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What to Put on your
Tuning Fork for a

Healthier SQL Server
By  J u a n  C a r l o s  A n g e l

Is your SQL server working as effectively as possible? This article
helps you determine the health of your SQL server and offers
tips on maximizing its performance.

INTRODUCTION

If it ain’t broke, don’t fix it. Isn’t that right?
Well, not always with technology today.
There are some systems that need a bit of
TLC, otherwise when they do break… all hell
breaks loose.

Such is the case for Microsoft SQL Server,
which typically underpins the supply of data
to a variety of applications across an organiza-
tion, but goes unnoticed until there’s a problem.
If it isn’t working efficiently, application per-
formance suffers, customers and users are
adversely affected, and your business can’t
compete effectively.

And why does that matter?
Applications affect the bottom line; it is that

simple. If a Web application fails you can lose
customers, forever. If a kiosk isn’t operational,
people lose confidence in the business. And
you can’t make a sale if the invoicing system
is down. For financial service organizations,
retailers, insurance agents, manufacturing
companies, to name just a few, application
performance is critical. That’s not to say that
your data warehouse doesn’t serve an extremely
important purpose in delivering analysis, but the
transactional side of a business’ operations is key.

However, just because SQL Server appears
to be running smoothly, that does not mean it
is working as efficiently as possible, or that
you aren’t storing up future problems. The
question is how to identify problems before
they happen.

Organizations need to first establish what they
want to achieve with the technology, and only
then will they be able to ensure SQL Server
works as hard as possible to support strategic
goals. Organizations need to review hardware,
network, code, data models and database con-
figurations in the light of user requirements.

The main thing to understand is every
database is different, so there are no hard and
fast rules to obey. There are some areas of
business and applications that will be repli-
cated in most organizations, such as an
invoice system, or sales forecasting models;
but the business drivers are unique to each,
including what is likely to drive traffic to
your databases, so the customization to the
databases will be individual.

THREE CATEGORIES TO
CONSIDER

There is a long list of things to look at, of
all the items that should be opened up and
analyzed to see what it is doing, how it is
working, or if there is any constriction or
delay causing a bottleneck in the network.

These items can be divided into three cate-
gories: Logic, Setup and Hardware, each of
equal import. But it makes sense for most
businesses to start with the Logic first, as this
will help understand the issue better.

So as part of a SQL Server tuning, the items
in FIGURE 1 might need to be addressed at dif-
ferent times depending on the problem on

hand. Each of the items can be used in differ-
ent ways, and they all can have a large impact
on performance. It all depends on what needs
to be accomplished.

For example, you open up a table that you
know has been performing poorly, taking
three minutes to return the results of a query
instead of seconds. The indexes of tables
need to be addressed, as well as how the
SQL statement is reading the table. It is then
possible to drill down and find out what is
causing the delay, whether it is in the data,
or the logic piece of the query, or in the table
itself. The alternative in this case might be
to build a separate warehouse instead of
housing the data in the table. But each item
listed above has to be checked.

A company may be suffering from both
logical and server issues. But once you look at
the tables and see the SQL statement that is
being attempted, it will be clear what the
problem could be before getting into the hard-
ware. For example, the problem could be that
the logic behind the SQL statement is doing
searches on a non-indexed field or having to
do too many complex calculations at the same
time, so the solution could be to modify the
SQL statement to search on the index and turn
those formulas into calculated fields and then
upsize the memory or hardware.

While analyzing the use of a database, one
should look at how the data is being used both
logically and physically. On the logical analy-
sis, the idea is to find the least common
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denominator, if two separate departments
are using different logic, the result will be
two separate data use cases. Once it is
understood how the database is being used
and the specialist has a set “data use cases”
to logically measure the database perform-
ance, one should look into the physical
aspects of the database.

You should break down the application
into definable use cases so that when busi-
ness users execute them, there is a set of
instructions to measure and compare with
business metrics. It will then be simple to
simulate business growth as it compares with
server load. Once all performance issues have
been identified, simulating sessions for the
number of users involved will help with per-
formance analysis to discover where the issue
lies. It will then be evident what needs to be
fine tuned, whether it’s the server, the data-
base or both.

Completing a thorough SQL Server health
check requires approaching it from the angle
of how it is being used. Every application is
different in many aspects—data load, amount
of users, backup and recovery strategy,
method of access, number of tables, number
of fields, triggers, store procedures, data
input rate, importance of the data, etc. This
dilemma demands analysis of a couple of
things, based on the business need and use.
That means an organization has to cover how
the database is being used by the different
corporate applications.

For example, a large financial institution
wanted to analyze its application using SQL
Profiler and Windows “Performance Monitor,”
capturing the instructions sent to the database
during a normal working day. After analyzing
the details of each instruction, the bank was
able to identify all the components of the data-
base including usage instances. The bank timed
each transaction and test-loaded the servers on
different usage scenarios, response time on all
queries, and growth of the database compared
to business budgets (for example, the amount of
products sold). With a better idea of server siz-
ing needs, the bank has the basis for backup and
recovery strategy and deep analysis on the base
design of the databases.

The bank was able to configure and custom-
tune all store procedures and methods accessing
and writing to the database, which led to a
tremendous gain in application performance
and response time. Nevertheless, how did they
know where to start?

While testing the application, it seemed like
everything was working fine, as this was just

using test data. However, once real data had
been migrated into the system, the bank started
to find a number of very slow screens and slow
procedures. For example, people would log
into the system and it was taking forever to
enter and screens were loading slowly, which
was causing delays in completing customer
transactions or finding sales history.

