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Foreword

You have a long journey ahead of you to learn how to use Biml in your data integration
projects. Before getting started, let’s take a look at the upcoming chapters and what you
will learn in each.

Who Is This Book For?

Anyone who is interested in Business Intelligence Markup Language (Biml), whether
entirely new to the technology or a seasoned veteran, will likely find value and insight
within these pages. There are, however, two audiences that will particularly benefit from
this book.

First, those who are entirely new to Biml will learn everything from the very basics of
writing Biml code to creating frameworks to more advanced Biml usage scenarios.

The second audience is those who have been coding with Biml for a while and are
looking to take their skills to the next level through formal framework development,
metadata development, or other more advanced topics. These readers might choose to
skip or just skim some of the earlier chapters, but there is still much to learn from the
later chapters, even for someone who has done a substantial amount of work with Biml
already.

For both audiences, it is strongly recommended that you have a solid understanding
of SQL Server and any SQL Server services, such as SSIS or SSAS, that you intend to use
with Biml.

You should also be sure to install BIDS or SSDT for SQL Server 2005 or later.

How Is This Book Structured?

In the following sections, we will explore the chapter layout of this book. At a high level,
there are four parts that guide you through the process of learning Biml, using Biml to
build a framework, enhancing your Biml projects with a variety of additional capabilities,
and providing a reference for additional topics of interest.

Part I: Learning Biml

In the first part of this book, we will focus on getting you up to speed on writing Biml
solutions, assuming very little previous background with Biml or .NET coding. While
these chapters are targeted primarily at those who are new to Biml, it is likely that even a

xxi



FOREWORD

seasoned Biml developer will pick up a few tips, tricks, and insights along the way. Note
that we do not endeavor to create the most comprehensive primer for every aspect of
Biml and BimlScript (which is the way to automate Biml). We will cover all of the basics,
but if you feel that you need more details on XML syntax, C# syntax, VB syntax, or any
other aspect of what we cover, there are excellent resources available online, both from
the http://bimlscript.com community site, the http://varigence.comsupport and
documentation site, and from third parties.

Chapter 1: Biml Tools

Before you can get started writing code, you must have your development environment
set up with tools that enable you to author and build Biml code. There are a few great
options-free and paid-to choose from. In this chapter, we’ll give you a brief overview of
each tool and provide some guidelines on how to choose among them.

Chapter 2: Introduction to the Biml Language

Once you have your tools set up, it’s time to start writing some code. In the Introduction,
you'll see some Biml code and we hope it gets you excited to get started writing your
own code. To get you up to speed, here we're going to cover how all of the most critical
language elements-the Biml language, BimlScript code nuggets, directives, and
supplemental files-work together to build data solutions.

Chapter 3: Basic Staging Operations

Once you have a firm grasp on syntax, you're going to build your first Biml solution to
stage data from a source system into a target system. This first real solution will take
you step-by-step through the coding, building, and execution workflows. To ensure you
focus on the mechanics of creating your first solution from scratch, it will not use any
BimlScript code nuggets or .NET coding.

Chapter 4: Importing Metadata

Writing flat Biml by hand can get repetitive, so in this chapter you enhance your staging
solution from Chapter 3 to use BimlScript code nuggets to automatically generate the
staging targets and packages for all of the tables in your source system. As part of this
process, we introduce some of the most important Biml utility methods for retrieving
database schema metadata from relational databases.

Chapter 5: Reusing Code, Helper Classes, and Methods

At this point, you'll have written a decent amount of .NET code, and you're going to write
even more in the next part of the book as you explore Biml frameworks. Consequently, in
this chapter, you'll take a look at the various methods Biml offers to organize your code to
enable easier authoring and maintenance.
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Part II: Biml Frameworks

In the second part of this book, you will use everything you learned in the previous
chapters to build a Biml framework. The idea behind a framework is to build a metadata
store that holds all of your configuration information in addition to BimlScripts that

will consume that metadata to create your solution. Once you have completed your
framework, you will spend most of your data development time modeling, mapping, and
writing business logic, because all of the plumbing that once consumed your workday is
now handled automatically by the framework.

