains the profile information
about the specified column:

private List<String> LoadRegularExpressions (String dataProfileName,
String columnName)

{

List<String> result = new List<String>();

if (!String.IsNullOrEmpty (dataProfileName) &&
!'String.IsNullOrEmpty (columnName) )

XmlDocument dataProfile = new XmlDocument () ;

dataProfile.Load (dataProfileName) ;

XmlNamespaceManager dataProfileNSM = new
XmlNamespaceManager (dataProfile.NameTable) ;

dataProfileNSM.AddNamespace (DATA_PROFILE_NAMESPACE_ALIAS,
DATA_PROFILE_NAMESPACE) ;

String regexElementXPath =
String.Format (REGEX_ELEMENT_XPATH_PATTERN, columnName) ;
foreach (XmlNode regexPatternElement in
dataProfile.SelectNodes (regexElementXPath, dataProfileNSM))
{
String regexPattern = regexPatternElement.Value;
if (!'result.Contains (regexPattern))
{
result .Add (regexPattern);

return result;

[469 ]




Extending SSIS Custom Tasks and Transformations

26. This function extracts the regular expressions patterns for the specified column
from the data profile file that can be used to validate the column values:

private void ResolveComponentCustomProperties ()
{

_dataProfileFileName =
ComponentMetaData.CustomPropertyCollection[DATA_PROFILE_FILE_NAME_P
ROPERTY_NAME] .Value.ToString () ;

if (VariableDispenser.Contains (_dataProfileFileName))

{

IDTSVariables100 variables = null;

VariableDispenser.LockOneForRead (_dataProfileFileName, ref
variables);

_dataProfileFileName = (String)variables[0].Value;

_dataProfileColumnName =
ComponentMetaData.CustomPropertyCollection[DATA_PROFILE_COLUMN_NAME
_PROPERTY_NAME] .Value.ToString () ;

if (VariableDispenser.Contains (_dataProfileColumnName))

{

IDTSVariables100 variables = null;

VariableDispenser.LockOneForRead (_dataProfileColumnName,
ref variables);

_dataProfileColumnName = (String)variables[0].Value;

_regexPatterns.Clear();

_regexPatterns =
this.LoadRegularExpressions (_dataProfileFileName,
_dataProfileColumnName) ;

_emailAddressInputColumnName =
ComponentMetaData.InputCollection[INPUT_NAME] .CustomPropertyCollect
ion [INPUT_COLUMN_NAME] .Value.ToString () ;

}

This last private function reads the component properties configured by the
SSIS package developer, and stores them in private variables for later use.
The function is invoked at package validation and at execution.
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Observe the _dataProfileFileName and
_dataProfileColumnName variable assignments; if the custom
property contains the name of a variable or a parameter, the
actual value is retrieved from the corresponding variable or
parameter; otherwise, the literal value is used.

27. Immediately before the functions you just added, add the following private
function that is going to be used to validate the email addresses:

private Boolean IsValidEmail (String emailAddress)

{

Boolean result = false;

if (!String.IsNullOrEmpty (emailAddress))
{
foreach (String regexPattern in _regexPatterns)
{
if (Regex.IsMatch (emailAddress, regexPattern,
RegexOptions.IgnoreCase))
{
result = true;
break;

}

return result;

The IsvalidEmail () function in this component is the same as the one used
in the Validating data using regular expressions in a script component recipe
presented in chapter 7, Unleash the Power of SSIS Script Tasks and Components.
Compared to the rest of the code of the ValidateEmail class, it might
appear insignificant; a lot of programmatic logic is needed to make custom
components behave correctly at design and at runtime.

28. Make some space just below the private variable declarations and start typing the
override directive; from the list of suggested
Microsoft.SglServer.Dts.Pipeline.PipelineComponent base class
overridable methods, select ProvideComponentProperties () and replace its
default definition with the following code:

base.ProvideComponentProperties () ;

// Data Profile File name
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IDTSCustomPropertyl00 dataProfileFileName =
ComponentMetaData.CustomPropertyCollection.New() ;
dataProfileFileName.Name = DATA_PROFILE_FILE_NAME_PROPERTY_NAME;
dataProfileFileName.Description =
DATA_PROFILE_FILE_NAME_PROPERTY_DESCRIPTION;
dataProfileFileName.State = DTSPersistState.PS_PERSISTASCDATA;
dataProfileFileName.TypeConverter =

typeof (String) .AssemblyQualifiedName;

dataProfileFileName.Value = String.Empty;

// Data Profile Column name

IDTSCustomPropertyl00 dataProfileColumnName =
ComponentMetaData.CustomPropertyCollection.New () ;
dataProfileColumnName.Name =
DATA_PROFILE_COLUMN_NAME_PROPERTY_NAME;
dataProfileColumnName.Description =
DATA_PROFILE_COLUMN_NAME_PROPERTY_DESCRIPTION;
dataProfileColumnName.State = DTSPersistState.PS_DEFAULT;
dataProfileColumnName.TypeConverter =

typeof (String) .AssemblyQualifiedName;
dataProfileColumnName.Value = String.Empty;

// Input

IDTSInputl00 input = ComponentMetaData.InputCollection[0];
input.Name = INPUT_NAME;

// Input Column Name

IDTSCustomPropertyl00 inputColumnName =
input.CustomPropertyCollection.New () ;
inputColumnName.Name = INPUT_COLUMN_NAME;
inputColumnName.Description = INPUT_COLUMN_DESCRIPTION;
inputColumnName.State = DTSPersistState.PS_DEFAULT;
inputColumnName.TypeConverter =

typeof (String) .AssemblyQualifiedName;
inputColumnName.Value = String.Empty;

IDTSCustomPropertyl00 isInternal;

// Synchronous Output

IDTSOutputl100 output = ComponentMetaData.OutputCollection[0];
output.Name = OUTPUT_NAME;

output.SynchronousInputID =
ComponentMetaData.InputCollection[0].ID;

isInternal = output.CustomPropertyCollection.New();
isInternal.Name = IS_INTERNAL_OBJECT_PROPERTY_NAME;
isInternal.State = DTSPersistState.PS_DEFAULT;
isInternal.TypeConverter = typeof (Boolean) .AssemblyQualifiedName;
isInternal.Value = true;

// Output column

IDTSOutputColumnl00 isVaildEmailColumn =
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output.OutputColumnCollection.New () ;

isVaildEmailColumn.Name = IS_VALID_COLUMN_NAME;
isVaildEmailColumn.Description = IS_VALID_COLUMN_DESCRIPTION;
isVaildEmailColumn.SetDataTypeProperties (DataType.DT_BOOL, 0, 0, O,
0);

isInternal = isVaildEmailColumn.CustomPropertyCollection.New();
isInternal.Name = IS_INTERNAL_OBJECT_PROPERTY_NAME;
isInternal.State = DTSPersistState.PS_DEFAULT;
isInternal.TypeConverter = typeof (Boolean) .AssemblyQualifiedName;
isInternal.Value = true;

The component is defined by the ProvideComponentProperties ()
method —its custom properties, its inputs, and outputs. This method is
invoked when the component is placed in the data flow designer during SSIS
package development.

29. Below the ProvideComponentProperties () method definition you just
created, create some more space, and start typing the override directive again;
this time select the validate () method to override, and replace its default
definition with the following commands:

Boolean isCanceled = false;
Boolean fireAgain = false;

// Only one input is supported.
if (ComponentMetaData.InputCollection.Count > 1)
{
ComponentMetaData.FireError (0, ComponentMetaData.Name,
TOO_MANY_INPUTS_MESSAGE, String.Empty, 0, out isCanceled);
return DTSValidationStatus.VS_ISCORRUPT;

// Only one output is supported.
if (ComponentMetaData.OutputCollection.Count > 1)
{
ComponentMetaData.FireError (0, ComponentMetaData.Name,
TOO_MANY_OUTPUTS_MESSAGE, String.Empty, 0, out isCanceled);
return DTSValidationStatus.VS_ISCORRUPT;

this.ResolveComponentCustomProperties () ;

// Data profile file must exist.
if (!File.Exists(_dataProfileFileName))
{
ComponentMetaData.FireError (0, ComponentMetaData.Name,
String.Format (DATA_PROFILE_FILE_NOT_FOUND_MESSAGE_PATTERN,
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_dataProfileFileName), String.Empty, 0, out isCanceled);

return DTSValidationStatus.VS_ISBROKEN;
}
else
{

ComponentMetaData.FireInformation (0, ComponentMetaData.Name,
String.Format (DATA_PROFILE_FILE_FOUND_MESSAGE_PATTERN,
_dataProfileFileName), String.Empty, 0, ref fireAgain);

// Data profile file must contain at least one Regular
Expressions pattern for the specified column name.
Int32 regexPatternCount = _regexPatterns.Count ();
if (regexPatternCount > 0)
{
ComponentMetaData.FireInformation (0,
ComponentMetaData.Name,
String.Format (REGEX_PATTERNS_LOADED_MESSAGE_PATTERN,
regexPatternCount), String.Empty, 0, ref fireAgain);
}
else
{
if (!'this.DataProfileColumnExists (_dataProfileFileName,
_dataProfileColumnName) )
{
ComponentMetaData.FireWarning (O,
ComponentMetaData.Name,

String.Format (DATA_PROFILE_COLUMN_NOT_FOUND_MESSAGE_PATTERN,
_dataProfileFileName, _dataProfileColumnName), String.Empty, 0);
return DTSValidationStatus.VS_ISBROKEN;

}
else
{
ComponentMetaData.FireWarning (O,
ComponentMetaData.Name,
String.Format (REGEX_PATTERNS_NOT_FOUND_MESSAGE_PATTERN,
_dataProfileFileName, _dataProfileColumnName), String.Empty, 0);
return DTSValidationStatus.VS_ISBROKEN;

