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Foreword

For me, one of the great pleasures of working at Microsoft was shepherding new products from concept to
release. However, it was even more fulfilling to witness the birth and growth of new communities of users, for
what is a product without a user? Just bits and bytes on a disk. In my role as Group Product Manager of the SQL
Server Integration Services team, it was my privilege to watch the evolution of both the SSIS application and the
social network of users.

The Integration Services team, under the exceptional leadership of Kamal Hathi, delivered a product in
2005- SQL Server Integration Services- that was intended to be not only a powerful application in its own right,
but a platform for customers and partners to extend and expand as their data integration needs changed and
grew over time. Over the years (and through several versions of the product) SQL Server Integration Services has
grown to become an industry-leading technology.

When we started developing what users now call SSIS, anyone building a data warehouse had only two
choices: expensive, highly specialized tools for Extraction Transformation and Loading (ETL), or tedious,
difficult-to-maintain, custom coding. With SSIS we wanted to break through those traditional restrictions: to
deliver a truly scalable tool, simple enough for the beginner, but with the extensibility and programmability of a
platform for the expert.

Little did we anticipate how eagerly the SQL Server user community would embrace this tool! Our user
base grew quickly, and, as in any group endeavor, natural leaders emerged. The authors of this splendid book
are, quite simply, among the most outstanding contributors to the SSIS social network. They are leaders not only
because of their skills, but because of their tireless support and commitment to helping others. This book distills
that learning, and that community focus, into a volume to keep by your keyboard for years.

The challenge with a tool such as SSIS is that there are simply so many possibilities facing the user. If I can
choose a prebuilt component, which one do I choose? If I can extend the capabilities with script, when should
I do that? How do I choose between the many ways to load a slowly-changing-dimension table, or for handling
XML?

SQL Server 2012 Integration Services Design Patterns not only provides solutions to such problems; even
more usefully, this book channels the authors’ extensive experience into patterns. In recent years, design patterns
have proved their value to software developers as flexible templates for addressing recurring problems that still
need specific implementation details. SQL Server 2012 Integration Services Design Patterns takes this approach,
quite uniquely, into the world of data warehousing and ETL.

The result is a collaborative work by experts, suitable for beginners and advanced users alike.

Even though I moved on from the SSIS team, and from Microsoft, some years ago now, it is a pleasure for me
to remain in touch with the user community I admire so much. And it is a honor for me to introduce you to this
much-anticipated and valuable book.

Happy integrating!

Donald Farmer
VP Product Management, QlikTech
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CHAPTER 1

Metadata Collection

The first Integration Services design pattern we will cover is metadata collection. What do we mean by “metadata
collection”? Good question. This chapter could also be called “Using SSIS to Save Time and Become an Awesome
DBA!” Many DBAs spend a large portion of time on monitoring activities such as verifying backups, alerting on
scheduled job failures, creating schema snapshots (“just in case”), examining space utilization, and logging
database growth over time, to name just a very few. Most RDBMS systems provide metadata to help DBAs
monitor their systems. If you've been a DBA for a few years, you may even have a “tool bag” of scripts that you use
to interrogate metadata. Running these scripts manually is easy when you have just one or two servers; however,
this can quickly become unwieldly and consume a large portion of your time as your enterprise grows and as the
number of database servers increases.

This chapter examines how to use Integration Services and the metadata that exists within SQL Server to
automate some of these routine tasks.

Introducing SQL Server Data Tools

One of the major features of SQL Server 2012 is the introduction of SQL Server Data Tools (SSDT). SSDT replaces
Business Intelligence Development Studio (BIDS) and leverages the maturity of the Visual Studio product to
provide a unified development platform for SQL Server, Business Intelligence (BI), and .NET applications. This
book is written using SSDT, although the appearance of the Integration Services designer interface is largely the
same as BIDS 2008. SSDT provides backward compatibility for Integration Services 2008 packages via the SSIS
Package Upgrade Wizard.

Tip Don’t have SQL Server Data Tools installed? SSDT is a free component of the SQL Server platform and is
available to all SQL Server users. You can install SSDT from your SQL Server installation materials under the “Feature
Selection” menu.

