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Chapter 1

Welcome to SQL Server Integration Services

WHAT’S IN THIS CHAPTER?


	What’s new to this version of SSIS

	Exploring tools you’ll be using in SSIS

	Overviewing SSIS architecture

	Considering your licensing options around BI with SQL Server



SQL Server Integration Services (SSIS) is the anchor in a growing suite of products that make up the Microsoft SQL Server Business Intelligence (BI) platform. What makes SSIS so important is without the data movement and cleansing features that SSIS brings to the table, the other BI products can’t operate. What’s the point of a cube, for example, with bad or inconsistent data? In its simplest form, SSIS is an enterprise-level, in-memory ETL tool. However, SSIS is not just a fancy wrapper around an import wizard. In a drag-and-drop development environment, ETL developers can snap together intricate workflows and out-of-the-box data-cleansing flows that rival custom coding and expensive million-dollar, third-party tools. The best thing about SSIS is that you have already paid for it when you license SQL Server.

When we put together the first edition of this book, we were blown away by the new architecture and capabilities of SSIS. SSIS was a big change from the Data Transformation Services (DTS) product that it replaced, and there was much to learn. Since the first edition of SSIS, we have collectively racked up many years of experience converting older DTS packages and mind-sets over to using it, and trust us when we say that no one who has made the change is asking to go back. We’ve learned some things, too. If you run into an issue getting up and running, converting older packages, or creating new ones, we’ve probably run into that issue too and have a solution for you in this book.

This new edition represents an entirely new book. Nothing was considered sacred in this rewrite; we dug deeply to mine the decades of cumulative experience working with this product, adding our collective knowledge back into these pages. We hope you will agree that the result makes your experience with SSIS a more productive one. This chapter starts from the beginning by providing an overview of SSIS, describing where it fits within the BI product platform and ETL development in general.

SQL SERVER SSIS HISTORICAL OVERVIEW

In SQL Server 7.0, Microsoft had a small team of developers work on a very understated feature of SQL Server called Data Transformation Services (DTS). DTS was the backbone of the Import/Export Wizard, and its primary purpose was to transform data from almost any OLE DB–compliant data source to almost any destination. It also had the ability to execute programs and run scripts, making workflow a minor feature.

By the time that SQL Server 2000 was released, DTS had a strong following of DBAs and maybe a few developers. Microsoft included in the release new features like the Dynamic Properties Task that enabled you to alter the package dynamically at runtime. Even though DTS utilized extensive logging along with simple and complex multiphase data pumps, usability studies still showed that developers had to create elaborate scripts to extend DTS to get what they wanted done. A typical use case was enabling DTS to load data conditionally based on the existence of a file. To accomplish this in DTS, you had to use the ActiveX Script Task to code a solution using the file system object in VBScript. The problem with that was DTS lacked some of the common components needed to support typical ETL processes. Although it was powerful if you knew how to write scripting code, most DBAs didn’t have this type of scripting experience (or time).

After five years, Microsoft released the much-touted SQL Server 2005 and SSIS, which was no longer an understated feature like DTS. With the SQL Server 2008 release, SSIS was given extra scalability features to help it appeal more to the enterprise. This is entirely appropriate because so much has been added to SSIS. Microsoft made a huge investment in usability, with simple enhancements to the toolbox that allow newer users to ramp up easier. The main focus of the newest release of SQL Server is on the management and deployment of SSIS.

WHAT’S NEW IN SSIS

With the last release of SQL Server 2008 R2, the Microsoft SSIS team did very few changes to further the product so that it could focus on this latest release of SSIS. In this release, Microsoft has focused on SSIS manageability, making it easier to deploy and execute. The new product isn’t all about the DBA, however. Also added are robust new data cleansing components that help you standardize and detect data anomalies. Furthermore, improvements to the development tools will help make SSIS developers more productive and help new developers get up to speed more easily.

TOOLS OF THE TRADE

Most of this book will assume that you know nothing about previous releases of SQL Server DTS or SSIS. Instead, it takes a fresh look at SQL Server SSIS. As suggested earlier, the abundance of new features reflects what is essentially a new product, so knowledge about the old release is unlikely to accelerate your learning of this one. The learning curve can be considered steep at first, but once you figure out the basics, you’ll be creating complex packages in no time. To provide an idea of how easy SSIS is to use, the following section looks at a staple tool in the ETL world: the Import and Export Wizard.

Import and Export Wizard

If you need to move data quickly from almost any OLE DB–compliant data source or flat file to a destination, you can use the SSIS Import and Export Wizard (shown in Figure 1-1). In fact, many SSIS packages are born this way, but most packages you wish to keep in a BI solution should not be created with the wizard. The wizard provides a quick way to move data and perform very light transformations of data but does not create packages that use best practices. The wizard is available in all editions of SQL Server except the Local Database edition and Express. It enables you to persist the logic of the data movement into a package file. The basic concept of an import/export wizard has not changed substantially from the days of DTS. You still have the option to check all the tables you want to transfer. In addition, however, you can also encapsulate the entire transfer of data into a single transaction.


FIGURE 1-1
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Where do you find the wizard? It depends. If you just need to perform a quick import or export, access the wizard directly from the Start menu by navigating to Start [image: image] Microsoft SQL Server “2012” [image: image] Import and Export Data. The other option is to open a project in the SSIS development environment and select Project [image: image] SSIS Import and Export Wizard. We cover this in detail in Chapter 2. Before we get into all the mechanics for that, see Figure 1-1 for an example of the wizard that has bulk loaded tables.

The SQL Server Data Tools Experience

The SQL Server Data Tools (SSDT) was previously called Business Intelligence Development Studio (BIDS), and it is the central environment in which you’ll spend most of your time as an SSIS developer. SSDT is just a specialized use of the familiar Visual Studio 2010 development environment. Visual Studio can host many different project types, from Console applications to Class Libraries and Windows applications. Although you may see many project types when you create a project, SSDT actually contains project templates for only Analysis Services, Integration Services, Report Server, and variants thereof. SSIS in particular uses a BI project type called an Integration Services project (see Figure 1-2), which provides a development design surface with a completely ETL-based set of tools in the Toolbox window.


FIGURE 1-2
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This development environment is similar to the legacy DTS Designer, but the approach is completely different. Most important, this is a collaborative development environment just like any Visual Studio development effort, with full source code management, version control, and multi-user project management. SSIS solutions are developed just like all other .NET development solutions, including being persisted to files — in this case, XML file structures with a .DSTX file extension. You can even develop within the SSDT environment without a connection to a SQL Server instance using the offline mode. Once your solution is complete, it can be built and deployed to one or multiple target SQL servers. These changes from DTS to SSIS are crucial to establishing the discipline and best practices of existing software development methodologies as you develop business intelligence solutions. We’ll discuss this SSDT development interface in more detail in Chapter 2.

SSIS ARCHITECTURE

Microsoft has truly established SSIS as a major player in the extraction, transformation, and loading (ETL) market. Not only is the SSIS technology a complete code rewrite from SQL Server 2000 DTS, it now rivals other third-party ETL tools that can cost hundreds of thousands of dollars depending on how you scale the software — and it is included free with the purchase of SQL Server 2012. Free always sounds great, but most free products can take you only so far if the feature set is minimal or the toolset has usability, scalability, or enterprise performance limitations. SSIS, however, is the real deal, satisfying typical ETL requirements with a new architecture that has evolved dramatically from earlier incarnations. At the time of this publication, SSIS held the world speed record of loading more than 2 terabytes in a single hour.

Packages

A core component of SSIS is the notion of a package. A package best parallels an executable program that you can write that contains workflow and business logic. Essentially, a package is a collection of tasks snapped together to execute in an orderly fashion. A package is also a unit of execution and development, much like a .NET developer creates programs or DLL files. Precedence constraints are used to connect the tasks together and manage the order in which they execute, based on what happens in each task or based on rules defined by the package developer. The package is brought together into a .DTSX file that is actually an XML-structured file with collections of properties. Just like other .NET projects, the file-based code is marked up using the development environment and can then be saved and deployed to a SQL Server. The package XML structure stripped down to the basic elements looks like this:


 
<?xml version="1.0"?>
<DTS:Executable xmlns:DTS="www.microsoft.com/SqlServer/Dts"
  DTS:refId="Package"
  DTS:CreationDate="8/8/2011 12:53:33 AM"
  DTS:CreationName="SSIS.Package.3"
  DTS:CreatorComputerName="SSISServer"
  DTS:CreatorName="SSIS\Brian"
  DTS:DTSID="{FF3E3020-E008-4FF4-AC27-085AA1D21E88}"
  DTS:ExecutableType="SSIS.Package.3"
  DTS:LastModifiedProductVersion="11.0.1445.2"
  DTS:LocaleID="1033"
  DTS:ObjectName="Package1"
  DTS:PackageType="5"
  DTS:VersionGUID="{B2C67EE6-3510-4AD1-B11F-AF84C8DCA75C}">
  <DTS:Property
    DTS:Name="PackageFormatVersion">6</DTS:Property>
  <DTS:Variables />
  <DTS:Executables />
</DTS:Executable>
 



Don’t worry; you won’t have to know how to write this type of XML to create a package. That’s what the designer is for. The point here is that the SSIS package is an XML-structured file, much like .RDL files are to Reporting Services. Of course, there is much more to packages than that, and you’ll explore the other elements of packages, such as event handlers, later in this chapter.

Control Flow

The brain of a package is its Control Flow, which orchestrates the order of execution for all its components. The components consist of tasks and containers and are controlled by precedence constraints, discussed later in this chapter. For example, Figure 1-3 shows three tasks that are tied together with two precedence constraints.


FIGURE 1-3
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Tasks

A task can best be described as an individual unit of work. Tasks provide functionality to your package, in much the same way that a method does in a programming language. However, in SSIS, you aren’t coding the methods; rather, you are dragging and dropping them onto a design surface and configuring them. You can develop your own tasks, but here are the current ETL tasks available to you out of the box:


	Analysis Services Execute DDL Task: Executes a DDL Task in Analysis Services. For example, this can create, drop, or alter a cube (Enterprise and Developer Editions only).

	Analysis Services Processing Task: This task processes a SQL Server Analysis Services cube, dimension, or mining model.

	Bulk Insert Task: Loads data into a table by using the BULK INSERT SQL command.

	CDC Control Task: Maintains and interacts with the change data capture (CDC) feature from SQL Server.

	Data Flow Task: This very specialized task loads and transforms data into an OLE DB and ADO.NET destination.

	Data Mining Query Task: Allows you to run predictive queries against your Analysis Services data-mining models.

	Data Profiling Task: This exciting new task enables the examination of data; it replaces your ad hoc data profiling techniques.

	Execute Package Task: Allows you to execute a package from within a package, making your SSIS packages modular.

	Execute Process Task: Executes a program external to your package, such as one to split your extract file into many files before processing the individual files.

	Execute SQL Task: Executes a SQL statement or stored procedure.

	Expression Task: Sets a variable to an expression at runtime.

	File System Task: This task can handle directory operations such as creating, renaming, or deleting a directory. It can also manage file operations such as moving, copying, or deleting files.

	FTP Task: Sends or receives files from an FTP site.

	Message Queue Task: Sends or receives messages from a Microsoft Message Queue (MSMQ).

	Script Task: This task enables you to perform .NET-based scripting in the Visual Studio Tools for Applications programming environment.

	Send Mail Task: Sends a mail message through SMTP.

	Web Service Task: Executes a method on a web service.

	WMI Data Reader Task: This task can run WQL queries against the Windows Management Instrumentation. This enables you to read the event log, get a list of applications that are installed, or determine hardware that is installed, to name a few examples.

	WMI Event Watcher Task: This task empowers SSIS to wait for and respond to certain WMI events that occur in the operating system.

	XML Task: Parses or processes an XML file. It can merge, split, or reformat an XML file.



Also included are a whole set of DBA-oriented tasks that enable you to create packages that can be used to maintain your SQL Server environment. These tasks perform functions such as transferring your SQL Server databases, backing up your database, or shrinking the database. Each of the available tasks is described in Chapter 3 in much more detail, and you will see them in other examples throughout the book.

Tasks are extensible, and you can create your own custom tasks in .NET if you need a workflow item that doesn’t exist or if you have a common scripting function that can benefit from reuse in your package development. To learn more about this topic, see Chapter 18.


[image: image]
There’s a thriving ecosystem of third-party components that are available for SSIS. If you are looking for a task or Data Flow component that doesn’t exist out of box, be sure to first search online before creating your own. Some examples of these components include support for SFTP, SalesForce.com communication, SharePoint integration, and compression of files to name just a few.



Precedence Constraints

Precedence constraints are package components that direct tasks to execute in a given order. In fact, precedence constraints are the connectors that not only link tasks together but also define the workflow of your SSIS package. A constraint controls the execution of the two linked tasks by executing the destination task based upon the final state of the prior task and business rules that are defined using special expressions. The expression language embedded in SSIS essentially replaces the need to control workflow using script-based methodologies that enable and disable tasks, as was used in the DTS legacy solution. With expressions, you can direct the workflow of your SSIS package based on all manner of given conditions. You’ll look at many examples of using these constraints throughout this book.

To set up a precedence constraint between two tasks, you must set the constraint value; optionally, you can set an expression. The following sections provide a brief overview of the differences between the two.

Constraint values define how the package will react when the prior task of two linked tasks completes an execution. The options define whether the destination task of two linked tasks should execute based solely on how the prior task completes. Three constraint values are possible:


	Success: A task that’s chained to another task with this constraint will execute only if the prior task completes successfully. These precedence constraints are colored green.

	Completion: A task that’s chained to another task with this constraint will execute if the prior task completes, whether or not the prior task succeeds or fails. These precedence constraints are colored blue.

	Failure: A task that’s chained to another task with this constraint will execute only if the prior task fails to complete. This type of constraint is usually used to notify an operator of a failed event. These precedence constraints are colored red.



You can also conditionally tie tasks together by writing logic on a precedence constraint. This is done by placing an SSIS expression language (resembles C#) on the precedence constraint. For example, you might specify that a task should run only at the end of each month. To do this, you would add an expression that evaluated the runtime of the package to determine if the next step should be run. Much more about writing expressions can be found in Chapter 6.

Containers

Containers are core units in the SSIS architecture for grouping tasks together logically into units of work. Besides providing visual consistency, containers enable you to define variables and event handlers (these are discussed in a moment) within the scope of the container, instead of the package. There are four types of containers in SSIS:


	Task Host Container: Not a visible element that you’ll find in the Toolbox, but rather an abstract concept like an interface.

	Sequence Container: Allows you to group tasks into logical subject areas. Within the development environment, you can then collapse or expand this container for usability.

	For Loop Container: Loops through a series of tasks until a condition is met.

	Foreach Loop Container: Loops through a series of files or records in a data set, and then executes the tasks in the container for each record in the collection.



Because containers are so integral to SSIS development, Chapter 4 is devoted to them. As you read through the book, you’ll see many real-world examples that demonstrate how to use each of these container types for typical ETL development tasks.

Data Flow

The core strength of SSIS is its capability to extract data into the server’s memory, transform it, and write it out to an alternative destination. If the Control Flow is the brains of SSIS, then the Data Flow would be its heart. The in-memory architecture is what helps SSIS scale and what makes SSIS run faster than staging data and running stored procedures. Data sources are the conduit for these data pipelines, and they are represented by connections that can be used by sources or destinations once they’ve been defined. A data source uses connections that are OLE DB–compliant and ADO.NET data sources such as SQL Server, Oracle, DB2, or even nontraditional data sources, such as Analysis Services and Outlook. The data sources can be in scope to a single SSIS package or shared across multiple packages in a project.

All the characteristics of the connection are defined in the Connection Manager. The Connection Manager dialog options vary according to the type of connection you’re trying to configure. Figure 1-4 shows you what a typical connection to SQL Server would look like.


FIGURE 1-4
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Connection Managers are used to centralize connection strings to data sources and to abstract them from the SSIS packages themselves. They can be shared across multiple packages in a project or isolated to a single package. Connection Managers also allow you to externalize the configuration of them at runtime by your DBA with a configuration file or parameters (which we’ll describe in Chapter 22). SSIS will not use the connection until you begin to instantiate it in the package. This provides the ultimate in lightweight development portability for SSIS.

You learned earlier that the Data Flow Task is simply another executable task in the package. The Data Flow Task is the pipeline mechanism that moves data from source to destination. However, in the case of SSIS, you have much more control of what happens from start to finish. In fact, you have a set of out-of-the-box transformation components that you snap together to clean and manipulate the data while it is in the data pipeline.

One confusing thing for new SSIS developers is that once you drag and drop a Data Flow Task in the Control Flow, it spawns a new Data Flow design surface with its own new tab in the SSDT user interface. Each Data Flow Task has its own design surface that you can access by double-clicking the Data Flow Task or by clicking the Data Flow tab and selecting the name of the Data Flow Task from the drop-down list. Just as the Control Flow handles the main workflow of the package, the Data Flow handles the transformation of data in memory. Almost anything that manipulates data falls into the Data Flow category. As data moves through each step of the Data Flow, the data changes, based on what the transform does. For example, in Figure 1-5, a new column is derived using the Derived Column Transformation, and that new column is then available to subsequent transformations or to the destination.


FIGURE 1-5
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In this section, each of the sources, destinations, and transformations are covered from an overview perspective. These areas are covered in much more detail in later chapters.

Sources

A source is a component that you add to the Data Flow design surface to specify the location of the source data that will send data to components downstream. Sources are configured to use Connection Managers in order to enable the reuse of connections throughout your package. SSIS provides eight out-of-the-box sources:


	OLE DB Source: Connects to nearly any OLE DB data source, such as SQL Server, Access, Oracle, or DB2, to name just a few.

	Excel Source: Specializes in receiving data from Excel spreadsheets. This source also makes it easy to run SQL queries against your Excel spreadsheet to narrow the scope of the data that you wish to pass through the flow.

	Flat File Source: Connects to a delimited or fixed-width file.

	Raw File Source: Produces a specialized binary file format for data that is in transit; it is especially quick to read by SSIS. This component is one of the only components that does not use a Connection Manager.

	Xml Source: Retrieves data from an XML document. This source does not use a Connection Manager to configure it.

	ADO.NET Source: This source is just like the OLE DB Source but only for ADO.NET-based sources. The internal implementation uses an ADO.NET DataReader as the source. The ADO.NET connection is much like the one you see in the .NET Framework when hand-coding a connection and retrieval from a database.

	CDC Source: Reads data out of a table that has change data capture (CDC) enabled. Used to retrieve only rows that have changed over a duration of time.

	ODBC Source: Reads data out of table by using an ODBC provider instead of OLE DB. When you are given the choice between OLE DB and ODBC, it is still recommended in SSIS packages that you use OLE DB.



If the source components included in SSIS do not provide the functionality required for your solution, you can write code to connect to any data source that is accessible from a .NET application. One method is to use the Script Component to create a source stream using the existing .NET libraries. This method is more practical for single-use applications. If you need to reuse a custom source in multiple packages, you can develop one by using the SSIS .NET API and object model.

Transformations

Transformations are key components within the Data Flow that allow changes to the data within the data pipeline. You can use transformations to split, divert, and remerge data in the data pipeline. Data can also be validated, cleansed, and rejected using specific rules. For example, you may want your dimension data to be sorted and validated. This can be easily accomplished by dropping a Sort and a Lookup Transformation onto the Data Flow design surface and configuring them.

Transformation components in the SSIS Data Flow affect data in the data pipe in memory. Because this process is done in memory, it can be much faster than loading the data into a staging environment and updating the staging system with stored procedures. Here’s a complete list of transformations and their purposes:


	Aggregate: Aggregates data from transformation or source.

	Audit: Exposes auditing information from the package to the data pipe, such as when the package was run and by whom.

	CDC Splitter: After data has been read out of a table with CDC enabled, this transform sends data that should be inserted, updated, and deleted down different paths.

	Character Map: Makes common string data changes for you, such as changing data from lowercase to uppercase.

	Conditional Split: Splits the data based on certain conditions being met. For example, this transformation could be instructed to send data down a different path if the State column is equal to Florida.

	Copy Column: Adds a copy of a column to the transformation output. You can later transform the copy, keeping the original for auditing purposes.

	Data Conversion: Converts a column’s data type to another data type.

	Data Mining Query: Performs a data-mining query against Analysis Services.

	Derived Column: Creates a new derived column calculated from an expression.

	DQS Cleansing: Performs advanced data cleansing using the Data Quality Services engine.

	Export Column: Exports a column from the Data Flow to the file system. For example, you can use this transformation to write a column that contains an image to a file.

	Fuzzy Grouping: Performs data cleansing by finding rows that are likely duplicates.

	Fuzzy Lookup: Matches and standardizes data based on fuzzy logic. For example, this can transform the name Jon to John.

	Import Column: Reads data from a file and adds it to a Data Flow.

	Lookup: Performs a lookup on data to be used later in a transformation. For example, you can use this transformation to look up a city based on the zip code.

	Merge: Merges two sorted data sets into a single data set in a Data Flow.

	Merge Join: Merges two data sets into a single data set using a join function.

	Multicast: Sends a copy of the data to an additional path in the workflow.

	OLE DB Command: Executes an OLE DB command for each row in the Data Flow.

	Percentage Sampling: Captures a sampling of the data from the Data Flow by using a percentage of the Data Flow’s total rows.

	Pivot: Pivots the data on a column into a more nonrelational form. Pivoting a table means that you can slice the data in multiple ways, much like in OLAP and Excel.

	Row Count: Stores the row count from the Data Flow into a variable.

	Row Sampling: Captures a sampling of the data from the Data Flow by using a row count of the Data Flow’s total rows.

	Script Component: Uses a script to transform the data. For example, you can use this to apply specialized business logic to your Data Flow.

	Slowly Changing Dimension: Coordinates the conditional insert or update of data in a slowly changing dimension.

	Sort: Sorts the data in the Data Flow by a given column.

	Term Extraction: Looks up a noun or adjective in text data.

	Term Lookup: Looks up terms extracted from text and references the value from a reference table.

	Union All: Merges multiple data sets into a single data set.

	Unpivot: Unpivots the data from a non-normalized format to a relational format.



Destinations

Inside the Data Flow, destinations consume the data after the data pipe leaves the last transformation components. The flexible architecture can send the data to nearly any OLE DB–compliant, flat file, or ADO.NET data source. Like sources, destinations are also managed through the Connection Manager. The following destinations are available to you in SSIS:


	ADO.NET Destination: Exposes data to other external processes, such as a .NET application.

	Data Mining Model Training: Trains an Analysis Services mining model by passing data from the Data Flow to the destination.

	Data Reader Destination: Allows the ADO.NET DataReader interface to consume data, similar to the ADO.NET Destination.

	Dimension Processing: Loads and processes an Analysis Services dimension. It can perform a full, update, or incremental refresh of the dimension.

	Excel Destination: Outputs data from the Data Flow to an Excel spreadsheet.

	Flat File Destination: Enables you to write data to a comma-delimited or fixed-width file.

	ODBC Destination: Outputs data to an ODBC data connection like SQL Server, DB2, or Oracle.

	OLE DB Destination: Outputs data to an OLE DB data connection like SQL Server, Oracle, or Access.

	Partition Processing: Enables you to perform incremental, full, or update processing of an Analysis Services partition.

	Raw File Destination: Outputs data in a binary format that can be used later as a Raw File Source. It’s usually used as an intermediate persistence mechanism.

	Recordset Destination: Writes the records to an ADO record set. Once written, to an object variable, it can be looped over a variety of ways in SSIS like a Script Task or a Foreach Loop Container.

	SQL Server Compact Edition Destination: Inserts data into a SQL Server running the Compact Edition of the product on a mobile device or PC.

	SQL Server Destination: The destination that you use to write data to SQL Server. This destination has many limitations, such as the ability to only write to the SQL Server where the SSIS package is executing. For example, if you’re running a package to copy data from Server 1 to Server 2, the package must run on Server 2. This destination is there largely for backwards compatibility and should not be used.



Variables

Variables are another vital component of the SSIS architecture. SSIS variables can be set to evaluate to an expression at runtime. You can also set variables to be set in the Control Flow with either a Script Task or an Expression Task. Variables in SSIS have become the method of exchange between many tasks and transformations, making the scoping of variables much more important. By default, SSIS variables exist within a package scope, but they can be scoped to different levels within a package as mentioned earlier in the “Containers” section.

Parameters

Parameters behave much like variables but with a few main exceptions. Parameters, like variables, can make a package dynamic. The largest difference between them is that parameters can be set outside the package easily and can be designated as values that must be passed in for the package to start, much like a stored procedure input parameter. Parameters are new to SSIS in SQL Server 2012 and replace the capabilities of Configurations in previous releases of SQL Server.

Error Handling and Logging

In SSIS, you can control error handling in several places, depending on whether you are handling task or Data Flow errors. For task errors, package events are exposed in the user interface, and each event can have its own event-handler design surface. This design surface is yet another area where you can define workflow, in addition to the Control Flow and Data Flow surfaces you’ve already learned about. Using the event-handler design surface in SSIS, you can specify a series of tasks to be performed if a given event happens for a task in the task flow.

Some event handlers can help you develop packages that can self-fix problems. For example, the OnError error handler triggers an event whenever an error occurs anywhere in scope. The scope can be the entire package or an individual task or container. Event handlers are represented as a workflow, much like the Control Flow workflow in SSIS. An ideal use for an event handler would be to notify an operator if any component fails inside the package. (You will learn much more about event handlers in Chapter 17.) You can also use the precedence constraints directly on the task flow design surface to direct workflow when a task fails to complete or it evaluates to an expression that forces the workflow to change.

Logging has also been improved in SSIS in this latest release. Logging is now enabled by default, and packages are easier to troubleshoot. More than a dozen events can be simply selected within each task or package for logging. You can also choose to enable partial logging for one task and enable much more detailed logging for another task, such as billing. Some of the examples of events that can be monitored are OnError, OnPostValidate, OnProgress, and OnWarning, to name just a few. The logs can be written to nearly any connection: SQL Profiler, text files, SQL Server, the Windows Event log, or an XML file. You’ll see some examples of this in Chapter 17.

