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Introduction
Today’s data centers present a range of challenges for technology decision
makers. Data center complexity is being driven by demands on busi-
ness processes being integrated to manage and create more value-
added services. As new hardware platforms are added to improve service
levels, end users will decide which hardware vendors can deliver the
required performance. To judge the performance of competitive hard-
ware platforms, companies can either pretest all of their critical work-
loads on all components of the technology infrastructure or, if that
opportunity doesn’t exist, use industry-standard benchmarks created by
independent software vendors or standards bodies.

Benchmarking has long been a trademark for vendors to differentiate
their products when customers have had to make decisions based on
head-to-head comparisons. However, as the Internet infrastructure
matures and business processes attempt to develop seamless systems
with a wide mix of server, storage, network, and application portfolios,
single benchmark results need to be viewed with caution.

Systems technology has undergone significant changes during the past
five years. Large multiprocessing servers are no longer the domain of
the high-end server market. Clustered systems are being proposed to
create an IT environment that allows groups of smaller servers to chal-
lenge larger servers for their workloads. Finally, ebusiness solutions are
being developed to create end-to-end processing across both types of
server landscapes. As a result of these changes, the growing transac-
tion-processing complexity delivered by a mix of system types masks
the end-user simplicity.

Management Summary
Benchmarks are useful for comparing relatively simple, static, and
tightly managed server workloads. Today’s online transaction processing
systems are more complicated than the early “mainframe-class” plat-
forms. Often the transactions used in older benchmarks do not reflect
the typical or modern IT operational environment. In order to judge
the performance of systems, a more holistic approach is needed. For
example, examining a variety of benchmarks guards against the flaws
of over optimization of a specific benchmark. In addition, too much
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emphasis has been placed on absolute performance per dollar (or 
currency) to compute a handful of transaction types, which do not
reflect the typical IT operational environment.

Additionally, challenges for the customers arise when vendors no
longer disclose system list prices of the technology used for the bench-
mark. Instead, the vendors opt to follow an inconsistent discount 
pricing scheme where technology pricing is the key denominator in
the metric. Yet customers should know the discounting level used to
recreate the original price.

Customers should also know how the transactions tested relate to their
own online environment and the make-up of the technology base
price. Additional disclosures should also be made, including:

• Transaction complexity

• Server partitioning rules

• Highly specific database functions

• Usage of clustering for high availability compared to performance

• Benchmark performance of a range of typical systems manage-
ment functions

• Partitioning rules used on the online transaction processing data-
base to establish if clustering techniques can be applicable to the
customer’s environment 

Finally, customers should use benchmark results as only one of 
several key differentiating points and not in isolation. In addition, the
weight that the results carry will vary greatly between IT environments.
Customers need to press their technology provider for as much disclosure
as possible to validate the fit between the controlled benchmark environ-
ment and the dynamic environment of their real data center. For true
benchmark validity, customers should use a variety of independent soft-
ware vendor (ISV) benchmarks, such as Oracle, Baan, or PeopleSoft, in
conjunction with industry standards from organizations such as TPC
and SPEC.

Current Use of Benchmarks

Evaluating Systems Performance
Benchmarking online transaction processing (OLTP) databases has
been conducted for over 20 years. During that time many attempts
have been made to create the most meaningful benchmark, and 
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perhaps the most famous and frequently used has been the TPC-C.
The Transaction Processing Performance Council has published the
TPC-C benchmark and has established a long tradition of evaluating a
few important, but simplistic, OLTP transactions. Indeed, the TPC-C
benchmark is narrowly defined and performed in a controlled environ-
ment to produce comparable results.

However, to effectively measure an OLTP environment in today’s
Internet infrastructure, disclosure about many baseline settings needs
to be made to ensure that neutrality is being maintained. These set-
tings include relating the transaction types that were tested to the rele-
vance of the end-user environment and running databases on clustered 
platforms rather than a server with a single operating system. 