A Peek at the Final Product

Let’s discuss the Integration Services package we will be creating in this chapter.
In SQL Server, we will do the following:

1. Create a database to act as our central repository for database monitoring.

2. Create a table to store a list of SQL Server instances that we wish to monitor.




CHAPTER 1 © METADATA COLLECTION

3. Create a table for each of the data elements we wish to monitor (unused indexes and

database growth).
In Integration Services, we will do the following:

1. Create a new Integration Services package.

2. Retrieve a list of SQL Server instances and store the list in a variable.

3. Create an OLE DB connection with a dynamically populated server name.

4. Tterate through each database and
a. Retrieve current database and log file sizes for historical monitoring.
b. Retrieve a list of index candidates for potential redesign or dropping.
c. Update the Last Monitored value for each SQL Server instance.

This is a very flexible model that can easily be expanded to include many more monitoring tasks. A
screenshot of the completed package is displayed in Figure 1-1.

i Retrieve a list of SQL Server instances
Retrieve SQL Server Instances ;
= that we will manually populate

:j Foreach SQL Server Instance ~
.

Use sys.dm_os_performance_counters to

i%)] Dambase Size monitor database & log growth over time

Use sys.dm_db_index_usage_stats to

¥ Unused Indexes find potentially unused indexes

Update Update our SQL Server instance config
_.) LastMonitored table with the last successful execution time

Figure 1-1. The MetadataCollection package

If this is not your first Integration Services package, maybe you've noticed that this package is missing a
few best practices, such as error handling. In the interest of clarity, the package we create will focus only on core
design patterns; however, we will call out best practices when applicable.

Also, please note that the T-SQL examples will only work with SQL Server 2005 or later.
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SQL Server Metadata

Although metadata can be collected from any RDBMS that provides an interface for accessing it, this chapter
uses SQL Server as its metadata source. The focus of this chapter is not on the actual metadata, but rather the
pattern of metadata collection. Still, it is useful for you to have a basic understanding of the type of metadata that
is available.

SQL Server exposes a wealth of information through catalog views, system functions, dynamic management
views (DMVs), and dynamic management functions (DMFs). Let’s briefly examine some of the metadata we will
be using in this chapter.

Tip  SQL Server Books Online is a great resource for learning more about the types of metadata available in SQL
Server. Try searching for “metadata functions,” “catalog views,” and “DMVs” for more information.

sys.dm_os_performance_counters

The sys.dm_os_performance_counters DMV returns server performance counters on areas including memory,
wait stats, and transactions. This DMV is useful for reporting file sizes, page life expectancy, page reads and writes
per second, and transactions per second, to name but a few.

sys.dm_db_index_usage_stats

The sys.dm_db_index_usage_stats DMV contains information on index utilization. Specifically, a counter is
incremented every time an index has a seek, scan, lookup, or update performed. These counters are reinitialized
whenever the SQL Server service is started. If you do not see a row in this DMV for a particular index, it means
that a seek, scan, lookup, or update has not yet been performed since the last server reboot.

sys.dm_os_sys_info

The sys.dm_os_sys_info DMV contains information about server resources. Perhaps the most frequently used
piece of information in this DMV is the sqlserver_start_time column, which tells you the last time the SQL Server
service was started.

sys.tables
The sys.tables catalog view contains information about every table that exists within the database.

sys.indexes
The sys.indexes catalog view contains information about every index in the database. This includes information
such as whether an index is clustered or nonclustered and whether the index is unique or nonunique.

sys.partitions

The sys.partitions catalog view gives visibility into the partitioning structure of an index. When an index has more
than one partition, the data in the index is split into multiple physical structures that can be accessed using the
single logical name. This technique is especially useful for dealing with large tables, such as a transaction history
table. If a table is not partitioned, the table will still have a single row in sys.partitions.

sys.allocation_units

The sys.allocation_units catalog view contains information about the number of pages and rows that exist for
an object. This information can be joined to the sys.partitions catalog view by joining the container_id to the
partition_id.
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Setting Up the Central Repository

Before we can begin development on our Integration Services package, we need to set up some prerequisites

in SQL Server. First and foremost, we need to create a database that will act as our central data repository. This
is where our list of SQL Server instances will reside and where we will store the metadata we retrieve for each
SQL Server instance. Many enterprises also find it convenient to store all error and package logging to this same
central database. This is especially beneficial in environments where there are numerous DBAs, developers, and
servers, as it makes it easy for everyone to know where to look for information. The T-SQL code in Listing 1-1
creates the database we will use throughout the rest of this chapter.

