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Abstract

Overview

This report documents the methodology and results of the TPC Benchmark™ H test conducted on the HP
ProLiant DL585 using IBM DB2 UDB 8.2, in conformance with the requirements of the TPC Benchmark™ H
Standard Specification, Revision 2.3.0. The operating system used for the benchmark was Red Hat Enterprise
Linux 4 AS.

The benchmark results are summarized in the following table.

Total QppH | QthH | QphH $/QphH
Hardware Software System @ @ @ @
Cost 300GB | 300GB | 300GB 300GB

IBM DB2 UDB 8.2
HP ProLiant DL585 | Red Hat Enterprise | $288,751 | 15504.0 | 9157.2 | 11915.3 | $24.24 USD
Linux 4 AS

The TPC Benchmark™ H 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.

Copies of this full disclosure report can be obtained from the Transaction Processing Performance Council at
www.tpc.org

Standard and Executive Summary Statements

Pages vi-x contains the Executive Summary and Numerical Quantities Summary of the benchmark results for
the HP ProLiant DL585.

Auditor

The benchmark configuration, environment and methodology used to produce and validate the test results, and
the pricing model used to calculate the cost per QppH and QthH were audited by Lorna Livingtree of
Performance Metrics, Inc.. to verify compliance with the relevant TPC specifications. The auditor’s letter of
attestation is attached in Section 9.1 “Auditors’ Report.”
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TPC-H Rev. 2.3.0

HP ProLiant DL585

2.2GHz 4P DC Report Date:

August 31, 2005

Total System Cost

Composite Query per Hour Metric Price / Performance

$288,751

11915.3

QphH @ 300GB

$24.24 USD

per QphH @ 300GB

Database Size Database Manager Operating System Other Software Availability Date
IBM Red Hat Enterprise
300GB X p none Oct 5, 2005
DB2 UDB 8.2 Linux 4 AS
YR —
Q2 e
0! |:| Power Test
Q3 . Throughput Test
04 [ E Geometric Mean of Power Test
L Arithmetic Mean of Throughput Test
e —
06
07
08 [t
Y —
010 fuuls
011 g
o012 [
RTE S —
014
015a it
016 [
017 i
T
019 i
020 [l
T —
o bl
697 647.2
RF1 ]
rr2
0 500 1,000 1,500 2,000 2,500 3,000

Query Time in Seconds

Database Load Time = 6:16:45 |

Load Included Backup: Y | Total Data Storage / Database Size = 19.7

RAID (Base tables only):

N | RAID (Base tables and auxiliary data structures): N | RAID (All): N

System Configuration :
Processors :

Cores :

Threads :

Memory :
Disk Controllers :
Disks :

Total Disk Storage:

4 x 2.2GHz 1MB L2 cache dual core AMD Opteron 875 Processors
8 total

8 total

64 GB memory

8 x HP Smart Array P600 SAS Controller

160 x 36.4GB SAS 10K SFF drives (external)

2 x 36.4GB 15K U320 drives (internal)

5896.8 GB

Database Size includes only raw data (e.g., no temp, index, redundant storage space, etc.).

TPC Benchmark H Full Disclosure Report for HP ProLiant DL585 2.2GHz 4P DC — August 31, 2005
© 2005 Hewlett Packard Company. All rights reserved

vii



[ﬁpl HP ProLiant DL585 TPC-H Rev. 2.3.0
invent 2.2GHz4P DC Report Date: 31-Aug-05
Description Part Number Third Party  Unit Price aty Extended 8yr. Maint.
Price Price
Server Hardware Brand Pricing
ProLiant DL585 R01 02.2GHz (1 MB) x 2 383357-001 1 15,999 1 15,999
- 2GB PC2700 DDR, Integrated Smart Array Controller 5i,
- Embedded NC7782 Dual Port PCI-X 10/100/1000T Gigabit NIC
DL585 875 02.2GHZ/PC2700 8 socket processor option kit 381476-B21 1 4,049 2 8,098
4 GB PC2700 DDR SDRAM DIMM 2x2048 WW 371049-B21 1 2,269 16 36,304
HP $7540 17in CRT Monitor PF997AA#ABA 1 149 1 149
HP PS/2 Scroll Mouse Carbonite DG169AV 1 5 1 5
PS/2 Standard Keyboard DG170AV#ABA 1 10 1 10
HP 5642 Unassembled Rack 358254-B21 1 689 1 689
3YR 24X7 4HR 500 SERIES SVR U4608E 1 1,575 1 1,575
Subtotal 61,254 1,675
Storage
HP SMART Array P600 3G SAS/SATA RAID Controller 337972-B21 1 999 8 7,992
HP StorageWorks MSA50 Disk Enclosure 364430-B21 1 1,899 16 30,384
HP 36GB 15K U320 Pluggable Hard Drive (internal) 286776-B22 1 299 2 598
HP 36GB 10K SAS Single Port SFF Hard Drive 375859-B21 1 329 160 52,640
MSAS0 Carepaq 3yr 4hr 24x7 UB130E 1 1,827 16 29,232
Subtotal 91,614 29,232
Hardware and Maintence Discount
Large Purchase and Net 30 discount 16.0% 1 ($24,459) ($4,929)
Hardware Subtotal 128,409 25,878
Software
DB2 UDB Enterprise Server Edition (ESE) License incl 1-yr Maint IBM 2 22,608 4 90,432
DB2 UDB Enterprise Server Edition (ESE) Support - 1-yr/proc IBM 2 1,077 8 8,616
DB2 UDB Data Partitioning Feature (DPF) License incl 1-yr Maint IBM 2 6,791 4 27,164
DB2 UDB Data Partitioning Feature (DPF) Support - 1-yr/proc IBM 2 323 8 2,584
HP Red Hat Ent Linux 4 AS w/PRM 24x7 3yr sw tech sprt umlim. 392381-B26 1 6,747 1 6,747 included
Subtotal 124,343 11,200
HP Software and Maintence Discount
Large Purchase and Net 30 discount 16.0% 1 ($1,080)
Software Subtotal 123,263 11,200
Total $251,673 $37,078
Three-Year Cost of Ownership: $288,751
QphH @ 300GB: 11915.3
$/ QphH @ 300GB:  $24.24 USD
Pricing: 1=HP Direct: 800-203-6748; 2=IBM
Note:The benchmark results and test methodology were audited by Lorna Livingtree of Performance Metrics, Inc. (www.perfmetrics.com).

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 are 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 at pricing@tpc.org. Thank you.
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] TPC-H Rev. 2.3.0
(ﬁp HP ProLiant DL585
22GHz 4P DC Report Date:

iavent August 31, 2005
Numerical Quantities

Measurement Results:

Database Scale Factor =300

Total Data Storage / Database Size =197

Start of Database Load = 8/22/2005 14:46:18

End of Database Load = 8/22/2005 21:03:03

Database Load Time =6:16:45

Query Streams for Throughput Test =6

TPC-H Power = 15504.0

TPC-H Throughput =9157.2

TPC-H Composite Query-per-Hour Metric (QphH@300GB) =11915.3

Total System Price Over 5 Years = $288,751 USD

TPC-H Price/ Performance Metric ($/QphH@300GB) =$24.24 USD
Measurement Intervals:

Measurement Interval in Throughput Test (Ts) = 15568 seconds

Duration of Stream Execution:

Query Start Date/Time | RF1 Start Date/Time | RF2 Start Date/Time

. . . Duration
Query End Date/Time | RF1 End Date/Time | RF2 End Date/Time

Seed

Stream 00 | 822210303 08/22/05 23:01:06 08/22/05  23:00:33 | 08/22/05  23:48:14 0:47-07
08/22/05 23:48:14 08/22/05  23:01:06 | 08/22/05  23:48:35

Stream 01 | 822210304 08/22/05 23:_48:38 ()8!’23;’()_? 3:58:37 08/23/05 4:03:43 4:09:59
08/23/05 3:58:37 08/23/05 4:03:43 08/23/05 4:04:07

Stream 02 | 822210305 08/22/05 23:48:38 08/23/05 3:52:54 08/23/05 4:04:32 1:04:17

08/23/05 3:52:54 08/23/05 4:04:32 08/23/05 4:04:53

08/22/05 23:48:38 08/23/05 3:34:32 08/23/05 4:05:18

am 03 | 822210306
Stream 03 | 08/23/05  3:34:32 | 08/23/05  4:05:18 | 08/23/05  4:05:44

- . - . i . .
Stream 04 | 822210307 ()8)’22/()? 23:48:38 ()8!23?‘()_? 3:31:47 ()8!23/’0‘- 4:06:10 3-43-09
08/23/05 3:31:47 08/23/05 4:06:10 08/23/05 4:06:34

5 M -3 5 - - 5 . a0
Stream 05 | 822210308 08/22/05 23:48:38 ()8/23{():: 4:03:13 08/23/05 4:06:59 41435
08/23/05 4:03:13 08/23/05 4:06:59 08/23/05 4:07:20

Stream 06 | 822210309 ()8/22!()? 23:48:38 ()8/’23;’():3 3:34:28 ()3)’2_);’0? 4:07:46 3-45-50
08/23/05 3:34:28 08/23/05 4:07:46 08/23/05 4:08:06
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TPC-H Rev. 2.3.0
[ﬁ HP ProLiant DL585
ﬂl 2.2GHz 4P DC Report Date:
August 31, 2005
imwamht
TPC-H Timing Intervals (in seconds)

Query Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Stream 00 185.0 27.4 20.6 18.8 106.4 19.9 7.7 70.2
Stream 01 245.0 119.1 100.1 23.4 700.0 46.4 562.3 309.5
Stream 02 639.2 171.0 31.5 65.9 1322.6 130.9 464.6 164.4
Stream 03 446.0 62.2 70.9 59.4 1243.0 90.0 550.3 262.8
Stream 04 533.8 106.9 153.2 56.9 1178.3 64.0 348.6 248.1
Stream 05 599.6 121.8 85.0 67.5 770.4 95.5 458.7 261.5
Stream 06 468.0 114.7 167.7 93.9 815.9 72.5 273.9 227.3
minimum 245.0 62.2 315 23.4 700.0 46.4 273.9 164.4

average 488.6 116.0 101.4 61.2 1005.0 83.2 443.1 245.6
maximum 639.2 171.0 167.7 93.9 1322.6 130.9 562.3 309.5

Query Q9 Q10 Q11 Q12 Q13 Q14 Q15a Q16
Stream 00 339.2 67.3 29.2 32.8 244.2 19.9 50.0 72.8
Stream 01 655.9 559.1 84.9 97.1 2818.7 228.0 3311 683.2
Stream 02 1859.4 411.7 43.6 96.3 2163.7 157.7 169.5 694.5
Stream 03 1353.9 194.4 90.2 119.2 1624.5 204.7 220.0 270.1
Stream 04 1258.7 309.0 86.7 96.8 2632.5 215.7 334.7 314.6
Stream 05 328.3 1775 69.3 54.6 3484.6 1924 3011 910.2
Stream 06 1382.3 337.3 189.0 83.5 2376.4 105.7 186.7 896.3
minimum 328.3 177.5 43.6 54.6 1624.5 105.7 169.5 270.1

average 1139.8 331.5 94.0 91.3 2516.7 184.0 257.2 628.2
maximum 1859.4 559.1 189.0 119.2 3484.6 228.0 334.7 910.2

Query Q17 Q18 Q19 Q20 Q21 Q22 RF1 RF2
Stream 00 141.2 488.2 149.1 48.7 515.4 103.8 33.6 21.6
Stream 01 423.2 4162.5 691.8 107.8 1568.5 480.6 29.5 24.6
Stream 02 504.1 2923.8 682.2 172.0 1025.0 763.1 25.1 20.8
Stream 03 562.6 3270.9 341.4 81.9 1335.1 1101.2 24.5 26.0
Stream 04 530.5 1480.0 504.7 187.5 1649.0 1098.8 25.6 24.0
Stream 05 239.0 2896.1 491.1 921.3 1565.2 1183.1 25.0 21.7
Stream 06 244.8 1900.6 471.9 130.7 2008.8 1001.5 25.4 20.4
minimum 239.0 1480.0 341.4 81.9 1025.0 480.6 24,5 20.4

average 417.4 2772.3 530.5 266.9 1525.3 938.1 25.9 22.9
maximum 562.6 4162.5 691.8 921.3 2008.8 1183.1 29.5 26.0
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1.0 General Items

1.1 Test Sponsor

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

Hewlett-Packard Company is the sponsor of this TPC-H Benchmark.

1.2 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 by not limited to:

e Database Tuning Options

e  Optimizer/Query execution options

e Query processing tool/language configuration parameters

e Recovery/commit options

e  Consistency/locking options

e  Operating system and configuration parameters

e Configuration parameters and options for any other software component incorporated into the pricing structure
e  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.

Appendix A, “Tunable Parameters,” contains a list of all DB2 parameters, operating system parameters and
compiler options. Session initialization parameters can be set during or immediately after establishing the
connection to the database within the tpchbatch program documented in Appendix D, “Implementation- Specific
Layer and Driver Source Code.” This result uses the default session initialization parameters established during
preprocessing/binding of the tpchbatch program. The procedure for preprocessing, binding, compiling and linking
the tpchbatch program is documented in Appendix A.71, “Compiler Option for TPCDBATCH Driver.”

1.3 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:

e Number and type of processors

o Size of allocated memory, and any specific mapping/partitioning of memory unique to the test.
¢ Number and type of disk units (and controllers, if applicable).

e Number of channels or bus connections to disk units, including their protocol type.

e 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.

e Type and the run-time execution location of software components (e.g., DBMS, query processing
tools/languages, middle-ware components, software drivers, etc.).
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The server System Under Test (SUT), a HP ProLiant DL585, depicted in Figure 1.1, consisted of :
Four AMD Opteron 875 2.2GHz 1MB L2 cache dual core processors

64 GB of memory

8 X HP Smart Array P600 SAS Controllers

16 x HP StorageWorks MSA50 Enclosure

160 x 36.4GB SAS 10K SFF Drives

Figure 1.1 Benchmarked and priced configuration

HP ProLiant DL585

4 x 2.2GHz 1MB L2 cache dual core processors
8 x HP Smart Array P600 SAS Controllers
2 x 36.4GB 15K U320 disk drives
64GB RAM

160 x 36.4GB SAS 10K SFF disk drives
16 x HP StorageWorks MSA50 Enclosures
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2.0 Clause 1: Logical Database Design

Appendix B, “Database Build Scripts,” contains the programs and input files used to load the test and qualification
databases. The test and qualification databases are built in exactly the same way in all respects except for the scale
factor; they use the same table definitions, indexes and partitioning methods. Thus, the buildtpcd script documented
in Appendix B was used for both the qualification and test databases except that different input files were used.

There are two phases for the loading of the database: the generation of the flat data files and the building of the
database from them. The buildtpcd script executes DDL and other command scripts to create the database, load the
data into the tables, create indexes, gather statistics, and set the configuration. These DDL and other command
scripts are documented in Appendix B.

2.1 Table Definitions

Listings must be provided for all table definition statements and all other statements used to set up the test and
qualification databases. (8.1.2.1)

Appendix B, “Database Build Scripts,” contains the table definitions and the program used to load the database.

2.2 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.

Appendix B, “Database Build Scripts,” contains the DDL for the index definitions.

2.3 Horizontal Partitioning

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

Horizontal partitioning was used for all tables except for the nation and region tables, see Appendix B “Database
Build Scripts”.

2.4 Replication

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

No replication was used.
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3.0 Clause 2: Queries and Refresh Functions
Related Items

3.1 Query Language

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

3.2 Random Number Generation

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

The TPC-supplied QGEN version 1.3.0 and DBGEN 1.3.0 were used to generate all the database populations. See
Appendix B “Database Build Scripts” for details.

3.3 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 supplied QGEN version 1.3.0 was used to generate the substitution parameters.
3.4 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.1, “Qualification Queries and Output,” contains the output for each of the queries. The functional query
definitions and variants used in this disclosure use the following minor query modification:

e Table names are fully qualified. For example, the “NATION” table is referred to as “TPCD.NATION.”

e The standard IBM SQL date syntax is used for the date arithmetic. For example, DATE(*1996-01-01") + 3
MONTHS.

e The semicolon (;) is used as a command delimiter.

3.5 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 C.3, “Query Substitution Parameters,” contains the query substitution parameters used in the performance
tests.
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3.6 Isolation Level

The isolation level used to run the queries must be disclosed. If the isolation level does not map closely to one of the
isolation levels defined in Clause 3.4, additional descriptive detail must be provided.

The isolation level used to run the queries was “repeatable read.”

3.7 Refresh Functions
The details of how the refresh functions were implemented must be disclosed (including source code of any non-
commercial program used).

The refresh functions are part of the implementation specific layer/driver code included in Appendix D,
“Implementation Specific Layer and Driver Source Code.”
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4.0 Clause 3: Database System Properties

4.1 Atomicity Requirements

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.

All ACID tests were conducted according to specification. The Atomicity, Isolation, Consistency and Durability
tests were performed on the HP ProLiant DL585. Appendix E, “ACID Transaction Source Code,” contains the
source code for the ACID transaction and query.

4.1.1 Atomicity of the Completed Transactions

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.

The following steps were performed to verify the Atomicity of the completed transactions:

1. The total price from the ORDER table and the extended price from the LINEITEM table were retrieved for
a random Orderkey. The number of records in the HISTORY table was also retrieved.

2. The ACID transaction T1 was executed for the Orderkey used in step 1.

3. The total price and the extended price were retrieved for the same Orderkey used in steps 1 and 2. It was
verified that: TL.LEXTENDEDPRICE = OLD.EXTENDEDPRICE + ((T1.DELTA) *
(OLD.EXTENDEDPRICE / OLD.QUANTITY)), TL.TOTALPRICE = OLD.TOTALPRICE +
((T1.EXTENDEDPRICE-OLD.EXTENDEDPRICE)*(1-DISCOUNT)*(1+TAX)),
and that the number of records in the history table had increased by 1.

4.1.2 Atomicity of Aborted Transactions

Perform the ACID transaction for a randomly selected set of input data, submitting 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.

The following steps were performed to verify the Atomicity of the aborted ACID transaction:

1. The ACID application is passed a parameter to execute a rollback of the transaction instead of performing
the commit.

2. The total price from the ORDER table and the extended price from the LINEITEM table were retrieved for

a random Orderkey. The number of records in the HISTORY table was also retrieved.

The ACID transaction was executed for the Orderkey used in step 2. The transaction was rolled back.

4. The total price and the extended price were retrieved for the same Orderkey used in steps 2 and 3. It was
verified that the extended price and the total price were the same as in step 2.

w

4.2 Consistency Requirements

Consistency is the property of the application that requires any execution of transactions to take the database from
one consistent state to another.

4.2.1 Consistency Condition
A consistent state for the TPC-H database is defined to exist when:

O_TOTALPRICE = SUM(L_EXTENDEDPRICE — L_DISCOUNT) * (1 + L_TAX)
For each ORDER and LINEITEM defined by (O_ORDERKEY = L_ORDERKEY)

The following queries were executed before and after a measurement to show that the database was always in a
consistent state both initially and after a measurement.
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SELECT DECIMAL (SUM (DECIMAL (INTEGER (INTEGER (DECIMAL (INTEGER (100 * DECIMAL
(L_EXTENDEDPRICE, 20, 3)), 20, 3) * (1 - L_DISCOUNT)) * (1 + L_TAX)), 20, 3) / 100.0) 20, 3) FROM
TPCD.LINEITEM WHERE L_ORDERKEY = okey

SELECT DECIMAL(SUM(O_TOTALPRICE, 20, 3)) from TPCH.ORDERS WHERE O_ORDERKEY = okey

4.2.2 Consistency Tests

Verify that ORDER and LINEITEM tables are initially consistent as defined in Clause 3.3.2.1, based upon a random
sample of at least 10 distinct values of O_ORDERKEY.

The queries defined in section 4.2.1 “Consistency Condition” were run after the initial database build and prior to
executing the ACID transaction. The queries showed that the database was in a consistent state.

After executing 7 streams of 100 ACID transactions, the queries defined in 4.2.1 “Consistency Condition” section
were run again. The queries showed that the database was still in a consistent state.

4.3 lIsolation Requirements

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.

4.3.1 Isolation Test 1 - 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.

The following steps were performed to satisfy the test of isolation for a read-only and a read-write committed
transaction:
1. First session: Start an ACID transaction with a randomly selected O_KEY, L_KEY and DELTA. The
transaction is delayed for 60 seconds just prior to the Commit.
2. Second session: Start an ACID query for the same O_KEY as in the ACID transaction.
3. Second session: The ACID query attempts to read the file but is locked out by the ACID transaction
waiting to complete.
4. First session: The ACID transaction is released and the Commit is executed releasing the record. With the
LINEITEM record now released, the ACID query can now complete.
5. Second session: Verify that the ACID query delays for approximately 60 seconds and that the results
displayed for the ACID query match the input for the ACID transaction.

4.3.2 Isolation Test 2 - 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.

The following steps were performed to satisfy the test of isolation for a read-only and a rolled back read-write
transaction:
1. First session: Perform the ACID transaction for a random O_KEY, L_KEY and DELTA. The transaction
is delayed for 60 seconds just prior to the Rollback.
2. Second session: Start an ACID query for the same O_KEY as in the ACID transaction. The ACID query
attempts to read the LINEITEM table but is locked by the ACID transaction.
3. First session: The ACID transaction is released and the Rollback is executed, releasing the record.
4. Second session: With the LINEITEM record now released, the ACID query completes.

4.3.3 Isolation Test 3 - Write-Write Conflict with Commit
Demonstrate isolation for the write-write conflict of two update transactions when the first transaction is committed.
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The following steps were performed to verify isolation of two update transactions:

1. First session: Start an ACID transaction T1 for a randomly selected O_KEY, L_KEY and DELTA. The
transaction is delayed for 60 seconds just prior to the Commit.

2. Second session: Start a second ACID transaction T2 for the same O_KEY, L_KEY and for a randomly
selected DELTA2. This transaction is forced to wait while the First Session holds a lock on the
LINEITEM record requested by the Second Session.

3. First session: The ACID transaction T1 is released and the Commit is executed, releasing the record. With
the LINEITEM record now released, the ACID transaction T2 can now complete.

4. Verify that: T2.L_EXTENDEDPRICE = T1.EXTENDEDPRICE + (DELTA * (T1.L_EXTENDEDPRICE)
/ TLL_QUANTITY)

4.3.4 Isolation Test 4 - Write-Write Conflict with Rollback

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

The following steps were performed to verify isolation of two update transactions after the first one is rolled back:

1. First session: Start an ACID transaction T1 for a randomly selected O_KEY, L_KEY and DELTA. The
transaction is delayed for 60 seconds just prior to the Rollback.

2. Second session: Start a second ACID transaction T2 for the same O_KEY, L_KEY used by the First
Session. This transaction is forced to wait while the First Session holds a lock on the LINEITEM record
requested by the Second Session.

3. First session: Roll back the ACID transaction T1. With the LINEITEM record now released, the ACID
transaction T2 completes.

4. Verify that: T2.L_EXTENDEDPRICE = T1L.EXTENDEDPRICE

4.3.5 Isolation Test 5 — Concurrent Read and Write Transactions on Different Tables

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

The following steps were performed to successfully conduct this test:

1. First session: Start an ACID transaction T1 for a randomly selected O_KEY, L_KEY and DELTA. The
ACID transaction was suspended prior to Commit.

2. Second session: Start a second ACID transaction T2, which selects random values of PS_PARTKEY and
PS SUPPKEY and returns all columns of the PARTSUPP table for which PS PARTKEY and
PS_SUPPKEY are equal to the selected values.