EDITIONS OF SQL SERVER

The available features in SSIS and SQL Server vary according to what edition of SQL Server you’re using. Of course, the more high-end the edition of SQL Server, the more features are available. In order from high-end to low-end, the following is a partial list of SQL Server editions:


	SQL Server Enterprise Edition: This edition of SQL Server is for large enterprises that need high availability and more advanced features in SQL Server and business intelligence. For example, there is no limit on processors or RAM in this edition. You’re bound only by the number of processors and the amount of RAM that the OS can handle. Microsoft will also continue to support Developer Edition, which enables developers to create SQL Server solutions at a much reduced price.

	SQL Server Business Intelligence Edition: This edition includes all the features of Standard Edition and also includes additional data cleansing features like Data Quality Services, which helps you create business rules that SSIS consumes. It also has many SharePoint integration features outside of SSIS and some scalability features. You can scale all the BI features other than the database engine to the OS maximum of cores with this edition.

	SQL Server Standard Edition: This edition of SQL Server now offers even more value than before. For example, you can now create a highly available system in Standard Edition by using clustering, database mirroring, and integrated 64-bit support. Like Enterprise Edition in SQL Server 2012, it also offers unlimited RAM. Thus, you can scale it as high as your physical hardware and OS will allow. However, there is a cap of four processors with this edition.



As for SSIS, you’ll have to use at least the Standard Edition to receive the bulk of the SSIS features. In the Express Edition, only the Import and Export Wizard is available. BI Edition gives you access to items like Data Quality Services and the DQS Cleansing Transform. You need to upgrade to the higher editions in order to see some features in SSIS. For example, the following advanced transformations are available only with Enterprise Edition:


	Analysis Services Partition Processing Destination

	Analysis Services Dimension Processing Destination

	CDC Source, Destination, Splitter Transform, and CDC Control Task

	Data Mining Training Destination

	Data Mining Query Component

	Fuzzy Grouping

	Fuzzy Lookup

	Term Extraction

	Term Lookup



Half of these transformations are used in servicing Analysis Services. Along those same lines, one task is available only in Enterprise Edition: the Data Mining Query Task.

SUMMARY

In this chapter, you were introduced to the historical legacy and the exciting new capabilities of the SQL Server Integration Services (SSIS) platform. You looked at where SSIS fits into the business intelligence (BI) platform for SQL Server, and then dove into an overview of the SSIS architecture. Within the architecture, we stayed up at 20,000 feet to ensure that you have a good understanding of how SSIS works and the core parts of the architecture. You learned about the core components of tasks, Data Flows, transformations, event handlers, containers, and variables — all crucial concepts that you’ll be dealing with daily in SSIS. Packages are executable programs in SSIS that contain a collection of tasks. Tasks are individual units of work that are chained together with precedence constraints. Lastly, transformations are the Data Flow items that change the data to the form you request, such as sorting the data.

The next chapter describes some of the tools and wizards you have at your disposal to expedite tasks in SSIS. Chapter 3 dives deeply into the various tasks in the SSIS Toolbox that you can use to create SSIS workflows. In Chapter 4, you’ll learn about containers as we circle back into the Data Flow Task and examine the data components that are available for use within the Data Flow pipeline to perform the transformations in ETL.





Chapter 2

The SSIS Tools

WHAT’S IN THIS CHAPTER?


	Working with the Import and Export Wizard

	Using the SQL Server Data Tools application

	Examining the windows used to create packages

	Utilizing Management Studio to administer your packages



As with any Microsoft product, SQL Server ships with a myriad of wizards and tools to make your life easier and reduce your time to market. In this chapter you will learn about some of the tools of the trade that are available to you and how to create your first basic package. These wizards make transporting data and deploying your packages much easier and can save you hours of work in the long run, but they’re only a starting point in most cases. In the first part of this chapter, you’ll look at the Import and Export Wizard, which enables you to create a package for importing or exporting data quickly with minimal transformations. As a matter of fact, you may run this tool in your day-to-day work without even knowing that SSIS is the back end for the wizard. The latter part of this chapter explores other, more powerful, tools that are available to you, such as SQL Server Data Tools (SSDT). By the time this chapter is complete, you will have created your first SSIS package.

IMPORT AND EXPORT WIZARD

The Import and Export Wizard is the easiest method to move data from sources like Oracle, DB2, SQL Server, Excel, and text files to nearly any destination, and it is available across all versions of SQL Server — even those that don’t include SSIS. This wizard uses SSIS as a framework and can optionally save a package as its output prior to executing. The package it produces may not be the most elegant, but it can eliminate a lot of tedious package development work and it provides the building blocks that are necessary for building the remainder of the package. Oftentimes as an SSIS developer, you’ll want to relegate the grunt work and heavy lifting to the wizard when you want to just move data for a onetime load, and then do the more complex coding yourself.

As with any of the SSIS tools, there are numerous ways to open the tool. To open the Import and Export Wizard, right-click the database you want to import data from or export data to in SQL Server Management Studio and select Tasks [image: image] Import Data (or Export Data based on what task you’re performing). You can also open the wizard by right-clicking the SSIS Packages folder in SSDT and selecting SSIS Import and Export Wizard. Another common way to open it is from the Start menu under SQL Server 2012, where it’s called Import and Export Data. The last way to open the wizard is by typing dtswizard.exe at the command line or Run prompt. Regardless of whether you need to import or export data, the first few screens in the wizard look very similar.

When the wizard appears, you’ll see the typical Microsoft wizard welcome screen. Click Next to begin specifying the source connection. If you had opened the wizard from Management Studio by selecting Export Data, this screen is pre-populated. In this screen you specify where your data is coming from in the Source drop-down box. Once you select the source, the rest of the options on the dialog may vary based on the type of connection. The default source is SQL Native Client, shown in Figure 2-1. Out of the box, you have OLE DB sources like SQL Server, Oracle, and Access. You can also use text files, Excel files, and XML files. After selecting the source, you have to fill in the provider-specific information.


FIGURE 2-1
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For SQL Server, you must enter the server name, as well as the user name and password you’d like to use. If you’re going to connect with your Windows account, simply select Use Windows Authentication. Windows Authentication will pass your Windows local or domain credentials into the data source. Lastly, choose a database to which you want to connect. For most of the examples in this book, you’ll use the AdventureWorksDW database or a variation of that DW database. This database can be downloaded at www.wrox.com.


[image: image]
Additional sources such as Sybase and DB2 are also available if you install the vendor’s OLE DB providers. You can download the OLE DB provider for DB2 free if you’re using Enterprise Edition by going to the SQL Server Feature Pack on the Microsoft website.



After you click Next, you are taken to the next screen in the wizard, where you specify the destination for your data. The properties for this screen are identical to those for the previous screen with the exception of the database. Select TempDB from the Database dropdown. This will create and load the tables into a temporary space, which will disappear once you restart your instance of SQL Server. Click Next again to be taken to the Specify Table Copy or Query screen (see Figure 2-2). Here, if you select “Copy data from one or more tables or views,” you can simply check the tables you want. If you select “Write a query to specify the data to transfer,” you can write an ad hoc query (after clicking Next) that defines where to select the data from, or what stored procedure to use to retrieve your data.


FIGURE 2-2
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For the purpose of this example, select “Copy data from one or more tables or views” and click Next. This takes you to the Select Source Tables and Views screen, where you can check the tables or views that you want to transfer to the destination (see Figure 2-3). For this tutorial, check a couple tables such as FactResellerSales and FactInternetSales in the AdventureWorksDW database.


FIGURE 2-3
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If you wish, you can click the Edit buttons to access the Column Mappings dialog for each table (see Figure 2-4). Here you can change the mapping between each source and destination column. For example, if you want the ProductKey column to go to the ProductKey2 column on the destination, simply select the Destination cell for the ProductKey column and point it to the new column, or select <ignore> to ignore the column altogether.


FIGURE 2-4
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Note that because you’re moving the data to a new database that doesn’t already contain the FactInternetSales table, the “Create destination table” option is one of the few options enabled by default. This will create the table on the destination before populating it with data from the source. If the table already existed, you could specify that all rows in the destination table should be deleted before populating it. The default setting, if you already have the table there, is to append the data from the source to the destination. You can also specify that you want the table to be dropped and recreated. The Edit SQL option enables you to specify the schema for the destination table that will be created. Keep in mind that this import or export process can be rerun later repeatedly if you save the package.

Finally, you can check the “Enable identity insert” option if the table into which you are moving data has an identity column. If the table does have an identity column, the wizard automatically enables this option. If you don’t have the option enabled and you try to move data into an identity column, the wizard will fail to execute.

For the purpose of this example, don’t change any of the settings in this screen. Click OK to apply the settings from the Column Mappings dialog and then click Next to proceed. If any mapping errors or warnings appear, you are taken to the Review Data Type Mapping screen, where you can specify how you want to handle data conversion errors.

If no errors are found, you are taken to the Save and Execute Package screen. Here you can specify whether you want the package to execute only once, or whether you’d like to save the package for later use. As shown earlier, it isn’t necessary to execute the package here. You can uncheck Execute Immediately and just save the package for later modification and execution. For this example, check the options for Execute Immediately, Save the SSIS Package, and File System. This collection of options will execute the package and save it as a .dtsx file to your computer. You learn more about where to save your SSIS packages later in this chapter. Note that if you save the package to SQL Server or to the file system, you’re saving the package with the Package Deployment Model, which is now considered outdated in SQL Server 2012. We’ll discuss more about the package deployment model in Chapter 22.

You’re also asked in this screen how you wish to protect the sensitive data in your package. SSIS packages are essentially large XML files behind the scenes, and encryption of sensitive data, such as passwords, is critical to ensuring that no one sees that information by opening the XML manually. Again, you learn more about this later in this chapter, so for now just change the Package Protection Level property to “Encrypt sensitive data with password” to protect your sensitive data with a password, and give the dialog a password (as shown in Figure 2-5).


FIGURE 2-5
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You are then taken to the Save SSIS Package screen, where you can type the name of the package and the location to which you want to save it. Optionally, you can add a package description. This helps you later operationally when you need to identify the purpose of the package (see Figure 2-6).


FIGURE 2-6
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Click Next and confirm what tasks you wish the wizard to perform. The package will then execute when you click Finish, and you’ll see the page shown in Figure 2-7. Any errors are displayed in the Message column. You can also see how many rows were copied over in this column, and you can double-click an entry that failed to see why, in the event that there are errors during execution.


FIGURE 2-7
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After the wizard executes, the package can be found in the location that you have specified, but the default is the My Documents directory. If you like, you can open the package that executed in SSDT by creating a project in SSDT and copying and pasting the package into the project or by right-clicking on Packages and selecting Add Existing Package. You will not be able to edit the package without a SSDT project to contain it. You’ll learn how to do this in detail in the section “SQL Server Data Tools” later in this chapter. You can see the Control Flow tab for the package in Figure 2-8. There is a Control Flow tab that contains the task that prepares the environment, such as creating the tables. Then, the tables are loaded, and the same steps occur for the children tables. If there is referential integrity in the database, it is completely maintained by the Import and Export Wizard always loading the parent tables prior to the children.


FIGURE 2-8
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The package contains only two connections: one for the destination and another for the source shown in the Connection Manager pane in SSDT. Even though it’s a shared connection, each transformation runs in parallel.

SQL SERVER DATA TOOLS

The SQL Server Data Tools (SSDT) is where you’ll spend most of your time as an SSIS developer. It is where you create and deploy your SSIS projects.

SSDT uses a subset of the full version of Visual Studio 2010. If you have the full version of Visual Studio 2010 and SQL Server 2012 installed, you can create business intelligence projects there as well as in the full interface, but as far as SSIS is concerned, there’s no added value in using the full version of Visual Studio. Either way, the user experience is the same. In SQL Server 2012, the SSIS development environment is detached from SQL Server, so you can develop your SSIS solution offline and then deploy it wherever you like in a single click.

You’ll find SSDT in the root of the Microsoft SQL Server 2012 program group from the Start menu. Once you start SSDT, you are taken to the Start Page, an example of which is shown in Figure 2-9, before you open or create your first project. You can open more windows (you learn about these various windows in a moment) by clicking their corresponding icon in the upper-right corner of SSDT or under the View menu.


FIGURE 2-9
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The Start Page contains key information about your SSDT environment, such as the last few projects that you had open (under the Recent Projects section). You can also see the latest MSDN news under the Get Started section from the Latest News box. By clicking the Latest News box, you can also set the RSS feed that you’re consuming as well.

The nicest thing about SSIS development in the Visual Studio environment is that it gives you full access to the Visual Studio feature set, such as debugging, automatic integration with source code control systems, and integrated help. It is a familiar environment for developers and makes deployments easy.

The starting point for SSIS is to create a solution and project.


	A solution is a container in Visual Studio that holds one or many projects.

	A project in SSIS is a container of one or many packages and related files. You can also create projects for Analysis Services, Reporting Services, C#, and so on. All of these projects can be bundled together with a single solution, so a C# developer is in the same environment as an SSIS developer. Make sure you put packages that belong together into a single project since the project is the unit of deployment in SQL Server 2012.



To start a new SSIS project, you first need to open SSDT and select File [image: image] New [image: image] Project. Note a series of new templates (shown in Figure 2-10) in your template list now that you’ve installed SQL Server 2012. From the Installed Templates pane on the left, select Integration Services and then select Integration Services Project. Name your project and solution whatever you like (I named the solution ProSSISSolution and the project ProSSISProject). Also shown in Figure 2-10 is another type of SSIS project called the Integration Services Import Project Wizard, which is used to bring packages into a project from another deployed project. Click OK at this point to create the solution, the project, and your first package.


FIGURE 2-10
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Typically, you want to align your projects into solutions that fit the business requirement that you’re trying to meet. For example, you may be assigned to a business project for the creation of a data warehouse. That warehouse project would probably have ETL, an SSAS cube, and Reporting Services reports. You could place all of these into a single solution so you could manage them from a unified interface. Note that once you begin work in Visual Studio, if your solution contains only a single project, the solution will be hidden by default. If you want to always see the solution name, go to Tools [image: image] Options and check Always Show Solution from the Projects and Solutions group (shown in Figure 2-11). If you’re doing any type of source control, this option should always be turned on so you can check in the solution easily. Otherwise, once a second project is added to the solution, you’ll see the solution and both projects under the solution.


FIGURE 2-11
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CREATING YOUR FIRST PACKAGE

Before you jump into the fundamentals of the toolset, you should exercise some of the SSDT features by creating a very basic package. If you don’t understand some of this yet, don’t worry. It will make much more sense later in this chapter and in Chapter 3. This brief example shows you how to configure a task and how to chain tasks together with precedence constraints.

Open SSDT by selecting Start [image: image] Programs [image: image] Microsoft SQL Server 2012 [image: image] SQL Server SQL Server Data Tools. Once SSDT is open, select New [image: image] Project from the File menu. Under the Business Intelligence Project Type on the left, select Integration Services Project. Call the project and solution Basic Package for the Name option, and then click OK.

In the Solution Explorer to the right of SSDT, note that an empty package called Package.dtsx was created. On the left of SSDT is your SSIS Toolbox, which contains all the work items that you can apply in whatever tab you’re currently in. If this Toolbox is closed, you can reopen it by selecting SSIS Toolbox from the SSIS menu.

In the SSIS Toolbox, drag the Execute Process task over to the empty design pane in the middle. Double-click the task to configure it. This opens the editor for the given task, transformation, or data connection you wish to configure. Name the task EP - Run Notepad, and you can optionally enter a description in the General page. Select the Process page in the left pane of the task editor; for the Executable option, select Notepad.exe. Click OK to exit the editor.

Drag another Execute Process task over and double-click it to open the editor again. Name this task EP - Run Calc. In the Process page, type calc.exe for the Executable option. Click OK to exit the editor. Click the first EP - Run Notepad task, and you’ll see a green arrow pointing downward from the task. This is a precedence constraint, which was mentioned in Chapter 1. Left-click the arrow and drag it onto the second task. These tasks are now connected, and the EP - Run Calc task will not execute until the first task succeeds.

Click the Save icon to save the package. To execute the package, right-click on it in the Solution Explorer and click Execute Package. You should first see Notepad open, and once you close Notepad, the Windows calculator will open. After closing the calculator, the package will complete. The two tasks are displayed with green check marks, which means they successfully executed (see Figure 2-12). You can click the Stop button or select Debug [image: image] Stop Debugging to complete the package’s execution.


FIGURE 2-12
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Congratulations — you have created your first package. Granted, this package will never be used in a production environment, but it does demonstrate basic SSIS concepts. Note that you will not develop packages that have interactive windows like this. If you were to execute this in production, it would wait for a user’s interaction to close the window before the package completed. The concepts you were briefly introduced to here are described in greater detail in subsequent chapters; at this point it’s time to learn about the features that are available to you in SSDT.

THE SOLUTION EXPLORER WINDOW

The Solution Explorer window is where you can find all your created SSIS packages, project connection managers, project parameters, and any other miscellaneous files needed for the project, such as installation documents. As mentioned earlier, a solution is a container that holds a series of projects. Each project holds a myriad of objects for whatever type of project you’re working in. Once you create a solution, you can store many projects inside of it. For example, you may have a solution that has your VB.NET application and all the SSIS packages that support that application. In this case, you would have two projects: one for VB and another for SSIS contained within the single solution.

After creating a new project, your Solution Explorer window will contain a series of empty folders. Figure 2-13 shows a partially filled Solution Explorer. In this screenshot, there’s a solution named ProSSISSolution with two projects: SSASProject and ProSSISProject. Inside that project are two SSIS packages.


FIGURE 2-13
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To create a new project inside an existing open solution, right-click the solution name in the Solution Explorer window and select Add [image: image] New Project. To add a new item to your project in the folder, right-click the folder that holds the type of item that you wish to add and select New Connection Manager or New SSIS Package. You can also drag or copy and paste files into the project if they are of a similar type, like .dtsx files.

If you look in the directory that contains your solution and project files, you’ll see all the files that are represented in the Solution Explorer window. Some of the base files you may see will have the following extensions:


	.dtsx: An SSIS package, which uses its legacy extension from the early beta cycles of SQL Server 2005 when SSIS was still called DTS

	.conmgr: A connection manager that can be shared across any package in the entire project

	.sln: A solution file that contains one or more projects

	.dtproj: An SSIS project file

	.params: An SSIS project parameter file



If you copy any file that does not match the .params, .conmgr, or .dtsx extension, it will be placed in the Miscellaneous folder. This folder is used to hold any files that describe the installation of the package, such as Word documents or requirements documents. You can put anything you like in that folder, and it can potentially all be checked into a source control system like Team Foundation Server (TFS) or SourceSafe with the code. You’ll learn more about source control systems in Chapter 16.

The Toolbox

The Toolbox contains all the items that you can use in the particular tab’s design pane at any given point in time. For example, the Control Flow tab has a list of tasks (a partial list is shown in Figure 2-14). This list may grow depending on what custom tasks are installed, and the list will be completely different when you’re in a different tab, such as the Data Flow tab. All the tasks shown in Figure 2-14 are covered in Chapter 3 in much more detail.


FIGURE 2-14
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In the Control Flow tab, the Toolbox is organized into tabs such as Favorites, Common, Containers, and Other Tasks. These tabs can be collapsed and expanded for usability. As you use the Toolbox, you may want to customize your view by removing tasks or tabs from the default view. You can move or customize the list of items in your Toolbox by right-clicking on a given component (refer to Figure 2-14). You can also reset the entire Toolbox to its defaults by right-clicking and selecting Restore Toolbox Defaults. As you install third-party components, those tasks will now automatically appear in the toolbox after you refresh the toolbox or when you reopen SSDT.

The Properties Windows

You can use the Properties window (shown in Figure 2-15) to customize any item that you have selected in the Control Flow or Data Flow tabs. For example, if you select a task in the design pane of those tabs, you’ll be shown a list of properties to configure, such as the task’s name and what query it’s going to use. The view varies widely based on what item you have selected. Figure 2-15 shows the properties of the Execute Process task you created earlier in this chapter.


FIGURE 2-15
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Most tasks can be configured through the user interface of the tasks or by going to the Properties pane when the task is selected. Note that the Properties pane may contain some advanced properties not shown in the user interface for the component. To edit the properties for the package, simply select the design pane in the background. If the Properties pane is closed, you can press F4 to reopen it or select the Properties Window button under View.

THE SSIS PACKAGE DESIGNER

The SSIS Package Designer contains the design panes that you use to create an SSIS package. This tool contains all the items you need to move data or create a workflow with minimal or no code. The great thing about SSIS is that it is like programming with building blocks. The Package Designer contains five tabs: Control Flow, Data Flow, Parameters, Event Handlers, and Package Explorer. One additional tab, Progress, also appears when you execute packages. This Progress tab is renamed to Execution Results after the package stops running and you click Stop.

This chapter focuses on exploring the Control Flow tab, and the bulk of the next chapter dives into details about this tab. In SSIS, the Control Flow contains tasks and the workflow of the package and is separated from most of the movement of data in the Data Flow tab. This usability feature gives you greater control when creating and editing packages. The task that binds the Control Flow and Data Flow together is the Data Flow Task, which you study in depth over the next two chapters.

Understanding the difference between the Control Flow and Data Flow tabs represents one of the largest learning curves for a new SSIS developer. The easiest way to keep them straight is to think of the Data Flow tab as simply a way to configure the Data Flow Task. This separation gives you a huge amount of power when configuring the task. The other way to differentiate the two tabs is that the Control Flow tab handles the workflow of the package and ties the tasks together, whereas the Data Flow tab handles a data load.

Control Flow

The Control Flow contains the workflow parts of the package, which include the tasks, containers, and precedence constraints. SSIS has introduced the new concept of containers, which was briefly discussed in Chapter 1 and is covered in detail in Chapter 4. In the Control Flow tab, you can click and drag a task from the SSIS Toolbox into the Control Flow design pane. Once you have a task created, you can double-click the task to configure it. Until the task is configured, you may see a yellow warning or red error indicator on the task.

After you configure the task, you can link it to other tasks by using precedence constraints. Once you click the task, you’ll notice a green arrow pointing down from it, as shown in Figure 2-16.


FIGURE 2-16
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For example, to create an On Success precedence constraint, click the green arrow coming out of the task and drag it to the task you wish to link to the first task. In Figure 2-17, you can see the On Success precedence constraint between an Execute Process task called EP - Run Notepad and an Execute Process task called EP - Run Calc.


FIGURE 2-17
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In the Data Flow tab, when you click a source or a transformation, you’ll also see a blue and red arrow pointing down, enabling you to quickly direct your good (blue) or bad (red) data to a separate output. Therefore, if you run a formula that returns an error in the Data Flow, that single row could be outputted to a different table, and then all other rows could continue down the proper path.

In the Control Flow, though, you need to use a different approach. If you want the next task to execute only if the first task has failed, create a precedence constraint as shown earlier for the On Success constraint. After the constraint is created, double-click the constraint arrow. You’ll be taken to the Precedence Constraint Editor (see Figure 2-18).


FIGURE 2-18
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Use this editor to set what type of constraint you’ll be using. Three options are available in the Value dropdown field: Success, Failure, or Completion. A success constraint will fire the second task or container only when the first task or container succeeds. A failure constraint executes the second task or container only when the first task fails. The last scenario is a completion constraint, which will execute the second task or container whether the first task succeeds or fails.

In SSIS, you have the option to add a logical AND or OR when a task has multiple constraints. In the Precedence Constraint Editor in SSIS, you can configure the task to execute only if the group of predecessor tasks has completed (AND), or if any one of the predecessor tasks has completed (OR). If a constraint is a logical AND, the precedence constraint line is solid. If it is set to OR, the line is dotted. This is useful if you want to be notified when any one of the tasks fails by using the logical OR constraint.

In the Evaluation Operation dropdown, you can edit how the task will be evaluated:


	Constraint: Evaluates the success, failure, or completion of the predecessor task or tasks

	Expression: Evaluates the success of a customized condition that is programmed using an expression

	Expression and Constraint: Evaluates both the expression and the constraint before moving to the next task

	Expression or Constraint: Determines whether either the expression or the constraint has been successfully met before moving to the next task



If you select Expression or one of its variants as your option, you’ll be able to type an expression in the Expression box. An expression is usually used to evaluate a variable before proceeding to the next task. For example, if you want to ensure that InputFileVariable variable is equal to the Variable2 variable, you would use the following syntax in the Expression box:


@InputFileVariable == @Variable2
 



You can also single-click the constraint and use the Properties window on the right to set these properties, if you prefer not to use the editor.

Now that you know more about constraints, it’s a good time to look at a scenario and how the constraints apply to your environment. The example shown in Figure 2-19 demonstrates how flexible precedence constraints can be. The first Script Task runs a script to determine whether the file exists. An expression on the precedence constraint coming out of the Script Task determines whether the answer returned from the script is set to true or false. If the file exists, then Task A is run; otherwise, Task B is run. After that, note that regardless of whether Task A or B is run, the Archive Script Task always runs because of the Logical Or constraint. Finally, if the Sequence Container succeeds, then Task C is run, and if it does not, then the Alert Script Task is run.


FIGURE 2-19
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You may have noticed that in Figure 2-19, I added the names of the precedence constraints (success, failure, completion) to each of the arrows. This may be necessary for those who are color-blind (and is required for this book because it’s printed in black and white). To do this in SSDT, select Tools [image: image] Options, and then check “Show precedence constraint labels” under the Business Intelligence Designers [image: image] Integration Services Designers tab, as shown in Figure 2-20.


FIGURE 2-20
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Task Grouping

A very nice usability feature in SSIS is the capability to group tasks logically in containers. For example, if you have a group of tasks that create and purge the staging environment, you can group them together so that your package is not cluttered visually. For example, in Figure 2-21 there are two tasks to load data and send a message. To group them, select both tasks by clicking one task and holding the Ctrl key down while you select the second task. Then, right-click the tasks and select Group.


FIGURE 2-21
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Groups and containers are not the same. Groups are a usability feature to bring together components. Containers on the other hand allow you to pass properties into them. You can read more about groups, containers, and their differences in Chapter 4.



After you have the two tasks grouped, you’ll see a box container around them. A group is not the same as a container. It only gives you a usability feature to bring tasks together. They don’t share properties like transactions. To rename the group, simply double-click the container and type the new name over the old one. You can also collapse the group so that your package isn’t cluttered. To do this, just click the arrows that are pointing downward in the group. Once collapsed, your grouping will look like Figure 2-22. You can also ungroup the tasks by right-clicking the group and selecting Ungroup.


FIGURE 2-22

[image: image]


This same type of group can be created in the Data Flow tab to logically group sources, transformations, and destinations together. You’ll learn more about containers in Chapter 4.

