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Improving Your Time-to-Market
with the Hitachi Business
Intelligence Solution

By Pierre Raymond, Ralph Occhipinti, and John Nguyen

I. Business Intelligence Systems

Today’s Business Environment
Enterprises are struggling to keep abreast of change—in their markets, in their com-
petitors’ offerings and strategies, in their customers’ buying patterns, in their product

sales and profitability, in their financial performance, in their employees’ productiv-
ity. But the rate of change is accelerating and the patterns of change are becoming
more complex.

At the same time, the amount of data collected throughout the enterprise is growing
at an ever-increasing rate. Data is generated by internal applications such as enterprise
resource planning (ERP), customer billing systems, on-line sales, order processing, and
human resources. It is also generated by a variety of external sources such as on-line
databases and the Internet.

With all of the data available, it’s easy to miss the most critical issue for staying ahead
of the competition: time-to-market decisions about whether to launch new prod-
ucts, service offerings, or marketing campaigns. The ability to analyze enterprise data
quickly and to speed up time-to-market can be the difference between success and
failure for new programs and products. (See Figure 1.)
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On February 25, 1999, Hitachi Data Systems announced the results of a 30GB
TPC-D benchmark. The benchmark test was run on a configuration of Hitachi
AD450NX NT Server (renamed VisionBase 8460) with four 400MHz Intel
Pentium II Xeon processors, attached via high-speed fibre channel connections to
the Hitachi Freedom Storage 5800 subsystem with 582GB capacity, running the
IBM DB2 Universal Database Version 5.2.0 and the Windows NT Server Version
4.0/SP4 operating system.

The TPC-D benchmark test was performed in the Hitachi Open Systems Labora-
tory in Santa Clara, California. It achieved the following industry-leading results:

TPC-D Power Metric (QppD@30GB): 2,261.2
TPC-D Throughput Metric (QthD@30GB): 325.9
TPC-D Performance Metric (QphD@30GB): 858.4
TPC-D Price/Performance Metric ($/ QphD@30GB): $233

This benchmark result exceeded the next-best Power metric by more than three
times and the next-best Price/Performance metric by more then seven times.

Business Case—ROI Example of Improved Time-to-Market
Let’s examine a business case to demonstrate how these TPC-D results can translate
into a significant reduction in time-to-market.

Telephone companies are extensively using data mining and artificial intelligence
tools to understand customers’ calling habits and call patterns. Based on the informa-
tion gained from these tools, they hope to bring to the marketplace new and better-
targeted long distance programs well in advance of their competitors—perhaps in six
months instead of one year. The issue is time-to-market in order to increase market
share.

With the Hitachi Business Intelligence Solution, time-to-market can be improved
significantly. Figure 4 presents an I/O-bound data mining query where 85 percent
of total elapsed time is included in the I/O activity. Hitachi believes that its Free-
dom Storage offerings can deliver at least a 30 percent improvement in I/O response
time over its competitors. The 30 percent improvement will impact the entire query
response time, as explained below:

New [/0 content: 85% x 70% = 59.5%

New query response time = 600 x ((10+5+59.5)/100) = 447 seconds
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Figure 4: Typical Data Mining Query



Assuming that all data mining queries are essentially of the same nature as described
in Figure 4 and that they are running ten hours a day and five days a week on the
data mart (a mixture of user-driven and system-driven queries), the total number of
queries to complete the study in six months would be:

(3600 seconds x 10 hours x 5 days x 4 weeks x 6 months) / 600 = 7200 queries

Now, with the new response time—assuming that the same number of queries
(7200) are required to make the decision on a new long distance program—the total
duration of the project would be:

7200 queries x 447 seconds / (3600 x 10) = 89.4 days. @ 20 days per month = 4
months and 9.4 days

By introducing the program 1.5 months earlier, just the interest on the money coming in earlier
would pay multiple times for a business intelligence solution such as the one proposed by Hitachi.
Based on our example, the program will help capture 500,000 new customers per month. Each
customer will spend an average of $75 per month in long distance calls. If the interest rate is 9
percent per annum, then:

(1.5 month) * (500,000 customers) x ($75) x (.09 * (1.5/12)) = $703,125

In contrast, the total Hitachi solution as reported in TPC-D for a 30GB data mart costs
less than $200,000.

The real benefit of a faster time-to-market in our example resides in the fact that the actual reve-
nue of the program will be much higher than originally projected. This is achieved by capturing
more new customers, earlier, with an attractive and innovative long distance program. The com-
pany enjoys increased market share, increased revenue, and increased profits.

