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Abstract

This report documents the methodology and results of the TPC Benchmark D test conducted on
the AV6600 using Oracle 8.0.3, in conformance with the requirements of the TPC-D Benchmark
Specification. The operating system used for the benchmark was Windows NT 4.0 Enterprise
Edition with Service Pack 3.  The application was written in C and compiled using Microsoft Visual
C++ for NT.

The TPC-D Benchmark was developed by the Transaction Processing Performance Council
(TPC). The TPC was founded to define transaction processing benchmarks and to disseminate
objective, verifiable performance data to the industry.

The benchmark configuration, environment and methodology used to produce and validate the
test results, and the pricing model used to calculate the price/performance were audited by
Francois Raab, Information Paradigm, Inc., to verify compliance with the relevant TPC
specifications. The auditor’s letter of attestation is attached as Appendix G.
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Data General AViiON AV6600 TPC-D REV 1.2.3

Corporation with Oracle 8.03 Report Date: 6-Aug-97

TOTAL SYSTEM COST TPC-D POWER TPC-D THROUGHPUT PRICE/PERFORMANCE

627,123 528.6 213.9 1,865
 QppD @ 100GB QthD @ 100GB $ per QphD @ 100GB

DATABASE SIZE
DATABASE 
MANAGER

OPERATING 
SYSTEM

OTHER SOFTWARE AVAILABILITY DATE

Oracle Microsoft MKS Toolkit
100GB Version Windows NT 4.0 NT Resource Kit 30-Nov-97

8.0.3 SP3 Visual C++ * see notes section

DATABASE LOAD TIME = 35:01:00 DISK SIZE/DATABASE SIZE = 3.59 RAID: N

SYSTEM COMPONENTS DESCRIPTION

NUMBER OF NODES Data General AViiON AV6600

PROCESSORS 6 x 200MHz PentiumPro,  512K Cache

MEMORY 2 GB

DISK DRIVES 83 x 4.3 GB and 1 x 2.1 GB

TOTAL GB OF STORAGE 359 GB
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Data General AViiON AV6600 TPC-D REV 1.2.3

Corporation with Oracle 8.03 Report Date: 6-Aug-97

Description Part Number Unit Price Qty
Extended 

Price
5 yr. Maint. 

Price

Server Hardware
AV6600,3 CPU, 256MB, LAN, SCSI, CD 70706-AE 30,547 1 30,547 9,196
ADD-ON 512MB MEM (4X128MB DIMM) 7105 15,360 3 46,080 4,860
REPL 256MB WITH 512MB (4X128MB DIMM) R7374 10,816 1 10,816 1,426
ADD-ON TRI-CPU BOARD (200MHZ/512K) 7100 12,997 1 12,997 1,497
D1600I 14’’ TERMINAL, WHITE, ERGONOMIC 6945W 293 1 293 357
D1200I/D1600I 101-KEYBOARD, PWR CORD G6001A-A 56 1 56 107
60’’ DEEPRACK CABINET 14001-G7 1,772 1 1,772 0
2 channel SCSI controller 3944-AUWD 715 4 2,860 2,048

Subtotal: 105,421 19,491
Server Software
ORACLE8 FOR NT ORACLE NT 60,192 1 60,192 105,840
WIN NT EE PRE-INSTALL LMD Q139AG21CD 3,999 1 3,999 10,560
Windows NT Resource Kit NT RESRC KIT 499 1 499 0
MKS Toolkit for NT MKS NT 499 1 499 0
Microsoft Visual C++ v. 4.0 VISUAL C++ 4.0 499 1 499 2,852

Subtotal: 65,688 119,252
Storage Devices
4GB 1’’ HOT SWAP DISK FOR AV3600R/6600 61024-SJC 1,102 1 1,102 571
2GB 1’’ HOT SWAP DISK FOR AV3600R/6600 61024-SJC 777 1 777 571
HIGH PERFORMANCE ARRAY PACKAGE 79301R-E 28,574 4 114,296 26,876
NT ATTACHMENT KIT FOR CLARiiON 7945 488 1 488 0
REPLACE 8MB CACHE WITH 64MB R7341 4,004 4 16,016 8,447
4GB 7200 RPM Disk 79012HC 1,313 82 107,666 40,461

Subtotal: 240,345 76,926

Total: 411,454 215,669

Five Year Cost of Ownership: 627,123

Audited By:  Francois Raab of Information Paradigm, Inc.