Annotation

Annotations are a key part of any package, and a good developer won’t fail to include them. An annotation is a comment that you place in your package to help others and yourself understand what is happening in the package. To add an annotation, right-click where you want to place the comment, select Add Annotation, and begin typing. You can resize the box if you need more room. It is a good idea to always add an annotation to your package that shows the title and version of your package. Most SSIS developers also add a version history annotation note to the package, so that they can see what has changed in the package between releases and who performed the change. You can see an example of this in Figure 2-23.


FIGURE 2-23
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Connection Managers

You may have already noticed the Connection Managers tab at the bottom of your Package Designer pane. This tab contains a list of connections that both Control Flow and Data Flow Tasks can use. Whether the connection is an FTP address or a connection to an Analysis Services server, you’ll see a reference to it here. These connections can be referenced as either sources or targets in any of the operations, and they can connect to relational or Analysis Services databases, flat files, or other data sources. They’re also used in many of the SSIS tasks.

When you create a new package, no connections are defined. You can create a connection by right-clicking in the Connections area and choosing the appropriate data connection type. Once the connection is created, you can rename it to fit your naming conventions or to better describe what is contained in the connection. Nearly any task or transformation that uses data or references a file will require a Connection Manager. Figure 2-24 shows a few connections: two to relational databases (AdventureWorksDW and Stage), an SMTP reference, and a directory.


FIGURE 2-24
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Notice the two Connection Managers that refer to the AdventureWorksDW database and the staging database. The one with a database icon is a local Connection Manager that can be seen only inside the current package. The Connection Manager with (project) in front is a project connection that can be seen in any package. Note that we have used a naming convention so the designer can easily recognize what type of connection it is.

Variables

Variables are a powerful piece of the SSIS architecture; they enable you to dynamically control the package at runtime, much like you do in any .NET language. There are two types of variables: system and user. System variables are those built into SSIS, such as a package name or the package’s start time; user variables are created by the SSIS developer. Variables can also have varying scope, with the default scope being the entire package. They can also be set to be in the scope of a container, a task, or an event handler inside the package.

One of the optional design-time windows can display a list of variables. To access the Variables window, right-click in the design pane and select Variables, or select Variables from the SSIS menu. The Variables window (shown in Figure 2-25) will appear in the bottom of SSDT by default. Also by default, you will see only the user variables; to see the system variables as well, click Grid Options and then select the Show System Variables icon in the top of the window. To add a new variable, click the Add Variable icon in the Variables window and type the variable name.


FIGURE 2-25
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When you click the Add Variable icon, whatever task or container you select at the time will be the scope for the variable. Once the scope was set for a variable in the past SQL Server 2005 and 2008 releases, it could not be changed. Now a nice little feature in 2012 is you can change the variable scope at any time. Some of the additional columns are the Namespace and Raise Event on Variable Change properties. Lastly, you can select a variable and go to the Properties pane to see extended properties on the variable. We discuss these properties in more depth in Chapter 3.

You’ll find yourself regularly using system variables throughout your package for auditing or error handling. Some of the package-scoped system variables that you may find interesting for auditing purposes are listed in the following table.




	VARIABLE NAME
	DATA TYPE
	DESCRIPTION





	CreationDate
	DateTime
	Date when the package was created.



	InteractiveMode
	Boolean
	Indicates how the package was executed. If the package was executed from SSDT, this would be set to true. If it was executed from a SQL Server agent job, it would be set to false.



	MachineName
	String
	Computer on which the package is running.



	PackageID
	String
	Globally unique identifier (GUID) for the package.



	PackageName
	String
	Name of the package.



	StartTime
	DateTime
	Time when the package started.



	UserName
	String
	User who started the package.



	VersionBuild
	Int32
	Version of the package.





Variables are discussed in greater detail in each chapter. For a full list of system variables, please refer to Books Online under “System Variables.”

Data Flow

Most of your time in SSIS is spent in the Data Flow tab. When you add a Data Flow Task to the Control Flow design surface, a subsequent Data Flow is created in the Data Flow tab. Whereas a package has a single Control Flow, it can have many Data Flows. You can expand the Data Flow by double-clicking the task or by going to the Data Flow tab and selecting the appropriate Data Flow Task from the top dropdown box (shown in Figure 2-26). In the Data Flow, the key components are sources, destinations transformations (which appear in the SSIS Toolbox), and paths. Unlike in the Control Flow, where tasks and containers are connected by precedence constraints that define the package’s execution workflow, in the Data Flow, sources, transformations, and destinations are connected by paths that define the flow of data between these components. As you make a connection, the metadata (information about the columns and their data types) becomes available to the next component in the Data Flow path. Everything after the source is performed in memory with a very few exceptions.


FIGURE 2-26
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When you first start defining the Data Flow, you add a source component to connect to a data source, and then a destination to go to. The transformations (also known as transforms throughout this book) modify the data before it is written to the destination. As the data flows through the path from transform to transform, the data changes based on what transform you have selected. This entire process is covered in much more detail in Chapter 5.

Parameters

The Parameters tab enables you to create input parameters for a package. These are different from variables in that they can easily be passed in from a DBA or a job. If you’re familiar with SQL Server 2005 or 2008 SSIS, these best resemble configuration files and are indeed replacements for configuration files and tables. You can find parameters in the list of tabs in SSIS. Parameters can be made secure by setting the Sensitive property to True, as shown in Figure 2-27, and they can be used to override nearly any property in SSIS. Some parameters can also be set to Required by setting the corresponding property to True, meaning the package won’t run without passing in this parameter.


FIGURE 2-27
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Event Handlers

The Event Handlers tab enables you to create workflows to handle errors, warnings, or completion in tasks, containers, or packages. For example, if you want to trap any errors and have them e-mailed to you, you could create an OnError event handler that is scoped to the entire package and configure it to send a message out to an operator.

You can configure the event handler’s scope under the Executable dropdown box. An executable can be a package, a Foreach Loop container, a For Loop container, a Sequence container, or a task. In the Event Handler box, you can specify the event you wish to monitor. The events you can select are described in the following table:




	EVENT
	WHEN EVENT IS RAISED





	OnError
	When an error occurs



	OnExecStatusChanged
	When an executable’s status changes



	OnInformation
	When an informational event is raised during the validation and execution of an executable



	OnPostExecute
	When an executable completes



	OnPostValidate
	When an executable’s validation is complete



	OnPreExecute
	Before an executable runs



	OnPreValidate
	Before an executable’s validation begins



	OnProgress
	When measurable progress has happened on an executable



	OnQueryCancel
	When a query has been instructed to cancel



	OnTaskFailed
	When a task fails



	OnVariableValueChanged
	When a variable is changed at runtime



	OnWarning
	When a warning occurs in your package





Event handlers are critically important to developing a package that is “self-healing” — that is, it can correct its own problems. The key events to handle are OnError, OnWarning, OnPreExecute, and OnPostExecute. You will learn more about event handlers in Chapter 17.

Package Explorer

The final tab in the SSIS Package Designer is the Package Explorer tab, shown in Figure 2-28. This tab consolidates all the design panes into a single view, and lists all the tasks, connections, containers, event handlers, variables, and transforms in your package. You can double-click any item here to configure it easily. You can also modify the properties for the item in the Properties window on the right after selecting the item you wish to modify.


FIGURE 2-28
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This tab is useful if you have a task that is throwing an error and you can’t find it to remove or fix it. This problem happens sometimes when you have tasks that accidentally fall behind a container or another task.

Executing a Package

When you want to execute a package, you can click the Play icon on the toolbar, or press F5, or choose Debug [image: image] Start. You can also execute packages by right-clicking the package in Solution Explorer and selecting Execute Package. This last technique may be a better habit to get into because clicking the Play button initiates a build, and if your packages are in a solution that has multiple projects, it may also deploy SSRS reports or SSAS cubes if those projects are included in the solution. This puts the design environment into execution mode, opens several new windows, enables several new menu and toolbar items, and begins to execute the package. When the package finishes running, SSDT doesn’t immediately go back to design mode but rather stays in execution mode to allow you to inspect any runtime variables or view any execution output. This also means that you can’t make some changes to the objects within the package. You may already be familiar with this concept from executing .NET projects.

To return to design mode, you must click the Stop icon on the debugging toolbar, or press Shift+F5, or choose Debug [image: image] Stop Debugging.

MANAGEMENT STUDIO

SSIS delineates between the SSIS developer and the administrator. SQL Server Management Studio is where administrators do most of their work — executing, securing, and updating packages. From the Management Studio interface, the administrator is not able to design packages, however. This function is reserved for SSDT only.

You can open SQL Server Management Studio under the Microsoft SQL Server program group on the Start menu. Then, in the Object Browser pane (which can be opened from the View menu if it’s closed), select Connect [image: image] Database Engine. Type your SQL Server instance name and click Connect. If you receive an error, you may want to jump ahead to Chapter 22, which explains how to correct connectivity issues. There’s also an SSIS service you can connect to, but this is for packages running in legacy mode. You’ll learn much more about this in Chapter 22 as well.

SUMMARY

This chapter provided an overview of the main SSIS wizards and core tools. The Import and Export Wizard is a quick way to create a package that does a simple import or export of data. The wizard is capable of producing a package that can be run multiple times.

You were then taken on a tour of the SQL Server Data Tools (SSDT), which is where you’ll be spending most of your time as you develop packages. You looked at the key parts of the interface and learned how to create your first simple package. Don’t worry if you don’t yet understand all the components of SSIS. Now that you have been exposed to the basic concepts, you’ll dive deeper into SSIS as you look at each component.

Now that you’ve gotten your feet wet, it’s time to explore the real power of SSIS, which lies in the multitude of tasks you can use in your packages. You will learn about some of the more common ones in Chapter 3, and containers are covered in depth in Chapter 4.





Chapter 3

SSIS Tasks

WHAT’S IN THIS CHAPTER?


	Working with the task editor

	Extending SSIS with scripting tasks

	Using data preparation tasks

	Integration into the database with the RDMS tasks

	Performing common DBA tasks with the DBA tasks in SSIS



SSIS tasks are the foundation of the Control Flow in SSIS. When you are on the Control Flow design surface in SSDT, the SSIS Toolbox is populated with a set of task components that can be snapped together to represent a workflow for your package. You’ll also learn later in Chapter 17 how tasks can also react to failures in the package in the Event Handler tab.

A task is a discrete unit of work that can perform typical actions required by an ETL process, from moving a file and preparing data sources to sending e-mail confirmations when everything is complete. This is most evident in the fact that the Data Flow is tied to the Control Flow with a specific Data Flow Task. More advanced tasks enable you to perform actions like executing SQL commands, sending mail, running VB or C# code, and accessing web services. The SSIS Toolbox contains a large list of out-of-the-box tasks that you can use for ETL package development. Most of the tasks are covered in this chapter, with some in less detail because they are covered in other chapters. Two exceptions are the Looping and Sequence Containers, which are covered separately in Chapter 4. This chapter introduces you to most of the tasks you’ll be using on a frequent basis and provides some examples that demonstrate how to use them. This material is reinforced as you read through the rest of the book, because each of these tasks is used in at least one further example in subsequent chapters.

SSIS TASK OBJECTS

Tasks are component-based, small units of work that can be sequenced in an SSIS package Control Flow or in the Event Handlers tab. To add a task to a flow, click and drag it from the SSIS Toolbox onto the design surface. If you don’t see the SSIS Toolbox, you can open it by clicking SSIS Toolbox under the SSIS menu in SSDT. Once you drag the task over, you can then double-click the task’s icon in the design pane to configure it. You may immediately see a red or yellow warning on the task until you configure any required properties. Setup requirements vary depending upon the task. You may also need to provide a database connection, external mail server connection, or the name of an external package to complete the task’s configuration. SSIS is quite helpful in this regard. If you hover over the task, a tooltip help window will provide details about what needs to be configured for the task to work.

Using the Task Editor

To configure a task you need to access the task editor. To do so, double-click directly on the task’s icon in the Control Flow design surface or right-click the task and select the Edit option in the pop-up menu. In either case, generally you’ll see a task editor dialog appear (generally, because not all tasks have a task editor to configure). The task editor provides a specialized interface that enables configuration of the task’s properties. Each task has different property and setup requirements, but the task editor always employs a consistent design that makes it easy to follow. Figure 3-1 shows an example of a typical Task Editor dialog to help get you oriented.


FIGURE 3-1
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Each task editor contains a few generic properties such as its Name and Description. Try to select a meaningful name that best represents what the task is doing. Otherwise, your error log will be tough to read later. Each tab of the task editor varies according to what you select in the previous tab.

Familiarizing yourself with this dialog will make configuring new tasks much easier. The latest version of SSIS has some improvements that make this UI even more consistent. All of these touches help make SSIS a more usable, useful tool for ETL development. For example, the Script Task and Script Component Editors now both use an Edit Script caption on their respective actionable buttons, and all task editors now include the Expressions tab, which is discussed next.

The Task Editor Expressions Tab

SSIS uses a concept of setting the value of most task properties to a dynamic expression that is evaluated at runtime. This way, you can dynamically configure packages at runtime, replacing the Dynamic Properties Task and scripting-based configuration of the legacy DTS object model. Common to all the tasks is an Expressions tab in each of the editors that exposes the properties you can set dynamically at runtime with an expression. The expression can be a constant value, an expression, or an SSIS variable that is either a scalar constant or an expression. With this capability, you could read a series of variables from a configuration file (these are discussed later) and then dynamically set properties of an Execute Process Task or any other SSIS task. We provide many examples of using expressions throughout this book. Chapter 6 is dedicated to variables and expressions, and explains how to use them in SSIS.

For a basic understanding of the Expressions tab within each task, click the ellipsis (. . .) button next to the Expressions option in the Expressions tab of any of the task editors. This will take you to the Property Expressions Editor, shown in Figure 3-2, where you can set properties within a task — either directly by providing the actual expression or indirectly by providing the variable that evaluates to the result of an expression. To create a new one, select the property you wish to set from the Property column and then type the expression into the Expression column. Optionally, you can also select the ellipsis button in the Expression column to open Expression Builder, where you can create an expression using a visual UI. You’ll see this capability in most of the SSIS tasks.


FIGURE 3-2
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SSDTCommon Properties

No matter what task you use in your packages, there is a standard set of properties exposed in the design interface of the task. Here is a list of the properties that you will use (listed alphabetically):


	DelayValidation: If set to true, SSIS will not validate any of the properties set in the task until runtime. This is useful if you are operating in a disconnected mode, and you want to enter a value for production that cannot be validated until the package is deployed, or you are dynamically setting the properties using expressions (more about these in Chapter 6). The default value for this property is false.

	Description: The description of what the instance of the task does. The default name for this is <task name>, or if you have multiple tasks of the same type, it would read <task name 1> (where the number 1 increments). This property does not have to be unique and is optional. If you do provide details here, it will display in the tooltip when hovering over the task object. For consistency, the property should accurately describe what the task does for people who may be monitoring the package in your operations group.

	Disable: If set to true, the task is disabled and will not execute. This is helpful if you are testing a package and want to disable the execution of a task temporarily. This is the equivalent of commenting a task out temporarily. This property is set to false by default.

	ExecValueVariable: Contains the name of the custom variable that will store the output of the task’s execution. The default value of this property is <none>, which means the execution output is not stored. This variable provides for exciting workflow possibilities because it enables the task to expose information related to the results of the internal actions within the task. An Execute SQL Task can return the number of rows updated, or the WMI Task can return a filename for a file recently dropped into a folder. Other tasks can then be triggered as a result of precedence being defined based on the value of the variable named in this property.

	FailPackageOnFailure: If set to true, the entire package will fail if the individual task fails. Typically, you want to control what happens to a package if a task fails with a custom error handler or Control Flow. Therefore, by default, this property is set to false.

	FailParentOnFailure: If set to true, the task’s parent will fail if the individual task reports an error. The task’s parent can be a package or container. You’ll read more about containers in Chapter 4.

	ID: This is a read-only, automatically generated unique ID that is associated with an instance of a task. The ID is in GUID format and looks like this: {BK4FH3I-RDN3-I8RF-KU3F-JF83AFJRLS}.

	IsolationLevel: Specifies the isolation level of the transaction, if transactions are enabled in the TransactionMode property. The values are Chaos, ReadCommitted, ReadUncommitted, RepeatableRead, Serializable, Unspecified, and Snapshot. The default value of this property is Serializable. These options correspond with standard SQL Server transaction types.

	LoggingMode: Specifies the type of logging that will be performed for this task. The values are UseParentSetting, Enabled, and Disabled. The default value of this property is UseParentSetting, which tells the task to use the logging mechanism for the package or container. Basic logging is turned on at the package level by default in SQL Server 2012.

	Name: The name associated with the task. The default name for this is <task name> or, if you have multiple tasks of the same type, <task name 1> (where the number 1 increments). As an SSIS designer, you should probably change this name to make it more readable to an operator at runtime, but it must be unique inside your package. The default name of the package is based on the filename. This name is also used to identify the task programmatically, and as you change the name of the component, it may cause downstream breakages.

	TransactionOption: Specifies the transaction attribute for the task. Possible values are NotSupported, Supported, and Required. The default value of this property is Supported, which enables the option for you to use transactions in your task.



Now that you have a good idea about what tasks are, you can dive into putting these new tools to work on some real-world problems. Do you need to retrieve settings from stored procedure output parameters? Call a web service for some data? You’ll look at these and other advanced implementations of some of the tasks throughout the rest of the chapter. We’ve put the tasks into functional groupings that give them some relevance to your typical ETL processes.

LOOPING AND SEQUENCE TASKS

First up in the SSIS Toolbox are three container tasks: For Loop, Foreach, and Sequence. These are all Control Flow Tasks that simplify the process of repeated processing of a set of logic. In legacy DTS, looping constructs were not intuitive. If you wanted this type of Control Flow logic, you had to set properties on the tasks directly using code in the ActiveX Scripting Tasks. To achieve the same thing in SSIS, you only need to add one of these containers to your Control Flow and define what is being used to enumerate the loop. Again, these containers are covered in detail in Chapter 4, so they are only briefly covered here.

SCRIPT TASK (.NET)

The Script Task enables you to access the Microsoft Visual Studio Tools for Applications (VSTA) environment to write and execute scripts using the VB and C# languages. Using this task, you can create additional logic that the canned SSIS tasks can’t accomplish.

Scripting now is almost a misnomer because the latest SSIS edition solidifies the connection to the full .NET 4.0 libraries for both VB and C#. The latest addition to SSIS of the VSTA environment and the Script Task in general also offer these extra functional advantages:


	A coding environment with the advantage of IntelliSense

	An integrated Visual Studio design environment within SSIS

	An easy-to-use methodology for passing parameters into the script

	The capability to add breakpoints to your code for testing and debugging purposes

	The automatic compiling of your script into binary format for increased speed



The Script Task is configured through the Script tab in the Script Task Editor (shown in Figure 3-3). The ScriptLanguage property is where you select the .NET language you want to use in the task. Notice that the default language is set to C#, so if you are coding in VB.NET, don’t whiz through these settings when setting up your Script Tasks.


FIGURE 3-3
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The EntryPoint property enables you to provide an alternative function to call initially when the ScriptMain class is instantiated. Typically, you’ll leave this set to the default Main() function. The ReadOnlyVariables and ReadWriteVariables properties enable you to pass SSIS variables into the script as a listing of variable names separated by commas. While this is not the only way to pass variables into a script, it is the easiest. Having these variables provides a significant advantage when coding. You only need to refer to them by ordinal position or by name in the Variable collection to be able to access their values without worrying about locking, unlocking, or blocking variables during read and write actions. Just make sure that any variables you wish to write back to in the script code are listed in the ReadWriteVariables property; otherwise, you’ll get an error in the script. There are alternative methods for altering variables that aren’t provided in these collections during setup; these are demonstrated in Chapter 9, which covers scripting.

When you click the actionable Edit Script button, the Visual Studio Tools for Applications environment opens to allow coding directly in the class ScriptMain. In this IDE, you have access to all the advanced debugging tactics, breakpoints, and IntelliSense found in the Visual Studio environment. If you create a package with a variable named myValue containing the string "Hello World", and set up the Script Task as shown in Figure 3-4, the following example shows you how to write code that uses the passed-in myValue variable:


FIGURE 3-4
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C#

public void Main()
{
if(Dts.Variables.Contains("User::MyValue"))
{
System.Windows.Forms.MessageBox.Show("MyValue=" + Dts.Variables
["User::MyValue"].Value.ToString());
}
Dts.TaskResult = (int)ScriptResults.Success;
}
 




VB

Public Sub Main()
If Dts.Variables.Contains("User::MyValue") = True Then
System.Windows.Forms.MessageBox.Show("myValue=" & Dts.Variables
("User::MyValue").Value.ToString())
End If
Dts.TaskResult = ScriptResults.Success
End Sub



First, the script (Figure 3-4) checks for the existence of the variable, and then pops up a message box with the famous message “Hello World.”

This is just a very simple example of the Script Task in action. We’ve created an entire chapter to dive into the details and provide specific use cases for both the Script Task and the Data Flow version called the Script Component, so see Chapter 9 for more information.

ANALYSIS SERVICES TASKS

The Analysis Services tasks are provided in the SSIS environment to deal with generating and updating cubes and working with data mining projects in SQL Server Analysis Services only. Three tasks can be used for Analysis Services in SSIS: the Analysis Services Execute DDL Task, the Processing Task, and the Data Mining Task. To review the tasks in this section, you need to have installed the sample Analysis Services databases from Microsoft SQL Server.

Analysis Services Execute DDL Task

The SQL Server Analysis Services Execute DDL Task is the Analysis Services equivalent of the Execute SQL Task, but it is limited in scope to issuing Data Definition Language statements. The task simply executes a DDL statement against an Analysis Services system. Typically, you would use DDL statements to create a cube, a dimension, or any other online analytical processing (OLAP) object.

To configure the task, go to the DDL tab and select the Connection Manager that you wish to execute the DDL statement against in the Connection option. Then in the SourceType property, select whether the DDL statement will be directly inputted, pulled from a file, or pulled from a variable option. Essentially, the source type option determines whether you need to key in the DDL statement directly, provide a variable, or point to a file where the DDL statement is stored. Figure 3-5 shows an example of the DDL being directly entered into the SourceDirect property, which deletes a given dimension.


FIGURE 3-5
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Note that this task can be used only to submit DDL statements. If you wish to query cubes to retrieve data, you need to use the Analysis Services Processing or Data Mining Tasks.


[image: image]
You can easily find XMLA statements by going to Management Studio and scripting a given action. In the example just mentioned, you can open Management Studio and delete the dimension, but instead of clicking OK, click the Script icon.



Analysis Services Processing Task

The SQL Server Analysis Services Processing Task takes care of the processing of Analysis Services objects. If you are familiar with using the Analysis Service projects in SSDT, then you’ll be familiar with the task of processing a cube, dimension, or mining object. Configuration of the task is done in the Analysis Services Processing Task Editor in the Processing Settings tab. First, select the Analysis Services Connection Manager that you wish to process. Next, click the Add button and select the Analysis Services objects you want to process. After clicking OK, you are taken back to the Processing Settings tab, where you can change the type of processing you will be performing. To do this, right-click each object and select the process option you want. The options vary according to the type of object.

If you click Impact Analysis, analysis is performed on the selected objects, showing you the objects that will be affected by the processing. The Change Settings button enables you to configure the batch settings for the task. For example, here you can specify whether you want the objects to be processed in sequential order or in parallel and how you want errors handled.

To get a feel for how this SSIS task works, you need to download and deploy the AdventureWorks Analysis Services SSAS project from www.wrox.com. This will deploy the cube and a set of dimensions that you’ll want to process periodically as new data is loaded into the warehouse. In SSIS, you can process the deployed cube using the Analysis Services Processing Task. Connect to the Analysis Services server that you deployed to, and in the Processing Settings tab select the Employee Cube and the Sales Territory dimension to process.

The Analysis Services Processing Task can then be run to reprocess the existing dimension and employee cube. These SSIS tasks enable you to periodically update your warehouse structures based on events that can be processed using an event captured by the Message Queue Task, which we cover later in the “Message Queue Task” section of this chapter.

Data Mining Query Task

The Data Mining Query Task enables you to run predictive queries against your Analysis Services data-mining models and output the results to a data source. The Data Mining Query Task is similar to the Analysis Service Execute DDL Task in that you can execute subsequent mining queries against a processed mining model in Analysis Server. The Task Editor enables configuration to a source Analysis Services server and can output the results in any ADO.NET or OLE DB Data Source. An example of the Data Mining Task configured to run a mining query against a predefined Employee Dimensional Mining model is shown in Figure 3-6.


FIGURE 3-6
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This task would be used to run predictive queries based on built-in prediction models in Analysis Services. The query uses a Data Mining Extension to T-SQL called DMX. If you are not fluent in DMX, don’t worry, the Query tab in this task will walk you through building one. However, first you need a mining structure to query against. In the Analysis Service server, a deployed data mining model would look like the highlighted decision tree model in Figure 3-7.


FIGURE 3-7
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The results of the prediction query can be set to return single or multi-row results and can be saved to table structures for further analysis. These results can be useful for additional SSIS packages that can integrate the predictive results into further Data Flows, but before we can step any further into these capabilities, let’s first go over the Data Flow Task itself.

DATA FLOW TASK

The most important task in SSIS is the Data Flow Task. The SSIS Data Flow Task can be selected directly from the SSDT Toolbox, and then the source and destinations are defined within the task. The Data Flow Task isn’t merely a mapping transform for input and output columns. This task has its own design surface like the Control Flow, where you can arrange task-like components called transforms to manipulate data as it flows in a pipeline from the source to a destination. The Data Flow, as you can imagine, is the heart of SSIS, because it encapsulates all the data transformation aspects of ETL.

Data Flows can split the data in the pipeline based on a data element and handle each stream separately. In the case study in Chapter 23 of this book, you can find an example of a flat file that contains header and detail information. In the Data Flow, the header line of the file can be split off and examined separately from the detail lines. As the pipeline exits the data-cleansing process, the streams can be sent to separate destinations or converged to a final combined destination. Note that you may have several different Data Flows within an SSIS package. For each of the Data Flow Tasks you add to the control surface, you’ll have a corresponding Data Flow surface. This task is so important and such an integral part of moving data in SSIS that it is covered in detail in Chapter 5.