Listing 1-1. Example of T-SQL Code to Create a SQL Server Database

USE [master];
G0

CREATE DATABASE [dbaCentrallogging]
ON PRIMARY

(
NAME =N'dbaCentrallogging'
,FILENAME=N'C:\Program Files\Microsoft SQL Server\MSSQL11.MSSQLSERVER\
MSSQL\DATA\dbaCentrallLogging.mdf"
, SIZE=1024MB
» MAXSIZE=UNLIMITED
» FILEGROWTH=1024MB

)
LOG ON

(
NAME =N"dbaCentrallogging log'
, FILENAME=N'C:\Program Files\Microsoft SQL Server\MSSQL11.MSSQLSERVER\
MSSQL\DATA\dbaCentrallLogging log.ldf'
, SIZE=256MB
, MAXSIZE=UNLIMITED
, FILEGROWTH=256MB
);
GO

Please note that your file directory may differ from the one in the preceding example.
This code can be executed from SQL Server Management Studio (SSMS), as demonstrated in Figure 1-2, or
from your favorite query tool.
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45 CHOL_L0Lsql - (local\SQLFOOL2012.master (SQLFaol\Michelle (51)) - Micrasoft SQL Server Management Studia =N R
File Edit View Query Project Debug Tools Window Help

Pl 5 | Newuey (D G| 6 a8 - o - G- e b
§ 8 g | [master

Object Explorer
Connect~ @ & @ 7 E;
= [@ \SQLFOOL2012 (SQL Server 11.0.2100

USE [master];

snRdod J

3 Databases 2 GO

[ Securi 3

& Ser\rertébje(ts 4 [CJCREATE DATABASE [dbaCentrallogging]
5 | ON PRIMARY

3 Replication : :

3 AlwaysOn High Availability 7 NAME = N'dbaCentrallogging'

3 Management 8 , FILENAME = N'C:\Program Files\Microsoft SQL Server) 3
3 Integration Services Catalogs MSSQL11.MSSQLSERVER\MSSQLADATA dbaCentrallogging.mdf’

[ 5QL Server Agent 9 , SIZE = 102448

18 MAXSIZE = UNLIMITED
11 FILEGROWTH = 1024MB

ON

NAME = N'dbaCentralLogging log'

FILENAME = N'C:\Program Files\Microsoft SQL Server)
M55QL11.MSSQLSERVER\MSSQLADATAdbaCentrallogging_log. ldf’
SIZE = 256MB
MAXS UNLIMITED
FILEGROWTH = 256MB

0% - 4 L4
@ Query ex... | (local\SQLFOOL2012 (11.0 RTM]) = SQLFool\Michelle (51) = master | 00:00:00 0 rows

Figure 1-2. SQL Server Management Studio 2012

Next, we need a list of SQL Server instances that need to be monitored. The easiest way to accomplish this is
to store a list of database instance names in a file or table. We will use the latter method. Using the code in Listing
1-2, create that table now.

Listing 1-2. Example of T-SQL Code to Create a Table for Monitoring SQL Server Instances

USE dbaCentrallogging;
Go

CREATE TABLE dbo.dba_monitor SQLServerInstances

(
SQLServerInstance NVARCHAR (128)

LastMonitored SMALLDATETIME NULL

CONSTRAINT PK_dba_monitor_SQLServerInstances
PRIMARY KEY CLUSTERED(SQLServerInstance)

)5

You will then need to populate the table with the list of SQL Server instances you wish to monitor. The code
in Listing 1-3 will walk you through how to do this, although you will need to use real SQL Server instances.



CHAPTER 1 © METADATA COLLECTION

Listing 1-3. Example of T-SQL Code to Insert Data into the dba_monitor_SQLServerInstances Table
INSERT INTO dbo.dba_monitor SQLServerInstances

(
)

SELECT @@SERVERNAME-- The name of the server that hosts the central repository
UNION ALL

SELECT 'YourSQLServerInstanceHere'-- Example of a SQL Server instance

UNION ALL

SELECT 'YourSQLServerInstance\Here';-- Example of a server with multiple instances

SQLServerInstance

We still need to create two tables to store the metadata we collect, but we will create these as we get to the
appropriate section in the package. Next, we will create our Integration Services package.

The Iterative Framework

In this section, we lay the foundation for our iterative framework. In other words, we will create a repeatable
pattern for populating a variable with a list of SQL Server instances, then iterating through the list and performing
an action on each server. Let’s do this now.

First, open SSDT. Create a new project by navigating to File» New>» Project. Click Business Intelligence
under Installed Templates, and then click Integration Services Project in the Installed Templates window. Name
the project Meta data Collection, as illustrated in Figure 1-3.