Time-to-market will be even more important as we enter the third millennium, and
even faster-changing market conditions. As demonstrated in the example above, the
Hitachi Business Intelligence Solution can help enterprises achieve it.

Il. Performance Analysis of Typical Business Queries

This section describes in detail the relevant queries for most of the industrial seg-
ments, and discusses how the Hitachi Business Intelligence Solution solves business
problems and improves time-to-market. Our analysis of three typical business que-
ries used in the TPC-D benchmark shows that the Hitachi Business Intelligence
Solution delivers excellent query times. Using the Hitachi VisionBase Server and
Freedom Storage in departmental data mart environments can help the enterprise
achieve its time-to-market objectives.

TPC-D Query 1—Pricing Summary Report

The most classic query of all business industries is Query 1, the Pricing Summary
Report query. Most executives, business analysts, and sales managers use this query
every day without knowing how much it is affecting their time, their finances, and,
most of all, their ability to make fast, effective business decisions.

The question stated by Query 1 is: “What is the amount of business that was billed,
shipped, and returned as of a specific date?” The Structured Query Language (SQL)
inquiry would be set up as shown in Figure 5.



The Hitachi Business Intelligence Solution enables enterprises to obtain the best re-
sponse time and throughput from their departmental data marts. The high /O
subsystem performance is essential for enterprises to achieve their time-to-market
objectives. Both the Hitachi VisionBase Server and the Hitachi Freedom Storage
5800 ofter superior reliability—the best in the industry.

We have demonstrated that the industry-leading TPC-D results achieved with the
Hitachi Business Intelligence Solution can lead directly to improved time-to-market.
With the Hitachi Data Systems solution, the DSS user is able to make a more effec-
tive decision sooner. The Hitachi Business Intelligence Solution helps dynamic
enterprises enter the next millennium with a high degree of confidence.

Hitachi Data Systems will continue to enhance Hitachi Freedom Storage. These en-
hancements will be tested and then tied to improvements in the Hitachi VisionBase
Server. The benefits of their combined performance will be evaluated and measured
so that Hitachi Data Systems can continue to provide superior value and faster time-
to-market.
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Appendix A. The Transaction Processing Performance Council

The Transaction Processing Performance Council (TPC) is a non-profit corporation
founded to define transaction processing and database benchmarks and to dissemi-
nate objective, verifiable TPC performance data to the industry. While TPC
benchmarks certainly involve the measurement and evaluation of computer func-
tions and operations, the TPC views a transaction as it is commonly understood in
the business world: a commercial exchange of goods, services, or money. A typical
transaction, as defined by the TPC, would include the updating to a database system
for such things as inventory control (goods), airline reservations (services), or bank-
ing (money).

There are four types of benchmarks. Each addresses a specific computer workload.

1. TPC-B

This benchmark is designed to measure a batch environment, but is not used anymore.

2. TPC-C

This benchmark is designed to measure the Online Transaction Processing (OLTP)
environment. It is structured to measure server performance. The benchmark queries
tend to be CPU-bound. Normally, an OLTP workload uses intensive indexing. OLTP
transactions such as random select, update, insert, and delete will, most of the time,
result in small numbers of pages being moved per transaction. As a result, OLTP will
not produce a large number of disk I/Os, but a high number of concurrent transactions
can consume a substantial amount of CPU power. Therefore, the OLTP environment
associated with high overhead of multiple concurrent transactions usually saturates the
server’s CPU resource before it stresses the I/O subsystem.

3. TPC-D

This benchmark focuses on decision support systems. TPC-D queries measure both
the server and the storage performance of a complete solution. This is the most
popular benchmark and, as a result, any vendor can be ranked based on their TPC-
D results. The DSS workload is one that is highly sequential by nature. However,
indexing techniques can be used to improve query elapsed time.

The DSS environment is somewhat the opposite of the OLTP one in the sense that
DSS uses a high-level sequential prefetch and large indexes combined with various
complex sort and join operations. This usually means the disk IO will be saturated
while CPU resource is highly utilized, especially with a very large database (VLDB).

Since decision support systems are now growing into two distinct categories (Busi-
ness Report and Ad Hoc queries), TPC is considering breaking down the TPC-D
benchmark into two new benchmarks: TPC-H for Ad Hoc queries and TPC-R for
Business Reports.