DATA PREPARATION TASKS

Before processing data from other systems, you sometimes have to first retrieve it or validate the content to determine your level of confidence in the data’s quality. SSIS provides a set of tasks that can be used to retrieve data files using the files and folders available in the file system, or it can reach out using FTP and web service protocols. The following sections explore these tasks in SSIS.

Data Profiler

Data profiling is the process of examining data and collecting metadata about the quality of the data, about frequency of statistical patterns, interdependencies, uniqueness, and redundancy. This type of analytical activity is important for the overall quality and health of an operational data store (ODS) or data warehouse. In fact, you’ve most likely been doing this activity whether or not you actually have a defined tool to perform it. Now, rather than use a set of complicated queries or rely on a third-party product, you have a Data Profiling Task as part of the SSIS development environment.

The Data Profiling Task is located in the SSIS Toolbox, but you probably shouldn’t attempt to use the results to make an automated workflow decision in the SSIS package Control Flow. Rather, it is more of an ad hoc tool for placement in a design-time package that will be run manually outside of a scheduled process. In fact, the task doesn’t have built-in conditional workflow logic, but technically you can use XPath queries on the results. The profiler can only report on statistics in the data; you still need to make judgments about these statistics. For example, a column may contain an overwhelming amount of NULL values, but the profiler doesn’t know whether this reflects a valid business scenario.

You can view the structured output file that is produced by the Data Profiling Task in a special Data Profiler Viewer that provides drill-downs back to the detail level. To access this viewer, select SQL Server [image: image] Integration Services from the Start menu. Once the tool is loaded, use the Open button to browse to the output file that will be generated by the Data Profiling Task. Figure 3-8 shows an example of an analysis of the DimCustomer table in the AdventureWorksDW database. You can see here that the majority of the rows in the MiddleName column are null.


FIGURE 3-8
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The task provides a set of defined profile request types that can be modified like the other tasks in specific properties. The following list describes the different request types and how you can use them to profile your data:


	Candidate Key Profile Request: The profile request will examine a column or set of columns to determine the likelihood of there being a unique candidate key for the data set. Use this to determine whether you have duplicate key values or whether it is possible to build a natural key with the data.

	Column Length Distribution Profile: This profile request enables you to analyze the statistical profile of all the data in a column, with the percentage of incidence for each length. You can use this to help you determine whether your data column length settings are set correctly or to look for bad data in attributes that are known to be one fixed size.

	Column Null Ratio Profile Request: This profile request looks at the ratio of NULL values in a column. Use this to determine whether you have a data quality problem in your source system for critical data elements.

	Column Pattern Profile Request: This profile request enables you to apply regular expressions to a string column to determine the pass/fail ratio across all the rows. Use this to evaluate business data using business formatting rules.

	Column Statistics Profile Request: This profile request can analyze all the rows and provide statistical information about the unique values across the entire source. This can help you find low incidence values that may indicate bad data. For example, a finding of only one color type in a set of 1 million rows may indicate that you have a bad color attribute value.

	Functional Dependency Profile Request: This is one of two profile requests that enable you to examine relationships between tables and columns to look for discrepancies within a known dependency. For example, you can use this request to find countries with incorrect currency codes.

	Value Inclusion Profile Request: This profile request tests to determine whether the values in one column are all included in a separate lookup or dimension table. Use this to test foreign key relationships.



There are two ways to activate these profiles. The first is to click the Quick Profile button on the Data Profiling Task Editor. This creates a set of profiles to run against the same table. You can also skip the quick profile option and create the profiles one by one. Either way you can navigate to the Profile Requests table to configure the request and add regular expressions or other parameter values to the task properties. Figure 3-9 shows the Data Profiling Task Editor with all the requests defined for the DimCustomer table.


FIGURE 3-9
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For each profile request type, the lower section of the editor for the Request Properties will change to accept the configurable values. Note that the ConnectionManager property must be set to an ADO.NET-based Connection Manager, like the one here connected to AdventureWorksDW. Moreover, you must create this connection prior to attempting to configure this task, but this is a minor inconvenience for such a powerful and welcome addition to the SSIS toolset, which rivals more expensive ETL tools.

File System Task

The File System Task is a configurable GUI component that performs file operations available in the System.IO.File .NET class. If you are used to coding in VBScript, this is an out-of-the-box replacement for the VBScript utility classes that you used to write using the COM-based FileSystemObject. In either case, the File System Task can perform basic file operations such as the following:


	Copy Directory: Copies all files from one directory to another. You must provide the source and destination directories.

	Copy File: Copies a specific file. You must provide the source and destination filename.

	Create Directory: Creates a directory. You must provide the source directory name and indicate whether the task should fail if the destination directory already exists.

	Delete Directory: Deletes a directory. You must provide the source directory to delete.

	Delete Directory Content: Deletes all files in a source directory.

	Delete File: Deletes a specifically provided source file.

	Move Directory: Moves a provided source directory to a destination directory. You must indicate whether the task should fail if the destination directory already exists.

	Move File: Moves a specific provided source file to a destination. You must indicate whether the task should fail if the destination file already exists.

	Rename File: Moves a specific provided source file to a destination by changing the name. You must indicate whether the task should fail if the destination file already exists.

	Set Attributes: Sets Hidden, Read-Only, Archive, or System attributes on a provided source file.



One benefit that may not be apparent in these functional descriptions is that the creation of directory structures does not have to be made recursively. For example, you may create the path named c:\ssis\tasks\my file system task\ using the Create Directory form of the File System Task by simply providing the path. You don’t have to create each part of the directory separately, as you did in the DTS legacy product. This capability greatly reduces the typical file operation coding to a simple configuration task for directory operations. However, don’t assume that you can do the same with a file-level operation. If you attempt to rename a file from c:\ssis\ to c:\ssis\my archive\ and the folder \my archive\ doesn’t exist, you will get an error that the path is not found.

Another feature of this task that may not be apparent is that it is written for a single operation. This is by design. If you need to iterate over a series of files or directories, the File System Task can be simply placed within a Looping Container. By keeping the task granular and singularly focused, it is simplified and easily reused.

Most of the properties in this task are set in the General tab of the File System Task Editor (see Figure 3-10). The contents of this tab may vary widely according to what you set in the Operation property. These options correspond to specific file operations that the task can perform. Once the option is set, you may be prompted to complete other properties not shown in this figure.


FIGURE 3-10
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In this case, the Operation property is set to Move file, which should move a file from a working source path to an archive destination path. The IsDestinationPathVariable property enables you to specify whether the destination path will be set to an SSIS variable or use a Connection Manager. If this is set to true, the dynamic property DestinationVariable sets the destination path to a variable. If it is set to false, then the DestinationConnection option will be available so you can select the Connection Manager that contains your file or directory. These same properties exist for the source connection in the bottom of the tab. The OverwriteDestination option, set to false by default, specifies whether the task will overwrite the destination file or directory if it already exists. To get an idea of how you configure this task, see the example in the next section.

Archiving a File

Consider a typical use of the File System Task for an ETL process from a mainframe system. To automate a nightly data load, the process would look like this:


1. A file or series of similar files would be generated from a mainframe or other source system and dumped to a network drive.

2. An SSIS package would start on a schedule to poll a directory looking for files to process. If any files were found, they would be moved into a staging or working directory.

3. The data would be extracted out of the file(s).

4. The file(s) would then be archived to another directory.



In legacy DTS packages, each of these steps would require some coding in the ActiveX Script Task. You would have to write one task in VBScript to poll the directory to determine whether the file arrived. Another script would pick up the file and move it to another directory. The last script would archive the file. Even worse, the ActiveX scripts had to use the code-and-paste method of code reuse to perform the same function in other packages. Typically, this led to various states of unfinished code that was better in some packages than others and most certainly a nightmare to maintain.

In SSIS, the File System Task can simplify the creation of a package by performing these ETL file-based requirements. We’ll postpone the task of polling until later in this chapter when we get to the WMI Event Watcher Task. The iteration of files is also discussed in detail in Chapter 4. However, you can use what you know about the File System Task to move the file to an archive directory.


1. Create a package in c:\ProSSIS\Tasks\FileSystemTask or download the complete code from www.wrox.com.

2. Create a subdirectory called c:\ProSSIS\Tasks\FileSystemTask\Archive, and create a dummy file called myfile.txt in c:\ProSSIS\Tasks\FileSystemTask.

3. Add a File System Task into the Control Flow.

4. In the new task, change the operation to Move File. Select <New Connection> from the SourceConnection dropdown.

5. When the File Connection Manager Editor opens, select Existing File and type C:\ProSSIS\Tasks\FileSystemTask\MyFile.txt for your file.

6. For the DestinationConnection property, select the <New Connection> option and choose Existing Folder when the File Connection Manager Editor reopens. This time type C:\ProSSIS\Tasks\FileSystemTask\Archive for the path name.

7. Now run the SSIS package. You’ll see the file myfile.txt move into the archive directory.

8. If you want to rename the file as you move it to a date-based filename, you need to specify the full filename in the variable and use the Rename File option of the File System Task. That achieves the movement of the file and a new filename in one task. The filename can also be dynamically set using a variable as an expression.



For examples of how you can rename this file using a dynamically generated name as you archive, see Chapters 6 and 23.

FTP Task

The SSIS FTP Task enables the use of the File Transfer Protocol (FTP) in your package development tasks. This task now exposes more FTP command capability, enabling you to create or remove local and remote directories and files. Another change from the legacy DTS FTP Task is the capability to use FTP in passive mode. This solves the problem that DTS had in communicating with FTP servers when the firewalls filtered the incoming data port connection to the server.

The General tab in the FTP Task Editor is where you specify the FTP Connection Manager for the FTP site you wish to access. If you haven’t specified one, follow these steps:


1. Select <New Connection. . .> under the FTPConnection property. This will open the FTP Connection Manager, where you can configure the FTP connection. In Figure 3-11, the Server Name property contains the FTP address for the FTP server. The Server Port property is set to 21, which is the default port for most FTP sites. You can change this if necessary. The other important option to note here is the “Use passive mode” checkbox, which is new to SSIS.

2. Once you have the FTP connection configured, move to the File Transfer tab. The IsRemotePathVariable and IsLocalPathVariable properties allow the paths to be set to an optional variable. Using variables enables you to set these values dynamically at runtime. The RemotePath property sets the directory or files for the remote FTP system.

3. Once the FTPConnection property from the General tab has been selected, you can browse to the actual remote file system to select the remote path or file by clicking the ellipsis in the Remote Path property. You’ll see a dialog similar to the one shown in Figure 3-12 for browsing the FTP remote paths (and files if you choose Receive files for the Operation property).




FIGURE 3-11
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FIGURE 3-12
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The LocalPath property is the Connection Manager that contains a directory on the SSIS side that is going to receive or send the files via FTP. The OverwriteFileAtDest option specifies whether the file at the destination will be overwritten if a conflict exists. Like many FTP clients, you can specify transporting the files in ASCII format by setting the IsTransferAscii option to true. If you set this option to false, the files will be transported in a default binary format. The most important option, of course, is the Operation option, which specifies what type of action you want to perform. In the next section, you’ll set up an SSIS FTP Task to get a file from an FTP server like Microsoft.com.

Getting a File Using FTP

To build an SSIS package that can use FTP to retrieve a file from an FTP server, follow these steps:


1. Create a directory called c:\prossis\tasks\ftptask\ or copy the code from www.wrox.com.

2. Create a new package in this folder and add an FTP Task to the Control Flow work surface.

3. Double-click the FTP Task to open the editor, and set it up.

4. In the General tab, select <New connection. . .> for the FTPConnection dropdown. This will open the FTP Connection Editor. Set the Server Name option to ftp.microsoft.com and click Test Connection (refer to Figure 3-11).

5. Click OK to go back to the FTP Task Editor.

6. Go to the File Transfer tab and set it up to resemble Figure 3-13. Select Receive files for the operation.


FIGURE 3-13
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7. For the RemotePath property, click the ellipsis to browse to the /bussys/readme.txt folder on the remote path.

8. For the Local Path option, set the IsLocalPathVariable property to true and select <New Variable . . .> to create a new variable named LocalPath that is set to the value of c:\Prossis\Tasks\ftptask\.

9. For the OverwriteFileAtDest property, select True. The final task should look like Figure 3-13.



If you run the package, you’ll see that the file is downloaded from the FTP site at Microsoft to your local file system. In a real-world scenario, you would probably download the file, load it into a SQL Server, and then archive it. This complete scenario is discussed in detail in Chapter 8.

Web Service Task

The Web Service Task in SSIS is used to retrieve XML-based result sets by executing a method on a web service. Just like the other tasks we’ve separated out into the Data Preparation Task category for this chapter, this task only retrieves the data; it doesn’t yet address the need to navigate through the data, or extract sections of the resulting documents. Web services are a big part of advancing service-oriented architectures, and they can be used in SSIS to provide real-time validation of data in your ETL processes or to maintain lookup or dimensional data.

The task requires creation of an HTTP Connection Manager to a specific HTTP endpoint on a website or to a specific Web Services Description Language (WSDL) file on a website. Because of this HTTP connection, keep in mind that the task may not work for some locked-down server environments. If the HTTP Connection Manager doesn’t point to a WSDL file on the site, a local version must be provided. The WSDL file provides a standard XML-formatted list of available methods that can be called in the web service. The WSDL file also provides information about what type of parameters can be used and what results can be expected in return. Figure 3-14 shows how you can configure the HTTP Connection Manager to access a web service called USZIP at www.webservicex.net/uszip.asmx.


FIGURE 3-14
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This is a simplistic HTTP Connection Manager setup. In this case, no special proxy, credentials, or certificate setup is required. If you are using secure, corporate web services, this undoubtedly will not be the case.

The General Tab

The General tab on the Web Service Task is where you set the HttpConnection property of the task to the HTTP Connection Manager that you have already created or alternatively create at the same time by selecting the <New Connection. . .> option in the property. In Figure 3-15, the value for the WSDL parameter file has been provided. This indicates to the Connection Manager that the definitions of the web service can be obtained remotely. In this case, you are not required to provide a local version of the WSDL file as well. This property is required only if you don’t provide the WSDL parameter in the Connection Manager. If this is the case, simply provide the local filename and click the Download WSDL button to have the task, at design time, reach out to the HTTP endpoint and retrieve a copy of the WSDL file for you.


FIGURE 3-15
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The Input Tab

The next step is to define the input that you want to retrieve from the web service. It makes sense that if you have defined the web service in the General tab, you now need to specify the web method that you want to access for the input to the task. The Web Service Task makes this easy by using the WSDL file to provide a dropdown in the Input tab where you can specify the method, as shown in Figure 3-16. If you get an error trying to access the Input tab, consider downloading the WSDL file directly onto your computer.


FIGURE 3-16

[image: image]


After you select a web method, such as GetInfoByAreaCode, the Web Service Task uses the WSDL to set up the interface for you to provide how the input parameters will be fed into the task. You can choose to set up hardcoded values as shown in Figure 3-16 or you can fill these parameters with variables.

You can see here that all the named parameters, in this case only USAreaCode, are provided with the expected data types. If you select the Variable option here, the Value column would morph into a dropdown list to allow the selection of a variable. Using variables gives you the flexibility to send something into the Web Service Task dynamically at runtime.

The Output Tab

The remaining tab is the Output tab. Here you have only two options in this task. The resulting retrieval from the web service method can be stored in a file or in a variable. The output is in XML format, so if you choose to save in a variable, select a data type of string. In this example, we’ll set the OutputType property to a file connection, and then set the location of the file to a spot on the local file system.

Running the Web Service Task using this configuration will result in calling the web method GetInfoByZipCode on the web service USZip and retrieving data into an XML file that looks like this:


<?xml version="1.0" encoding="utf-16"?>
<NewDataSet xmlns="">
<Table>
<CITY>Saint Augustine</CITY>
<STATE>FL</STATE>
<ZIP>32084</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
<Table>
<CITY>Jacksonville</CITY>
<STATE>FL</STATE>
<ZIP>32226</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
<Table>
<CITY>Macclenny</CITY>
<STATE>FL</STATE>
<ZIP>32063</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
</NewDataSet>



Retrieving data into a file is good, but using it in an SSIS package is even better. The next example demonstrates how you would use the XML Task to retrieve this same zip code data and use it in a Data Flow.

Retrieving Data Using the Web Service Task and XML Source Component

In this example, you’ll configure the data retrieved from the Web Service Task to be read through the XML source in the Data Flow. Don’t worry if the Data Flow is a little confusing at this time. You’ll see much more about it in the next chapter.


1. Set up a package in the directory c:\ProSSIS\tasks\websvc or download the complete package from www.wrox.com.

2. Drop a Web Service Task onto the Control Flow design surface and configure the task to use the GetInfoByZipCode method on the web service USZip as shown in the preceding section.

3. Set the OutputType to store the results of the web service method to a file of your choosing, such as C:\ProSSIS\Tasks\WebSVC\Output.xml.

4. Drop a Data Flow Task onto the Control Flow design surface and connect the Web Service Task to the Data Flow.

5. In the Data Flow, drop an XML source component on the design surface.


If the XML source contained schema information, you could select the Use Inline Schema option — the Data Access Mode should be set to “XML file location” — and you’d be done. However, you’ve seen the data we are getting from the web service, and no schema is provided. Therefore, you need to generate an XML Schema Definition language file so that SSIS can predict and validate data types and lengths.




[image: image]
Here’s a little trick that will save you some time. To demonstrate the Web Service Task initially, you set the XML output to go to a file. This was not by accident. Having a concrete file gives you a basis to create an XSD, and you can do it right from the design-time XML Source Component. Just provide the path to the physical XML file you downloaded earlier and click the Generate XSD button. Now you should have an XSD file that looks similar to this:


<?xml version="1.0"?>
<xs:schema attributeFormDefault="unqualified" elementFormDefault=
    "qualified"
xmlns:xs="http://www.w3.org/2001/XMLSchema">
<xs:element name="NewDataSet">
<xs:complexType>
<xs:sequence>
<xs:element minOccurs="0" maxOccurs="unbounded" name="Table">
<xs:complexType>
<xs:sequence>
<xs:element minOccurs="0" name="CITY" type="xs:string" />
<xs:element minOccurs="0" name="STATE" type="xs:string" />
<xs:element minOccurs="0" name="ZIP" type="xs:unsignedShort" />
<xs:element minOccurs="0" name="AREA_CODE" type=
    "xs:unsignedShort" />
<xs:element minOccurs="0" name="TIME_ZONE" type="xs:string" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>



Notice that the XSD generator is not perfect. It can only predict a data type based on what it sees in the data. Not to give the generator anthropomorphic qualities, but the ZIP and AREA_CODE data elements “look” like numeric values to the generator. You should always examine the XSD that is created and edit it accordingly. Change the sequence element lines for ZIP and AREA_CODE to look like this:


<xs:element minOccurs="0" name="ZIP" type="xs:string " />
<xs:element minOccurs="0" name="AREA_CODE" type=" xs:string" />



Now if you refresh the XML Source and select the Columns tab, as shown in Figure 3-17, you should be able to see the columns extracted from the physical XML file.


FIGURE 3-17
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6. To complete the package, add a Flat File Destination to dump the data into a comma-separated file (CSV file).

7. Connect the output pipeline of the XML source to the Flat File Destination.

8. Click the New button next to the Connection Manager dropdown box to create a new Flat File Connection Manager. Place the file somewhere in the C:\ProSSIS\Tasks\WebSVC directory and call it whatever you’d like, as shown in Figure 3-18.


FIGURE 3-18
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9. Click OK to go back to the Flat File Destination and then click the Mappings tab to confirm that the columns map appropriately (straight arrows between the left and right). If you save and run the package, it will download the XML file into a variable, and then export the columns and rows to a flat file.



This is hardly a robust example, but it demonstrates that the Web Service Task makes retrieving data from a web service a very simple point-and-click task. However, the Web Service Task can retrieve only the results of a web service call. You may find that you need to prepare, extract, or validate your XML files before running them through your ETL processes. This is where the XML Task comes in.

XML Task

The XML Task is used when you need to validate, modify, extract, or even create files in an XML format. Earlier we used a Web Service Task to retrieve data in an XML-formatted web service response. In terms of validating this type of XML result, the WSDL that you copy down locally is your contract with the web service, which will break if the XML contents of the results change. In other situations, you may be provided with XML data from a third-party source outside of a contractual relationship. In these cases, it is a good practice to validate the XML file against the schema definition before processing the file. This provides an opportunity to handle the issue programmatically.

If you look at the task in Figure 3-19, the editor looks simple. There are two tabs: only one for General configuration and the obligatory Expressions tab.


FIGURE 3-19
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The current OperationType is set in this example to the Diff operation. This option is one of the more involved operations and requires two XML sources, one as the Input and the other as the Second Operand. However, these properties change based on the selection you make for the OperationType property. The options are as follows:


	Validate: This option allows for the schema validation of an XML file against Document Type Definition (DTD) or XML Schema Definition (XSD) binding control documents. You can use this option to ensure that a provided XML file adheres to your expected document format.

	XSLT: The Extensible Stylesheet Language Transformations (XSLT) are a subset of the XML language that enables transformation of XML data. You might use this operation at the end of an ETL process to take the resulting data and transform it to meet a presentation format.

	XPATH: This option uses the XML Path Language and allows the extraction of sections or specific nodes from the structure of the XML document. You might use this option to extract data from the XML document prior to using the content. For example, you might want to pull out only the orders for a specific customer from an XML file.

	Merge: This option allows for the merging of two XML documents with the same structure. You might use this option to combine the results of two extracts from disparate systems into one document.

	Diff: This option uses difference algorithms to compare two XML documents to produce a third document called an XML Diffgram that contains the differences between them. Use this option with another XML Task using the Patch option to produce a smaller subset of data to insert into your data store. An example use of this task is extracting only the prices that have changed from a new price sheet in XML format.

	Patch: This option applies the results of a Diff operation to an XML document to create a new XML document.



As you might expect, you can configure the task to use either a file source or a variable. The option to input the XML directly is also available, but it’s not as practical. The best way to get an idea of how this task can be used is to look at a few examples.

Validating an XML File

First up is a basic use case that demonstrates how to validate the internal schema format of an XML file. To make sure you are clear on what the XML Task does for you, the validation is not about whether the XML file is properly formed but about whether it contains the proper internal elements. If an XML file is malformed, then simply attempting to load the XML file in the task will generate an error. However, if a missing node is defined within the XSD contract, the XML Task Validation option will inform you that the XML file provided doesn’t meet the conditions of the XSD validation.

For this example, we’ll borrow the information from the XML and XSD files in the Web Service Task example. Recall that we had an XSD that validated string node for City, State, Zip, Area_Code, and Time_Zone. (See the Web Service Task example to view the XSD format.) You can download this complete example at www.wrox.com.

We’ll use three files to exercise this task. The first is a valid XML file named MyGetZipsData.xml that looks like this:


[image: image] <?xml version="1.0" encoding="utf-16"?>
<NewDataSet xmlns="">
<Table>
<CITY>Saint Augustine</CITY>
<STATE>FL</STATE>
<ZIP>32084</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
</NewDataSet>

MyGetZipsData.xml



The second file is an invalid XML file named MyGetZipsData_Bad.xml. This file has an improperly named node <CITYZ> that doesn’t match the XSD specification:


[image: image] <?xml version="1.0" encoding="utf-16"?>
<NewDataSet xmlns="">
<Table>
<CITYZ>Saint Augustine</CITYZ>
<STATE>FL</STATE>
<ZIP>32084</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
</NewDataSet>

MyGetZipsData_Bad.xml



The last file is a malformed XML file named MyGetZipsData_ReallyBad.xml. This file has an empty <Table> node and is not a valid XML format:


[image: image] <?xml version="1.0" encoding="utf-16"?>
<NewDataSet xmlns="">
<Table></Table>
<CITY>Saint Augustine</CITY>
<STATE>FL</STATE>
<ZIP>32084</ZIP>
<AREA_CODE>904</AREA_CODE>
<TIME_ZONE>E</TIME_ZONE>
</Table>
</NewDataSet>

MyGetZipsData_ReallyBad.xml



For this example, follow these steps:


1. Create a package and add a new XML Task to the Control Flow surface.

2. Select the OperationType of Validate, set the Input Source Type to a new file connection, and browse to select the MyGetZipsData.xml file.

3. Expand the OperationResult property in the Output section to configure an additional text file to capture the results of the validation. The result values are only true or false, so you only need a simple text file to see how this works. Typically, you store the result in a variable, so you can test the results to determine the next action to take after validation.

4. Set the OverwriteDestination property to True to allow the result to be overwritten in each run of the task.

5. In the Second Operand, you’ll need to create another file connection to the XSD file. This will be used for validation of the schema.

6. Create another file connection that points to this XSD file.

7. Finally, set the validation type to XSD, as we are using an XSD file to validate the XML. The editor at this point should look like Figure 3-20.


FIGURE 3-20
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This completes the happy path use case. If you execute this task, it should execute successfully, and the results file should contain the value of true to indicate that the XML file contains the correct schema as defined by the XSD file. Now on to the true test:



8. Change the source to a new connection for the MyGetZipsData_Bad.xml file.

9. Execute the task again. This time, although the task completes successfully, the result file contains the value of false to indicate a bad schema. This is really the whole point of the Validation option.

10. Finally, change the source to create a new connection to the poorly formatted XML file MyGetZipsData_ReallyBad.xml to see what happens. In this case, the task actually fails —even though the Validation option’s FailOnValidationFail property is set to False. This is because the validation didn’t fail — the loading of the XML file failed. The error message indicates the problem accurately:




[XML Task] Error: An error occurred with the following error message: 
"The 'NewDataSet' start tag on line 2 does not match the end tag of
 'Table'. Line 9, position 5.".
[XML Task] Error: An error occurred with the following error message: "Root 
element is missing.".



Just be aware of the difference between validating the schema and validating the XML file itself when designing your package Control Flows, and set up accordingly. You need to have a Control Flow for the failure of the task and for the successful completion with a failure result.

This is just one example demonstrating how you can use the XML Task for SSIS development. There are obviously several other uses for this task that are highly legitimate and useful for preparing data to feed into your SSIS ETL package Data Flows. The next section turns to another set of data preparation tasks, which we have separated into their own category, as they deal specifically with retrieval and preparation of RDBMS data.