// The input column must exist and must be of a supported data
type.
if (String.IsNullOrEmpty (_emailAddressInputColumnName))
{
ComponentMetaData.FireError (0, ComponentMetaData.Name,
INPUT_COLUMN_NOT_SET_MESSAGE, String.Empty, 0, out isCanceled);
return DTSValidationStatus.VS_ISBROKEN;
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}
else
{

IDTSInputColumnl00 inputColumn =
ComponentMetaData.InputCollection[INPUT_NAME] .InputColumnCollection
[_emailAddressInputColumnName];

if (inputColumn == null)

{

ComponentMetaData.FireError (0, ComponentMetaData.Name,
String.Format (INPUT_COLUMN_NOT_FOUND_MESSAGE_PATTERN,
inputColumn.Name), String.Empty, 0, out isCanceled);

return DTSValidationStatus.VS_ISBROKEN;

}

else

{

ComponentMetaData.FireInformation (0,
ComponentMetaData.Name,

String.Format (INPUT_COLUMN_FOUND_MESSAGE_PATTERN,
inputColumn.Name), String.Empty, 0, ref fireAgain);

if (inputColumn.DataType != DataType.DT_NTEXT &&
inputColumn.DataType != DataType.DT_TEXT &&
inputColumn.DataType != DataType.DT_STR &&
inputColumn.DataType != DataType.DT_WSTR)

ComponentMetaData.FireError (0, ComponentMetaData.Name,
String.Format (INPUT_COLUMN_DATATYPE_NOT_SUPPORTED_MESSAGE_PATTERN,
inputColumn.DataType.ToString (), inputColumn.Name), String.Empty,
0, out isCanceled);

return DTSValidationStatus.VS_ISBROKEN;

}

return base.Validate();

Components are validated whenever the package is loaded in SSDT, when
the SSIS developer confirms the component's configuration at the beginning
of the execution, and whenever deployed packages are validated explicitly.

30. To guide the SSIS package developers, and prevent them from inadvertently
corrupting the component's configuration, add the following overrides to the
ValidateEmail class definition:

public override IDTSInputl00 InsertInput (DTSInsertPlacement
insertPlacement, Int32 inputID)
{

// Only one input is supported.
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throw new NotSupportedException (TOO_MANY_INPUTS_MESSAGE) ;

This method will prevent the SSIS developers from creating any additional
inputs:

public override IDTSOutputl00 InsertOutput (DTSInsertPlacement
insertPlacement, Int32 outputID)
{

// Only one output is supported.

throw new NotSupportedException (TOO_MANY_OUTPUTS_MESSAGE) ;
}

This method will prevent the SSIS developers from creating any additional
outputs:

public override IDTSOutputColumnlO00 InsertOutputColumnAt (Int32
outputID, Int32 outputColumnIndex, String name, String
description)
{

// No additional Output Columns can be added.

throw new

NotSupportedException (USER_DEFINED_COLUMNS_NOT_SUPPORTED) ;
}

This method will prevent the SSIS developers from adding any additional
columns to the default output:

public override void DeleteOutput (Int32 outputID)
{
// The built-in output cannot be removed.
Boolean isInternal =
(Boolean) (ComponentMetaData.OutputCollection.GetObjectByID (outp

utID) .CustomPropertyCollection[IS_INTERNAL_OBJECT_PROPERTY_NAME
1.Value);

if (isInternal)
{
throw new
InvalidOperationException (DEFAULT_OUTPUT_MUST_EXIST_MESSAGE) ;
}
else

{
base.DeleteOutput (outputID);
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This method will prevent the SSIS developers from removing the default
output; it will allow them to remove other outputs, but only theoretically,
because adding an output is already prevented by the preceding
InsertOutput () method override:

public override void DeleteOutputColumn (Int32 outputID, Int32
outputColumnID)

{

// Built-in output columns cannot be removed.
Boolean isInternal =

(Boolean) (ComponentMetaData.OutputCollection.GetObjectByID (outp

utID) .OutputColumnCollection.GetObjectByID (outputColumnID) .Cust

omPropertyCollection[IS_INTERNAL_OBJECT_PROPERTY_NAME] .Value);
if (isInternal)

{

throw new
InvalidOperationException (DEFAULT_COLUMNS_MUST_EXIST) ;
}
else

{
base.DeleteOutputColumn (outputID, outputColumnID) ;

}

This last override will prevent SSIS developers from removing the built-in
output columns. Theoretically, it will allow them to remove user-defined
columns; however, the overridden InsertOutputColumnAt () method
prevents them from being added at all.

31. By using the same technique as in steps 26 and 27, override the PreExecute ()
base class method, and use the following code as its definition:

base.PreExecute () ;

this.ResolveComponentCustomProperties();

All the settings needed to process the pipeline data are determined in the
PreExecute () method.
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32. Next, override the ProcessInput () method and replace its default definition
with the following commands:

IDTSInputl100 input =
ComponentMetaData.InputCollection.GetObjectByID (inputlID) ;

Int32 emailAddressInputColumnId =
input.InputColumnCollection[_emailAddressInputColumnName] .ID;
IDTSInputColumnl00 emailAddressInputColumn =
input.InputColumnCollection.GetObjectByID (emailAddressInputColumnId
) i

Int32 emailAddressInputColumnIndex =
input.InputColumnCollection.GetObjectIndexByID (emailAddressInputCol
umnId) ;

IDTSOutputl100 output =

ComponentMetaData.OutputCollection [OUTPUT_NAME] ;

Int32 isValidColumnId =

output .OutputColumnCollection[IS_VALID_COLUMN_NAME].ID;
IDTSOutputColumnl00 isValidColumn =

output .OutputColumnCollection.GetObjectByID (isValidColumnId) ;
Int32 isValidColumnIndex =
BufferManager.FindColumnByLineageID (input.Buffer,
isValidColumn.LineagelID) ;

while (buffer.NextRow())
{
String emailAddress;
switch (emailAddressInputColumn.DataType)
{
case DataType.DT_NTEXT:
emailAddress =
Encoding.Unicode.GetString (buffer.GetBlobData (emailAddressInputColu
mnIndex, O,
(Int32)buffer.GetBloblLength (emailAddressInputColumnIndex)));
break;
case DataType.DT_TEXT:
emailAddress =
Encoding.GetEncoding (emailAddressInputColumn.CodePage) .GetString (bu
ffer.GetBlobData (emailAddressInputColumnIndex, O,
emailAddressInputColumn.Length));
break;
default:
emailAddress =
buffer.GetString (emailAddressInputColumnIndex) ;
break;

buffer.SetBoolean (isValidColumnIndex,
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33.

34.

35.

36.

this.IsValidEmail (emailAddress));
}

Column value validation is performed in the ProcessInput () method. The
data is retrieved from the specified column based on the input column data
type - DT_TEXT and DT_NTEXT large object (LOB) data types require special
handling, whereas the data in DT_STR and DT_WSTR can be read simply with
the GetsString () method.

In the overridden PostExecute () method, use the following commands:
_regexPatterns.Clear();
base.PostExecute () ;

After the rows have been processed, the PostExecute () method releases
the resources; it clears the regular expressions collection, as it is no longer
needed.

Save the solution, and build the project by selecting the Build
SSISCustomComponents command from the Build menu - first using Debug,
and then again using the Release solution configuration. If you followed the
preceding instructions correctly, the project should build successfully. In case of
any errors, inspect the messages in the Error List pane and make the appropriate
corrections.

Use Windows Explorer to navigate to the
C:\85I52016Cookbook\Chapterl10\Starter folder, and locate the
Chapterl10_Deploy_CustomComponent .bat command file.

Execute the command file as the administrator, observe the messages returned in

the Command Prompt window, and finally press any key to complete the
deployment.
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37.

38.

39.
40.

41.

42.

43.

In SSDT, open the AdventureWorksETL. s1n solution, located in the
C:\S88IS52016Cookbook\Chapterl10\Starter\AdventureWorksETL\ folder.

Open the RegExValidation.dtsx package in the control flow; the package is
based on a similar package with the same name that you created in the Validating
data using regular expressions in a script component recipe of Chapter 7, Unleash the
Power of SSIS Script Tasks and Components.

Open the Validate Person Data task in the data flow designer.

From the SSIS toolbox, drag the Validate Email transformation to the data flow
designer; it should be located in the Common section. If the Validate Email
transformation is not available in the SSIS Toolbox, right-click the toolbox, and
select Refresh Toolbox from the shortcut menu. If that doesn't help, close SSDT,
and open the AdventureWorksETL. s1n solution again. If not even that resolves
the problem, return to the Visual Studio instance with SsISCustomization.sln
open, and repeat steps 32 through 34 to redeploy the assembly.

Connect the regular data path from the Person Data source component to the
Validate Email transformation.

Double-click the Validate Email transformation to open the Advanced Editor for
Validate Email.

On the Component Properties page, use the following settings to configure the
component's custom properties:

Property

Value

Data Profile Column Name |EmailAddress

Data Profile File Name SPackage: :DataProfileName
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Refer to the following screenshot to verify your settings:

*+ Advanced Editor for Validate Email

configure compenents that do not have a custom user interface,

Specify advanced properties for the data flow component.

Properties:

The advanced editor provides access to the low-level properties of data flow components, Additionally, the advanced editor can be used to

Component Properties  |nput Columns  Input and Output Properties

v Common Properties
ComponentClassiD
Contactinfe
Description
D
IdentificationString
IsDefaultlocale
LocalelD
Mame
PipelineVersion
UsesDispositions
ValidateExternalMetadata
Version

v Custom Properties
Data Profile Celumn Mame
Data Profile File Mame

UserComponentTypeMame

{8DCEOD45-24D5-40C6-AAEC-

Validates email addresses using the corresponding rule in a data profi

Validate Email
True
English (United States)

Validate Email

0
u

False
True

.