3. T2 completes.

4. T1lisallowed to complete.

5. Verify that the appropriate rows in the ORDERS, LINEITEM and HISTORY tables are changed.

4.3.6 Isolation Test 6 — Update Transactions During Continuous Read-Only Query Stream

Demonstrate 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.

The following steps were performed to successfully conduct this test:
1. First session: A transaction T1, which executes Q1x with DELTA =0 is started.
2. Second session: Before T1 completes, an ACID transaction T2 with randomly selected values of O_KEY,
L _KEY and DELTA, is started.
3. Third session: Before T1 completes, a transaction T3, which executes Q1 with a randomly selected value of
DELTA (not equal to 0), is started.

4. T1completes.
5. T2 completes.
6. T3 completes.
7. Verify that the appropriate rows in the ORDERS, LINEITEM and HISTORY tables are changed.
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4.4 Durability Requirements

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.

4.4.1 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-H database tables or recovery log tables.

The tests were conducted on the qualification database. The steps performed are shown below.

akrwpdPE

o

7.

8.

9.

The qualification database was backed up to a disk volume other than one used to store the database.

The consistency test was verified.

The current count of the total number of records in the HISTORY table was determined.

A test to run 7 streams of 200 ACID transactions on each execution was started.

One of the data disks on logical node 1 containing the DB2 TPCH database data tables was removed after
at least 30 transactions per stream had executed.

The 7 streams failed and recorded the number of committed transactions in the success file.

The failed disk was replaced with a new disk. The database partitions that existed on the failed disks were
deleted and recreated. The system was rebooted..

A database restore was issued using the backup files from step 1.

The command was issued for the database to perform a roll forward recovery operation.

10. The counts in the success file and HISTORY table were compared and found to match.
11. Consistency test was verified.

4.4.2 Loss of Log and Loss of System Power

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

The tests were conducted on the qualification database. The steps performed are shown below.

The consistency test was verified.

The current count of the total number of records in the HISTORY table was determined giving hist1.

A test to run 7 streams of 200 ACID transactions on was started.

One of the disks containing the DB2 TPCH database transaction log data on logical node 3 was

removed after at least 30 ACID transactions had completed.

5. The database consistency was not affected because of log mirroring, and ACID transactions continued
to execute successfully.

6. The system was shut down by removing the power cord(s) to the system after at least 30 additional
transactions had completed.

7. The system was powered back on and rebooted.

8. The mirrored disk removed in Step 4 was replaced by a new disk, the hardware based RAID recovery
process of the array controller reinitialized the disk and cloned it from the other disk in the mirrored
pair.

9. Step 2 was performed, giving hist2. It was verified that hist2 — histl was equal to or greater than the
number of records in the success file.

10. Consistency test was verified.

PR

4.4.3 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.

See section 4.4.2.
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4.4.4 Memory Failure

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

See section 4.4.2
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5.0 Clause 4: Scaling and Database Population

5.1 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.

Table 5.1 lists the TPC Benchmark H defined tables and the row count for each table as they existed upon
completion of the build.

Table 5. 1: Initial Number of Rows

Table Name Row Count
Region 5
Nation 25
Supplier 3,000,000
Customer 45,000,000
Part 60,000,000
Partsupp 240,000,000
Orders 450,000,000
Lineitem 1,799,989,091

5.2 Distribution of Tables and Logs Across Media

The distribution of tables and logs across all media must be explicitly described for the tested and priced systems.

DB2 was configured on the HP Proliant DL585 test system with
8 x HP Smart Array P600 SAS controllers
8 x HP StorageWorks MSA50 disk enclosures
160 x 36.4GB SAS 10K SFF external disk drives
2 X 36.4GB 15K U320 internal disk drives

For each of the 4 logical nodes, 38 disks were used for the table data tablespaces (LINEITEM_TABLE,
OTHER_TABLES), the index tablespaces (LINITEM_INDEXES, OTHER_INDEXES) and the temporary
tablespaces (TEMP_TABLES, TEMP2_TABLES). These disks were not mirrored.

For each node, the database log was distributed on 2 disks using hardware RAID1. For each mirror, the primary and
secondary copies were on separate disks.

The OS and benchmark execution programs were shared by each logical node and resided on the OS disks. The
tablespace for SMALL_TABLES (NATION and REGION) also resided on the OS disks. The OS disks were
internal to the server and used hardware RAID1. For each mirror, the primary and secondary copies were on
separate disks.

A detailed description of distribution of tablespaces and log can be found in Table 5.2.1.
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Table 5.2.1: SMART Array Controller Disk Array to Logical Drive Mapping

Controller Drives Logical Node/Partition Size Use
SAb5I 2 - 36.4GB RAID1+0 /dev/cciss/c0dOpl 102 MB Boot sector
(integrated) /dev/cciss/c0d0p2 2048 MB Linux swap
/dev/cciss/c0dOp3 32578 MB 0S, DB, kit,
small tables
SA-P600- 18 - 36.4GB Logical Node 2
SAS RAIDO 204800 MB /dev/cciss/c3d0pl 38792 MB temp2_tables
(Slot 1) /dev/cciss/c3d0p2 33951 MB lineitem_table
/dev/cciss/c3d0p3 4563 MB linitem_indexes
/dev/cciss/c3d0p4 127497 MB | Extended partition
/dev/cciss/c3d0p5 15655 MB other_tables
/dev/cciss/c3d0p6 2746 MB other_indexes
/dev/cciss/c3d0p7 109097 MB temp_tables,
RAID1+0 209904 MB /dev/cciss/c3d1pl 55080 MB /backup_2
/dev/cciss/c3d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
2 - 36.4GB
RAID1+0 34699 MB /devi/cciss/c3d2pl 16384 MB log for node 2
SA-P600- 18 - 36.4GB Logical Node 3
SAS RAIDO 204800 MB /dev/cciss/c4d0pl 38792 MB temp2_tables
(Slot 2) /dev/cciss/c4d0p2 33951 MB lineitem_table
/dev/cciss/c4d0p3 4563 MB linitem_indexes
/dev/cciss/c4d0p4 127497 MB | Extended partition
/dev/cciss/c4d0p5 15655 MB other_tables
/dev/cciss/c4d0p6 2746 MB other_indexes
/dev/cciss/c4d0p7 109097 MB temp_tables,
RAID1+0 209904 MB /dev/cciss/c4d1pl 55080 MB /backup_3
/dev/cciss/c4d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
2 - 36.4GB
RAID1+0 34699 MB /devi/cciss/c4d2pl 16384 MB log for node 3
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SA-P600- 20 -36.4GB Logical Node 1
SAS RAIDO 204800 MB /dev/cciss/c6d0pl 38792 MB temp2_tables
(Slot 3) /dev/cciss/c6d0p2 33951 MB lineitem_table
/dev/cciss/c6d0p3 4563 MB linitem_indexes
/dev/cciss/c6d0p4 127497 MB | Extended partition
/dev/cciss/c6d0p5 15655 MB other_tables
/dev/cciss/c6d0p6 2746 MB other_indexes
/dev/cciss/c6d0p7 109097 MB temp_tables,
RAID1+0 244604 MB /dev/cciss/c6d1pl 55080 MB /backup_5
/dev/cciss/c6d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
SA-P600- 20 - 36.4GB Logical Node 0
SAS RAIDO 204800 MB /dev/cciss/c5d0pl 38792 MB temp2_tables
(Slot 4) /dev/cciss/c5d0p2 33951 MB lineitem_table
/dev/cciss/c5d0p3 4563 MB linitem_indexes
/dev/cciss/c5d0p4 127497 MB | Extended partition
/dev/cciss/c5d0p5 15655 MB other_tables
/dev/cciss/c5d0p6 2746 MB other_indexes
/dev/cciss/c5d0p7 109097 MB temp_tables,
RAID1+0 244604 MB /dev/cciss/c5d1pl 55080 MB /backup_4
/dev/cciss/c5d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
SA-P600- 20 - 36.4GB Logical Node 3
SAS RAIDO 204800 MB /dev/cciss/c8d0pl 38792 MB temp2_tables
(Slot 5) /dev/cciss/c8d0p2 33951 MB lineitem_table
/dev/cciss/c8d0p3 4563 MB linitem_indexes
/dev/cciss/c8d0p4 127497 MB | Extended partition
/dev/cciss/c8d0p5 15655 MB other_tables
/dev/cciss/c8d0p6 2746 MB other_indexes
/dev/cciss/c8d0p7 109097 MB temp_tables,
RAID1+0 244604 MB /dev/cciss/c8d1pl 55080 MB /backup_7
/dev/cciss/c8d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
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SA-P600- 20 -36.4GB Logical Node 2
SAS RAIDO 204800 MB /devi/cciss/c7d0pl 38792 MB temp2_tables
(Slot 6) /dev/cciss/c7d0p2 33951 MB lineitem_table
/dev/cciss/c7d0p3 4563 MB linitem_indexes
/dev/cciss/c7d0p4 127497 MB | Extended partition
/dev/cciss/c7d0p5 15655 MB other_tables
/dev/cciss/c7d0p6 2746 MB other_indexes
/dev/cciss/c7d0p7 109097 MB temp_tables,
RAID1+0 244604 MB /dev/cciss/c7d1pl 55080 MB /backup_6
/dev/cciss/c7d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
SA-P600- 18 - 36.4GB Logical Node 1
SAS RAIDO 204800 MB /dev/cciss/c2d0pl 38792 MB temp2_tables
(Slot 7) /dev/cciss/c2d0p2 33951 MB lineitem_table
/dev/cciss/c2d0p3 4563 MB linitem_indexes
/dev/cciss/c2d0p4 127497 MB | Extended partition
/dev/cciss/c2d0p5 15655 MB other_tables
/dev/cciss/c2d0p6 2746 MB other_indexes
/dev/cciss/c2d0p7 109097 MB temp_tables,
RAID1+0 209904 MB /dev/cciss/c2d1pl 55080 MB /backup_1
/dev/cciss/c2d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
2 - 36.4GB
RAID1+0 34699 MB /devi/cciss/c2d2pl 16384 MB log for node 1
SA-P600- 18 - 36.4GB Logical Node 0
SAS RAIDO 204800 MB /dev/cciss/c1d0pl 38792 MB temp2_tables
(Slot 8) /dev/cciss/c1d0p2 33951 MB lineitem_table
/dev/cciss/c1d0p3 4563 MB linitem_indexes
/dev/cciss/c1d0p4 127497 MB | Extended partition
/dev/cciss/c1d0p5 15655 MB other_tables
/dev/cciss/c1d0p6 2746 MB other_indexes
/dev/cciss/c1d0p7 109097 MB temp_tables,
RAID1+0 209904 MB /dev/cciss/c1d1pl 55080 MB /backup_0
/dev/cciss/c1d1p2 189525 MB | /dev/md4 OS RAIDO
stripset for /flatfiles
and /flatfiles/ufdata
2 - 36.4GB
RAID1+0 34699 MB /devi/cciss/cld2pl 16384 MB log for node 0

Note: The disks, listed in the table above, that were used to store the flat data files were priced. The disks remained
physically connected to the controllers after the initial loading of the 300 GB database. The disks remained
physically attached to the system during the execution of the power, throughput, qualification and ACID tests.

5.3 Mapping of Database Partitions/Replications

The mapping of database partitions/replications must be explicitly described.
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The database was not replicated. The database was physically partitioned into 4 logical nodes.

5.4 Implementation of RAID

Implementations August 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.

RAID 0 was used for the database data tables and temporary table spaces. RAID1 was used for the database
recovery logs. The Nation and Region tables were on internal drives configured with RAID1.

5.5 DBGEN 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 standard distribution of DBGEN 1.3.0 was used for database population. No modifications were made.

5.6 Database Load time

The database load time for the test database (see clause 4.3) must be disclosed.

See the Executive Summary at the beginning of this report..

5.7 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.

q Number of Space per Total Disk Scale Factor | Data Storage
DB Disks Disk Space Ratio
36.4 GB 15K U320 2 36.4GB 72.8 GB
36.4 GB 10K SAS 160 36.4GB 5824.0 GB
5896.8 GB 300GB 19.7

5.8 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.

Flat files for each of the tables were created using DBGEN.

The NATION and REGION tables were created on node 1 and then loaded from dbgen output. The other tables
were loaded on all of the nodes.

The tables were loaded as depicted in Figure 5.8.
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Figure 5.8: Block Diagram of Database Load Process
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6.0 Clause 5: Performance Metrics and Execution
Rules Related Items

6.1 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 The system was rebooted
2 RF1 Refresh Transaction
3. Stream 00 Execution

4 RF2 Refresh Transaction.

6.2 Timing Intervals for Each Query and Refresh Function

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

The timing intervals for each query and both refresh functions are given in the Numerical Quantities Summary
earlier in the executive summary.

6.3 Number of Streams for The Throughput Test

The number of execution streams used for the throughput test must be disclosed.

Six streams were used for the Throughput Test.

6.4 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.

The Numerical Quantities Summary contains the start and stop times for the query execution streams run on the
system reported.

6.5 Total Elapsed Time for the Measurement Interval
The total elapsed time of the measurement interval(see Clause 5.3.5) must be reported for the throughput test.

The Numerical Quantities Summary contains the timing intervals for the throughput test run on the system reported.

6.6 Refresh Function Start Date/Time and Finish Date/Time

Start and finish time for each update function in the update stream must be reported for the throughput test.

The refresh function start date/time and finish data/time are given in the Numerical Quantities Summary earlier in
the executive summary.

6.7 Timing Intervals for Each Query and Each Refresh Function for Each Stream

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.

The timing intervals for each query and each update function are given in the Numerical Quantities Summary earlier
in the executive summary.
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6.8 Performance Metrics

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

The Numerical Quantities Summary contains the performance metrics, related numerical quantities, and the
price/performance metric for the system reported.

6.9 The Performance Metric and Numerical Quantities from Both Runs

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

Performance results from the first two executions of the TPC-H benchmark indicated the following difference for
the metric points:

Run QppH @ QthH @ QphH @
300GB 300GB 300GB
Run1l 15504.0 9157.2 11915.3
Run 2 15500.6 9361.7 12046.2

6.11 System Activity Between Tests

Any activity on the SUT that takes place between the conclusion of Runl and the beginning of Run2 must be
disclosed.

The system was not restarted between runs.
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7.0 Clause 6: SUT and Driver Implementation
Related Items

7.1 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.

Appendix D "Implementation specific layer and Driver Source Code" contains the source code used for the driver
and all scripts used in connection with it.

The power test is invoked by calling tpcdbatch with the stream number 0 specified, an indication that the refresh
functions must be run, and the SQL file that contains the power stream queries.

The Throughput test is invoked by initiating a call to tpcdbatch for every query stream that will be run. tpcdbatch
gets the stream number for each of the streams, and the SQL file specific to that stream number as the queries to
execute. The refresh function is initiated as a separate call to tpcdbatch with the SQL script for the refresh functions
and the total number of query streams specified.

7.2 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.

The implementation specific layer is a single executable SQL application that uses embedded dynamic SQL to
process the EQT generated by QGEN. The application is called tpcdbatch to indicate that it processes a batch of
TPC-H queries, although it is completely capable of processing any arbitrary SQL statement (both DML and DDL).
A separate instance of tpcdbatch is invoked for each stream. Each instance establishes a distinct connection to the
database server through which the EQT is transmitted to the database and the results are returned through the
implementation specific layer to the driver. When an instance of tpcdbatch is invoked, it is provided with a context
of whether it is running a power test, query stream or refresh stream, as well as an input file containing the 22
queries and/or refresh functions. tpcdbatch then connects to the database, performs any session initialization as well
as preparing output files required by the auditor. Then it proceeds to read from the input file and processes each
query or refresh function in turn.

For queries, each query is prepared, described, and a cursor is opened and used to fetch the required number of rows.
After the last row has been retrieved a commit is issued. For the refresh functions, during the database build all data
is first split for each node. For RF1, the data for each node is further split into n equal por-tions for both the lineitem
and orders tables taking care that the records for the same orderkey remain in the same set. For RF2, the data for
each node is further split into m equal portions. During the run, when tpcdbatch encounters a call to execute RF1, it
first calls a shell script which loads these n sets of data into the temporary tables (one each for lineitem and orders),
containing a column to hold the chunk number. Then tpcdbatch forks off n children to do an insert with subselect
into the original lineitem and orders tables. When tpcdbatch encounters a call to execute RF2, it calls a shell script
that loads these data into a single staging table. Then tpcdbatch forks off p children (where p * x = m) to do x sets of
deletes from the orders and lineitem tables with a subselect from the staging table.

7.3 Profile-Directed Optimization

If profile-directed optimization as described in Clause 5.2.9 is used, such used must be disclosed.

Profile-directed optimization was not used.
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8.0 Clause 7: Pricing Related Items

8.1 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.

A detailed list of all hardware and software, including the 3-year price, is provided in the Executive Summary at the
front of this report. The price quotations are included in Appendix F, at the end of this document.

8.2 Total Three Year Price

The total 3-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 list of all hardware and software, including the 3-year price, is provided in the Executive Summary at the
front of this report. The price quotations are included in Appendix F, at the end of this document. For a large
purchase and cash discount, this purchase qualifies for a 16% discount from HP Corporation.

8.3 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.

The HP ProLiant DL585, system memory, additional processors, disk controllers and hard drives are available at the
time of publication. All other hardware is generally available at the time of publication.

The system software, Red Hat Enterprise Linux 4 AS Update 2, used in this test will be generally available on or
before October 5, 2005. The database software, IBM DB2 UDB 8.2 for Linux is generally available at the time of
publication. Fix Pack 9 for DB2 is generally available at the time of publication.

8.4 Country-Specific Pricing

Additional Clause 7 related items August be included in the Full Disclosure Report for each country-specific priced
configuration. Country-specific pricing is subject to Clause 7.1.7.

The configuration is priced for the United States of America
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9.0 Clause 9: Related Items

9.1 Auditors’ 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.

This implementation of the TPC Benchmark H was audited by Lorna Livingtree of Performance Metrics
(www.perfmetrics.com). Further information regarding the audit process August be obtained from:

Performance Metrics, Inc.
PO Box 984

Klamath, CA 95548
Telephone: (707) 482-0523
Fax: (707) 482-0575

For a copy of this disclosure, go to www.tpc.org.
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PERFORMANCE METRICS INC.
TPC Certified Auditors

August 31, 2005

Mr. Jim Barrett

Senior Database Systems Solutions Engineer & Architect
Hewlett-Packard Company

20555 SH 249

Houston, TX 77070

I have verified the TPC Benchmark™ H for the following configuration:

Platform: HP ProLiant DL585
Database Manager:  DB2 Universal Database 8.2

Operating System:  Red Hat Enterprise Linux 4 AS

CPU’s Memory Total Disks Qpph@ 300GB | QthH@300GB | QphH@300GB
4 AMD 875 64 GB | 2 @ 36GB 15K rpm 15,504.0 9,157.2 11,915.3
Opteron @ 2.2 160 @ 36GB 10K rpm
GHz IMB cache

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

o The database tables were defined with the proper columns, layout and sizes.

e The tested database was correctly scaled and populated for 300 GB using DBGEN.
The version of DBGEN was 1.3.0.

¢ The qualification database layout was identical to the tested database except for the
number and size of the files.

¢ The query text was verified to use only compliant variants.

e The executable query text was generated by QGEN and submitted to DB2 through a
compliant implementation specific layer. The version of QGEN was 1.3.0.

PO Box 984 Klamath, CA 95548 Page 1
(707) 482-0523 fax: (707) 482-0575 email: LornaL@PerfMetrics.com
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PERFORMANCE METRICS INC.
TPC Certified Auditors

e The validation of the query text against the qualification database produced compliant
results, with the specific exceptions noted below.

e The refresh functions were properly implemented and executed the correct number of
inserts and deletes.

e The load timing was properly measured and reported.

e The execution times were correctly measured and reported.

e The performance metrics were correctly computed and reported.

¢ The repeatability of the measurement was verified.

e The ACID properties were tested and verified.

o Sufficient mirrored log space was present on the tested system.

e The system pricing was checked for major components and maintenance.

e The executive summary pages of the FDR were verified for accuracy.

Auditor’s Notes: None

Sincerely,

Lorna Livingtree

Auditor
PO Box 984 Klamath, CA 95548 Page 2
(707) 482-0523 fax: (707) 482-0575 email: LornaL@PerfMetrics.com
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Appendix A: Tunable Parameters

. Note: These are the settings used during the power test. The settings altered for the load are documented in Appendix B.

