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100GB
     Oracle 8i
       v 8.1.5.1

Windows NT
Server 4.0

Enterprise Edition

MKS Toolkit
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Express5800 HV8600
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Express5800 HV8600
TPC-D REV 1.3.1 EXECUTIVE 

SUMMARY

Using Oracle8i Report Date: Feb 12, 99
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 4- SOS developpers

Euro/QphD@100GB: 142,01
Audited by Francois Raab of Information Paradigm, Inc
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BULL Express5800
HV8600 Model2
Using Oracle8i
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12 Feb. 1999
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Numerical Quantity Summary

Measurement Results:
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TPC-D Timing Intervals (in seconds)

Q1 Q2a Q3 Q4 Q5 Q6 Q7 Q8b Q9 Q10
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TPC TRANSACTION PROCESSING

PERFORMANCE      COUNCIL

Certified Auditor

1373 North Franklin Street • Colorado Springs, CO 80903-2527 • Office : 719/473-7555 • Fax : 719/473-7554

Test Sponsors: Ray Glasstone Jean-François Lemere
Mgr. DSS Performance Manager, AIX Performance.
Oracle Corporation BULL S.A.
100 Oracle Parkway 1, rue de Provence
Redwood Shores, CA 94065 38230 Echirolles, FRANCE

February 12, 1999

I verified the TPC Benchmark™ D performance of the following configuration:

Platform: Bull Express 5800 HV8600 Model2
DataBase Manager: Oracle8i Version 8.1.5.1
Operating System: Windows NT Server Enterprise Edition Version 4.0

The results were:

CPU's
Speed Memory Disks QppD@100GB QthD@100GB

Bull Express 5800 HV8600 Model2

8 x Intel Xeon
(450 MHz)

2 MB L2/cpu
4 GB main

124 x 9.1 GB ext.
3 x 9.1 GB int. 13,554.3 2,143.6

In my opinion, these performance results were produced in compliance with the TPC requirements
for the benchmark. The following verification items were given special attention:

• The TIME table was not used

• The input variables were generated by QGEN

• The database was populated using DBGEN

• The database was maintained by the "Evolve" method

• The throughput metric was computed using the results from the power test

• The ratio between the longest and the shortest query was such that some query times were
adjusted

• A compliant implementation specific layer was used

• The query text was produced using compliant variants and minor modifications



1373 North Franklin Street • Colorado Springs, CO 80903-2527 • Office : 719/473-7555 • Fax : 719/473-7554

• The database records were defined with the proper layout and size

• The database was properly scaled to 100GB and populated accordingly

• The database load time was correctly measured and reported

• The ACID Properties were verified and met

• The reported execution times were correctly measured and reported

• Measurement repeatability was verified

• At least 8 hours of database log was configured

• The system pricing was verified for major components and maintenance

• The major pages from the FDR were verified for accuracy

Additional Audit Notes:

None.

Respectfully Yours,

François Raab
President
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TPC Benchmark D Overview
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General Items

Benchmark Sponsor
A statement identifying the benchmark sponsor(s) and other participating companies must be provided.

�/������� ���������2��
������ ���������

� 
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��.����
�#32(F�9� ��,��-%

Parameter Settings
Settings must be provided for all customer-tunable parameters and options which have been changed from the
defaults found in actual products, including but not limited to:

2��� ������7��!�?�3� !$��

2�3� !"!&��'����>������ !$��$� !$��

2�����>���$����!�?� $$�'���?��?���$�C!?��� !$������"� ���

2�+��$A��>'�$""! �$� !$��

2�1$��!� ���>'�$�)!�?�$� !$��

2�3���� !�?��>� �"���*��$�C!?��� !$������"� ���

2�1$�C!?��� !$������"� ������*�$� !$���C$����>�$ /����$C 6�����$"�$��� �!��$��$�� �*�!� $
��� /����!�!�?�� ��� ���

2�1$"�!����$� !"!&� !$��$� !$��

This requirement can be satisfied by providing a full list of all parameters and options.