Chapter 6: A Custom Biml Framework

In this chapter, you will build a simple metadata database and custom BimlScripts to
autogenerate a customizable data load solution. Once this sample is complete, you will
be able to create entirely new data load solutions for arbitrarily large databases simply by
modifying your metadata and rebuilding the framework code.

Chapter 7: Using Biml as an SSIS Design Patterns Engine

In the previous chapter, the custom Biml framework used a hardcoded data load pattern
for the sake of simplicity. In this chapter, you will refactor the framework code to use an
architecture where you can dynamically change the data load pattern on a table-by-table
basis. This will enable you to develop a library of as many patterns as you need to support
business requirements while preserving the maintainability of the code base.

Chapter 8: Integration with a Custom SSIS Execution
Framework

Chapters 6 and 7 focused on the creation of build-time frameworks. These frameworks
are responsible for building consistent data load packages. When you want to execute
those packages, you also need an execution framework to manage the order in which
packages execute and a variety of other runtime behaviors. In this chapter, we will present
such an execution framework and show how to integrate it into the solution.

Chapter 9: Metadata Automation

So far, our approach for metadata management was to store it in database tables

and retrieve it via direct SQL queries. This is a fine solution, but it experiences some
management issues as the metadata store grows to include additional configuration. In
this chapter, we will present a solution for modeling your metadata in a more reusable
way, one that offers a variety of value-added services on top of your metadata store.
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Chapter 10: Advanced Biml Frameworks and BimlFlex

Until now, in this part of the book, you built a functional Biml framework for your data
solutions. Packaging that framework for deployment, providing extensibility points for third-
party users, and protecting your code from unauthorized users still presents challenges. In
this chapter, we show you how to solve these problems using the Biml bundles feature.

Additionally, we provide a brief overview of the BimlFlex bundle built by Varigence
as a commercial product. This will give you a very clear picture of just how extensive your
Biml framework capabilities can be with sufficient development investment. It will also
give you a real-life example of how to build an out-of-the-box product using Biml.

Part III: Biml Topics

In the third part of the book, you explore a variety of Biml topics of general use to you
throughout your Biml development activities, whether you are building a framework or
developing an ad hoc solution.

Chapter 11: Biml and Analysis Services

Most of the code you've seen in this book and likely through other sources online focuses
on using Biml to develop SQL scripts and SSIS packages. In this chapter, we show how

to use Biml to automate SQL Server Analysis Services (SSAS) multidimensional cube

and tabular model development. Additionally, we demonstrate how Biml can be used to
reduce the overhead of SSAS multidimensional cube processing management by creating
automated SSIS packages.

Chapter 12: Biml for T-SQL and Other Little Helpers

Many people assume Biml automation is only useful for building the core data
transformation processes that you run on a recurring basis. While Biml can do this, it is
also a great option for autogenerating single-use SQL scripts that would be tedious or
difficult to code by hand. In this chapter, we show you various options for creating such
scripts and demonstrate via several real-world examples.

Chapter 13: Documenting Your Biml Solution

An important, though often overlooked, part of any data solution is user-friendly
documentation. In this chapter, we present several strategies to automatically generate
high-quality documentation from your Biml code.

Chapter 14: Troubleshooting Metadata

Throughout the book, we have shown examples of using built-in Biml utility and library
methods to solve a wide variety of common data automation tasks. In some cases, you
will find that one of the provided utility methods does not quite meet your needs. The

XXiv


http://dx.doi.org/10.1007/978-1-4842-3135-7_10
http://dx.doi.org/10.1007/978-1-4842-3135-7_11
http://dx.doi.org/10.1007/978-1-4842-3135-7_12
http://dx.doi.org/10.1007/978-1-4842-3135-7_13
http://dx.doi.org/10.1007/978-1-4842-3135-7_14

FOREWORD

wonderful thing about Biml and BimlIScript is that you have the option to return to first
principles and build exactly what you need for the specific task at hand. In this chapter,
we show an example of this principle in action. We directly read information schema
tables in source databases to address project-specific needs around database schema
discovery that are not supported by the built-in methods.

