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subject to restrictions set forth in GSA ADP Schedule Contract with IBM Corp.
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trademarks of International Business Machines Corporation.
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Notes

1GHz only measures microprocessor internal clock speed, not application performance. Many factors affect
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be less.
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IBM® @server™ x346

TPC-H Revision 2.0

—_—_— = with IBM DB2~ UDB 8.2 Feb 14, 2005
Total System Cost Composite Query-per-hour Metric Price/Performance
53,451.4 $33
$1,753,144 QphH@1000GB per QphH@1000GB
Database Size | Database Manager Operating System Availability Date
SUSE Linux
1000GB IBM DB2 UDB 8.2 Enterprise Server 9 February 14, 2005
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Seconds
Database Load Time: 0:49:01 |Load Included Backup: N Total Data Storage/

Database Size: 26.25

RAID (Base Table): Y

RAID (Base Tablesand
Auxiliary Data Structures): Y

RAID (ALL): Y

System Configur

Processor

Memory:

Disk Controllers:
Disk Drives.

Total Disk Storage:

ation:

64 IBM @server x346 servers, each server with:
: 1x 3.6GHz Intel Xeon with 2MB cache

on 1 processor, 1 core, 2 threads

26,249 GB

Eight (8) 512MB PC-3200 ECC SDRAM RDIMMs
One ServeRAID-7k Ultra320 SCSI controller
Six (6) 73.4GB 15K Ultra320 SCSI disk drives
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= = ==0 ® Report Date:
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Feb 14, 2005
Description Part Number Third Party Unit Price Quantity  Extended 3-Yr. Maint.
Brand Pricing Price Price
Server Hardware
X346 3.6GHz/800MHz// 2 x 512MB DDR2, Open Bay 884041V IBM xSeries 1 3,449 64 220,736
1GB (2x512MB Kit) PC2-3200 CL3 ECC DDR2 SDRAM .
RDIMM (256Mb) 73P3522 IBM xSeries 1 399 192 76,608
IBM ServeRAID 7k Controller 71P8642 IBM xSeries 1 449 64 28,736
Epac 3 Year 24x7x4 Warranty Upgrade 21P2078 IBM xSeries 1 600 64 38,400
IBM 73.4 GB Hot-Swap U320 15 K SCSI SSL Drive 90P1319 IBM xSeries 1 499 384 191,616
IBM S2 42U Standard Rack Cabinet 93074SX IBM xSeries 1 1,489 4 5,956
4.3m |IEC Power Cable C13/ C14 94G7448 IBM xSeries 1 19 65 1,235
IBM Preferred Pro Full-size Keyboard PS/2 31P7415 IBM xSeries 1 29 1 29
IBM Sleek 2-Button Mouse 28L3673 IBM xSeries 1 15 1 15
E54 15" Colour Monitor (Stealth Grey) 633147N IBM xSeries 1 139 1 139
Monitor Shelf 94G7444 IBM xSeries 1 169 1 169
Keyboard Tray 28L4707 IBM xSeries 1 249 1 249
connectors 1735L04 IBM xSeries 1 759 1 759
Cable Kit, KVM Conversion (KCO) Long 1.5m 32P1652 IBM xSeries 1 559 16 8,944
Universal Jumper Cord - 1.5m 24P7469 IBM xSeries 1 20 4 80
3U Quick Install Panel Set 25R5560 IBM xSeries 1 75 7 525
Epac 3 Year 24x7x4 Warranty Upgrade for Racks 4112760 IBM xSeries 1 300 4 1,200
Epac 3 Year 24x7x4 Warranty Upgrade for LCM 4112752 IBM xSeries 1 60 1 60
Epac 3 Year 24x7x4 Warranty Upgrade for Monitor 30P9183 IBM xSeries 1 90 1 920
1350 Cisco 6503 Enclosure Bundle 26K7403 IBM xSeries 1 22,995 1 22,995 2,069
e1350 Cisco Cat6500 48-Port 10/100/1000 GE Mod: RJ- .
45(W S-X6548-GE-TX=) 02R2052 IBM xSeries 1 15,999 2 31,998 2,879
1350 Cisco 6503 Air Duct Kit 26K7404 IBM xSeries 1 395 1 395
Cisco Ethernet Cables 22P5031 IBM xSeries 1 20 64 1,279
Subtotal 592,463 44,698|
Server Software
J[-)fil(l;DB Enterprise Server Edition ICE Edition MAINT |BM DB2 2 12,514 64 800,896
DB2 UDB Database Partitioning Feature ICE Edition
MAINT 12 MO IBM DB2 2 3,759 64 240,576
DB2 ICE SW maintenance renewal - 1 year IBM DB2 2 596 128 76,288
DPF ICE SW maintenance renewal - 1 year IBM DB2 2 179 128 22,912
SUSE Linux Enterprise Server 9 - incl. 3 yr upgrade 0662694556164 SUSE 3 870 64 55,680
Subtotal 1,097,152 99,200
xSeries volume discount 15% Discount 80,369
Total 1,609,246 143,898
Three-Year Cost of Ownership: 1,753,144
Pricing: 1 - IBM xSeries (pricing contact Alex Yost, ayost@us.ibm.com, 1-919-543-4505) QphH@1000GB: 53,451.4]
2 - IBM DB2 (pricing contact Jonathan Prial, jonprial@us.ibm.com, 1-914-766-1576)
Warranty and Maintenance: The standard warranty has been upgraded to 3 years of $/QphH@1000GB: $33

24x7x4 coverage.

Audited by Francois Raab, InfoSizing, Inc.

Prices used in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the stated components. Individually
negotiated discounts are not permitted. Special prices based on assumptions about past or future purchases 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 stated prices are not available according to these terms, please inform the TPC at pricing@tpc.org. Thank you.




IBM ®@ server ™ x346

TPC-H Revision 2.0

== é?é@ with | BM DBZ® UDB 8.2 |Report Date: Feb 14, 2005
Measurement Results:
Database Scale Factor 1000
Total Data Storage/Database Size 26.25
Start of Database Load 1:23:12
End of Database L oad 2:12:13
Database Load Time 0:49:01
Query Streams for Throughput Test 7
TPC-H Power 79,465.6
TPC-H Throughput 35,953.3
TPC-H Composite Query-per-Hour (QphH@1000GB) 53,451.4
Total System Price over 3 Years $1,753,144
TPC-H Price/Performance Metric ($/QphH@1000GB) $33

Measurement Interval:
Measurement Interval in Throughput Test (Ts) = 15420 seconds

Duration of Stream Execution:

Query start date/time | RF1 start date/time  RF2 start date/time
Seed Query end date/time | RF1end date/time | RF2end date/time = Duration

02/09/05 02:55:21 | 02/09/05 02:54:14 | 02/09/05 03:24:58

Stream 00 209021213 | o/00/05 03:24:40 | 02/09/05 02:55:21 | 02/09/05 03:25:49 = 3139
02/09/05 03:25:52 | 02/09/05 03:26:06 = 02/09/05 07:35:10

Stream 01 ( 209021214 | o/00/05 07:31:30 | 02/09/0507:35:10 | 02/09/05 07:36:12 | +0°47
02/09/05 03:25:53 | 02/09/0507:36:12 = 02/09/05 07:36:31

Stream 02 ( 209021215 | o/00/05 07:07:41 | 02/09/05 07:36:31 | 02/09/0507:37:16 = 0148
02/09/05 03:25:55 = 02/09/0507:37:16 | 02/09/05 07:37:37

Stream 03| 209021216y, /00/05 07:09:28 | 02/09/0507:37:37 | 02/09/05 07:38:22 = 0333
02/09/05 03:25:54 | 02/09/0507:38:22 = 02/09/05 07:38:45

Stream 04 ( 2090212171 0/00/05 07:33:48 | 02/09/05 07:38:45 | 02/09/0507:39:20 = 0754
02/09/05 03:25:54 | 02/09/0507:39:29 = 02/09/05 07:39:52

Stream 05 209021218 | o/00/05 07:28:32 | 02/09/05 07:39:52 | 02/09/05 07:40:35 = +0238
02/09/05 03:25:54 | 02/09/05 07:40:35 = 02/09/05 07:41:00

Stream 06 209021219 | o/00/05 07:33:52 | 02/09/05 07:41:00 | 02/09/05 07:41:44 = 0758
02/09/05 03:25:54 | 02/09/0507:41:44 | 02/09/0507:42:08

Stream 07 [ 209021220 0/09/05 07:32:22 | 02/09/05 07:42:08 = 02/09/05 07:42:52 = 406:28
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TPC-H Timing Intervals (in seconds):

StreamID|] Q1 @ Q2 | Q3 Q4 | Q5 06  O7 08 Q9 | Q10 Q11 Q12
Stream 00 830 193 111 8.0 554 118/ 79.1 472 500.7 373 182 17.8
Stream 01 664.0 222.3] 121.2 27.8 383.0 333.8 5423 616.9 2419.8 129.8 200.2| 184.1
Stream 02 846.4 182.6/ 834 132.3 427.2 155.7 543.3 451.3 2615.3 307.9 135.0| 435.1
Streeam 03 | 1172.1 2129 434/ 101.8 466.6/ 108.3| 829.3 489.8 2587.3 139.1 164.7 198.9
Stream 04 976.2 334.2] 39.2 1704 4331 159.9 358.2 567.5 2214.2 184.3 197.7| 259.9
Stream 05 727.0 267.1f 84.2 147.1 296.3 180.7 547.5 7389 2298.3 159.5 170.0| 202.8
Stream 06 751.2] 253.3 1119 99.0 402.6/ 164.6/ 458.9 402.4 2820.7 209.6 147.8 226.2
Stream 07 828.9 3418 827 1419 3313 53.7 530.8 8099 2327.2 100.1 127.7| 42.3
Minimum 664.0 182.6/ 39.2 27.8 296.3 53.7 3582 4024 2214.2 100.1 127.7| 42.3
Average 852.3| 259.2 80.9 117.2 3914 165.2 544.3 582.4| 2469.0 175.8 163.3 221.3
Maximum | 11721 341.8| 121.2) 1704 466.6/ 333.8) 829.3 809.9 2820.7 307.9 200.2| 435.1
StreemID| 013 @ Q14  0Ol15a | 016 Q17 Q18 019 020 | 021 @ 022 RFl1l | RF2
Stream 00 80.1 146 246 615 811 2029 80.9 298 2716 412 66,5 509
Stream 01 4179 66.5 54.1 106.8 1049.7 21625 937.4 463.9| 32209 4223 77.1 617
Stream 02 4857 371 96.0 103.3] 8828 1016.1 982.0 372.3 3642.4 5747 19.3 45.0
Stream 03 547.0 423 983 116.1 1025.2 1163.6 1007.2 219.0 5303.4 312.8 20.8| 45.0
Stream 04 517.8 46.1] 53.2 136.6 1043.9 2400.6 970.2 724 3567.1 1285 23.0/ 43.8
Stream 05 509.5 73.6/ 117.8 240.9 1164.3 1522.1 10325 357.6/ 3610.1 495.1 23.3| 43.2
Stream 06 4736, 67.8 102.3) 1354 1305.7 2626.4 1083.6 272.6 32249 402.1 247 445
Stream 07 3864 132 370 711 980.3 1731.8 1203.5 627.0 3560.3 458.8 24.0/ 44.0
Minimum 386.4 132 370 711 8828 1016.1 9374 724 3220.9 1285 19.3| 43.2
Average 476.8 495  79.8/ 130.0/ 1064.6 1803.3 1030.9 340.7 3732.7/ 399.2 30.3 46.7
Maximum 5470/ 73.6/ 117.8| 240.9 1305.7/ 2626.4| 1203.5 627.0 53034 5747 771 61.7




CERTIFIED AUDITOR

T TRAHSACTION PROCESSIHG

Benchmark Sponsor: Haider Rizvi
Mgr., DB2 Data Warehouse
Performance
IBM Canada Ltd;
8200 Warden Avenue
Markham, Ontario L6G 1C7

February 11, 2005

| verified the TPC Benchmark™ H performance of the following configuration:

Platform: IBM @server eServer xSeries 346
Database Manager: 1BM DB2 UDB 8.2
Operating System:  SUSE Linux Enterprise Server 9

The results were:

CPU (Speed) Memory Disks QphH@1,000GB
Sixty-four (64) IBM @server eServer xSeries 346 (each with)

1 x Intel Xeon 2 MB L2 Cache
(3.6 GH2) 4 GB Main

6 x 73.4 GB uSCS 53,451.4

In my opinion, this performance result was produced in compliance with the TPC’ s requirements
for the benchmark. The following verification items were given special attention:

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

» The database population was generated using DBGEN

* The database was properly scaled to 1TB (1,000 GB) and populated accordingly
» The compliance of the database auxiliary data structures was verified

» The database |oad time was correctly measured and reported

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



» Therequired ACID properties were verified and met

» Thequery input variables were generated by QGEN

* The query text was produced using minor modifications and an approved query variant
* The execution of the queries against the SF1 database produced compliant answers

* A compliant implementation specific layer was used to drive the tests

» Thethroughput testsinvolved 7 query streams

» Theratio between the longest and the shortest query was such that no query timing was
adjusted

» Theexecution times for queries and refresh functions were correctly measured and reported
» Therepeatability of the measured results was verified

» Therequired amount of database log was configured

» The system pricing was verified for major components and maintenance

» The mgjor pages from the FDR were verified for accuracy

Additional Audit Notes:

None.