A.1 DB2 UDB 8.2 Database Configuration
(nodes 0-3)

Node 0

Database Configuration for Database TPCD

Database configuration release level = 0x0a00
Database release level = 0x0a00
Database territory =UsS

Database code page =819
Database code set =1S08859-1

Database country/region code =1

Database collating sequence =BINARY
Alternate collating sequence (ALT_COLLATE) =
Database page size = 4096

Dynamic SQL Query management
DISABLE

(DYN_QUERY_MGMT) =

Discovery support for this database =~ (DISCOVER_DB) = ENABLE
Default query optimization class (DFT_QUERYOPT) =7

Degree of parallelism (DFT_DEGREE) = ANY

Continue upon arithmetic exceptions (DFT_SQLMATHWARN) = NO
Default refresh age (DFT_REFRESH_AGE) =0

Default maintained table types for opt (DFT_MTTB_TYPES) = SYSTEM
Number of frequent values retained (NUM_FREQVALUES) =0
Number of quantiles retained (NUM_QUANTILES) = 300

Backup pending =NO

Database is consistent =NO
Rollforward pending =NO

Restore pending =NO

Multi-page file allocation enabled =YES

Log retain for recovery status = RECOVERY
User exit for logging status =NO

Data Links Token Expiry Interval (sec)  (DL_EXPINT) =60
Data Links Write Token Init Expiry Intv(DL_WT_IEXPINT) = 60
Data Links Number of Copies (DL_NUM_COPIES) =1
Data Links Time after Drop (days) (DL_TIME_DROP) =1
Data Links Token in Uppercase (DL_UPPER) =NO
Data Links Token Algorithm (DL_TOKEN) = MACO

Database heap (4KB) (DBHEAP) = 40000

Size of database shared memory (4KB) (DATABASE_MEMORY) =
AUTOMATIC

Catalog cache size (4KB)
(MAXAPPLS*4)

Log buffer size (4KB)
Utilities heap size (4KB) (UTIL_HEAP_SZ) = 20000

Buffer pool size (pages) (BUFFPAGE) = 10240

Extended storage segments size (4KB) (ESTORE_SEG_SZ) = 16000
Number of extended storage segments (NUM_ESTORE_SEGS) =0

(CATALOGCACHE_SZ) =

(LOGBUFSZ) = 2048

Max storage for lock list (4KB) (LOCKLIST) = 60000

Max size of appl. group mem set (4KB) (APPGROUP_MEM_SZ) = 40000
Percent of mem for appl. group heap (GROUPHEAP_RATIO) =70

Max appl. control heap size (4KB) (APP_CTL_HEAP_SZ) = 2058

Sort heap thres for shared sorts (4KB) (SHEAPTHRES_SHR) =
(SHEAPTHRES)

Sort list heap (4KB)

SQL statement heap (4KB)
Default application heap (4KB)
Package cache size (4KB)
Statistics heap size (4KB)

(SORTHEAP) = 20480
(STMTHEAP) = 40000
(APPLHEAPSZ) = 16000
(PCKCACHESZ) = (MAXAPPLS*8)
(STAT_HEAP_SZ) = 20000

Interval for checking deadlock (ms) (DLCHKTIME) = 5000
Percent. of lock lists per application ~ (MAXLOCKS) =40
Lock timeout (sec) (LOCKTIMEOUT) =-1

Changed pages threshold (CHNGPGS_THRESH) =60

Number of asynchronous page cleaners (NUM_IOCLEANERS) =4
Number of /0 servers (NUM_IOSERVERS) = 16

Index sort flag (INDEXSORT) = YES

Sequential detect flag (SEQDETECT) = YES

Default prefetch size (pages) (DFT_PREFETCH_SZ) = AUTOMATIC
Track modified pages (TRACKMOD) = OFF
Default number of containers =1

Default tablespace extentsize (pages) (DFT_EXTENT_SZ) =32

Max number of active applications
Average number of active applications
Max DB files open per application

(MAXAPPLS) = 40
(AVG_APPLS) = 1
(MAXFILOP) = 1024

Log file size (4KB)
Number of primary log files
Number of secondary log files

(LOGFILSIZ) = 16384
(LOGPRIMARY) = 4
(LOGSECOND) = 2

Changed path to log files (NEWLOGPATH) =
Path to log files = /dev/cciss/cld2pl
Overflow log path (OVERFLOWLOGPATH) =

Mirror log path (MIRRORLOGPATH) =

First active log file =S0000030.LOG
Block log on disk full (BLK_LOG_DSK_FUL) =NO
Percent of max active log space by transaction(MAX_LOG) =0

Num. of active log files for 1 active UOW(NUM_LOG_SPAN) =0

Group commit count (MINCOMMIT) =1

Percent log file reclaimed before soft chckpt (SOFTMAX) = 100

Log retain for recovery enabled (LOGRETAIN) = RECOVERY
User exit for logging enabled (USEREXIT) = OFF

HADR database role
HADR local host name
HADR local service name

= STANDARD

(HADR_LOCAL_HOST) =

(HADR_LOCAL_SVC) =
HADR remote host name (HADR_REMOTE_HOST) =
HADR remote service name (HADR_REMOTE_SVC) =
HADR instance name of remote server (HADR_REMOTE_INST) =
HADR timeout value (HADR_TIMEOUT) = 120
HADR log write synchronization mode (HADR_SYNCMODE) =
NEARSYNC

First log archive method
Options for logarchmethl

(LOGARCHMETH1) = LOGRETAIN
(LOGARCHOPT1) =
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Second log archive method
Options for logarchmeth2 (LOGARCHOPT2) =
Failover log archive path (FAILARCHPATH) =

Number of log archive retries on error (NUMARCHRETRY) =5
Log archive retry Delay (secs) (ARCHRETRYDELAY) =20
Vendor options (VENDOROPT) =

(LOGARCHMETH?2) = OFF

Auto restart enabled (AUTORESTART) =ON

Index re-creation time and redo index build (INDEXREC) = SYSTEM
(RESTART)

Log pages during index build (LOGINDEXBUILD) = OFF
Default number of loadrec sessions (DFT_LOADREC_SES) =1
Number of database backups to retain (NUM_DB_BACKUPS) =12
Recovery history retention (days) (REC_HIS RETENTN) = 366

TSM management class
TSM node name

TSM owner

TSM password

(TSM_MGMTCLASS) =
(TSM_NODENAME) =
(TSM_OWNER) =

(TSM_PASSWORD) =

Automatic maintenance
Automatic database backup

(AUTO_MAINT) = OFF
(AUTO_DB_BACKUP) = OFF
Automatic table maintenance (AUTO_TBL_MAINT) = OFF

Automatic runstats (AUTO_RUNSTATS) = OFF

Automatic statistics profiling (AUTO_STATS_PROF) = OFF

Automatic profile updates (AUTO_PROF_UPD) = OFF

Automatic reorganization (AUTO_REORG) = OFF

Node 1

Database Configuration for Database TPCD

Database configuration release level = 0x0a00
Database release level = 0x0a00
Database territory =UsS

Database code page =819
Database code set =1S08859-1

Database country/region code =1

Database collating sequence =BINARY
Alternate collating sequence (ALT_COLLATE) =
Database page size = 4096

Dynamic SQL Query management
DISABLE

(DYN_QUERY_MGMT) =

Discovery support for this database =~ (DISCOVER_DB) = ENABLE
Default query optimization class (DFT_QUERYOPT) =7

Degree of parallelism (DFT_DEGREE) = ANY

Continue upon arithmetic exceptions (DFT_SQLMATHWARN) = NO
Default refresh age (DFT_REFRESH_AGE) =0

Default maintained table types for opt (DFT_MTTB_TYPES) = SYSTEM
Number of frequent values retained (NUM_FREQVALUES) =0
Number of quantiles retained (NUM_QUANTILES) = 300

Backup pending =NO

Database is consistent =NO
Rollforward pending =NO

Restore pending =NO

Multi-page file allocation enabled =YES

Log retain for recovery status = RECOVERY
User exit for logging status =NO

Data Links Token Expiry Interval (sec)  (DL_EXPINT) =60
Data Links Write Token Init Expiry Intvi(DL_WT_IEXPINT) = 60

Data Links Number of Copies
Data Links Time after Drop (days)
Data Links Token in Uppercase
Data Links Token Algorithm

(DL_NUM_COPIES) = 1
(DL_TIME_DROP) = 1
(DL_UPPER) = NO

(DL_TOKEN) = MACO

Database heap (4KB) (DBHEAP) = 40000

Size of database shared memory (4KB) (DATABASE_MEMORY) =
AUTOMATIC

Catalog cache size (4KB)
(MAXAPPLS*4)

Log buffer size (4KB)
Utilities heap size (4KB) (UTIL_HEAP_SZ) = 20000

Buffer pool size (pages) (BUFFPAGE) = 10240

Extended storage segments size (4KB) (ESTORE_SEG_SZ) = 16000
Number of extended storage segments (NUM_ESTORE_SEGS) =0
Max storage for lock list (4KB) (LOCKLIST) = 60000

(CATALOGCACHE_SZ) =

(LOGBUFSZ) = 2048

Max size of appl. group mem set (4KB) (APPGROUP_MEM_SZ) = 40000
Percent of mem for appl. group heap (GROUPHEAP_RATIO) =70
Max appl. control heap size (4KB) (APP_CTL_HEAP_SZ) = 2058

Sort heap thres for shared sorts (4KB) (SHEAPTHRES_SHR) =
(SHEAPTHRES)

Sort list heap (4KB)

SQL statement heap (4KB)
Default application heap (4KB)
Package cache size (4KB)
Statistics heap size (4KB)

(SORTHEAP) = 20480
(STMTHEAP) = 40000
(APPLHEAPSZ) = 16000
(PCKCACHESZ) = (MAXAPPLS*8)
(STAT_HEAP_SZ) = 20000

Interval for checking deadlock (ms) (DLCHKTIME) = 5000
Percent. of lock lists per application ~ (MAXLOCKS) = 40
Lock timeout (sec) (LOCKTIMEOUT) =-1

Changed pages threshold (CHNGPGS_THRESH) = 60

Number of asynchronous page cleaners (NUM_IOCLEANERS) =4
Number of 1/0 servers (NUM_IOSERVERS) =16

Index sort flag (INDEXSORT) = YES

Sequential detect flag (SEQDETECT) = YES

Default prefetch size (pages) (DFT_PREFETCH_SZ) = AUTOMATIC
Track modified pages (TRACKMOD) = OFF
Default number of containers =1

Default tablespace extentsize (pages) (DFT_EXTENT_SZ) =32

Max number of active applications
Average number of active applications
Max DB files open per application

(MAXAPPLS) = 40
(AVG_APPLS) = 1
(MAXFILOP) = 1024

Log file size (4KB)
Number of primary log files
Number of secondary log files

(LOGFILSIZ) = 16384
(LOGPRIMARY) = 4
(LOGSECOND) =2

Changed path to log files (NEWLOGPATH) =
Path to log files = /dev/cciss/c2d2pl
Overflow log path (OVERFLOWLOGPATH) =

Mirror log path (MIRRORLOGPATH) =

First active log file =S0000030.LOG
Block log on disk full (BLK_LOG_DSK_FUL) =NO
Percent of max active log space by transaction(MAX_LOG) = 0

Num. of active log files for 1 active UOW(NUM_LOG_SPAN) =0

Group commit count (MINCOMMIT) =1

Percent log file reclaimed before soft chckpt (SOFTMAX) = 100

Log retain for recovery enabled (LOGRETAIN) = RECOVERY
User exit for logging enabled (USEREXIT) = OFF

HADR database role
HADR local host name
HADR local service name
HADR remote host name

= STANDARD

(HADR_LOCAL_HOST) =
(HADR_LOCAL_SVC) =
(HADR_REMOTE_HOST) =
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HADR remote service name (HADR_REMOTE_SVC) =
HADR instance name of remote server (HADR_REMOTE_INST) =
HADR timeout value (HADR_TIMEOUT) = 120
HADR log write synchronization mode (HADR_SYNCMODE) =
NEARSYNC

First log archive method (LOGARCHMETH1) = LOGRETAIN

Options for logarchmethl (LOGARCHOPT1) =
Second log archive method (LOGARCHMETH2) = OFF
Options for logarchmeth2 (LOGARCHOPT2) =

Failover log archive path (FAILARCHPATH) =
Number of log archive retries on error (NUMARCHRETRY) =5
Log archive retry Delay (secs) (ARCHRETRYDELAY) =20
Vendor options (VENDOROPT) =

Auto restart enabled (AUTORESTART) = ON

Index re-creation time and redo index build (INDEXREC) = SYSTEM
(RESTART)

Log pages during index build (LOGINDEXBUILD) = OFF
Default number of loadrec sessions (DFT_LOADREC_SES) =1
Number of database backups to retain (NUM_DB_BACKUPS) =12
Recovery history retention (days) (REC_HIS_RETENTN) = 366

TSM management class
TSM node name

TSM owner

TSM password

(TSM_MGMTCLASS) =
(TSM_NODENAME) =
(TSM_OWNER) =

(TSM_PASSWORD) =

Automatic maintenance
Automatic database backup

(AUTO_MAINT) = OFF
(AUTO_DB_BACKUP) = OFF
Automatic table maintenance (AUTO_TBL_MAINT) = OFF

Automatic runstats (AUTO_RUNSTATS) = OFF

Automatic statistics profiling (AUTO_STATS_PROF) = OFF

Automatic profile updates (AUTO_PROF_UPD) = OFF

Automatic reorganization (AUTO_REORG) = OFF

Node 2

Database Configuration for Database TPCD

Database configuration release level = 0x0a00
Database release level = 0x0a00
Database territory =UsS

Database code page =819
Database code set =1S08859-1

Database country/region code =1

Database collating sequence =BINARY
Alternate collating sequence (ALT_COLLATE) =
Database page size = 4096

Dynamic SQL Query management
DISABLE

(DYN_QUERY_MGMT) =

Discovery support for this database =~ (DISCOVER_DB) = ENABLE
Default query optimization class (DFT_QUERYOPT) =7

Degree of parallelism (DFT_DEGREE) = ANY

Continue upon arithmetic exceptions (DFT_SQLMATHWARN) = NO
Default refresh age (DFT_REFRESH_AGE) =0

Default maintained table types for opt (DFT_MTTB_TYPES) = SYSTEM
Number of frequent values retained (NUM_FREQVALUES) =0
Number of quantiles retained (NUM_QUANTILES) = 300

Backup pending =NO
Database is consistent =NO
Rollforward pending =NO
Restore pending =NO

Multi-page file allocation enabled =YES
Log retain for recovery status = RECOVERY
User exit for logging status =NO

Data Links Token Expiry Interval (sec)  (DL_EXPINT) =60
Data Links Write Token Init Expiry Intvi(DL_WT_IEXPINT) = 60
Data Links Number of Copies (DL_NUM_COPIES) =1
Data Links Time after Drop (days) (DL_TIME_DROP) =1
Data Links Token in Uppercase (DL_UPPER) =NO
Data Links Token Algorithm (DL_TOKEN) = MACO

Database heap (4KB) (DBHEAP) = 40000
Size of database shared memory (4KB) (DATABASE_MEMORY) =
AUTOMATIC

Catalog cache size (4KB) (CATALOGCACHE_SZ) =
(MAXAPPLS*4)
Log buffer size (4KB) (LOGBUFSZ) = 2048

Utilities heap size (4KB) (UTIL_HEAP_SZ) = 20000

Buffer pool size (pages) (BUFFPAGE) = 10240

Extended storage segments size (4KB) (ESTORE_SEG_SZ) = 16000
Number of extended storage segments (NUM_ESTORE_SEGS) =0
Max storage for lock list (4KB) (LOCKLIST) = 60000

Max size of appl. group mem set (4KB) (APPGROUP_MEM_SZ) = 40000
Percent of mem for appl. group heap (GROUPHEAP_RATIO) =70
Max appl. control heap size (4KB) (APP_CTL_HEAP_SZ) = 2058

Sort heap thres for shared sorts (4KB) (SHEAPTHRES_SHR) =
(SHEAPTHRES)

Sort list heap (4KB)

SQL statement heap (4KB)
Default application heap (4KB)
Package cache size (4KB)
Statistics heap size (4KB)

(SORTHEAP) = 20480
(STMTHEAP) = 40000
(APPLHEAPSZ) = 16000
(PCKCACHESZ) = (MAXAPPLS*8)
(STAT_HEAP_SZ) = 20000

Interval for checking deadlock (ms) (DLCHKTIME) = 5000
Percent. of lock lists per application ~ (MAXLOCKS) = 40
Lock timeout (sec) (LOCKTIMEOUT) =-1

Changed pages threshold (CHNGPGS_THRESH) =60

Number of asynchronous page cleaners (NUM_IOCLEANERS) =4
Number of 1/0 servers (NUM_IOSERVERS) = 16

Index sort flag (INDEXSORT) = YES

Sequential detect flag (SEQDETECT) = YES

Default prefetch size (pages) (DFT_PREFETCH_SZ) = AUTOMATIC
Track modified pages (TRACKMOD) = OFF
Default number of containers =1

Default tablespace extentsize (pages) (DFT_EXTENT_SZ) =32

Max number of active applications
Average number of active applications
Max DB files open per application

(MAXAPPLS) = 40
(AVG_APPLS) = 1
(MAXFILOP) = 1024

Log file size (4KB)
Number of primary log files
Number of secondary log files

(LOGFILSIZ) = 16384
(LOGPRIMARY) = 4
(LOGSECOND) = 2

Changed path to log files (NEWLOGPATH) =
Path to log files = /devi/cciss/c3d2pl
Overflow log path (OVERFLOWLOGPATH) =

Mirror log path (MIRRORLOGPATH) =

First active log file =S0000030.LOG

Block log on disk full (BLK_LOG_DSK_FUL) =NO
Percent of max active log space by transaction(MAX_LOG) =0
Num. of active log files for 1 active UOW(NUM_LOG_SPAN) =0

Group commit count (MINCOMMIT) =1
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Percent log file reclaimed before soft chckpt (SOFTMAX) = 100
Log retain for recovery enabled (LOGRETAIN) = RECOVERY
User exit for logging enabled (USEREXIT) = OFF

HADR database role
HADR local host name
HADR local service name

= STANDARD

(HADR_LOCAL_HOST) =

(HADR_LOCAL_SVC) =
HADR remote host name (HADR_REMOTE_HOST) =
HADR remote service name (HADR_REMOTE_SVC) =
HADR instance name of remote server (HADR_REMOTE_INST) =
HADR timeout value (HADR_TIMEOUT) = 120
HADR log write synchronization mode (HADR_SYNCMODE) =
NEARSYNC

First log archive method (LOGARCHMETH1) = LOGRETAIN

Options for logarchmethl (LOGARCHOPT1) =
Second log archive method (LOGARCHMETH2) = OFF
Options for logarchmeth?2 (LOGARCHOPT2) =

Failover log archive path (FAILARCHPATH) =
Number of log archive retries on error (NUMARCHRETRY) =5
Log archive retry Delay (secs) (ARCHRETRYDELAY) =20
Vendor options (VENDOROPT) =

Auto restart enabled (AUTORESTART) = ON

Index re-creation time and redo index build (INDEXREC) = SYSTEM
(RESTART)

Log pages during index build (LOGINDEXBUILD) = OFF
Default number of loadrec sessions (DFT_LOADREC_SES) =1
Number of database backups to retain (NUM_DB_BACKUPS) =12
Recovery history retention (days) (REC_HIS_RETENTN) = 366

TSM management class
TSM node name

TSM owner

TSM password

(TSM_MGMTCLASS) =
(TSM_NODENAME) =
(TSM_OWNER) =

(TSM_PASSWORD) =

Automatic maintenance
Automatic database backup

(AUTO_MAINT) = OFF
(AUTO_DB_BACKUP) = OFF
Automatic table maintenance (AUTO_TBL_MAINT) = OFF

Automatic runstats (AUTO_RUNSTATS) = OFF

Automatic statistics profiling (AUTO_STATS_PROF) = OFF

Automatic profile updates (AUTO_PROF_UPD) = OFF

Automatic reorganization (AUTO_REORG) = OFF

Node 3

Database Configuration for Database TPCD

Database configuration release level = 0x0a00
Database release level = 0x0a00
Database territory =UsS

Database code page =819
Database code set =1S08859-1

Database country/region code =1

Database collating sequence =BINARY
Alternate collating sequence (ALT_COLLATE) =
Database page size = 4096

Dynamic SQL Query management
DISABLE

(DYN_QUERY_MGMT) =

Discovery support for this database =~ (DISCOVER_DB) = ENABLE
Default query optimization class (DFT_QUERYOPT) =7

Degree of parallelism (DFT_DEGREE) = ANY

Continue upon arithmetic exceptions (DFT_SQLMATHWARN) = NO
Default refresh age (DFT_REFRESH_AGE) =0

Default maintained table types for opt (DFT_MTTB_TYPES) = SYSTEM

Number of frequent values retained
Number of quantiles retained

(NUM_FREQVALUES) =0
(NUM_QUANTILES) = 300

Backup pending =NO

Database is consistent =NO
Rollforward pending =NO

Restore pending =NO

Multi-page file allocation enabled =YES

Log retain for recovery status = RECOVERY
User exit for logging status =NO

Data Links Token Expiry Interval (sec) (DL_EXPINT) =60
Data Links Write Token Init Expiry Intv(DL_WT_IEXPINT) = 60
Data Links Number of Copies (DL_NUM_COPIES) =1
Data Links Time after Drop (days) (DL_TIME_DROP) =1
Data Links Token in Uppercase (DL_UPPER) =NO
Data Links Token Algorithm (DL_TOKEN) = MACO0

Database heap (4KB) (DBHEAP) = 40000

Size of database shared memory (4KB) (DATABASE_MEMORY) =
AUTOMATIC

Catalog cache size (4KB)
(MAXAPPLS*4)

Log buffer size (4KB)
Utilities heap size (4KB) (UTIL_HEAP_SZ) = 20000

Buffer pool size (pages) (BUFFPAGE) = 10240

Extended storage segments size (4KB) (ESTORE_SEG_SZ) = 16000
Number of extended storage segments (NUM_ESTORE_SEGS) =0
Max storage for lock list (4KB) (LOCKLIST) = 60000

(CATALOGCACHE_SZ) =

(LOGBUFSZ) = 2048

Max size of appl. group mem set (4KB) (APPGROUP_MEM_SZ) = 40000
Percent of mem for appl. group heap (GROUPHEAP_RATIO) =70
Max appl. control heap size (4KB) (APP_CTL_HEAP_SZ) = 2058

Sort heap thres for shared sorts (4KB) (SHEAPTHRES_SHR) =
(SHEAPTHRES)

Sort list heap (4KB)

SQL statement heap (4KB)
Default application heap (4KB)
Package cache size (4KB)
Statistics heap size (4KB)

(SORTHEAP) = 20480
(STMTHEAP) = 40000
(APPLHEAPSZ) = 16000
(PCKCACHESZ) = (MAXAPPLS*8)
(STAT_HEAP_SZ) = 20000

Interval for checking deadlock (ms) (DLCHKTIME) = 5000
Percent. of lock lists per application ~ (MAXLOCKS) =40
Lock timeout (sec) (LOCKTIMEOUT) =-1

Changed pages threshold (CHNGPGS_THRESH) = 60

Number of asynchronous page cleaners (NUM_IOCLEANERS) =4
Number of /0 servers (NUM_IOSERVERS) =16

Index sort flag (INDEXSORT) = YES

Sequential detect flag (SEQDETECT) = YES

Default prefetch size (pages) (DFT_PREFETCH_SZ) = AUTOMATIC
Track modified pages (TRACKMOD) = OFF
Default number of containers =1

Default tablespace extentsize (pages) (DFT_EXTENT_SZ) =32

Max number of active applications
Average number of active applications
Max DB files open per application

(MAXAPPLS) = 40
(AVG_APPLS) = 1
(MAXFILOP) = 1024

Log file size (4KB)

Number of primary log files
Number of secondary log files
Changed path to log files

Path to log files

(LOGFILSIZ) = 16384
(LOGPRIMARY) = 4
(LOGSECOND) =2
(NEWLOGPATH) =
= /dev/cciss/c4d2pl
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Overflow log path
Mirror log path

(OVERFLOWLOGPATH) =
(MIRRORLOGPATH) =

First active log file =S0000030.LOG

Block log on disk full (BLK_LOG_DSK_FUL) =NO
Percent of max active log space by transaction(MAX_LOG) =0
Num. of active log files for 1 active UOW(NUM_LOG_SPAN) =0

Group commit count (MINCOMMIT) =1

Percent log file reclaimed before soft chckpt (SOFTMAX) = 100

Log retain for recovery enabled (LOGRETAIN) = RECOVERY
User exit for logging enabled (USEREXIT) = OFF

HADR database role
HADR local host name
HADR local service name

= STANDARD

(HADR_LOCAL_HOST) =

(HADR_LOCAL_SVC) =
HADR remote host name (HADR_REMOTE_HOST) =
HADR remote service name (HADR_REMOTE_SVC) =
HADR instance name of remote server (HADR_REMOTE_INST) =
HADR timeout value (HADR_TIMEOUT) = 120
HADR log write synchronization mode (HADR_SYNCMODE) =
NEARSYNC

First log archive method (LOGARCHMETH1) = LOGRETAIN

Options for logarchmethl (LOGARCHOPT1) =
Second log archive method (LOGARCHMETH2) = OFF
Options for logarchmeth?2 (LOGARCHOPT2) =

Failover log archive path (FAILARCHPATH) =
Number of log archive retries on error (NUMARCHRETRY) =5
Log archive retry Delay (secs) (ARCHRETRYDELAY) =20
Vendor options (VENDOROPT) =

Auto restart enabled (AUTORESTART) = ON

Index re-creation time and redo index build (INDEXREC) = SYSTEM
(RESTART)

Log pages during index build (LOGINDEXBUILD) = OFF
Default number of loadrec sessions (DFT_LOADREC_SES) =1
Number of database backups to retain (NUM_DB_BACKUPS) = 12
Recovery history retention (days) (REC_HIS_RETENTN) = 366

TSM management class
TSM node name

TSM owner

TSM password

(TSM_MGMTCLASS) =
(TSM_NODENAME) =
(TSM_OWNER) =
(TSM_PASSWORD) =

Automatic maintenance
Automatic database backup

(AUTO_MAINT) = OFF
(AUTO_DB_BACKUP) = OFF
Automatic table maintenance (AUTO_TBL_MAINT) = OFF

Automatic runstats (AUTO_RUNSTATS) = OFF

Automatic statistics profiling (AUTO_STATS_PROF) = OFF

Automatic profile updates (AUTO_PROF_UPD) = OFF

Automatic reorganization (AUTO_REORG) = OFF

A.2 DB2 UDB 8.2 Database Manager
Configuration

Database Manager Configuration
Node type = Enterprise Server Edition with local and remote clients
Database manager configuration release level = 0x0a00
CPU speed (millisec/instruction)

Communications bandwidth (MB/sec)
2.800000e+00

(CPUSPEED) = 1.889377¢-07
(COMM_BANDWIDTH) =

Max number of concurrently active databases (NUMDB) =1
Data Links support (DATALINKS) =NO
Federated Database System Support (FEDERATED) = NO