EmailAddress
SPackage:DataProfileMame

55152016 Cookbook. ValidateEmail, S51SCustorComponents, Version=

Data Profile File Name
Data profile file name (fully qualified).

x

Refresh

44. On the Input Columns page, make sure that all the input columns are selected;
leave their Usage Type set to READONLY.
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45. On the Input and Output Properties page, locate the Input Column Name
custom property of the ValidateEmailInput input, and use EmailAddress as
its value, as shown in the following screenshot:

*¢ Advanced Editor for Validate Email m} x

The advanced editor provides access to the low-level properties of data flow components, Additionally, the advanced editor can be used to
configure compenents that do not have a custom user interface,

Component Properties  Input Columns  Input and OQutput Properties

Specify properties for the inputs and cutputs of the data flow component,

Inputs and cutputs:

=-4Z] ValidateEmaillnput ~ Common Properties
Bﬂ Input Columns ArelnputColumnsAssociate| True
4Z] Title Description
=] FirstName ErrorQrTruncatiocnOperatior
42] MiddleName ErrorRowDisposition RD_NotUsed
42 LastName HasSideEffects False
4=] Suffix D 54
_El EmaiI.Address IdentificationString Validate Email.Inputs[ValidateEmail
QE ValidateEmailOutput |sSorted Falee
Bﬂgti:;?;é:;::s Name ValidateEmaillnput
Sourcelocale 1060
TruncationRowDisposition | RD_NotUsed
v Custom Properties
Input Column Mame Email&ddress
Add Output Add Column D

Refresh Cancel Help
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46. Click OK to confirm the configuration. If you followed the preceding instructions
correctly, no validation errors should be reported. If the component is in error
(marked by a red X mark), or if there are any warnings (marked by an
exclamation mark), inspect the Error List pane, investigate each message, and
resolve them accordingly.

47. In the data flow designer, connect the regular data path from the Validate Email
transformation to the Valid or Invalid Email transformation.

48. Make sure that the Data Viewer is enabled on the regular data path leading from
the Valid or Invalid Email transformation to the Multicast component.

49. Save the RegExValidation.dtsx package, and then execute it in debug mode.
107 rows should be extracted from the source file, and seven rows should be
listed in the Invalid Email Data Viewer.

50. Stop the debug mode execution, and close the AdventureWorksETL.sln solution.

How it works...

To create a custom data flow component, you need to create a class that derives from the
Microsoft.SqglServer.Dts.Pipeline.PipelineComponent base class, which provides
the functionalities needed to configure the component at design time and perform the
operations at run time. By implementing the Dt sPipelineComponent attribute, you allow
the class to be recognized as an SSIS component by SSDT at design time and by the SSIS
execution engine at run time.

By overriding the ProvideComponentProperties () base class method, you established
the essential elements of the component: the input, the output, and in it the output column
to hold the result of the transformation. You defined the custom properties (two for the
component and one for the input) that the SSIS package developers can use to configure the
component.

By overriding the validate () method, and some additional design-time methods, you
implemented all the necessary checks needed to guide the SSIS package developer to
complete the configuration correctly.

You used the PreExecute () method to prepare the execution of the component - namely,
to load the email address validation rules from the Data Profile file you created in chapter
5, Dealing with Data Quality, for the column specified in the Data Profile Column Name
custom property. You used the PostExecute () method to release these resources after the
execution completes.
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The principal part of the transformation, however, is implemented in the ProcessInput ()
method, where each row received from the upstream pipeline is validated: data is read
from the column specified by the Input Column Name custom input property and
validated against the Regular Expressions patterns from the Data Profile file. Validation
results are then placed in the IsValidEmail output column, to be consumed by the
downstream components of the data flow.

Managing custom component versions

Over time you might need to make changes to a custom component, for instance because
you needed to optimize or refactor the code, implement new features, or replace the
external assemblies. As long as the interface of the component (its custom properties and its
inputs and outputs) remain unchanged in a later version, you simply deploy the new
version to the destination environments, register it in the GAC, and the new version of the
component will be used the next time the package is executed or edited in SSDT. You do not
even have to modify its version number.

However, if the change affects the components interface - for instance, if you need to add,
remove, or modify any of its custom properties - you need to make the component
upgradable. This upgrade is performed automatically - at design time or at run time - by
invoking a special design-time method of the Microsoft.SqlServer.Dts.Pipeline.
PipelineComponent base class, namely the PerformUpgrade () method. The method is
invoked automatically in SSDT when the SSIS package is being designed or by the SSIS
execution engine when the SSIS package is being executed, if the CurrentVersion
property of the Dt sPipelineComponent attribute was set in the component.

You use the PerformUpgrade () method in the later version of the component to make the
necessary changes to the properties of the earlier version of the component, for instance by
adding a property that was not available in the earlier version, by removing a property that
is no longer used, or by modifying an existing property of the earlier version of the
component so that it can be used by the later component.

In this recipe, you are going to create version two of the component that you created in the
Designing a custom transformation recipe earlier in this chapter. The new version is going to
use an additional custom parameter, and will allow the initial version to be upgraded
automatically.
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Getting ready

Before you can use this recipe, you need to design the custom component, as described in
the Designing a custom transformation recipe earlier in this chapter.

Alternatively, you can use the SSISCustomComponents project of the
SSISCustomization.sln solution, located in the
C:\S858I52016Cookbook\Chapter10\Solution\SSISCustomization\ folder.

How to do it...

1. Open the SSISCustomization.sln solution that you created in the Designing a
custom transformation recipe, earlier in this chapter.

2. In the SSISCustomComponents project, locate the ValidateEmail.cs file, and
open it in the designer.

3. Modify the Dt sPipelineComponent attribute of the validateEmail class, and
add the CurrentVersion property, as shown in the following example:

[DtsPipelineComponent

(

ComponentType = ComponentType.Transform,
DisplayName = "Validate Email",
Description = "Validates email addresses using the

corresponding rule in a data profile file.",
NoEditor = false,
CurrentVersion = 2

)]

Do not forget the comma after the NoEditor property declaration! When the
CurrentVersion property is set, SSDT at design time and the SSIS execution
engine at run time will invoke the PerformUpgrade () base class method,
and attempt to upgrade an earlier version of the component used in an SSIS
package to the current one registered in the GAC.

4. Add the following private constant declarations to the end of the current list of

constants:
private const String REGEX_OPTIONS_PROPERTY_NAME = "Regular
Expressions Options";
private const String REGEX_OPTIONS_PROPERTY_DESCRIPTION = "The
Regular Expressions options to be used in email address
validation.";
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private const Int64 REGEX_OPTIONS_UPGRADE_VALUE = 513;
private const String REGEX_OPTIONS_UNKNOWN_MESSAGE_PATTERN =
"The value of {0} does not represent a valid RegexOptions
value.";

These constants contain some of the settings needed by version two of the
component: object names, descriptions, and messages.

5. Another private variable is required; place it next to the existing ones:
private Int64 _regexOptionsNumber;

6. Modify the ProvideComponentProperties () method, and add the following
new custom property declaration:

// Regular Expressions Options
IDTSCustomPropertyl00 regularExpressionsOptions =
ComponentMetaData.CustomPropertyCollection.New() ;
regularExpressionsOptions.Name = REGEX_OPTIONS_PROPERTY_NAME;
regularExpressionsOptions.Description =
REGEX_OPTIONS_PROPERTY_DESCRIPTION;
regularExpressionsOptions.State = DTSPersistState.PS_DEFAULT;
regularExpressionsOptions.TypeConverter =

typeof (Int64) .AssemblyQualifiedName;
regularExpressionsOptions.Value = (Int64)0;

This property will allow the SSIS package developers to not only specify
which regular expressions patterns to use, and against which column, but
also which regular expressions options to use for matching.

7. Extend the validate () method by adding the following test at the end of the
method's definition (before the return command):

try

{
RegexOptions regexOptions = (RegexOptions)_regexOptionsNumber;
Regex regex = new Regex (@".", regexOptions);

}

catch (ArgumentOutOfRangeException)

{

ComponentMetaData.FireError (0, ComponentMetaData.Name,
String.Format (REGEX_OPTIONS_UNKNOWN_MESSAGE_PATTERN,
_regexOptionsNumber.ToString()), String.Empty, 0, out isCanceled);

return DTSValidationStatus.VS_ISBROKEN;
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8. Extend the ResolveComponentCustomProperties () private function by
adding the following variable assignment to its definition:

_regexOptionsNumber =
(Int64) (ComponentMetaData.CustomPropertyCollection[REGEX_OPTIONS_PR
OPERTY_NAME] .Value) ;

9. Inthe IsvalidEmail () private function, amend the call to the
Regex.IsMatch () method so that the Regular Expressions options can be
passed to it dynamically, as shown in the following example:

if (Regex.IsMatch (emailAddress, regexPattern,
(RegexOptions) _regexOptionsNumber))

10. Make some space below the PostExecute () method definition, and start typing
the override directive; from the list of possible overrides, select the
PerformUpgrade () method. Use the following code to replace the method's
default definition:

DtsPipelineComponentAttribute pipelineComponentAttribute =
(DtsPipelineComponentAttribute)Attribute.GetCustomAttribute (this.Ge
tType (), typeof (DtsPipelineComponentAttribute), false);

Int32 componentLatestVersion =
pipelineComponentAttribute.CurrentVersion;

Int32 activeComponentVersion = ComponentMetaData.Version;
if (activeComponentVersion < componentLatestVersion)
{

try

{

IDTSCustomPropertyl00 existingRegularExpressionsOptions =
ComponentMetaData.CustomPropertyCollection[REGEX_OPTIONS_PROPERTY_N
AME] ;

}
catch (Exception)
{

IDTSCustomPropertyl00 regularExpressionsOptions =
ComponentMetaData.CustomPropertyCollection.New () ;

regularExpressionsOptions.Name =
REGEX_OPTIONS_PROPERTY_NAME;

regularExpressionsOptions.Description =
REGEX_OPTIONS_PROPERTY_DESCRIPTION;

regularExpressionsOptions.State =
DTSPersistState.PS_DEFAULT;

regularExpressionsOptions.TypeConverter =
typeof (Int64) .AssemblyQualifiedName;
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11.

12.