RDBMS SERVER TASKS

These tasks could also be considered data preparation tasks, as they are responsible for bringing data sources into the ETL processes, but we have separated the Bulk Insert Task and the Execute SQL Task into this separate category because of the expectation that you will be working with data from relational database management systems (RDBMS) like SQL Server, Oracle, and DB2. The exception to this is the Bulk Insert Task, which is a wrapper for the SQL Server bulk-copy process.

Bulk Insert Task

The Bulk Insert Task enables you to insert data from a text or flat file into a SQL Server database table in the same high-octane manner as using a BULK INSERT statement or the bcp.exe command-line tool. In fact, the task is basically just a wizard to store the information needed to create and execute a bulk copying command at runtime (similar to BCP from a command line). If you aren’t familiar with using BCP, you can research the topic in detail in Books Online. The downside of the Bulk Insert Task is its strict data format, and it precludes being able to work with data in a Data Flow within one action. This can be seen as a disadvantage in that it does not allow any transformations to occur to the data in flight, but not all ETL processes are efficiently modified in the Data Flow. In high-volume extracts, you may be better served by loading the initial extract down in a staging table and extracting data in discrete chunks for processing within specific Data Flows. The Bulk Insert Task has no ability to transform data, and this trade-off in functionality gives you the fastest way to load data from a text file into a SQL Server database.

When you add a Bulk Insert Task to your Control Flow, follow these steps:


1. Open the Bulk Insert Task Editor to configure it. As in most tasks, use the General tab to name and describe the task. Make sure you name it something that describes its unit of work, like Prepare Staging. This will be helpful later when you deploy the package and troubleshoot problems.


The next tab, Connection, is the most important. This tab enables you to specify the source and destination for the data.



2. Select the destination from the Connection dropdown in the Destination Connection group.

3. Specify a destination table from the next dropdown, below the destination connection.

4. While you’re specifying connections, go to the bottom to specify the source connection’s filename in the File dropdown. Both the source and the destination connections use the Connection Manager. If you haven’t already created the shared connections, you’ll be prompted to create them in either case by selecting <New Connection . . .>.


[image: image]
Both the source and the optional format file must be relative to the destination SQL Server, because the operation occurs there when a Bulk Insert Task is used. If you are using a network file location, use the UNC path (\\MachineName\ShareName\FileName.csv) to the source or format file.



5. After you specify the connections, you need to provide file specifications for the format of file you’re importing. If you created the file using the BCP utility, you can use the -f option to create a format file as well. The Bulk Insert Task can then use the BCP format file to determine how the file is formatted, or you can select the column and row delimiters in the Format property of the task. The two options are:


	Use File: This uses the BCP format (.fmt) file.

	Specify: This enables you to select the file delimiters. The available delimiters are New Line ({CR}{LF}), Carriage Return ({CR}), Line Feed ({LF}), Semicolon (;), Comma (,), Tab, or Vertical Bar (|). Note that the defaults are for the row to be {CR}{LF} delimited, and the column tab-delimited.



6. In the Options tab of the Bulk Insert Task Editor, you can use some lesser-known options:


	Code page: You can specify the code page for the source file. You will rarely want to change the code page from RAW, which is the default. Using RAW is the fastest data-loading option because no code page conversion takes place.

	OEM: You should use this when copying from one SQL Server to another.

	ACP: This converts non-Unicode data to the ANSI code page of the SQL Server you are loading the data into, or you can specify a specific code page mapping.

	DataFileType: Specifies the type of the source file. Options here include char, native, widechar, and widenative. Generally, files you receive will be the default option, char, but in some cases, you may see a file with a native format.




A file (myzips_native.txt) in native format was created from SQL Server by using the bcp.exe program with the -n (native) switch and supplied with the download from www.wrox.com. You’ll see how to import it later in an example.





You can also use the Options tab to specify the first and last row to copy if you want only a sampling of the rows. This is commonly used to set the first row to two (2) when you want to skip a header row. The BatchSize option indicates how many records will be written to SQL Server before committing the batch. A BatchSize of 0 (the default) means that all the records will be written to SQL Server in a single batch. If you have more than 100,000 records, then you may want to adjust this setting to 50,000 or another number based on how many you want to commit at a time. The adjustment may vary based on the width of your file.

The Options dropdown contains five options that you can enable/disable:


	Check Constraints: This option checks table and column constraints before committing the record. It is the only option enabled by default.

	Keep Nulls: By selecting this option, the Bulk Insert Task will replace any empty columns in the source file with NULLs in SQL Server.

	Enable Identity Insert: Enable this option if your destination table has an identity column into which you’re inserting. Otherwise, you will receive an error.

	Table Lock: This option creates a SQL Server lock on the target table, preventing inserts and updates other than the records you are inserting. This option speeds up your process but may cause a production outage, as others are blocked from modifying the table. If you check this option, SSIS will not have to compete for locks to insert massive amounts of data into the target table. Set this option only if you’re certain that no other process will be competing with your task for table access.

	Fire Triggers: By default, the Bulk Insert Task ignores triggers for maximum speed. When you check this option, the task will no longer ignore triggers and will instead fire the insert triggers for the table into which you’re inserting.



There are a few other options you can set in the Options tab. The SortedData option specifies what column you wish to sort by while inserting the data. This option defaults to sort nothing, which equals false. If you need to set this option, type the column name that you wish to sort. The MaxErrors option specifies how many errors are acceptable before the task is stopped with an error. Each row that does not insert is considered an error; by default, if a single row has a problem, the entire task fails.
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The Bulk Insert Task does not log error-causing rows. If you want bad records to be written to an error file or table, it’s better to use the Data Flow Task.



Using the Bulk Insert Task

Take time out briefly to exercise the Bulk Insert Task with a typical data load by following these steps:


1. Create a new package called BulkInsertTask.dtsx. If you haven’t already downloaded the code files for this chapter from www.wrox.com, do so. Then extract the file for this chapter named myzips.csv.

2. Create a table in the AdventureWorksDW database using SQL Management Studio or the tool of your choice to store postal code information:


[image: image] CREATE TABLE PROSSIS_ZIPCODE (
ZipCode CHAR(5),
State CHAR(2),
ZipName VARCHAR(16)
)
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3. Back in your new package, drag the Bulk Insert Task onto the Control Flow design pane. Notice that the task has a red icon on it, indicating that it hasn’t been configured yet.

4. Double-click the task to open the editor. In the General tab, provide the name Load Zip Codes for the Name option and Loads zip codes from a flat file for the description.

5. Click the Connection tab. From the Connection dropdown box, select <New connection . . .>. This will open the Configure OLE DB Connection Manager dialog.

6. Now, you’re going to create a connection to the AdventureWorksDW database that can be reused throughout this chapter. Click New to add a new Connection Manager. For the Server Name option, select the server that contains your AdventureWorksDW database. For the database, select the AdventureWorksDW database.

7. Click OK to go back to the previous screen, and click OK again to return to the Bulk Insert Task Editor.


You’ll now see that the Connection Manager you just created has been transposed into the Connection dropdown box.



8. Now you need to define the destination. For the DestinationTable option, select the [dbo].[PROSSIS_ZIPCODE] table. For the first attempt, you’ll import a comma-delimited version of the zip codes. This simulates importing a file that would have been dumped out of another SQL Server (with the same table name) using this bcp command:


bcp AdventureWorksDW.dbo.prossis_zipcode out 
    c:\ProSSIS\tasks\bulkInsertTask\myzips.csv
-c -t, -T



9. Leave the remaining options set to the defaults. The RowDelimiter property option will be {CR}{LF} (a carriage return) and the ColumnDelimiter property should be set to comma – delimited.

10. For the File option, again select <New connection . . .> to create a new Connection Manager. This will open the File Connection Manager Editor.

11. For the Usage Type, select Existing File. Then point to myZips.csv for the File option. Click OK to return to the editor. Your final Bulk Insert Task Editor screen should look similar to Figure 3-21.


FIGURE 3-21
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If you open the myzips.csv file, you’ll notice there is no header row with the column names before the data. If you had a column header and needed to skip it, you would go to the Options tab and change the FirstRow option to 2. This would start the import process on the second row, instead of the first, which is the default.



12. You should be able to run the package now. When it executes, the table will be populated with all the postal codes from the import file. You can verify this by selecting all the rows from the PROSSIS_ZIPS table.



As you can see, the Bulk Insert Task is a useful tool to load staging files quickly, but you may need to further process the file. One reason is because this task provides no opportunity to divert the data into a transformation workflow to examine the quality of the data. Another reason is that you have to import character-based data to avoid raising errors during the loading process. The Bulk Insert Task handles errors in an all-or-nothing manner. If a single row fails to insert, then your task may fail (based on your setting for the maximum number of allowed errors). These problems can be easily solved by using a Data Flow Task if the data is unreliable.

Execute SQL Task

The Execute SQL Task is one of the most widely used tasks in SSIS for interacting with an RDBMS Data Source. The Execute SQL Task is used for all sorts of things, including truncating a staging data table prior to importing, retrieving row counts to determine the next step in a workflow, or calling stored procedures to perform business logic against sets of staged data. This task is also used to retrieve information from a database repository. The Execute SQL Task is also found in the legacy DTS product, but the SSIS version provides a better configuration editor and methods to map stored procedure parameters to read back result and output values.

This section introduces you to all the possible ways to configure this task by working through the different ways you can use it. You’ll work through how to execute parameterized SQL statements or execute batches of SQL statements, how to capture single-row and multiple-row results, and how to execute stored procedures.

Executing a Parameterized SQL Statement

The task can execute a SQL command in two basic ways: by executing inline SQL statements or by executing stored procedures. The resulting action can also result in the need to perform one of two options: accepting return values in parameters or a result set. You can get an idea of how the task can be configured to do these combinations in the General tab of the Execute SQL Task Editor, shown in Figure 3-22. Here, the Execute SQL Task is set to perform an Update operation on the DimProduct table using an inline SQL statement with a variable-based parameter. This is the easiest use of the Execute SQL Task because you don’t need to configure the Result Set tab properties.


FIGURE 3-22
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Notice in Figure 3-22 that the General tab contains the core properties of the task. Here the task is configured to point to an OLE DB connection. The other options for the ConnectionType include ODBC, ADO, ADO.NET, SQLMOBILE, and even EXCEL connections. The catch to all this connection flexibility is that the Execute SQL Task behaves differently depending upon the underlying data provider. For example, the SQLStatement property in Figure 3-22 shows a directly inputted T-SQL statement with a question mark in the statement. The full statement is here:


UPDATE DimProduct Set Color = 'Red' Where ProductKey = ?



This ?, which indicates that a parameter is required, is classic ODBC parameter marking and is used in most of the other providers — with the exception of the ADO.NET provider, which uses named parameters. This matters, because in the task, you need to configure the parameters to the SQL statement in the Parameter Mapping tab, as shown in Figure 3-23.


FIGURE 3-23
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Here the parameter mapping collection maps the first parameter [ordinal position of zero (0)] to a user variable. When mapping parameters to connections and underlying providers, use the following table to set up this tab in the Task Editor:




	IF USING CONNECTION OF TYPE
	PARAMETER MARKER TO USE
	PARAMETER NAME TO USE





	ADO
	?
	Param1, Param2, . . .



	ADO.NET
	@<Real Param Name>
	@<Real Param Name>



	ODBC
	?
	1, 2, 3 (note ordinal starts at 1)



	OLEDB and EXCEL
	?
	0, 1, 2, 3 (note ordinal starts at 0)





Because we are using an OLE DB provider here, the parameter marker is ?, and the parameter is using the zero-based ordinal position. The other mapping you would have needed to do here is for the data type of the parameter. These data types also vary according to your underlying provider. SSIS is very specific about how you map data types, so you may need to experiment or check Books Online for the mapping equivalents for your parameters and provider. We’ll cover many of the common issues in this regard throughout this section, but for this initial example, we mapped the System::ContainerStartTime to the OLE DB data type of DATE. At this point, the Execute SQL Task with this simple update statement could be executed, and the ModifyDate would be updated in the database with a current datetime value.

A variation of this example would be a case in which the statement can be dynamically generated at runtime and simply fired into the Connection Manager. The SQLSourceType property on the General tab allows for three different types of SQL statement resolution: either directly input (as we did), via a variable, or from a file connection. Another way to build the SQL statement is to use the Build Query action button. This brings up a Query-By-Example (QBE) tool that helps you build a query by clicking the tables and establishing the relationships. The variable-based option is also straightforward. Typically, you define a variable that is resolved from an expression. Setting the SQLSourceType property in the Execute SQL Task to Variable enables you to select the variable that will resolve to the SQL statement that you want the task to execute. The only thing you need to pay attention to here is that SSIS limits the size of a string to 4,000 characters.


[image: image]
Building inline dynamic SQL statements with variables no longer has a limitation of 4,000 characters as it did with SQL Server 2005 and 2008.



The other option, using a file connection, warrants a little more discussion.

Executing a Batch of SQL Statements

If you use the File Connection option of the Execute SQL Task’s SQLSourceType property, typically you are doing so to execute a batch of SQL statements. All you need to do is have the file that contains the batch of SQL statements available to the SSIS package during runtime. Set up a File Connection to point to the batch file you need to run. Make sure that your SQL batch follows a few rules. Some of these rules are typical SQL rules, like using a GO command between statements, but others are specific to the SSIS Execute SQL Task. Use these rules as a guide for executing a batch of SQL statements:


	Use GO statements between each distinct command. Note that some providers allow you to use the semicolon (;) as a command delimiter.

	If there are multiple parameterized statements in the batch, all parameters must match in type and order.

	Only one statement can return a result, and it must be the first statement.

	If the batch returns a result, then the columns must match the same number and properly named result columns for the Execute SQL Task. If the two don’t match and you have subsequent UPDATE or DELETE statements in the batch, these will execute even though the results don’t bind, and an error results. The batch is sent to SQL Server to execute and behaves the same way.



Returning results is something that we haven’t explored in the Execute SQL Task, so let’s look at some examples that do this in SSIS.

Capturing Singleton Results

On the General tab of the Execute SQL Task, you can set up the task to capture the type of result that you expect to have returned by configuring the ResultSet property. This property can be set to return nothing, or None, a singleton result set, a multi-line result, or an XML-formatted string. Any setting other than None requires configuration of the Result Set tab on the editor. In the Result Set tab, you are defining the binding of returned values into a finite set of SSIS variables. For most data type bindings, this is not an issue. You select the SSIS variable data type that most closely matches that of your provider. The issues that arise from this activity are caused by invalid casting that occurs as data in the Tabular Data Stream (TDS) from the underlying provider collides with the variable data types to which they are being assigned. This casting happens internally within the Execute SQL Task, and you don’t have control over it as you would in a Script Task. Before you assume that it is just a simple data type–assignment issue, you need to understand that SSIS is the lowest common denominator when it comes to being able to bind to data types from all the possible data providers. For example, SSIS doesn’t have a currency or decimal data type. The only thing close is the double data type, which is the type that must be used for real, numeric, current, decimal, float, and other similar data types.

The next example sets up a simple inline SQL statement that returns a single row (or singleton result) to show both the normal cases and the exception cases for configuring the Execute SQL Task and handling these binding issues. First, we’ll use a simple T-SQL statement against the AdventureWorks database that looks like this:


[image: image] SELECT TOP 1
CarrierTrackingNumber,
LineTotal,
OrderQty,
UnitPrice
From Sales.SalesOrderDetail
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We’ve chosen this odd result set because of the multiple data types in the SalesOrderDetail table. These data types provide an opportunity to highlight some of the solutions to difficulties with mapping these data types in the Execute SQL Task that we’ve been helping folks with since the first release of SSIS.

To capture these columns from this table, you need to create some variables in the package. Then these variables will be mapped one-for-one to the result columns. Some of the mappings are simple. The CarrierTrackingNumber can be easily mapped to a string variable data type with either nvarchar or varchar data types in the Execute SQL Task. The OrderQty field, which is using the smallint SQL Server data type, needs to be mapped to an int16 SSIS data type. Failure to map the data type correctly will result in an error like this:


[Execute SQL Task] Error: An error occurred while assigning a value to variable 
"OrderQty": "The type of the value being assigned to variable "User::OrderQty" 
differs from the current variable type. Variables may not change type during 
execution. Variable types are strict, except for variables of type Object."
 



The other two values, for the SQL Server UnitPrice (money) and LineTotal (numeric) columns, are more difficult. The closest equivalent variable data type in SSIS is a double data type.

Now the parameters can simply be mapped in the Execute SQL Task Result Set tab, as shown in Figure 3-24. The Result Name property maps to the column name in your SQL statement or its ordinal position (starting at 0).


FIGURE 3-24
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Just use the Add and Remove buttons to put the result elements in the order that they should be returned, name them according to the provider requirements, and get the right data types, and you’ll be fine. If these are in the incorrect order, or if the data types can’t be cast by the Execute SQL Task from the TDS into the corresponding variable data type, you will get a binding error. This should give you a general guide to using the Execute SQL Task for capturing singleton results.

Multi-Row Results

Typically, you capture multi-row results from a database as a recordset or an XML file (particularly between SQL Server Data Sources) to use in another Script Task for analysis or decision-making purposes, to provide an enumerator in a Foreach or Looping Task, or to feed into a Data Flow Task for processing. Set up the SQLSourceType and SQLStatement properties to call either an inline SQL statement or a stored procedure. In either case, you would set the ResultSet property in the General tab to Full Result Set, and the Result Set tab is set up to capture the results. The only difference from capturing a singleton result is that you need to capture the entire result into a variable, rather than map each column. The data type you should use to capture the results varies according to what you are capturing. The XML file can be captured in either a string or an object data type. The recordset can only be captured in a variable with the object data type. An example of the Execute SQL Task configured to create an object data type to store the results of a selection of rows from the Sales. SalesOrderDetail table is shown in Figure 3-25. Note that the Result Set tab shows the capturing of these rows with the required zero-ordinal position.


FIGURE 3-25
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Once the recordset is stored as a variable, you can do things like “shred” the recordset. The term shredding means iterating through the recordset one row at a time in a Foreach Loop operation. For each iteration, you can capture the variables from, and perform an operation on, each row. Figure 3-26 shows how the Foreach Loop Container would look using the variable-based recordset. This container is covered in detail in the next chapter.


FIGURE 3-26
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Another way to use the variable-based recordset is to use it to feed a data transform. To do this, just create a Source Script Transform in a Data Flow and add to it the columns that you want to realize from the stored recordset and pass in the recordset variable. Then add code similar to the following to turn the column data from the recordset into the output stream (to save time and space, only two columns are being realized in the recordset):


[image: image] C#

public override void CreateNewOutputRows()
{
System.Data.OleDb.OleDbDataAdapter oleDA = 
new System.Data.OleDb.OleDbDataAdapter();
System.Data.DataTable dT = new System.Data.DataTable();
oleDA.Fill(dT, Variables.RecordSetResult);
foreach (DataRow dr in dT.Rows)
{
Output0Buffer.AddRow();
//by Name
Output0Buffer.CarrierTrackingNumber =
dr["CarrierTrackingNumber"].ToString();
//by Ordinal
Output0Buffer.UnitPrice = System.Convert.ToDecimal(dr[6]);
}
}
 




VB

Public Overrides Sub CreateNewOutputRows()
Dim oleDA As New System.Data.OleDb.OleDbDataAdapter()
Dim dT As New System.Data.DataTable()
Dim row As System.Data.DataRow
oleDA.Fill(dt, Variables.RecordSetResult)
For Each row In dT.Rows
Output0Buffer.AddRow()
Output0Buffer.CarrierTrackingNumber = _
row("CarrierTrackingNumber").ToString()
Output0Buffer.UnitPrice = System.Convert.ToDecimal(row(6))
Next
End Sub
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The XML version of capturing the result in a string is even easier. You don’t need to use the Script Component to turn the XML string back into a source of data. Instead, use the out-of-the-box component called the XML Source in the Data Flow. It can accept a variable as the source of the data. (Review the example demonstrating how to do this in the “Web Service Task” section of this chapter.)

You can see that the Execute SQL Task is really quite useful at executing inline SQL statements and retrieving results, so now take a look at how you can use stored procedures as well in this task.

Executing a Stored Procedure

Another way to interact with an RDBMS is to execute stored procedures that can perform operations on a data source to return values, output parameters, or results. Set up the SSIS Execute SQL Task to execute stored procedures by providing the call to the proc name in the General tab’s SQLStatement property. The catch is the same as before. Because the Execute SQL Task sits on top of several different data providers, you need to pay attention to the way each provider handles the stored procedure call. The following table provides a reference to how you should code the SQLStatement property in the Execute SQL Task:




	IF USING CONNECTION TYPE
	AND ISQUERYSTOREDPROCEDURE
	CODE THE SQL STATEMENT PROPERTY LIKE THIS





	OLEDB and EXCEL
	N/A
	EXEC usp_StoredProc ?, ?



	ODBC
	N/A
	{call usp_StoredProc (?, ?)}



	ADO
	false
	EXEC usp_StoredProc ?, ?



	
	true
	usp_StoredProc



	ADO.NET
	false
	EXEC usp_StoredProc @Parm1, @Parm2



	
	true
	usp_StoredProc @Parm1, @Parm2





Returning to the earlier example in which you used an inline SQL statement to update the modified date in the sales order detail, create a T-SQL stored procedure that does the same thing:


[image: image] CREATE PROCEDURE usp_UpdatePersonAddressModifyDate(
@MODIFIED_DATE DATETIME
)
AS
BEGIN
Update Person.Address
Set ModifiedDate = @MODIFIED_DATE
where AddressId = 1
END
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In the online downloads for this chapter, we’ve created a package that demonstrates how to call this procedure using both the OLE DB and the ADO.NET Connection Managers. In the General tab (shown in Figure 3-27), the SQLStatement property is set up as prescribed earlier in the guide, with the ? parameter markers for the one input parameter. Note also that the IsQueryStoredProcedure property is not enabled. You can’t set this property for the OLE DB provider. However, this property would be enabled in the ADO.NET version of the Execute SQL Task to execute this same procedure. If you set the IsQueryStoredProcedure for the ADO.NET version to true, the SQLStatement property would also need to change. Remove the execute command and the parameter markers to look like this: Usp_UpdatePersonAddressModifyDate. In this mode, the Execute SQL Task will actually build the complete execution statement using the parameter listing that you’d provide in the Parameter Mapping tab of the Task Editor.


FIGURE 3-27
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The Parameter Mapping tab of the Task Editor varies according to the underlying provider set on the Execute SQL Task, as shown in Figure 3-28.


FIGURE 3-28
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For brevity, this figure just shows an OLE DB connection with parameters. With ADO.NET connections though, the parameter names follow the same rules you used when applying parameters to inline SQL statements earlier in this chapter by changing the Parameter Name option to @MODIFIED_DATE, for example.

Retrieving Output Parameters from a Stored Procedure

Mapping input parameters for SQL statements is one thing, but there are some issues to consider when handling output parameters from stored procedures. The main thing to remember is that all retrieved output or return parameters have to be pushed into variables to have any downstream use. The variable types are defined within SSIS, and you have the same issues that we covered in the section “Capturing Singleton Results” for this task. In short, you have to be able to choose the correct variables when you bind the resulting provider output parameters to the SSIS variables, so that you can get a successful type conversion.

As an example, we’ll duplicate the same type of SQL query we used earlier with the inline SQL statement to capture a singleton result, but here you’ll use a stored procedure object instead. Put the following stored procedure in the AdventureWorks database:


[image: image] CREATE PROCEDURE usp_GetTop1SalesOrderDetail
(
@CARRIER_TRACKING_NUMBER nvarchar(25) OUTPUT,
@LINE_TOTAL numeric(38,6) OUTPUT,
@ORDER_QTY smallint OUTPUT,
@UNIT_PRICE money OUTPUT
)
AS
BEGIN
SELECT TOP 1
@CARRIER_TRACKING_NUMBER = CarrierTrackingNumber,
@LINE_TOTAL = LineTotal,
@ORDER_QTY = OrderQty,
@UNIT_PRICE = UnitPrice
From Sales.SalesOrderDetail
END
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In this contrived example, the proc will provide four different output parameters that you can use to learn how to set up the output parameter bindings. (Integer values are consistent and easy to map across almost all providers, so there is no need to demonstrate that in this example.) One difference between returning singleton output parameters and a singleton row is that in the General tab of the Execute SQL Task, the ResultSet property is set to None, as no row should be returned to capture. Instead, the Parameters in the Parameter Mapping tab will be set to the Direction of Output and the Data Types mapped based on the provider.

To get the defined SQL Server data type parameters to match the SSIS variables, you need to set up the parameters with these mappings:




	PARAMETER NAME
	SQL SERVER DATA TYPE
	SSIS DATA TYPE





	@CARRIER_TRACKING_NUMBER
	nvarchar
	string



	@LINE_TOTAL
	numeric
	double



	@ORDER_QTY
	smallint
	int16



	@UNIT_PRICE
	money
	double





You might assume that you would still have an issue with this binding, because, if you recall, you attempted to return a single-row set from an inline SQL statement with these same data types and ended up with all types of binding and casting errors. You had to change your inline statement to cast these values to get them to bind. You don’t have to do this when binding to parameters, because this casting occurs outside of the Tabular Data Stream. When binding parameters (as opposed to columns in a data stream), the numeric data type will bind directly to the double, so you won’t get the error that you would get if the same data were being bound from a rowset. We’re not quite sure why this is the case, but fortunately stored procedures don’t have to be altered in order to use them in SSIS because of output parameter binding issues.

The remaining task to complete the parameter setup is to provide the correct placeholder for the parameter. Figure 3-29 is an example of the completed parameter setup for the procedure in OLE DB.


FIGURE 3-29
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At this point, you have looked at every scenario concerning binding to parameters and result sets. Stored procedures can also return multi-row results, but there is really no difference in how you handle these rows from a stored procedure and an inline SQL statement. We covered multi-row scenarios earlier in this section on the Execute SQL Task. Now we will move away from tasks in the RDBMS world and into tasks that involve other controlling external processes such as other packages or applications in the operating system.

WORKFLOW TASKS

So far, we’ve been focused on tasks that are occurring within the immediate realm of ETL processing. You’ve looked at tasks for creating control structures, preparing data, and performing RDBMS operations. This section looks at being able to control other processes and applications in the operating system. Here we sidestep a bit from typical ETL definitions into things that can be more enterprise application integration (EAI) oriented. SSIS packages can also be organized to execute other packages or to call external programs that zip up files or send e-mail alerts, and even put messages directly into application queues for processing.

