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Introduction

Pro SQL Server 2012 Practices is an anthology of writings on practices and techniques you should become
familiar with on the way to becoming a top-notch database administrator (DBA) or database programmer.
The authors have deep insight, and they want to share. The book covers a very wide array of topics, such as
what makes for a well-performing design, how to choose database server hardware, indexing, tuning, tools
to help you build your database, techniques for managing replication, compliance, backups, high
availability, and more.

Working as a SQL Server professional is daunting and exhilarating at the same time. It's daunting due
to the immense amount of “mechanics” that one must learn simply to run and program against a SQL
Server database at a basic level. Exhilaration comes at first from mastering the mechanical aspects of
creating a database, creating tables, adding users, storing data, retrieving data, and so forth. Then, in the
long run, you get past the basic tasks and activities and begin to gain deep insight into SQL Server and how
it operates. One day, you realize you actually do know a few things. You want to share. And that’s how this
book came about.

Could you come up with these practices on your own? Yes, given enough time and experience you
would likely learn everything for yourself, from first principles. The authors’ goal in this book, however, is
to speed you on your way—not so that you can cheat the natural order of things, but so that you can
continue from where they left off and go on to develop even greater insights, and then share what you have
learned with those who come after.

Audience

Pro SQL Server 2012 Practices is written for working SQL Server professionals. The book is primarily aimed
at DBAs, but it is also of interest to developers who are serious about building their reputation and
expertise around Microsoft SQL Server. The book targets intermediate users, presuming a baseline of
experience with the underlying product. Its goal is to provide the sort of deep expertise and guidance that
lets you stand on the shoulders of giants—so to speak—as you build your own career and reputation in the
field.
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Authors
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The author team on this book is a group of dedicated professionals who are passionate about using SQL
Server, using it well, and sharing their expertise with those around them. Each of the authors has chosen a
chapter in the belief that what you learn will make a significant and positive contribution to your growth

as a SQL Server professional.
Topics covered in this book, listed by chapter, include the following:

1.
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Be Your Developer’s Best Friend, by Jesper Johansen

Getting It Right: Designing for Database Performance, by Louis Davidson

Hidden Performance Gotchas, by Gail Shaw

Dynamic Management Views, by Kellyn Pot'vin

From SQL Trace to Extended Events, by Mladen Prajdic¢
The Utility Database, by Chris Shaw

Indexing Outside the Bubble, by Jason Strate

Release Management, by TJay Belt

Compliance and Auditing, by Jonathan Gardner

. Automating Administration, by Jes Borland

. The Fluid Dynamics of SQL Server Data Movement, by Wendy Pastrick
. Windows Azure SQL Database for DBAs, by Herve Roggero

. I/0: The Untold Story, by Jeremy Lowell

. Page and Row Compression, by Bradley Ball

. Selecting and Sizing the Server, by Glenn Berry

Backups and Restores Using Availability Groups, by Grant Fritchey

. Big Data for the SQL Server DBA, by Carlos Bossy
. Tuning for Peak Load, by Ben DeBow

Example Code

Downloadable example code is available for some chapters in the book. You'll find the code from the

book’s catalog page on the Apress.com website:

http://www.apress.com/9781430247708

Click on the Source Code/Downloads tab. You will see a link from which to download the example

code archive.



CHAPTER 1

Be Your Developer’s Best Friend /

By Jesper Johansen

When asked to write a chapter for this book, I was in doubt about which subject to choose. Should I write
about common problems I normally see? About how Microsoft SQL Server’s easy installation is at the same
time a strength and a weakness? About how to fix the 10 most general problems with SQL Server
installation by querying a couple of dynamic management views (DMVs)? Or how about the Yet Another
Performance Profiling (YAPP) method—a well-known performance method in the Oracle community that
is just as usable in SQL Server with the implementation of Extended Events and DMVs that will show you
what you are waiting for?

No. What really makes me tick is becoming friends with the developers by creating a good SQL Server
environment and fostering an understanding of one another’s differences. Just think what can be
accomplished if both sides can live peacefully together instead of fighting every opposite opinion, digging
the trenches even deeper and wider. Through fostering good relationships, I have seen environments move
from decentralized development systems and standalone production databases to central solutions with
easy access for developers, and calm uninterrupted nights for me. However, this does mean that you have
to give up some sovereignty over your systems by relinquishing some of your admin power.

The main problem is focus. While the DBA thinks of space issues, data modeling, and the stability of
everyday operations, the developers thinks of making things smarter, sexier, and shiny. To make the
relationship work, we have to move through the entire palette of the system—standardization,
accessibility, logging, information flow, performance information—all while ensuring that systems are
stable and that developers know that they are not alone, and that DBAs still exist and decide things.

My Experience Working with SQL Server and Developers

After finishing my engineering studies, I started as a developer. I worked on CRM systems in DataEase
under DOS and 0OS/2, and that combination gave me plenty of insight into the issues developers have with
the DBA function. DataEase was the Microsoft Access of that time, and it had connectors to all the major
databases (Oracle, SQL Server, and DB2). But most of the time, DBAs would not allow dynamic access to
production data. Their resistance led to friction with the developers.