�

� ��	����� ��� 
������� ��!
"#�� �����������
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�9� ��,��-%

Configuration Diagram
Provide diagrams of both the measured and priced configurations, accompanied by a description of the
differences. This includes, but is not limited to:

2�B�"������*� >���$C���$����$��

2�9!&��$C����$�� �*�"�"$�>0���*���>�����!C!��"���!�?'��� ! !$�!�?�$��"�"$�>���!F��� $� /�� �� 
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Clause 1 Logical Database Design

Database Definition Statements
Listings must be provided for all table definition statements and all other statements used to set up the test and
qualification databases.
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� .��� ����#32(F
����9�
�%

Physical Organization
The physical organization of tables and indices, within the test and qualification databases, must be disclosed.
If the column ordering of any table is different from that specified in Clause 1.4, it must be noted.

"�����������/
���� +������������/
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� ��	���.���./������������
%

Horizontal Partitioning
Horizontal partitioning of tables and rows in the test and qualification databases (see Clause 1.5.4) must be
disclosed.
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Replication
While there are some restrictions placed upon physical replication of objects in the test and qualification
databases (see Clause 1.5.6), any such replication must be disclosed.

"����
������� �!�
�/
��%

Clause 2 Queries and Update Functions
Query Language

The query language used to implement the queries must be identified.

�5��!�
�����;/��0��� +/�+��/
�������,
��,� ������;/����
%

Verifying Method for Random Number Generation
The method of verification for the random number generation must be described unless the supplied DBGEN
and QGEN were used.

F�E�"� )��
�� � '%B%'� � �� 5E�"� )��
�� � '%B%'� !���� /
��� ��� )���.0� �� ��,�  /,9��
� .��� ���
� #32(F
9� ��,��-%

Generating Values for Substitution Parameters
The method used to generate values for substitution parameters must be disclosed. If QGEN is not used for this
purpose, then the source code of any non-commercial tool used must be disclosed. If QGEN is used, the version
number, release number, modification number, and patch level of QGEN must be disclosed.
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Query Text and Output Data from Qualification Database
The executable query text used for query validation must be disclosed along with the corresponding output data
generated during the execution of the query text against the qualification database. (If minor modifications (see
Clause 2.2.3) have been applied to any functional query definitions or approved variants in order to obtain
executable query test, these modifications must be disclosed and justified. The justification for a particular
minor query modification can apply collectively to all queries for which it has been used.) The output data for
the power and throughput tests must be made available electronically upon request.
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Query Substitution Parameters and Seeds Used
The query substitution parameters used for all performance tests must be disclosed in tabular format, along
with the seeds used to generate these parameters.
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Query Isolation Level
The isolation level used to run the queries must be disclosed. If the isolation level does not map closely to the
levels defined in Clause 3.4, additional descriptive detail must be provided.
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Source Code of Update Functions
The details of how the update functions were implemented must be disclosed (including source code of any non-
commercial program used).
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Database Maintenance Option
The details of the database maintenance option selected (.i.e., reset or evolve) must be disclosed (including
source code of any non-commercial program used).
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Clause 3 Database System Properties
Atomicity

The system under test must guarantee that transactions are atomic; the system will either perform all individual
operations on the data, or will assure that no partially completed operations leave any effects on the data.