Prices used in TPC benchmarks reflect the actual prices a customer
would pay for a one-time purchase of the stated components.  Individually
negotiated discounts are not permitted.  Special prices based on 
assumptions about past or future purchases not permitted.  All 
discounts reflect standard pricing policies for the listed components.  
For complete details, see the pricing sections of the TPC benchmark 
specifications.
If you find that the stated prices are not available according to these 
terms, please inform the TPC at pricing@tpc.org.  Thank you.
AVAILABILITY NOTE: All components are available immediately, except NT 4.0 Enterprise Edition, available 30-Nov-97.
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Data General AViiON AV6600 TPC-D REV 1.2.3

Corporation with Oracle 8.03 Report Date: 6-Aug-97

Numerical Quantities

Measurement Results:

Database Scaling (SF/Size) = 100

Total Data Storage / Database Size = 3.59

Database Load Time = 35 hours 1 minutes 0 seconds

Query Streams for Throughput Test = 0

TPC-D Power Metric (QppD@100GB) = 528.6

TPC-D Throughput Metric (QthD@100GB) = 213.9

Total System Price Over 5 Years = $627,123

TPC-D Price Performance Metric ($/QphD@100GB) = $1,865

Measurement Intervals

Measurement interval in Throughput Test (TS) = 28609 seconds

Duration of Stream Execution:

Stream ID Seed Start Date Start Time End  Date End Time Total Time

UF1 7/31/97 11:07:21 7/31/97 11:22:34 0:15:13

Stream 00 857038079 7/31/97 11:07:21 7/31/97 19:04:15 7:56:54

UF2 7/31/97 18:43:37 7/31/97 19:04:15 0:20:38

Timing Intervals (in Seconds)

Query Q1 Q2a Q3 Q4b Q5 Q6 Q7 Q8b Q9

Stream 00 4977.8 612.5 1210.1 1769.5 2950.5 198.6 1269.9 2185.9 4506.5

Query Q10 Q11a Q12b Q13 Q14c Q15b Q16 Q17 UF1 UF2

Stream 00 1398.5 186.4 4086.0 7.0 162.0 293.7 585.6 60.5 908.1 1237.5
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General Items

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

Data General Corporation is the sponsor of this TPC Benchmark™ D.

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:

• Database Tuning Options
• Optimizer/Query execution options
• Query processing tool/language configuration parameters
• Recovery/commit options
• Consistency/locking options
• Operating system and configuration parameter
• Configuration parameters and options for any other software in the pricing structure
• Compiler optimization options

This requirement can be satisfied by providing a full list of all parameters and options, as long as
all those which have been modified from their default values have been clearly identified and
these parameters and options are only set once.

Details of system and database configurations and parameters are provided in Appendix A.

Configuration Items
Diagrams of both measured and priced configurations must be provided, accompanied by a
description of the differences. This includes, but is not limited to:

• Number and type of processors
• Size of allocated memory, and any specific mapping/partitioning of memory in the test.
• Number and type of disk units (and controllers, if applicable).
• Number of channels or bus connections to disk units, including their protocol type.
• Number of LAN (e.g. Ethernet) Connections, including routers, workstations, terminals, etc.,

that were physically used in the test or are incorporated into the pricing structure.
• Type and the run-time execution location of software components (e.g., DBMS, query

processing tools/languages, middle-ware components, software drivers, etc.).