Transaction processor monitor name (TP_MON_NAME) =

Default charge-back account (DFT_ACCOUNT_STR) =
Java Development Kit installation path
amd64-142

(DIAGLEVEL) = 0
(NOTIFYLEVEL) =0
(DIAGPATH) =

Diagnostic error capture level
Notify Level
Diagnostic data directory path

Default database monitor switches
Buffer pool (DFT_MON_BUFPOOL) = OFF
Lock (DFT_MON_LOCK) = OFF
Sort (DFT_MON_SORT) = OFF

Statement (DFT_MON_STMT) = OFF
Table (DFT_MON_TABLE) = OFF
Timestamp (DFT_MON_TIMESTAMP) = OFF
Unit of work (DFT_MON_UOW) = OFF

Monitor health of instance and databases (HEALTH_MON) = OFF

SYSADM group name
SYSCTRL group name
SYSMAINT group name
SYSMON group name

(SYSADM_GROUP) =
(SYSCTRL_GROUP) =
(SYSMAINT_GROUP) =
(SYSMON_GROUP) =
Client Userid-Password Plugin (CLNT_PW_PLUGIN) =
Client Kerberos Plugin (CLNT_KRB_PLUGIN) =
Group Plugin (GROUP_PLUGIN) =

GSS Plugin for Local Authorization (LOCAL_GSSPLUGIN) =
Server Plugin Mode
Server List of GSS Plugins
Server Userid-Password Plugin
Server Connection Authentication
NOT_SPECIFIED

Database manager authentication
Cataloging allowed without authority (CATALOG_NOAUTH) = NO
Trust all clients (TRUST_ALLCLNTS) = YES

Trusted client authentication (TRUST_CLNTAUTH) = CLIENT
Bypass federated authentication (FED_NOAUTH) = NO

(SRVCON_GSSPLUGIN_LIST) =
(SRVCON_PW_PLUGIN) =
(SRVCON_AUTH) =

Default database path (DFTDBPATH) = /home/tpch
Database monitor heap size (4KB) (MON_HEAP_SZ) =90
Java Virtual Machine heap size (4KB) (JAVA_HEAP_SZ) = 1024
Audit buffer size (4KB) (AUDIT_BUF_SZ)=0
Size of instance shared memory (4KB) (INSTANCE_MEMORY) =

AUTOMATIC
Backup buffer default size (4KB)
Restore buffer default size (4KB)

(BACKBUFSZ) = 1024
(RESTBUFSZ) = 1024

Sort heap threshold (4KB) (SHEAPTHRES) = 320000

Directory cache support (DIR_CACHE) = YES

Application support layer heap size (4KB) (ASLHEAPSZ) =15
Max requester 1/0 block size (bytes) (RQRIOBLK) = 32767
Query heap size (4KB) (QUERY_HEAP_SZ) = 1000

Workload impact by throttled utilities(UTIL_IMPACT_LIM) = 10

Priority of agents (AGENTPRI) = SYSTEM

Max number of existing agents (MAXAGENTS) = 256
Agent pool size (NUM_POOLAGENTS) = 64

Initial number of agents in pool (NUM_INITAGENTS) =4
Max number of coordinating agents (MAX_COORDAGENTS) =
(MAXAGENTS - NUM_INITAGENTS)

Max no. of concurrent coordinating agents (MAXCAGENTS) =
MAX_COORDAGENTS

(SRV_PLUGIN_MODE) = UNFENCED

(AUTHENTICATION) = SERVER

(JDK_PATH) = /opt/IBMJava2-
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Max number of client connections
MAX_COORDAGENTS

(MAX_CONNECTIONS) =

Keep fenced process

Number of pooled fenced processes
MAX_COORDAGENTS

Initial number of fenced processes

(KEEPFENCED) = YES
(FENCED_POOL) =

(NUM_INITFENCED) =0
Index re-creation time and redo index build (INDEXREC) = RESTART
Transaction manager database name

1ST_CONN
Transaction resync interval (sec)

(TM_DATABASE) =

(RESYNC_INTERVAL) = 180

SPM name (SPM_NAME) =

SPM log size (SPM_LOG_FILE_SZ) = 256
SPM resync agent limit (SPM_MAX_RESYNC) = 20
SPM log path (SPM_LOG_PATH) =

TCP/IP Service name
Discovery mode
Discover server instance

(SVCENAME) = DB2_tpch
(DISCOVER) = SEARCH
(DISCOVER_INST) = ENABLE

Maximum query degree of parallelism (MAX_QUERYDEGREE) = ANY
Enable intra-partition parallelism (INTRA_PARALLEL) = YES

No. of int. communication buffers(4KB)(FCM_NUM_BUFFERS) = 20480
Number of FCM request blocks (FCM_NUM_RQB) =

AUTOMATIC
Number of FCM connection entries  (FCM_NUM_CONNECT) =
AUTOMATIC
Number of FCM message anchors (FCM_NUM_ANCHORS) =
AUTOMATIC

Node connection elapse time (sec) (CONN_ELAPSE) = 10
Max number of node connection retries (MAX_CONNRETRIES) =5
Max time difference between nodes (min) (MAX_TIME_DIFF) = 60

db2start/db2stop timeout (min) (START_STOP_TIME) =10

A.3 DB2 Environment Variables

DB2LINUXAIO=TRUE
DB2_SCATTERED_IO=0OFF
DB2_LGPAGE_BP=ON
DB2_EXTENDED_OPTIMIZATION=Y
DB2_ANTIOIN=Y
DB2_STRIPED_CONTAINERS=ON
DB2BPVARS=/home/tpch/custom/bpvar.cfg
DB2_FORCE_FCM_BP=YES
DB20PTIONS=-t -v +c
DB2_PARALLEL_lO=*

A.4 DB2 Version

Database and Database manager configuration taken at : Mon Aug 22
23:00:30 CDT 2005

DB21085! Instance "tpch" uses "64" bits and DB2 code release "SQL08022"
with

level identifier *03030106".

Informational tokens are "DB2 v8.1.1.88", "s050330", "MI100108", and
FixPak "9".

Product is installed at "/opt/IBM/db2/V8.1".

A.5 RHEL AS 4 Version

Linux bluemoon 2.6.9-15.EL.smp #1 SMP Fri Aug 5 19:00:35 EDT 2005
x86_64 x86_64 x86_64 GNU/Linux

A.6 RHEL AS 4 Configuration

/boot/grub/grub.conf

# grub.conf generated by anaconda

# Note that you do not have to rerun grub after making changes to this file
#NOTICE: You have a /boot partition. This means that

# all kernel and initrd paths are relative to /boot/, eg.
# root (hd0,0)

# kernel /vmlinuz-version ro root=/dev/cciss/c0d0p3
# initrd /initrd-version.img

#boot=/dev/cciss/c0d0

default=1

fallback=0

splashimage=(hd0,0)/grub/splash.xpm.gz
#hiddenmenu
title Red Hat Enterprise Linux AS (2.6.9-15.ELsmp)

root (hd0,0)

kernel /vmlinuz-2.6.9-15.ELsmp ro root=LABEL=/ numa=on
selinux=0 elevator=deadline

initrd /initrd-2.6.9-15.ELsmp.img
title HP-2.6.9-15.ELsmp-2

root (hd0,0)

kernel /vmlinuz-2.6.9-15.ELsmp ro root=LABEL=/ huma=on
selinux=0 elevator=deadline

initrd /HP-initrd-2.6.9-15.ELsmp.img-2

fetc/rc.local

#!/bin/sh

#

# This script will be executed *after* all the other init scripts.
# You can put your own initialization stuff in here if you don't
# want to do the full Sys V style init stuff.

touch /var/lock/subsys/local
rdate -5 10.1.0.1

chown -R tpch:db2iadm1 /dev/cciss
chmod -R 777 /dev/cciss

# Set smp_affinity for P600 ccissO thru cciss8
echo "1" > /proc/irg/193/smp_affinity

echo "1" > /proc/irg/217/smp_affinity

echo "2" > /proc/irg/225/smp_affinity

echo "4" > /proc/irq/233/smp_affinity

echo "8" > /proc/irg/50/smp_affinity

echo "1" > /proc/irg/58/smp_affinity

echo "2" > /proc/irg/66/smp_affinity

echo "4" > /proc/irg/74/smp_affinity

echo "8" > /proc/irg/82/smp_affinity

[etc/sysctl.conf
# Kernel sysctl configuration file for Red Hat Linux

# For binary values, 0 is disabled, 1 is enabled. See sysctl(8) and
# sysctl.conf(5) for more details.

# Controls IP packet forwarding
net.ipv4.ip_forward = 0

# Controls source route verification
net.ipv4.conf.default.rp_filter =1

# Do not accept source routing
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net.ipv4.conf.default.accept_source_route =0

# Controls the System Request debugging functionality of the kernel
kernel.sysrq = 0

# Controls whether core dumps will append the PID to the core filename.

# Useful for debugging multi-threaded applications.
kernel.core_uses_pid =1

# DB2 settings for 64GB memory

vm.swappiness = 0

## the following line was commentd out for the load portion of the test
## it was uncommentted before beginning the perfromance runs
vm.nr_hugepages = 29952

kernel.sem = 250 1024000 400 4096

kernel.shmall = 66060288

kernel.shmmax = 64424509440

kernel.msgmnb = 32768

kernel.msgmni = 16384

letc/sysconfig/il8n

LANG="en_US.ISO8859-1"
SUPPORTED="en_US.ISO8859-1:en_US:en”
SYSFONT="latarcyrheb-sun16”

A.7 HP Smart Array P600 SAS Controller
Cache Settings

The HP P600 SAS Controller cache settings for all the database data drives
was configured for the ratio of 0% read / 100% write .

The HP P600 SAS Controller cache settings for the database log drives was
disabled.
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Appendix B: Database Build Scripts

B.1 alter_bufferpools

-- Alter Bufferpools

ALTER BUFFERPOOL IBMDEFAULTBP SIZE 153600;
COMMIT WORK;

ALTER BUFFERPOOL BP32K SIZE 281600;

COMMIT WORK;

ALTER BUFFERPOOL BP32K NUMBLOCKPAGES 42240;
COMMIT WORK;

ALTER BUFFERPOOL BP32KTEMP SIZE 38400;
COMMIT WORK;

CONNECT RESET;

DB2STOP FORCE;

DB2START;

B.2 backupdb.ksh

#1/bin/ksh

# backup the database.

# The system has been configured such that each node is backed up on the
subsequent node.

# Node 0 backup up to Node 1, Node 1 backup up to Node 2 etc.

# Backup is to a file system so make output unbuffered.

# do catalog node first

tstamp=$(date +%y%m%d-%H%M%S)

echo "Backup Database Started " $tstamp

db2_all "<<+0< db2 backup database tpcd to /backup_1, /backup_2,
/backup_3, /backup_5, /backup_6, /backup_7 with 16 buffers parallelism 8
without prompting "

db2_all "<<+1< db2 backup database tpcd to /backup_2,
/backup_3, /backup_4, /backup_6, /backup_7, /backup_0 with 16 buffers
parallelism 8 without prompting " &

db2_all "<<+2< db2 backup database tpcd to /backup_3,
/backup_4, /backup_5, /backup_7, /backup_0, /backup_1 with 16 buffers
parallelism 8 without prompting " &

db2_all "<<+3< db2 backup database tpcd to /backup_4,
/backup_5, /backup_6, /backup_0, /backup_1, /backup_2 with 16 buffers
parallelism 8 without prompting " &
-
walit
tstamp=$(date +%y%m%d-%H%M%S)
echo "Backup Database Finished " $tstamp

B.3 bp.vars

NUMPREFETCHQUEUES=2
PREFETCHQUEUESIZE=200

B.4 buildtpcd

#!/usr/bin/perl
# usage buildtpcd [QUAL]
# ASSUMPTIONS: all ddl files have commits in them!
($myName = $0) =~ s@.*/@@; $usage="
Usage: buildtpcd [QUAL]
where QUAL is the optional parameter saying to build the qualification
database (sf =.1 = 100MB)\n";

$qual="";
if (@ARGV == 1){

$qual = SARGV[0];
}

# get TPC-D specific environment variables
require "getvars";

require "macro.pl”;

require "tpcdmacro.pl”;

require "version";

$timestamp="per| gettimestamp "short"";

# Make output unbuffered.

open(STDOUT, “| tee buildtpcd.out.${timestamp}");
select(STDOUT);

$=1;

#

#

#

# verify that necessary environment variables for building the database

# are present. Default those that aren't necessary #
#. H

# H

# variables that must be specified for script to run

@reqVars = ("TPCD_PLATFORM",
"TPCD_PRODUCT",
"TPCD_VERSION",
"TPCD_DBNAME",
"TPCD_MODE",
"TPCD_SF",
"TPCD_DDLPATH",
"TPCD_AUDIT",
"TPCD_AUDIT_DIR",
"TPCD_BUILD_STAGE");

# variables default to 'NULL' if unspecified
@defNullVars = ("TPCD_LOAD_SCRIPT",
"TPCD_LOAD_SCRIPT_QUAL",
"TPCD_INPUT",
"TPCD_QUAL_INPUT",
"TPCD_DBGEN",
"TPCD_LOGPRIMARY",
"TPCD_LOGSECOND",
"TPCD_LOGFILSIZ",
"TPCD_LOG_DIR",
"TPCD_MACHINE",
"TPCD_AGENTPRI",
"TPCD_STAGING_TABLE_DDL",

"TPCD_PRELOAD_STAGING_TABLE_SCR IPT",

“TPCD_DELETE_STAGING_TABLE_SQL",
“TPCD_RUNSTATSHORT",
“TPCD_ADD RI",

“TPCD_AST",
“TPCD_DBM_CONFIG",
“TPCD_EXPLAIN_DDL",
“TPCD_NODEGROUP_DEF",
“TPCD_BUFFERPOOL_DEF",
“TPCD_LOAD_DB2SET_SCRIPT",
“TPCD_DB2SET_SCRIPT",
“TPCD_LOG_DIR_SETUP_SCRIPT",
“TPCD_LOAD_CONFIGFILE",
“TPCD_LOAD_DBM_CONFIGFILE",
“TPCD_TEMP");

&setVar(@reqVars, "ERROR");
&setVar(@defNullVars, "NULL");

if ($qual eq "QUAL" ){
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@reqQualVars = ("TPCD_QUAL_DBNAME",
“TPCD_QUAL_DDL",
“TPCD_QUAL_TBSP_DDL",
“TPCD_QUALCONFIGFILE",
“TPCD_DBM_QUALCONFIG",

"TPCD_LOAD_QUALCONFIGFILE",
"TPCD_LOAD_DBM_QUALCONFIGFILE");
&setVar(@reqQualVars, "ERROR");
if ((SENV{"TPCD_QUAL_INPUT"}) eq "NULL" ){

if (SENV{"TPCD_DBGEN"}) eq "NULL") ||
((SENV{"TPCD_TEMP"}) eq "NULL"))}{

die "TPCD_DBGEN and TPCD_TEMP must be set if flatfiles are not

provided.\n";
}
}
}

$platform=$ENV{"TPCD_PLATFORM"};

if (length(SENV{"TPCD_DBPATH"}) <= 0}
# if no db pathname specified, build the db in the home directory
if ($platform eq "aix" ||
$platform eq “sun" ||
$platform eq "ptx" ||
$platform eq "hp" ||
$platform eq "linux"){
$ENV{"TPCD_DBPATH"} = $SENV{"HOME"};

}
elsif ( $platform eq "nt" ){
SENV{"TPCD_DBPATH"} = $SENV{"HOMEDRIVE"};
}
else{
die "platform ‘$platform' not supported yet\n";

}

1
if ((SENV{"TPCD_INPUT"}) eq "NULL" ){
if ((BENV{"TPCD_DBGEN"}) eq "NULL") ||
((ENV{"TPCD_TEMP"}) eq "NULL")){
die "TPCD_DBGEN and TPCD_TEMP must be set if flatfiles are not
provided.\n";
}
}

#

Jt:tt:lt

# ddl script files found under custom directory
#.

#

if (length(SENV{"TPCD_DDL"}) <= 0){
$ENV{"TPCD_DDL"} = "dss.ddI";

1
if (length(SENV{"TPCD_TBSP_DDL"}) <= 0)}{
$ENV{"TPCD_TBSP_DDL"} = "dss.tbsp.ddI";

1
if (length(SENV{"TPCD_INDEXDDL"}) <= 0){
$ENV{"TPCD_INDEXDDL"} = "dss.index";

}
if (length(BENV{"TPCD_RUNSTATS"}) <= 0){
$ENV{"TPCD_RUNSTATS"} = "dss.runstats";

1

if (length(SENV{"TPCD_CONFIGFILE"}) <= 0§
$ENV{"TPCD_CONFIGFILE"} = "dss.dbconfig";

}

+*

#.
# other settings #

#.
#

+H*

if (length($ENV{"TPCD_BACKUP_DIR"}) <= 0){
$SENV{"TPCD_BACKUP_DIR"} = "${delim}dev${delim}null";

}
if (length($ENV{"TPCD_COPY_DIR"}) <= 0){
SENV{"TPCD_COPY_DIR"} = "${delim}dev${delim}null";

}
if (length($ENV{"TPCD_TEMP"}) <= 1){
$ENV{"TPCD_TEMP"} = "/u/$instance/sqllib/tmp";

}
if (length(SENV{"TPCD_PHYS_NODE"}) <= 0}
$ENV{"TPCD_NODEGROUP_DEF"}="NULL"

}
if (length($ENV{"TPCD_GENERATE_SEED_FILE"}) <= 0){
$ENV{"TPCD_GENERATE_SEED_FILE"} = "no";

1
if (length($ENV{"TPCD_SORTBUF"}) <= 0){
$SENV{"TPCD_SORTBUF"} = 4096;

1
if (length($SENV{"TPCD_LOAD_PARALLELISM"}) <=0){
$SENV{"TPCD_LOAD_PARALLELISM"} =0;

}
if (length(SENV{"TPCD_LOADSTATS"}) <= 0){
$ENV{"TPCD_LOADSTATS"} = "no";

1
if (length($ENV{"TPCD_FASTPARSE"}) <= 0){
$SENV{"TPCD_FASTPARSE"} = "no";

1
if (length($ENV{"TPCD_LOG"}) <= 0){
$ENV{"TPCD_LOG"} = "no";

}
if (length($ENV{"TPCD_SMPDEGREE"}) <= 0 ){
$ENV{"TPCD_SMPDEGREE"} = 1;

3
if (length(SENV{"TPCD_ACTIVATE"}) <= 0){
SENV{"TPCD_ACTIVATE"} = "no";

}
if (length(SENV{"TPCD_APPEND_ON"}) <= 0){
SENV{"TPCD_APPEND_ON"}="yes"

b

if (length($ENV{"TPCD_GENERATE_SEED_FILE"}) <= 0){
SENV{"TPCD_GENERATE_SEED_FILE"}="no";

3

#setup global variables

$tpcdVersion= SENV{"TPCD_VERSION"};

$huildStage= $ENV{"TPCD_BUILD_STAGE"};
$mode= $ENV{"TPCD_MODE"};

$delim = SENV{"TPCD_PATH_DELIM"};

$sep = $ENV{"COMMAND_SEP"};
$ddlpath= $ENV{"TPCD_DDLPATH"};

$extraindex= SENV{"TPCD_EXTRAINDEX"};
$earlyindex= $ENV{"TPCD_EARLYINDEX"};
$loadstats= SENV{"TPCD_LOADSTATS"};
$addRI= $SENV{"TPCD_ADD_RI"};
S$astFile= $SENV{"TPCD_AST"};

$genSeed= $ENV{"TPCD_GENERATE_SEED _FILE"};
$log= $ENV{"TPCD_LOG"}
$activate= SENV{"TPCD_ACTIVATE"};

$Real Audit= $ENV{"TPCD_AUDIT"};
$auditDir= $ENV{"TPCD_AUDIT_DIR"};

$loadsetScript=
$ENV{"TPCD_LOAD_DB2SET_SCRIPT"};

$user= $SENV{"USER"};

$logDirScript=
$ENV{"TPCD_LOG_DIR_SETUP_SCRIPT"};

$logprimary= SENV{"TPCD_LOGPRIMARY"};
$logsecond= SENV{"TPCD_LOGSECOND"};
$logfilsiz= SENV{"TPCD_LOGFILSIZ"};
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$dbpath = $ENV{"TPCD_DBPATH"};

$explainDDL= $ENV{"TPCD_EXPLAIN_DDL"};
$platform= $ENV{"TPCD_PLATFORM"};
$buffpooldef= $ENV{"TPCD_BUFFERPOOL_DEF'"};
$stagingThl =

$ENV{"TPCD_STAGING_TABLE_DDL"};
$preloadSampleUF=

$ENV{"TPCD_PRELOAD _STAGING_TABLE_SCRIPT"};
$deleteSampleUF=

SENV{"TPCD_DELETE_STAGING_TABLE_SQL"};

$machine= $ENV{"TPCD_MACHINE"};

$runstatShort = $ENV{"TPCD_RUNSTATSHORT"};
$runstats = $ENV{"TPCD_RUNSTATS"};

$smpdegree = $ENV{"TPCD_SMPDEGREE"};
$agentpri = SENV{"TPCD_AGENTPRI"};
$setScript = $ENV{"TPCD_DB2SET_SCRIPT"};
$backupdir = $ENV{"TPCD_BACKUP_DIR"};
$nodegroupdef= $SENV{"TPCD_NODEGROUP_DEF"};
$dbgen= $ENV{"TPCD_DBGEN"};
$appendOn= $ENV{"TPCD_APPEND ON"};
$indexddI= SENV{"TPCD_INDEXDDL"};

if($qual eq "QUAL"){
$logDir=" $ENV{"TPCD_LOG_QUAL_DIR"};
$dbname= $ENV{"TPCD_QUAL_DBNAME"};

S$input= SENV{"TPCD_QUAL_INPUT"};

$sf= $ENV{"TPCD_QUAL_SF"};
$loadconfigfile=$ENV{"TPCD_LOAD_QUALCONFIGFILE"};
$loadDBMconfig=
$ENV{"TPCD_LOAD_DBM_QUALCONFIGFILE"};
$loadscript =

$ENV{"TPCD_LOAD_SCRIPT_QUAL"};

$configfile = $ENV{"TPCD_QUALCONFIGFILE"};
$dbmconfig = $ENV{"TPCD_DBM_QUALCONFIG"};
$ddl= $ENV{"TPCD_QUAL_DDL"};
$tbspddl= SENV{"TPCD_QUAL_TBSP_DDL"};
Yelse{
$logDir=" $ENV{"TPCD_LOG_DIR"};
$dbname= $ENV{"TPCD_DBNAME"};
$input= $ENV{"TPCD_INPUT"};
$sf= $ENV{"TPCD_SF"};
$loadconfigfile=3ENV{"TPCD_LOAD_CONFIGFILE"};
$loadDBMconfig=
$ENV{"TPCD_LOAD_DBM_CONFIGFILE"};
$loadscript = $ENV{"TPCD_LOAD_SCRIPT"};
$configfile = $ENV{"TPCD_CONFIGFILE"};
$dbmconfig = SENV{"TPCD_DBM_CONFIG"};
$ddI= $ENV{"TPCD_DDL"};
$tbspddl= $SENV{"TPCD_TBSP_DDL"};
}
if (($mode eq "uni") || ( $mode eq "smp" ))}{
$all_In="once";
$all_pn="once";
$once="once";
}
else{
$all_In="all_In";
$all_pn="all_pn";
$once="once";
}
# #
# echo parameter settings to acknowledge what is being built #
# and set db2set options for database load #
#H. H

&printSummary;

print "\nSleeping for 15 seconds to give you a chance to reconsider...\n";
sleep 15;

if ($platform eq "nt" ){
if (($mode eq "uni") || ($mode eq "smp")){
#spaces required for NT
$rc=&dodb_noconn("db2set DB2OPTIONS=\" -t -v +c\";db2set
DB2NTNOCACHE=0ON" $all_lIn);
}
else{
$rc=&dodb_noconn("db2set DB2OPTIONS=\\\" -t -v +c\\\";db2set
DB2NTNOCACHE=ON" $all_In);

}

else{
if (($mode eq "uni") || ($mode eq "smp")){
$rc=&dodb_noconn("db2set DB20OPTIONS=\"-t -v +c\"" $all_lIn);

else{
$rc=&dodb_noconn(*db2set DB20PTIONS=\\\"-t -v +c\\"*,$all_In);

}

}
if ($rc!1=0){
die "failure setting db2 environment variable : rc = $rc\n”;

}

# set the db2 env vars for loading, from the
TPCD_LOAD_DB2SET_SCRIPT script #

#. H
# #

if ($loadsetScript ne "NULL")
if ($platform eq "nt" ){
if (($mode eq "uni™) || ( $mode eq "smp" )){
$rc=system("${ddIpath}${delim}$loadsetScript");

else{
$rc=system(" rah \" cd ${ddlpath} & $loadsetScript\" ");

}

else{
$re=system("${ddIpath}${delim}$loadsetScript");

($rc == 0) || die "failure loading db2set parms from $loadsetScript \n";

1&stopStart || die;
#.