Respectfully Yours,

Francois Raab
President

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

TPC Benchmark H Standard Specification was developed by the Transaction Processing Performance
Council (TPC). It was released on February 26, 1999, and most recently revised (Revision 2.0) October 29,
2002. Thisisthe full disclosure report for benchmark testing of IBM @server X346 according to the TPC
Benchmark H Standard Specification.

The TPC Benchmark H is a decision support benchmark. It consists of a suite of business-oriented ad hoc
gueries and concurrent data modifications. The queries and the data populating the database have been
chosen to have broad industry-wide relevance while maintaining a sufficient degree of ease of
implementation. This benchmark illustrates decision support systems that:

« Examinelarge volumes of data;
« Execute queries with a high degree of complexity;
« Give answers to critical business questions.

TPC-H evaluates the performance of various decision support systems by the execution of set of queries
against a standard database under controlled conditions. The TPC-H queries:

« Give answers to real-world business questions;

« Simulate generated ad-hoc queries (e.g., viaa point-and-click GUI interface);

« Arefar more complex than most OL TP transactions;

+ Include arich breadth of operators and selectivity constraints;

« Generate intensive activity on the part of the database server component of the system under test;

« Are executed against a database complying with specific population and scaling requirements;

« Areimplemented with constraints derived from staying closely synchronized with an on-line production
database.

The TPC-H operations are modeled as follows:

« Thedatabaseis continuously available 24 hours aday, 7 days aweek, for ad-hoc queries from multiple
end users and data modifications against all tables, except possibly during infrequent (e.g., oncea
month) maintenance sessions.

« The TPC-H database tracks, possibly with some delay, the state of the OLTP database through ongoing
refresh functions, which batch together a number of modifications impacting some part of the decision
support database.

+ Dueto the worldwide nature of the business data stored in the TPC-H database, the queries and the
refresh functions may be executed against the database at any time, especially in relation to each other.
In addition, this mix of queries and refresh functionsis subject to specific ACIDity requirements, since
gueries and refresh functions may execute concurrently.

« To achieve the optimal compromise between performance and operational requirements, the database
administrator can set, once and for all, the locking levels and the concurrent scheduling rules for queries
and refresh functions.

The minimum database required to run the benchmark holds business data from 10,000 suppliers. It
contains almost 10 million rows representing a raw storage capacity of about 1 gigabyte. Compliant
benchmark implementations may also use one of the larger permissible database populations (e.g., 100
gigabytes), as defined in Clause 4.1.3).

The performance metrics reported by TPC-H is called the TPC-H Composite Query-per-Hour Performance
Metric (QphH@Size), and reflects multiple aspects of the capability of the system to process queries. These
aspectsinclude the selected database size against which the queries are executed, the query processing
power when queries are submitted by asingle stream , and the query throughput when queries are
submitted by multiple concurrent users. The TPC-H Price/Performance metric is expressed as
$/QphH@Size. To be compliant with the TPC-H standard, all referencesto TPC-H results for agiven
configuration must include all required reporting components (see Clause 5.4.6). The TPC believes that
comparisons of TPC-H results measured against different database sizes are misleading and discourages
such comparisons.

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 12



The TPC-H database must be implemented using a commercially available database management system
(DBMS), and the queries executed via an interface using dynamic SQL. The specification provides for
variants of SQL, asimplementers are not required to have implemented a specific SQL standard in full.

Benchmarks results are highly dependent upon workload, specific application requirements, and systems
design and implementation. Relative system performance will vary as aresult of these and other factors.
Therefore, TPC-H should not be used as a substitute for specific customer application benchmarking when
critical capacity planning and/or product evaluation decisions are contemplated.

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 13



1 General Items

1.1 Benchmark Sponsor

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

IBM Corporation sponsored this TPC-H benchmark.
1.2 Parameter Settings

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

- Database tuning options

- Optimizer/Query execution options

- Query Processing tool/language configuration parameters

- Recovery/commit options

- Consistency/locking options

- Operating system and configuration parameters

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

- Compiler optimization options.

Appendix A, “Tunable Parameters,” containsalist of all DB2 parameters and operating system parameters.

Session initialization parameters can be set during or immediately after establishing the connection to the

database within the tpcdbatch program documented in Appendix D, “Driver Source Code.” This result uses

the default session initialization parameters established during preprocessing/binding of the tpcdbatch

program.

1.3 Configuration Diagrams

Diagrams of both measured and priced configurations must be provided, accompanied by a description of

the differences. Thisincludes, but is not limited to:

- Number and type of processors

- Szeof allocated memory and any specific mapping/partitioning of memory unique to the test and type
of disk units (and controllers, if applicable)

- Number and type of disk units (and controllers, if applicable)

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

- Number of LAN (e.g., Ethernet) connections, including routers, workstations, terminals, etc., that were
physically used in the test or are incorporated into the pricing structure

- Type and run-time execution location of software components (e.g., DBMS, query processing
toolg/languages, middleware components, software drivers, etc.).

The configuration diagram for the tested and priced system is provided on the following page.

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 14



1.3.1 Priced and Measured Configurations

The priced configuration was an 64 x IBM @server xSeries 346 each with

1 Intel Xeon 3.6GHz processors, each with 2MB cache

Eight (8) 512MB PC-3200 ECC SDRAM RDIMMs

One embedded dual-port 10/100/1000 Ethernet interface

One ServeRAID-7k Ultra320 SCSI controller

Six (6) 73.4GB 15K Ultra320 SCSI disk drives

For full details of the priced configuration see the pricing spreadsheet in the Executive Summary.

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 15



2 Clause 1: Logical Database Design Related Items

2.1 Database 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 contains the scripts that were used to set up the TPC-H test and qualification databases.
2.2 Database Organization

The physical organization of tables and indexes 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 contains the scripts that were used to create the indexes on the test and qualification databases.
2.3 Horizontal Partitioning

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

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 Clause 2: Queries and Update 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 DBGEN version 1.3.0 and QGEN version 1.3.0 were used to generate all database
populations.

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,” contains the output for each of the queries. The functional query
definitions and variants used in this disclosure use the following minor query modifications;

« Table names and view names are fully qualified. For example, the nation table is referred to as
“TPCD.NATION.”
The standard IBM SQL date syntax is used for date arithmetic. For example, DATE(' 1996-01-01')+3
MONTHS.

» Thesemicolon (;) isused as acommand delimiter.

3.5 Query Substitution Parameters and Seeds Used

All query substitution parameters used for all performance tests must be disclosed in tabular format, along
with the seeds used to generate these parameters.

Appendix C contains the seed and query substitution parameters used.
3.6 Query I solation Level

The isolation level used to run the queries must be disclosed. If the isolation level does hot map closely to
one of the isolation levels defined in Clause 3.4, additional descriptive detail must be provided.

Theisolation level used to run the queries was “ repeatable read.”
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3.7 Refresh Function I mplementation

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,
“Driver Source Code.”
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4 Clause 3: Database System Properties Related Items

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

All ACID tests were conducted according to specifications. The Atomicity, Isolation, Consistency and
Durability tests were performed on the IBM @server x346. Appendix E contains the ACID transaction
source code.

4.1 Atomicity Requirements

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

4.1.1 Atomicity of Completed Transactions

Perform the ACID transactions 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 completed transactions.

1. Thetotal price from the ORDER table and the extended price from the LINEITEM table were
retrieved for arandomly selected order key. The number of recordsin the HISTORY table was
also retrieved.

2. The ACID Transaction T1 was executed for the order key used in step 1.

3. Thetotal price and extended price were retrieved for the same order key used in step 1 and step 2.
It was verified that:

T1.EXTENDEDPRICE=OLD.EXTENDEDPRICE+((T1.DELTA)*

(OLD.EXTENDEDPRICE/OLD.QUANTITY)), TLTOTALPRICE=OLD.TOTALPRICE+

((T1L.EXTENDEDPRICE-OLD.EXTENDEDPRICE)* (1-DISCOUNT)* (1+TAX)), and that
the number of records in the History table had increased by 1.

4.1.2 Atomiciy of Aborted Transactions

Perform the ACID transactions 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 aborted ACID transaction:
1. The ACID application is passed a parameter to execute arollback of the transaction instead of
performing the commit.
2. Thetotal price from the ORDER table and the extended price from the LINEITEM table were
retrieved for arandom order key. The number of recordsin the HISTORY table was also
retrieved.

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

4. Thetotal price and the extended price were retrieved for the same orderkey used in step 2 and step
3. It was verified that the extended price and the total price were the same asin step 2.

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*(1-L_DISCOUNT)*(1+L_TAX)
for each ORDER and LINEITEM defined by (O_ORDERKEY=L_ORDERKEY)
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The following queries were executed before and after a measurement to show that the database was always
in aconsistent state both initially and after a measurement.

SELECT DECIMAL (SUM(DECIMAL(INTEGER(INTEGER(DECIMAL
(INTEGER(100* DECIMAL (L_EXTENDEDPRICE,20,2)),20,3)*
(1-L_DISCOUNT))*(1+L_TAX)),20,3)/100.0),20,3)

FROM TPCD.LINEITEM WHERE L_ORDEYKEY =okey

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

4.2.2 Consistency Tests

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

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

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

4.3 | solation Requirements

4.3.1 |solation Test 1

This test demonstrates 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 aread-only and aread-write
committed transaction:

1. First session: Start an ACID transaction with arandomly 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 asin 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

This test demonstrates isolation for the read-write conflict of read-write transaction and read-only
transaction when the read-write transaction is rolled back.

The following steps were performed to satisfy the test of isolation for read-only and arolled back read-
write transaction:

1. First session: Perform the ACID transaction for arandom 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 asin the ACID transaction. The ACID
guery attemptsto read the LINEITEM table but islocked out by the ACID transaction.

3. First session: The ACID transaction is released and the Rollback is executed, rel easing the read.

4. Second session: With the LINEITEM record now released, the ACID query compl etes.

4.3.3 |solation Test 3

This test demonstrates isolation for the write-write conflict of two refresh transactions when the first
transaction is committed.