The server System Under Test (SUT), a Data General AViiON AV6600, depicted in the next
diagram, consists of:
• (6) 200MHz PentiumPro® Processors, each with 512KB of L2 cache.
• 2GB of main memory.
• 4 SCSI dual controllers (plus an internal SCSI adapter).
• 1 Ethernet controller.
• 2 internal disk drives.
• 4 CLARiiON Disk Arrays, each with two storage processors; 3 arrays with 20 disk drives and

one with 22 disk drives.
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The system’s disk I/O configuration consists of 9 SCSI buses. The internal SCSI adapter controls
the 2 internal disks.  Each of the other 8 SCSI channels (2 on each of 4 adapters) are connected
to 1 Storage Processor controlling a 10 disk RAID 0 stripe; except for 1 channel, which in addition
controls a pair of mirrored RAID 1 disks.

Measured and Priced Configuration

* The only difference betwwen the measured and priced systems is that the measured system did
not have a modem installed.

AV6600
4-CPU

200Mhz
512KB cache

SCSI 1
channel 1
channel 2

CLARiiON Array 1
2 storage processors,

2 x 10 x 4.3GB disks in
RAID 0 stripes

CLARiiON Array 2
2 storage processors,

2 x 10 x 4.3GB disks in
RAID 0 stripes,

2 disks bound as RAID 1
mirrored pair

CLARiiON Array 3

2 storage processors,
2 x 10 x 4.3GB disks in

RAID 0 stripes

CLARiiON Array 4

2 storage processors,
2 x 10 x 4.3GB disks in

RAID 0 stripes

SCSI 2
channel 1
channel 2

SCSI 3
channel 1
channel 2

SCSI 4
channel 1
channel 2

TSB
Diagnostic

Board

Modem*

2GB memory

2internal disks

LAN
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Clause 1: Logical Database Design

Table Definitions
Listings must be provided for all table definition statements and all other statements used to set up
the test and qualification databases.

Appendix B contains the scripts that create and analyze the tables and indexes for the TPC-D
database.

Physical Organization of Database
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.

No record clustering or index clustering was used for this benchmark.

Horizontal Partitioning
Horizontal partitioning of tables and rows in the test and qualification databases (see Clause
1.5.4) must be disclosed.

The database layout is described in the tables in Clause 4.

Replication
Any replication of physical objects must be disclosed and must conform to the requirements of
Clause 1.5.6.

Replication was not used for this benchmark.
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Clause 2: Queries and Update Functions

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

SQL was the query language used to implement all queries.

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

The 1.2.0 version of DBGEN and version 1.2.0 of QGEN were used to generate the random
numbers for this TPC-D benchmark.

Substitution Parameters Generation
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.

The 1.2.0 version of QGEN was used to generate the substitution parameters.

Query Text and Output Data from 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 text, 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.

Appendix C contains the query text and query output. The minor query modifications used in this
implementation include the following:

• Wherever there is a date given in the WHERE clause of a select the TO_DATE function is
used to convert the character input to the proper date format.

• Wherever there is a date returned by the query the TO_CHAR function is used to convert the
date format to the proper output format.

• The Order table defined in the specification has been named the orders table due to conflict
with a reserved word.

• Whenever there is a time modification (i.e. add 3 months to a date) the ADD_MONTHS
function is used to calculate and adjust the time delta and keep it in the date/time format.

• CREATE TABLE statements have specific storage parameters in them. Namely, what
tablespace to create them on, the sizes of the extents, and how full the extents should be
before allocating a new one.  The degree of parallelism was not specified for any temporary
tables created.
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Query Substitution Parameters and Seeds Used
All the query substitution parameters used during the performance test must be disclosed in
tabular format, along with the seeds used to generate these parameters.

Appendix D contains the seed and query substitution parameters.

Update Function Source Code
The details of how the update functions were implemented must be disclosed (including source
code of any non-commercial program used).

The update function is part of the implementation-specific driver code included in Appendix E.