To analyze what was going on, the applica-
tions were broken into pieces, so the slower
performing components could be tracked to
see what they were doing against the database.
Once identified, these components could then
be tracked while users were working on the
network, using both database and applications.
Bottlenecks could be identified, in the specific
procedures and queries that were causing
delays and problems, which could then be
opened up and analyzed.

Creating look-up tables was a quick solu-
tion, which meant queries did not have to go
all the way to the database each time. The
query structure was changed to help perform-
ance, so creating and redoing queries was also
more efficient.

The firm could also forecast all server
needs through the next five years of business
operation in terms of the applications being
analyzed, which helped budgeting and
finance. However, the immediate and long-
term value could be found in excellent
application performance over an extended
life cycle.

BUSINESS ASPECTS TO
CONSIDER

As with the customer service requirement,
the most important piece for the bank is to
align the business requirements with tech-
nology assets, to maximize investment and

get optimum returns in the following busi-
ness aspects:

Performance – for optimal response time.
Reliability and Availability – how much

time it takes if the server goes down. Some
businesses, such as e-commerce companies,
don’t allow for one minute of downtime, and
require 100% service.

Aggregation –Many companies find them-
selves with numerous servers in different
departments, or with different applications
running on it, particularly those that have
started with smaller requirements, using MSV,
for example. Whatever the business reasons
were for this approach, at some point it will be
necessary to take out the ten or twenty servers,
analyze and aggregate what the logic is for
each, and spend on a single or two servers.

Security – There are two sides to SQL
Server security—application security and
Windows Authentication. This is important
because SQL server can be one of the most
exploited entry points for hackers, partly
because Microsoft is a common target, and
partly because any new patches that are
announced are an advertisement for the weak-
nesses that exist. Keeping patches up to date
and testing your own system is one of the most
important checks and balances to maintain on
an ongoing basis.

It is essential to know who has administra-
tive rights to what database, who has read and
write only privileges, reporting privileges, and
so on. Having a single username/password for
enterprise-wide access is not just a huge risk
from a security standpoint, but will also affect
performance and availability of your auditing
abilities. If the database is used on another
application, this entire security application
layer has to be recoded. On the other hand, too
many users and groups assigned to the same
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Logic

Store procedures
Tables
DTS Packages
Normalization
Relationships
Foreign Keys
SQL Queries 
Data capacity
Purpose of database
and table structure
Triggers
Nature of database and
data
Data types
Security
Replication

Setup

Memory setup
Fibers & Threads
Backup and Recovery
Partitioning
Virtual Memory
OLTP Vs OLAP
Security
Network Access
Replication 

Hardware 

Server Sizing
Storage Design
Load Balancing
Backup equipment
Memory Configuration
Redundancy
Disk Access
Cache Memory
Virtual memory media
Processor Setup
Database Aggregation   

FIGURE 1: THREE CATEGORIES TO CONSIDER FOR SQL SERVER TUNING
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object in the database will prove confusing and
hard to maintain and could slow things down.

Forecast budgets –analyzing financial
growth to predict server spec and server needs.
For a company that sells books, that would
mean knowing incremental sales projections
for the next five years, and analyzing the impact
of managing those sales on the database and
applications. The business perspective will
reveal the need for any upgrades, or more
server space, for example.

WHO IS INVOLVED IN THE
TUNING PROCESS?

However, with all those elements in mind,
who should be involved in the tuning process?

Anyone and everyone who touches the data
or is inputting information must be involved in
database tuning. While that sounds like a
heavy task to be doing on a regular basis,
when end-users are normally the bane of an IT
manager’s life, in this case it makes good busi-
ness sense to take it from the horse’s mouth, so
to speak.

The person who sits daily and has to input
invoices and type information into the database
will notice any performance issues. If it hap-
pens that things get slow every day at
4:00p.m., it is the end users who will notice
it and can usually provide some of the
answers—is everyone doing a last check of
e-mail, downloading files to laptops to take
home, or flooding the system checking the
sports scores, for example? At what time
does the IT department run its back-ups?
Which operations reports are being run
toward the end of the day? Knowing about
these parameters and about transaction pro-
cessing is the only way to uncover how to
improve performance.

The logic and extent of an application dic-
tates the time it takes to run a check on SQL
server, and the people who are likely to be
involved. The number of users doesn’t come
into play so much as the logic, as it could take
as long for one or thousands of users. The
number of user cases and the user data counts
in the determination of how many will need to
be tested.

The aim is to set up the server as the needs of
the business—hence every set-up is different.

In addition, while focusing on performance
optimization for individual database applica-
tions, look for opportunities to use existing
infrastructure to place multiple databases on a
single server. By specializing servers, you can
have a single database application server,

where you know that all applications hitting
that server will be transactional, so it can be
configured accordingly. This means you only
need to maintain and tune up one server, back
up one server, and if load balanced, it is just
going to improve on availability and perform-
ance even further.

Why incur the expense of running a num-
ber of servers at far from full capacity, when
you can reduce your database server require-
ments, invest in just one or two really good
servers, while also increasing availability
and performance?

In actively fine-tuning and servicing SQL
Server, end users will see the difference in
shorter search times and application availabil-
ity. Furthermore, customers will get a much
better response when a retail Web site can
process 1000 transactions instead of 10, or an
organization is able to switch from 9 to 5
availability to 24 x7.

CONCLUSION

While it depends on the business and the
applications, as to exactly how to carry out
ongoing maintenance for SQL Server, the ben-
efits will be seen in performance, reliability
and availability, aggregation and security.
Nevertheless, be proactive, and the results will
be positive.  

Juan Carlos Angel is a NaSPA member and a con-
sultant at Conchango, Inc. His e-mail address is
juan.angel@conchango.com.
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