Completed Transaction

Perform the ACID Transaction for a randomly selected set of input data and verify that the appropriate rows
have been changed in the ORDER, LINEITEM, and HISTORY tables

�4�7/�� $ �����!���C�$"� /��3+��+� �������*� /���� ��*�*���!���C�$"� /��.-B�-7�%� �����6���
����� �!�A�*�C$�������*$"�>������ �*�$�*���)�>4

�4�7/��,1-��7������ !$��6������C$�"�*���!�?� /��$�*���)�>�C�$"�� ����4

�4�7/��,1-��7������ !$���$""!  �*4

	4�7/�� $ �����!���C�$"� /��3+��+� �������*� /���� ��*�*���!���C�$"� /��.-B�-7�%� �����6���
����� �!�A�*� C$��  /�� ��"�� $�*��� )�>4� - � 6��� A��!C!�*�  /� �  /�� ����$��!� �� �$6�� /�*� ����
����/��?�*4

Aborted Transaction

Perform the ACID Transaction for a randomly selected set of input data, substituting a ROLLBACK of the
transaction for the COMMIT of the transaction. Verify that the appropriate rows have not been changed in the
ORDER, LINEITEM, and HISTORY tables.

�4�7/�� $ �����!���C�$"� /��3+��+� �������*� /���� ��*�*���!���C�$"� /��.-B�-7�%� �����6���
����� �!�A�*�C$�������*$"�>������ �*�$�*���)�>4

�4�7/��,1-��7������ !$��6������C$�"�*���!�?�  /��$�*��� )�>� C�$"�� ����4�7/��  ������ !$��6��
���� $���*���!$�� $� /���$""! 4

�4�7/��,1-��7������ !$��6���+3..���(,184

	4�7/�� $ �����!���C�$"� /��3+��+� �������*� /���� ��*�*���!���C�$"� /��.-B�-7�%� �����6���
����� �!�A�*� C$��  /�� ��"�� $�*��� )�>4� - � 6��� A��!C!�*�  /� �  /�� ����$��!� �� �$6�� /�*� �$ � ����
����/��?�*4
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Consistency
Consistency is the property of the application that requires any execution of transactions to take the database
from one consistent state to another.

Consistency Test

Verify that ORDER and LINEITEM tables are initially consistent, submit the prescribed number of ACID
Transactions with randomly selected input parameters, and re-verify the consistency of the ORDER and
LINEITEM tables.

�4� 7/�� �$��!� ���>� $C�  /�� 3+��+� ��*� .-B�-7�%�  ������ 6��� A��!C!�*� ����*� $�� �� ��"���� $C
���3G3+��+8�HI�4

�4�����,1-��7������ !$���6�������"!  �*�C�$"����/�$C�������� !$��� ���"�4

�4�7/���$��!� ���>�$C� /��3+��+���*�.-B�-7�%� ������6�����A��!C!�*4

Isolation
Operations of concurrent transactions must yield results which are indistinguishable from the results which
would be obtained by forcing each transaction to be serially executed to completion in some order.

Read-Write Conflict with Commit

Demonstrate isolation for the read-write conflict of a read-write transaction and a read-only transaction when
the read-write transaction is committed.

�4�,��,1-��7������ !$��6��� � �� �*� C$�� �� ���*$"�>� ����� �*�3G8�H0� .G8�H0� ��*� ��.7,4� 7/�
��,1-��7������ !$��6���������*�*���!$�� $�13%%-74

�4� 7/�� ,1-�� ����>� 6��� � �� �*� C$��  /�� ��"�� 3G8�H� ���*� !�� � ��� �4� 7/�� ,1-�� ����>
���$"��� �*���*�*!*��$ ����� /�����$""!  �*��/��?���"�*���>� /��,1-��7������ !$�4

�4�7/��,1-��7������ !$��6���13%%-77��4

Read-Write Conflict with Rollback

Demonstrate isolation for the read-write conflict of a read-write transaction and a read-only transaction when
the read-write transaction is rolled back.

�4�,��,1-��7������ !$��6��� � �� �*� C$�� �� ���*$"�>� ����� �*�3G8�H0� .G8�H0� ��*� ��.7,4� 7/�
��,1-��7������ !$��6���������*�*���!$�� $�+3..(,184

�4� 7/�� ,1-�� ����>� 6��� � �� �*� C$��  /�� ��"�� 3G8�H� ���*� !�� � ��� �4� 7/�� ,1-�� ����>
���$"��� �*���*�*!*��$ ����� /�����$""!  �*��/��?���"�*���>� /��,1-��7������ !$�4

�4�7/��,1-��7������ !$��6���+3..���(,184

Write-Write Conflict with Commit

Demonstrate isolation for the write-write conflict of two update transactions when the first transaction is
committed.