By coincidence, I ended up as a Microsoft Visual Basic programmer in a company developing and
running systems for all the Danish municipalities. I was placed among the DB2/MVS DBAs, and I was by
far the youngest (and only) GUI person (OS/2 and Windows). While I coded Visual Basic 3 applications,
those DBAs were taking care of decentralized connections, such as ODBC on DB/2 MVS. These were the
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days before having TCP/IP on the mainframe, so we're talking Systems Network Architecture (SNA) and
IBM Communications Manager.

One day, my boss gave me responsibility for a new product called SQL Server. Why? Because I was the
only one working with Windows.

My biggest problem was how to approach the current environment within the company. How many
SQL Server databases did we already have? Which development groups were using it? Those were just
some of the questions I had to grapple with.

I'had to start from scratch. So I asked my DB/2 colleagues for help. After all, they had been working in
these kind of environments for the last 15 years, handling systems with 15,000 concurrent users, 50,000
different programs, thousands of individual databases, and lots of data on every Danish citizen, such as
taxes, pension funds, and other personal information. I wanted the benefit of their experience.

What I learned was that data modeling is a must. You need to have a naming standard for servers, for
database objects, for procedures—for everything, actually. Starting the battle for naming standards and
consistency took me on a six-year-long journey with developers, until most developers actually started to
live safely. They came to understand that my requirements gave them more stable and consistent
environments to develop on, made them more efficient, and got the job done faster for all.

Reconciling Different Viewpoints Within an Organization

The everyday battles between DBAs and developers mostly concern routine administrative tasks.
Limitations on space allocations and limits to changes in production are perceived by developers as
inhibiting innovation and stopping them from making a difference. They often see the DBA as someone
who purposely limits them from doing their job. On the other hand, the admin group thinks that
developers rarely plan ahead longer than the next drop-down box or the next screen, and that they never
think in terms of the time period over which the software they build must run, which is often five to ten
years or even longer.

The consequences of these differences are that developers create their own secret systems, move
budget money out of reach of the DBA team, and generally do everything in their power to limit the
admins in setting up the imaginary borders they believe are being set up. For example, often I would hear
the sentence, “If you take away that privilege from me, I can no longer boot the machine at will.” The
problem with that thinking is that well-configured SQL Server systems need no more restarts than any
other type of systems.

So how do we get out of this evil spiral, and what are the benefits of doing so? Dialog is the way out,
and the benefits are a controlled production environment, clearly defined ownership of databases,
consistent environments patched correctly, lower cost of maintenance, possible license savings, and
almost certainly fewer calls at 4:00 in the morning interrupting your sleep.

Remember, all change starts with one’s self, and it is far easier to change yourself than to change
others. So get a hold of a piece of paper, divide it into a plus and a minus side, and start listing the good
and bad things in your environment. For instance, it could be a plus that some developers have sysadmin
privileges because they fix some things for themselves, but it could also be a minus because they meddle
with things they are not supposed to meddle with and create objects without the knowledge of the DBA.

What you'll get from this chapter is my experience and how I managed to foster a productive and good
relationship with developers. I'll provide a couple of code examples to help you on the way to success, or
to just inspire you. My approach is not the only way to achieve good developer relations, but it has proven
effective in the environments in which I've worked.
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Preparing to Work with Developers to Implement Changes to a
System

To make progress, you have to prepare for it. Implementing change will not work if you make demands of
the developers without preparing. The battle will be hard, but it will be worth fighting for, because in the
end you'll be eating cake with the developers while talking about the bad-old days with their unstable
systems, anarchy, and crashes without backups.

Bring some good suggestions to the table. Do not approach developers without having anything to
offer to make theirlives easier. Think of yourself as a salesperson of stability and consistency—not even
developers will disagree with those goals. As in any good marriage, however, the needs of both parties
must be aired and acknowledged.

Put yourself in their place as well. Try to understand their work. You'll find that most of their requests
are actually not that bad. For example, a common request is to be able to duplicate the production
environment in the development environment on the weekend to test new ideas in their software. Would
you rather spend your weekend doing that work for them? Isn't it preferable to facilitate having them do
the work on their own so that you can be home with your family?

Listen to your developers. Ask them what they see as the biggest hurdles put in their way by the admin
group. Your goal, ultimately, should be to create an environment that is good for the business. That means
making everybody as happy as possible, easing the bureaucracy, and ensuring stable access for all.

A well-prepared environment can also lead to server consolidation, which in turn leads to saving
power, simplifying patching, and ultimately less administrative effort. The money saved from having well-
prepared environments can then be used for better things, such as buying Enterprise Edition or enabling
Always On availability groups to provide an environment more resilient to failure.

By now, you are beginning to think that I am all talk. How can you get this process of working closely
with developers started? The answer depends on how your business is structured. Following is a list of
steps. Don't start by doing everything at once. Keep it simple. Build on each success as you go along.
Remember that the goal is to create a stable environment for all:

1. Make a map of your existing environment.
2. Create a description of what your new environment should look like.

3.  Document your description in written form so that it is clear and convenient to
pass on to management and vendors.

4. Create system-management procedures for most changes.
5. Create system reports to report on all those changes.

These are a good series of steps to follow. Don't be too rigid, though. Sometimes you will need to divert
from this sequence to make your business work. Adapt and do what is right for your business.