Clarity of Clustering Versus Nonclustering Results 
During the past decade, industry-standard volume server technologies
have improved to allow “scale-out” deployments in the data center.
Here, small servers are connected to create a network of processing
power and are managed by clustering software. This is in contrast to
traditional “scale-up” deployments, which tend to use functions devel-
oped for symmetrical multiprocessing (SMP) in larger servers housing
all of the compute power. Both techniques have their advantages,
which can only be exploited when the IT developer and operations
staff fully understand the characteristics of the workload being run on
each platform type.

However, benchmarking OLTP databases on a scale-out platform calls
into question the validity of most transaction-based benchmarks. 
Typical OLTP databases are written for SMP-type servers and often on
an ad hoc basis. This requires tightly integrated systems to take advan-
tage of interprocessing connections within the server and not clustered
server configurations.

To its credit, the TPC-C benchmark has attempted to show application
or workload scalability by allowing the benchmark to be partitioned
across a large cluster of small nodes connected with a network switch.
This configuration may meet testing requirements to show that some
transactions can be run across many servers. However, in reality, few 
mission-critical databases can be set up in this fashion.

Complete Small Transactions, but Run Them Hard and Often 
The TPC-C transaction mix is made up of valid OLTP record types,
such as posting an order or payment, checking the status of an order and
processing the delivery of an order. However, these record types tend to
be simple in nature, and, unlike similar live database functions, they
consume little system resources. Unfortunately, this unrealistic, simple
transaction constructs databases in a “federated” style, whereby each 
part of a federated database is a separate database. Once in production,
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federated databases require careful, ongoing management for support,
load balancing, maintenance, and recovery. Comparing clustering
results that use this unrealistic loophole to SMP results is not a reason-
able comparison. The results of these large clusters should be regarded
very cautiously. 

These Are Not Your Fathers’ OLTP Databases 
As vendors strive to higher performance on the TPC-C benchmark, they
have also added database techniques that are not too common in most
data centers. One such technique involves “hash indexes,” which 
combine both data and index in a manner that benefits the benchmark.

The outcome of these optimizations and simple transactions is that
the TPC-C has many more transactions per minute then a realistic
data center. Finally, as system users demand ad hoc processing to meet
Internet-driven requests, the real-world database transactions are
becoming much more complicated than the comparable TPC-C
benchmark transaction types.

Today’s database administrators make sure that access, security, backup,
and recovery are never compromised. The OLTP databases are the life-
line of all ebusiness environments, and, as such, their availability and
response times are critical. In comparison to live OLTP databases, the
performance of the TPC-C benchmark is challenged in several ways.
For example, the TPC-C test makes a sole pass of a database. This
forces the customer application to run a large number of active users
to enable the database performance to reach a stressed level. This test
would be contrary to a database administrator’s goal.

In addition, disk storage management for OLTP databases has
advanced significantly as a result of better storage management and
cheaper disks. As a result, every database file is protected from 
hardware failure by incorporating some level of redundant array 
of independent/inexpensive disk (RAID) processing ranging from
RAID-1 (data mirroring) through RAID-5 (data striping with parity).

Despite major improvements in reducing or eliminating data write
penalties, storage applications are safer but do behave differently in a
fully RAID environment. Currently, the TPC-C benchmark attempts to
protect database log files that are important for journal processing and
database recovery. It does not attempt to protect the critical database
files in live OLTP databases that need to be protected. The TPC-C
benchmark setup may be viewed as being behind today’s minimum
database management requirements.

In conjunction with other database administrators’ storage management
needs, it’s important for OLTP databases to have backup and restore
capabilities. Testing this function can determine the ability of both the
storage platform and the server to multitask database functions. For
example, the database could be writing to a file while attempting to
recover or restore another file. As with the level of RAID processing
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offered, the TPC-C benchmark is lacking in this important data
write/recovery function. 

Role of Benchmarks in the Buying Process
Benchmarking server products is a necessary process in today’s cluttered
technology market. IT management typically doesn’t have the financial
and technical resources to perform tests on every piece of server technol-
ogy that it considers. Rather, organizations are using benchmark results
as a way of screening out the outlying platforms to allow them to 
concentrate on just a handful of players.