4. TPC-W

A new web e-commerce benchmark (TPC-W) is expected to be available from
TPC in 1999. This benchmark is designed to represent any business (retail store,
software distribution, airline reservation, electronic stock trades, and so on) that
markets and sells over the Internet. It also represents Intranet environments that use
Web-based transactions for internal operations. It measures the performance of sys-
tems that support users in browsing, ordering, and conducting transaction-oriented
business activities. Security (including user authentication and data encryption) and
dynamic page generation are important elements of TPC-W.
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Appendix B. TPC-D Query Relevance by Industry Segment

Description Retail TelCo | Brokers | Utility | Airlines | Banking
Query 1 ﬁréggrgt Summary X x - % < <
Query 2 Is\/lllllégilllelim Cost X x % <
Query 3 | Shipping Priority X % <
Query 4 | Quict foority X X X X x
Query 5 E?nceal Supplier Vol- < x <
Query 6 Eg;cc?sgiggelkcve- < x % < <
Query 7 | Volume Shipping < < x
Query 8 B}I]a;lirgnal Market x < % x <
Query 9 Prgi%crte Type Profit X x x % < <
Query 10 %g;%rrlgiefgltem x x X
Query 1] ook | x| x x
Query 2] igliodes | x| x 5
Query 13] i, x | x| x| x x| x
Query 14| Promotion Effect X x - < < <
Query 15 Top Supplier x < x X
Query 16 s Supslier | x| x x | x
Quey 7] Sy, | x| x| X
Queys e x| x| x| x
Query 19 R§$g$l?éeéuew X X X X X
Query 20 Borential Par x | x | x| x| x| x
Query 21 SOurp elrise %/xaxi/t}i]lggKept X X X X X
Query 22/ G porcuniy x | x| ox x | x
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Appendix C. TPC-D Performance and Price/Performance Metrics

The Transaction Processing Performance Council presents the TPC-D benchmark
results using multiple metrics. A brief overview of these metrics is presented here.

The first metric is the power metric (QppD), which compares the raw power of the
solutions being measured. It starts by running a series of inserts to the main tables
(line item and orders) and then runs the 22 TPC-D queries in a very specific se-
quence. At the end, it runs a series of deletes, again, on the main tables.

The second metric is the throughput metric (QthD). This metric measures the
throughput capabilities of the solution being measured. It runs multiple series of the
power test, again, in a very specific order.

The third metric is the (QphD) or queries per hour that the total solution can sup-
port. This value is calculated as follows:

J QppD x QthD

The fourth metric is the $/ QphD or $ per query per hour. This value is calculated
by dividing the total solution cost by the QphD metric. The lower this value, the
better the overall price/performance for the total solution will be. The objective
here is to provide a solution that will deliver the maximum performance with the
lowest possible budget.

Appendix D. Glossary
AST — Automatic Summary Table.
DSS — Decision Support System.

ESCON - Enterprise Systems CONnectivity, IBM’s formerly proprietary, serial-
ized, mainframe channel technology.

Fibre Channel — The name given to a very high-speed serial interface standard de-
veloped as an ANSI standard, which can be implemented over optical fiber as well as
copper wires.

LUN - Logical Unit Number. This is the lowest addressable increment of storage
used by SCSI file systems.

Page — A database unit of storage consisting of rows of data.
Prefetch — Operation consisting of reading sequential pages ahead of time.

QppD — The power performance metrics of the TPC-D benchmark that measure
the raw query execution power of the system.

QthD — The throughput performance metrics of the TPC-D benchmark that measure
the ability of the system to process the most queries in the least amount of time.

QphD — A composite query-per-hour rating based on the QppD and QthD metrics.

$/QphD — The price/performance metric of TPCD-D benchmark that measures
the maximum performance at the lowest possible cost.
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RAID - Redundant Array of Independent Disks. A storage system that contains
several physical disks, which operates input/output instructions in parallel or inde-
pendently.

RDBMS - Relational Database Management System.
SF — Scale Factor of the database size of the TPC-D benchmark.
SMP — Symmetrical Multiprocessors.

Table-join — A relational database mechanism that retrieves information (rows)
from multiple tables based on matching columns.

TPC - Transaction Processing Performance Council.

TPC-B - A batch environment benchmark that is developed and owned by the
Transaction Processing Performance Council.

TPC-C — An Online Transaction Processing benchmark consisting of a suite of
business queries, developed and owned by the Transaction Processing Performance
Council.

TPC-D — A decision support benchmark consisting of a suite of business queries
and updates developed and owned by the Transaction Processing Performance
Council.

TPC-W — A World Wide Web benchmark to measure the number of Web hit

pages. It is being developed by the Transaction Processing Performance Council and

will be available in the near future.

UDB - A Universal Database for different platforms (NT, AIX,® OS/390%) devel-
oped and owned by IBM.

SCSI — Small Computer System Interface.
VLDB - Very Large Database.

WWW — World Wide Web.
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