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ABSTRACT

Industry standard benchmarks have played, and continue to play, a crucial role in the advancement 
of the computing industry. Demands for them have existed since buyers were first confronted with the 
choice between purchasing one system over another. Over the years, industry standard benchmarks 
have proven critical to both buyers and vendors: buyers use benchmark results when evaluating new 
systems in terms of performance, price/performance, and energy efficiency; while vendors use bench-
marks to demonstrate competitiveness of their products and to monitor release-to-release progress of 
their products under development. Historically, we have seen that industry standard benchmarks enable 
healthy competition that results in product improvements and the evolution of brand new technologies. 
Over the past quarter-century, industry standard bodies like the Transaction Processing Performance 
Council (TPC) and the Standard Performance Evaluation Corporation (SPEC) have developed several 
industry standards for performance benchmarking, which have been a significant driving force behind 
the development of faster, less expensive, and/or more energy efficient system configurations. The world 
has been in the midst of an extraordinary information explosion over the past decade, punctuated by
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1. INTRODUCTION TO SYSTEM 
BENCHMARKS

System benchmarks have played, and continue 
to play, a crucial role in the advancement of the 
computing industry. Existing system benchmarks 
are critical to both buyers and vendors. Buyers use 
benchmark results when evaluating new systems 
in terms of performance, price/performance, and 
energy efficiency, while vendors use benchmarks 
to demonstrate the competitiveness of their prod-
ucts and to monitor release-to-release progress of 
their products under development. With no stan-
dard system benchmarks available for Big Data 
systems, today’s situation is similar to that of the 
middle 1980s, when the lack of standard database 
benchmarks led many system vendors to practice 
what is now referred to as “benchmarketing,” a 
practice in which organizations make performance 
claims based on self-designed, highly biased 
benchmarks. The goal of publishing results from 
such tailored benchmarks was to state market-
ing claims, regardless of the absence of relevant 
and verifiable technical merit. In essence, these 
benchmarks were designed as forgone conclu-
sions to fit a pre-established marketing message. 
Similarly, vendors would create configurations, 
referred to as “benchmark specials,” that were 
specifically designed to maximize performance 
against a specific benchmark with limited benefit 
to real-world applications.

As a direct consequence of the benchmarket-
ing era, two benchmarking consortia emerged: 
the Transaction Processing Performance Council 
(TPC) and the Standard Performance Evalua-
tion Corporation (SPEC). The TPC, founded in 

1988, defines transaction processing and database 
benchmarks and disseminates objective, verifiable 
TPC performance data to the industry. While TPC 
benchmarks involve the measurement and evalu-
ation of computer transactions, the TPC regards 
a transaction as it is commonly understood in 
the business world — as a commercial exchange 
of goods, services, or money. The TPC offers 
currently two benchmarks to measure On Line 
Transaction Processing (OLTP) systems, TPC-C 
and TPC-E, two others to measure decision support 
performance (TPC-H, TPC-DS), and one to mea-
sure virtualized databases. SPEC has been known 
mostly for their component-based benchmarks, 
such as SPEC CPU. It is a non-profit corpora-
tion formed to establish, maintain, and endorse a 
standardized set of relevant benchmarks that can 
be applied to the newest generation of high-perfor-
mance computers, including processor-intensive 
benchmarks, benchmarks to measure graphics 
and workstation performance, high performance 
computing benchmarks, Java client/server bench-
marks, mail server benchmarks, network file 
system benchmarks, and SPECpower_ssj2008, a 
benchmark focused on the relationship of power 
and performance.

While both consortia follow different meth-
odologies in terms of benchmark development, 
benchmark dissemination, and benchmark com-
positions, they follow the same primary goal, 
namely to provide the industry and academia with 
realistic, verifiable, and fair means to compare 
performance.

Since the early days, other more specialized 
consortia arose, such as the Storage Performance 
Council (SPC), which is a non-profit corporation 

rapid growth in the use of the Internet and the number of connected devices worldwide. Today, we’re 
seeing a rate of change faster than at any point throughout history, and both enterprise application data 
and machine generated data, known as Big Data, continue to grow exponentially, challenging industry 
experts and researchers to develop new innovative techniques to evaluate and benchmark hardware and 
software technologies and products. This chapter looks into techniques to measure the effectiveness of 
hardware and software platforms dealing with big data.
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