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).

This implementation of the TPC-D benchmark uses the reset option.
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Clause 3: Database System Properties

Atomicity
The results of the ACID tests must be disclosed along with a description of how the ACID
requirements were met. This includes disclosing the code written to implement the ACID
Transaction and Query.

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.

1. The total prices from the ORDER table and the extended price from the LINEITEM table were
retrieved for a randomly selected order key.

2. The ACID Transaction was performed using the order key from step 1.
3. The ACID Transaction was committed.
4. The total price from the ORDER table and the extended price from the LINEITEM table were

retrieved for the same order key. It was verified that the appropriate rows had been changed.

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.

1. The total price from the ORDER table and the extended price from the LINEITEM table were
retrieved for a randomly selected order key.

2. The ACID Transaction was performed using the order key from step 1. The transaction was
stopped prior to the commit.

3. The ACID Transaction was rolled back.
4. The total price from the ORDER table and the extended price from the LINEITEM table were

retrieved for the same order key, and were verified to have not been changed.

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.

1. The consistency of the ORDER and LINEITEM tables was verified based on a sample of
O_ORDERKEYs.

2. 100 ACID transactions were submitted from each of 2 execution streams.
3. The consistency of the ORDER and LINEITEM tables was verified a second time with the

same O_ORDERKEYs.

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.
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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.

1. An ACID transaction was started for a randomly selected O_KEY, L_KEY, and DELTA. The
ACID transaction as suspended prior to commit.

2. An ACID query was started for the same O_KEY used in step 1. The ACID query completed
and did not see the uncommitted changes made by the ACID transaction.

3. The ACID transaction was committed.

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.

1. An ACID transaction was started for a randomly selected O_KEY, L_KEY, and DELTA. The
ACID transaction was suspended prior to rollback.

2. An ACID query was started for the same O_KEY used in step 1. The ACID query completed
and did not see the uncommitted changes made by the ACID transaction.

3. The ACID transaction was rolled back.

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

1. An ACID transaction, T1, was started for a randomly selected O_KEY, L_KEY, and DELTA.
The ACID transaction was suspended prior to commit.

2. A second ACID transaction, T2, was started using the same O_KEY and L_KEY and a
different randomly selected DELTA.

3. T2 waited.
4. T1 was allowed to commit and then T2 completed.
5. It was verified that T2.L_EXTENDPRICE was calculated correctly.

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

1. An ACID transaction, T1, was started for a randomly selected O_KEY, L_KEY, and DELTA.
The ACID transaction was suspended prior to rollback.

2. A second ACID transaction, T2, was started using the same O_KEY and L_KEY and a
different randomly selected DELTA.

3. T2 waited.
4. T1 was allowed to rollback and then T2 completed.
5. It was verified that T2.L_EXTENDPRICE was calculated correctly.

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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The database logs were stored on a hardware mirrored pair (2 disks running RAID 1).

The tables for the database were stored on RAID-0 stripes.

1. The datafiles were backed up to an alternate disk media.
2. Two streams of ACID transactions were started.
3. While the test was running one side of the mirrored set of logs was disabled.
4. After it was determined that the test would still run with the loss of a log disk, a data disk was

disabled.
5. The two streams of ACID transactions failed and recorded their numbers of committed

transactions in success files.
6. The database was brought down.
7. The datafiles were restored to their state prior to the ACID transaction streams.
8. The database ran through its recovery mode.
9. The counts in the success files and the HISTORY table count were compared. The counts

matched.

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.

1. Two streams of ACID transactions were started.
2. While the streams of ACID transactions were running the system was powered off.
3. When power was restored the system rebooted and the database was restarted.
4. The database went through a recovery period.
5. The success file and the HISTORY table counts were compared, and they matched.

Memory Failure
Guarantee the database and committed updates are preserved across failure of all or part of
memory (loss of contents).