++

# Begin complete build: TPCD_BUILDSTAGE = ALL #
#.

+H*

if($buildStage eq "ALL") {
#create the database
$rc = &createDb;
($rc == 0) || die "ERROR: create database failed. rc = $rc\n *;
&setLog;

3
$rc = &setLoadConfig;

#.

#

# Begin build from CreateTablespace or early Indexes #
#.

+H*

if( $buildStage eq "ALL" ||
$buildStage eq "CRTTBSP" ||
($buildStage eq "INDEX" && S$earlyindex eq "yes")){
1&createNodegroups || print "ERROR: create nodegroups
failed.\n";

TPC Benchmark H Full Disclosure Report for HP ProLiant DL585 2.2GHz 4P DC — August 31, 2005 33

© 2005 Hewlett Packard Company. All rights reserved



1&createBufferPools || print "ERROR: create bufferpools

failed.\n";

&outtime("*** Start of audited Load Time - starting to create
tables");

1&createTablespaces || print "WARNING: create tablespaces
error.\n";

1&createExplainTbls || print "ERROR: create EXPLAIN tables
failed.\n";

1&createTables || print "ERROR: create tables failed.\n";
mkdir("${delim}tmp${delim}$instance",0777);

# if earlyindex requested, create indexes
if ($earlyindex eq "yes" ){
1&createlndexes(“early") || die "ERROR: create early

indexes failed.\n";

}

# start the dbgen and load.....call the specific mode for loading
(uni,smp,min)

1&loadData || die "ERROR: failure during load data\n";

# remove the update.pair.num file so when setupDir runs, it
doesn't
# hang waiting for an answer on nt
&rm("$auditDir${delim}$dbname.$user.update.pair.num");
# verify that the audit directory exists
$filename="%auditDir";
if (-e $filename){
# set up the $auditDir/$dbname.$user.update.pair.num
file
# to start at update pair 1

$filename="$auditDir${delim}$dbname.$user.update.pair.num";

Yelse{

SauditDir";

mkdir ("$auditDir", 0775) || die "cannot mkdir

print "setting update pair num to 1\n";
system(“echo 1 > $filename");

+*

Begin build from Index or Load #

e

+*

if( $buildStage eq "ALL" ||
$buildStage eq "CRTTBSP" ||
$buildStage eq "LOAD" ||
$buildStage eq "INDEX"){

# if indexes haven't been created, do so now
if ( $earlyindex ne "yes" ){
1&createlndexes("normal”) || die "ERROR: create
indexes failed.\n";

if ( $extraindex ne "no" ){
1&createlndexes("extra") || die "ERROR: create extra
indexes failed.\n";

}
}; # end create/load/index phase of the build

#. H
# Begin build from runstats #
#.

#

+*

if( $buildStage eq "ALL" ||
$buildStage eq "CRTTBSP" ||
$buildStage eq "LOAD" ||
$buildStage eq "INDEX" ||
$buildStage eq "RUNSTATS"){

# if statistics not gathered on the load, run runstats (we have to
run the

# stats at the same time as the index creation whether it be both
during load,

# or after load)

# We need to run the runstats as well if we have specifed an extra
index file

# for "after load" indexes

if (( $loadstats eq "no" ) || (' $earlyindex eq "no™ ) || ( $extraindex
ne "no" ){

&doRunStats;
}
3
# #
# End build phase: all/load/index/runstats #
#. H
# Add RI/AST, set run configuration #

#.

#

+H*

if ($addRI ne "NULL" ){
&outtime("*** Adding RI contraints started");
&dodb2file($dbname,"$ddIpath${delim}$addRI1",$once);
&outtime("*** Adding RI contraints completed");

}

#add the AST if it has been requested

if ($astFile ne "NULL" ){
&outtime("*** Adding AST started");
&dodb2file($dboname,"$ddIpath${delim}$astFile",$once);
&outtime("*** Adding AST completed");

}

# check thsp info
&dodb_conn($dbname,"db2 list tablespaces show detail",$once);

# set the configuration
&outtime("*** Set Configuration started");
&outtime("*** Setting degree of parallelism™);

&setConfiguration;
# if logging is enabled, we must take a backup of the database
if ($log eq "yes" ){
&createBackup;
}

# stop and restart the database to get config parms recognized
1&stopStart || die;

&outtime("*** Set Configuration completed™);
&outtime("*** End of audited Load Time");

#create generated seeds

if ($genSeed ne "no" )}{
$rc = system("perl createmseedme.pl 1000");
($rc 1= 0) || warn “createmseedme failed\n";

-

H
Call buildptpcdbatch to compile tpcdbatch #

H#

- if we are in real audit mode then we have to do a number of things  #
set up the audit directory structure and the run directory structure #
so that once we have completed the buildtpcd, we are ready to run.  #
first remove any old "update pair number" file so we won't be prompted #
doing setupDir. #

- before we stop the database for the final time #
if we are in the real audit mode then run dbtables and dbcheck before #
we print out the notice that we're ready to run performance tests  #

HHBFEHHFHFHHFHRFR
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# if we are building the qualification database then we'll bind to both #

# the dbname database and the qualification database #
#. H

$rc = system("'perl buildtpcdbatch $qual");
($rc ==0) || die "buildtpcdbatch failed rc=$rc\n";

if ($RealAudit eq "yes" )}{
&rm("$auditDir${delim}tools${delim}tpcd.runsetup”);
system("perl setupRun");
if ($qual eq "QUAL" ){
$verifyType="q";
}

else{
$verifyType="t";

}

system("'perl tablesdb $verifyType");

&dodb2file($dbname,"$auditDir${delim}tools${delim}first10ro
ws.sql",$once);

}

+*

Create Catalog info #

o
F*

$rc = system("perl catinfo.pl b");
($rc ==0) || warn "catinfo failed!!! rc = $rc\n";

$re=system("'db2stop");
($rc == 0) || die "failure during db2stop rc = $rc \n";

&outtime("*** Ready to run the performance tests once the dom has
restarted");

if ( $RealAudit ne "yes" ){
# if we are not in a real audit, then we can restart the database manager
# if we are in a real audit, then we don't want to do this until the
# power test starts
$rc=system("db2start");
($rc ==0) || die "failure during db2start rc = $rc \n";
if ($activate eq "yes" ){
&dodb_noconn("activate database $dbname",$once);
}
}

&outtime("*** Finished creating the database™);
#.

+*

# finished creating the database #
H.

#

+H*

#

# Function: setLog #
#.
sub setLog{
# update the log information first
# set up the log directory before we do any index creation
my $rc;
my $setLogs;
my $setLogString;

++

+H*

if ($logDirScript ne "NULL"){
system ("perl $ddIpath${delim}$logDirScript");

elsif ( $logDir ne "NULL" ){
&dodb_noconn(“db2 update database configuration
for $dbname using newlogpath $logDir",$all_In);

$setlogs=0;

$setLogString="";
if ($logprimary ne "NULL" ){
$setLogString.="db2 update db cfg for $dbname using
logprimary $logprimary";
$setLogs=1;

1
if ($logsecond ne "NULL" ){
if ($setLogs !=0){
$setlLogString.=" $sep *;

b

$setLogString.="db2 update db cfg for $dbname using
logsecond $logsecond";

$setlogs=1;

}
if ($logfilsiz ne "NULL" ){
if ($setLogs !=0 ){
$setLogString.=" $sep ";

}

$setLogString.="db2 update db cfg for $dbname using
logfilsiz $logfilsiz";

$setLogs=1;

}
if ($setLogs !=0 ){
$setLogString.=" $sep ";

$setLogString.="db2 update db cfg for $dbname using logbufsz

128",
$rc = &dodb_noconn("$setLogString",$all_In);
}
# #
# Function: createDb #

#.

sub createDb{

&outtime("*** Starting to create the database");

# setup required variables

my $rc;

$rc = &dodb_noconn("'db2 \"create database $dbname on $dbpath
collate using identity with "'TPC-D $sf GB'\"",$once);

($rc == 0) || return($rc);

# reset the db and dbm configuration before we start

&dodb_noconn("db2 reset database configuration for
$dbname™,$all_In);

&dodb_conn($dbname,"db2 alter bufferpool ibmdefaultbp size -1

+*

$sep \
db2 grant connect on database to public $sep \
db2 grant dbadm on database to $dbname $sep \
db2 commit",$once);
&dodb_noconn("db2 reset database manager
configuration",$once);

}

#.

#

# Function: createNodegroups #
#.

sub createNodegroups{
&outtime("*** Creating the nodegroups.");

+H*

+H*

my $rc;
if ($nodegroupdef ne "NULL"){
$rc=

&dodb2file($dbname,"$ddIpath${delim}$nodegroupdef”,$once);

}
}
# #
# Function: createExplainThls #
#. H#

sub createExplainThls{
&outtime("*** Creating the EXPLAIN tables.");
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my $rc;

my $explnPathFile;
my $home;

my $sqlpath;

if ($explainDDL ne "NULL" )}{
$explnPathFile="$explainDDL";
}

else{
if ($platform eq "ptx" ){
$home=$ENV{"HOME"};
$sqlpath="$home${delim}sqllib";

}

if ( $platform ne "nt" ){
$home=$ENV{"HOME"};
$sqlpath="$home${delim}sqllib";

else{
$sqlpath=$ENV{"DB2PATH"};

$explnPathFile="$sqlpath${delim}misc${delim}EXPLAIN.DDL

}

$rc = &dodb_conn($doname,

"db2 -tvf $explnPathFile $sep \

db2 alter table explain_instance locksize table append on $sep \
db2 alter table explain_statement locksize table append on $sep \
db2 alter table explain_argument locksize table append on $sep \
db2 alter table explain_object locksize table append on $sep \
db2 alter table explain_operator locksize table append on $sep \
db2 alter table explain_predicate locksize table append on $sep \
db2 alter table explain_stream locksize table append on",
$once);

+*

Function: createBufferPools #

H H

**

sub createBufferPools{
my $rc;
&outtime("*** Creating the bufferpools");
if ($buffpooldef ne "NULL" ){
#run the create bufferpool ddl

$rc =
&dodb2file($dbname,"$ddIpath${delim}$buffpooldef",$once);
}
}
# #
# Function: createTablespaces #
#H. H

sub createTablespaces{
&outtime("*** Ready to start creating the tablespaces");
# setup required variables
my $rc;
$rc = &dodb2file($dbname, "$ddIpath${delim}$thspddl”,$once);
($rc == 0) || return $rc;
# create/populate the staging tables
if ($stagingThl ne "NULL" ){
# staging tables must be created for both test and
qualification database
# but they do not need to be populated for the
qualification database
$rc =
&dodb2file($dbname,"$ddIpath${delim}$stagingThl",$once);
($rc == 0) || return $rc;
if ($qual ne "QUAL" ){
if ($preloadSampleUF ne "NULL" ){
# preload the sample UF data
for statistics gathering

$rc = system (“perl
$ddlpath${delim}$preloadSampleUF");
#($rc == 0) || return $rc;

}
if ($deleteSampleUF ne "NULL" ){
# delete the sample rows now
that stats have been gathered
$rc =
&dodb2file($dbname,"$ddIpath${delim}$deleteSampleUF" $once);
#($rc == 0) || return $rc;

}
}
3
}
# #
# Function: createTables #
# #
sub createTables{
my $rc;
$rc = &dodb2file($dbname, $ddIpath${delim}$ddI",$once);
($rc == 0) || return $rc;
# update the locksize on the non-updated tables to be table level
locking
# update the tables for appendmode
if ($appendOn eq "yes"){
$rc = &dodb_conn($doname,
"db2 alter table tpcd.nation locksize table $sep \
db2 alter table tpcd.region locksize table $sep \
db2 alter table tpcd.customer locksize table $sep \
db2 alter table tpcd.supplier locksize table $sep \
db2 alter table tpcd.part locksize table $sep \
db2 alter table tpcd.partsupp locksize table $sep \
db2 alter table tpcd.lineitem append on $sep \
db2 alter table tpcd.orders append on",
$once);
else{
$rc = &dodb_conn($dbname,
"db2 alter table tpcd.nation locksize table $sep \
db2 alter table tpcd.region locksize table $sep \
db2 alter table tpcd.customer locksize table $sep \
db2 alter table tpcd.supplier locksize table $sep \
db2 alter table tpcd.part locksize table $sep \
db2 alter table tpcd.partsupp locksize table $sep \
db2 alter table tpcd.lineitem pctfree 0 $sep \
db2 alter table tpcd.orders pctfree 0",
$once);
}
}
# #
# Function: createlndexes #
# #

sub createlndexes{
# setup required variables
local @args = @_;
my $indexType = @args[0];
my $rc;
&outtime("*** Starting to create $indexType indexes");
if( $indexType eq "extra"){
$rc =
&dodb2file($dbname,"$ddIpath${delim}$extraindex”,$once);
Yelsif ($indexType eq "early" || $indexType eq "normal™){
$rc=
&dodb2file($dbname,"$ddIpath${delim}$indexddl”,$once);
}
&outtime("*** Create $indexType index completed");
return $rc;
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#.

# Function: setLoadConfig #
#
sub setLoadConfig{

+*

+H*

&outtime("*** Setting LOAD configuration.");
my $rc;

my $buffpage;

my $sortheap;

my $sheapthres;

my $util_heap_sz;

my $ioservers;

my $ioclnrs= 1;

my $chngpgs= 60;

if ($loadconfigfile eq "NULL"){
if ($machine eq "small" ){
$buffpage = 5000;
$sortheap = 3000;
$sheapthres = 8000;
$util_heap_sz = 5000;
Sioservers = 6;

elsif ( $machine eq "medium" ){
$buffpage = 10000;
$sortheap = 8000;
$sheapthres = 20000;
$util_heap_sz = 10000;
$ioservers = 10;

}

elsif ( $machine eq "big" }{
$buffpage = 30000;
$sortheap = 20000;
$sheapthres = 50000;
$util_heap_sz = 30000;
Sioservers = 20;

}

else {
die "Neither a LOAD config filename nor a

valid machine size has \

been specified\n";

}

$rc = &dodb_noconn(*db2 update db cfg for $dbname
using buffpage $buffpage $sep \

db2 update db cfg for $dbname using sortheap
$sortheap $sep \

db2 update db cfg for $dbname using num_iocleaners
$ioclnrs $sep \

db2 update db cfg for $dbname using num_ioservers
Sioservers $sep \

db2 update db cfg for $dbname using util_heap_sz
$util_heap_sz $sep \

db2 update db cfg for $dbname using chngpgs_thresh
$chngpgs",$all_In);

}

else{
$rc =
&dodb2file_noconn("$ddIpath${delim}$loadconfigfile”,$all_In);

($rc ==0) || return $rc;
if($loadDBMconfig ne "NULL")}{
$rc =
&dodb2file_noconn("$ddIpath${delim}$loadDBMconfig",$once);

else{

$rc = &dodb_noconn("'db2 update dbm cfg using
sheapthres $sheapthres",$once);

($rc == 0) || return $rc;
&dodb_noconn("db2 terminate”,$once);
$rc = &stopStart;

return $rc;

-

+*

# Function: loadData #
H.

+H*

sub loadData{
# start the dbgen and load.....call the specific mode for loading
(uni,smp,min)
my $rc;
if (($mode eq "uni") || ( $mode eq "smp" )){
&outtime("*** Starting the load");
# call the appropriate dbgen/load for uni/smp
if ($loadscript eq "NULL"){
$rc = system("'perl genloaduni $qual”);
($rc == 0) || print "ERROR: genloaduni
failed rc = $rc\n";

else{
$rc =
&dodb2file_noconn("$ddIpath${delim}$loadscript”,$once);
($rc == 0) || print "ERROR: load script:
$loadscript failed. rc = $rc\n";

}

}
elsif (( $mode eq "miIn™) || ( $mode eq "mpp" )){
&outtime("*** Starting the load");
# call the appropriate dbgen/split/(sort)/load for
min/mpp
if ($loadscript eq "NULL"){
$rc = system("'perl genloadmpp $qual®);
($rc == 0) || print "ERROR: genloadmpp
failed. rc = $rc\n";
}
else{
system("$ddlIpath${delim}$loadscript");
#$rc =
&dodb2file_noconn("$ddIpath${delim}$loadscript $sf");
#($rc == 0) || print "ERROR: load script
$loadscript failed. rc = $rc\n";

}
else{
print "TPCD_MODE not set to one of uni, smp, min
or mpp\n*;
$rc=1;
} .
($rc == 0) || &outtime("*** Load complete™);
return $rc;
}
# #
# Function: doRunStats #
# #
sub doRunStats{

# if loadstats not gathered, then index stats not gathered either.
&outtime("*** Runstats started");
if ( $runstatShort ne "NULL" ){
# we've specified a second runstats file...This runstats file should do
# runstats for all table except lineitem. The lineitem runstats
command
# should be left in the main runstats file.
if ( $platform eq "aix" || $platform eq "sun" || $platform eq "ptx" )}{
print "runstats from $ddlpath${delim}$runstatShort running
now\n";
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$rc = system("db2 -tvf \"$ddIpath${delim}$runstatShort\" >
\"$auditDir${delim}tools${delim}runstatShort.out\" & ");
print “rc from runstatshort=$rc\n";

}
elsif ( $platform eq "nt" ){
system("start db2 -tvf $ddIpath${delim}$runstatShort");

else

{
print "Don't know how to start in background on $platform
platform\n*;
print "therefore running runstats serially\n";
&dodb2file($dbname,"$ddIpath${delim}$runstatShort",$once);
}

# run the full runstats, or the remainder of what wasn't put into the short
# runstats file. You should be sure that this runstats will take longer

# than the short runstats that is running in the background, otherwise

# setting the config will happen before this is done.
&dodb2file($dbname,"$ddIpath${delim}$runstats”,$once);
&outtime("*** Runstats completed");

}

#-.

#

# Function: setConfiguration #
#.

sub setConfiguration{
my $ret = 0;
&dodb_noconn("db2 update database configuration for $dbname
using dft_degree $smpdegree" $all_In);
&dodb_noconn("db2 update database manager configuration
using max_querydegree $smpdegree",$once);
&dodb2file_noconn("${ddlIpath}${delim}$configfile” $all_In);
&dodb2file_noconn("${ddIpath}${delim}$dbmconfig",$once);

+H*

+*

if ($agentpri ne "NULL" ){
&dodb_noconn("db2 update dbm cfg using AGENTPRI
$agentpri“,$once);

# set the db2 environment variables for running the benchmark
if ($setScript ne "NULL" ){
if ($platform eq "aix" || $platform eq "sun" || $platform eq
P
$ret=system("${ddIpath}${delim}$setScript");

}
elsif ( $platform eq "nt" ){
if ($mode eq "uni*) || ($mode eq "smp" ){
$ret = system(“perl ${ddlpath}${delim}$setScript");
3
else{
$ret = system(" rah \" cd ${ddIpath} & $setScript\" ");

#($ret == 0) || die "failure setting runtime db2set parms from
$setScript \n";

&outtime("*** Alter Bufferpools started ***");
$ret=&dodb2file($dbname,"$ddIpath${delim}alter_bufferpools.d
dl",$once);
&outtime("*** Alter Bufferpools completed ***");
}

#

# Function: createBackup #
sub createBackup{

my $rc;

&dodb_noconn("db2 update database configuration for $dbname
using LOGRETAIN yes" $all_In);

+*

print "\n NOTE: DO NOT RESET THE DATABASE
CONFIGURATION or you will lose logretain\n";

# force a connection to the database on all nodes to ensure
LOGRETAIN is

# set in effect.

# An error message will print to screen if the logretain is set
properly

#i.e. SQL116N A connection to or activation of database
<database name>

# cannot be made.

# This is expected and the lack of this error message should be
seen as an

# error in the database build.

&dodb_conn($dbname,"db2 \"select count(*) from
tped.region\"",$all_In);

if ($qual eq "QUAL" ){
&outtime("*** Starting the backup");
#if (($mode eq "mIn™) || ( $mode eq "mpp")){
# must back up catalog node first...assume node 00
# $rc=system("db2_all \'}]<<+000< db2 \"backup
database $dbname to $backupdir without prompting\" \' ");
# ($rc ==0) || print "ERROR: backup of catalog node
failed rc = $rc\n";
# back up remaining nodes
# $rc=system("db2_all \'||}]<<-000< db2 backup
database $dbname to $hackupdir without prompting\' ");
# ($rc ==0)|| print "ERROR: backup of remaining
nodes failed rc = $rc\n";
#}
#else{
# $rc = &dodb_noconn("db2 backup database
$dbname to $hackupdir",$once);

#}
$rc=0;
$rc=system("$ddIpath${delim}backupdb_qual.ksh");
($rc == 0) || &outtime(""*** Finished the backup");

else{
&outtime("*** Starting the backup");
# This is the test database. Clause 3.1.4 states that “the
test sponsor is
# not required to make or have backup copies of the
test database; however
# all other mechanisms that guarantee durability of the
qualification
# database must be enabled in the same way for the
test database".
# According to this clause we do need to keep the
backup of the database.
#$rc = &dodb_noconn("'db2dart $dbname /CHST
/WHAT DBBP OFF" $all_In);
#$rc=system("'db2_all \"db2 backup database $dbname to
$backupdir without prompting\"");
#$rc=system("perl $ddIpath${delim}backupdb.pl™);
$rc=0;
$rc=system("$ddIpath${delim}backupdb.ksh");
($rc == 0) || &outtime("*** Finished the backup");

}
return $rc;
}
# #
# Function: printSummary #
#. H

sub printSummary{
if ($buildStage ne "ALL" )}{
print * ***** STARTING the build process at the $buildStage
Stage *****\n";
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print "Building a TPC-D Version $tpcdVersion $sf GB database
on $dbpath with: \n";

print” Mode = $mode \n";

print" Tablespace ddl in $ddlpath${delim}$tbspddl \n";

if ($nodegroupdef ne "NULL" ){

print" Nodegroup ddl in $ddlpath${delim}$nodegroupdef \n";

}
if ($buffpooldef ne "NULL" ){
print" Bufferpool ddl in $ddlIpath${delim}$buffpooldef \n";