Step 1: Map Your Environment

If you have never experienced discovering an instance or server that has existed without your knowledge
and without your knowing who owns it or uses it, you are a member of the 0.1 percent of SQL Server DBA
in the world that has it easy. Indeed, not only is it common to run across unknown servers and instances,
sometimes you'll find one and not even know what applications, if any, are running on it. Thus, Step 1 is to
begin mapping your infrastructure so that you can know what you currently have.
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Start by finding all the servers in your domain. Several free tools are available on the Internet to help
you do this. Or maybe you already have the information in your Configuration Management Database
(CMD) but you have never created reports on that data.

Try executing the following in a command prompt window:

SOLCMD -L

This command will list all the available servers on your network that are visible. You can get much
more detailed information using tools such as SQLPING, Microsoft Map, Quest Discovery Wizard, or other
similar products. A benefit of these products is that they often provide information like version numbers
or patch levels.

Once you find your servers, you need to find out whether they are actually still in use. Most likely, you
will have servers that were used only during an upgrade, but no one thought to shut them down once the
upgrade was complete. One place where I have seen this go horribly wrong was in an organization that
forgot the old server was still running, so it no longer got patched. Along came the SLAMMER virus, and
down went the internal network. Another project I was on, involved consolidating about 200 servers. We
found we could actually just switch off 25 percent of them because they were not being used.

Following is a piece of code to help you capture information about logins so that you can begin to
identify who or what applications are using a given instance. The code is simple, using the sysprocesses
view available on most versions of SQL Server. Why not use audit trace? Because audit trace takes up a lot
of space. You need only unique logins, and viewing logs of all login attempts from audit trace is not easy on
the eyes.

First, create the following small table in the msdb database. I use msdb because it is available in all
versions of SQL Server. The table will record unique logins.

CREATE TABLE msdb.dbo.user_access_log

( id int IDENTITY(1,1) NOT NULL,
dbname nvarchar(128) NULL,
dbuser nvarchar(128) NULL,
hostname nchar(128) NOT NULL,
program name nchar(128) NOT NULL,
nt_domain nchar(128) NOT NULL,
nt_username nchar(128) NOT NULL,
net_address nchar(12) NOT NULL,
logdate datetime NOT NULL

CONSTRAINT DF_user_access_log logdate DEFAULT (getdate()),
CONSTRAINT PK_user access_log PRIMARY KEY CLUSTERED (id ASC) )

Then run the following code to sample logins every 15 seconds. If you need smaller or larger
granularity, you can easily just change the WAITFOR part of the code. You can even make the code into a job
that automatically starts when the SQL Server Agent starts.

WHILE 1=1
BEGIN

WAITFOR DELAY '00:00:15';

INSERT INTO msdb.dbo.user access log
( dbname,

dbuser,

hostname,

program_name,

nt_domain,
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nt_username,
net_address )
SELECT distinct
DB_NAME(dbid) as dbname,
SUSER_SNAME(sid) as dbuser,
hostname,
program name,
nt_domain,
nt_username,
net_address
FROM master.dbo.sysprocesses a
WHERE spid>50
AND NOT EXISTS( SELECT 1
FROM msdb.dbo.user_access_log b
WHERE b.dbname = db_name(a.dbid)
AND NULLIF(b.dbuser,SUSER SNAME(a.sid)) IS NULL
AND b.hostname = a.hostname
AND b.program name = a.program name
AND b.nt_domain = a.nt_domain
AND b.nt_username = a.nt_username
AND b.net_address = a.net_address )

END

When you begin this process of capturing and reviewing logins, you should create a small team
consisting of a couple of DBAs and a couple of the more well-liked developers and system owners. The
reason to include others, of course, is to create ambassadors who can explain the new setup to other
developers and system owners. Being told something by your peers makes it that much harder to resist the
changes or even refuse them. And these people also have a lot of knowledge about the business, how the
different systems interact, and what requirements most developers have. They can tell you what would be
a show-stopper, and catching those in the beginning of the process is important.

Step 2: Describe the New Environment

The next step is to describe your new environment or the framework in which you plan to operate. What
should this description contain? Make sure to address at least the following items:

e Version of SQL Server The fewer SQL Server versions you have to support, the
easier it is to keep systems up and running. You will have fewer requirements to run
different versions of Windows Server, and the newer the version you keep, the easier
it is to get support from Microsoft or the community at large. I have seen several
shops running versions spanning the gamut from 7.0, 2000, 2005, 2008, 2008 R2
through to 2012. Why not just choose 20122 Having the latest version as the standard
is also a good selling point to developers, because most of the exciting new features
will then be available to them. You might not be able to get down to just one version,
but work hard to minimize the number you are stuck with supporting.

e Feature support Get started studying all the different features. Describe how your
environment is implemented, how it is used, what features are accepted, and which
features are not. Take into account whether features require privileges such as
sysadmin, access to the command shell, and so forth. The important thing in this
process is to understand the advantages and disadvantages of every feature, and to