13.

14.

15.

regularExpressionsOptions.Value =
REGEX_OPTIONS_UPGRADE_VALUE;
}
}

ComponentMetaData.Version = componentlLatestVersion;

Save the project, and build it - first using the Debug, and then again using
Release solution configuration. In case of any errors, inspect the messages in the
Error List pane and make the appropriate corrections.

Use Windows Explorer to navigate to the
C:\85I52016Cookbook\Chapterl10\Starter folder, and locate the
Chapter10_Deploy_CustomComponent .bat command file.

Execute the command file as the administrator, observe the messages returned in
the Command Prompt window, and finally press any key to complete the
deployment.

In SSDT, open the AdventureWorksETL. s1n solution, located in the
C:\S8S8IS2016Cookbook\Chapterl10\Starter\AdventureWorksETL\ folder.

Open the RegExValidation.dtsx package in the control flow, and then open
the Validate Person Data task in the data flow designer. In case you did not use
the previous recipe, follow steps 38 through 46 of the Designing a custom
transformation recipe to complete the data flow; otherwise, the Validate Email
transformation should already be in place.
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16. In the Advanced Editor for the Validate Email transformation, under Custom
Properties, the new Regular Expressions Options property should be available
with the default value of 513 (the value represents the case-insensitive, and
culture-invariant, regular expressions matching options). This value is applied
during the upgrade. Refer to the following screenshot to verify your settings:

¢ Advanced Editor for Validate Email O *

The advanced editor provides access to the low-level properties of data flow components. Additionally, the advanced editor can be used to
configure compenents that do not have a custom user interface.

Component Properties  |nput Columns  Input and Qutput Properties

Specify advanced properties for the data flow component.

Properties:

v Common Properties
ComponentClassiD {BDCEID43-2AD5-40C6-AAEC-25722F92D6FCY
Contactinfe

Description Validates email addresses using the corresponding rule in a data profil
D 50

IdentificaticnString Validate Email

IsDefaultLocale True

LocalelD English (United States)

Name Validate Email

PipelineVersion 0

UsesDispositions False

ValidateExternalMetadata True

Version 2

v Custom Properties

Data Profile Celumn Name EmailAddress

Data Profile File Mame SPackage:DataProfileMame

Regular Expressions Options 513

UserComponentTypeMame 55152016Cookbook. ValidateEmail, 5515CustormComponents, Version=|
Regular Expressions Options

The Regular Expressions options to be used in email address validation.

Refresh Cancel Help
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17. Click OK to confirm the configuration.

18. Save the package and execute it in debug mode. Out of 107 source rows, seven
should fail the EmailAddress column validation.

19. Stop the debug mode execution.

20. Close the AdventureWorksETL.sln and SSISCustomization.sln solutions.

How it works...

By specifying the version number of the custom component, in the
DtsPipelineComponent attribute, you mark the new version of the component; a new
version is needed only if the exposed properties, inputs, and/or outputs, have been
modified.

Of course, setting the new version number is not enough to allow the earlier versions of the
component that are already in use in deployed SSIS packages to be upgraded accordingly.
The upgrade is performed by overriding the Per formUpgrade () base class method. In the
preceding example, a new component custom property is added.

After the upgrade, the component's version number is changed as well, to the version
number of the component currently registered in the GAC.

When the new version of the component is deployed and registered, any SSIS package that
uses the component will be upgraded, either the next time you edit it in SSDT or the next
time it is executed.
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Scale Out with SSIS 2017

This chapter will cover the following recipes:

e SQL Server 2017 download and setup

e SQL Server client tools setup

e SSIS configuration for scale out executions
e Scaling out a package execution

Introduction

Since its inception, SSIS was meant to execute on a single machine running Windows. The
service by itself could not scale on multiple machines. Although it would have been
possible to call package execution with custom orchestration mechanism, it didn't have
anything built in. You needed to manually develop an orchestration service and that was
tedious to do and maintain. See this article for a custom scale-out pattern with SSIS:
https://msdn.microsoft.com/en-us/dn887191.aspx.

What lots of developers wanted was a way to use SSIS a bit like the way Hadoop works: call
a package execution from a master server and scale it on multiple workers (servers). The
SSIS team is delivering a similar functionality in 2017, enabling us to enhance scalability
and performance in our package executions.

As mentioned before, the scale out functionality is like Hadoop. The difference is that we
use tools we have more knowledge of. It's also a lot easier to work with SSIS since we are on
the Windows filesystem. As we saw in Chapter 9, On-Premises and Azure Big Data
Integration, on big data, we needed to use ssh to connect to the machine where the files were
copied and produced. Another advantage is that we can consume data at the source. We
don't have to copy it to another machine and SSIS can connect to lots of different sources.
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We do not pretend that the SSIS scale out functionality is a replacement for Hadoop. In
many situations, it might be a good option before exploring other solutions such as
Hadoop/HDInsight or Azure SQL Data Warehouse.

SQL Server 2017 download and setup

This recipe will cover the following subtopics:

e Download SQL Server 2017
e Set up SQL Server with SSIS scale out options

Getting ready

This recipe assumes that you have the necessary permissions to install SQL Server on your
machine.

How to do it...

1. Open your web browser and navigate to

https://www.microsoft.com/en-us/sql-server/sql-server—-2017.

2. Select Download the preview, as shown in the following screenshot:

« O @ s fwww.microsoft comyen-us/sgl-senver/sql-server-2017) fi g

Get ready for SQL Server 2017

Bring the industry-leading performance and security of
SQL Server to Windows, Linux, and Docker containers.

Download the preview > Stay informed >
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3. On the page that appears, select Windows in the platform menus at the right and
click on Install on Windows, as shown in this screenshot:

Download the public preview

macCs

Windows

Daocker

Get started with code samples (Windows) >

4. As shown in the following screenshot, fill in the form and click on Continue:

SQL Server 2017 Community Technical Preview (CTP)

Evaluations | 180 days

@ Download

Please fill out the following form to begin your download:

* First name “

* Last name

* Company name

* Work email address

Work phone number

* Country

* Indicates a required field

Continue
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5. Choose ISO and click on Continue, as shown here:

© SQL Server 2017 Community Technical Preview (CTP)

Evaluations | 180 days

Please fill out the following form to begin your download:

* Please choose a file type:
@& 1so
O caB

* Indicates a required field

6. Choose the language (we selected English) and click on Download, as shown in
the following screenshot:
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micrasoft.com/en-us/evalcenter/evaluate-sql-server-2017-ctp

O saL

Evaluat

Please select your product language
Chinese (Simplified)
Chinese (Traditional)

rhnical Preview (CTP)

English
French

@ German

Italian

Japanese
Korean

Russian
Spanish

Portuguese (Brazil)

n your download:

Download

TITOTCae s o Teoome e

7. The download will now start. Once completed, navigate to the folder where you
saved the file named sQLServer2017CTP2.1-x64-ENU. iso and double-click on
it. Select setup.exe to proceed with the SQL Server 2017 CTP 2.1 installation, as
shown in the following screenshot:

:B autarun

= Medialnfo

H setup

?'__‘I setup.exe
SglSetupBootstrapper.dil

sgrmapi.dll

47772007 317 AM

51172017 1:00 AM
5/10/2017 7:20 PM
4/12/2017 4:03 AM
5310/2017 711 PM

477720017 3:11 AM

Setup Information
AML Document

Application

XML Configuratio...
Application extens...
Application extens...

L] Name Date modified Type Size
1033_EMU_LP 31172017 1:02 AM File folder
. redist 5/11/2017 12:57 &AM File folder
” FESOUFCES 5112017 12:57 AM File folder
ol Tools 3172017 12:57 AM File folder
- xbd 51172017 12:57 AM  File folder

1KB
1KB
107 KB
KB

— g
[TE Y}
— Lh =
-7
m m
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8. Once SQL Server Installation Center appears, click on New SQL Server stand-
alone installation or add features to an existing installation. The SQL Server
2017 CTP 2.1 Setup window appears, as shown in the following screenshot. Click
on Next.

Mircrosoft SOL Server 2017
‘Camuriy Tchrology Preview 2 (CTRS)

7 Install SO Server Management Tools

%

o =
to to an esting SCL

a7 rIes

Irstall SUL Server Reporting Services

Lawnch & downlosd page thet provides
An interret connection is required b ind

Launch a downlcad page that provides
Studin, SCL Server command-fine utiit
provides, SC. Server Profiler and Databa
required to instal these tocks.

Irstall S0L Senver Data Toals

Launch & downlesd pege thet provides
SEOT provides Visusl Studic integration
SQL Database, the SQL Server Database
and Integration Senices. An intemet cof
Mew S0L Server failover cluster installat

Launch a wizard to install & sangle-node;

Add node to & 50U Server Tadover clusty

Launch a wizard to add a node to an ex|

Upgrade from a prevous version of S0

Lawnch a witard b upgrade a préviews

CTPLY.