The system crash test and the memory failure test were combined. See the previous section.
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Clause 4: Scaling and Database Population

Initial 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.

Initial number of rows

Table Occurrences

Orders 150,000,000

Lineitem 600,037,902

Customer 15,000,000

Part 20,000,000

Supplier 1,000,000

Partsupp 80,000,000

Nation 25

Region 5

Distribution of Tables and Logs Across Media
The distribution of tables and logs across all media must be explicitly described.

The database tables were distributed across 4 CLARiiON disk arrays. Each array contained two
storage processors. The arrays were configured as follows:

• Database files were stored on 8 RAID 0 stripes, each consisting of (10) 4.3GB disks.
• Log information was stored on a mirrored pair, using (2) 4.3GB disks.
• Flat files were stored on (25) 4.3GB disks and (10) 2.1GB disks, which were physically

removed before measurement.
• Database binaries were stored on one 4.3GB disk.
• The operating system was stored on one 2.1GB internal disk internal.

In the following tables, each row in the Controller column refers to one of two storage processors
in each of the 4 CLARiiON disk arrays.

Distribution of Storage

Controller Disk Drive Storage Content

1 1-10 1 RAID 0 stripe for the database datafiles

2 11-20 1 RAID 0 stripe for the database datafiles

3 1-10 1 RAID 0 stripe for the database datafiles

4 11-20 1 RAID 0 stripe for the database datafiles

4 21,22 Mirrored pair containing one log

5 1-10 1 RAID 0 stripe for the database datafiles
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6 11-20 1 RAID 0 stripe for the database datafiles

7 1-10 1 RAID 0 stripe for the database datafiles

8 11-20 1 RAID 0 stripe for the database datafiles

Partitioning and Replication
The mapping of database partitions/replications must be explicitly described. 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 used must be disclosed for each device.

No replication was used for this implementation.

Distribution of Partitioned Tables

Controller Configuration Usage Fraction

1 RAID 0 lineitem, orders, parts,
partsupp, supplier, nation,
and region

1/8th of each of these
tables except nation and
region 100%

2 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

3 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

4 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

4 Mirrored pair Log 100%

5 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

6 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

7 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

8 RAID 0 lineitem, orders, parts,
partsupp, supplier

1/8th of each of these
tables

DBGEN Version and Modifications
The version number, release number, modification number, and patch level of DBGEN must be
disclosed. 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.

The supplied DBGEN Version 1.2.0 was used for database population.

Database Content of the First Ten Rows
The content of the first ten rows of each table in the test database must be disclosed.

Appendix F contains the first ten rows of each table in the test database.
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Database Load time
The database load time for the test database (see clause 4.3) must be disclosed.

Database load time was 35 hours 1 minute 0 seconds.

Data Storage Ratio
The data storage ratio must be disclosed. It is computed by dividing the total data storage of the
priced configuration (expressed in GB) by the size chosen for the test database as defined in
4.1.3.1. The ratio must be reported to the nearest 1/100, rounded up.

Data Storage Ratio

Disk Type Number of
Disks

Space per Disk Subtotal Disk
Space

4.3GB 83 4.3GB 356.9GB

2.1GB 1 2.1GB 2.1GB

Total disk storage: 359.0GB

Data storage ratio: 3.59

Database Load Mechanism Details and Illustration
The details of the database load must be disclosed, including a block diagram illustrating the
overall process. Disclosure of the load procedure includes all steps, scripts, input and
configuration files required to completely reproduce the test and qualification databases.

DBGEN was used to create flat files which were then loaded into the tablespaces using
SQL*Loader. The flat files were split into as many as 160 files per table (as documented in the
load scripts in the appendix), except the REGION and NATION tables which each had only one
file.

PERL was used to perform the creation of the tablespaces, tables, and indexes of the database. It
was also used to run the analyze scripts. The controller cache was set to 0MB write cache and 60
MB read cache during the database load and the power runs. This was done manually, through
running of the CLARiiON Dass Manager.