The following steps were performed to verify isolation of two refresh transactions:
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1. First session: Start an ACID transaction T1 for arandomly 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 thesame O_KEY, L_KEY, and for a
randomly selected DEL TA2. This transaction isforced to wait while the 1st session holds alock
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.L_EXTENDEDPRICE+DELTA*
(TLL_EXTENDEDPRICE)/TL.L_QUANTITY)

4.3.4 1s0lation Test 4

This test demonstrates isolation for write-write conflict of two ACID transactions when the first transaction
isrolled back.

The following steps were performed to verify the isolation of two ACID transactions after the first oneis
rolled back:

1. First session: Start an ACID transaction T1 for arandomly 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 1st
session. This transaction isforced to wait while the 1st session holds alock on the LINEITEM
record requested by the second session.

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

4. Verify that T2.L_EXTENDEDPRICE = T1.L_EXTENDEDPRICE

4.3.5 |solation Test 5

This test demonstrates the ability of read and write transactions affecting different database tables to make
progress concurrently.
1. First session: Start an ACID transaction, T1, for arandomly selected O_KEY, L_KEY and
DELTA. The ACID transaction was suspended prior to COMMIT.
2. First session: Start asecond 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 completed.
4. T1 was alowed to complete.
5. It was verified that the appropriate rows in the ORDERS, LINEITEM and HISTORY tables have
been changed.
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4.3.6 Isolation Test 6

This test demonstrates that the continuous submission of arbitrary (read-only) queries against one or more
tables of the database does not indefinitely delay refresh transactions affecting those tables from making
progress.
1. First session: A transaction T1, which executes modified TPC-H query 1 with DELTA=0, was
started.
2. Second session: Before T1 completed, an ACID transaction T2, with randomly selected values of
O _KEY, L_KEY and DELTA, was started.
. Third session: Before T1 completed, atransaction T3, which executes modified TPC-H query 1
with arandomly selected value of DELTA (not equal to 0), was started.
. T1 completed.
. T2 compl eted.
. T3 completed.
. It was verified that the appropriate rows in the ORDERS, LINEITEM and HISTORY tables were
changed.

w

~NOo oA

4.4 Durability Requirements

The SUT must guarantee durability: the ability to preserve the effects of committed transactions and ensure
database consistency after recovery from any one of the failures listed in Clause 3.5.3.

4.4.1 Failure of Durable Medium Containing Recovery Log Data, and Loss of System
Power/Memory

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 database log was stored on RAID-5 protected storage. The tables for the database were stored on
RAID-5 protected storage. The tests were conducted on the qualification database. The steps performed are
shown below.

1. The consistency test described in section 4.2.1 was verified.

2. The current count of the total number of recordsin the HISTORY table was determined giving
hist1.

3. A test to run 200 ACID transactions on each of 8 execution streams was started such that each
stream executes a different set of transactions.

4. One of the disks containing the DB2 transaction log recovery data and DB2 database tables was
powered off after at least 30 ACID transactions had completed from each of the execution
streams.

5. Because the diskswerein RAID 5 configuration the applications continued running the ACID
transactions.

6. The system was shutdown by switching off circuit breakers on the power rail connected to all
system component cabinets, after at least atotal of 100 transactions had completed for each
Stream.

7. The system was powered back on and rebooted.

8. All volumes were re-established and RAID5 volumes were synchronized.

9. Step 2 was performed giving hist2. It was verified that hist2 - hist1l was greater than or equal to the
number of recordsin the successfile.

10. Consistency condition described in 4.2.1 was verified.

4.4.2. Loss of Switch Power
This test was conducted on the qualification database. The following steps were performed:
1. The consistency test described in section 4.2.1 was verified.
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2. The current count of the total number of recordsin the HISTORY table was determined giving
hist1.

A test to run 200 ACID transactions on each of 8 execution streams was started such that each
stream executes a different set of transactions.

The Gigabit switch was disconnected from the system.

Database detected the network loss and terminated processing.

Network connections were reestablished and the database was restarted.

Step 2 was performed giving hist2. It was verified that hist2 - histl was greater than or equal to
the number of recordsin the successfile.

. Consistency condition described in 4.2.1 was verified.

w
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5 Clause 4: Scaling and Database Population Related Items

5.1 Cardinality of Tables

The cardinality (e.g., the number of rows) of each table of the test database, asit existed at the completion
of the database load (see Clause 4.2.5), must be disclosed.

Table Name Rows
Order 1,500,000,000
Lineitem 5,999,989,709
Customer 150,000,000
Part 200,000,000
Supplier 10,000,000
Partsupp 800,000,000
Nation 25
Region 5

5.2 Digtribution of Tables and Logs

The distribution of tables and logs across all media must be explicitly described.

Controller Drives Logica Partition  Size Use
Internal 3disk-73.4GB  /dev/sdal 50GB OSroot filesystem
Serve-RAID 7k RAID5 /dev/sda2 8GB swap
/dev/sdab 10GB Temp Tables
/dev/sdab 15GB DB Data
/dev/sda7 10GB Temp Tables
/dev/sda8 5GB Logs
3disk-73.4GB  /dev/sdbl 58GB Filesystem
RAID5 /dev/sdb5 10GB Temp Tables
/dev/sdb6 15GB DB Data
/dev/sdb7 10GB Temp Tables
/dev/sdb8 5GB Logs

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 24



5.3 Database Partition / Replication Mapping

The mapping of database partitions/replications must be explicitly described.
The database was not replicated. The database was logically partitioned into 128 logical nodes, 2 nodes on
each physical server.

5.4 RAID Implementation

I mplementations may use some form of RAID to ensure high availability. If used for data, auxiliary storage
(e.g., indexes) or temporary space, the level of RAID must be disclosed for each device.
RAID level 5 was used across all database tables, indexes, and recovery logs.

5.5 DBGEN Modifications

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 DBGEN version 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 as the ratio between the total amount of priced
disk space and the chosen test database size as defined in Clause 4.1.3.

The calculation of the data storage ratio is shown in the following table.

Disk Type Number of [ Formatted Space | Total Disk Space Scale Factor Storage Ratio
Disks per Disk
73.4GB 15K Ultral60 SCSI 384 68.359 GB 26,249.856 GB
Drive
Total 26,249.856 GB 1000 26.25

The data storage ratio is 26.25, derived by dividing 26,249.856GB by the database size of 1000GB.
5.8 Database L oad Mechanism Details and I llustration

The details of the database |oad 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 compl etely reproduce the test and qualification databases.

Flat filesfor each of the tables were created using DBGEN.

The NATION and REGION tables were created on node 0 and then loaded from dbgen output. The other
tables were loaded on 128 logical nodes.

The tables were |oaded as depicted in Figure 4-1.
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Create Database,
Nodegroups and
tablespaces

v
Configurefor Load

L2
Create Tables

v
Create | ndexes

v
Update Statistics

v
Configurefor Run

< Load Tables

Database Load Timing Period

Figure 4-1. Database L oad Procedure

5.9 Qualification Database Configuration

Any differences between the configuration of the qualification database and the test database must be
disclosed.

The qualification database used identical scriptsto create and load the data with changesto adjust for the
database scale factor.
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6 Clause 5: Performance Metrics and Execution Rules Related |tems

6.1 System Activity between Load and Performance Tests

Any system activity on the SUT that takes place between the conclusion of the load test and the beginning of
the performance test must be fully disclosed.

The auditor requested that queries be run against the database to verify the correctness of the database |oad.
6.2 Stepsin the Power Test

The details of the steps followed to implement the power test (e.g., system reboot, database restart) must be
disclosed.

The following steps were used to implement the power test:

1. RF1 Refresh Transaction
2. Stream 00 Execution
3. RF2 Refresh Transaction

6.3 Timing I ntervals for Each Query and Refresh Function

The timing intervals for each query of the measured set and for both update functions must be reported for
the power test.

See the Numerical Quantities Summary in the Executive Summary at the beginning of this report.
6.4 Number of Streamsfor the Throughput Test

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

6.5 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.
See the Numerical Quantities Summary in the Executive Summary at the beginning of this report.

6.6 Total Elapsed Time for the Measurement I nterval

The total elapsed time for the measurement interval must be reported for the throughput test.
See the Numerical Quantities Summary in the Executive Summary at the beginning of this report..

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

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

See the Numerical Quantities Summary in the Executive Summary at the beginning of this report.
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6.8 Timing Intervals for Each Query and Each Refresh Function for Each Stream

The timing intervals for each query of each stream and for each update function must be reported for the
throughput test.

See the Numerical Quantities Summary in the Executive Summary at the beginning of this report.
6.9 Performance Metrics

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

See the Numerical Quantities Summary in the Executive Summary at the beginning of this report.
6.10 Performance Metric and Numerical Quantities from Both Runs

The performance metric and numerical quantities from both runs must be disclosed.

Two consecutive runs of the TPC-H benchmark were performed. The following table contains the results
for both runs.

QppH @ 1000GB | QthH @ 1000GB | QphH @ 1000GB

Runl 79464.8 35950.9 53451.4
Run2 81080.2 36608.6 54481.6

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 rebooted and DB2 was restarted between runs.
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7 Clause 6: SUT and Driver Implementation Related Items

7.1 Driver

A detailed textual description of how the driver performs its functions, how its various components interact
and any product functionality or environmental setting on which it relies must be provided. All related
source code, scripts and configurations must be disclosed. The information provided should be sufficient
for an independent reconstruction of the driver.

Appendix D, “Driver Source Code,” contains the source code used for the driver and all scriptsused in
connection with it.

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

The Throughput test isinvoked 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 isinitiated as a separate call to tpcdbatch with the SQL script
for the refresh functions and the total number of query streams specified.

7.2 | mplementation-Specific Layer

If an implementation-specific layer is used, then a detailed description of how it performsits 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 isinvoked 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 isinvoked, it is
provided with a context of whether it is running a power test, query stream or refresh stream, aswell asan
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 acommit isissued. For the refresh functions, during
the database build all dataisfirst split for each node using the db2split utility. For RF1, the data for each
node is further split into n equal portions 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 datainto n sets of temporary tables (one each for lineitem and orders). 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 subsel ect from the staging table.

7.3 Profile-Directed Optimization

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

8.1 Hardware and Software Components

A detailed list of the hardware and software used in the priced system must be reported. Each item must
have a 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) 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.

8.2 Three-Year Cost of System Configuration

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 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.

8.3 Availability Dates

The committed delivery date for general availability (availability date) of products used in the price
calculations must be reported. When the priced system includes products with different availability dates,
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 (see Clause 7.3.1.3).

