
A COMPARATIVE STUDY OF STANDARD WEB-DATABASE SERVER BENCHMARKS 

Jia-Lang Seng JeffTong 
Associate Professor, Department of Management Information Systems 

National Chengchi University, Wenshan, 116, Taipei, Taiwan, ROC 
+886-2-2938-7692, jljan(~nccu.edu.tw 
ABSTRACT 

Web-DB server technology is vital to the success of 
corporate Internet-based IT. Performance measurement and 
evaluation helps executives make decisions on the 
procurement and prospect of  the new technology. In this 
paper, we propose an analytic framework to compare and 
contrast standard benchmark tools that measure and 
evaluate different Web-DB systems. 

1. BENCHMARK AND WORKLOAD MODEL 

Benchmarking is the process of  evaluating different 
hardware systems or reviewing different software systems 
on the same or different hardware platforms. A database 
benchmark is therefore a standard set of executable 
instructions that are used to measure and compare the 
relative and quantitative performance of two or more 
database systems through the execution of controlled 
experiments. Benchmark data such as throughput, jobs per 
time unit, response time, time per job unit, and other 
measures serve to predict performance and help us to 
procure systems, plan capacity, and uncover development 
bottlenecks for various user groupsA workload is the 
amount of work assigned to or performed by a worker or 
unit of workers in a given time period. The workload of a 
database benchmark is the amount of work assigned to or 
performed by a database system in a given period of time. 
Database workloads are best described by the amount of 
work, the rate at which the work is created, and the 
characteristics, distribution, and content of the work. 
Conventionally, workload modeling and characterization 
start with the domain survey, observation, and data 
collection, and continue with a study of the main 
components and their characteristics. In general, the 
database workload components include data, queries, 
transactions, and control. The workload characteristics 
concern type, volume, usage, and content of the 
components. 

Workload modeling can be seen as requirements collection 
and analysis of the desired database applications. We 
model the system state and transactions that the database 
applications must use and perform. These requirements 
distinguish themselves as a specialized subset of systems 
requirements that concern databases, benchmark 
experiments, and performance test suites. 
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In detail, workload analysis involves data analysis and 
transaction analysis. We analyze data in terms of the size of 
the database, the number of  records, the length of records, 
the types of fields, the value distributions and correlations, 
the keys and indexing, the hit ratios, the selectivity factors, 
and the joining fields and tables. Database transactions are 
studied in terms of the complexity of transactions, the 
correlation of transactions, the data input into the 
transactions, the fields and tables used by the transactions, 
the results size, and the output modes. 

These are further examined with the control requirements of 
length of test, number of  users, order of  transactions, 
frequency and distribution of transactions, input of 
transactions, steady state and performance metrics used. 
The collection and analysis of these database system 
requirements constitute the database benchmark workload 
model. 

2. WEB-DATABASE SERVER BENCHMARKS 

Current and standard ~Web-Database server benchmarks 
consist of (1) TPC-W, (2) SPECweb99, (3) WebStone, (4) 
DirectoryMark, (5) WebBench, (6) Neal Nelson's WWW 
Benchmark96, (7) Inetload, and (8) WCAT [http 1] [http 2] 
[http 3] [http 4] [http 5] [http 6]. The first six benchmarks 
are more widely used and accepted by academia and 
industry than the latter two. Hence, we select the first six 
approaches to investigate the problem domain, the workload 
design, the metrics, and the performance profile of each 
benchmark. To begin with, TPC-W is proposed by TPC 
council and SPECweb99 is from SPEC organization. 
WebStone and DirectoryMark are owned by Minddraft. 
WebBench is developed at ZDNet. Neal Nelson's WWW 
Benchmark96, however, is a proprietary Web test suite. 
Both Inetload and WCAT benchmarks are from Microsoft. 
Inetload is used to test the Web, proxy, and cache servers 
whereas WCAT is designed to test the E-commerce, 
directory, E-mail and news servers, in addition to the Web, 
proxy, and cache servers. However, both are less employed 
and reported. 