Mew Machine Learning Server (Stan

inch 3 wizars install

T SOL Server 2017 CTPLY Setup

Product Key

Specify the editson of SOL Server 2017 CTPZ1 to wnstall,

Product Key
License Terms

Global Rules

Microscit Update

Product Updstes

Install Setup Fibes

Imstall Rules

Feature Selection

Feature Rules

Feature Configuraticn Rules
Feady to Install

Installetion Progress
Complete

Validate this instance of SQOL Server 2017 CTP2.1 by entering the 25-character key from the Microsoft
certificate of authenlicity or protuct packaging. You can ko specily a free edition of SOL Server:
Developer, Evaluation, or Express. Evaluation has the langest set of SOL Server features, as documented in
SOL Server Books Online, and is activeted with & 180-day expirstion. Developer edition dees ot have an
expiraticn, has the same set of features found in Evaluation, but is licensed for non-production database
icati £ ly. To upgrade fr salled aditian 1o anether, nun the Edition Upgrade

Vihzaed,

(®) Specily  free editson:
Evaluation

() Enter the product key:
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9. Accept the License Terms and click on Next:

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

T SOL Server 2017 CTP2.1 Setup - O *
License Terms
To install SOL Server 2017 CTP2.1, you must accept the Microsoft Software License Terms.
Product Key ~
MICROSOFT PRE-RELEASE SOFTWARE LICENSE TERMS
License Terms
Global Rules MICROSOFT SQL SERVER 2017 COMMUNITY TECHNOLOGY PREVIEW 2 (CTP2)
Microsoft Update These license terms are an agreement between Microsoft Corporation (or based on where you
Product Updates live, one of its affiliates) and you. Please read them. They apply to the pre-release software

named above, which includes the media on which you received it, if any. The terms also apply
to any Microsoft

s updates,
» supplements,
+ Internet-based services, and

» support services

W
N =]
Copy  Print

| accept the license terms,
SQL Server 2017 CTP2.1 transmits information about your installation experiance, as well as other usage

and performance data, to Microsoft to help improve the proeduct. To learn more about SQL Server 2017
CTP2.1 data processing and privacy controls, please see the Privacy Statement,

< Back MNext » Cancel
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10. As shown in the following screenshot, allow Microsoft Update to run and click
on Next:

T SOL Server 2017 CTP2.1 Setup - O *

Microsoft Update

Use Microsoft Update to check for important updates

ey Microsoft Update offers security and other important updates for Windows and other Microsoft
License Terms software, including SQL Server 2017 CTP2.1. Updates are delivered using Automatic Updates, or you
Global Rules can visit the Microsoft Update website.

Microsoft Update Use Microsoft Update to check for updates (recommended)

Product Updates
) Microsoft Update FAQ
Install Setup Files

Install Rules Microsoft Update Privacy Statement

Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installaticn Progress

Complete

< Back Mext = Cancel
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11. Once Initial Setup Files completes, as shown in this screenshot, click on Next:

5 SOL Server 2017 CTP2.1 Setup - O

Install Setup Files

If an update for SOL Server Setup is found and specified to be included, the update will be installed.

License Terms

Global Rules Task Status
Microsoft Update Scan for product updates Completed
Preduct Updates Download Setup files Skipped
Install Setup Files Extract Setup files Skipped
Install Rules Install Setup files Mot started

Feature Selection

Feature Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

< Back Mext > Cancel
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12. Once the updates are done, the Install Rules window appears; click on Next on
this one once the rules check is completed. As shown in the next screenshot,
there's always a firewall warning. Since we're working on an all-in-one
configuration, this warning can be skipped:

T SOL Server 2017 CTP2.1 Setup — O X

Install Rules

Setup rules identify potential preblems that might occur while running Setup. Failures must be corrected before Setup
can continue,

Product Key Operation completed. Passed: 3. Failed 0. Warning 1. Skipped 0.
Global Rules
Microsoft Update Hide details << Re-run
Product Updates View detailed report
Install Setup Files
Install Rules Rule Status
Feature Selection @ Fusion Active Template Library (ATL) Passed
Feature Rules @ Consistency validation for 50L Server registry keys Passed
Feature Configuration Rules @ Computer domain controller Passed
Ready to Install 4 | Windows Firewall Warning
Installation Progress
Complete
= Back MNext » Cancel
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13. The Feature Selection window appears. In our case, we'll only install the
database engine and SSIS. You'll notice that we select both Scale Out Master and

Worker in Integration Services, the new features we're interested in. Select the
features shown in the following screenshot and click on Next:

M S0 Server 2017 CTPZ.1 Setup

Feature Selection

Select the Evaluaticn features to install.

Product Key

License Terms

Glokal Rules

Microsoft Update

Product Updates

Install Setup Files

Install Rules

Feature Sclection

Feature Rules

Instance Configuration

Server Configuration

Database Engine Configuration
Integration Services Scale OQut ...
Integration Services Scale Out ...
Feature Conhiguration Rules
Ready to Install

Installation Progress

Complete

@ Looking for Reporling Services?  Downluad it from the web

Eeatures:

E-] Database Engine Services
LI SQL Server Replication
O machine Learning Sennices {In-Database)
Or
LI Pythen
[ Full-Text and Semantic Extractions for Search
[ Data Quality Services
L PolyBase Query Service for External Data
[ anatysis Services
Shared Features
] Machine Leaming Server (Standalone)
Or
[T Pythen
[] Data Quality Client
[ Client Tanols Cannectivity
[ Integration Services
[ Scale Out Master
[ Seale Out Worker
[ Client Tools Backwards Compatibility

1 rliant Tanl:e SNK

Feature description:

can operate side-by-side on the same computer.

The cenfliguration and vperation of each instance feature of a SQL Server
instance is isolated from other SOL Server instances. SOL Server instances

Prerequisites for selected features:

Already installed:
|- Microsoft Visual C+ + 2015 Redistributable
i~ Windows PowerShell 3.0 or higher
- Microsoft .NET Framework 4.6
To be installed from media:
Microseft Visual Studio 2010 Redistnbutables

Disk Space Requirements

Drive C: 1233 MB required, 55333 MB available

Select All Unselect All

Instance root directory:

C\Program Files\Microsoft SQL Server,

Shared feature directory:

C\Program Files\Microsoft SOL Server,

Shared feature directory (x&6): CAProgram Files (x86)\Microsoft SOL Server\

< Back Next >

Cancel
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14.

The Instance Configuration window appears; since we might have multiple
instances of SQL Server 2017 until the final release, we'll use a named instance.
This creates separate sets of services for each version of SQL Server installed on a
machine. Be aware that each instance of SQL Server consumes resources, and the
PC where it is installed might have performance issues if you install too many
versions and run them at same time. Enter MS501.2017_21 for MSSQL 2017 CTP
2.1 in the Named instance textbox and click on Next:

Product Key
License Terms
Glokal Rules
Microsoft Update
Product Updates
Install Setup Files
Install Rules
Feature Sclection
Feature Rules

Ready to Install

Complete

Server Configuration

T SOL Server 2017 CTP2.1 Setup - n x

Instance Configuration

Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of the installation path.

(O Default instance

(@) Mamed instance: |MSSQL201?_Z| |

Instance |O: |MSSQLED1 | |

SCU Server directory:  C\Program Files\Microsoft SOL Server\MSSCHL 14 MSSCL2017_21

Installed instances:

Instance Conflguration

Instance Mame Instance ID Features Edition Version

Database Engine Configuration
Integration Services Scale OQut ...
Integration Services Scale Out ...
Feature Conhiguration Rules

Installation Progress

< Back Next = Cancel

15.

In the Server Configuration window, click on the Collation tab and set the
collation to Latinl_General_100_CI_AlI, as shown in the following screenshot.
You might want to refer to chapter 1, SSIS Setup for an explanation of the
collation choice and definition. Click on Next:
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Service Accounts  Collation

Database Engine!

Latin1_General_100_CI_Al | | Customize...

Latin1-General- 100, case-insensitive, accent-insensitive, kanatype-insensitive, width-insensitive

16. The Database Engine Configuration window appears. In the Server
Configuration tab, select Mixed Mode as the authentication mode. Enter a
password for the SA account. The Mixed Mode authentication is required by
Scale Out Workers (SSIS) to be able to write into SSISDB. Add the current user
(you) also as an SQL Server Administrator, as shown in the following screenshot.
Leave the other settings as default and click on Next:

% SOL Server 2017 CTP2.1 Setup - [m] x

Database Engine Configuration

Specify Database Engine authentication security mode, administrators, data directories and TempDB settings.

Product Key Server Lonhiguration  Data Directories TempDB  FILESTREAM

License Terms

Global Rules Specify the ation mode and for the Database Engine.
Microsoft Update Authentication Mode

Product Updates
Install Setup Files
Inctall Rules

Feature Sclection Specify the password for the SOL Server system administrator (sa) account.

(O Windows authentication mode

(®) Mixed Mode (SQL Server authentication and Wind thentication)

Feature Rules Enter password: sssssssnss

Instance Configuration

Confirm password: |seesssss --{

Server Conhiguration

Database Engine Configuration Spexily SQL Server administrators

e ]
et Senices Sk Ot |
Integration Services Scale Out ... access to the Database Engine.

Feature Conhiguration Rules
Ready to Inctall

Installation Progress
Complete

Add Current User Add... Remove

< Back Next » Cancel
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17. We are now directed to Integration Services Scale Out Configuration - Master
Node. Since we're using an all-in-one sample configuration, which means the
master node will reside on the same machine as the worker node, the port
configuration is not very important. We currently don't have any SSL Certificate
handy. Leave the settings to their default values and click on Next.

T SQL Server 2017 CTP2.1 Setup - n x

Integration Services Scale Out Configuration - Master Node

Specify the port number and security certificate for the Scale Out Master nede.

Product Key Specily a port number that the master node uses to communicate with the worker nodes.
License Terms

Glokal Rules

Microsoft Update Port Number a9

Product Updates
Install Setup Files

Install Rules
Feature Selection Select a 55L certificate that is used for the communication between the master node and worker nodes in the scale out topology. A default self-

signed certificate is created if you choose to create a new S5L certificate.
Feature Rules

Instance Configuration
Server Configuration

Database Engine Configuration

Inteyration Services Scale Ou... (®) Create a new SSL certificate
Integration Services Scale Out ...

Feature Conhiguration Rules CNs in the certificate:

Ready to Install

Installation Progress CM=ssiscookbook1T: CN=10.2.2.5
Complete

(0 Use an existing SSL certificate

< Back Next = Cancel
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18. The Integration Services Scale Out Configuration - Worker Node window
appears. As highlighted in the following screenshot, this step is useful when we
install separate worker nodes on different machines. In these cases, we need to
specify the trusted certificate used to authenticate to the master worker node. In
an all-in-one configuration, this step is facultative. Click on Next to continue.

% SO Server 2017 CTR2.1 Setup - n x

Integration Services Scale Out Configuration - Worker Node

Specify the master nede endpoint and security certificate used by the Scale Out Worker nede.