The system as priced will be generally available February 14, 2005.
8.4 Country-Specific Pricing

Additional Clause 7 related items may 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 Clause 8: Audit Related Items

9.1 Auditor’s Report

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

Thisimplementation of the TPC Benchmark H was audited by Francois Raab of InfoSizing, Inc. Further
information can be downloaded from www.tpc.org.
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Appendix A: Tunable Parameters
and System Configuration

DB2 UDB 8.2 Database and Database
Manager Configuration

get database configuration for TPCD

Dat abase Configuration for Database
TPCD

Dat abase configuration rel ease |evel
= 0x0a00
Dat abase rel ease | evel

= 0x0a00

Dat abase territory
= US

Dat abase code page
= 819

Dat abase code set
= | SC8859- 1

Dat abase country/regi on code
=1

Dat abase col | ati ng sequence
= Bl NARY

Alternate collating sequence
(ALT_COLLATE) =

Dynami ¢ SQL Query managenent
(DYN_QUERY_MGMT) = DI SABLE

Di scovery support for this database
(DI SCOVER_DB) = ENABLE

Default query optinization class
(DFT_QUERYCPT) = 7

Degree of parallelism

(DFT_DEGREE) =1

Conti nue upon arithnetic exceptions
( DFT_SQLMATHWARN) = NO

Default refresh age
(DFT_REFRESH ACGE) = 0

Default nmintained table types for opt
(DFT_MITB_TYPES) = SYSTEM

Number of frequent val ues retained
(NUM_FREQVALUES) = 0

Nunber of quantiles retained
(NUM_QUANTI LES) = 300

Backup pendi ng
= NO

Dat abase i s consi stent
= NO
Rol | f orward pendi ng
= NO
est ore pendi ng
= NO

Miul ti-page file allocation enabled
= YES

Log retain for recovery status
= NO

User exit for |ogging status
= NO
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Dat a Li nks Token Expiry Interval
(DL_EXPI NT) = 60

Data Links Wite Token Init Expiry
Intvl (DL_WI_I EXPI NT) = 60

Dat a Li nks Nunber of Copies
(DL_NUM COPIES) = 1

Data Links Tine after Drop (days)
(DL_TIME_DROP) =1

Dat a Links Token in Uppercase
(DL_UPPER) = NO

Dat a Links Token Al gorithm
(DL_TOKEN) = MACO

(sec)

Dat abase heap (4KB)

(DBHEAP) = 10000

Si ze of database shared nenory (4KB)
( DATABASE_MEMORY) = AUTOVATI C

Cat al og cache size (4KB)
(CATALOGCACHE_SZ) = ( MAXAPPLS*4)

Log buffer size (4KB)

(LOGBUFSZ) = 2048

Utilities heap size (4KB)

(UTI L_HEAP_SZ) = 5000

Buf f er pool size (pages)

( BUFFPAGE) = 70000

Ext ended storage segnents size (4KB)
(ESTORE_SEG S7Z) = 16000

Number of extended storage segnents
(NUM_ESTORE_SEGS) = 0

Max storage for lock list (4KB)
(LOCKLI ST) = 40000

Max size of appl. group nem set (4KB)
(APPGROUP_MEM SZ) = 2000
Percent of nem for appl.
(GROUPHEAP_RATIO = 70
Max appl. control heap size (4KB)
(APP_CTL_HEAP_SZ) = 512

group heap

Sort heap thres for shared sorts (4KB)
( SHEAPTHRES_SHR) = 250

Sort |ist heap (4KB)

( SORTHEAP) = 20000

SQ statenment heap (4KB)

( STMIHEAP) = 10000

Def aul t application heap (4KB)
(APPLHEAPSZ) = 1024

Package cache size (4KB)
(PCKCACHESZ) = ( MAXAPPLS*8)
Statistics heap size (4KB)
(STAT_HEAP_SZ) = 4384

Interval for checking deadl ock (ns)
(DLCHKTI ME) = 10000

Percent. of lock lists per application
(MAXLOCKS) = 20

Lock tineout (sec)

(LOCKTI MEQUT) = -1

Changed pages threshol d
(CHNGPGS_THRESH) = 60

Number of asynchronous page cl eaners
(NUM_I OCLEANERS) = 1

Nurmber of 1/0O servers

(NUM_| CSERVERS) = 4

I ndex sort flag

(1 NDEXSORT) = YES

Sequential detect flag

( SEQDETECT) = YES
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Default prefetch size (pages) Second | og archive nethod

(DFT_PREFETCH_SZ) = AUTOWATIC (LOGARCHVETH2) = OFF
Options for |ogarchmeth2
Track nodified pages (LOGARCHOPT2) =
(TRACKMOD) = OFF Fai |l over | og archive path
( FAI LARCHPATH) =
Def aul t nunber of containers Nunber of log archive retries on error
=1 (NUMARCHRETRY) = 5
Default tabl espace extentsize (pages) Log archive retry Delay (secs)
(DFT_EXTENT_SZ) = 32 ( ARCHRETRYDELAY) = 20
Vendor options
Max nunber of active applications ( VENDOROPT) =
(MAXAPPLS) = AUTOWATI C
Aver age nunber of active applications Auto restart enabl ed
(AVG_APPLS) =1 (AUTORESTART) = ON
Max DB files open per application Index re-creation tine and redo index build
(MAXFI LOP) = 1024 (1 NDEXREC) = SYSTEM ( RESTART)
Log pages during index build
Log file size (4KB) (LOG NDEXBUI LD) = OFF
(LOGFI LSl Z) = 50000 Def aul t nunber of |oadrec sessions
Nunmber of primary log files (DFT_LOADREC SES) =1
(LOGPRI MARY) = 4 Nunber of database backups to retain
Nunmber of secondary log files (NUM_DB_BACKUPS) = 12
(LOGSECOND) = 1 Recovery history retention (days)
Changed path to log files (REC_HI S_RETENTN) = 366
(NEWL.OGPATH) =
Path to log files TSM managenent cl ass
= /dev/raw rawl (TSM_MGMICLASS) =
Overflow | og path TSM node nane
( OVERFLOALOGPATH) = ( TSM_NODENAME) =
Mrror log path TSM owner
(M RRORLOGPATH) = (TSM_OMNER) =
First active log file TSM password

= (TSM_PASSWORD) =
Bl ock | og on disk full

(BLK_LOG DSK_FUL) = NO Aut onat i c nai nt enance
Percent of max active | og space by (AUTO_MAI NT) = OFF
transacti on(MAX_LOG = 0 Aut omat i ¢ dat abase backup
Num of active log files for 1 active (AUTO DB _BACKUP) = OFF
UON NUM LOG SPAN) = 0 Aut omati ¢ tabl e mai ntenance
(AUTO_TBL_MAI NT) = OFF
Group commit count Aut omatic runstats
(MNCOWT) =1 (AUTO_RUNSTATS) = OFF
Percent log file reclainmed before soft Automatic statistics profiling
chckpt (SOFTMAX) = 360 (AUTO_STATS_PROF) = OFF
Log retain for recovery enabl ed Aut omatic profil e updates
(LOGRETAIN) = OFF (AUTO_PROF_UPD) = OFF
User exit for |ogging enabled Aut omati ¢ reorgani zation
(USEREXI T) = OFF (AUTO_REOCRG) = OFF
HADR dat abase rol e i i
ST ANDARD DB2 Database Manager Configuration
HADR | ocal host nane
(HADR_LOCAL_HOST) = Dat abase Manager
HADR | ocal service nane . .
(HADR_LOCAL_SVC) = get database manager configuration
HADR renot e host nane ) )
( HADR_REMOTE_HCST) = Dat abase Manager Configuration
HADR renot e service nane . L
( HADR_REMOTE_SVC) = _ Node type = Enterprise Server Edition
HADR i nstance name of remote server with local and remte clients
(HADR_REMOTE_| NST) = ) )
HADR ti meout val ue Dat abase manager configuration rel ease
(HADR_TI MEQUT) = 120 | evel = 0x0a00
HADR | og write synchronization node o ) )
( HADR_SYNCMODE) = NEARSYNC CPU speed (mllisec/instruction)
(CPUSPEED) = 1.889377e-06
First log archive method Comuni cati ons bandwi dth (MB/ sec)
(LOGARCHMVETHL) = OFF ( COVM_BANDW DTH) = 1. 000000e+00

Options for |ogarchmethl
(LOGARCHOPT1) =
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Max nunber of concurrently active databases | Trusted client authentication
(NUMDB) = 1 (TRUST_CLNTAUTH) = CLI ENT
Dat a Li nks support Bypass federated authentication
( DATALI NKS) = NO (FED_NOAUTH) = NO
Feder at ed Dat abase System Support
( FEDERATED) = NO Def aul t dat abase path
Transacti on processor nonitor nane (DFTDBPATH) = /hon®e/tpch
(TP_MON_NAME) =
Dat abase nonitor heap size (4KB)
Def aul t charge-back account (MON_HEAP_SZ) = 90
(DFT_ACCOUNT_STR) = Java Virtual Machine heap size (4KB)
(JAVA_HEAP_SZ) = 2048
Java Devel oprment Kit installation path Audit buffer size (4KB)
(JDK_PATH) = /opt/|BMava2-141 (AUDI T_BUF_SZ) = 0
Si ze of instance shared nmenory (4KB)
Di agnostic error capture |evel (1 NSTANCE_MEMORY) = AUTOWATI C
(DI AGLEVEL) = 0 Backup buffer default size (4KB)
Notify Level (BACKBUFSZ) = 1024
(NOTI FYLEVEL) = 0 Restore buffer default size (4KB)
Di agnostic data directory path (RESTBUFSZ) = 1024
(DI AGPATH) =
Sort heap threshold (4KB)
Def aul t database nonitor switches ( SHEAPTHRES) = 100000
Buf f er pool
(DFT_MON_BUFPOOL) = OFF Di rectory cache support
Lock (DI R_CACHE) = YES
(DFT_MON_LCCK) = OFF
Sort Application support |ayer heap size (4KB)
(DFT_MON_SORT) = OFF (ASLHEAPSZ) = 15
St at enent Max requester 1/0O block size (bytes)
(DFT_MON_STMI) = OFF (RQRI OBLK) = 32767
Tabl e Query heap size (4KB)
(DFT_MON_TABLE) = OFF (QUERY_HEAP_SZ) = 1000
Ti nest anp
(DFT_MON_TI MESTAMP) = OFF Wor kl oad i npact by throttled
Unit of work utilities(UTIL_I| MPACT_LIM = 10
(DFT_MON_UOW = OFF
Moni tor health of instance and dat abases Priority of agents
(HEALTH_MON) = OFF (AGENTPRI) = SYSTEM
Max nunber of existing agents
SYSADM gr oup nane (MAXAGENTS) = 400
( SYSADM _GROUP) = Agent pool size
SYSCTRL group nane (NUM_POOLAGENTS) = 64
(SYSCTRL_GROUP) = Initial nurmber of agents in pool
SYSMAI NT group nane (NUM_I Nl TAGENTS) = 4
( SYSMAI NT_GROUP) = Max nunber of coordinating agents
SYSMON group nane ( MAX_COORDAGENTS) = ( MAXAGENTS -
( SYSMON_GROUP) = NUM_| NI TAGENTS)
Max no. of concurrent coordinating agents
Client Userid-Password Plugin ( MAXCAGENTS) = MAX_COORDAGENTS
(CLNT_PWPLUG N) = Max nunber of client connections
Cient Kerberos Plugin ( MAX_CONNECTI ONS) = MAX_COORDAGENTS
(CLNT_KRB_PLUG@ N) =
Group Plugin Keep fenced process
(GROUP_PLUG N) = ( KEEPFENCED) = YES
GSS Plugin for Local Authorization Nunmber of pool ed fenced processes
(LOCAL_GSSPLUG N) = (FENCED_POOL) = MAX_COORDAGENTS
Server Plugin Mde Initial number of fenced processes
(SRV_PLUG N_MODE) = UNFENCED (NUM_I NI TFENCED) = 0
Server List of GSS Plugins
(SRVCON_GSSPLUG N_LI ST) = Index re-creation tine and redo index build
Server Userid-Password Pl ugin (1 NDEXREC) = RESTART
(SRVCON_PWPLUGA N =
Server Connection Authentication Transacti on manager database name
(SRVCON_AUTH) = NOT_SPECI FI ED (TM_DATABASE) = 1ST_CONN
Dat abase nanager aut hentication Transaction resync interval (sec)
(AUTHENTI CATI ON) = SERVER (RESYNC_| NTERVAL) = 180
Catal ogi ng all owed wi thout authority
(CATALOG _NOAUTH) = NO SPM nane
Trust all clients (SPM_NAME) =
(TRUST_ALLCLNTS) = YES
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SPM | og si ze
(SPM LOG FILE S7) =
SPM resync agent i
(SPM_MAX_RESYNC) = 2
SPM | og path
(SPM_LOG _PATH) =