After the load phase was completed, the flat file disks were physically removed from the system.
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Database Load Process

Create tables

Load tables from flat
file using SQL* Loader

Create indexes

Analyze indexes

Ready to run

Analyze tables
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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.

The following steps were used to implement the power test:

1. Database restart.
2. UF1 update transaction.
3. Stream 00 execution.
4. UF2 update transaction.

Timing Intervals
The timing intervals (see Clause 5.3.6) for each query of the measured set and for both update
functions must be reported for the power test.

The power test timing intervals are disclosed in the Numerical Quantities Summary earlier in this
document.

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

No separate throughput test was conducted. Therefore, the values of power test were used for the
throughput test.

Start/Finish Time of Each Query Stream
The start time and finish time for each query execution stream must be reported for the throughput
test.

The throughput test start time and finish time for each stream are disclosed in the Numerical
Quantities Summary earlier in this document.

Total Elapsed Time
The total elapsed time of the measurement interval must be reported for the throughput test.

The total elapsed time of the throughput test was 28609 seconds.

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

The start and finish time for each update function in the update stream are disclosed in the
Numerical Quantities Summary earlier in this document.

Timing Intervals for Each Query and Each Update
The timing intervals (see Clause 5.3.6) for each query of each stream and for each update
function must be reported for the throughput test.
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The timing intervals for each query and each update function are contained in the Numerical
Quantities Summary disclosed earlier in this document. Since no separate throughput test was
conducted, the values for the power test are used for the throughput test.

Performance Metrics
The computed performance metrics, related numerical quantities and the price performance
metric must be reported.

The performance metrics, and the numbers on which they are based, are contained in the
Numerical Quantities section of the Executive Summary.

Reproducibility Method
A description of the method used to determine the reproducibility of the measurement results must
be reported. This must include the performance metrics (QppD and QthD) from the reproducibility
runs.

Performance results from the first two executions of the TPC-D benchmark indicated the following
percent differences for the metrics:

Percentage Differences in Benchmark Executions

Run QppD@100GB QthD@100GB QphD@100GB

1 528.6 213.9 336.3

2 531.0 213.5 336.7

Percent Difference 0.45% 0.19% 0.12%
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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.

QGEN is first called with a stream ID of 0 to generate the QET for the power test. The power test
is performed by a shell script called runpower1.sh. This shell script calls runuf1.sh, which
performs the update function. Queries are then executed with the qexec.ott ISL program. The
last part of the power test is run through another shell script called runuf2.sh. Both wall-clock and
high-resolution times are collected for the measurement intervals.

For the update functions multiple sqlldr processes loaded data into temporary tables. ORACLE8’s
parallel insert and delete functionality was used to perform the Update Functions, selecting data
from the temporary tables.

Implementation Specific Layer (ISL)
If an 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.

Query execution text generated by QGEN is picked up by the ISL program, qexec.ott, which
submits the query to the SUT. The ISL program utilize the Oracle Call Interface (OCI) to
communicate with the Oracle database on the SUT. QETs directly generated by QGEN are read
and submitted to the SUT via the ISL program as dynamic SQL statements. The ISL program
then fetches the query execution output and reports it to the user. Timings are taken at intervals
specified by Clause 5.3.6.2.
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Clause 7: Pricing

Hardware and Software Used in the Priced System
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.

A detailed list of the hardware and software used in the priced system is included in the executive
summary at the beginning of this document.

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.

A detailed price sheet of all the hardware and software used in this configuration, including the 5-
year maintenance cost, and total price, is included in the executive summary at the beginning of
this document.  All maintenance has been uplifted from 8x40 to 7x24.  All AViiON hardware
comes with a 1 year 48-hour response warrantee, which has been uplifted to 7x24 4-hour
response.  Software comes with a 90 day telephone warantee, which has been uplifted to 7x24
support with updates.  Oracle is discounted 40%, and the maintenance 10% off the base prices.