}
print" Table ddl in $ddlpath${delim}$ddl \n";
print" Index ddl in $ddlIpath${delim}$indexddi\n";
if ( $extraindex ne "no" ){
print " Indices to create after the load
$ddlpath${delim}$extraindex\n";

if ($loadscript eq "NULL"){
if ($inputeq "NULL" ){
print" Data generated by DBGEN in $dbgen\n";

else{
print" Data loaded from flat files in $input\n";

}

}
if ($earlyindex eq "yes" ){
print" Indexes created before loading\n™;
}
else{
print" Indexes created after loading\n";

1
if ($addR1 ne "NULL" ){
print" RI being used from $ddlpath${delim}$addRI\n";

1
if ($astFile ne "NULL" ){
print" AST being used from $ddlpath${delim}$astFile\n";

1
if ($loadstats eq "yes" ){
if ($earlyindex eq "yes" ){
print" Statistics for tables and indexes gathered during
load\n*;

else{
if ($runstatShort eq "NULL" )}{
print" Statistics for tables and indexes gathered after load
using $ddlpath${delim}$runstats \n";

else{
print" Statistics for tables and indexes gathered after load
using $ddlIpath${delim}$runstats and $ddlpath${delim}$runstatShort\n";
}
}

else{
if ($runstatShort eq "NULL" ){
print* Statistics for tables and indexes gathered after load
using $ddlpath${delim}$runstats \n";
}

else{
print" Statistics for tables and indexes gathered after load
using $ddlIpath${delim}$runstats and $ddlpath${delim}$runstatShort\n";
}

1
if ($loadconfigfile ne "NULL" ){
print" Database Configuration parameters for LOAD taken

if ($configfile ne "NULL" ){
print" Database Configuration parameters taken from
$ddlpath${delim}$configfile\n";
3

else{
print" Database Configuration paramters taken from
$ddlpath${delim}dss.dbconfig${sfReal}GB\n";
$configfile="dss.dbconfig${sfReal}GB";

}
if ($dbmconfig ne "NULL" ){
print" Database Manager Configuration parameters taken from
$ddlpath${delim}$dbmconfig\n”;
3

else{
print" Database Manager Configuration paramters taken from
$ddlpath${delim}dss.dbmconfig${sfReal}GB\n";
$configfile="dss.dbmconfig${sfReal }GB";
}
#print" Copy image for load command created in $copydir\n®;
if ($log eq "yes" ){
print* Backup files placed in $bhackupdir\n®;
}
else{
print™ No backup will be taken.\n";

print" Log retain set to $log\n";
if ($logDir eq "NULL" ){
print" Log files remain in database path\n";

else{
print" Log file path set to $logDir\n";

}
if ($logprimary eq "NULL" ){

print" Log Primary left at default\n";
}

else{
print" Log Primary set to $logprimary\n*;

}
if ($logsecond eq "NULL" ){
print" Log Second left at default\n";

else{
print" Log second set to $logsecond\n;

3
if ($logfilsizeq "NULL" ){
print" Logfilsiz left at default\n";

else{
print* Logfilsiz set to $logfilsiz\n";

}
if (($loadconfigfile eq ™) || ($loadconfigfile eq "NULL")){
print" Machine size set to $machine so the following
configuration\n®;
print™ parameters are used for load, create index and runstats:

\n*;
print"  BUFFPAGE = $buffpage \n";
print"  SORTHEAP = $sortheap \n";
print"  SHEAPTHRES = $sheapthres\n";
print"  NUM_IOSERVERS = $ioservers\n";
print*  NUM_IOCLEANERS = $ioclnrs\n";
print"  CHNGPGS_THRESH = $chngpgs\n“;
print"  UTIL_HEAP_SZ = $util_heap_sz\n";
print"  Degree of parallelism (dft_degree and

max_querydegree) set to $smpdegree\n”;

from $ddlpath${delim}$loadconfigfile\n"; print"  Parameters for load are: temp file = $ldtemp\n*“;
} print* sortbuf = $sortbufin®;
if ($loadDBMconfig ne "NULL" ){ print " Id parallelism = $load_parallelism\n";
print" Database manager Configuration parameters for LOAD if ($fparse eq "yes" ){
taken from $ddlpath${delim}$loadDBMconfig\n"; print " FASTPARSE used on load\n*;
} }
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1
if ($loadscript ne "NULL"){
print" Load commands in $ddlpath${delim}$loadscript\n*;
}
print" Degree of parallelism (dft_degree and max_querydegree)
set to $smpdegree\n”;
if ( $agentpri ne "NULL" ){
print" AGENTPRI set to $agentpri\n®;
1

if ($activate eq "yes" ){
print" Database will be activated when build is complete\n";

}
if ($explainDDL ne "NULL" }{
print" EXPLAIN DDL being used from
$ddlIpath${delim}$explainDDL\n";
else{

print" EXPLAIN DDL being used from default sqgllib
directory\n";

}
}
1

B.5 create_bufferpools

-- Create Bufferpools

ALTER BUFFERPOOL IBMDEFAULTBP SIZE 102400;
COMMIT WORK;

CREATE BUFFERPOOL BP32K ALL NODES SIZE 102400
NUMBLOCKPAGES 10240 BLOCKSIZE 16 PAGESIZE 32K;
COMMIT WORK;

CREATE BUFFERPOOL BP32KTEMP ALL NODES SIZE 10240
PAGESIZE 32K,

COMMIT WORK;

B.6 create_indexes

-- Create Indexes

values(current timestamp);

ALTER TABLE TPCD.REGION ADD PRIMARY KEY
(R_REGIONKEY);

COMMIT WORK;

values(current timestamp);

ALTER TABLE TPCD.NATION ADD PRIMARY KEY
(N_NATIONKEY);

COMMIT WORK;

values(current timestamp);
ALTER TABLE TPCD.PART ADD PRIMARY KEY (P_PARTKEY);
COMMIT WORK;

values(current timestamp);
ALTER TABLE TPCD.SUPPLIER ADD PRIMARY KEY (S_SUPPKEY);
COMMIT WORK;

values(current timestamp);

ALTER TABLE TPCD.PARTSUPP ADD PRIMARY KEY
(PS_PARTKEY PS_SUPPKEY);

COMMIT WORK;

values(current timestamp);
ALTER TABLE TPCD.CUSTOMER ADD PRIMARY KEY
(C_CUSTKEY);

COMMIT WORK;

values(current timestamp);

ALTER TABLE TPCD.LINEITEM ADD PRIMARY KEY
(L_ORDERKEY,L_LINENUMBERY);

COMMIT WORK;

values(current timestamp);

ALTER TABLE TPCD.ORDERS ADD PRIMARY KEY
(O_ORDERKEY);

COMMIT WORK;

values(current timestamp);

CREATE INDEX TPCD.N_RK ON TPCD.NATION (N_REGIONKEY
ASC) PCTFREE 0 ;

commit work;

values(current timestamp);

CREATE INDEX TPCD.S_NK ON TPCD.SUPPLIER (S_NATIONKEY
ASC) PCTFREE O ;

commit work;

values(current timestamp);

CREATE INDEX TPCD.PS_PK ON TPCD.PARTSUPP (PS_PARTKEY
ASC) PCTFREE 0 ;

commit work;

values(current timestamp);

CREATE UNIQUE INDEX TPCD.PS_SKPK ON TPCD.PARTSUPP
(PS_SUPPKEY ASC, PS_PARTKEY ASC) PCTFREE 0 ;

commit work;

values(current timestamp);

CREATE INDEX TPCD.PS_SK ON TPCD.PARTSUPP (PS_SUPPKEY
ASC) PCTFREE O ;

commit work;

values(current timestamp);

CREATE INDEX TPCD.C_NK ON TPCD.CUSTOMER (C_NATIONKEY
ASC) PCTFREE 0 ;

commit work;

values(current timestamp);

select substr(tbname, 1,10),substr(name,1,18),create_time from
sysibm.sysindexes where thcreator="TPCD' order by 3;

select substr(tbname, 1,10),
substr(name,1,18),indextype,substr(colnames,1,40) from sysibm.sysindexes
where name like 'SQL%' and tbcreator ='TPCD"' order by 1,2;

B.7 create_nodegroups

-- Create Nodegroups

CREATE NODEGROUP catalog_node ON NODE (0);
CREATE NODEGROUP all_nodes;

B.8 create tables

-- Create Tables

CREATE TABLE TPCD.NATION ( N_NATIONKEY INTEGER NOT
NULL,
N_NAME  CHAR(25) NOT NULL,
N_REGIONKEY INTEGER NOT NULL,
N_COMMENT VARCHAR(152) NOT NULL WITH
DEFAULT)
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IN SMALL_TABLES;

CREATE TABLE TPCD.REGION (R_REGIONKEY INTEGER NOT
NULL,
R_NAME  CHAR(25) NOT NULL,
R_COMMENT VARCHAR(152) NOT NULL WITH
DEFAULT)
IN SMALL_TABLES;

CREATE TABLE TPCD.PART (P_PARTKEY INTEGER NOT NULL,

P NAME  VARCHAR(55) NOT NULL,
P_MFGR  CHAR(25) NOT NULL,

P BRAND  CHAR(10) NOT NULL,

P TYPE  VARCHAR(25) NOT NULL,
P SIZE  INTEGER NOT NULL,

P_CONTAINER CHAR(10) NOT NULL,
P_RETAILPRICE FLOAT NOT NULL,
P_COMMENT VARCHAR(23) NOT NULL WITH
DEFAULT)
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY(P_PARTKEY) USING HASHING;

CREATE TABLE TPCD.SUPPLIER ( S_SUPPKEY
NULL,

INTEGER NOT

S_NAME  CHAR(25) NOT NULL,
S_ADDRESS VARCHAR(40) NOT NULL,
S_NATIONKEY INTEGER NOT NULL,
S_PHONE  CHAR(15) NOT NULL,
S_ACCTBAL FLOAT NOT NULL,
S_COMMENT VARCHAR(101) NOT NULL WITH
DEFAULT)
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY/(S_SUPPKEY) USING HASHING;

CREATE TABLE TPCD.PARTSUPP (PS_PARTKEY INTEGER NOT
NULL,
PS_SUPPKEY INTEGER NOT NULL,
PS_AVAILQTY INTEGER NOT NULL,
PS_SUPPLYCOST FLOAT NOT NULL,
PS_COMMENT VARCHAR(199) NOT NULL WITH
DEFAULT)

IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY(PS_PARTKEY) USING HASHING;

CREATE TABLE TPCD.CUSTOMER ( C_CUSTKEY
NULL,

INTEGER NOT

C_NAME VARCHAR(25) NOT NULL,
C_ADDRESS VARCHAR(40) NOT NULL,
C_NATIONKEY INTEGER NOT NULL,
C_PHONE  CHAR(15) NOT NULL,
C_ACCTBAL FLOAT NOT NULL,
C_MKTSEGMENT CHAR(10) NOT NULL,
C_COMMENT VARCHAR(117) NOT NULL WITH
DEFAULT)
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY(C_CUSTKEY) USING HASHING;

CREATE TABLE TPCD.ORDERS ( O_ORDERKEY
NULL,

INTEGER NOT

O_CUSTKEY INTEGER NOT NULL,
O_ORDERSTATUS CHAR(1) NOT NULL,
O_TOTALPRICE FLOAT NOT NULL,
O_ORDERDATE  DATE NOT NULL,
O_ORDERPRIORITY CHAR(15) NOT NULL,
O_CLERK CHAR(15) NOT NULL,
O_SHIPPRIORITY INTEGER NOT NULL,

O_COMMENT VARCHAR(79) NOT NULL WITH
DEFAULT)
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY(O_ORDERKEY) USING HASHING

ORGANIZE BY (O_ORDERDATE);

CREATE TABLE TPCD.LINEITEM ( L_ORDERKEY

NULL,
L_PARTKEY INTEGER NOT NULL,
L_SUPPKEY INTEGER NOT NULL,
L_LINENUMBER INTEGER NOT NULL,
L_QUANTITY FLOAT NOT NULL,
L_EXTENDEDPRICE FLOAT NOT NULL,
L_DISCOUNT FLOAT NOT NULL,
L_TAX FLOAT NOT NULL,
L_RETURNFLAG CHAR(1) NOT NULL,
L_LINESTATUS CHAR(1) NOT NULL,
L_SHIPDATE DATE NOT NULL,
L_COMMITDATE DATE NOT NULL,
L_RECEIPTDATE DATE NOT NULL,
L_SHIPINSTRUCT CHAR(25) NOT NULL,
L_SHIPMODE CHAR(10) NOT NULL,
L_COMMENT VARCHAR(44) NOT NULL WITH

DEFAULT)

IN LINEITEM_TABLE
INDEX IN LINEITEM_INDEXES
PARTITIONING KEY(L_ORDERKEY) USING HASHING
ORGANIZE BY (L_SHIPDATE);

COMMIT WORK;

B.9 create tablespaces

-- Create Tablespaces

CREATE regular TABLESPACE small_tables

IN NODEGROUP catalog_node
PAGESIZE 4K
MANAGED BY system
USING (‘/data/small_tables’)
NO FILE SYSTEM CACHING
BUFFERPOOL IBMDEFAULTBP
OVERHEAD 7.0
TRANSFERRATE 0.52;

COMMIT WORK;

CREATE temporary TABLESPACE temp2_tables
PAGESIZE 4K
MANAGED BY database
USING (
DEVICE '/dev/cciss/c1d0pl' 38784M,
DEVICE '/dev/cciss/c5d0pl' 38784M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0pl' 38784M,
DEVICE '/dev/cciss/c6d0pl' 38784M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0pl' 38784M,
DEVICE '/dev/cciss/c7d0pl' 38784M
) ON NODE (2)
USING (
DEVICE '/dev/cciss/c4d0pl' 38784M,
DEVICE '/dev/cciss/c8d0pl' 38784M
) ON NODE (3)
BUFFERPOOL IBMDEFAULTBP
EXTENTSIZE 128

INTEGER NOT
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OVERHEAD 0.0579
TRANSFERRATE 0.52;

CREATE regular TABLESPACE lineitem_table
IN NODEGROUP all_nodes
PAGESIZE 32K
MANAGED BY database
USING (

DEVICE '/dev/cciss/c1d0p2' 33935M,
DEVICE '/dev/cciss/c5d0p2' 33935M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0p2' 33935M,
DEVICE '/dev/cciss/c6d0p2' 33935M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0p2' 33935M,
DEVICE '/dev/cciss/c7d0p2' 33935M
) ON NODE (2)
USING (
DEVICE '/dev/cciss/c4d0p2' 33935M,
DEVICE '/dev/cciss/c8d0p2' 33935M
) ON NODE (3)
BUFFERPOOL BP32K
EXTENTSIZE 16
OVERHEAD 7.0
TRANSFERRATE 0.52;
COMMIT WORK;

CREATE regular TABLESPACE lineitem_indexes
IN NODEGROUP all_nodes
PAGESIZE 32K
MANAGED BY database
USING (

DEVICE '/dev/cciss/c1d0p3' 4547M,
DEVICE '/dev/cciss/c5d0p3' 4547M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0p3' 4547M,
DEVICE '/dev/cciss/c6d0p3' 4547M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0p3' 4547M,
DEVICE '/dev/cciss/c7d0p3' 4547M
) ON NODE (2)
USING (
DEVICE '/dev/cciss/c4d0p3' 4547M,
DEVICE '/dev/cciss/c8d0p3' 4547M
) ON NODE (3)
BUFFERPOOL BP32K
EXTENTSIZE 16
OVERHEAD 57.9
TRANSFERRATE 0.52;
COMMIT WORK;

CREATE regular TABLESPACE other_tables
IN NODEGROUP all_nodes
PAGESIZE 32K
MANAGED BY database
USING (

DEVICE '/dev/cciss/c1d0p5' 15639M,
DEVICE '/dev/cciss/c5d0p5' 15639M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0p5' 15639M,
DEVICE '/dev/cciss/c6d0p5' 15639M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0p5' 15639M,
DEVICE '/dev/cciss/c7d0p5' 15639M

) ON NODE (2)

USING (
DEVICE '/dev/cciss/c4d0p5' 15639M,
DEVICE '/dev/cciss/c8d0p5' 15639M

) ON NODE (3)

BUFFERPOOL BP32K

EXTENTSIZE 16

OVERHEAD 7.0

TRANSFERRATE 0.52;

COMMIT WORK;

CREATE regular TABLESPACE other_indexes
IN NODEGROUP all_nodes
PAGESIZE 32K
MANAGED BY database
USING (

DEVICE '/dev/cciss/c1dOp6' 2730M,
DEVICE '/dev/cciss/c5d0p6' 2730M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0p6' 2730M,
DEVICE '/dev/cciss/c6d0p6' 2730M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0p6' 2730M,
DEVICE '/dev/cciss/c7d0p6' 2730M
) ON NODE (2)
USING (
DEVICE '/dev/cciss/c4d0p6' 2730M,
DEVICE '/dev/cciss/c8d0p6' 2730M
) ON NODE (3)
BUFFERPOOL BP32K
EXTENTSIZE 16
OVERHEAD 7.0
TRANSFERRATE 0.52;
COMMIT WORK;

CREATE temporary TABLESPACE temp_tables
PAGESIZE 32K
MANAGED BY database
USING (
DEVICE '/dev/cciss/c1d0p7' 109081M,
DEVICE '/dev/cciss/c5d0p7' 109081M
) ON NODE (0)
USING (
DEVICE '/dev/cciss/c2d0p7' 109081M,
DEVICE '/dev/cciss/c6d0p7' 109081M
) ON NODE (1)
USING (
DEVICE '/dev/cciss/c3d0p7' 109081M,
DEVICE '/dev/cciss/c7dOp7' 109081M
) ON NODE (2)
USING (
DEVICE '/dev/cciss/c4d0p7' 109081M,
DEVICE '/dev/cciss/c8d0p7' 109081M
) ON NODE (3)
BUFFERPOOL BP32KTEMP
EXTENTSIZE 16
OVERHEAD 0.0579
TRANSFERRATE 0.52;
COMMIT WORK;

drop tablespace userspacel,;
commit work;

drop tablespace tempspacel;
commit work;

B.10 createmseedme.pl
#!/usr/bin/perl
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push(@INC, split(:', SENV{'PATH}));

# Get TPC-D specific environment variables
require ‘getvars';

$seedTime; #holds timestamp which all seeds are created from
$numSeeds; #number of seeds to create
$seedFile; #filename of seedfile

#create base seed
$seedTime = (localtime)[4]; #gets month
$seedTime++; #Months start at 0, not 1, so increment month so that april is
4 and not 3
# ensures a standard length of 9 or 10 (depending on the month) for
mm/dd/hh/mm/ss
# ie 404040404 instead of 44444 for april 4 04:04:04. A'0'is not necessary
fora
# month < 10 though.
# (localtime)[3] gets day, [2] gets hour, [1] gets minute, and [0] gets second.
for ($i=3;$i>-1; $i-){

$t = (localtime)[$i];

if ($t < 10){

$t = "0".$t; #inserts a '0" infront of single digit number

$seedTime = $seedTime.$t
}

print "****Createmseedme base timestamp is: $seedTime\n";
#set # of seeds and seed filename
if (@ARGV eq 1){

$numSeeds = int($ARGV[0]);

if (SnumSeeds eq 0){
$numSeeds = 1000;
}

else{

}
if (length(SENV{"TPCD_AUDIT_DIR"}) <= 0)

$numSeeds = 1000; #default value

die "TPCD_AUDIT_DIR environment variable not set\n";
}

$auditDir=$ENV{"TPCD_AUDIT_DIR"}
$seedFile = "$auditDir${delim}auditruns${delim}mseedme";

#create seed file and populate it, with each new seed incremented by 1.
open(SEEDFILE, ">$seedFile") || warn ("Can not open the file
$seedFile\n™);
for ($i = 0; $i < SnumSeeds; $i++)
{

print SEEDFILE $seedTime++."\n";

3
close SEEDFILE || warn ("Can not close the file $seedFile!\n");;

B.11 create_UFtables

-- Create Update Function Tables

CONNECT TO tpcd;

DROP TABLE TPCDTEMP.ORDERS_NEW;
DROP TABLE TPCDTEMP.ORDERS_DEL;
DROP TABLE TPCDTEMP.LINEITEM_NEW;
COMMIT WORK;

CREATE TABLE TPCDTEMP.ORDERS_NEW ( APP_ID INTEGER NOT
NULL,
O_ORDERKEY INTEGER NOT NULL,
O_CUSTKEY INTEGER NOT NULL,
O_ORDERSTATUS CHAR(1) NOT NULL,
O_TOTALPRICE FLOAT NOT NULL,
O_ORDERDATE  DATE NOT NULL,
O_ORDERPRIORITY CHAR(15) NOT NULL,
O_CLERK CHAR(15) NOT NULL,
O_SHIPPRIORITY INTEGER NOT NULL,
O_COMMENT VARCHAR(79) NOT NULL WITH
DEFAULT)
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY (O_ORDERKEY) USING HASHING;

CREATE INDEX TPCDTEMP.I_ORDERS_NEW ON
TPCDTEMP.ORDERS_NEW
(APP_ID ASC,
O_ORDERKEY ASC,
O_CUSTKEY ASC,
O_ORDERSTATUS ASC,
O_TOTALPRICE ASC,
O_ORDERDATE ASC,
O_ORDERPRIORITY ASC,
O_CLERK ASC,
O_SHIPPRIORITY ASC,
O_COMMENT ASC) PCTFREE 0;

CREATE TABLE TPCDTEMP.ORDERS_DEL ( APP_ID INTEGER NOT
NULL,
O_ORDERKEY
IN OTHER_TABLES
INDEX IN OTHER_INDEXES
PARTITIONING KEY (O_ORDERKEY) USING HASHING;

INTEGER NOT NULL)

CREATE UNIQUE INDEX TPCDTEMP.I_ORDERS_DEL ON
TPCDTEMP.ORDERS_DEL

( APP_ID ASC,

O_ORDERKEY ASC) PCTFREE 0;

CREATE TABLE TPCDTEMP.LINEITEM_NEW ( APP_ID INTEGER
NOT NULL,

L_ORDERKEY INTEGER NOT NULL,
L_PARTKEY INTEGER NOT NULL,
L_SUPPKEY INTEGER NOT NULL,

L_LINENUMBER INTEGER NOT NULL,

L_QUANTITY FLOAT NOT NULL,
L_EXTENDEDPRICE FLOAT NOT NULL,
L_DISCOUNT FLOAT NOT NULL,
L TAX  FLOAT NOT NULL,
L_RETURNFLAG CHAR(1) NOT NULL,
L_LINESTATUS CHAR(L) NOT NULL,
L_SHIPDATE DATE NOT NULL,
L_COMMITDATE DATE NOT NULL,
L_RECEIPTDATE DATE NOT NULL,
L_SHIPINSTRUCT CHAR(25) NOT NULL,
L_SHIPMODE CHAR(10) NOT NULL,
L_COMMENT  VARCHAR(44) NOT NULL WITH

DEFAULT)

IN LINEITEM_TABLE
INDEX IN LINEITEM_INDEXES
PARTITIONING KEY (L_ORDERKEY);

CREATE INDEX TPCDTEMP.I_LINEITEM_NEW ON
TPCDTEMP.LINEITEM_NEW

( APP_ID ASC) PCTFREE 0;
COMMIT WORK;

ALTER TABLE TPCDTEMP.ORDERS_NEW LOCKSIZE TABLE;
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ALTER TABLE TPCDTEMP.ORDERS_DEL LOCKSIZE TABLE;
ALTER TABLE TPCDTEMP.LINEITEM_NEW LOCKSIZE TABLE;

COMMIT WORK;
CONNECT RESET;

B.12 db2nodes.cfg

0 bluemoon 0 bluemoon 0
1 bluemoon 1 bluemoon 1
2 bluemoon 2 bluemoon 2
3 bluemoon 3 bluemoon 3

B.13 drop_tables

-- drop

DROP TABLE TPCD.NATION ;