256
mt
0

TCP/ 1 P Servi ce nane
(SVCENAME) = DB2_t pch_SVC
Di scovery node

(DI SCOVER) = SEARCH

Di scover server instance
(DI SCOVER | NST) = ENABLE

Maxi mum query degree of parallelism
( MAX_QUERYDEGREE) = ANY

Enabl e intra-partition parallelism
(I NTRA_PARALLEL) = NO

No. of int. communication

buf f er s(4KB) (FCM_NUM BUFFERS) = 16384
Number of FCM request bl ocks
(FCM_NUM RQB) = 8192

Nunber of FCM connection entries
(FCM_NUM_CONNECT) = AUTOVATI C

Nunmber of FCM nessage anchors

( FCM_NUM_ANCHORS) = AUTOWATI C

Node connection el apse tine (sec)
(CONN_ELAPSE) = 20

Max nunber of node connection retries
(MAX_CONNRETRIES) = 5

Max tine difference between nodes (min)
(MAX_TI ME_DI FF) = 1440

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

DB2 Registry Variables

DB2NOLI QAI O=no

DB2_EXTENDED_OPTI M ZATI ON=Y
DB2_ANTI JO N=Y

DB2_LI KE_VARCHAR=Y, Y

DB2BPVARS=/ hone/ cust onl bpvar. cfg
DB2RQTI ME=30

DB2OPTI ONS=-t -v +cC

DB2COMVFt cpi p

DB2BQTRY=120

DB2_PARALLEL_| O=*

Linux Parameters

ker nel . shmmax=268435456

ker nel . shmmi =4096
kernel . msgmmi =1024
fs.file-max=8129
kernel . sem="250 32000 32 1024"
vm swappi ness=0

Appendix B: Database Build Scripts

buildtpcd

#!/ usr/ bin/ perl

# usage bui | dt pcd [ QUAL]

# ASSUMPTIONS: all ddl files have commits in

t heml
($nyNane = $0) =~ s@*/ @ $usage="
Usage: buil dtpcd [ QUAL]
where QUAL is the optional paraneter
saying to build the qualification
dat abase (sf = .1 =
100MB)\ n";

$qual ="";

if (@RGV == 1){
$qual = $ARGV[ 0] ;

}

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

require "macro.pl";

require "tpcdmacro.pl";

require "version";

$timestanp="perl| gettinmestanp "short"";

# Make out put unbuffered.
open( STDOUT, "| tee

bui | dt pcd. out. ${ti mestanp}");
sel ect ( STDOUT) ;

$ =1,
2
________________________________ #

# verify that necessary environnment

variabl es for building the database #

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

# variabl es that nust be specified for
script to run
@eqVars = (" TPCD_PLATFORM',
" TPCD_PRODUCT",
" TPCD_VERSI ON',
" TPCD_DBNAME" ,
" TPCD_MODE",
"TPCD_SF",
" TPCD_DDLPATH",
"TPCD_AUDI T",
"TPCD_AUDI T_DI R",
"TPCD_BUl LD_STAGE") ;

# variables default to 'NULL'" if unspecified

@ef Nul | Vars = (" TPCD_LOAD_SCRI PT",
"TPCD_LOAD_SCRI PT_QUAL",
“TPCD_| NPUT"
“TPCD_QUAL_| NPUT"

" TPCD_DBGEN',

"TPCD_LOGPRI MARY"
" TPCD_LOGSECOND'
“TPCD_LOGFI LSI Z*,
“TPCD_LOG DI R',
“TPCD_MACHI NE",
“TPCD_AGENTPRI ",
“TPCD_STAG NG TABLE_DDL",

" TPCD_PRELOAD_STAG NG TABLE_SCRI PT",

"TPCD_DELETE_STAG NG TABLE SQL",
" TPCD_RUNSTATSHORT"
"TPCD_ADD_RI ",
"TPCD_AST",

"TPCD_DBM CONFI G,
" TPCD_EXPLAI N_DDL"
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" TPCD_NODEGROUP_DEF",

" TPCD_BUFFERPOOL_DEF",

" TPCD_LOAD_DB2SET_SCRI PT",

" TPCD_DB2SET_SCRI PT",
"TPCD_LOG DI R_SETUP_SCRI PT",
" TPCD_LOAD_CONFI GFI LE",
"TPCD_LOAD_DBM CONFI GFI LE",
"TPCD_TEMP") ;

&setVar(@eqVars, "ERROR');
&set Var (@ef Nul | Vars, "NULL");

if ( $qual eq "QUAL" ){

@eqQual Vars = (" TPCD_QUAL_DBNAME",

" TPCD_QUAL_DDL",
"TPCD_QUAL_TBSP_DDL",

" TPCD_QUALCONFI GFI LE",

" TPCD_DBM QUALCONFI G',

" TPCD_LOAD_QUALCONFI GFI LE",
"TPCD_LOAD DBM QUALCONFI GFI LE") ;

&set Var (@ eqQual Vars, "ERROR');

if ( (SENV{"TPCD QUAL_INPUT"}) eq "NULL"
){
if ((($ENV{"TPCD_DBGEN'}) eq "NULL")
N
(($ENV{" TPCD_TEMP"}) eq
"NULL")){

di e "TPCD_DBGEN and TPCD TEMP
must be set if flatfiles are not
provided.\n";

}
}
}
$pl at f or mE$SENV{ " TPCD_PLATFORM'};

if (1ength($ENV{"TPCD DBPATH'}) <= 0){
# if no db pathnane specified, build the
db in the hone directory
if ( $platformeq "aix" ||
$platformeq "sun" ||
$platformeq "ptx" ||
$platformeq "hp" ||
$platformeq "linux"){
$ENV{ " TPCD_DBPATH'} = $ENV{"HOWE"};

}
elsif ( $platformeq "nt" ){
$ENV{ " TPCD_DBPATH'} =
$ENV{ " HOVEDRI VE"} ;

el se{
die "platform' $platformi not
supported yet\n";

}
if ( (SENV{"TPCD_INPUT"}) eq "NULL" ){
it (((SENV{"TPCD DBGEN'}) eq "NULL") ||
(($ENV{" TPCD_TEMP"}) eq "NULL")){
di e " TPCD_DBGEN and TPCD TEMP nust

be set if flatfiles are not provided.\n";
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}
}
Ho o m e e e e e e e e e e e e eee oo
________________________________ #
# ddl script files found under custom
directory #
B o e e e e e e e e e e e e e e e e e e e e e oo
________________________________ #

if (length($ENV{"TPCD DDL"}) <= 0){
$ENV{"TPCD DDL"} = "dss.ddl";

}
if (1ength($ENV{" TPCD TBSP DDL"}) <= 0){
$ENV{ " TPCD_TBSP_DDL"} = "dss. t bsp. ddI "

}
if (length($ENV{"TPCD | NDEXDDL"}) <= 0){
$ENV{" TPCD_| NDEXDDL"} = "dss. i ndex";

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

}
it (1ength($ENV{" TPCD_CONFI GFI LE"}) <=

0){
$ENV{ " TPCD_CONFI GFI LE"} =
"dss. dbconfig";
}
He e m e e e e e e e e e e e e e e e me e
________________________________ #
# other settings
#
He o m e e e e e e e e e e e e e e e mem e
________________________________ #
if (length($ENV{" TPCD _BACKUP_DIR'}) <= 0){

$ENV{ " TPCD BACKUP_DIR'} =
"${delin}dev${delin}tnull";

if (1ength($ENV{"TPCD COPY DIR'}) <= 0){
$ENV{" TPCD_CCOPY DIR'} =
"${delin}dev${delintnull";

i f (length($ENV{"TPCD_TEMP"}) <= 1){
$ENV{" TPCD_TEMP"} =
"/ ul $i nstance/ sql l'i b/t np";

}
i f (1 ength($ENV{" TPCD_PHYS_NODE"}) <= 0){
$ENV{ " TPCD_NODEGROUP_DEF" } =" NULL"

}
i f (I ength($ENV{" TPCD_GENERATE_SEED FI LE"})
<= 0){

$ENV{ " TPCD_GENERATE_SEED FILE'} = "no";

}
if (Iength($ENV{"TPCD_SORTBUF"}) <= 0){
$ENV{ " TPCD_SORTBUF"} = 4096;

if (1ength($ENV{"TPCD LOAD PARALLELISM'}) <=
0){
$ENV{ " TPCD_LOAD PARALLELI SM'} = 0;

}
if (1ength($ENV{" TPCD LOADSTATS'}) <= 0){
$ENV{ " TPCD_LOADSTATS'} = "no":

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

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

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

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

}
if (1 ength($ENV{" TPCD_APPEND ON'}) <= 0){
$ENV{ " TPCD_APPEND_ON'}="yes"

}
i f (1 ength($ENV{" TPCD_GENERATE_SEED_FI LE"})
<= 0){
$ENV{" TPCD_GENERATE_SEED FI LE"}="no";
}

#setup gl obal
$t pcdVer si on=
$bui | dSt age=
$ENV{" TPCD_BUI LD _STAGE"};

$ENV{ " TPCD_MCDE" } ;

vari abl es
$ENV{ " TPCD_VERSI ON'};

$node=

$delim =
$ENV{ " TPCD_PATH DELI M'};

$ENV{ " COWAND_SEP"};

$ENV{ " TPCD_DDLPATH"} ;

$sep =
$ddl pat h=
$ext rai ndex=
$ENV{ " TPCD_EXTRAI NDEX"} ;
$ear | yi ndex=
$ENV{ " TPCD_EARLYI NDEX"};
$l oadst at s=
$ENV{ " TPCD_LQADSTATS"};

$addRl = $ENV{ " TPCD_ADD RI "}
$astFil e= $ENV{ " TPCD_AST"};
$genSeed=

$ENV{ " TPCD_GENERATE_SEED FI LE"};

$l og= $ENV{" TPCD_LOG'};
$acti vat e=

$ENV{ " TPCD_ACTI VATE"};
$Real Audi t = $ENV{ " TPCD_AUDI T"};
$auditDir=

$ENV{ " TPCD_AUDI T_DIR'};
$l oadset Scri pt =

$ENV{ " TPCD_LOAD DB2SET_SCRI PT"};
$user = $ENV{ " USER'};
$l ogDir Scri pt =

$ENV{ " TPCD_LOG DI R_SETUP_SCRI PT"};
$l ogpri mary=

$ENV{ " TPCD_LOGPRI MARY"} ;
$l ogsecond=

$ENV{ " TPCD_LOGSECOND" } ;
$l ogfil siz=

$ENV{ " TPCD_LOGFI LSI 2"} ;

$dbpath = $ENV{ " TPCD_DBPATH'} ;
$expl ai nDDL=

$ENV{ " TPCD_EXPLAI N_DDL"};
$pl atforme

$ENV{ " TPCD_PLATFORM'};
$buf f pool def =

$ENV{ " TPCD_BUFFERPOOL_DEF"} ;
$st agi ngThl =

$ENV{ " TPCD_STAG NG TABLE_DDL"};
$pr el oadSanpl eUF=

$ENV{ " TPCD_PRELOAD STAGQ NG _TABLE_SCR
I PT"};
$del et eSanpl eUF=

$ENV{ " TPCD_DELETE_STAG NG TABLE _SQ."
b

$machi ne=
$runst at Short =

$ENV{ " TPCD_RUNSTATSHORT" } ;
$runstats =

$ENV{ " TPCD_RUNSTATS"};
$snpdegree =

$ENV{ " TPCD_SMPDEGREE" } ;

$ENV{ " TPCD_MACHI NE"};
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$agentpri =

$ENV{ " TPCD_AGENTPRI "} ;
$set Script =

$ENV{ " TPCD_DB2SET_SCRI PT"};
$backupdir =

$ENV{ " TPCD_BACKUP_DI R"};
$nodegr oupdef =

$ENV{ " TPCD_NODEGROUP_DEF" } ;