�4� ,�� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� C$�� �� ���*$"�>� ����� �*� 3G8�H0� .G8�H0� ��*� ��.7,4
��7/��,1-��7������ !$��6���������*�*���!$�� $�13%%-74

�4� ,�$ /��� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� ��!�?�  /�� ��"�� 3G8�H� ��*� .G8�H� ��*� �
�����*$"�>������ �*���.7,4

�4�7��6�! �*4
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	4�7��6������$6�*� $�13%%-7���*�7���$"��� �*4


4�- �6���A��!C!�*� /� �7�4.G�#7�B����+-1��J�7�4.G�#7�B����+-1�
��@;��.7,�K;7�4.G�#7�B����+-1�'7�4.G��,B7-7H<<

Write-Write Conflict with Rollback

Demonstrate isolation for the write-write conflict of two update transactions when the first transaction is rolled
back.

�4� ,�� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� C$�� �� ���*$"�>� ����� �*� 3G8�H0� .G8�H0� ��*� ��.7,4
��7/��,1-��7������ !$��6���������*�*���!$�� $�+3..(,184

�4� ,�$ /��� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� ��!�?�  /�� ��"�� 3G8�H� ��*� .G8�H� ��*� �
�����*$"�>������ �*���.7,4

�4�7��6�! �*4
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4�- �6���A��!C!�*� /� �7�4.G�#7�B����+-1��J�7�4.G�#7�B����+-1�4

Concurrent Progress of Read and Write Transactions

Demonstrate the ability of read and write transactions affecting different database tables to make progress
concurrently.

�4� ,�� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� C$�� �� ���*$"�>� ����� �*� 3G8�H0� .G8�H0� ��*� ��.7,4
��7/��,1-��7������ !$��6���������*�*���!$�� $�13%%-74

�4� ,�$ /��� ,1-�� 7������ !$�0� 7�0� 6��� � �� �*� 6/!�/� *!*�  /�� C$��$6!�?L� �$�� ���*$"� A������ $C
���9G�,+78�H� ��*� �9G9���8�H0� ���� �$��"��� $C�  /�� �,+79����  ����� C$�� 6/!�/
���9G�,+78�H���*��9G9���8�H������F���0������� ����*4

�4�7���$"��� �*4

	4�7��6������$6�*� $�13%%-74


4� - � 6��� A��!C!�*�  /� � ����$��!� �� �$6�� !�� 3+��+0� .-B�-7�%� ��*� �-973+H�  ������ 6���
���/��?�*4

Read-Only Query Conflict with Update Transaction

Demonstrate that the continuous submission of arbitrary (read-only) queries against one or more tables of the
database does not indefinitely delay update transactions affecting those tables from making progress.

�4� ,� 7������ !$�0� 7�0� 6��� � �� �*� 6/!�/� ����� �*� ����� ;C�$"� 1������ �4��<� �?�!�� �  /�
��F���!C!�� !$��*� �����0�6! /��G����*�J�I(���*M��I���*��G�$� �!����J�I%���(3#I4

�4�,��,1-��7������ !$�0�7�0�6���� �� �*�C$�������*$"�>������ �*�3G8�H0�.G8�H���*���.7,4

�4� ,� 7������ !$�0� 7�0� 6��� � �� �*� 6/!�/� ����� �*� ����� ;C�$"� 1������ �4��<� �?�!�� �  /�
��F���!C!�� !$��*� �����0�6! /��G����*�J�I(���*M��I���*��G�$� �!����J�I%���(3#I4
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�4�7���$"�� �*������F��� �>4
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Durability
The tested system must guarantee durability: the ability to preserve the effects of committed transactions and
insure database consistency after recovery from any one of the failures listed in Clause 3.5.2.