Product Key Provide the master node endpoint which the worker node needs to connect to (e.g. hittps://[MasterNodeMachineMName]:[Port]):
License Terms
Glokal Rules

Microsoft Update
Product Updates httpe://sciscockbook] T:8301

Install Setup Files
Install Rules
Feature Sclection

Feature Rules Configure the S5L certificate of master nede to trust in this machine. The master's S5L certificate needs to be trusted on this worker node for
establishing the connection between worker and master. This is optional if your master certificate has already been brusted, i.e it's issued by &
trusted CA [Certihcation Authonty) on this machine, or the master 15 installed on the same machine. Otherwise, please provide the master's chent
Server Configuration SEL certificate, i.e. the certificate is created and self-signed by yourself and the master is not on the same machine.

Database Engine Confi

Instance Configuration

Integration Services Scale OQut ...

Integration Services Scale Ou...
Feature Conhiguration Rules
Ready to Install
Installation Progress
Complete Browse...
< Back Mext > Cancel
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19. The Ready to Install window appears. As shown in the following screenshot, this
step allows you to review what will be installed. We can always click on < Back
to change anything that we selected before. In our case, everything is fine; click
on Install to start installing SQL Server 2017 CTP1.

% SO Server 2017 CTR2.1 Setup - n x

Ready to Install

Verify the SQL Server 2017 CTP2.1 features to be installed.

Product Key Ready to install SOL Server 2017 CTP2.1:

License Terms = Summary A
Global Rules -~ Edition: Evaluation

Microsoft Update Action: Inctall (Product Update)

Product Updates - Prerequisites

=] h_lrudy installed:

Install Setup Files | Microsoft Visual C++ 2015 Redistributsble

Install Rules L. Windows PowerShell 3.0 or higher
Feature Sclection - Microsoft NET Framework 4.6
Feature Rules =] T_cl be installed from media:

i~ Microsoft Visual Studic 2010 Redistributables

Instance Configuration N ) N R
- Microsoft Visual Studic Tocls for Applications 2015

Senver Configuration [=- General Conhguration

Database Engine Configuration |- Features

Integration Services Scale Out ... " Database Engine Services
Integration Services Scale Out ... -~ Integration Sennces

Feature Conhiguration Rules ::::: g: :::?::r

Ready to Install [=- Instance conhigurabion

Installation Progress = Instance Narme: MSSCQL2017 21
Complete - Instance ID: MSSCL2017_21

& Instance D
L. 5QL Database Engine: M5SQL14.MS5QL2017 21
“-Instance Directory: C:\Program Files\Microsoft SQL Server\,
[=)- Shared camponent root directory
L Shared feature directory: C:\Program Files\Microsoft 5QL Server\,
' Shared feature (WOWEA) directory: C:\Program Files (xB€)\Microcoft SOL Server,
[=- Preduct Update
L Nndata Frahlad: Tre %4

Contigurabion file path:

C:\Program Files\Microsoft SQL Server\1407\Setup Bootstrap\Log\20170612_123753\ConfigurationFile.ini

< Back Install Cancel

20. The Installation Progress window appears. It might take several minutes to
complete. As shown in the following screenshot, there's a progress bar that tells
us the progress of the installation:
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T SOL Server 2017 CTP2.1 Setup - n x

Installation Progress

Product Key
e s —
Glokal Rules Performing Windows Installer actions.

Microsoft Update

Product Updates

Install Setup Files

Install Rules

Feature Sclection

Feature Rules

Instance Configuration

Server Configuration

Database Engine Configuration
Integration Services Scale OQut ...
Integration Services Scale Out ...
Feature Conhiguration Rules
Ready to Install

Installation Progress
Complete

Next > Cancel

21. The last step will show you that the installation is complete.

There's more...

We have now installed the server portion of SQL Server. The next steps will show you how
to install SQL Server Management Studio (SSMS) and SQL Server Data Tools (SSDT).

SQL Server client tools setup

We will see how to setup SQL Server client tools.
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Getting ready

This recipe assumes that you have access to the internet and you have the necessary rights
to install the software on your PC.

How to do it...

1. From SQL Server Installation Center, click on Install SQL Server Management
Tools, as highlighted in the following screenshot:

T 5QL Server Installation Center = O X
A
Planning ﬁ New SQL Server stand-alone installation or add features to an existing installation
Installati Launch a wizard to install SOL Server 2017 CTP2.1 in a non-clustered environment or
to add features to an existing SCL Server 2017 CTP2.1 instance.
Maintenance
Tools Install SQL Server Reporting Services
Launch a download page that provides a link to install SQL Server Reporting Services,
Resources An internet connectien is required te install SSRS,
il [ Install SQL Server Management Tools
Options “}?" Launch a download page that provides a link to install SQL Server Management

Studio, SOL Server command-line utilities (SQLCMD and BCP), SGL Server PowerShell
provider, SOL Server Profiler and Database Tuning Advisor. An internet connection is
required to install these tools.

as Install SQL Server Data Tools

P Launch a downlead page that provides a link to install SQL Server Data Tools (SSDT).
SSDT provides Visual Studio integration including project system support for Azure
SQL Database, the SCL Server Database Engine, Reporting Services, Analysis Services
and Integration Services. An internet connection is required to install 550T.

ﬁ New SQL Server failover cluster installation
; Launch a wizard to install a single-node SQL Server 2017 CTP2.1 failover cluster,

?’f Add node to a 5QL Server failover cluster
Launch a wizard to add a node to an existing SOL Server 2017 CTP2.1 failover cluster.

ﬁ Upgrade from a previous version of SQL Server
Launch a wizard to upgrade a previous version of SQL Server to SQL Server 2017
CTP2.1.

Mircrosoft SQL Server 2017
Community Technology Preview 2 (CTP2) ﬁ MNew Machine Learing Server (Standalone) installation

Launch a wizard to install Machine Learning Server (Standalene) on a Windows
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2. A browser opens and the following page opens. Select version 17.1 (the latest
version available at the time of writing this book), highlighted in the following

screenshot:
B Download SOLServerh X - g x
@] 11/ clocs smicrosol oo fen-us fsgl/ssmsfdownload-sgl-server -management-studso-ss = ¥ O

l- Microsoft Technolagies Documentation Resources

Download SQL Server Management = e

£ Share

Studio (SSMS)

SOL Server Agent + 2 « 3 min to read - Co utors G@OA G light -

F1 Help +

Menu Help + SQL Server Management Studio (S5M3) is an integrated environment for managing any In this article
SQL infrastructure, from SQL Server to SQL Database. SSMS provides tools to configure,

Clbject Explorer + . R . A SOL Server Management Studio
monitor, and administer instances of SQL from wherever you deploy it. SSMS provides .

Solution Explorer + . R Mew in this Release
tools to deploy, monitor, and upgrade the data-tier components, such as databases and .

Templates « — . . N Previous releases
data warehouses used by your applications, and to build queries and scripts.

Visual Database Tools + Feedhack

Register Servrs + This release features improved compatibility with previous versions of SQL Server, a See Also

Futoriat stand-alone web installer, and toast notifications within 55M5 when new releases become

utorials +

available.

What is SSMS7

$5MS Changelog S5MS is free! Download it below!

Release notes

Previous SQL Server | @ Download SQL Server Management Studio 17.1

Management Studic
Releases @ Download SQL Server Management Studio 17.1 Upgrade Package (upgrades
Usage Feedback 17.0 ta 17.1)

Callection | |
=
Is this page helphl?

Save Save as Cancel x ﬂﬂ

‘What do you want to do with 55MS-Setup-EMLULexe (784 MB)?
e Download Pl From: download microsoft.com
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3. Once the download completes, double-click on the downloaded file to start the
installation process. Once completed, you get a window similar as the one shown
in the following screenshot:

T S0 Server 2017 CTP2.1 Setup _ 0 w
Complete
Your SQL Server 2017 CTP2.1 installation completed successfully with product updates.

Product Key Information about the Setup operation or possible next steps:

License Terms

Glokal Rules

Feature

& Database Engine S

Microsoft Updat : = - .
ks POSte (\9 Scale Out Worker Succeeded

Product Updates @ Scale Qut Master Succeeded

Install Setup Files @ Integration Services Succeeded

Install Rules (@ 501 Browser Succeeded

(i e (& sQL Writer Succeeded

(@ 5L Client Connectivity Succeeded

Festure fulcs (& 50L Chient Connectivity SDK Succeeded

Instance Configuration @ Setup Support Files Succeeded

Server Configuration

Database Engine Configuration

Integration Services Scale OQut ...

Integration Services Scale Out ... Dietals:

Feature Conhiguration Rules )nstnll ==t

Ready to Install ’

Installation Progress

Complete

Summary log file has been saved to the following location:

CAProgram Filec) rosoft SO Servert 1 A0 Setup Logh201 /0612 123753\% y SSISC 17 20170612 123753 tt
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4. Go back to SQL Server Installation Center, and this time, click on Install SQL
Server Data Tools, as highlighted in this screenshot:

T 5QL Server Installation Center

Planning
Installation
Maintenance
Tools
Resources

Advanced

Options

Mircrosoft SQL Server 2017
Community Technology Preview 2 (CTPZ)

= O

New SQL Server stand-alone installation or add features to an existing installation

Launch a wizard to install SOL Server 2017 CTP2.1 in a non-clustered environment or
to add features to an existing SQL Server 2017 CTP2.1 instance.

Install SQL Server Reporting Services

Launch a download page that provides a link to install SQL Server Reporting Services.
An internet connection is required to install SSRS,

Install SOL Server Management Tools

Launch a download page that provides a link to install SQL Server Management
Studio, SOL Server command-line utilities (SQLCMD and BCP), SGL Server PowerShell
provider, SOL Server Profiler and Database Tuning Advisor. An internet connection is
required to install these tools.