$dbgen= $ENV{ " TPCD_DBGEN"} ;
$appendOn=

$ENV{" TPCD_APPEND ON'};
$i ndexddl =

$ENV{" TPCD_| NDEXDDL" } ;

i f($qual eq "QUAL"){
$l ogDir=
$ENV{ " TPCD_LOG QUAL_DIR'};
$dbname=
$ENV{ " TPCD_QUAL_DBNAME" } ;
$i nput =
$ENV{ " TPCD_QUAL_I NPUT" };
$sf = $ENV{ " TPCD_QUAL_SF"};

$l oadconfi gfi | e=$ENV{" TPCD_LOAD_QUAL
CONFI GFI LE"};

$| oadDBMconfi g=

$ENV{ " TPCD_LOAD DBM QUALCONFI GFI LE"}

$l oadscript =
$ENV{ " TPCD_LOAD_SCRI PT_QUAL"};
$configfile =
$ENV{" TPCD_QUALCONFI GFI LE"};
$dbnconfig =
$ENV{ " TPCD_DBM QUALCONFI G'};
$ddl =
$ENV{" TPCD_QUAL_DDL"};
$t bspddl =
$ENV{ " TPCD_QUAL_TBSP_DDL"};

}el se{
$l ogDi r= $ENV{ " TPCD_LOG DI R'};
$dbname= $ENV{ " TPCD_DBNAME" } :
$i nput = $ENV{ " TPCD_| NPUT"} ;
$sf= $ENV{ " TPCD_SF"};

$l oadconfi gfi | e=$ENV{" TPCD_LOAD CONF
| GFI LE"};

$l oadDBMconfi g=

$ENV{ " TPCD_LOAD DBM CONFI GFI LE"};

$l oadscript =

$ENV{ " TPCD_LOAD SCRI PT"};

$configfile =

$ENV{ " TPCD_CONFI GFI LE"};

$dbnctonfig =

$ENV{ " TPCD_DBM CONFI G'} ;

$ddl = $ENV{" TPCD_DDL"};

$t bspddl =

$ENV{ " TPCD_TBSP_DDL"};

if (( $node eq "uni" ) || ( $node eq "snp"
$al | _I n="once";
$al | _pn="once";
$once="once";
}
el se{
$all _In="all_In";
$al |l _pn="al |l _pn";
$once="once";

}
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# echo paraneter settings to acknow edge
what is being built #
# and set db2set options for database | oad

&print Surmary;

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

sl eep 15;

if ( $platformeq "nt" ){

if (($node eq "uni") || ($node eq
"smp)){
#spaces required for NT

$r c=&dodb_noconn(" db2set
DB2OPTI ONS=\" -t -v +c\"; db2set
DB2NTNOCACHE=ON", $al | _I n);
}
el se{
$r c=&dodb_noconn("db2set
DB2OPTI ONS=\\\" -t -v +c\\\"; db2set
DB2NTNOCACHE=ON", $al | _I n);
}

el se{

if (($node eq
"smp”)){

$r c=&dodb_noconn(" db2set

DB20OPTI ONS=\"-t -v +c\"",$all _In);

}

el se{
# $r c=&dodb_noconn("db2set
DB2OPTI ONS=\\\"-t -v +c\\\"" $all _In);

}
}
if ( $rc !=0){

die "failure setting db2 environnent

"uni") || ($node eq

variable : rc = $rc\n";
}
Ho o m e e e e e e e e e oo
________________________________ #
# set the db2 env vars for loading, fromthe
TPCD_LOAD DB2SET_SCRI PT script #
B e m e e e e e e e e e e e e e e
________________________________ #
if ( $l oadsetScript ne "NULL" )
if ( $platformeq "nt" ){
if (( $nrode eq "uni" ) || ( $node eq

"smp )

$rc=systen( " ${ ddl pat h} ${ del i n} $| oadset Scri pt
")

el se{
$rc=systen(” rah \" cd
${ddl path} & $l oadsetScript\" ");
}
el se{

$rc=systen("${ddl pat h} ${ del i n} $| oadset Scri pt

)
}
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($rc == 0) || die "failure |oading
db2set parns from $l oadset Scri pt \n";
}

I &stopStart || die;
g ——
________________________________ #

# Begin conplete build: TPCD BU LDSTAGE =
ALL #

He o e e e e e e e e e e e e e e mmmmm e mmeeaaa
________________________________ #

i f($buildStage eq "ALL") {
#create the database
$rc = &creat eDb;

($rc == 0) || die "ERROR create
dat abase failed. rc = $rc\n ";

&set Log;
b
$rc = &setLoadConfi g;
g ——
________________________________ #
# Begin build from CreateTabl espace or early
| ndexes #
g ——
________________________________ #

if( $buildStage eq "ALL" ||
$bui | dSt age eq "CRTTBSP" ||
($bui |l dStage eq "I NDEX" && $earlyi ndex
eq "yes")){
| &r eat eNodegr oups | |
create nodegroups failed.\n";
I &cr eat eBuf f er Pool s | |
create bufferpools failed.\n";
&outtime("*** Start of audited Load
Time - starting to create tables");
| &cr eat eTabl espaces || print
"WARNI NG create tabl espaces error.\n";
| &reat eExpl ainTbls || print
"ERROR: create EXPLAIN tables failed.\n";
! &reateTables || print "ERROR
create tables failed.\n";

print "ERROR

print "ERROR

nkdir("${delin}tm${delin}s$instance"
,0777);
# if earlyindex requested, create
i ndexes
if ( $earlyindex eq "yes" ){
I &reat el ndexes("early") ||
die "ERROR create early indexes failed.\n";

# start the dbgen and load..... cal |
the specific node for |oading (uni,snp,nn)
1 & oadData || die "ERROR failure

during | oad data\n";

# renove the update.pair.numfile so
when setupDir runs, it doesn't

# hang waiting for an answer on nt

& n( " $audi t Di r ${ del i n} $dbnane. $user.
updat e. pai r. nunt');

# verify that the audit directory
exi sts

$filename="$auditDir";

if (-e $filenane){

# set up the

$audi t Di r/ $dbnane. $user . update. pair.numfile
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# to start at update pair 1

$fi | ename="$audi t Di r ${ del i n} $dbnane.
$user . updat e. pai r. nunt';

}el se{
nkdir ("$auditDir", 0775) ||
die "cannot nkdir $auditDir";
}
print "setting update pair numto
1\ n";
system("echo 1 > $fil ename");
b
He e m e e e e e e e e e e e e e me -
________________________________ #
# Begin build froml|ndex or Load
#
-
................................ #
if( $buildStage eq "ALL" ||
$bui | dSt age eq "CRTTBSP" ||
$bui | dSt age eq "LOAD" ||
$bui | dSt age eq "1 NDEX") {

#if
do so now
if ( $earlyindex ne "yes" ){
| &cr eat el ndexes("nornal ") ||
die "ERROR. create indexes failed.\n";

"no" ){
I &reat el ndexes("extra") ||
die "ERROR create extra indexes failed.\n";

}

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

i ndexes haven't been created,

if ( $extraindex ne

- T T W
................................ #
# Begin build fromrunstats
#
Be o m e o e e e e emeeeeooo-
................................ #
if( $buildStage eq "ALL" ||
$bui | dSt age eq "CRTTBSP" ||
$bui | dSt age eq "LOAD" ||
$bui | dSt age eq "1 NDEX" ||
$bui | dSt age eq " RUNSTATS") {

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

# stats at the sane tine as the
index creation whether it be both during
| oad,

| oad,

# or after |oad)
# We need to run the runstats as

well if we have specifed an extra index file

# for "after |oad" indexes

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

&JoRunsSt at s;

}
b
He e m e e e e e e e e e e e e e e

# End build phase:
#

al | /1 oad/i ndex/ runstats
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T T
................................ #
# Add RI/AST, set run configuration
#
T T I
................................ #
if ( $addRl ne "NULL" ){

&outtime("*** Adding Rl contraints
started");

&dodb2fi | e( $dbnane, " $dd| pat h${del i n} $addRl ",
$once) ;

&outtime("*** Adding R
conpl et ed");
}

contraints

#add the AST if it has been requested
if ( $astFile ne "NULL" ){
&outtime("*** Addi ng AST started");

&dodb2f i | e( $dbnane, " $ddl pat h${del i n} $astFi | e
", $once);

&outtime("*** Addi ng AST conpl eted");
}

# check thsp info
&dodb_conn( $dbnane, "db2 |ist tabl espaces
show detail ", $once);

# set the configuration

&outtime("*** Set Configuration started");
#&outtine("*** Setting degree of
paral l elisnt);

&set Confi guration;
# if logging is enabled, we nust take a
backup of the database
if ( $log eq "yes" ){
&cr eat eBackup;
}

# stop and restart the database to get
config parns recogni zed
1 &stopStart || die;

&outtime("*** Set Configuration conpleted");
&outtime("*** End of audited Load Tine");

#create generated seeds

if ( $genSeed ne "no" ){

$rc = system("perl createnseedne. pl
1000");

($rc '=0) || warn "createnseednme
failed\n";
}
He e m e e e e e e e e e e e e me e
________________________________ #
# Call buildptpcdbatch to conpile tpcdbatch
#
-
................................ #
# - if we are in real audit node then we
have to do a nunber of things #
# set up the audit directory structure
and the run directory structure #
# so that once we have conpleted the
bui | dt pcd, we are ready to run. #
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# first renove any old "update pair
nunber" file so we won't be pronpted #

# doing setupDir.

#

# - before we stop the database for the
final tine #

# if we are in the real audit nopde then
run dbtabl es and dbcheck before #

# we print out the notice that we're
ready to run performance tests #

# if we are building the qualification
dat abase then we'll bind to both #

# t he dbnane dat abase and the
qualification database #
- S TN
________________________________ #

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

if ( $Real Audit eq "yes" ){
& m("$audi t Di r${del i n}t ool s${delintt
pcd. runsetup");
system("perl setupRun");
if ( $qual eq "QUAL" ){
$verifyType="q";
}

el se{

}
system("perl tablesdb $verifyType");
&dodb2fi | e( $dbnane, " $audi t Di r ${del i m
}tool s${delin}first10rows.sql", $once);
}

$veri fyType="t";

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

$rc=systen( " db2st op");
($rc == 0 ) || die "failure during db2stop
rc = $rc \n";

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

if ( $Real Audit ne "yes" ){

#if we are not in areal 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
$rc=systen("db2start");
($rc == 0) || die "failure during
db2start rc = $rc \n";
if ( $activate eq "yes" ){
&Jodb_noconn("activate database
$dbnane", $once) ;

}
}

&outtime("*** Finished creating the
dat abase");
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He e m e e e e e e e e e e e e e e
________________________________ #

# finished creating the database

#
T T I
________________________________ #
g
________________________________ #

# Function: setlLog

#

e mm e m e e e e e ee e ee e e e e e e e e, e
________________________________ #

sub set Log{

# update the log information first

# set up the log directory before we
do any index creation

nmy $rc;

ny $setLogs;

ny $setLogString;

if ($logDirScript ne "NULL"){
system (" perl
$ddl pat h${del i n} $l ogDi r Script");

elsif ( $logDir ne "NULL" ){
&dodb_noconn("db2 update
dat abase configuration for $dbname using
new ogpath $logDir", $all_In);
}

$set Logs=0;
$set LogStri ng="";
if ( $logprimary ne "NULL" ){
$set LogString. ="db2 update db
cfg for $dbname using |ogprimry
$l ogpri mary";
$set Logs=1;

}
if ( $logsecond ne "NULL" ){
if ( $setLogs != 0 ){
$set LogString. =" $sep “;
}
$set LogString. ="db2 update db
cfg for $dbnanme using | ogsecond $l ogsecond";
$set Logs=1;