Execute Package Task

The Execute Package Task enables you to build SSIS solutions called parent packages that execute other packages called child packages. You’ll find that this capability is an indispensable part of your SSIS development as your packages begin to grow. Separating packages into discrete functional workflows enables shorter development and testing cycles and facilitates best development practices. Though the Execute Package Task has been around since the legacy DTS, several improvements have simplified the task:


	The child packages can be run as either in-process or out-of-process executables. In the Package tab of the Execute Package Task Editor is the ExecuteOutOfProcess property; set to the default value of false, it will execute the package in its own process and memory space. A big difference in this release of the task compared to its 2008 or 2005 predecessor is that you execute packages within a project to make migrating the code from development to QA much easier.

	The task enables you to easily map parameters in the parent package to the child packages now too.



The majority of configurable properties are in the Package tab of the Execute Package Task Editor. The first option provides the location of the child package. The ReferenceType option can be either External or Project References. This means you can point to a package inside your current project or outside the project to a SQL Server or file system. The best (easiest) option is to refer to a package in a project, as this option will easily “repoint” the reference as you migrate to production. If you point to an External Reference, you’ll need to create a Connection Manager that won’t automatically repoint as you migrate your packages from development to production. The configured tab will look like Figure 3-30.


FIGURE 3-30
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Next, go to the Parameter Bindings tab to pass parameters into the child package. First, select any parameters in the child package from its dropdown box, and then map them to a parameter or variable in the parent package. Parameters will only work here with Project Referenced packages. You can see an example of this in Figure 3-31, or download the entire example from www.wrox.com.


FIGURE 3-31
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Execute Process Task

The Execute Process Task will execute a Windows or console application inside of the Control Flow. You’ll find great uses for this task to run command-line-based programs and utilities prior to performing other ETL tasks. The most common example would have to be unzipping packed or encrypted data files with a command-line tool.

You can store any errors resulting from the execution of the task into a variable that can be read later and logged. In addition, any output from the command file can also be written to a variable for logging purposes. Figure 3-32 shows a sample of using the Execute Process Task to expand a compressed customers.zip file.


FIGURE 3-32
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The Process tab in the Execute Process Task Editor contains most of the important configuration items for this task:


	RequireFullFileName property: Tells the task whether it needs the full path to execute the command. If the file is not found at the full path or in the PATH environment variables of the machine, the task will fail. Typically, a full path is used only if you want to explicitly identify the executable you want to run. However, if the file exists in the System32 directory, you wouldn’t normally have to type the full path to the file because this path is automatically known to a typical Windows system.

	Executable property: Identifies the path and filename for the executable you want to run. Be careful not to provide any parameters or optional switches in this property that would be passed to the executable. Use the Arguments property to set these types of options separately. For example, Figure 3-32 shows that the task will execute expand.exe and pass in the cabinet from which you want to extract and where you’d like it to be extracted.

	WorkingDirectory option: Contains the path from which the executable or command file will work.

	StandardInputVariable parameter: This is the variable you want to pass into the process as an argument. Use this property if you want to dynamically provide a parameter to the executable based on a variable.

	StandardOutputVariable parameter: You can also capture the result of the execution by setting the property StandardOutputVariable to a variable.

	StandardErrorVariable property: Any errors that occurred from the execution can be captured in the variable you provide in this property.



These variable values can be used to send back to a scripting component to log or can be used in a precedence constraint that checks the length of the variables to determine whether you should go to the next task. This provides the logical functionality of looping back and trying again if the result of the execution of the expand.exe program was a sharing violation or another similar error.

Other options in the Process tab include:


	FailTaskIfReturnCodeIsNotSuccessValue property: Another option for validating the task.

	SuccessValue option: The Execute Process Task will fail if the exit code passed from the program is different from the value provided in the SuccessValue option. The default value of 0 indicates that the task was successful in executing the process.

	Timeout/TerminateProcessAfterTimeOut properties: The Timeout property determines the number of seconds that must elapse before the program is considered a runaway process. A value of 0, which is the default, means the process can run for an infinite amount of time. This property is used in conjunction with the TerminateProcessAfterTimeOut property, which, if set to true, terminates the process after the timeout has been exceeded.

	WindowStyle option: This can set the executable to be run minimized, maximized, hidden, or normal. If this is set to any option other than hidden, users will be able to see any windows that potentially pop up and may interact with them during runtime. Typically, these are set to hidden once a package is fully tested.



With the Execute Process Task, you can continue to use command-line or out-of-processes executables to organize work for ETL tasks. Now it’s time to take a look at how SSIS can interact and integrate with your enterprise messaging bus.

Message Queue Task

The Message Queue Task enables you to send or receive messages from Microsoft Message Queuing (MSMQ) right out of the box. For integration with other messaging systems like IBM’s MQ Series or Tibco’s Rendezveus, you need to either code to a library within a Script Task, create a custom component, or execute T-SQL statements to a SQL Server Service Broker queue. Messaging architectures are created to ensure reliable communication between two disparate subsystems. A message can be a string, a file, or a variable. The main benefit to using this task is the capability to make packages communicate with each other at runtime. You can use this to scale out your packages, having multiple packages executing in parallel, with each loading a subset of the data, and then checking in with the parent package after they reach certain checkpoints. You can also use this task for enterprise-level information integration to do things like deliver dashboard-level information using XML files to an enterprise bus or distribute report content files across your network. Satellite offices or any other subscriber to those services could pull content from the queue for application-level processing.

The task is straightforward. In the General tab, shown in Figure 3-33, you specify the MSMQ Connection Manager under the MSMQConnection property. Then, you specify whether you want to send or receive a message under the Message option. In this tab, you can also specify whether you want to use the legacy Windows 2000 version of MSMQ; this option is set to false by default.


FIGURE 3-33

[image: image]


The bulk of the configuration is under the Send or Receive tab (the one you see varies according to the Message option you selected in the General tab). If you’re on the Receive tab, you can configure the task to remove the message from the queue after it has been read. You can also set the timeout properties here, to control whether the task will produce an error if it experiences a timeout.

Regardless of whether you’re sending or receiving messages, you can select the type of the message under the MessageType option. You can either send or receive a string message, a variable, or a data file. Additionally, if you’re receiving a message, you can immediately store the message you receive in a package variable by setting String Message to Variable and then specifying a variable in the Variable option.

Send Mail Task

The Send Mail Task provides a configurable SSIS task for sending e-mail messages via SMTP. In legacy DTS packages, you had to send messages out through MAPI, which meant installing Outlook on the server on which the package was running. That is now no longer a requirement. Most of the configuration options are set in the Mail tab (shown in Figure 3-34) of the Send Mail Task Editor. The SmtpConnection property is where you either create a new or select an existing SMTP Connection Manager.


FIGURE 3-34
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Most of the configuration options will depend upon your specific SMTP connection. One option of special interest is the MessageSourceType property, which specifies whether the message source will be provided from a file or a variable or be directly inputted into the MessageSource property. Typically, the best practice is to use a variable-based approach to set the MessageSource property.

WMI Data Reader Task

Windows Management Instrumentation (WMI) is one of the best-kept secrets in Windows. WMI enables you to manage Windows servers and workstations through a scripting interface similar to running a T-SQL query. The WMI Data Reader Task enables you to interface with this environment by writing WQL queries (the query language for WMI) against the server or workstation (to look at the Application event log, for example). The output of this query can be written to a file or variable for later consumption. Following are some applications for which you could use the WMI Data Reader Task:


	Read the event log looking for a given error.

	Query the list of applications that are running.

	Query to see how much RAM is available at package execution for debugging.

	Determine the amount of free space on a hard drive.



To get started, you first need to set up a WMI Connection Manager in the Connection Manager Editor. Connection requirements vary, but Figure 3-35 shows an example of a WMI connection for a typical standalone workstation.


FIGURE 3-35
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Notice here that the Use Windows Authentication option has been set. WMI typically requires a higher level of security authorization because you are able to query OS-level data. With a WMI connection, you can configure the WMI Data Reader Task Editor using the WMI Options tab shown in Figure 3-36.


FIGURE 3-36
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	WmiConnection/WqlQuerySourceType: First, you set the WMIConnection, and then determine whether the WMI query will be directly inputted, retrieved from a variable, or retrieved from a file, and set the WqlQuerySourceType.

	WqlQuerySource: Specifies the source for the query that you wish to run against the connection. This may be a variable name, a text filename, or a hardcoded query itself.

	OutputType: This option specifies whether you want the output of the query to retrieve just the values from the query or also the column names along with the values.

	OverwriteDestination: This option specifies whether you want the destination to be overwritten each time it is run, or whether you want it to just append to any configured destination. If you save the output to an object variable, you can use the same technique of shredding a recordset that you learned earlier in the Execute SQL Task.



WQL queries look like SQL queries, and for all practical purposes they are, with the difference that you are retrieving data sets from the operating systems. For example, the following query selects the free space, the name, and a few other metrics about the C: drive:


[image: image] SELECT FreeSpace, DeviceId, Size, SystemName, Description FROM Win32_LogicalDisk
WHERE DeviceID = 'C:'

Ch03SQL.txt



The output of this type of query would look like this in a table:


Description, Local Fixed Disk
DeviceID, C:
FreeSpace, 32110985216
Size, 60003381248
SystemName, BKNIGHT



The following example of a WQL query selects information written to the Application event log after a certain date about the SQL Server and SSIS services:


[image: image] SELECT * FROM Win32_NTLogEvent WHERE LogFile = 'Application' AND
(SourceName='SQLISService' OR SourceName='SQLISPackage') AND TimeGenerated>
'20050117'

Ch03SQL.txt



The results would look like this:


0
BKNIGHT
12289
1073819649
3
System.String[]
Application
3738
SQLISPackage
20050430174924.000000-240
20050430174924.000000-240
Information
BKNIGHT\Brian Knight
0



Typically, the WMI Data Reader Task is used in SQL Server administration packages to gather operational-type data from the SQL Server environments. However, the WMI Event Watcher Task has some interesting uses for ETL processes that you’ll look at next.

WMI Event Watcher Task

The WMI Event Watcher Task empowers SSIS to wait for and respond to certain WMI events that occur in the operating system. The task operates in much the same way as the WMI Data Reader Task operates. The following are some of the useful things you can do with this task:


	Watch a directory for a certain file to be written.

	Wait for a given service to start.

	Wait for the memory of a server to reach a certain level before executing the rest of the package or before transferring files to the server.

	Watch for the CPU to be free.



To illustrate the last example of polling to determine when the CPU is less than 50 percent utilized, you could have the WMI Event Watcher Task look for an event with this WQL code:


SELECT * from __InstanceModificationEvent WITHIN 2 WHERE TargetInstance ISA
'Win32_Processor' and TargetInstance.LoadPercentage < 50



The next section looks at a direct application of this WMI Event Watcher Task to give you a better idea of how to configure it and what it can do.

Polling a Directory for the Delivery of a File

One very practical use of the WMI Event Watcher for ETL processing is to provide a buffer between the time when an SSIS job starts and the time when a file is actually delivered to a folder location. If there is a window of variability in file delivery and an SSIS package starts on a onetime schedule, then it is possible to miss processing the file for the day. By using a WMI Event Watcher, you can set up your SSIS packages to poll a folder location for a set period of time until a file is detected. If you have this type of challenge, a better solution may be a ForEach Loop Container scheduled to run periodically, but you’ll learn more about that in the next chapter. To set up a task to perform this automated action, open the WMI Options tab of the WMI Event Watcher Task Editor (see Figure 3-37). Notice that this WMI Task is completely different from the WMI Data Reader Task.


FIGURE 3-37
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This WMI Event Watcher Task provides properties such as the AfterEvent option, which specifies whether the task should succeed, fail, or keep querying if the condition is met. You also need to provide a length of time after which the WMI Event Watcher stops watching by setting the Timeout property. The timeout value is in seconds. The default of zero (0) indicates that there is no timeout. Outside of your development activities, be very careful with leaving this setting on zero (0). The WMI Event Watcher could leave your SSIS package running indefinitely.

You can also configure what happens when a timeout occurs under the ActionAtTimeout and AfterTimeout settings. The NumberOfEvents option configures the number of events to watch for. You can use this setting to look for more than one file before you start processing.

The WqlQuerySource for the File Watcher Configuration for this WMI Task would look like this code:


SELECT * FROM __InstanceCreationEvent WITHIN 10
WHERE TargetInstance ISA "CIM_DirectoryContainsFile"
AND TargetInstance.GroupComponent = "Win32_Directory.Name=\"c:\\ProSSIS\""



If you run this task with no files in the C:\ProSSIS\ directory, the task will remain yellow as the watcher continuously waits for an event to be raised. If you copy a file into the directory, the task will turn green and complete successfully. This is a great addition that is less resource-intensive than the legacy DTS version of iterating in a For loop until the file is found. As you can see, there are some major improvements in the capabilities to control workflow in SSIS.

SMO ADMINISTRATION TASKS

The last section of this chapter is reserved for a set of tasks that are convenient for copying or moving schema and data-level information. The SQL Management Objects (SMO) model allows developers to interact with DBA functions programmatically. These rarely used tasks are used by DBAs to synchronize systems. Because they aren’t used as often, they’re covered only at a high level. These tasks can do the following:


	Move or copy entire databases. This can be accomplished by detaching the database and moving the files (faster) or by moving the schema and content (slower).

	Transfer error messages from one server to another.

	Move or copy selected or entire SQL Agent jobs.

	Move or copy server-level or database-level logins.

	Move or copy objects such as tables, views, stored procedures, functions, defaults, user-defined data types, partition functions, partition schemas, schemas (or roles), SQL assemblies, user-defined aggregates, user-defined types, and XML schemas. These objects can be copied over by selecting all, by individually selecting each desired object type, or even by selecting individual objects themselves.

	Move or copy master stored procedures between two servers.



Transfer Database Task

The Transfer Database Task has, as you would expect, a source and destination connection and a database property. The other properties address how the transfer should take place. Figure 3-38 is an example of the Transfer Database Task filled out to copy a development database on the same server as a QA instance.


FIGURE 3-38
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Notice that the destination and source are set to the same server. For this copy to work, the DestinationDatabaseFiles property has to be set to new mdf and ldf filenames. The property is set by default to the SourceDatabaseFiles property. To set the new destination database filenames, click the ellipsis, and then change the Destination File or Destination Folder properties.

You can set the Method property to DatabaseOnline or DatabaseOffline. If the option is set to DatabaseOffline, the database is detached copied over and then reattached to both systems. This is a much faster process than with DatabaseOnline, but it comes at a cost of making the database inaccessible.

The Action property controls whether the task should copy or move the source database. The Method property controls whether the database should be copied while the source database is kept online, using SQL Server Management Objects (SMO), or by detaching the database, moving the files, and then reattaching the database. The DestinationOverwrite property controls whether the creation of the destination database should be allowed to overwrite. This includes deleting the database in the destination if it is found. This is useful in cases where you want to copy a database from production into a quality-control or production test environment, and the new database should replace any existing similar database. The last property is the ReattachSourceDatabase, which specifies what action should be taken upon failure of the copy. Use this property if you have a package running on a schedule that takes a production database offline to copy it, and you need to guarantee that the database goes back online even if the copy fails.

What’s really great about the Transfer Database Task is that the logins, roles, object permissions, and even the data can be transferred as well. This task may in some instances be too big of a hammer. You may find it more advantageous to just transfer specific sets of objects from one database to another. The next four tasks give you that capability.

Transfer Error Messages Task

If you are using custom error messages in the sys.messages table, you need to remember to copy these over when you move a database from one server to another. In the past, you needed to code a cursor-based script to fire the sp_addmessage system stored procedure to move these messages around — and you needed to remember to do it. Now you can create a package that moves your database with the Transfer Database Task and add this Transfer Error Messages Task to move the messages as well.

One thing you’ll find in this task that you’ll see in the rest of the SMO administration tasks is the opportunity to select the specific things that you want to transfer. The properties ErrorMessagesList and ErrorMessageLanguagesList in the Messages tab are examples of this selective-type UI. If you click the ellipsis, you’ll get a dialog in which you can select specific messages to transfer.

Generally, unless you are performing a one-off update, you should set the TransferAllErrorMessages property to true, and then set the IfObjectExists property to skip messages that already exist in the destination database.

Transfer Logins Task

The Transfer Logins Task (shown in Figure 3-39) focuses only on the security aspects of your databases. With the task you can transfer the logins from one database and have them corrected at the destination.


FIGURE 3-39
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Of course, you’ll have your obligatory source and destination connection properties in this editor. You also have the option to move logins from all databases or selected databases, or you can select individual logins to transfer. Make this choice in the LoginsToTransfer property; the default is SelectedLogIns. The partner properties to LoginsToTransfer are LoginsList and DatabasesList. One will be activated based on your choice of logins to transfer.

Two last properties to cover relate to what you want the transfer logins process to do if it encounters an existing login in the destination. If you want the login to be replaced, set the IfObjectExists property to Overwrite. Other options are to fail the task or to skip that login. The long-awaited option to resolve unmatched user security IDs is found in the property CopySids, and can be true or false.

Transfer Master Stored Procedures Task

This task is used to transfer master stored procedures. If you need to transfer your own stored procedure, use the Transfer SQL Server Objects Task instead. To use this task, set the source and destination connections, and then set the property TransferAllStoredProcedures to true or false. If you set this property to false, you’ll be able to select individual master stored procedures to transfer. The remaining property, IfObjectExists, enables you to select what action should take place if a transferring object exists in the destination. The options are to Overwrite, FailTask, or Skip.

Transfer Jobs Task

The Transfer Jobs Task (shown in Figure 3-40) aids you in transferring any of the existing SQL Server Agent jobs between SQL Server instances. Just like the other SMO tasks, you can either select to transfer all jobs to synchronize two instances or use the task to selectively pick which jobs you want to move to another instance. You can also select in the IfObjectExists property how the task should react if the job is already there. One important option is the EnableJobsAtDestination property, which turns the jobs after they’ve been transferred. This default property is false by default, meaning the jobs transfer but will not be functioning until enabled.


FIGURE 3-40
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Transfer SQL Server Objects Task

The Transfer SQL Server Objects Task is the most flexible of the Transfer tasks. This task is capable of transferring all types of database objects. To use this task, set the properties to connect to a source and destination database; if the properties aren’t visible, expand the Connection category. Some may be hidden until categories are expanded.

This task exists for those instances when selective object copying is needed, which is why this is not called the Transfer Database Task. You specifically have to set the property CopyData to true to get the bulk transfers of data. The property CopyAllObjects means that only the tables, views, stored procedures, defaults, rules, and UDFs will be transferred. If you want the table indexes, triggers, primary keys, foreign keys, full-text indexes, or extended properties, you have to select these individually. By expanding the ObjectsToCopy category, you expose properties that allow individual selection of tables, views, and other programmable objects. The security options give you some of the same capabilities as the Transfer Database Task. You can transfer database users, roles, logins, and object-level permissions by selecting true for these properties.

The power of this task lies in its flexibility, as it can be customized and used in packages to move only specific items, for example, during the promotion of objects from one environment to another, or to be less discriminate and copy all tables, views, and other database objects, with or without the data.

SUMMARY

This chapter attempted to stick with the everyday nuts-and-bolts uses of the SSIS tasks. Throughout the chapter, you looked at each task, learned how to configure it, and looked at an example of the task in action. In fact, you saw a number of examples that demonstrated how to use these tasks in real-world ETL and EAI applications. In the next chapter, you’ll circle back to look at the Control Flow again to explore containers, which enable you to loop through tasks. In subsequent chapters, you’ll come back to the Data Flow Task and dive deeper into configuring Data Flow, and learn about all the transformations that are available in this task.






End of sample




    To search for additional titles please go to 

    
    http://search.overdrive.com.   


OEBPS/images/f583-02.jpg
Obiect Explorer
Connact~ 3

~ & X

P TES

B J ssis8

% (3 Database Diagrams
= [ Tabes
= 3 vews

El=]

e

o

IERE

B ) 5 ) ) ) ) )l

o

) it arent e eadabe foders )
< »

el

System views

31 catolog,catalog_propertes

catalog.efiectve_object permisions

3] catilog, environment references
3] catalog, environment_varables

3] catalog,environments:

3] catalocevent message context

catalog.event messages

3] catalo exeaiable_siatitics

catalog executabes
catalog.execution_companert,_shases

3] cataog,execution_data_statsiis

catalog.executon_data_taps
catalog.executon_paranete: _values
catalog.execution_property overrids_ahues
catolog.exccutiors
catalog.espict_object_parmeciens
catalog.extendad _opsraton info

catalog fokders

catalog.object paranete's

catalog object versions

catalog.operaion messages
catalog.operatons

catalog padkages

catalog projects

catalog.vaidatons

Internal curent user_object permisions
Interna. crrent Lser readatie_envrorments






OEBPS/images/f821-01.jpg
Properties

~ax

LEPROCESSEDFILEPATH Varicble &

=l

CreatoniName. A
Desarption
EvaluateAsExpresson True
Expression @[sPackage:LBBASEFILEPATH] + "\\processed"
D {5 1EOEF6A-5117-4485-A5B0-38606E 208D0¢
Name LEPROCESSEDFILEPATH
Namespace User
Qualfiediiame User::LBPROCESSEDFILEPATH
RaiseChangedevent False
Readorly False
Scope CaseStudy Load_Bark V8
Systemvariable Fase
cl
InciudeInDebugDump False
Value C:\ProSSIS\Files\Ch23_ProSsTS\lockbox\processed
ValueType String =
Name.

Specifies the name






OEBPS/images/f809-01.jpg





OEBPS/images/f466-01.jpg
®





OEBPS/images/f595-01.jpg
CONNECTION
MANAGER TYPE

ADONET

FILE

FLATFILE

SMTP.

WM

CONNECTION
MANAGER NAME

ADONET
Connection
Manager

File Connection
Manager

Flat File
Connection
Manager

SMTP Connection
Manager

WMI Connection
Manager

TYPE OF RETURN
VALUE

System.Data
-Salclient
-Sqlcomnection

System.String

System.String

System.String

System.Management
‘Managementscope

ADDITIONAL INFO

ADO.NET

Path to the file

Path to the file

For example:
SntpServe:
UseifindowsAuthentication=True;
EnableSsl-False;

WMl





OEBPS/images/f822-01.jpg
Parameterize - CaseStudy OLEDB

Specy the property to parameterize and the paramter to use. An
xpression referencing the parameter wilbe created on the property.

propertys [Comectorctng

© Donotuseparameter

" Use existing parameter

|

& Creste new parameter

Name: [CasestudyOLEDB Comnectionsting

Descrption:

Value: [pata Source =ocahostinitial Cetalog =CaseStudyProvider=

J 2} (project) CaseStucdy OLEDB.

scope
€ package
S Carnecton anagers |

3 (projct) Casestudy ADONet
I emsie
I Requr=d

= =]






OEBPS/images/f465-04.jpg
properties
Insert 1 Task »

ResultsetBindings
ResultsetType ResultsetType_Noi
SalStatementsource | INSERT dbo.TL col:
SalStatementSourcelype | Directinput
Timeout o
TypeConversionhlode  Allowed

TransactionOption’






OEBPS/images/f584-01.jpg
SQLQueryLsdl - oc SISVPVP (59)* X
Eiselect top 5 e.executable_nane, es.execution_duration
From catalog.executable_statistics es

1eft join catalog.executables e on es.executable_id-e.executable_id
where es.execution_id = 43/*Put your id here®/
order by execution_duration desc

0% <[]

3 Rosits | B essags |

= e
[ 0Logomsg 56671
inverton heck 56562

Invertory Query Smuator | 156125
Check Ivertory Level | 13157
Insert Bad ProductiD 13047

EEERLE






OEBPS/images/f821-02.jpg
o
X

| T

Eresson

. 2
SAKEATONGR  Cx. Stng
awcTENS Ca. | Intsd
BATCHTOTAL Ce. | Double
oErosToAT: Coe.. | DateTme

) Fusves e s
LBcLRRENTFLE stng

) BERRORFLE strng
LeeRRORFLEPATH strng

) oveorTYE seng

G ERocESEFLE | (e Sng

) LEFROCESSEDFLEPATH | C. Sirng

| & OLEDBCONNECTSTRING | Ces... | Strmo

o

]
[
12/30/19%
[

\casestudyVodibor samplelockbox.txt
C:ProssIs Fies\Chz3 prossis\odkboxlerror\ 011122
C\prosSIS\Fies\Ch23._ProSSTSorkboxerror

Lockmox

1 ProssIS Fies Chz3_Prossis Voskbox processes 201
C:prossIs Fies!

23 Prossis Vodkbox processed

itl Catabg=CaseStudy:Provder=S0.

@UBERRORFILEPATH + " + REPLACE.
©sPackage LEBASEFILEPATH] + “emor”

(GUBPROCESSEDFILEPATH + 711"+ RERL,
@sPackage: LEBASEFILEPATH] + oo,

1

& variables





OEBPS/images/f468-01.jpg





OEBPS/images/f597-01.jpg
©0 Prossis2012 - Microsoft Visual Studio
Fle [l View Poject Duld Debwg Tewn Dala Toos Atitetue Tet Avlye Windon Help

M L e Y R R e [} -] S G e BlE O

o ripeine. < L R r——

NET [ o[ Piaeds [ Bowse] Recent

Component ome verson source
WicrosofSafSemer Ot Dtclentdl 11015150
Wiciosoft Sasservr s Deson.di 11015150
Microso SQuSener TsRunmenap. a1 oo
Hicrosof: SQLSener anzgeddrs 11000

Program Fes Micoscft SOL Serverd DTS B amcrsoftSalSerer Des tsClent i
Program FesUMICOSOT S Server LSO 55Dl 1050, SClSeve D Deson o1
Program Fles oSG SQL Serard LDSOKA55 DS\ C1050 S e DISRUnEmeNiap ol
Program FiesMicosct SO Serverd LDSDK,semblee\Wicros0F.SQLSerr anagedTs. i
Wicrosof Safseeripenetostcl o150 Program Files Micoscft SO Server 1DSDIAssmbled Microso SalSemer Peiine ost
Sytemwinows Fome 1000 Plogram Fes Rererance Aasemblesicrsoft Fram e, NETFrameworkv DSstem Windows
Mirosor s gsemeroTsRummeWrap Al 207100150022 CEIndous 3552y GAC 52 MIGRSCT SIS e DTSRUNIMEWRPYIO D 00_S9SASacaECaCS I
Microsot SQLSener TSPpelineVop. il 2007100150022 C:Windoustassemby\(GAC WS crosoft SlSeres DTSPipeineWiap00.00_89345cdXS0 <1
Mictosot Safsevr ManagecDTS a1 ID0I022  CAWindountassemy GAC_MSIWcrosoft SlSerer ManagedDTS10..0.0_09645kaR0R0E LN
Mictoson SQUSenesApsinerost il 100160022 CMidousiarenbyIGAC WST\MIose SalSee PpeineHostD00.0_BSB4SaLeanGSI MG
Hicrosoe SQUSener OTSPpelineVrp. i DLLGISISD  CAWindous Miassef NETZssembIACAC MSI MicosoftSqSener OTSPpelineWispivé €_110.00_3|

©
2

xoqooy siss i xoai0ol o sssoKixg 1anes e

B o






OEBPS/images/f825-01.jpg
Foreach Loop Editor [_[CIx]

ﬂ “The Foreach Loop container allows execution teration over an enumeraton,

Gereral /Bl Foreach Loop Editor

Colection Enumerator Foreach File Enumerator

Variable Mappings |

Expressions Directory @[sPackageABBASEFILEPATH]
Expressions

A colection of expressions. The evaluation resit of each expression s assgned
o aproperty and replaces the value of the property.