In other words, the vendors see the benchmark results as a ticket or pass
through the data center’s glass doors. They also see the benchmark results
as a way to create marketing and public relations announcements in
either constructive or aggressive plans. After all, the benchmarks were
very expensive to perform, and the vendor needs to derive some form 
of payback.

But do customers really pay any attention to the tables published by
the testing agency? If the answer is yes, then what weight do the results
carry during their decision-making processes? Customers who take the
time to follow a managed request for proposal (RFP) are usually more
serious about the results from a testing agency.

However, these customers are also savvy to the fact that results like the
TPC-C benchmarks are exactly that — they are benchmarks, and the
decision is not based solely on this lone reference point. Often, these
proposals will ask for a myriad of benchmarks to cover the platform’s
true capabilities. This is in response to the ultimate use of these servers
as they are deployed to run multiple applications (often multiple data-
bases) or workloads. The goal of these questions is to give the customer
a feel for the server’s ability to allow complete workload integration
and not an isolated function. In conclusion, customers are going to
combine the benchmark results with other topics, such as server 
reliability, ISV portfolios, financing arrangements, research and devel-
opment plans, service, support, and other customer testimonials.

Can Customers Trust the Benchmark Results?
Customers can sign onto a testing agency’s Web site to see the bench-
mark results. However, should they feel like they are buying a car from
the dealer and being shown the price the dealer paid for the car? The
two events are similar except that the car dealer often looks for the
printout to show either the bigger sales amount to demonstrate the 
discount you are getting or the lowest price to show you how good a
job you have done squeezing the margins out of the deal.

When it comes to the benchmarking world, the testing agency has no
control over the price validity of the server submitted by the vendor.
Both the testing agency and the reader have no indication if the cost of
the servers to perform the tests was discounted or not. However, smart
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customers can go further and calculate server prices used to 
generate the number of transactions per dollar metric. Indeed, it
would appear that some vendors are using discounted prices instead of
list prices to improve their overall standings.

Conclusion
Customers need holistic and unbiased information about a server plat-
form’s technical ability to complete their procurement and deployment
tasks. Customers can obtain this information by looking at a variety 
of benchmarks beyond the TPC-C type, such as those from the ISV
community. In doing so, discussions with the end users will take on 
different meanings for different levels of management. For example,
financially orientated managers will want to understand the true list
price for components as a starting point, and they will not use prices
that are affected by benchmark discounting games. Likewise, chief sys-
tems architects may be more concerned about operational preparation as
a more influencing factor. Benchmarks can help each of them reach
their objectives.

However, the Internet infrastructure has changed how customers evaluate
the results from benchmarks. When considering a server platform to
perform and support OLTP database functions, customers are aware
of the increased application complexity, including:

• Expanding the transaction mix

• Changing database structures to support nonstop and highly 
available requirements

• Supporting multiple access and response times of the application 

When customers look to metrics, such as the TPC-C, they may be
concerned that it may not provide them with enough assurance that
the vendors had the client’s best interest at heart. Logical or opera-
tional improvements to the benchmark could include:

• More robust storage management testing

• Broader transaction access methods (such as adding transaction
types that don’t make heavy use of hash indices)

• Server list prices and not discounted prices

• Balance of I/O with processor configuration testing

• Establishment of accurate OLTP testing for the scale-up versus the
scale-out environments
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When customers look at benchmark results, they should consider them
and their subsequent rankings in the context they are worth. If the
vendor performance on a single benchmark is the sole basis for making a
purchasing decision, they are not considering all of their options and,
therefore, are being too influenced by both the testing agency and 
the vendor.

Finally, customers buy servers because they meet their actual business
requirements. These requirements are made up of a very large ecosystem,
where benchmark results are very much on the periphery. 

What Customers Need to Know About Benchmarks

Before you commit to any system based on the benchmark
results, you should consider the following issues:

1) Is there any difference between the price of the hardware
used in the benchmark and the one being proposed?

2) Identify the relevant benchmark tests to your
environment. Where do their synergies exist?

3) Use a variety of benchmark results; develop your own
total cost of ownership model, including implementation
and staff costs, for use in the evaluation process.

4) Rank the importance of benchmarking results in the
proposed solution.
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