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
availability date reported on the executive summary must be the date by which all components are
committed to being available. The full disclosure report must report availability dates individually
for at least each of the categories for which a pricing subtotal must be provided.

All components are available as of the date reported in the executive summary.
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Clause 8: Auditor-Related Items

Auditor’s Report
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.

The auditor’s letter of attestation is included in this full disclosure report as Appendix G.

This implementation was audited by: Francois Raab, Information Paradigm, TPC Certified D
Auditor.

Further information regarding the audit process may be obtained from:

Information Paradigm Inc.
1373 North Franklin Street
Colorado Springs, CO 80903
719/473-7555

Requests for this TPC Benchmark D Full Disclosure Report should be sent to:
Transaction Processing Performance Council
c/o Shanley Public Relations
777 North First Street, Suite 6000
San Jose, CA 95112-6311
408/295-8894
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Appendix A: Parameter Settings

System Configuration Settings
The following NT services were started:

Alerter
EventLog
License Logging Service
Messanger
Net Logon
OracleServiceTPCD
Plug and Play
Remote Procedure Call (RPC) Locator
Remote Procedure Call (RPC) Service
Schedule
Server
Simple TCP/IP Services
Spooler
TCP/IP NetBIOS Helper
Workstation

The default NT registry settings were used, with the exception of tuning 1 parameter.  This
parameter deals with the SCSI disk controller concurrency.  It was changed from the default of 16 to 64
(0x40 hexadecimal).  This can be changed by regedit under
HKEY_LOCAL_MACHINE/SYSTEM/CurrentControlSet/Services/aic78xx/Parameters/Device, setting the
REG_DWORD ‘NumberOfRequests’ to 0x40 hexadecimal.

Oracle Parameter Settings
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Appendix B: Programs and Scripts

[NOTE: Some of the scripts are very long, and, in
order to save space, are printed in very small font.
The electronic version of the FDR has the complete
listings.  But all of the scripts may not be readable
in the paper version.]
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+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*

+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
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+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*
+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"���)+����"��
�)+����"���)*

;
����.88';
����.-8';
����.�8';
����..8';
����.C8';
����C88';
����C-8'
;
����C�8';
����C.8')HMNH?GK
���$�$���$�$��������
$��
���
�7PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=
;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'A
PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=
;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'A
PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;HQ'PG);=�;=M'PG);=
;=M'PG);=�;=M'PG);=�;=M'PG);=�;=M'A
PG);=�;=M'PG);=�;=M'PG);=�;=M'PG);=�;=M'PG);=�;=M'PG);=�;=M'PG);=
;=M'PG);=�;=M'PG);=�;=M'PG);=�;=M'A
,-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/&+/0),-.+/
+/0),-.+/&+/0)*
,-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/
123),-.+/&123)*
,-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/
123),-.+/&123)*
,-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&123),-.+/&1245),-.+/&1245),-.+/&1245),-.+/
1245),-.+/&1245)*
,-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/
1245),-.+/&1245),-.+/&1245)*
,-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/&1245),-.+/
1245),-.+/&1245),-.+/&1245)*
,-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/
67-.),-.+/&67-.),-.+/&67-.)*
,-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/
67-.),-.+/&67-.),-.+/&67-.)*
,-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&67-.),-.+/&,27),-.+/&,27),-.+/
,27),-.+/&,27),-.+/&,27)*
,-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/
,27),-.+/&,27)*
,-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/&,27),-.+/
,27),-.+/&,27)*
,-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/
8219),-.+/&8219),-.+/&8219)*
,-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/
8219),-.+/&8219),-.+/&8219)*
,-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&8219),-.+/&89:),-.+/&89:),-.+/
89:),-.+/&89:),-.+/&89:)*
,-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/
89:),-.+/&89:)*
,-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/&89:),-.+/
89:),-.+/&89:)*
;:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:)*
;:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+2:)*
;:&+2:);:&+2:);:&+2:);:&+2:);:&+2:);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0)*
;:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0)*
;:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0);:&+/0)*
;:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123)*
;:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123);:&123)*
;:&123);:&123);:&123);:&123);:&123);:&1245);:&1245);:&1245);:&1245);:&1245)*
;:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245)*
;:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245);:&1245)*
;:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.)*
;:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&67-.)*
;:&67-.);:&67-.);:&67-.);:&67-.);:&67-.);:&,27);:&,27);:&,27);:&,27);:&,27)*
;:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27)*
;:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27);:&,27)*
;:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219)*
;:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219);:&8219)*
;:&8219);:&8219);:&8219);:&8219);:&8219);:&89:);:&89:);:&89:);:&89:);:&89:)*
;:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:)*
;:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:);:&89:)*
.56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:)*
.56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:).56&+2:)*
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Appendix D: Seed and Query Substitution Parameters