Enumerator confguration

Foler
|C: ProssISFiles\Ch23_ProssisVockbox Browse.

s

=

Retrieve fle name

" Name and extension * Fully qualfied " Name only

T~ Traverse subfolders






OEBPS/images/f467-01.jpg





OEBPS/images/f596-01.jpg
©0_Start Page - MICTOcoft Visual Studio IS e
Fle [l View Debug Team Data Tools Achlecre Test Amalyre Window fielp

=1 T IR TR R L <] - F G e BB O

New Project

P &l 2]

Tyve: Vsl 8

Instatea Tempites

Busines nteligence Windows Forms Appicaion  Visus C#
« viuarcs
‘windous Wer Appiiaon Visus 8
Wb
offce
Reportng
Sharapoint ASPNET Wb Rppliaion  Visusi C#
Siveright

A prjec for reating  C cas vary
G

Console Appication Visusi #

xoqrooy siss i xoai0ol o soKdxg 1snes e

s iy ey
wer

Workfiow

Oter Languoses ASPNET MUC 2 Wen Appication Visus

Swerign appication

Siverigh clas Livary

O Tempiaes

W Senvice Applcation Visan 8

Clsstirant
Cassinssis wntommwinssS\
Gasstiorayt

9] e
9 show,

LRy P % tcam Expiorer B Cinss View






OEBPS/images/f824-01.jpg
Local Disk (C:)

@1 Prossis

U code

&1 Fies
@i 23 prossis
B o

) error

). processed
11 lockbox

) error

)i processed
). sapts






OEBPS/images/f469-01.jpg





OEBPS/images/f600-01.jpg
Post-build Event Command Line.

“C\Program Files\Micros oft SDKs\Windows\v7 OA\BI\NETFX 4.0 Tools\gacuti.exe” /u “S(Targethame]”
“C\Program Files\Micros oft SDKs\Windows\v7 0A\BIn\NETFX 4.0 Tools\gacutil.exe” /if “S(TargetPath)”
copy “S(TargetPath)” %:PROGRAMFILESS\Microsoft SQL Serven\110\DTS\PipelineComponents”






OEBPS/images/f831-01.jpg
Precedence Constraint Editor

A precedence constraint defnes the worflo between to exeatables, The prececence.
‘onstraintcan be based on a combinaton of the execuion results and the evaluation of
xprescions,

~Consiraint optons

Evaluation operaton:  [Expression and Constraint =
Value: Success =
— [aoanksATCrHD! Test

[Mutble constaints
1f the constrained task has multile constrants, you can cho0se how the constraints
interoperate {0 control the execution of the corstrained task.

& Logical AND. Al constraints must evaluste toTrue

€ Logical OR. One corsiraint must avaluate to True

coei ||






OEBPS/images/f468-02.jpg
(=

=

@y s

=






OEBPS/images/f599-01.jpg
WroxPipeline

Application
A A

Build

‘Assembly name: Default namespace
- WroxPipeline WroxPipeline
Debug Target framework: Output type

NET Framework & =) (Class ibra
o { e

Startup object:

Senices Notseh -] ‘Assembly Information

Settings Resources

P Specity how application resources will be managedt

Icon and manifest
A manifest determines speciic settings for an application. To embed a custom manifest,
first add it to your project and then select it from the st below.

Ieon:

(Defaut Icon) C ) ®E

signing

Code Analysis

Resource file:






OEBPS/images/f830-01.jpg
B Execute SQL Task Editor ] 3

Configure the properties required to run SQL statements and stored procedures using the selected comnection.

Ly
Gl Variable Name [ Drecton | Data Type | Parameter Name | parameter Size
Parameter Mapeng | cer BANKEATCHID Ouput LONG o B
Resuitset
i User::BANKBATCHNER Input | NVARCHAR | 1 El

User: DEPOSITDATE Input | DATE 2 EY
System:ContainerStartTime | Input | DATE 3 EY
User::BATCHTOTAL Iput | DOLBE | 4 1
User: BATCHITEMS Input | LONG s EY
User::FILEBYTES Iput | LoNG s El
User::LBCURRENTFILE Input | NVARCHAR | 7 EY
User::LBIMPORTTYPE Input | VARCHAR |8 EY

=
o | v |]






OEBPS/images/f470-02.jpg
Totleta lppicatiorName | NTUsertlame | LognName | CPU | Reads Durstion 4]
saLisacchserting Resors server
SaLisarcheonpeted Reorc server ERT) o
uare Logous. [——— PO PO
sudit Login - network protocel: Lt set quete... Microsoft Sa.
saLisaschszarting seaIn TansacTION Wicrosoft .
saLssatehconp eted BeaTy TRaNsACTION Wicrosoft . o o o
Squsazenscarting CREATE TSl Gbo. Transactions (co11 .. Microsort s
CREATE TABLE dbo.Transactions(colL ... Microsoft Sa. o & o
ROLLBACK TRaNSACTION wicrosoft .
saLisatchconscted RoLLBAck TRaNsaCTION wicrosoft sa. o w 1
Auit Logout Wicrosoft s, R 1 3
ure Logour Rasors server o e o
RPciconpleced exec sp_reset_comnaction Resors server PR o
Auic Login - network protocel: LPC set quete... Redorc Server
SaL:sacchsterting Resor server
Repors server o s o
Ravors server






OEBPS/images/f634-01.jpg
00 ProSSIS2012_ISProject - Wicrosofl Visual Stedio

Fle FOR Vew Poe B Deoug Tean Data Fomat S5 Tools Atectue Test Anabze Window Help

e L I T R A Y - ] Y | L = I e Py - R

i [T——
[£.. Convairo |51 Daie on | & poran Euertondies | Pockage Bplorer

O]

Comnecten Maragers

15 et e Comecton Hanager L] ® ocabost Advestsetirks D

Solution Explrer

ald
3 Solution TeoSSI20I2 Shojet 1 projed)
47 B prosssaarzseioe
& Frocctparams
5 Connechon banagers
4 5 st Packaaes
) Facage s
 Miscetaneous

] Soution xp... [ TJE—

Package Package

B
Moz 1
Nomungracan
= [

FackagePassword
FackageProryCiass  Defaut

Name.

Spactiesthe name ofthe cbjec.






OEBPS/images/f833-01.jpg
Spesty the conitcnsLoad 1 drect mput o 1 PR oS I put o it o condion, B
o et 128 defndt oA

o 2 Verabes nd Pararetes & (2 Vaterstca orctors
& 2 Coms & (22 Sy Frctons
7 (4 St/ Functens
& £ NULL Rnctors
3 Tioe Case
& (3 Cpostn:

Dot

or [ oumtens  Consen T
T o SLESTAINGIng 1)
T e SLeSTAINGIng 1) = T
3 e SLESTAINGIng 1 1) ==

S e —
G | o] e [

=]

A






OEBPS/images/f470-01.jpg
Properties v B X
localhost.AdventureWorksDW Comnection -

=]

PackagePath \Package. Connectonslocakhosf
El
ConnectonianagerType OLEDB
Comnectonstring Data Source=localhost;Init
DataSourcelD
Delayvaidation False
Desaipton
Expressions
HasExpressions False
D {B8166CA3-8404-406 1-3960-5
Inifialcatalog Adventureworksow
Neme. localhost.AdventureWorks
Password ———
Qualfier

False

Serverliame locahost
SupportsDTCTransaction: True:
UserName






OEBPS/images/f601-01.jpg
| sepicton
said
sud s

| o

E
Rterene Pt
suning

Code Ancysis

B o

0 signthe ci

7 signne sssemely

T

Choose  stong name ke e

ViroxPpeinesnk.

7] oeiy signonty

Wnen deey sianed. the prsect il mot run o be debuaable,

ala@la
(3 sounon prossisa0iz (2 proecy
4 2 wroxsipeine
> Poprtes
> rteences
L e—
8 reenesonees
2 smoiriepesersouce o
5 whocprinenk
+ @ wormane
£ Popeni:
2 veeences
2 reesesnnuic:
5 rmesestrnguom:
Wrochpeinesn

5 soution txp.. [ESE— g






OEBPS/images/f832-01.jpg
.. ControlFow |41 DataFow | @ Parameters | & Event Handirs | 73 Package Expiorer

) e e ek e e e

[EEe—"

Y e e

© Soipt LB s S o
Vanible

[@bure

4] D rovactoc oot b e

vy
e Syt Task Eror Foder

[ —






OEBPS/images/f472-02.jpg
= =]
(@ Lookup Specatty 1 o Lookup Speciatty 2

e ” —

[ pem— [ pe—

koo
o 08 straton 1.






OEBPS/images/f472-01.jpg
B me

Lo [ Loskup
Lo bbb a7 L% Sy

&;! ¢ Lot Wt Ot
( Urion Al Specaky

|

A e L[S e
Lo Bimasstis T % Corsitant

G
Consitant

l






OEBPS/images/f635-01.jpg
Attach to Process

Transport o

Qualifer: DEMO-PC

Transport Information

- [ eromae

The default transport lets you select processes on this computer or a remote computer running the Microsoft Visual Studio
Remote Debugging Monitor MSVSMON.EXE).

Attach to ‘Automatic: Managed (v.0) code, TSQL code.

Available Processes

seect

Process D

dwmere 256
explorer.exe %76
stuiexe. sa4

taskhact.exe %72
ymusrve.exe 252
wuaudttexe 020

Title:

roject - Microsoft Visual

Start
Optional update deiivery is not working

User Name. Session

Demo-POD.
Demo-POD.
Demo-POD.
Dema-pCD.
Demo-POD.
Demo-POD.

how processes from all users

Show processes in all sessions






OEBPS/images/f833-02.jpg
Derived Column Transformation Editor =] B3

Speay the exoressiors used © eate new coun valies, and indicate whether the alues update existig s o populate new couns

1 3 Vatables and Paraneers 5 (3 Matenatial Funcins
9 (2 Coumms 9 (23 Sting Functons

3 Dato/ T Functens

B (2 NULL Functions

B 3 Tie Costs

B (3 Operstors

[Descipton

Defved Column Name | Derved Column | Sxoresson Tpatatipe [Lewh |
Botchibr <addsare... | (OT_WSTR, 1)UPPER(SUBSTRINGne,5, 12)) Unicode svirg PTVIST] | 12
BatdiTota <addasre.. | ((OT CSISTRINGINE,22,10) aurency [bT_0Y]
Inportiyee <odd ... | (OT_STR, 0, 1252UFPER(BlUser: LBIMFORTTYPE) sting DTSR »
DepcsitDate <addzsre.. | (DT DATE)(SJBSTRINGIn, 2,2 +°f +SUBSTRING(ine,4.2) + /" +SLBSTRING(ne.6,2)) | date [DT_DATE]
Al | |

Cotoreemwoumt. o o | e |






OEBPS/images/f476-01.jpg
Ui;

Export

Column

i

l

sort
1

Fat Fle Source
T s
7 vege






OEBPS/images/f637-01.jpg
§

S, Conzclrion [ Drarion | & parametrs | 5 evenerandes [Ty radage xporer

DataFon Tack

Ul -cxoe arsc pwsions

W Dot ook

os08sars

L8

[romp—
PP g

53 Sotuton Fressisan2 sryec 0 preect
372 prosssanz sorject
& Pejecparam:
5 Comecion asaers
i sslsrocazes
] Poctage.ox
B Micelancous

& soution £xp... [CIESS———
e -3 x
oata o s sk

S

lossraliode  UsPaeneting
time oo o Tk

RurinOptinizzaMode Tuue

o

B eoris

e saves

Tensaciondpien  Supported

Specties e name ot tne abject






OEBPS/images/f835-01.jpg
Derived Column Transformation Editor

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

[_[oIx]

3 Varibles and Parameters
3 Columns

3 Type Casts
3 Operators

3 Mathematical Functons
3 Sting Functions

3 Date/Time Functions
23 NULL Functions

Kl

Desciption
Derived Column Name | Derived Column | Expression [ pata Type [ engtn |
ExeautionD <addasne... | @lSystem::ExecutionlnstanceGUID] | Unicode string [DT_WSTR] EY
ErorEvent <addasne... | VALIDATE LOCKECK" Unicode string [DT_WSTR] 1
ErorDate <addasne... | GETUTCDATEQ database tmestamp [DT_DETIMESTAMP]

Configure Error Output.






OEBPS/images/f636-01.jpg
Reversestring.cs & X p

5 Wrox.Pipeline Reversestring ] @ proviaedy

100% - «

S ETEE e
public struct Columninfo

{

3

public override void ProvideComponentProperties()

public int bufferColumnIndex;
public DTSRowDisposition columnDisposition;
public int lineageId;

ComponentietaData. RuntimeConnec tionCollection. RemoveAlL();
RemoveAllInputsOutputsAndCustomProperties();

ComponentietaData.UsesDispositions = true;

DTS Tnput100 ReverseStringInput = Componentietabata. InputCollection.New();
ReverseStringInput.liame = "RSin";

ReverseStringInput.ErrorRowDisposition = DTSRouDisposition.RD_FailComponent;

IDTSOutput100 ReverseStringOutput
ReverseStringOutput.Name = "RSout”"

Componentietabata. OutputCollection.New();

ReversestringOutput.SynchronousInputID = ReverseStringInput.ID;
ReversestringOutput. ExclusionGroup = 1;
AddErrorOutput("RSErrors”, ReverseStringInput.ID, ReverseStringOutput.ExclusionGroup);

/1 Connections are not actually needed for this component

/1 They are used sinply to show how to surface them in the UL
IDTSRuntineConnection109 rtc = ComponentMetaData.RuntimeConnectionCollection.New();
Ftc.Name = "Connection”;






OEBPS/images/f834-01.jpg
Configure Error Output =] E3

Spcafyhow rovlerel errors are handied by this conpanent. You can handie rrors inthe row, o tuncaton erors in
cohumne. Errrs can fa the component, o they can begrored, or they canbe redrected fo an error autput.

InputorOuut | Cobmn | Emor | Turcaion | Descrition |
E13 Derived Colunn Outout

[® Batclor | Recrectrow | Redrectrow  Compuiaton
B estootsl | Redrectrow | Redrectrow  Computaton
[ Inportiype | Reorectron | Redrectrow  Compuaton
S DepositDate | Redrectrow | Redrectron  Conputaton

Set hisvae tosekcied ces: [Fa ccmponent <1 ooy

Lo ] e |






OEBPS/images/f349-02.jpg





OEBPS/images/f477-01.jpg
E?—L Flat Fle Source
8 =

‘E'L Rav File Destination






OEBPS/images/f639-01.jpg
Attach to Process.

Transport: e

Qualifer DEMO-PC v [ Browse.

Transport Information
The default transport lets you select processes on this computer or a remote computer running the Microsoft Visual Studio
Remote Debugging Monitor (MSVSMON.£XE)

Attach tor ‘Automatic: Managed v4.0) code, T-SQL code. Select.

Available Processes

Process D Title: Type User Name Session
devenv.exe 3812 ProssIS2012 ISProject (Debugging) - Micr.. T-SQL Man. Demo-PCD... 1
DtsDebugHost.exe 3768 7501 Man. Demo-POD... 1
DtsDebugHostexe 3552 66 Demo-PCD... 1
dwm.exe 2192 86 Demo-PCD... 1
explorer.exe 204 start 86 Demo-PCD... 1
SearchProtocolHo... 3444 86 Demo-PCD... 1
taskhost.exe 1880 86 Demo-PCD... 1
musrvc.exe 272 86 Demo-PCD... 1

Show processes from all users

Snow processs in i sessons






OEBPS/images/f840-01.jpg
S| Record Check Count
2y Record Check Count
I Row Count: [_[CIx]

Variable:






OEBPS/images/f349-01.jpg
Ly i 5| 6 L2 (4] 9 - 4 - i

R oviec Ecpiorer Detais x|SR A ssisty

5 SSISUVP RCO Admins =]

soft Anslyds Server 11.0.1445.2 - SSI51

Sevarturs Works DW Midmensionsl
3 Data Sourcos
(53 Data Sourco Viowa

5 (1 Adverturs Works
3 £ Measur Grops
[ Gichangs Fates
[ sl Reporing
[ It Cuomers
[ It Orrs
[ et Soles
[ Reseler Orcrs
(o] Ressler Sales
(] SlesOrters
(o] Sols Reascns
(2] Soes Summary
5 ] Sles Tages
5 Ca Patiions
@, Soes Quaas

@ Soles Quoias 2012

13 Viteback
1 3 Agoregaton Designs
3 Mined Customers
3 Dimensions

@O & 7EB|sn

localhost (Mrosof Aralyss Server 11.0.1445.2 - SSISNVP-RCOMdinisratr)\Databases\Ad

Name |

2, S o

1
New Partition...

Script Partition as

Design Aggregations..
Usage Based Optimizatio
Assign Aggregation Design...
Reports

Rename

Delete

Refresh

Properties

4 Sales_Quotas..






OEBPS/images/f476-02.jpg





OEBPS/images/f638-01.jpg
a/ Set Breakpoints - Data Flow Task

=]

Select the breakpoints in the task, For Loop, Foreach Loop, or Sequence to enable. Optionaly, select the number of times 3 breakpoint
is ignored berore exccution is suspended on the breakpoint

Ensblea

o

O
[eXeleReReReNeReReN }

Sresi Condtion
Break when the container receives the OnPreExecute event
Break when the container receives the OnPostexectte event
Break when the container recenves the OnError event

Break when the container receives the OniWarming event

Break when the container receives the Onlnformation event
Break when the container receivesthe OnlTaskFailed event
Break when the container receives the OnProgress event

Break when the container receives the OnQuenyCancel event
Break when the container receives the OnVariableValueChanged

Break when the container receives the OnCustomEvent event

Hit Count Type it Count

Aways 3






OEBPS/images/f836-01.jpg
Lookup Transformation tditor

i ransform cnabies th performance of ol cqutfor beteen the nput and areference data set

Eror Cuput

Betchir

BatchTaal
ImoatTipe

DepostDats

= i
BarkEachD

Bark Eachr
DepostDate
RecaivedData
BamcedDite
PostedDate
BachTatal
Bachtens
BaxchtensCompite
Flyes
FulFieFan
InpotType

Ensg

EEEEEEEEEEEEEL

£

Lok Colur,

Cooon Ovmaon

[oupit A

BenarcD

<adas new colm>

sanatchis

cancel Hep






OEBPS/images/f350-02.jpg





OEBPS/images/f478-01.jpg
1
50

Data Gonversion

|
R s






OEBPS/images/f640-01.jpg
©0 Prossis2012 - Microsoft Visual Studio (Administrator)

UMM IR T RS -

Fle [l View Pojec Duld Dewg Tewn Data Toos Awliteture Tet Avlye Windon Help

Bl oI | FEExEEO-

%) parom: (e

M evscsinguromss  porssoesadpies
El scoicon
g Conturaion. [Rive i
: I
H
: St Ao
0 saens
g St
=o
H © St easna pagran
- = Start browser with URL:
S Stort Option:
seings P —

Reference Pt

sining
Worng diector:

Code Ancyis
1 Use remoe mine

[Ee—

EE

‘e nmanaged code

) Eneble s senercebugaing

AW S0 e 0 DT e [

JPLE Cseisaz0i2umerDocumerts  +
Wbl susic 20 Pcjecs
VroSHSHLL 1opee

oS0 ISP ojechPackage s

debugaing

EERES

uton Ex.

Properies

3 Souion rasssan2 2 proec)
& B wroxsipeine
4 Popetes
= Rereces
[ ev—
2 Reeresrnaes
o [ -
£, Wiocppeine.nk
+ @ vroxrpsinent
> G Popees
G e
2 reereswngucs
Raarastngurom.;
Wiotbpeinesnk

IS laes)

e Expiocr BE






OEBPS/images/f841-01.jpg
COMPONENT
Invoice
Invoice
Invoice

Check

Check
Check

DERIVED COLUMN
RawlnvoiceNbr
MatchingKey
ReferenceDatal

PaymentAmount

MatchingKey

ReferenceData2

EXPRESSION
trin(substring (Line, 13, Len  (Lina])-13))
trim(substring(line,2,4])
trim(substring(1ine,2,10))

((DT_NUMERTC, 11,2) SUBSTRING
[1ine], 15,8) / (DT_NUMERIC, 11,2) 100.00)

trim(substring (1ine,2,4))

trim(substring (line, 2,10))

DATA TYPE
[DT_WSTR]50
[DT_WSTR]50
[DT_WSTR]50
[pT_CY]

[DT_WSTR]50
[DT_WSTR]50





OEBPS/images/f350-01.jpg
B, Execute Package Task Editor = B3

The Execute Package task executes another SSIS package. Us this edtorto corfigurs how the chid
2" packageruns.

General B Package
Package RefenceType Project Reference
Parameter bindings ETL_DimSales Temitory.dtsx
Eressions Password

ExecuteOuOfProcess False

PackageNameFromProject Referance
Name ofthe package to be run, the chid package.

o |t
Y






OEBPS/images/f477-02.jpg
PEE ¥
o Y o






OEBPS/images/f639-02.jpg
e [ Vew Eojed Dl Dewp Teow Date Dowh Aulxtwe Tot Awhec Widon N
D A GHB| & LB[|9 - - FF b oo B [|9FGAxEBHO-
R E m=let-irinievell

Reversesting.s & X

T WioxPpsine Reversssting. © Prosecute
Tron new Exception(You cammot delote an Inu'];
1
(false)]
. de soid Deletedstput(int outputiD)
row new Exception("You cannot dslate an oupuT");

5 puslic override void presxecuta()
1/ prepare areay of colum infersstion. Proc
17 Yincage1d once in sdvan
IOTSInput160 dnput - Componentetabata. InputCollection(8];

o _inputColumnnfos - new ColumTnfo[input. TnputColumnCollection. Count]
For (int x - 05 x < input.TnputColumnCollection.Counts x14)

DTS putColum 109 column = input. InputColumCel Le
olumInfos[x] = new ColusrInfo();
olumiInfos(x]. buffercalumEndex — Buffernanager-Findcalumeyl inesgeTo(input. uffer, column.Linesgei);

nlxl:

_inpuscoluminfos[x] . columbicposition = colum. ErrorRavpisposition;
oluminfos(x].1inesgeiD - column. Linsageios

public override void ProcessTnput(int inputiD, Pipelincbufécr buffer)






OEBPS/images/f840-02.jpg
$. Conrollow (53 BataPlow | @ Perameters | 5 Event randiers | B Packape Expiorer

SetaPbu Tosk [ Cats Fow Loabex vleat e s resder ine

[p—

A .
A, o Ooractr e Lok 10 e G for Lok

Condonsl it tha Hasdar fom th ls

EH

11, reccmkoon:

Desvd Coknsfrom rester

K ——— [ p—
mn},m
[EVEN—— [ ———

st s
e
[P ——— s
- attibutes. Sets variables used
e






OEBPS/images/f356-01.jpg
%jna:

»
Source






OEBPS/images/f479-02.jpg





OEBPS/images/f645-02.jpg
Wiox.Fipeline.ur* X [

Package.dtsc

Appicaton
oura
ey mme et romepoce
Euld Brenty Wrox.Pipeline.Ut Wrox Pipeline. Ul
Debug Target framework: Output type:
- [T Fmevorts %) (CasLba,
semces oser senth narmsion
S Resources
eeenee P | | 5oty o eppcato esurcs v b manages
. © 1con and manitest
- /A manirest determinzs specific settings for an pplication. To embed a custom manifest,
508 16y 3 e Sk e o,
Cote anaes s
etaut icen) TEm

[Enied marfesith aeaut et

© Resource tie






OEBPS/images/f844-01.jpg
Advanced Editor for Import Column to store i

The adanced edtor prvides 2ccess t the lon-Evel propestes of data fom conponents. Addtonalt, the advanced

ditor can be used to configure components tatdo nothave » auston ser nteface,

GompanentFropetes | Tt Coams Tt nd Ot Properties

Speciy properties for the inputs and otputs ofthe data fw componen.

Inputs and outputs:

2 42] tnpert Column Inpit
&3 Inpart Column Output

3 Flestreamiosiore
3 Impart Column Error Cutput.

add Qutpt add Column
Remove Ouiput Remove ol

Desaripion

o0

ErrorRonDepesiten | RD_FailComponant
D B
Ientfcationsing
LinesgelD

MappecCoLmniD

DataType

Comparisonriags
Specifles te conparsors used o sort the coum.

Refiesh

rep

=






OEBPS/images/f354-01.jpg
De o]

‘Soeciythe expressons used o create new colunn valses, and ndcate whether the vakes update exsting colmns o populte rew
olums.

lumn Transformation Editor

2 3 Varles and Parsmetes | & (2 Mahenaical Funcions
22 Sting Functons

B (3 Date/Time Functons
B (2 NULL Functons

@ (3 Type Casts

5 (3 Dpersors

5 23 Calumne

Descition

Ll —

Detved Colunn Name_| Dertved Column. T Eression T Data Type

4 | ]

Cotgre o Ot el |1






OEBPS/images/f479-01.jpg
190 fowrie-atom o et






OEBPS/images/f645-01.jpg
[Solution Explorer 3

GeEEa
3 Solution rossiszo11- 2 projects)
4 @ wrospeine
> 2 properies
> [ References
2 Reversestring.c
2] SimpleFileProcessorSource.cs

4 (@ Wroxpipeiine.ut
v B Properties

b 3 References

> Cibin

> Cion

(] ReversestingUis)






OEBPS/images/f843-01.jpg
8., ControlFow (5] DataFlow | @ Parameters | & Event Handers | g Package Explorer

Data Fow Task: [5%1 Dot Fow Loctoox etal Data Tosk

et Fow Lockbor Dt Dota Lo
=3

A

a Cheracter Map Lockbor to Uppercase

Conditol Spt toCheckand v ins
'y -

Header Check. Tnvoice.