}
if ( $logfilsiz ne "NULL" ){
if ( $setLogs != 0 ){
$set LogStri ng. ="
}

$set LogString. ="db2 update db
cfg for $dbname using logfilsiz $logfilsiz";
$set Logs=1;

$sep ";

}
if ( $setLogs !'= 0 ){
$set LogString. =" $sep ";
}
$set LogString. ="db2 update db cfg
for $dbnanme using | ogbufsz 128";

# $rc =
&dodb_noconn(" $set LogString", $all _I n);
}
e o e e e e e e e e e e e e e e e emeeeee—o -
________________________________ #
# Function: createDb
#
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sub creat eDb{
&outtime("*** Starting to create the
dat abase")
# setup required variabl es
ny $rc;
$rc = &Jodb_noconn("db2 \"create
dat abase $dbnane on $dbpath col |l ate 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 $dbnane", $all _In)
&Jodb_conn( $dbnane, "db2 al ter
buf f er pool ibndefaultbp size -1 $sep \
db2 grant connect on database
to public $sep \
db2 grant dbadm on dat abase to
$dbnane $sep \
db2 commit", $once)
&Jodb_noconn("db2 reset database
manager configuration", $once);

}

- S T
________________________________ #

# Function: createNodegroups

#

Hm e m e e e e e e e e e e e oo
________________________________ #

sub creat eNodegr oups{

&outtime("*** Creating the
nodegroups. ")

my $rc;

if ( $nodegroupdef ne "NULL")({

$rc =

&dodb2f i | e( $dbnane, " $ddl pat h${del i n} $nodegro
updef ", $once)

}
}
Hm m e m e e e e e e e e e e oo
________________________________ #
# Function: createExplainTbls
#
Hm e m e e e e e e e e e oo
________________________________ #

sub creat eExpl ai nThl s{

&outtime("*** Creating the EXPLAIN
tables.");

my $rc;

ny $expl nPat hFi | e

ny $hone

ny $sql path

if ( $explainDDL ne "NULL" )({
$expl nPat hFi | e="$expl ai nDDL"

el se{
if ( $platformeq "ptx" ){
$home=$ENV{ " HOVE" } ;
$sql pat h="$home${del i n} sql | i b";

if ( $platformne "nt" ){
$home=$ENV{ " HOVE" } ;

$sql pat h="$honme${del i n}sql I'i b";
}
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el se{

$sql pat h=$ENV{ " DB2PATH"} ;
}

$expl nPat hFi | e="$sql pat h${del i n} m sc
${ del i m} EXPLAI N. DDL";

}

$rc = &dodb_conn($dbnane

"db2 -tvf $explnPathFile $sep \

db2 alter table explain_instance
| ocksi ze tabl e append on $sep \

db2 alter tabl e explain_statenent
| ocksi ze tabl e append on $sep \

db2 alter tabl e explain_argunent
| ocksi ze tabl e append on $sep \

db2 alter table explain_object
| ocksi ze tabl e append on $sep \

db2 alter tabl e explain_operator
| ocksi ze tabl e append on $sep \

db2 alter table explain_predicate
| ocksi ze tabl e append on $sep \

db2 alter table explain_stream
| ocksi ze tabl e append on",

$once)
}
g ——
________________________________ #
# Function: createBufferPools
#
g
________________________________ #

sub creat eBuf f er Pool s{
ny $rc
&outtime("*** Creating the
buf f er pool s");
if ( $buffpooldef ne "NULL" ){
#run the create bufferpoo
dd
$rc =
&dodb2f i | e( $dbnane, " $ddl pat h${del i n} $buf f poo
| def ", $once)

}
}
He e m e e e e e e e e e e e e e e e
________________________________ #
# Function: createTabl espaces
#
-
................................ #

sub creat eTabl espaces{
&outtime("*** Ready to start
creating the tabl espaces");
# setup required variabl es

my $rc;

$rc =
&dodb2fi | e( $dbnane, " $ddl pat h${del i n} $t bspdd
", $once)

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

# createl/ popul ate the staging tables
if ( $stagingTbl ne "NULL" ){
# staging tables nmust be
created for both test and qualification
dat abase
# but they do not need to be
popul ated for the qualification database
$rc =
&dodb2fi | e( $dbnane, " $ddl pat h${ del i m} $st agi ng
Thl ", $once) ;

($rc == 0) || return $rc
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if ( $qual ne "QUAL" ){

if ( $prel oadSanpl eUF

ne "NULL" ){
# preload the

sanpl e UF data for statistics gathering

$rc = system
$ddl pat h${del i n} $pr el oadSanpl eUF") ;

#($rc == 0) ||

("perl
return $rc

}
if ( $del et eSanpl eUF
ne "NULL" ){
# delete the
sanpl e rows now that stats have been
gat her ed
$rc =
&dodb2fi | e( $dbnane, " $ddl pat h${del i n} $del et eS
anpl eUF", $once)

#($rc == 0) ||
return $rc
}
}
}
}
He e m e e e e e e e e e e
................................ #
# Function: createTabl es
#
He e m e e e e e e e e e e e e mem oo
................................ #
sub creat eTabl es{
ny $rc
$rc =

&dodb2fi | e( $dbnane, " $ddl pat h${del i m} $ddl ", $o
nce);
($rc == 0) || return $rc
# update the | ocksize on the non-
updated tables to be table |evel |ocking
# update the tables for appendnode
if ($appendOn eq "yes"){
$rc = &odb_conn( $dbnane,
"db2 alter table
nation | ocksize table $sep \
db2 alter table
regi on | ocksize table $sep \
db2 alter table
custoner |ocksize table $sep \
db2 alter table
supplier |ocksize table $sep \
db2 alter table

t pcd
t pcd
t pcd

t pcd

tpcd. part | ocksize table $sep \

db2 alter table
t pcd. partsupp | ocksi ze table $sep \
# db2 alter table
tpcd. | i nei tem append on $sep \
# db2 alter table
t pcd. orders append on",

$once)

el se{

$rc = &dodb_conn($dbnane,
"db2 alter table
nation | ocksize table $sep \
db2 alter table
regi on | ocksize table $sep \
db2 alter table
custonmer | ocksize table $sep \
db2 alter table
supplier |ocksize table $sep \

t pcd
t pcd
t pcd

t pcd
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db2 alter table
| ocksi ze table $sep \
db2 alter table
t pcd. partsupp | ocksi ze table $sep \
db2 alter table
tpcd. lineitempctfree 0 $sep \
db2 alter table

t pcd. part

tpcd. orders pctfree 0",

$once)

}
}
He e m e e e e e e e e e e e e e e
________________________________ #
# Function: createlndexes
#
He e m e e e e e e e e e e e e me e
________________________________ #

sub creat el ndexes{

# setup required variabl es

local @rgs = @;

ny $i ndexType = @rgs[O0];

my $rc;

&outtime("*** Starting to create
$i ndexType i ndexes™)

i f( $indexType eq "extra"){

$rc =

&dodb2f i | e( $dbnane, " $ddl pat h${del i n} $extrain
dex", $once)

telsif ($indexType eq "early" ||
$i ndexType eq "normal ") {

$rc =

&dodb2f i | e( $dbnane, " $ddl pat h${del i n} $i ndexdd
I", $once)

}

&outtime("*** Create $i ndexType
i ndex conpl eted")

return $rc

}

He e m e e e e e e e e e e e e e me e
________________________________ #

# Function: setlLoadConfig

#

He e m e e e e e e e e e e e e e
________________________________ #

sub set LoadConfi g{

&outtime("*** Setting LOAD
configuration.")

ny $rc

ny $buf f page

ny $sortheap;

ny $sheapt hres

ny $util _heap_sz

ny $ioservers

ny $ioclnrs= 1;

ny $chngpgs= 60;

if ($loadconfigfile eq "NULL")({

if ( $machine eq "small" ){

$buf f page = 5000
$sort heap = 3000

$sheapt hres = 8000

$util _heap_sz = 5000
$i oservers = 6
}
Page: 42



elsif ( $nachine eq "nmediunt

){
$buf f page = 10000;
$sortheap = 8000;
$sheapt hres = 20000;
$util _heap_sz =
10000;
$i oservers = 10;
}
elsif ( $machine eq "big" ){
$buf f page = 30000;
$sort heap = 20000;
$sheapt hres = 50000;
$util _heap_sz =
30000;

$i oservers = 20
el se {
die "Neither a LOAD
config filename nor a valid machine size has
\
been specified!\n";
}
$rc = &Jodb_noconn("db2
update db cfg for $dbname using buffpage
$buf f page $sep \
db2 update db cfg for
usi ng sortheap $sortheap $sep \
db2 update db cfg for
num.i ocl eaners $ioclnrs $sep \
db2 update db cfg for
num.ioservers $ioservers $sep \
db2 update db cfg for $dbname
util _heap_sz $util_heap_sz $sep \
db2 update db cfg for $dbname
chngpgs_t hresh $chngpgs", $al | _I n);

}

el se{

$dbnane

$dbnane
usi ng
$dbnane
usi ng

usi ng

usi ng

$rc =
&dodb2fil e_noconn("$ddl pat h${del i n} $| oadconf
igfile",$all_In);

}
($rc == 0) || return $rc;
i f ($l oadDBMconfig ne "NULL"){
$rc =
&dodb2f i | e_noconn(" $ddl pat h${del i n} $| oadDBM:
onfig", $once);

el se{
$rc = &dodb_noconn("db2
updat e dbm cfg using sheapthres
$sheapt hres", $once) ;

}

($rc == 0) || return $rc;
&Jodb_noconn("db2 term nate", $once);
$rc = &stopStart;

return $rc;
}
g ——
________________________________ #
# Function: | oadData
#
Hemm e m e e e e e e e e e ee e e e e e e e e, e
................................ #
sub | oadDat af
# start the dbgen and load..... cal |
the specific node for |oading (uni,snp,nln)
my $rc;
if (( $node eq "uni" ) || ( $node eq
"smp” )){

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005

&outtime("*** Starting the
| oad");
# call
dbgen/ 1 oad for uni/snp
if ( $loadscript eq "NULL"){
$rc = systen("perl

the appropriate

genl oaduni $qual ");
($rc == 0) || print
"ERROR: genl oaduni failed rc = $rc\n";
el se{
$rc =
&dodb2fi | e_noconn(" $ddl pat h${del i n} $| oadscri
pt", $once);

($rc == 0) || print
"ERROR: | oad script: $loadscript failed. rc
= $rc\n";
}
}
elsif (( $node eq "mn" ) || ( $node
eq "mpp" )){
&outtime("*** Starting the
| oad");

# call the appropriate
dbgen/split/(sort)/load for m n/npp
if ( $loadscript eq "NULL"){
$rc = systen("perl
genl oadnmpp $qual ");
($rc == 0) || print
"ERROR: genl oadnpp failed. rc = $rc\n";
}

el se{

syst en( " $ddl pat h${del i n} $| oadscri pt"
’ #$rc =
&dodb2fi | e_noconn(" $ddl pat h${del i n} $| oadscri
pt $sf");

#($rc == 0) || print
"ERROR: | oad script $loadscript failed. rc =
$rc\n";
}
el se{
print "TPCD_MODE not set to
one of uni, snmp, mn or mpp\n";
$rc = 1;
}
($rc == 0) || &outtine("*** Load
conpl ete");
return $rc;
}
He e m e e e e e e e e e e e e e e me e
________________________________ #
# Function: doRunStats
#
He o m e e e e e e e e e e e e e e mem e
________________________________ #

sub doRunSt at s{
# if |loadstats not gathered,
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 lineitemrunstats conmand
# should be left in the nain
runstats file.