-- using 857038079 as a seed to the RNG

-- Query 1 Original

DELTA=86

-- Query 2 (Variant A)

SIZE=22
TYPE=NICKEL
REGION=MIDDLE EAST

-- Query 3

SEGMENT=FURNITURE
DATE=1995-03-16

-- Query 4 (Variant B)

DATE=1995-02-01

-- Query 5

REGION=ASIA
DATE=1995-01-01

-- Query 6

SHIPDATE=1995-01-01
DISCOUNT=0.01
QUANTITY=25

-- Query 7 (Original)

NATION1=IRAN
NATION2=JAPAN

-- Query 8 (Variant B)

NATION=IRAN
REGION=MIDDLE EAST
TYPE=LARGE ANODIZED NICKEL

-- Query 9 (Original)

COLOR=khaki

-- Query 10

DATE=1993-12-01

-- Query 11 (Variant A)

NATION=IRAN
FRACTION=0.000001

-- Query 12 (Variant B)

SHIPMODE1=TRUCK
SHIPMODE2=FOB
DATE=1996-01-01

-- Query 13 (Original)

CLERK=Clerk#000000431

-- Query 14 (Variant C)

DATE=1995-03-01

-- Query 15 (Variant B)

DATE=1995-02-01

-- Query 16

BRAND=Brand#33
TYPE=PROMO ANODIZED
SIZE IN (37, 50 ,40 ,36 ,48, 10, 8, 43)

-- Query 17 (Original)

BRAND=Brand#33
CONTAINER=WRAP BOX
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Appendix E: Implementation Specific Layer/Source Code

The following table lists the source code files used in the benchmark runs.

Implementation–Specific Driver Files

File Name Description

qexecpl.c SQL execution engine, OCI version

qexecpl.h SQL statement execution front-end header file

gettime.c Get wall clock and CPU time

uf1.pc TPC-D benchmark UF1 driver, PRO*C version.
Also used to restore UF2.

uf2_del.pc TPC-D benchmark uf2 driver, PRO*C version. Also
used to restore UF1.

runuf1.sh Executes UF1

runuf2.sh Executes UF2

runpower1.sh Single-stream TPC-D power test
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Appendix F: Initial Ten Rows
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Appendix G: Auditor’s Attestation Letter

Test Sponsor: Richard Clifton
VP, Database Engineering
Data General Corporation
4400 Computer Drive
Westboro, MA 01886

5 August 1997

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

Platform: AViiON Model AV6600
DataBase Manager: Oracle Version 8.03
Operating System: Microsoft Windows NT 4.0 SP3
The results were:

CPU's
Speed

Memory Disks QppD@100GB QthD@100GB

AViiON Model AV6600

6 x Pentium Pro
(200 MHz)

512KB L2
2GB Main

1 x 2.1GB
83 x 4.3 GB

528.6 213.9

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 "Reset" 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 no
adjustment was necessary

• A compliant implementation specific layer was used

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

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

AViiON Model AV6600