New Project @
[.NET Framework 4 X | Sort by: [Default X | | Search Installed Templates 2 |

Installed Templates )
Type: BusinessIntelligence

x - 3 Analysis Services Multidimensional... Business Intelligence
< BiEneineliEpes 2= This project may be used for building high
Analysis Services T performance data integration and
Integration Services -ﬂn—‘ Integration Services Project Business Intelligence workflow solutions, including extraction,

transformation, and leading (ETL)

Reparting Senvices = - operatiens for data warehousing.
SOL Server Report Server Project Wizard Business Intelligence
Other Project Types
o = Report Server Project Business Intelligence
nline Templates H
_'?;F’ﬁ Analysis Services Tabular Project Business Intelligence
Name: MetadataCollection
Location: CAS5DT Projectsh, A Browse... ‘
Solution: [Create new solution - ]

Solution name: IetadataCollection || Create directory for solution

Figure 1-3. New integration services project

Please note that your default Location will most likely be different from the directory pictured in Figure 1-3.

We now need to create two variables. The first variable will be used to store the list of SQL Server instances
we retrieve. The second variable will store a single instance name as we iterate through our list.

To access the variable menu, select Variables under the SSIS menu (Figure 1-4); you can also access the
Variables menu by right-clicking the designer surface.



Logging...
Digital Signing...
Variables
Connections
Work Offline
Log Events
v Debug Progress Reporting
New Connection...
SSIS Toolbox
Getting Started

Figure 1-4. Opening the Variables menu
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Add the following variables by clicking the Add Variable icon on the far left of the Variables menu, as

illustrated in Figure 1-5:

e  SQLServerList - Object

e  SQLServerInstanceName - String

Variables

GO X|E
Name

 SQLServerlnstanceName

o SQLServerlist

Scope
Package

Package

Data type
String
Object

Value

System.Object

Expression

=
(-]

Figure 1-5. Package-scoped variables

Now that we have a place to store our list of instances, we're ready to retrieve them. Drag a new Execute
SQL Task from the SSIS Toolbox onto the designer surface. Rename the task Retrieve SQL Server Instances,
and then double-click it to open the Execute SQL Task Editor. Click the drop-down under Connection, and then
select < New connection...>, as seen in Figure 1-6.
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-

| Z3 Execute SQL Task Editor o|&@] =]
1 Configure the properties required to run SQL statements and stored procedures using the selected connection,
=)
General 4 General
Parameter Mapping Name Retrieve SQL Server Instances
Result Set Description Retrieve a list of SQL Server Instances from a table
Expressions 4 Options
TimeOut 0
CodePage 1252
TypeConversionMode Allowed
4 Result Set
ResultSet None
4 SQL Statement
ConnectionType OLEDB
;
SQLSourceType |<New connection...>
SQLStatement
IsQueryStoredProcedure False
BypassPrepare True
[ *
| Specifies the connection used to access the data.
R =
[ oK I I Cancel ] [ Help ]

Figure 1-6. The Execute SQL Task Editor

In the Configure OLE DB Connection Manager menu, click New. In the Server Name field, enter the
database server where you created the database in Listing 1-1. Regardless of whether you are using Windows or
SQL Server authentication, make sure that the account has sufficient permissions to each of the instances in our
dba_monitor_SQLServerInstances table. Under “Select or enter a database name,” select dbaCentralLogging
from the drop-down menu, as illustrated in Figure 1-7. Click OK to return to the Execute SQL Task Editor.

Note Permissions requirements vary depending on the type of metadata you wish to retrieve. For more
information on the permissions necessary to access a specific object, please refer to the object page within SQL
Server Books Online.
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! Connection Manager

Provider: l Native OLE DB\SQL Server Native Client11.0 _L|

L';-'_ Server name:
Connection

Log on to the server

() Use Windows Authentication

@ Use SQL Server Authentication

User name:  myServiceAccount
Password: sssescsssssssee

["] Save my password

Connect to a database

@ Select or enter a database name:

dbaCentralLogging| v

() Attach a database file:

Test Connection [ OK J ‘ Cancel ] I Help

Figure 1-7. The Connection Manager

We now need to write the SQL statement that will retrieve the list of SQL Server instances. Click the [...] icon
to the right of the SQLStatement field, and then enter the T-SQL code from Listing 1-4.
Listing 1-4. T-SQL Statement to Retrieve SQL Server Instances
SELECT SQLServerInstance FROM dbo.dba monitor SQLServerInstances;

Because we are retrieving an array of values, select Full result set from the ResultSet drop-down. Your
Execute SQL Task Editor should now resemble Figure 1-8; however, your Connection values will likely be
different.