Install SQL Server Data Tools

Launch a download page that provides a link to install SQL Server Data Tools (S5DT).
SSDT provides Visual Studio integration including project system support for Azure
SQL Database, the SQL Server Database Engine, Reporting Services, Analysis Services
and Integration Services. An internet connection is required to install 550T.

5

New SQL Server failover cluster installation
Launch a wizard to install a single-node SQL Server 2017 CTP2.1 failover cluster,

Add node to a S5OL Server failover cluster
Launch a wizard to add a node to an existing SQL Server 2017 CTP2.1 failover cluster.

Upgrade from a previous version of SQL Server

Launch a wizard to upgrade a previous version of SQL Server to SQL Server 2017
CTP2.1.

MNew Machine Learing Server (Standalone) installation

Launch a wizard to install Machine Learning Server (Standalene) on a Windows

X
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5. You are directed to the SSDT website. As shown in the following screenshot,
download the latest version (17.1 at the time of writing) of SSDT:

2" Download SOL ServerMane B Cownload SOL Server © X + = o x

D ﬁ micrasaf.com IID * = ?ﬁ

=' Microsoft Technologies - Doc ion - Resources - Search

Docs / SOL / S50T

e Download SQL Server Data Tools & Comments

£ Share
(SSDT) e

Changelog for SSOT 2017-3-10 + 3 min to read = Co ws Q@A Light =
Data-Tier Application
Framewark - License Terms SQL Server Data Tools is a modern development tool that you can download for free to In this article
Previous rebeases of SSOT build SQL Server relational databases, Azure SOL databases, Integration Services

. . . . . SOL Server Data Tools
and S50T-81 packages, Analysis Services data models, and Reporting Services reports. With 5507, you )

. h Download Visual Studic
SQL Server Tools can design and deploy any SQL Server content type with the same ease as you would
) L . ) Installing SSOT without Visual

License Terms - S50T develop an application in Visual Studio. This release supports SQL Server 2017 through Studio pre-installed

SQL Server 2005, and provides the design environment for adding features that are new Supported SaL versions

|+ Download POF in SQL Server 2016. Nesxt steps
@ . Use 550T in Visual Studio 2017
Download S0 Server Data Tools 17.1 for Visual Stu ¥
See Alio

@ Download Data-Tier Application Framework (Dackx) 17.1 -~

SQL Server Data Tools

Version Information

— k b this page helphal?

What do you want to do with SSOTSetup.exe (594 KB)7 ﬂu
From: download.microsoft.com L ] X
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6. The SSDT installer appears as shown in the following screenshot. Although only
SQL Server Integration Services is necessary for this chapter, it doesn't hurt to
install the other component as you might want to use it later. Click on Next to
start the installation:

Lﬁ Microsoft SOL Server Data Tools - Visual Studio 2015 — K

Install tools for these SQL Server features:

SQL Server Database

% MSQL Server Analysis Services

SQL Server Reporting Services

Microsaft*

Server SQL Server Integration Services
Data Tools

To learn more about SQL Server Data Toals,
Click Here

To learn more about Privacy and Customer Feedback,
Click Here

Mext Cancel
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7. The Microsoft Software License Terms page appears. Check I agree to the
license terms and conditions and click on the Install button, as shown in the
following screenshot:

)

Micrasoft*

SQL Server

Data Tools

I_-_ﬁ Microsoft SOL Server Data Tools - Visual Studio 2015 —

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER DATA TOOLS

These license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them. They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any Microsoft
+ updates,

¢ supplements,

# Internet-based services, and

»  support services

for this software, unless other terms accompany those items. If so, those terms apply.

BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS. YOU MAY CHOOSE NOT TO ACCEPT
THESE TERMS, TN WHICH CASE YOU MAY NOT USE THE SOFTWARE (IF YOU HAVE NOT
ALREADY INSTALLED IT) OR WITHDRAW YOUR ACCEPTANCE ANY TIME BY UNINSTALLING
THE SOFTWARE.

If you comply with these license terms, you have the rights below.

1. INSTALLATION AND USE RIGHTS.

[ agree to the license terms and conditions

Install Cancel

8. The Setup Progress page appears as SSTD gets installed, as shown in the
following screenshot:
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Lrﬁ Microsoft SOL Server Data Tools - Visual Studio 2015 — *

Setup Progress

To learn more about SQL Server Data Tools,

ﬁ Click Here

&
Microsoftr "

SQL Server

Data Tools

Download Progress
Microsoft SQL Server 2017 Analysis Management Objects CTP2.1

Installation Progress

Cancel

9. Once the installation completes, we're ready to proceed to the setup of SSIS to run
in scale out mode.

Configuring SSIS for scale out executions

We'll now configure the SSIS catalog and workers to be able to use scale out executions with
SSIS.

Getting ready

This recipe assumes that you've installed SQL Server 2017, SSIS in scale out mode as well as
SSMS 17.1 or later.
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How to do it...

1. Open SQL Server Management Studio and connect to the newly installed SQL

Server 2017 instance.

2. In the Object Explorer, right-click on the Integration Services Catalogs node and

select Create Catalog.

3. The Create Catalog window appears. As shown in the following screenshot,
check the Enable this server as SSIS scale out master option as well as providing

a password for the catalog. Click on OK when finished.

U4¢ Create Catalog

I@I Ready

Select a page
K General

Connection

o SSISCOOKBOOKIT\MSSQL2017
A
[SSISCOOKBOOKI T\ Christian]

View connection properties
Progress
Ready

Script ~ | @) Help

To create and use the catalog, CLR integration must be enabled on the cument SGL Server instance.
Enable CLR Integration

Enable automatic execution of Integration Services stored procedure at SQL Server startup.

MName of the catalog database:

[ss1sDB

The catalog protects data using encryption. A key is needed for this encryption. Enter a password to
protect the encryption key, and save the password in a secure location.

Password:

(—

Retype Password:

‘You can manage the encryption key by creating a backup. I you migrate or move the Integration
Services catalog to another SOL Server instance, you can restore the key to regain access to

encrypted content.
—
Enable this server as 5515 scale out master I

Cancel Help
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4. Still in SSMS, run the following SQL statements. The first statement lists the
workers available. Copy the WorkerAgentld into the clipboard by right-clicking
on the value in the grid and select Copy.

Type the second SQL statement and use the clipboard's content as parameter (the
grayed-out shape in the screenshot). This will enable this specific worker.

50LCueryl.sql - DE..BPGI3Mccote (B4))* + X
—SELECT * FROM [SSISDB].[catalog].[worker_agents]

EXEC [cataleg].[enable_worker_agent] '

5. We'll now create a simple database to hold our test scale out data. In SQL Server
Object Explorer, right-click on the Databases folder and select Create Database.
Name it Test SSISScaleOut and click on OK.

6. By default, the workers run under the NT Service\SSISScaleOutWorker140
Windows user. This user is not a login in SQL Server. In SQL Server Object
Explorer, expand the Security folder and right-click on the Logins folder; select
New Login from the contextual menu. The Login - New window appears. As
shown in the following screenshot, type NT SERVICE\SSISScaleOutWorker140
in the login name:
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B Login - New - O
Select a page LT Scipt + @ Help
& General
& Server Roles
& User Mapping Login name: NT SERVICE\S5I55caleQutWarker140] | Sgarch..
& Securables o
B Status (® Windows authentication
() 5QL Server authentication
(O) Mapped to cerificate
Connection (7) Mapped to asymmetric key
Server: 1 Map to Credertial
SSISCOOKBOOKITWMSSQL2017,
Connection: Mapped Credentials Credential Provider
S51SCOOKBOOKI M Christian
ﬁ View connection properties
Progress
Ready Default database: master >
Default language: <default> >
Cancel

7. Click on User Mapping in the upper-left pane.
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8. As shown in the following screenshot, select the TestSSISScaleOut database and
assign both db_datareader and db_datawriter database roles to the login. Click
on OK to complete the login creation.

ﬁ View connection properties

Progress [] db_owner
[] db_securityadmin
Ready public

B Login - New - O x
Select a page LT Scipt + @ Help
& General
& Server Roles
& User Mapping Users mapped to this login:
& Securables Map Database User Defautt Schema
& Status (] master
| model
0 msdo
[]  SSISDB
[l tempdb
Test55155caleCut NT SERVICEYS5155caleOutWorker 140
< >
Connection = —py——
Server: S i S
551SCOOKBOOKTAMSSQL20T7 Database role membership for: Test55155caleOut
Connection: ;
55ISCODKBOOK 7\Christian [] db_scoessadmin

[] db_backupoperator
db_datareader

[] db_ddiadmin

[] db_denydatareader
[] db_denydatawriter

Cancel
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9. The last operation ensures that the worker will have access to the database objects
in read/write mode.

There's more...

SSIS is now configured for scale out executions. The next recipe will just show how we can
execute a package in scale out mode.

Executing a package using scale out
functionality

Finally, we're able to do the real work: creating a simple package and execute it in scale out
mode.

Getting ready

You will need SQL Server 2017, SSIS 2017, SSDT, and SSMS 2017 to complete this recipe. It
is also assumed that you have configured SSIS in the previous recipe.
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How to do it...