DROP TABLE TPCD.REGION ;

DROP TABLE TPCD.PART ;

DROP TABLE TPCD.SUPPLIER ;

DROP TABLE TPCD.PARTSUPP ;

DROP TABLE TPCD.CUSTOMER ;

DROP TABLE TPCD.ORDERS ;

DROP TABLE TPCD.LINEITEM ;

COMMIT WORK;get database manager configuration;

B.14 drop_tablespaces

DROP TABLESPACE small_tables;
DROP TABLESPACE lineitem_table;
DROP TABLESPACE lineitem_indexes;
DROP TABLESPACE other_tables;
DROP TABLESPACE other_indexes;
DROP TABLESPACE temp_tables;
DROP TABLESPACE temp2_tables;
COMMIT WORK;

B.15 load_db2set.ksh

#1/bin/ksh

db2set DB2OPTIONS="-t -v +c"

db2set DB2_EXTENDED_OPTIMIZATION=Y
db2set DB2_ANTIJOIN=Y

db2set DB2BPVARS=/home/tpch/custom/bpvar.cfg
db2set DB2_PARALLEL_|O="*"

db2set DB2_STRIPED_CONTAINERS=0ON
db2set DB2LINUXAIO=TRUE

db2set DB2_LGPAGE_BP=0OFF

db2set DB2_FORCE_FCM_BP=YES

db2set DB2_SCATTERED_IO=0OFF

B.16 load_dbcfg.sql

UPDATE DB CFG FOR TPCD USING
APPGROUP_MEM_SZ 1024
BUFFPAGE 1250
CHNGPGS_THRESH 15
DATABASE_MEMORY AUTOMATIC
DFT_QUERYOPT 7
DFT_DEGREE ANY
LOCKLIST 4096
LOGFILSIZ 2048
LOGPRIMARY 10
LOGSECOND 5
MAXFILOP 1024
MAXLOCKS 60

NUM_IOCLEANERS 4
NUM_IOSERVERS 16
NUM_FREQVALUES 0
NUM_QUANTILES 300
SHEAPTHRES_SHR 0
SOFTMAX 600
SORTHEAP 6250
UTIL_HEAP_SZ 12500

GET DB CFG FOR TPCD;

B.17 load_dbmcfg.sql

UPDATE DBM CFG USING
CPUSPEED -1
SHEAPTHRES 62500
MAX_QUERYDEGREE ANY
INTRA_PARALLEL YES
SVCENAME db2c_db2instl
DIAGLEVEL 3

NUMDB 1
DFT_MON_TIMESTAMP OFF
NUM_POOLAGENTS 8
NUM_INITAGENTS 8
ASLHEAPSZ 15

RQRIOBLK 32767
MAXAGENTS 256

GET DBM CFG;

B.18 load_tables.ksh

#!/bin/ksh
messages=${TPCD_TMP_DIR}
rawdata=${TPCD_INPUT}
custom=${TPCD_DDLPATH}

echo "Load Summary Time: " > ${messages}/loadstatus.out
# Nation and Region are loaded into the current node
db2 connect to tpcd;

echo "Loading Nation at ""date” >> ${messages}/loadstatus.out

db2 "values(current timestamp, TS*** Load Nation Started');"

db2 "load from ${rawdata}/nation.tbl OF DEL MODIFIED BY
COLDEL|FASTPARSE ANYORDER MESSAGES
${messages}/nation.msg REPLACE INTO TPCD.nation STATISTICS NO
NONRECOVERABLE;"

db2 "commit work;"

db2 "values(current timestamp, TS*** Load Nation Finished');"

echo "Loading Region at ""date” >> ${messages}/loadstatus.out

db2 "values(current timestamp, TS*** Load Region Started');"

db2 "load from ${rawdata}/region.tbl OF DEL MODIFIED BY
COLDEL|FASTPARSE ANYORDER MESSAGES
${messages}/region.msg REPLACE INTO TPCD.region STATISTICS NO
NONRECOVERABLE;"

db2 "commit work;"

db2 "values(current timestamp, TS*** Load Region Finished');"

db2 commit;
db2 terminate;

echo "Loading Partsupp at ""date’ >> ${messages}/loadstatus.out
db2 -tvf ${custom}/loadpartsupp

#

echo "Loading Orders at ""date” >> ${messages}/loadstatus.out
db2 -tvf ${custom}/loadorders
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#

echo "Loading Lineitem at ""date’ >> ${messages}/loadstatus.out
db2 -tvf ${custom}/loadlineitem

#

echo "Loading Customer at ""date” >> ${messages}/loadstatus.out
db2 -tvf ${custom}/loadcustomer

#

echo "Loading Part at ""date” >> ${messages}/loadstatus.out

db2 -tvf ${custom}/loadpart

#

echo "Loading Supplier at ""date” >> ${messages}/loadstatus.out
db2 -tvf ${custom}/loadsupplier

#

db2 commit;
db2 terminate;

echo "Finished Loading at ""date” >> ${messages}/loadstatus.out
echo " " >> ${messages}/loadstatus.out

echo "Starting Sanity Chequing at "“date” >> ${messages}/loadstatus.out
db2 connect to tpcd;

db2 "select count_big(*) as lineitem from tpcd.lineitem™ >>
${messages}/loadstatus.out

db2 "select count_big(*) as orders from tpcd.orders" >>
${messages}/loadstatus.out

db2 "select count_big(*) as partsupp from tpcd.partsupp” >>
${messages}/loadstatus.out

db2 "select count_big(*) as customer from tpcd.customer™ >>
${messages}/loadstatus.out

db2 "select count_big(*) as part from tpcd.part" >>
${messages}/loadstatus.out

db2 "select count_big(*) as supplier from tpcd.supplier” >>
${messages}/loadstatus.out

db2 "select count(*) as nation from tpcd.nation” >>
${messages}/loadstatus.out

db2 "select count(*) as region from tpcd.region™ >>
${messages}/loadstatus.out

db2 terminate;

echo "Finish Sanity Chequing at

date” >> ${messages}/loadstatus.out

B.19 loadcustomer

connect to tpcd,;
values(current timestamp, TS*** Load Customer Started’);
load from customer.node
OF DEL MODIFIED BY COLDEL|FASTPARSE
ANYORDER MESSAGES /tmp/tpch/customer.msg
REPLACE INTO TPCD.customer NONRECOVERABLE DATA
BUFFER 256 CPU_PARALLELISM 16
PARTITIONED DB CONFIG MODE LOAD_ONLY
OUTPUT_DBPARTNUMS (0,1,2,3)
PART_FILE_LOCATION /flatfiles;
commit work;
values(current timestamp, TS*** Load Customer Finished");
connect reset;
terminate;

B.20 loadlineitem

connect to tpcd,;
values(current timestamp, TS*** Load Lineltem Started');
load from lineitem.node

OF DEL MODIFIED BY COLDEL|FASTPARSE

ANYORDER MESSAGES /tmp/tpch/lineitem.msg

REPLACE INTO TPCD.lineitem NONRECOVERABLE DATA
BUFFER 256 CPU_PARALLELISM 16

PARTITIONED DB CONFIG MODE LOAD_ONLY
OUTPUT_DBPARTNUMS (0,1,2,3)

PART_FILE_LOCATION /flatfiles;
commit work;
values(current timestamp, TS*** Load Lineltem Finished');
connect reset;
terminate;

B.21 loadorders

connect to tpcd;
values(current timestamp, TS*** Load Orders Started’);
load from orders.node
OF DEL MODIFIED BY COLDEL|FASTPARSE
ANYORDER MESSAGES /tmp/tpch/orders.msg
REPLACE INTO TPCD.orders NONRECOVERABLE DATA
BUFFER 256 CPU_PARALLELISM 16
PARTITIONED DB CONFIG MODE LOAD_ONLY
OUTPUT_DBPARTNUMS (0,1,2,3)
PART_FILE_LOCATION /flatfiles;
commit work;
values(current timestamp, TS*** Load Orders Finished');
connect reset;
terminate;

B.22 loadpart

connect to tpcd;
values(current timestamp, TS*** Load Part Started');
load from part.node
OF DEL MODIFIED BY COLDEL|FASTPARSE
ANYORDER MESSAGES /tmp/tpch/part.msg
REPLACE INTO TPCD.part NONRECOVERABLE DATA BUFFER
256 CPU_PARALLELISM 16
PARTITIONED DB CONFIG MODE LOAD_ONLY
OUTPUT_DBPARTNUMS (0,1,2,3)
PART_FILE_LOCATION /flatfiles;
commit work;
values(current timestamp, TS*** Load Part Finished');
connect reset;
terminate;

B.23 loadpartsupp

connect to tpcd,;
values(current timestamp, TS*** Load PartSupp Started');
load from partsupp.node
OF DEL MODIFIED BY COLDEL|FASTPARSE
ANYORDER MESSAGES /tmp/tpch/partsupp.msg
REPLACE INTO TPCD.partsupp NONRECOVERABLE DATA
BUFFER 256 CPU_PARALLELISM 16
PARTITIONED DB CONFIG MODE LOAD_ONLY
OUTPUT_DBPARTNUMS (0,1,2,3)
PART_FILE_LOCATION /flatfiles;
commit work;
values(current timestamp, TS*** Load PartSupp Finished');
connect reset;
terminate;

B.24 loadsupplier

connect to tpcd,;
values(current timestamp, TS*** Load Supplier Started);
load from /flatfiles/supplier.tbl.sorted

OF DEL MODIFIED BY COLDEL|FASTPARSE

ANYORDER MESSAGES /tmp/tpch/supplier.msg

REPLACE INTO TPCD.supplier NONRECOVERABLE DATA
BUFFER 256 CPU_PARALLELISM 16

PARTITIONED DB CONFIG MODE PARTITION_AND_LOAD
PARTITIONING_DBPARTNUMS (0,1,2,3);

TPC Benchmark H Full Disclosure Report for HP ProLiant DL585 2.2GHz 4P DC — August 31, 2005

© 2005 Hewlett Packard Company. All rights reserved

45



commit work;
connect reset;
terminate;

B.25 remove UFtables

-- Delete UF Tables

connect to tpcd,;

delete from TPCDTEMP.ORDERS_NEW;
commit work;

delete from TPCDTEMP.LINEITEM_NEW;
commit work;

delete from TPCDTEMP.ORDERS_DEL;
commit work;

connect reset;

B.26 run_db2set.ksh

#1/bin/ksh

db2set DB2OPTIONS="-t -v +c"

db2set DB2_EXTENDED_OPTIMIZATION=Y
db2set DB2_ANTIJOIN=Y

db2set DB2BPVARS=/home/tpch/custom/bpvar.cfg
db2set DB2_FORCE_FCM_BP=YES

db2set DB2_PARALLEL_IO="*"

db2set DB2_SCATTERED_IO=0OFF

db2set DB2_LGPAGE_BP=ON

db2set DB2_STRIPED_CONTAINERS=0ON
db2set DB2LINUXAIO=true

B.27 run_dbcfg

UPDATE DB CFG FOR TPCD USING
DBHEAP 40000

SORTHEAP 20480
DATABASE_MEMORY AUTOMATIC
UTIL_HEAP_SZ 20000
SHEAPTHRES_SHR 0
UTIL_HEAP_SZ 20000
DFT_QUERYOPT 7
DFT_DEGREE ANY
NUM_FREQVALUES 0
NUM_QUANTILES 300
LOCKLIST 60000
MAXLOCKS 40
CHNGPGS_THRESH 60
NUM_IOCLEANERS 4
NUM_IOSERVERS 16
MAXFILOP 1024
LOGFILSIZ 16384
LOGPRIMARY 4
LOGSECOND 2

SOFTMAX 100

LOGBUFSZ 2048
MINCOMMIT 1
APPLHEAPSZ 16000
STMTHEAP 40000
STAT_HEAP_SZ 20000
DLCHKTIME 5000
CATALOGCACHE_SZ -1
APP_CTL_HEAP_SZ 2058
PCKCACHESZ -1
MAXAPPLS 40
DFT_PREFETCH_SZ AUTOMATIC
APPGROUP_MEM_SZ 40000

UPDATE DB CFG FOR TPCD USING

BUFFPAGE 10240

B.28 run_dbmcfg.sql

UPDATE DBM CFG USING
HEALTH_MON OFF
SHEAPTHRES 320000
MAX_QUERYDEGREE ANY
INTRA_PARALLEL YES
FCM_NUM_BUFFERS 20480
FCM_NUM_RQB AUTOMATIC
NUM_POOLAGENTS 64
NUM_INITAGENTS 4
JAVA_HEAP SZ 1024
CONN_ELAPSE 10
DFT_MON_TIMESTAMP OFF
CPUSPEED -1
MON_HEAP_SZ 90
MAXAGENTS 256
DIAGLEVEL 0
NOTIFYLEVEL 0
COMM_BANDWIDTH 2.8
INDEXREC RESTART
ASLHEAPSZ 15

RQRIOBLK 32767

NUMDB 1

SVCENAME DB2_tpch

B.29 runstats

values(current timestamp, TS*** runstats START like');
RUNSTATS ON TABLE TPCD.NATION WITH DISTRIBUTION on all
columns
and columns (
n_name like statistics,
n_comment like statistics )
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done nation');
RUNSTATS ON TABLE TPCD.REGION WITH DISTRIBUTION on all
columns
and columns (
r_name like statistics,
r_comment like statistics )
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done region');
RUNSTATS ON TABLE TPCD.SUPPLIER WITH DISTRIBUTION on all
columns
and columns (
s_name like statistics,
s_address like statistics,
s_phone like statistics,
s_comment like statistics)
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done supplier');
RUNSTATS ON TABLE TPCD.PART ~ WITH DISTRIBUTION on all
columns
and columns (
p_name like statistics,
p_mfgr like statistics,
p_brand like statistics,
p_type like statistics,
p_container like statistics,
p_comment like statistics)
AND detailed INDEXES ALL;
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commit;
values(current timestamp, TS*** runstats done part’);
RUNSTATS ON TABLE TPCD.PARTSUPP WITH DISTRIBUTION on
all columns
and columns (
ps_comment like statistics)
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done partsupp’);
RUNSTATS ON TABLE TPCD.CUSTOMER WITH DISTRIBUTION on
all columns
and columns (
c_name like statistics,
c_address like statistics,
c_phone like statistics,
c_mktsegment like statistics,
c_comment like statistics)
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done customer');
RUNSTATS ON TABLE TPCD.ORDERS WITH DISTRIBUTION on all
columns
and columns (
o0_orderstatus like statistics,
o_orderpriority like statistics,
o_clerk like statistics,
0_comment like statistics)
AND detailed INDEXES ALL;
commit;
values(current timestamp, TS*** runstats done orders');
RUNSTATS ON TABLE TPCD.LINEITEM WITH DISTRIBUTION on all
columns
and columns (
I_returnflag like statistics,
I_linestatus like statistics,
|_shipinstruct like statistics,
1_shipmode like statistics,
I_comment like statistics)
AND detailed INDEXES ALL;
COMMIT WORK;
values(current timestamp, TS*** runstats done lineitem");
values(current timestamp, TS*** runstats END like");

B.30 setlogs.ksh

#1/bin/ksh

# Set the new log path for the database

db2_all "<<+0< db2 update db cfg for tpcd using newlogpath
/dev/cciss/cld2pl

db2_all "<<+1< db2 update db cfg for tpcd using newlogpath
/dev/cciss/c2d2pl

db2_all "<<+2< db2 update db cfg for tpcd using newlogpath
/dev/cciss/c3d2pl "

db2_all "<<+3< db2 update db cfg for tpcd using newlogpath
/dev/cciss/c4d2pl "

B.31 test tables.ksh

#echo "Starting Sanity Chequing at ""date”

db2 connect to tpcd,;

db2 "select count_big(*) as lineitem from tpcd.lineitem"
db2 "select count_big(*) as orders from tpcd.orders"

db2 "select count_big(*) as partsupp from tpcd.partsupp"
db2 "select count_big(*) as customer from tpcd.customer"
db2 "select count_big(*) as part from tpcd.part"

db2 "select count_big(*) as supplier from tpcd.supplier"
db2 "select count(*) as nation from tpcd.nation™

db2 "select count(*) as region from tpcd.region”

db2 connect reset

db2 terminate;

B.32 tpcd.setup

# NOTE: ALL variable defitions must have a comment at the end - haven't
got

#  the getvars script recognizing the uncommented line yet
TPCD_PLATFORM-=linux #aix, nt, sun ....
TPCD_VERSION=2 # 1 or 2 (Version of tpcd). Default 1
TPCD_DBNAME=TPCD # name to create database under
TPCD_WORKLOAD=H # TPC version (R for TPCR, H for
TPCH)
TPCD_AUDIT_DIR=/home/tpch/tpcd
for

# top level directory of tar file

# all the tpcd scripts
# V5 or pe
# Use pe if you really are using pe v1.2!
# but | won't guarantee that it will work!
# uni/smp/min/mpp
# number of physical nodes
# number of logical nodes per physical

TPCD_PRODUCT=v5

TPCD_MODE=mIn
TPCD_PHYS_NODE=1
TPCD_LN_PER_PN=4
node
TPCD_SF=300 # size of the database (1=1GB,...) to
# get test size databases use:
# 0.012=12MB
# 01 =100MB
TPCD_BUILD_STAGE=ALL # where to start the build -
currently the
# following is possible:
# ALL - do everything (create,load,
index,stats,config) (Default)
CRTTBSP - start after create db and
config setting. Start righ at
create thsp
LOAD - start from the load of the tables
INDEX - start from the index creation
(NOTE if earlyindex is specified,
then this will do the create index
followed by the load...)
RUNSTATS - start from the runstats
(NOTE Do not use this option if
distribution stats are gathered
as part of the load, this will
start after the load and indices
have been created.
CONFIG - start from the setting up of
the benchmark runs config setup

HoH H H H H HHHHHH O H W HHH

TPCD_DBPATH=/home/tpch

home)
TPCD_DDLPATH=/home/tpch/custom
customized

# path for database (defaults to
# path for all ddl files and

# scripts (load script), config files,etc
TPCD_BUFFERPOOL_DEF=create_bufferpools.ddl # name of file with
bufferpool definitions

# and sizes
TPCD_NODEGROUP_DEF=create_nodegroups.ddl
ddlpath with nodegroup

# name of file in

# definitions
TPCD_EXPLAIN_DDL=NULL
statments

# file with DDL for explains

# if this is NULL then uses the default

# and puts it in USERSPACEL across all

# nodes...nt 1TB found it was faster if

# just in a single node nodegroup
TPCD_TBSP_DDL=create_tablespaces.ddl # ddl file for tablespaces
TPCD_DDL=create_tables.ddI # ddl file for tables
TPCD_QUAL_TBSP_DDL=create_tablespaces.ddI

# create_tablespaces_qual.ddl # ddl file for tablespaces for qual
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TPCD_QUAL_DDL=create_tables.ddI #
create_tables.ddl # ddl file for qualification database

# tablespaces and tables should be identical

# to regular ddI except container names
TPCD_INDEXDDL=create_indexes.ddl ~ # ddI file for indexes
TPCD_EXTRAINDEX=no # no = no extra indexes

# filename = If you want to create some

# indices before

# the load, and some indices after, then

# use this additional file to specify the
TPCD_ADD_RI=NULL # file name that contains any RI
# constraints to add after index creation
# set to NULL (default) if unused
# indices to create after the load.

# file name that contains complete AST

# definition including connection to
# the database, summary table creation,
# population, indexing and runstats.
TPCD_RUNSTATS=runstats.ddl # ddl file for runstats. If you have

# created indices before the load (ie

# TPCD_EARLYINDEX=yes), have specified to

# gather stats on the load command (either

# through your own load script or by using

# TPCD_LOADSTATS=yes, AND you have

# specified a file for TPCD_EXTRAINDEX

# then this runstats file should include

# the runstats commands specifically for

# the extra indices.
TPCD_RUNSTATSHORT=NULL
BUGGY....I can't get it to

# work on UNI successfully

# ddI file for short runstats that are

# run in the background while the

# TPCD_RUNSTATS are run in the foreground

# of the build. If this is used, then

# TPCD_RUNSTATS should have the runstats

# command for lineitem and

# TPCD_RUNSTATSHORT should have runstats

# commands for all other tables.
TPCD_DBGEN=/home/tpch/tpcd/appendix.v2/dbgen # path name to data
generation code

TPCD_AST=NULL

#NOTE! THIS IS

# Parameters used to specify source of
# data for load scripts

TPCD_INPUT=/flatfiles # NULL - use dbgen generated data OR
# path name - to the pre-generated

# flat files
#
TPCD_QUAL_INPUT=/flatfiles/1gb_qual # NULL - use dbgen generated

data OR
# path name - to the pre-generated
# flat files

TPCD_TAILOR_DIR=/home/tpch/tpcd/tailor
directory used to

# path name for the

# generate split specific config files

# only used for partitioned environment
TPCD_EARLYINDEX=no # create indexes before the load

# LOAD specific parameters follow:
TPCD_LOAD_DB2SET_SCRIPT=load_db2set.ksh # Script that
contains the db2set commands

# for the load process Use NULL if not

# specified
TPCD_LOAD_CONFIGFILE=load_dbcfg.ddI
database config

#config file with specific

# parms for the load/index/runstats part
# of the build.
# set to NULL if use defaults

TPCD_LOAD_DBM_CONFIGFILE=load_dbmcfg.ddl
specific

# config file with

# database manager config parts for the

# load/index/runstats part of the build.

# set to NULL if use defaults
TPCD_LOAD_QUALCONFIGFILE=load_dbcfg.ddl # config file with
specific database config

# parms for the load/index/runstats part

# of the build for qualification db.

# set to NULL if use defaults
TPCD_LOAD_DBM_QUALCONFIGFILE=load_dbmcfg.ddI
file with specific

# config

# database manager config parts for the

# load/index/runstats part of the build.

# set to NULL if use defaults
TPCD_LOADSTATS=no # gather statistics during load

#ignored if EARLYINDEX is not set

# due to runstats limitation
TPCD_TEMP=/tmp/tpch # path for LOAD temp files

# used in load script only
TPCD_SORTBUF=4096 # sortbuf size for LOAD

# used in load script only
TPCD_LOAD_PARALLELISM=0 # degree of parallelism to use
on load

# 0 = use the "intelligent default" that

# the load will chose at run time

# used in load script only
TPCD_COPY_DIR=/dev/null # directory where copy image is
created

# on load command CURRENTLY UNUSED

# used in load script only
TPCD_FASTPARSE=yes # use fastparse on load

# used in load script only

# Backup and logfile specific parameters follow:
TPCD_BACKUP_DIR=/backup_0 # directory where backup files
are placed
TPCD_LOGPRIMARY=NULL
primary log files

# NULL/value = how many

# to configure. If NULL is specified then

# the default is not changed.
TPCD_LOGFILSIZ=NULL # NULL/value = how 4KB pages to
use for

# logfilsiz db cfg parameter. If NULL is

# specified then the default is not changed
TPCD_LOGSECOND=NULL # NULL/value = how many
secondary log files

# to configure. 1f NULL is specified then

# the default is not changed.
TPCD_LOG_DIR=/home/tpch/logs # directory where log files stored..

# NULL leaves them in the dbpath
TPCD_LOG_DIR_SETUP_SCRIPT=setlogs.ksh # executable script to
setup log dir
TPCD_LOG_QUAL_DIR=NULL
stored