Derved Comnfrom Header

Deived Golumn Chedks Deived Golumn Invcice

Import Colum to store fle Sort Check Output Sort Invoice Outpt

e

Merge Join Checks and Invoices

=)
[ ot 08 Store e stream
5

L=

Derived Column to add BankSatchiD

Data Flow Lockbox Detail
1 Data Load
L‘ OLE DB Store Details Purpose: To import lockbox
detail data into
Bankbatchdetail table.






OEBPS/images/f357-01.jpg
Lookup Transformation Editor [_1olx]

“Thi transforn enablesthe peformancs of simple squiins betusen the nput and a refersnce data et

General
Comecton
Name ndex| =
’:ﬂ’fg“j:u FistNane. [V | CustomerlD -
Lastilane T[T Fistttame
AddressLine1 I MiddeNome
Addsstine? I Lostone
ay I Prore
SatePrvincetiame I Eneiier
PostaCode: I AddesTy.
I Addessls
I Addessls
G
Lovkap Cobimn T Lookup Operston ot s |
CistomerD <add 2 new coumn> CustomerlD






OEBPS/images/f480-02.jpg
cox|a

Nome [ Scope [Datatype | vaue [ Expression |

& | neskQueeld | Perclebenc | Ints2 ! |
G svsQustatement | Perclebens | stng SELECT [SelesOrderiD] L. | "SELECT [SalesOrce... | |
& stwhercpartion | Perclebenc | stng 201 =]






OEBPS/images/f646-02.jpg
SimpleFileProcessorSourc

Wrox Pipeline

R SRR ReversestringULcs

Reversestiing.c

Application

Configuration: (N/A

Build

Build Events

Debug

Resources

Senices

Settings

Reference Paths

Platform:

WA

O signtn

Certiicate:

Ciickon

Expiration Date

[oeteret et |

ificat

Timestamp server URL

signing

Code Analysis

Sign the assembly

Choose a strong name ke file:

[WioxPpeineank

2) [ cronseresswers

Delay sign only

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






OEBPS/images/f356-02.jpg
-

T
2 (2 Coams

= 2 Ve o
= Smgfunons
23 D2/ Fctons

Dxoon
Deived Coun Noe_[ Deived Coamn [ Dot Type.
LoceimPoston | <addanew cobmn> | FNDSTRNG(acaion] Touts st g
S et s cobans ) e sz iey
Locaion Rekzos s | SNULLLocaton) " Unkoor” TRacsbo) g DT STR)

Corgse Bror Ot






OEBPS/images/f480-01.jpg
2010
2011

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL






OEBPS/images/f646-01.jpg
p Wrox.Pipeline.ul 3 I3 g R g p

Application
Post-build Event Command Line. =

Build
“C\Program Files\Microsoft SDKs\Windows\v7.0A\bi\NETFX 4.0 Tools\gacutilexe” /u “S(Targethame)” 7

TR Prl CiProgram Files\Microsoft SDKs\Windows\w7.0A\bin\NETFX 40 Tools\gacutilexe” f S(TargetPath)”

Debug
Resources <

Senices

;

Settings
Reference Paths

signing <

Code Analysis Edit Post-build

R the postbuld event
O succestut b )






OEBPS/images/f847-01.jpg
Foreach Loop Editor [_[CIx]

Aj “The Foreach Loop container alos execution teraton over an enumeration.

General /Bl Foreach Loop Editor

Collcton Enumerator Foreach File Enumerator

Variable Mappings || [T

Expressions Directory @[sPackage::ACHBASEFILEPATH]
Expressions

A collection of expressions. The evaluation resut of each expression s assigned
0.2 property and replaces the value of the property:

Enumerator confiuration

Foldr
|C: \ProsSIS Files\Ch23_ProssIS\ach Browse.

s

o

Refrieve fie name

€ Name and extension % Fully qualfied " Name only

I Traverse subfolders






OEBPS/images/f358-02.jpg
[_[CIx]

Fuzzy Lookup Transformation Editor

Corfigurethe properties usedto perform  lookup operation between an input dataset and a reference dataset
ising a best maich algorthm.

Reernce Table | Corma | Advanced |

‘Specty the connection managertothe reference table and the options for the index that the transfomation

Temporary objects wil be created using the speciied connection. The space required forthe temporary
objects is proportional tothe reference table, but may be greater. The table mainenance feature requires

the instaltion of = tigger on the reference table.

I
[havertaetions el

& Generate new ndex
Eeference tabl name
[ 3 idvo] inCustomers]

T S ne indee

€ Use exstingindex

1\ Map lookup fon columns and selectlookup output columins on the Columns page

o | o |
2






OEBPS/images/f358-01.jpg
El‘ Load Promotion Data

=] z‘i’"’ 9
L_:“ Validate Customers
mf-pmw(nms) llm‘mvsvww(hv«:)l

LL Promotions A Multicast






OEBPS/images/f480-03.jpg
[UrertoonEditor e ]

ﬂ The For Loop exectes a controlfow repeatedly unti the evaluation conditn s ase.

B For Loop Properties.
Expressions IitExpresson @intTaskQueuelD =-1
Evalbypression @intTaskQueueld 1= 0
Assigrexpresson

Loop Over Work
Loops over Queue looking for work






OEBPS/images/f567-01.jpg
VARIABLE NAME DIRECTION ~ DATATYPE  PARAMETER NAME

Uses

ProductID  Input LONG o





OEBPS/images/f783-01.jpg
4z Folder Properties

=lolx|

™

2 ocinost

View connection properties

Ready

S script | [[Help

Logins or roles:

o

| Name

| Type

2 punic oataase Role

Pemisions for b

boct |
Permission | Grantor Grant Deny.

r r

Modify r r
Manage Permissions r r
Create Objects r r
Waay Objects [ r
Execute Objects r L
Read Objects r r
Manage Object Per. r r

| | |






OEBPS/images/f782-01.jpg
Y Depin
3 Management
= [ Integration Sewices Catalogs
= (@ sssoe
4 (4 AdminDemo
= 3 SFssuG
= [ Projects
= @ srssue
[ @ Packages
), DataViewTest.dtsx
£ parambems.atoc
# [ Environments
3 sQisat
3 sausatoems
3 Test
B ot semer Agent
= & beahost
2 Running Packages
= [ Stored Packages
3 File System
= 3 MsDB
= 3 Dsta Colecor
[ Generated
3 perfCountersColect
 perfCounter:Uplcad
3 QuenadiinColiect
3 QuenadnibUplcad
3 SafraceColect
3
A
E

63 saacaiond
(B maicumotea
TSaiQuusions
[ Maintenance Plans
B

i






OEBPS/images/f569-01.jpg
et Breakpoints - In

Select the breakpaints i the task, For Lo, Foreach Loop, or Sequenc to enable. Optionaly, select the
nmber of tines a breskpoint i ignored before execution s suspended on the breatpoit.

Enabled | Break Cordition

[ it Coun:Type it Count

li=li=li=iiali=liali=li=l=]s]
slleleYelle) el el el o)e)

Break when the container receives the OnPreBxeaite ev...  Alnays
Break when the container receives the OnPostExearte ... Always
Break when the container receives the Oneiror event Aways

Break when the container receives the OnWamingevent  Alnays
Break when the container receives the Onlnformation ev...  Alnays
Break when the container receives the OnTaskFaled event_ Alnays
Break when the container receives the OnProgressevent  Alnays

Break when the container receives the OnQueryCencel ... Always
Break when the container receives the OnVarizbleValueC...  Alnays
Break when the container receives the OnCustomEvent ... Alnays
Break at the bedinning of every iteraon of the loco Aways

=

e | )






OEBPS/images/f785-01.jpg
Package Roles.

Roles can be assigned to the package to control which
users should have read or wite access to the package.

Package Name:

Reader Rale:
[FDefaut: db sssadmin, b soperater, aeator of e <]

Witer Role:
[<Defaut: db sssadmin, ceator of the package> <]

concel e






OEBPS/images/f568-01.jpg
Variables > Bax

v ox|d

Neme [ scope J[osta type [ vabue |

|4 offinemoce O7EventBubbling | Boolean | False

|4 Packagem O7EventBubblng | String | (6613305A-176048,

| Padkagetiame O7Eventpubbling | String | 07EventBubbing

| ParentcontainercUID O7EventBubblng | String

& Productin O7EventBubblng | Int32 | 0

| Productversion O7EventBubblng | String | 11.0.1750.32
[Bodean [Twe ]

& ReorderQuantity OTEventBubbling | 32| 0

¢ servertxcatond OTEventBubbing | 53 | 0

|4 SourceDescription OnError String

4] sourcem OnError string

|4 Sourcetame OnError String

|4 SourceparentsuD OnError String

|4 startrime O7Eventpubbling | DateTime | 12/14/20113: 17PN

. il






OEBPS/images/f784-01.jpg
PERMISSION

Read

Modify

Execute

Manage
Permissions

Create Objects
Read Objects

Modify Objects
Exectte Objects

Manage Object
Permissions

ALLOW DESCRIPTION

Read information, such as
properties

Change information in the object
such as properties

Run the packages in the project

Change permissions of an object

Create objects in a folder
Read every object i a folder
Make changes to objects in a folder

Run all packages in all projects in
afolder

Change permissions on all objects
inafolder

'SUPPORTED OBJECT TYPES

Folder, Project, Environment,
Operation

Folder, Project, Environment,
Operation

Project

Folder, Project, Environment
Operation

Folder
Folder
Folder

Folder

Folder

VALUE

100
101

102
103

104





OEBPS/images/f570-02.jpg





OEBPS/images/f788-01.jpg
[ENew Job Step

& Advanced

Server.
locahost

Connection
SsistvP

) View comecton properies

et ~ [ Hep

Sep rame
[Frecute Sample Package

Type:
[SaL Seve Hegrtion Sanios Package 5

Fun as
[SQL Server Agert Service Accourt |

Package | Coruraton |

Package source:

[SS15 Catalog &
focalhost <
Logontothe server

& Use Windows Authetication

Server

€ Use SQL Server Authertication

—
—

Ll

User name:

Password

Package:
[\SSISDB AdminDemo \Ch22\AdrminDemoT disx

New | _provous

ok oree |

4






OEBPS/images/f570-01.jpg
| Set Breakpoints - Inventory Query Simulator [21x]

Select the breakpoins i the task, For Loop, Foreach Loop, or Sequence to enable, Opticnaly, seect the
number of tines a breakpontis ignored before execution s suspended on the breakpoint

i [ red Condivon

it Comt e[ itGount

7 O Bresk when the container receives the OnPreExeauteev...  Alnays
[T O Bresk when the container receives the OnPostExeaute ... Always o
I O Breskuhen the contane receves the Onerrorevent. Alvaye
I O Breskuhen the contane receves the Ontiamng evers Alnaye
I O ereskuhen th contane receves the Oninformaton e
[T O Bresk when the container receives the OnTasFalld event  Aliays
I (O Break when the container receives the OnProgress event  Always 0
I O Breskuhen thecontanereceves the OnQuenyCancel ... Alnaye
[T O Bresk when the container receives the OnVarableValueC...  Aluays
[ O Breskwhen the containes receives the OnCustomEvent...  Alwsys
[0 @ Breskatthe begeringof evry teaton of e lop ot [ 53]

o |,






OEBPS/images/f786-01.jpg
st ~ D b

2 Exended Propeties

Server
locahost

Connecton:
SSISMVP

) View conecton poperies

Role niame: [AccourtingRole:

Owner I

‘Schemas owned by ths rle

[ [Gwmed scheres

‘db_ddiadmin
db_ssisadrin
db_secutyadmin
quest

RSExecRole

P —

T

Members of this rol:

o s

enore

oK Corce |





OEBPS/images/f571-02.jpg
Jvae
2le 32
Vi C






OEBPS/images/f790-01.jpg
Server
locahost

Connection
SSiSMVP

) iew conecton poperies

S5 serpt ~ [ Help

Proxy name: R Aocess Froxy
ot e P _|
Desrpton

Active o the folowing subsysterms

=

7 Subsysten
‘AdtiveX Sorpt

Operating system (CmdExec)

Repication Distrbutor

Repication Merge

Repication Queue Reader

Repication Snapshot

Repication Transaction-Log Reader

SQL Server Analysis Services Command
SQL Server Analysis Services Query

SQL Server Integration Services Package
PowerShell

B 5 e e e e B B

e






OEBPS/images/f571-01.jpg
Locals

~ox
| Nare: | Ve Type Al
E) % Variables

% System:ContainerStartTime (1271472011 33337 PM} DateTim

% System:LocalelD 11033 Ing2

3 System:ParentContainerGUID {{49531EE4-0E70-4576-B73D-4 ESDFEOBTDALT] String

% System:LocalelD 1033 Ing2

3 System:ParentContainerGUID ({6B19B05A-176D-4BC2-B562-FBAU4EOBGIE] String

% System:CancelEvent [E5) Ing2

% System: ContainerStartTime {12/14/2011 3:33:36 PM} DateTim

i SystemsCreationDate 110/4/2005 75959 PM)






OEBPS/images/f789-01.jpg





OEBPS/images/f573-01.jpg
Data Conversion Transformation editor 0[]

Corfgure the properties used o conert he data type o enirput colamn 1o 2 dfferent dats type. Depending en the cato
e o vihch he colun s converted,set th lnoth,precsio, scle, re cocepageofthe o,

F | nere

I Recrderfont.
I St
I usorce J
G :
T suctuvesnr., |
I Weohtinteas
et

iicon [ Ovoutiss [Dutiee [iorat [ Procion [scie[Catirase
S S steic s DTN 3

Rl | Bl

Contiararor Outpt concal Heo






OEBPS/images/f792-02.jpg
All Executions

on 1123134M
TS et provides nfomaton it the tegraton Sevies package e lonsat Fave baen pefomed on the cornectsd SO Server nsance.

ISMVP a19/25/20

F B Swttmorence: 9222011 923011 Satu: A (4mos)
Execuiion Inomarion
Falled Ruming  Succeeded  Others
D : Swwe Report FolderName ¢ ProjectName ¢ PackageName 3 Start Time
% Suceedd  Ovoven  Allesaes  Gacction  AdmnDemo az MninDernal disc s2nzn Bz
Fafomsns
3 Suceeded  Dieen  Alllesaes  Swaton  AdanDeno az AdninDeno dsx soran 8
Fofments
2 Swcesd  Dieven  Alllesaes  Seaton  AdanDeno az AdninDeno dsc seran ez
Fofments
S1Swceeded  Diavew  Allesmes  Eramon  Admndemo az AdmnDemol s s2772001 876
Fefoman:
56 Faied OQuewew Ao Gt AdninDemo oz dninDemal A s7720m 825
oo
48 Faied e P e o2 AdminDemo! diex o27/2011 824






OEBPS/images/f572-01.jpg
Configure Error Output [_[oIx]

Specify how row-Jevel erors are handied by this component. You can hande errors in the row, or runcation errors
in columns. Errors can fai the component, or they can be ignored, or they can be redirect=d to an error output.

Inputor Output__| Column [ Eror | Tuncaton | Desaiptio~
B B OLe 08 Source
3 Productin Fail component | Fail component | Conversion
3 neme Fail component | Fail component | Conversion
[® Productumber | Fai component [¥] Fail component | Conversion
3 MokeFlag Tgnore faiure Fai component | Conversion
3 FinshedGoods... |Redrectrow Fai component | Conversion
3 Color Fai component | Conversion
[® SafetyStocevel | Faicomponent | Fai component | Conversion
3 ReorderPoint Fail component | Fail component | Conversion
[® StandardCost | Fai component | Fail component | Conversion
3 Ustrice Fail component | Fail component | Conversion
3 sz Fail component | Fail component | Conversion
[3 SieUnitMeasur... | Fai component | Fail component | Conversion
[ Weightunitiea... | Fai component | Fail component | Conversion
S Weicht Fail component. Fail component. Conyersion
i) | _>l_‘

Set this value to selected cels: Fail component 2] Aoy






OEBPS/images/f792-01.jpg
@ Management.
= [ Integration Services Catalogs
= [ 508
= [ AdminDemo
= [ Projects
Y
= [ Packages
5!

Configure...
Execute...
Validate...

start PowerShell

B st server Agent
Refresn

Properties.

Custom Reports...

All Executions






OEBPS/images/f574-01.jpg
Configure Error Output [_[o(x]

Spechy how rowlevelerrors are handied by this component. You canhande arore n the row, o truncatin arrors
' colmns, Erors can fal the conponent, or they can be igrored, orthey can b redirected to an eror output.

gttt o = T [

1 S Data Conversio,

Fail compenent  Conversion

 See_Numeric

<l ]

Set i value to selected cells: Fail omponent ~| oo






OEBPS/images/f793-01.jpg
on SSISMVP 2t 9/26/2011 112333 AM

s 2pot orvides ancvenvien:cf s ackage sk and parameters, Actudng execuion o valdston rfomaton

Ve Msesces

Ve Pefomance

Executon Information

Oparaton D o
Fackage AdminDeme\Cr22 AdnnDeno s
Enviomert

Gatis Sucseeded

Executon Oveview

7 e Rewkt Al (o)

Fosul ; Dursion : Package Name ; ToskName :  ExecionPath 3
sec)

ISumcdcd 0203 AdvinDemoldisx  AdmirDemol VdniaDermo1

ISumeeﬂed 0172 AdnnDemoldisx QL Command ‘VAdminDemo 1\SQL Conmarsd

Dursion e0)
SanTme
End Tine

Caler

Paramoters Usad

Name.
CALLER IO

1287

yarrn g0 n
2772011 84204 A0

sssuve

DUMP_EVENTCODE 0

DUNP_ON_ERROR
DUNP_ON_EVENT
L0GGING LEVEL
arhput

SYNCHRONIZED

Fako
Fake
1

Sred

False.

Value.

Simg
Siwg

Bodomn
Bodomn

2

Bodlean






OEBPS/images/f459-01.jpg
ResultsetBindings
Resultsetlype ResultSetType_None
Saistatementsource | Select 2
SalStatementSourceTy Directinput

Timeout o
TypeConversionhode | Allowed






OEBPS/images/f576-01.jpg
| oo 9
o Soce

wlm
Lo N prpe—
O G e e ]

Fat Fle Desti






OEBPS/images/f794-01.jpg
= [ Integration Services Catalogs
=@

= [ Ad

=0

Active Operations
Create Folder...

Start Powershell

Reports Standard Reports

Delete Custom Reports...

Refresh Integration Services Dashboard
Properties Al Executions

Integration Services Dashboard
Al Executions

AllValidations

All Operations

All Connections





OEBPS/images/f575-01.jpg





OEBPS/images/f793-02.jpg
Execulion Performance
on SSISMVP 319282011 114220 AM

This reoer providesparfomance nformaticn for e o

View Cusniew

Execution ormation

Operton D “
Package e ChZ2\ A Do hox
Evienment

Sttus Succested

Past Exceution(s) Informaticn

This chart dplays e curson of post 10 successfl scusions.
14
12

4

Duraton (see)
23 &

S

Duston ec)
G2 Tine
B T
Caler

127
Sz B 202
B2
ssisue
Smonih average duraion (sec
Siandard deviation of duraton (sec
. Start Time. [=
“ sz sz
B siaasz AN
2 syzanie2nis A
5 sy 82653 M






OEBPS/images/f460-01.jpg





OEBPS/images/f579-01.jpg
Configure SSTS Logs: 10Logging [_1o[x]

& [Zoa Iventory Chedk
[ 127 Empty Tabes. {

5 P vty Query et

T —

"/





OEBPS/images/f795-01.jpg
Filter Settings

=]
B General
Folder Name
D
Package Name
Project Name:
& Operation
Status A
B Start Time Range
From 972272011
T /2872011

Folder Name.
Display operations where the Folder Name contains the.

specfied stng
Cancel






OEBPS/images/f459-02.jpg





OEBPS/images/f578-01.jpg
Configure 5515 Log:

2PrecedenceConstraints

Create and configure a new log to capture log-enabled events that occur atrun time,

Containers:

[¥ ¢ Geantpsart
[V = Faiure Send Mai Task
[7 o= Importate

[¥ ¢ Intazaton St

[& [V 0ZrecedenceConsrans |

Providers and Logs  Detals |

Select the events to be logged for the container

[_[oIx]

EEE

[ Desaiption

Onrror
OnExecStatusChanged
Oninformation
OnPipelnepostComponentcal
OnPipelnepostEndofonset
OnPipelnepostPrimeOutput
OnPipelnePreComponentcal
OnPipelnepreEndofowset
OnPipelnePreprimeOutput
OnPipelneRowssent
OrPostExeaute
OnPostvaidate
OnPreExecute

Onrevalcate

OnProgress

A i e e e |

Handies error events, Use to define actions to perf.
Handles changes of execution status. Use to define.
Handies information events. The meanings of nfor.
Data flow engine has frished a cal to 2 component
A component has frished processing al of ts rows.
A component has returned from ts PrineOutput cal.
Data fiow engne will cal a component method,

A component willbe given the end of ro
PrineOutput
Rows were provided to 2 data flow component as i,

et signal

il be called on a component,

Handies post-executon events. Use to define post-.
Handies post validation events. Use to define post-,
Handies pre-execution events. Use to define pre-pr
Handies pre-valdation events. Use to define pre-p.
Handles progress notfications. Use to define action.

Horvles caneel evente.Called reviedicals fn determ

= |

Save.

i | |






OEBPS/images/f794-02.jpg
Integration Services Dashboard
ONSSISMVP a19/28/2011 114931 A

T repotprovides fornsionabot apertions it have s in e st 24 hurs, nelding exccufosthet e cuerly rrring.

Executlon Iormaton (Past24 Hous)

Other Inteoration Services Reports
9 0 3 0 M Expeon
Falod Ruving  Succcoded  Cthors View all package exeeutons.
Al Validations
Packags Information (Pst 24 Hours) View all package vaiidations.

AllOperaions
outof 11 packages Fave sxecred Viewal operaiions

All Comecinns
o Conve bt (st i) View informaton for cornactions used i filad sxectors.

Tt dsplays oo abous cormectons i have besn used 1l executrs.

Connection Sting 3 Boction i LatFaledTme 3  lLast Faled Packeoe 3

Occurences
Dt Sourcedocabort 7 GIPNNEB2 AN pmeDerol dsc S Commanc o Bxaeuting he cues
Intel Cadon=dvertreviores (1S~ fales vt e lowing
Frovider-SQLNCLITL et st orecllyorconnecir el bl

ntgred Socuty-SSP!
fute Trate e

Packages Detailed Information (Past 24 Hor

Thitabl diaplye inforraion sbout 1o packsges hat have besn sxscuted The tabe incidss ricmaton about the stest exsection and the average sxcodicn curation,






OEBPS/images/f461-02.jpg





OEBPS/images/f580-01.jpg
Configu

SSIS Logs: 10Logging

[-[oTx]

Create and cenfgure a rewlog to capiure log-enabled everts that ocar atrun fme.

Containers:

& VI Blong
7o bventary Chede

rovders and Logs | e |

—#dd anew log

Provder type:

5515 log provder for Text les S (!

Selectthefogs to use for the container

P IR |

7] Cog L et it log enres for event... logou

odee

Cancel Heb






OEBPS/images/f801-01.jpg
(Case Study Package Structure

Data ETL Processes

Bank Flat File CaseStudy_Load_Bank CaseStudy_Driver
ACH XML File CaseStudy_Load_ACH

@‘ > ggg

E-mail Payment
Data CaseStudy_Load_Email

Payment Matching
Process

CaseStudy_Process






OEBPS/images/f461-01.jpg





OEBPS/images/f579-02.jpg
tanager Editor [_[C[x]

Canfigure the fle connecton propertes toreference a il or  folder that exists o is
aeated atrun tme,

Usage type: reate fle =
File: 10SSIS Fles\Log.xm Browse.






OEBPS/images/f800-01.jpg
Client Prepared by
Company ABC Pagaiteti Joe Programmer
Process Approved by
Automated Payment Processing Mark De Manager
AcH
Bank Server XML BatchFile

(== ﬁ =]
E-mail-Based CaseStudy |
Payments. Database

Apphcanon

" ‘;:2"@ L6} Intefaces
.@ g

Bank
Manual
Automated  Processing Queue
Process that
Identifies and
Matches
Incoming Payments

Paper-Based
Lockbox

Flat File

Mainframe





OEBPS/images/f464-01.jpg





OEBPS/images/f581-01.jpg
<?xml version="1.0" 2>
- <dtslogs>
<dtsiog />
<dtslog />
- <dtslog>

- crecord>
<event>PackageStart </avent>
<message>Beginning of package execution.</message>
<computer>SSISMVP </computer>
<cperator>SSISMVP \MVP</operator>
<source>10Logging</source>
<sourceid>{ EB5CBCCO-2F41-451E-86D8-CEB1B10B75BA} </sourceid>
<executiond>{68D1DFD7-F018-4D5C-9CA1-0649050B729B} </executionid>
starttime>12/14/2011 3:40:23 PM</starttime>
<endtime>12/14/2011 3:49:23 PM</enctime>
<datacode>0</datacode>
<catabytes>0x</datanytes>

</record>

- <record>
<event>OnPrefxecute</event>
<message />
<computer-SSISMVP</computer>
<cperator >SSISMVP \MVP</operator>
<source>10Logging</source>
<sourceid>{ EB5CBCCO-2F41-451E-86D8-CEB1B10B75BA} </sourceid>
<executiond>{68D1DFD7-F018-4D5C-9CA1-0649050B729B} </executionid>
<starttime>12/14/2011 3:40:23 PMc/starttimes
<endtine>12/14/2011 3:49:23 PM</anctime>
<datacode>0</datacode>
<databytes>0x</databytes>

<Jrecord>
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