Failure of a Durable Medium

Guarantee the database and committed updates are preserved across a permanent irrecoverable failure of any
single durable medium containing TPC-D database tables or recovery log tables.
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System Crash

Guarantee the database and committed updates are preserved across an instantaneous interruption (system
crash/system hang) in processing which requires the system to reboot to recover.
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Memory Failure

Guarantee the database and committed updates are preserved across failure of all or part of memory (loss of
contents).
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Clause 4 Scaling and Database Population

Ending Cardinality of Tables
The cardinality (e.g., the number of rows) of each table of the test database, as it existed at the completion of
the database load (see clause 4.2.5) must be disclosed.

Table Rows
3�*�� �
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��� ���� 
�0���0���
B� !$� �
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Distribution of Tables and Logs Across Media
The distribution of tables and logs across all media must be explicitly described.
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Database partition/replication mapping
The mapping of database partitions/replications must be explicitly described.
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RAID feature
Implementations may use some form of RAID to ensure high availability. If used for data, auxiliary storage
(e.g.indexes) or temporary space, the level of RAID must be disclosed for each device.

Table/Index RAID type
 ����� +,-��

!�*���� +,-��
"� ��!��!&�*�A!�6� +,-��
 �"�� ��������� +,-��

�$? +,-��
��� "�� ��������� +,-��

Modifications to the DBGEN
Any modifications to the DBGEN (see clause 4.2.1) source code must be disclosed. In the event that a program
other than DBGEN was used to populate the database, it must be disclosed in its entirety.
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Database Content of Initial Ten Rows
The content of the first 10 rows of each table in the test database must be disclosed.
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Database Load Time
The database load time for the test database (see clause 4.3) must be disclosed.
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���������,��!�
�B$���/�
�'��,� /��
%

Data Storage Ratio
The data storage ratio must be disclosed. It is computed as the ratio between the total amount of priced disk
space, and the chosen test database size as defined in Clause 4.1.3.

#��������
����+���������
���,
/����.��,�����.����!� +�� .��,���� ?

Disk type # of Disks Space per Disk Sub-Total Disk Space
�� �������4�=( ��	 �4�=( ���
4	=(K
-� �������4�=( � �4�=( ��4�=(

Total Space 1155.7GB*
Data Storage Ratio 11.6

Database Load Mechanism Details and Illustration
The details of the database load mechanism must be described and illustrated with a block diagram.

#�������9�
��!�
��������/
� +������+� ������ �
������� �.����.���
������ �������
����� ��
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%
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6� ��0D��� ��	�
��.��,����/�� +�� ��	�������� 

Clause 5 Performance Metrics and Execution Rules

Steps in the Power Test
The details of the steps followed to implement the power test (.e.g., system boot, database restart, etc.) must be
disclosed.

#���.����!� +�
��

�!����/
�������,
��,� ������
�!�����
�?

�4�9>� �"�($$ 

�4��� ������+�� �� 

�4�������*� ��7������ !$�

	4�9 ���"��������� !$�


4�������*� ��7������ !$�

Timing Intervals for Each Query and Update Functions
The timing intervals for each query of the measured set and for both update functions must be reported for the
power test.

#��� 
�!��� ��
�� ��,� +� � ���)��
� ���� �� ��� ��� � � ���� "/,������� 5/� ���0� �/,,��0� � � ���� 3��.���� �.� ���

���/,� �%

Number of Streams for the Throughput Test
The number of execution streams used for the throughput test must be disclosed.

#�������/+�
/����
��/
���� �0�� ���	��/��� �
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Start and End Date/Times for Each Query Stream
The start time and finish time for each query execution stream must be reported for the throughput test.