Chapter 15: Troubleshooting Bimi

The samples shown in books are developed with the benefits of expert authors, plenty of
time, and a technical review process to ensure the highest quality. When you first begin
to write your own Biml code from scratch, you likely won’t enjoy any of those benefits.
When something goes wrong with your code, how should you go about finding and fixing
the issue? In this chapter, we will show you several options for logging, diagnostics, and
troubleshooting that should significantly improve your ability to hunt down and squash
bugs in your code.

Part IV: Appendices

Even after reading this entire book, you're still just scratching the surface of what Biml
can do to automate your data solutions and the flexibility Biml provides to author new
approaches to common data integration problems. In the following appendices, we
examine a few topics that expand on some ideas we developed earlier in the book. Our
goal is to kickstart the next phase of your journey to mastering Biml.

Appendix A: Source Control

When using a human readable and writable coding language such as Biml, source control
becomes a powerful tool for managing your project across multiple release cycles. In

this chapter, you learn about some of the benefits of using source control and how to
configure source control for BimlStudio.

Appendix B: Parallel Load Patterns in Biml

In Chapter 7, you learned how to create a modular system for choosing design patterns on
a table-by-table basis. Since our focus was primarily on the modular pattern architecture,
we only implemented two data load patterns. In this appendix, we give you samples of
additional patterns to parallelize data flow and leverage the Change Data Capture (CDC)
feature in SQL Server and SSIS.

Appendix C: Metadata Persistence

In Chapter 9, you learned how to build a Biml metadata model for your framework and
how to interact with that metadata model. In this appendix, we expand that solution to
include a completely generic mechanism for storing and retrieving any Biml metadata
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model to and from a database. This is a solution that will be useful for those who
extensively use metadata models or develop multiple complementary Biml frameworks.

Conclusion

As you can see, you have a long journey filled with learning and new insights ahead of
you. Let’s get started!
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You will be more productive by using Biml for stupid data transfers... and more. This book
will give you an idea of what Biml can do and how it is structured. Don’t worry if some of
the code samples look confusing or you don’t understand it all at once. Instead of having
you read multiple chapters just to get your first glimpse at Biml code, you will dive right
in. But after that, you will take a step back and be guided through the process from the
very basics to building the most advanced frameworks!

For those of you who continuously work with the SQL Server Integration Services
(SSIS) to get data from A to B (no matter if it is to build a data warehouse or to achieve
some other data integration goals), you will probably have figured that, despite the magic
you do for your internal and external customers every day, a lot of what you do is just
repeating yourself: create a staging table in your staging database based on the source
table’s structure and data types, and then build a simple package to load the data using
SSIS. Many tables do not actually need your magic; they are simply data copy tasks. No
more, no less.

Copying a table to staging is easy. The actual setup probably only takes 5 minutes,
but doing so doesn’t scale very well (from a human interaction point of view). To get the
job done for two tables takes twice as long. For three tables, it takes three times as long,
and so on.

Moreover, if the source schema changes or someone decides to convert the whole
source database from non-Unicode to Unicode (and if that hasn’t happened to you yet, it
probably will at some point), you start touching and modifying all those single tasks one
by one. It might only take 5 minutes per table to update your packages for these minor
changes, but again, it does not scale. Even more important, it's tedious, boring, and the
result is the same as before. Who wants to spend all that time on something that no one
will care about (as long as it works)?

Having experienced that lack of appreciation and boredom, I was looking for a way
to complete these repetitive and non-challenging tasks more quickly and easily, without
cloning myself.