1. Open SSDT and create a new SSIS project named SSISCookBookScaleOut, as
shown in the following screenshot. Click on OK to create it:

Reporting Services
Visual C#
Visual Basic

Report Server Project

o] 2i

-y
A\

Visual C++ Analysis Services Tabular Project

T v T T

Visual F#
SQL Server
JavaScript
PowarShall
I Python
Typescnpt
Game

-

Build Accelerator

-

Other Project Types
Samples

I Online

Mew Project
P Recent NET Framework 452 = Sortby: Default - =
4 |nstalled 9
rrn Analysis Services Mullidimensional and Dala Mini...Business Intelligence
4 Templates
4 Business Intelligence ﬁ!l::_'l Integration Services Project Business Intelligence
Analysis Sarvices ¥
Integration Services .‘m Report Servar Project Wizard Business Intelligence

Search Installed Templates (Cirl+E)

Type: Rusiness Intelligence

This project may be used for building
high perfermance data integration and
workflow solutions, including extraction,
transformation, and loading (ETL)

Business Intelligence

Business Intelligence

Click here to go online and find templates

Name: SSISCookBookScaleOut

Location: chusersichristianidocumentsivisual studio 2015\Projects

Solution name: SSISCookBookScaleOut

for data h

P

-

[ Create directary far solution
[] Add to Source Control

[ ok J[ concel ]
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2. In the Solution Explorer, right-click on the Package.dtsx that is created with the
project and select Delete, as shown in this screenshot:

“ 0 X & x

Set as StartUp Object
Execute Package
Deploy Package
Open

View Code

View Designer
Entry-peint Package
Scope to This

Mew Sclution Explorer View
Exclude From Project
Cut

Copy
Delete

Rename

Properties

Selution Explorer
R o-SFP L=

Search Solution Explorer [Ctrl+;) J

%] Solution '5515CookBookScaleOut' (1 project)
4 4 ssisCookBookScaleOut

& Projectparams

&l Connection Managers
4 fml 5515 Packages

e Parts
rtrel Flow
laneaus

F7
Shift+F7

Ctrl+X
Ctri+C
Del

Alt+Enter
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3. Right-click on the project and select Properties from the contextual menu. As
shown in the following screenshot, change the ProtectionLevel property of the
project to Do not save sensitive data and click on OK in both windows. You'll
get a warning telling you that you'll have to do the same for all packages in the
project. We don't have any, so we simply get rid of the warning dialog.

Sensitive data means usernames and passwords. It's better to use parameters
instead of relying on SSIS to keep this information. It doesn't hurt to leave this
property as default, but we'll get annoying warnings at deployment time. So, the
best practice is to use parameters and not the Encrypt sensitive data with user

key setting.
N/A N/A Configuration Manager.
4 Common Properties v ldentification
Project CreationDate 6/19/2017 9:28 PM -04:00
b Configuration Propertie CreatorComputerame DESKTOP-MEPGI3I
CreatorName DESKTOR-MEPGJ3N\ccote
Dezcription
Name. =3 odkeonk Project Protection | evel X
v Security
ProtectionLevel EncryptSensitid  cyect the projoct protection kvel:
v Version
VersionBuild 0 tlunclieats Mol cala X
VersionComments user key
VersionMajor 0 Encrypt sensitive data with password

VersionMinor

Protectionlevel
How sensitive data chould be handled.

0K Cancel Apply

4. Now, right-click on the project and select New SSIS package from the contextual

menu. Rename it ScaleOut.

5. From the SSIS toolbox, drag and drop a data flow task on the control flow of the
package. Name it dft_SSISScaleOut and double-click on it to go into the data

flow task.
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6. From the connection managers pane, right-click and select New OLEDB
Connection Manager. In the configure OLEDB Connection Manager window,
click on New and set the properties as shown in the following screenshot:

i Connection Manager

X
LU-UEC Native OLE DBVSQL Server Native Client 11.0 hd |
Cnnm;clion Server name:

ﬁ AMSSQL2017_21 v Refresh
All

Log on to the server

Authentication:  Windows Authentication

Save my password
Connect to a database

(®) Select or enter a database name:
TestSSI55caleOut

(O Attach a database file:

Test Connection Cancel Help
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7.

8.
9.

10.

11.

12.

Click on the Test Connection button to test the connection. If everything is okay,
get rid of the test dialog box and click on OK to create the connection manager.

Rename it as cmgr_TestSSISScaleOut.

From the SSIS toolbox | Other sources, drag and drop an OLEDB source.
Rename it ole_src_AddRows. Double-click on it and enter the following query:

SELECT 1 AS Id, 'Test Scale out' AS ProcessName

Add a derived component to the data flow. Rename it to
der_ServerExecutionId and tie it to the ole_src_AddRow source. Open it.
Add a column, ServerExecutionId, and set its expression to

@ [System::ServerExecutionID]. Leave other columns as they are and click
on OK to close the Derived Column Transformation Editor.

From the SSIS toolbox | Other destinations, drag and drop an OLEDB
destination onto the data flow surface. Rename it as ole_dst_SSISScaleOut.
Open it and click on the New button beside the table or view dropdown. Instead
of choosing an existing table, since we don't have any yet, we'll create a new one.
As shown in the following screenshot, adapt the T-SQL, create the table script to
remove the ole_dst_, and click on OK.

@2 Create Table O *

CREATE TABLE [SSISScaleQut] (
[id] int,
[ProcessMame] varchar(14),
[ServerExecutionld] bigint

)

OK Cancel
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The query is as follows:

CREATE TABLE [SSISScaleOut] (
[Id] int,
[ProcessName] varchar (14),
[ServerExecutionId] bigint

)

13. Click on the Mappings tab to set the links between pipeline and table columns.
Click on OK in the OLE DB Destination Editor to close it. Your data flow should
look like the following screenshot:

Data Flow Tagk: % dft SSISScaleOut

i—) ole_src_AddRow

fl, der_ServerExecutionld

e ole_dst_ssisscaleout

14. Test the package, ensuring that everything works correctly.

15. We'll now deploy the project. In the Solution Explorer, right-click on the SSIS
and deploy it in the SSIS Catalog created in the previous recipe.

16. Once deployed, open SSMS; expand to the Integration Services Catalogs until
you get to the ScaleOut.dtsx package. Right-click on it and select Execute in
Scale Out... from the contextual menu, as shown in the following screenshot:
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= [y SSISDB
= 55155caleQut
= Projects
= 175 SSISCookBookScaleC
= Packages

) ScalcOuiiany

Environments Configure...
=3 SOL Server Agent (Agent XPs Execute...
Validate...

Execute in Scale Out...

Start PowerShell

Reports 3

Refrezh
Properties

17. The Execute Package In Scale Out window opens, as shown here:

0 Fleady

Seded & page

J Package Selecion
& Machne Selection

Cowwmerdion

View connection propartise
Frogress
Ready

%/ Execute Package In Scale Out

LT Seript - @ Help

=bs[3 55155cakOu Parameters  Connection Managers  Advanced
515 5515 ock Mook SealeOut

LAl Paamedes Wik

¥ S5ISCOOKBOOKITMSSGL20IT
21
[5515CO0KBOCK T Chrietian]

Cancel Help
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18. Click on Machine Selection in the upper-left pane. You can see that the worker
we registered in the previous recipe is there. By default, Allow any machine to
execute the selected package is checked. Since we have only one worker
registered, we'll leave it checked. Modifying this setting would be useful if we
had many workers and we'd like to be able to choose from among them the
worker(s) to execute the package.

%/ Execute Package In Scale Out - [m] o
0 Ready

Seded a page LT Seript - @ Help
K Package Selecion
& Machne Sclection
[ Alowe any machin to exccuts the aclected packages.

[ Machine Name User Account
[0 $SISCOOKBOOKIT NT Senvice’\S5155caleOu...

Cowwmerdion
¥ S5ISCOOKBOOKITMSSGL20IT
21

[5515CO0KBOCK T Chrietian]

View connection propartise
Frogress
Ready

Cancel Help

19. Click on OK and you'll get a message, as the following screenshot shows. This
confirms that the package execution has been queued to execute. Click on OK to
close this dialog box.

Microsoft SCL Server Management Studic >

0.' The packages you selected have been gueued to execute.

b

=
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20. In the SQL Server Object Explorer, right-click again on the ScaleOut.dtsx
package. As shown in the following screenshot, go to Report | Standard Reports
| All Executions from the contextual menu:

= Integration Services Catalogs
= [ SSISDB
= SS155caleQut
= Projects
= _.,1 5515CookBookScaleC
=] Packages
i —lm Configure...
Environments
B 50L Server Agent [Agent XP e
Validate...

Execute in Scale Out...

Start PowerShell

Reports k Standard Reports 3 All Executions

Refresh Custom Reports... All Validations
Properties

21. The report opens and you can see that the execution has succeeded, as shown in
the following screenshot. Click on the All Message link under the Report

column.
Execution Information
Failed Running Succeeded Others
1D + Status Report Folder Name 2 Project Name : Package Name :
3 Succeeded Overview All Messages Execution S55155caleCut 5515CookBookScaleOut ScaleOut disx
Performance
1/1
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22. The report messages are now detailed. As highlighted in the following
screenshot, we can see that SSIS tried to scale out the insertion in the destination,
even though it was a very simple package.

Il Messages
T Ehec  Message Type: Al (4 more)
Message Type Measage Time s Measage 5  Message Source Name = Subcomponent Name = Execation Path

OnPestExscute 62072017 10:37:18 AM ScaleOut:Firished, 10:37:18 AM, Bapsed time: ScaleOu “Package
00:00:01.110.

OnPostExecute mmmu:mlmg ss‘;am:m. 10:37:18 AM, Bapeed time:  oft_S51SScaleOut “Packags'dit_S5155caleOut

00-00.282.

Oninformation 62072017 10:37:18 AM dht_! “ole_dat ! Ou” it 5515 Ppeine "Package'dft_SSISScaleCut
wrtte 1 rowes

Onirfomation 62072017 10:37:18 AM ot ion: Ch hase i L 5515 Fipeine "Package'dit_SS5ISScaleOut

Onirformation 67202017 10:37:18 AM it 5 Post B h it 5 Cut $515 Psine "Package'dft_$5|55caleOut
bagnang.

Oninformation E/20/2017 10:37:18 AM ot _SSISSealeOut:information: Theh:f commi for the dft_SSISScaleOut ole_dat_SSISSealeOut [11] ‘Package'dit_SSISScaleOut
dal inseiton i "ole,_ddl_ 4" has andad

Onifomation B/20/2017 103718 AM dit_S5I5ScaleOut Infomation: The final commi forthe ot _SS5ISScaieOut e _dat ] sge\dfft
dafs insetion in "che_del_ 5515 SoskeOut” | )

That's it! We've run the SSIS package using scale out mode. That completes the recipe.
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