#��� ����/+�
/�� ��
�� 
����� ��,�� � �� .� �
�� ��,�� .��� ����� 
����,� ���� �� ��� ��� � � ���� "/,������� 5/� ���0
�/,,��0�� �����3��.�����.����
����/,� �%

Total Elapsed Time of the Measurement Interval
The total elapsed time of the measurement interval.

#������������

�����,���.���������/+�
/����
��!�
��1����
��� �
%

Update Function Start Date/Time and Finish Date/Time
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Start and finish time for each update function in the update stream must be reported for the throughput test.

#���
������ ��.� �
����,��.��������/
�����./ ���� �� �����/
�����
����,������� ��� ���� �����"/,�������5/� ���0
�/,,��0�� �����3��.�����.����
����/,� �%

Timing Intervals for Each Query and Each Update Function for Each Stream
The timing intervals for each query and each update function for each stream must be reported for the
throughput test.

#��� ��,� +� � ���)��
� .��� ����� ;/��0� � �� ����� /
����� ./ ���� � .��� ���� ����/+�
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�� ���� �� ��� ��� � � ���
"/,�������5/� ���0��/,,��0�� �����3��.�����.����
����/,� �%

Performance Metrics
Verify that the metrics are computed as required.

#���
��.��,� ���,�����
1�� ������ /,9��
�� �!��������0�����9�
��1������� ��� ���� �����"/,�������5/� ���0
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Reproducibility Method
Verify that the reported metrics are repeatable.

3��.��,� �����
/��
�.��,������!���	��/��� 
��.�����#32(F�9� ��,��-?

Run ID QppD@100GB QthD@100GB QphD@100GB
+���� ��0

	4� �0�	�4� 
0���4�
+���� ��0���4� �0���4� 
0��
4


Clause 6 SUT and Driver Implementation

Driver
A detailed description of how the driver performs its functions must be supplied, including any related source
code or scripts. This description should allow an independent reconstruction of the driver.
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�� �
�
��.��,���90���
�����
���
����������/���%-
�%�5E�"��
�.��
���������!������
����,�����.��� ��
+� ������ ���� 5�#� .��� ���� 3�!��� #�
�%� �&'� �
� ��� � 
������� 90� �	��/�� +� ���� �/���L/.'%-
�� 
���
�%� 5/��0

/9,�

�� �.����!
1�!��������;�	��
�%��7���
��+��,%�#����	��/��� ��.������&��
���
���/���L/.�%-
����/ �
��/�
���� 3�!��� #�
�� �	��/��� %� ����� !���(����-� � �� ��+�(��
��/��� � ��,�
� ���� ���������� .��� ���� ,��
/��,� �
� ���)��
%

Implementation-Specific Layer (ISL)
If any implementation-specific layer is used, then a detailed description of how it performs its functions must be
supplied, including any related source code or scripts. This description should allow an independent
reconstruction of the implementation-specific layer.
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Clause 7 Pricing

Hardware and Software Used
A detailed list of hardware and software used in the priced system must be reported Each item must have
vendor part number, description, and release/revision level, and either general availability status or committed
delivery date. If package-pricing is used, contents of the package must be disclosed. Pricing source(s) and
effective date(s) of price(s) must also be reported.

4�.�����������	��/��)���/,,��0%

Total Five Year Price
The total 5-year price of the entire configuration must be reported, including hardware, software, and
maintenance charges. Separate component pricing is recommended. The basis of all discounts used must be
disclosed.
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Availability Date
The committed delivery date for general availability of products used in the price calculations must be
reported. When the priced system includes products with different availability dates, the reported availability
date for the priced system must be the date at which all components are committed to be available.

��������!������,
� � �
�/
����� ����
�9� ��,��-�!����9���)����9����
����B�1�'***%
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Auditor’s Information and Attestation Letter

The auditor’s agency name, address, phone number, and Attestation letter with a brief audit summary report
indicating compliance must be included in the full disclosure report. A statement should be included specifying
who to contact in order to obtain further information regarding the audit process.
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