Let’s take a minute to think about SSIS packages. In the end, they are eXtensible
Markup Language (XML) files, which might contain a lot of XML as the packages become
bigger and bigger. A .dtsx file that simply truncates a target table and then performs a
dataflow task ends up around 400 lines of XML. Writing my own XML was no option;
that became clear to me relatively quick. So effectively, I was looking for a tool that would
write those . dtsx files for me.
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Biml offered the answer to that question. In the end, Biml is also an XML format,
so to avoid writing . dtsx (SSIS package files) XML, we are just writing a different dialect
of XML. This doesn’t seem to make too much sense at first sight, but if you look under
the covers, it does! Why? Because Biml code is much easier to maintain due to almost
no overhead. Biml is a markup language, designed by Varigence with the intention to
automate development of Microsoft business intelligence (BI) objects like SSIS packages.
Always keep that in mind: it is not an out-of-the box solution but rather a highly flexible
language to automate. If you don’t know how to solve a problem manually, Biml will not
help you. But if you have a design pattern that you need to build multiple times, Biml will
do just that!

Biml metadata for SSIS follows pretty much exactly the same patterns you already
know from manual SSIS packages. A simple illustration of the types of database and SSIS
assets you can create with Biml is shown in Figure F-1.
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Figure F-1. The Biml metadata structure

A Biml file to generate that 400-line . dtsx file has less than 30 lines of code. It is
easily readable on the screen, and it is easily manageable with your favorite text editor. So
even basic functions like copying and pasting the code for those many dataflow tasks can
result in saving a notable amount of time. However, that is just a small fraction of what
you can achieve using Biml.

As coders, we want to avoid repeating ourselves, so we can make use of scripts (code
nuggets containing variables, parameters, and loops) instead of having to copy and paste
code repeatedly. This obviously also allows us to maintain one central codebase for
annotations, transformations, etc.

In addition, one especially annoying, as in non-value adding, step is to actually
create and maintain your destination tables based on the metadata in the underlying
sources. Biml will take care of that for you, too!

Technically speaking, that means you build your Biml code, run it through the Biml
compiler, and receive regular Microsoft BI objects or files, as shown in Figure F-2.
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Biml Code Biml Engine Result

< —
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packages, etc.

Figure F-2. The Biml compiler process

Given the huge amount of resources available, including the community of very
active Biml users as well as BimlHero certified experts' (many of whom were involved in
this book), Biml is very easy to adopt, assuming you already consider yourself a good
Microsoft BI and solid .NET developer.

So what'’s the catch? Well, there really is none besides the fact that, as always, there
are multiple ways of achieving the same thing. You will have to figure out which patterns,
practices, and approaches are right for solving your data development problems. Other
than that, you will probably figure that some very complex, unique, or business-logic-
heavy patterns are not actually a time saver in Biml, because Biml’s strength is really the
automation of repeatable tasks. It simply scales very well and therefore obviously adds
most value in scenarios that require such scaling, compared to one-time tasks.

Getting back to the staging database scenario, let’s identify, automate, and manage a
handful of components:

One or more source databases: This is probably out of your
control so let’s will treat it as a fixed variable.

Staging database: You want Biml to manage and create the
tables in your staging target automatically.

Metadata layer: Depending on personal taste, this can be
as simple as extended properties in your source database,
an Excel file, a master data services solution (talking about
oversizing things) or depending on the complexity, it might
even be integrated in BimlStudio making use of Biml’s
metadata features. See more on this in Chapter 9.

'Become a Biml Hero Certified Expert!, https://varigence.com/Blog/Post/65

XXix


http://dx.doi.org/10.1007/978-1-4842-3135-7_9
https://varigence.com/Blog/Post/65

INTRODUCTION

SSIS solution to populate the staging database: Again, you
want Biml to take care of that for you. The goal is that there is
no human interaction required, except for maintaining the
control tables and generating the SSIS solution.

Effectively, this means iterating source databases, tables, and columns to extract

their metadata first, as shown in Figures F-3 and F-4, and then looping over the metadata
to generate the Biml to create the staging environment as well as the packages to populate
it, as shown in Figures F-5 and F-6.
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Figure F-3. Step 1: Build your connections into Biml
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Figure F-4. Step 2: Build your table metadata
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