3. AN ANALYTIC FRAMEWORK 

An analytic framework is created to propose a comparative 
and conceptual model of Web-Database benchmark 
14 



methods. The model is made up of one description 
dimension and four comparison dimensions. For the 
description dimension, three general criteria are used 
including (1) organization (2) objectivity (3) operation to 
distinguish each benchmark as described in a table. In 
specific, DirectoryMark focuses on benchmarking Directory 
Server - one preset kind of  Web servers. And the other 
benchmarks are designed for general purpose Web and 
database servers. However, TPC-W is mainly for the E- 
business. Its testing scenario and the schema differ greatly 
from the other benchmarks. In terms of  E-business model, 
WebBench is more specific but limited at the same time. 
Hence, WebBench is best used to evaluate one particular 
Web software package, such as Netscape or Internet 
Explorer on the same hardware platform. The strength 
about WebBench is the ability to measure the almost 'exact' 
performance of a real Web software package - no inference 
has to be made. 

As to the four dimensions of  comparison and contrast in a 
figure, we mean to include (1) the problem domain (2) the 
Web workload (3) the metrics (4) the performance profile of 
each benchmark design. For the problem domain 
dimension, we analyze the simulation model and the 
application setting of the benchmark. Under the workload 
dimension, we look into the data model, the transaction 
model, and the control model of the benchmark. Data 
model portrays the database schema and distribution of  the 
test database. Transaction model details the Web 
interaction, operation, and navigation. Control model 
depicts the rules that the benchmark experiment uses to 
execute. The metrics dimension describes the performance 
results we intend to collect. And, the dimension of  
performance profile inspects the system elements the 
benchmark can capture and characterize. 

We summarize the characteristics of  each benchmark under 
the four comparison dimensions. In specific analysis, TPC- 
W is designed for E-business and models E-transactions. 
TPC-W measures the E-transactions processed by the Web- 
Database server. The major metric of  TPC-W is WIPs, the 
Web Interaction Processed. TPC-W profiles both the Web 
pages and the database objects processing performance. 
SPECweb99, on the other hand, is a vital and pure Web 
performance study. It models both the static and dynamic 
Web workloads from the synthetic viewpoint and it uses the 
workload processing time as the performance metric. 
WebStone benchmark simulates the Web workload using 
statistics. The benchmark focuses on Internet computing. 
During testing, it collects the Internet connection time, 
processing time, and data throughput statistics. 
DirectoryMark measures the typical E-business 
performance on the Web-Database server. This benchmark 
tests both lightweight and heavyweight Web directory 
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access performance. Access processing time is its 
performance metric. WebBench is created to evaluate 
different Web software packages. Hence, the common 
software package characteristics formulate the test 
workload. The processing time is its performance metric. 
Neal Nelson WWW benchmark mainly tests the Web 
hardware performance. Internet computing represents the 
flux of the benchmark workload. 

4. SUMMARY 

This paper first introduces the definition and nature of  the 
benchmark method and workload model. It further 
describes the technique and structure of  the Web database 
servers and systems. We then review six standard Web- 
Database benchmarks such as the TPC-W, SPECweb99, 
WebStone, DirectoryMark, WebBench, and Neal Nelson 
WWW96 to begin our comparative investigation. An 
analytic framework is presented and proposed to 
characterize, compare, and contrast these six standard 
benchmarks. This analytic model is made up of one general 
description dimension and four comparison dimensions. 
The description dimension of  general criteria initiates the 
grand classification of  the six benchmarks. The comparison 
dimensions of  design factors invoke the specific 
classification of  the benchmarks. These dimensions are the 
application domain, the workload characteristics, the 
performance profile, and the performance metrics. Based 
on the analytic framework and the comparative finding, we 
plan to develop a requirements-centric Web workload 
model from the user's viewpoint. Web application 
requirements are built into the benchmark in an open and 
dynamic manner. Test suite and results become more 
rational, realistic, and representative test suite and results. 
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