# directory where qual log files

# NULL leaves them in the dbpath
TPCD_LOG=yes # yes/no - whether to turn LOG_RETAIN
on

# i.e. are backups needed to be taken

# CONFIG specific parameters
TPCD_DB2SET_SCRIPT=run_db2set.ksh  # Script that contains the
db2set commands

# for the benchmark run. Use NULL if not

# specified
TPCD_CONFIGFILE=run_dbcfg.ddI
ddl path

# name of configuration file in

# that will be used for the benchmark run
TPCD_DBM_CONFIG=run_dbmcfg.ddI # name of config file for
database manager

# cfg parms
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TPCD_QUALCONFIGFILE=run_dbcfg.ddl
in ddl path

# name of database cfg file

# for qualification database
TPCD_DBM_QUALCONFIG=run_dbmcfg.ddl  # name of config file for
database

# manager cfg parms
TPCD_MACHINE=NULL # set to NULL if using load config
file

# big/medium/small size of machine used to

# determine buffpage, sortheap,sheapthres

# and ioservers parms for load, create

# index and runstats

# NOTE that this parameter is ignored if

#a TPCD_LOAD_CONFIGFILE is specified
TPCD_SMPDEGREE=1 # 1..# of degrees of parallelism to

run
# with

TPCD_AGENTPRI=NULL # set agentpri to this value (default
#is SYSTEM)

TPCD_ACTIVATE=yes # activate the database upon build
# completion
# run specific parameters

TPCD_AUDIT=yes # nolyes
# no - don't set up qualification db stuff
# yes - set up qualification db queries
# - build the update function tables
#  and data before we get into the
#  timing of the creation of the
#  tables and the load.
TPCD_TMP_DIR=/tmp/tpch # place to put temp working files
TPCD_SHARED_TEMP_FULL_PATHNAME=/home/tpch/sqllib/tmp #
just added
TPCD_QUERY_TEMPLATE_DIR=standard.VV2 # subdirectory in
AUDIT_DIR/queries

# to use as the source of the query

# templates. Currently there are

# v2 ones and pe ones. You can make

# your own directory following the same

# form as in the v2 directory using

# any variant you wish
TPCD_QUAL_DBNAME=TPCD # name of qualification
database
TPCD_NUMSTREAM=6
throughput test
TPCD_FLATFILES=/flatfiles/ufdata
#/backup_3/ufdata

# number of streams for the
# /home/tpch/ufdata

# where to generate/read flat files

# for update functions
TPCD_STAGING_TABLE_DDL=create_UFtables.ddl
contains the ddl for creating

# script that

# the staging tables if they are used for
# the update functions
TPCD_PRELOAD_STAGING_TABLE_SCRIPT= #
preloadUF.ksh
# file that contains the sqgl for preloading
# and gathering stats on sample UF data
# Note that the data used is sample data
# and is not data from any of the applied
# update pairs
TPCD_DELETE_STAGING_TABLE_SQL=remove UFtables.dd!
that contains the sqgl for deleting

# file

# the preloaded data from the staging

# tables
TPCD_UPDATE_IMPORT=false
staging tables

# true = use import for the

# for UNI/SMP mode only (code change in
# tpcdbatch) (if not uni mode then must

# change load_update)

# false = use load for staging tables

# The default is false if not set.

# NOTE that this parm is only for UNI/SMP

# it is not for multi node invocation
TPCD_SPLIT_UPDATES=256 # number of chunks to split the
update

# function into.
TPCD_CONCURRENT_INSERTS=8
that are run

# number of insert chunks

# concurrently. TPCD_SPLIT_UPDATES

# should be evenly divisible by this number
TPCD_CONCURRENT_INSERTS_LOAD=16 # number of insert
chunks that are loaded

# concurrently. TPCD_SPLIT_UPDATES should

# be evenly divisible by this number.

# this controls the load portion of the

# insert routine for partitioned databases
TPCD_CONCURRENT_DELETES=8 # number of delete chunks
that are run
TPCD_SPLIT_DELETES=256
delete

# number of portions to split the

# function into.

# this variable is only valid in UNI/SMP

# mode.
TPCD_GEN_UPDATEPAIRS=40
function data

# number of pairs of update

# to generate

# if 0 the update data generation and

# setup will not be done. use this if

# you don't want to run the update

# functions (Update functions not

# fully tested in new env't yet)
TPCD_GENERATE_SEED_FILE=yes #yes/no These are the seed
files for

# generating the query substitution values

# yes - generate a seed file base on

#  year/month/day (for audited runs)

#no - use qgen's default seeds
TPCD_RUN_ON_MULTIPLE_NODES=NO #pe V1.2 only - will we
be running each

# query stream of throughput starting at

# different nodes or from same node
TPCD_STATS_INTERVAL=3 # timing interval for
vmstats/iostats
TPCD_STATS_THRU_INT=300
vmstats/iostats for

# timing interval for

# throughput run
TPCD_GATHER_STATS=off
AlIX yet

# on/off - only implement for

# on = gather statistics around power

#  testrun (vmstat,iostat,netstat)

# off = no stats gathered during power run
TPCD_UFTEMP=UFTEMP # base name of tablespace(s) where
the

# staging tables for the update functions

# are created

# this name will be used as the

# basename for the tablespaces...eg

# UFTEMP1 UFTEMP2 ....
TPCD_HAVECOMPILER=yes # rebuild tpcdbatch executable

# yes/no
TPCD_SLEEP=5 #?
TPCD_INLISTMAX=default
time

# max num of keys to delete at a

# for UF2, use "default" for default.
TPCD_LOAD_SCRIPT=load_tables.ksh  # script to run for loading
tables

#in TPCD_DDLPATH directory under min/mpp

# leave as NULL if using default genloaduni
TPCD_LOAD_SCRIPT_QUAL-=load_tables_qual.ksh # script to run
for loading tables in

# TPCD_DDLPATH directory under min/mpp
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# for QUAL db
TPCD_ROOTPRIV=no # do you have root privileges to be
able

# get values of things like schedtune

# and vmtune (currently on AIX only)

# acid test specific information
TPCD_DB2LOG=/home/tpch/sqllib/db2dump # directory wehre the
db2diag.log can

# be found for the durability tests
TPCD_APPEND_ON=no # set to no if the cluster indexes are

used

B.33 verifytpcdbatch.clp

connect to TPCD;

select name,creator,valid,last_bind_time,isolation from sysibm.sysplan
where name like "TPCD%';

connect reset;

terminate;
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Appendix C: Qualification Query Output

C.1 Qualification Queries

Qualification Query 1

Start timestamp 08/24/05 10:10:36.984961

-- Query 01 - Var_0 Rev_01 - Pricing Summary Report Query
Tag: Q1  Stream: -1 Sequence number: 17

select

I_returnflag,

I_linestatus,

sum(l_quantity) as sum_qty,
sum(l_extendedprice) as sum_base_price,
sum(l_extendedprice * (1 - |_discount)) as sum_disc_price,
sum(l_extendedprice * (1 - |_discount) * (1 + |_tax)) as sum_charge,
avg(l_quantity) as avg_qty,
avg(l_extendedprice) as avg_price,
avg(l_discount) as avg_disc,

count(*) as count_order

from

tpcd.lineitem

where

I_shipdate <= date ("1998-12-01") - 90 day
group by

I_returnflag,

I_linestatus

order by

I_returnflag,

I_linestatus

L_RETURNFLAG L_LINESTATUS SUM_QTY
SUM_BASE_PRICE  SUM_DISC_PRICE  SUM_CHARGE
AVG_QTY AVG_PRICE AVG_DISC
COUNT_ORDER

A F 37734107.000  56586554400.729
53758257134.869  55909065222.828 25.522
38273.130 0.050 1478493

N F 991417.000 1487504710.380
1413082168.054 1469649223.194 25.516
0.050 38854

N ) 74476040.000  111701729697.743
106118230307.606  110367043872.499 25.502
38249.118 0.050 2920374

R F 37719753.000  56568041380.899
53741292684.604  55889619119.832 25.506
38250.855 0.050 1478870

Number of rows retrieved is: 4

38284.468

Stop timestamp 08/24/05 10:10:42.140118
Query Time = 5.2 secs

Qualification Query 2

Start timestamp 08/24/05 10:09:48.272581

-- Query 02 - Var_0 Rev_02 - Minimum Cost Supplier Query
Tag: Q2 Stream: -1 Sequence number: 2

select

s_acctbal,

S_name,

n_name,

p_partkey,

p_mfgr,

s_address,

s_phone,

s_comment

from

tpcd.part,

tped.supplier,

tpcd.partsupp,

tpcd.nation,

tped.region

where

p_partkey = ps_partkey

and s_suppkey = ps_suppkey
and p_size =15

and p_type like '%BRASS'

and s_nationkey = n_nationkey
and n_regionkey =r_regionkey
and r_name = 'EUROPE'

and ps_supplycost = (

select

min(ps_supplycost)

from

tped.partsupp,

tpcd.supplier,

tpcd.nation,

tped.region

where

p_partkey = ps_partkey

and s_suppkey = ps_suppkey
and s_nationkey = n_nationkey
and n_regionkey = r_regionkey
and r_name = 'EUROPE'

)

order by

s_acctbal desc,

n_name,

S_name,

p_partkey

fetch first 100 rows only

S_ACCTBAL S_NAME
P_PARTKEY P_MFGR
S_PHONE S_COMMENT

N_NAME
S_ADDRESS
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9938.530 Supplier#000005359 UNITED KINGDOM
185358 Manufacturer#4 QKuHYh,vZGiwu2FWEJoLDx04
33-429-790-6131 blithely silent pinto beans are furiously. slyly final
deposits acros

9937.840 Supplier#000005969
108438 Manufacturer#1
ANDENSOSmk,mig23Xfb5RWt6dvUcvt6Qa 29-520-692-3537
carefully slow deposits use furiously. slyly ironic platelets above the ironic

9936.220 Supplier#000005250 UNITED KINGDOM
249 Manufacturer#4 B3rgpOxbSEim4Mpy2RH J 33-
320-228-2957 blithely special packages are. stealthily express deposits
across the closely final instructi

9923.770 Supplier#000002324 GERMANY
29821 Manufacturer#4 y30D9UywSTOk 17-
779-299-1839 quickly express packages breach quiet pinto beans. requ

9871.220 Supplier#000006373 GERMANY
43868 Manufacturer#5 J8fcXWsTgM
485-8637 never silent deposits integrate furiously blit

9870.780 Supplier#000001286 GERMANY
81285 Manufacturer#2
YKA E2fjiVd7eUrzp2Ef8j1QxGo2DFnosaTEH
theodolites cajole slyly special,

9870.780 Supplier#000001286
181285 Manufacturer#4
YKA E2fjiVd7eUrzp2Ef8j1QxGo2DFnosaTEH
theodolites cajole slyly special,

9852.520 Supplier#000008973 RUSSIA
18972 Manufacturer#2 t5L67YdBYYH60,Vz24jpDyQ9
32-188-594-7038 quickly regular instructions wake-- carefully unusual
braids into the expres

9847.830 Supplier#000008097 RUSSIA
130557 Manufacturer#2 XMe97bpE69INzdwLoX
32-375-640-3593 slyly regular dependencies sleep slyly furiously express
dep

ROMANIA

17-813-

17-516-924-4574 final
GERMANY

17-516-924-4574 final

... rows deleted ...

7937.930 Supplier#000009012 ROMANIA
83995 Manufacturer#2 iUiTziH,Ek3i4lwSgunXMgrcTzwdb
29-250-925-9690 blithely bold ideas haggle quickly final, regular request
7914.450 Supplier#000001013 RUSSIA
125988 Manufacturer#2 riRentps4KEDtY ScjpMIWeYF6mNNR
32-194-698-3365 final, ironic theodolites alongside of the ironic
7912.910 Supplier#000004211 GERMANY
159180 Manufacturer#5
2wQRVovHrm3,v031KzfTd,1PYsFXQFFOG
requests integrate slyly above the silent, even
7912.910 Supplier#000004211 GERMANY
184210 Manufacturer#4
2WQRVovHrm3,v031KzfTd,1PYsFXQFFOG
requests integrate slyly above the silent, even

17-266-947-7315 final

17-266-947-7315 final

730-383-3892 furiously final accounts wake carefully idle requests. even
dolphins wake acc

7843.520 Supplier#000006683 FRANCE
11680 Manufacturer#4 270JGkiv01Y000CFwUGTvilbhzCdy
16-464-517-8943 carefully bold accounts doub

Number of rows retrieved is: 100

Stop timestamp 08/24/05 10:09:48.563030
Query Time = 0.3 secs

Quialification Query 3

Start timestamp 08/24/05 10:10:27.867917

-- Query 03 - Var_0 Rev_01 - Shipping Priority Query
Tag: Q3  Stream: -1 Sequence number: 11

select

|_orderkey,

sum(l_extendedprice * (1 - |_discount)) as revenue,
0_orderdate,

0_shippriority

from

tpcd.customer,

tpcd.orders,

tpcd.lineitem

where

c_mktsegment = 'BUILDING'

and c_custkey = o_custkey

and |_orderkey = o_orderkey

and o_orderdate < date ('1995-03-15")
and |_shipdate > date ('1995-03-15")
group by

|_orderkey,

0_orderdate,

0_shippriority

order by

revenue desc,

0_orderdate

fetch first 10 rows only

L_ORDERKEY REVENUE
O_SHIPPRIORITY

O_ORDERDATE

7894.560 Supplier#000007981 GERMANY 2456423 406181.011 1995-03-05 0
85472 Manufacturer#4 NSJ96VMROAbeXP 17- 3459808 405838.699 1995-03-04 0
963-404-3760 regular, even theodolites integrate carefully. bold, special 492164 390324.061 1995-02-19 0
theodolites are slyly fluffily iron 1188320 384537.936 1995-03-09 0
7887.080 Supplier#000009792 GERMANY 2435712 378673.056 1995-02-26 0
164759 Manufacturer#3 Y28ITVeYriT3kIGdV2K8fSZ 4878020 378376.795 1995-03-12 0
V2UQqT5H10tz 17-988-938-4296 pending, ironic packages sleep 5521732 375153.922 1995-03-13 0
among the carefully ironic accounts. quickly final accounts 2628192 373133.309 1995-02-22 0
7871.500 Supplier#000007206 RUSSIA 993600 371407.459 1995-03-05 0
104695 Manufacturer#1 3w fNCnrVmvJjE95sgWZzvW 2300070 367371.145 1995-03-13 0
32-432-452-7731 furiously dogged pinto beans cajole. bold, express
notornis until the slyly pending
7852.450 Supplier#000005864 RUSSIA Number of rows retrieved is: 10
8363 Manufacturer#4 WCNfBPZeSXh3h,c 32-
454-883-3821 blithely regular deposits
7850.660 Supplier#000001518 UNITED KINGDOM
86501 Manufacturer#1 ONda3YJiHKJOC 33- Stop timestamp 08/24/05 10:10:30.495184
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Query Time = 2.6 secs

Qualification Query 4

Start timestamp 08/24/05 10:10:31.443041

-- Query 04 - Var_0 Rev_01 - Order Priority Checking Query

Tag: Q4  Stream: -1 Sequence number: 14

select

o_orderpriority,

count(*) as order_count

from

tpcd.orders

where

o_orderdate >= date ('1993-07-01")

and o_orderdate < date ('1993-07-01") + 3 month

and exists (

select

*

from

tped. lineitem

where

I_orderkey = o_orderkey
and |_commitdate < |_receiptdate
)

group by
o_orderpriority

order by

o_orderpriority

O_ORDERPRIORITY ORDER_COUNT

1-URGENT 10594
2-HIGH 10476
3-MEDIUM 10410
4-NOT SPECIFIED 10556
5-LOW 10487

Number of rows retrieved is: 5

Stop timestamp 08/24/05 10:10:36.743719
Query Time = 5.3 secs

Qualification Query 5

Start timestamp 08/24/05 10:10:52.985801

-- Query 05 - Var_0 Rev_02 Local Supplier Volume Query

Tag: Q5 Stream: -1 Sequence number: 20

select
n_name,

sum(l_extendedprice * (1 - I_discount)) as revenue

from
tpcd.customer,
tpcd.orders,

tped.lineitem,

tpcd.supplier,

tpcd.nation,

tpcd.region

where

c_custkey = o_custkey

and o_orderkey = |_orderkey

and |_suppkey =s_suppkey

and c_nationkey = s_nationkey

and s_nationkey = n_nationkey

and n_regionkey =r_regionkey

and r_name = 'ASIA'

and o_orderdate >= date ('1994-01-01")
and o_orderdate < date ('1994-01-01") + 1 year

group by

n_name

order by

revenue desc

N_NAME REVENUE
INDONESIA 55502041.170
VIETNAM 55295086.997
CHINA 53724494.257
INDIA 52035512.000
JAPAN 45410175.695

Number of rows retrieved is: 5

Stop timestamp 08/24/05 10:10:58.969659
Query Time = 6.0 secs

Quialification Query 6

Start timestamp 08/24/05 10:10:00.216203

-- Query 06 - Var_0 Rev_01 - Forecasting Revenue Change Query
Tag: Q6  Stream: -1 Sequence number: 5

select

sum(l_extendedprice * I_discount) as revenue
from

tped.lineitem

where

I_shipdate >= date ('1994-01-01")

and |_shipdate < date ('1994-01-01") + 1 year
and I_discount between .06 - 0.01 and .06 + 0.01
and |_quantity < 24

REVENUE

123141078.228

Number of rows retrieved is: 1

Stop timestamp 08/24/05 10:10:00.258668
Query Time = 0.0 secs

TPC Benchmark H Full Disclosure Report for HP ProLiant DL585 2.2GHz 4P DC — August 31, 2005

© 2005 Hewlett Packard Company. All rights reserved

53



Quialification Query 7

Start timestamp 08/24/05 10:10:58.969659

-- Query 07 - Var_0 Rev_01 - Volume Shipping Query

Tag: Q7  Stream: -1 Sequence number: 21

select

supp_nation,
cust_nation,

|_year,

sum(volume) as revenue
from

select

nl.n_name as supp_nation,
n2.n_name as cust_nation,

year (I_shipdate) as |_year,
|_extendedprice * (1 - |_discount) as volume
from

tpcd.supplier,

tped. lineitem,

tpcd.orders,

tpcd.customer,

tpcd.nation n1,

tpcd.nation n2

where

s_suppkey = |_suppkey

and o_orderkey = |_orderkey

and c_custkey = o_custkey

and s_nationkey = nl.n_nationkey
and c_nationkey = n2.n_nationkey
and (

(n1.n_name = 'FRANCE' and n2.n_name = 'GERMANY")
or (nl.n_name = 'GERMANY" and n2.n_name = 'FRANCE)

)
and |_shipdate between date('1995-01-01") and date('1996-12-31")

) as shipping
group by
supp_nation,
cust_nation,
|_year

order by
supp_nation,
cust_nation,
|_year

SUPP_NATION CUST_NATION
REVENUE

L_YEAR

FRANCE GERMANY
54639732.734
FRANCE GERMANY
54633083.308
GERMANY FRANCE
52531746.670
GERMANY FRANCE
52520549.022

Number of rows retrieved is: 4

Stop timestamp 08/24/05 10:11:00.016971
Query Time = 1.0 secs

1995

1996

1995

1996

Qualification Query 8

Start timestamp 08/24/05 10:10:11.801219

-- Query 08 - Var_0 Rev_01 - National Market Share Query

Tag: Q8 Stream: -1 Sequence number: 8

select

0_year,

sum(case

when nation = 'BRAZIL' then volume
else 0

end) / sum(volume) as mkt_share
from

(

select

year(o_orderdate) as o_year,
|_extendedprice * (1 - |_discount) as volume,
n2.n_name as nation

from

tpcd.part,

tped.supplier,

tped.lineitem,

tpcd.orders,

tpcd.customer,

tpcd.nation n1,

tpcd.nation n2,

tpcd.region

where

p_partkey = |_partkey

and s_suppkey = |_suppkey

and |_orderkey = o_orderkey

and o_custkey = c_custkey

and c_nationkey = nl.n_nationkey
and nl.n_regionkey = r_regionkey
and r_name = 'AMERICA'

and s_nationkey = n2.n_nationkey

and o_orderdate between date('1995-01-01") and date ('1996-12-31")
and p_type = 'ECONOMY ANODIZED STEEL'

) as all_nations
group by
0_year

order by
0_year

O_YEAR  MKT_SHARE

1995 0.034
1996 0.041

Number of rows retrieved is: 2

Stop timestamp 08/24/05 10:10:17.569744
Query Time = 5.8 secs

Qualification Query 9

Start timestamp 08/24/05 10:09:48.563030
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-- Query 09 - Var_0 Rev_01 - Product Type Profit Measure Query
Tag: Q9 Stream: -1 Sequence number: 3

select

nation,

0_year,

sum(amount) as sum_profit
from

select

n_name as nation,
year(o_orderdate) as o_year,
|_extendedprice * (1 - I_discount) - ps_supplycost * |_quantity as amount
from

tpcd.part,

tpcd.supplier,

tpcd.lineitem,

tpcd.partsupp,

tpcd.orders,

tpcd.nation

where

s_suppkey = |_suppkey

and ps_suppkey = |_suppkey
and ps_partkey = |_partkey
and p_partkey = |_partkey

and o_orderkey = |_orderkey
and s_nationkey = n_nationkey
and p_name like '%green%'

) as profit

group by

nation,

0_year

order by

nation,

0_year desc

NATION O_YEAR SUM_PROFIT
ALGERIA 1998 31342867.235
ALGERIA 1997 57138193.023
ALGERIA 1996 56140140.133
ALGERIA 1995 53051469.653
ALGERIA 1994 53867582.129
ALGERIA 1993 54942718.132
ALGERIA 1992 54628034.713
ARGENTINA 1998 30211185.708
ARGENTINA 1997 50805741.752
... rows deleted ...

UNITED STATES 1994 49296747.183
UNITED STATES 1993 48029946.801
UNITED STATES 1992 48671944.498
VIETNAM 1998 30442736.059
VIETNAM 1997 50309179.794
VIETNAM 1996 50488161.410
VIETNAM 1995 49658284.612
VIETNAM 1994 50596057.261
VIETNAM 1993 50953919.152
VIETNAM 1992 49613838.315

Number of rows retrieved is: 175

Stop timestamp 08/24/05 10:09:59.614012

Query Time = 11.1 secs

Qualification Query 10

Start timestamp 08/24/05 10:10:42.140118

-- Query 10 - Var_0 Rev_01 - Returned Item Reporting Query
Tag: Q10 Stream: -1 Sequence number: 18

select

c_custkey,

C_name,

sum(l_extendedprice * (1 - |_discount)) as revenue,
c_acctbal,

n_name,

c_address,

c_phone,

c_comment

from

tpcd.customer,

tpcd.orders,

tpcd.lineitem,

tpcd.nation

where

c_custkey = o_custkey

and |I_orderkey = o_orderkey
and o_orderdate >= date ('1993-10-01")
and o_orderdate < date ("1993-10-01") + 3 month
and I_returnflag = 'R’

and c_nationkey = n_nationkey
group by

c_custkey,

c_name,

c_acctbal,

c_phone,

n_name,

c_address,

c_comment

order by

revenue desc

fetch first 20 rows only

C_CUSTKEY C_NAME REVENUE
C_ACCTBAL N_NAME C_ADDRESS
C_PHONE C_COMMENT
57040 Customer#0000057040 734235.246 632.870

JAPAN Eioyzjfdpp
requests sleep blithely about the furiously i
143347 Customer#0000143347 721002.695
2557.470 EGYPT laReFYv,Kw4 14-742-
935-3718 fluffily bold excuses haggle finally after the u
60838 Customer#0000060838 679127.308
2454770 BRAZIL 64EaJ5VMAHWJIBOXJKIpNC2RJIIWE
12-913-494-9813 furiously even pinto beans integrate under the ruthless
foxes; ironic, even dolphins across the slyl
101998 Customer#0000101998 637029.567
3790.890 UNITED KINGDOM 01c9CILNNtfOQYmZj
33-593-865-6378 accounts doze blithely! enticing, final dep