t hen
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if ( $platformeq "aix" ||
$platformeq "sun" || $platformeq "ptx" ){

print “"runstats from
$ddl pat h${del i m} $runst at Short running
now n";

$rc = systen("db2 -tvf

\ " $ddl pat h${del i n} $runst at Short\" >
\"$audi t Di r${del i n}t ool s${del i n}runstat Short
.out\" & "),

print "rc from
runstat short=%rc\n";

}
elsif ( $platformeq "nt" ){
system("start db2 -tvf
$ddl pat h${del i n} $runst at Short");
}

el se
{ .
print "Don't know how to
start in background on $platform
platformn";

print
runstats serially\n";

"therefore running

&dodb2fi | e( $dbnane, " $ddl pat h${ del i n} $r unst at
Short", $once) ;
}

}

# run the full runstats, or the
remai nder of what wasn't put into the short

# runstats file. You should be sure
that this runstats will take |onger

# than the short runstats that is
running in the background, otherw se

# setting the config will happen
before this is done.

&dodb2fi | e( $dbnane, " $ddl pat h${ del i n} $r unst at
s", $once) ;
&outtime("*** Runstats conpleted");

}
- T T W Iy
................................ #
# Function: setConfiguration
#
T T Wy
................................ #
sub set Configuration{

ny $ret = 0;
# &dodb_noconn("db2 updat e dat abase

configuration for $dbname using dft_degree
$snpdegree”, $al | _I n);

&dodb_noconn("db2 updat e dat abase
manager configuration using max_querydegree
$snpdegr ee", $once) ;

&dodb2fil e_noconn("${ddl path}${delim
}$configfile", $all_In);

&dodb2fi | e_noconn(" ${ddl pat h} ${del i m
}$dbntonfig", $once);

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

# set the db2 environnent variabl es
for running the benchmark
if ( $setScript ne "NULL" ){
if ( $platformeq "aix" ||
$platformeq "sun" || $platformeq "ptx"){
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$ret =syst en(" ${ ddl pat h} ${del i n} $set Scri pt");

elsif ( $platformeq "nt" ){
if (($node eq "uni" ) ||
($node eq "snp" )){
$ret = systen("perl
${ddl pat h} ${del i n} $set Script");
}

el se{
$ret = system("
cd ${ddl path} & $setScript\" ");
}

rah \"

}

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

}
}
He e m e e e e e e e e e e e e e e me e
________________________________ #
# Function: createBackup
#
He o m e e e e e e e e e e e e e e mem e
________________________________ #

sub creat eBackup{

my $rc;

&dodb_noconn("db2 updat e dat abase
configuration for $dbnane using LOGRETAI N
yes", $all _In);

print "\'n NOTE: DO NOT RESET THE
DATABASE CONFI GURATI ON or you will |ose
| ogretain\n";

# force a connection to the database
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 nane>

# cannot be nmde.

# This is expected and the | ack of
this error message shoul d be seen as an

on all

# error in the database build.
# &dodb_conn($dbnane, "db2 \"sel ect
count(*) fromtpcd.region\"",$all_In);
if ( $qual eq "QUAL" ){

&outtime("*** Starting the
backup");
if (( $rode eq "mMn" ) || (
$node eq "npp")){
# must back up catal og
node first...assume node 00
$rc=systen("db2_all
\'}] <<+000< db2 \"backup database $dbnane to
$backupdi r without pronpting\" \' ");
($rc == 0) || print
"ERROR: backup of catal og node failed rc =
$rc\n";
# back up remaini ng nodes
$rc=system"db2_al |
\'||}]<<-000< db2 backup database $dbnane to
/fil

fil esysten backup/ qual w thout pronpting\’
")
($rc == 0 )|| print
"ERROR: backup of remmining nodes failed rc
= $rc\n";

el se{
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$rc = &Jodb_noconn("db2
backup dat abase $dbnane to
/filesysten backup/ qual without
pronpting", $once) ;

$rc = &Jodb_noconn("db2
update db cfg for tpcd using new ogpath
/dev/raw rawl | ogfilsiz 100000 | ogprinary 20
sof t max 1600", $once);

}
($rc ==0) ||
Fi ni shed the backup");

&outtime("***

el se{

# This is the test database.
Clause 3.1.4 states that "the test sponsor
is

# not required to nmake or
have backup copi es of the test database;
however

# all other nechanisns that
guarantee durability of the qualification

# dat abase nust be enabled in
the sane way for the test database".

# According to this clause we
do need to keep the backup of the database.

$rc = &Jodb_noconn("db2
backup database tpcd to
/filesysten backup/test with 16 BUFFERS
PARALLELI SM 8 wi t hout pronpting", $once);

$rc = &dJodb_noconn("db2
update db cfg for tpcd using new ogpath
/dev/raw rawl | ogfilsiz 100000 | ogprinary 20
sof t max 1600", $once);

return $rc;

}

e m m e e e e e e e e e e e e e e eeeee oo
________________________________ #

# Function: printSummary

#

e m m e e e e e e e e e e e e e e ee oo
________________________________ #

sub pri nt Summar y{
if ( $buildStage ne "ALL" ){
print " ***** STARTING the build
process at the $buil dStage Stage *****\n";
}
print "Building a TPC-D Version
$t pcdVer si on $sf GB dat abase on $dbpath

with: \n";
print Mbde = $node \n";
print " Tabl espace ddl in

$ddl pat h${del i n} $t bspddl \n";
if ( $nodegroupdef ne "NULL" ){
print " Nodegroup ddl in
$ddl pat h${del i n} $nodegr oupdef \n";

}
if ( $buffpooldef ne "NULL" ){
print " Buf f er pool ddl in
$ddl pat h${del i n} $buf f pool def \n";
}

print ' Table ddl in
$ddl pat h${del i n} $ddl \n";
print " I ndex ddl in
$ddl pat h${del i n} $i ndexddl \ n";
if ( $extraindex ne "no" ){
print Indices to create after
the | oad $ddl pat h${del i n} $extrai ndex\ n";

}
if ( $loadscript eq "NULL"){
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if ( $input eq "NULL" ){
print " Dat a generated by
DBGEN i n $dbgen\ n";
}
el se{
print " Dat a | oaded from
flat files in $input\n";
}

}
if ( $earlyindex eq "yes" ){

print " I ndexes created before
| oadi ng\ n";
el se{
print " I ndexes created after
| oadi ng\ n";
}
if ( $addRl ne "NULL" ){
print " R being used from

$ddl pat h${ del i n} $addRI \ n";

if ( $astFile ne "NULL" ){
print " AST being used from
$ddl pat h${del i n} $astFile\n";

if ( $loadstats eq "yes" ){
if ( $earlyindex eq "yes" ){
print " Statistics for tables
and i ndexes gathered during | oad\n";

el se{
if ( $runstatShort eq "NULL" ){
print Statistics for
tabl es and i ndexes gathered after |oad using
$ddl pat h${del i n} $runstats \n";

el se{
print Statistics for
tabl es and i ndexes gathered after |oad using
$ddl pat h${del i n} $runstats and
$ddl pat h${del i n} $runst at Short\ n";

}

el se{
if ( $runstatShort eq "NULL" ){
print Statistics for tables
and i ndexes gathered after |oad using
$ddl pat h${del i m} $runstats \n";

el se{
print " Statistics for tables
and i ndexes gathered after |oad using
$ddl pat h${del i n} $runstats and
$ddl pat h${ del i n} $r unst at Short\ n";
}

}
if ( $loadconfigfile ne "NULL" ){
print Dat abase Confi guration
paraneters for LOAD taken from
$ddl pat h${del i n} $| oadconfigfile\n";
}

if ( $l oadDBMconfig ne "NULL" ){
print Dat abase nanager
Configuration paraneters for LOAD taken from
$ddl pat h${ del i n} $| oadDBMconfi g\ n";

if ( $configfile ne "NULL" ){
print " Dat abase Confi guration
paraneters taken from
$ddl pat h${del i n} $configfile\n";
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el se{
print " Dat abase Configuration
paranters taken from
$ddl pat h${del i n} dss. dbconfi g${sf Real } GB\n";

$configfil e="dss. dbconfi g${sf Real } GB";

}
if ( $dbntonfig ne "NULL" ){
print Dat abase Manager
Configuration paraneters taken from
$ddl pat h${del i n} $dbntonfi g\ n";

el se{
print Dat abase Manager
Configuration paranters taken from
$ddl pat h${del i n} dss. dbntonfi g${sf Real } GB\n";

$configfil e="dss. dbntonfi g${sf Real } GB";
}
#print Copy i mage for
conmand created in $copydir\n";
if ( $log eq "yes" ){

| oad

print " Backup files placed in
$backupdi r\n";
el se{
print " No backup will be
taken.\n";
. .
print Log retain set to $log\n";

if ( $logDir egq "NULL" ){

print Log files remain in
dat abase pat h\n";
}
el se{
print Log file path set to
$l ogDir\ n";

}
if ( $logprimary eq "NULL" ){

print " Log Prinary left at
defaul t\ n";
el se{
print " Log Prinary set to

$l ogpri mary\ n";

if ( $logsecond eq "NULL" ){

print " Log Second left at
defaul t\n";
el se{
print " Log second set to

$l ogsecond\ n";

}
if ( $logfilsiz eq "NULL" ){

print " Logfilsiz left at
defaul t\ n";
el se{
print " Logfilsiz set to
$l ogfil siz\n";

}
if (($loadconfigfile eq "") ||
($l oadconfigfile eq "NULL")){
print " Machi ne size set to
$machine so the follow ng configuration\n";

print paraneters are used for
| oad, create index and runstats: \n";

print " BUFFPAGE = $buf f page
\n";
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print SORTHEAP = $sort heap
\n";

print " SHEAPTHRES =
$sheapt hres\ n";

print NUM_| OSERVERS =
$i oservers\n";

print " NUM | OCLEANERS =
$i oclnrs\n";

print CHNGPGS_THRESH =
$chngpgs\ n";

print " UTI L_HEAP_SZ =
$util _heap_sz\n";

print Degree of parallelism

(dft_degree and max_querydegree) set to
$snpdegree\ n";

print " Parameters for |oad
are: tenp file = $l dtenp\n";

print
sort buf = $sortbuf\n";

print "

Id parallelism= $load_parallelismn";
if ( $fparse eq "yes" ){
print "
FASTPARSE used on | oad\n";
}

}
if ( $loadscript ne "NULL"){
print " Load conmands in
$ddl pat h${del i n} $| oadscri pt\n";
}

print " Degree of parallelism
(dft _degree and nmax_querydegree) set to
$snpdegree\ n";
if ( $agentpri
print "
$agentpri\n";

ne "NULL" ){
AGENTPRI set to

if ( $activate eq "yes" ){
print Dat abase will be
activated when build is conplete\n";

}
if ( $explainDDL ne "NULL" ){

print EXPLAI N DDL bei ng used
from $ddl pat h${del i n} $expl ai nDDL\ n";
}
el se{
print EXPLAI N DDL bei ng used
fromdefault sqllib directory\n";
}
}
1;

create_bufferpools

ALTER BUFFERPOCOL | BVMDEFAULTBP SI ZE -1,

COW T WORK;

CREATE BUFFERPOOL BP32K ALL NODES SI ZE 25000
PAGESI ZE 32K;

COW T WORK;

ALTER BUFFERPOOL BP32K NUMBLOCKPAGES 5000
BLOCKSI ZE 16;

COW T WORK;
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val ues(current timestanp);

H CREATE | NDEX TPCD. PS_SK ON TPCD. PARTSUPP
Create—lndexes (PS_SUPPKEY ASC) PCTFREE O ;
commit work;
“““““““““““““““““““““““ val ues(current tinestanp);
“““““““ CREATE | NDEX TPCD. C_NK ON TPCD. CUSTOVER
-- Oreate Indexes ( C_NATI ONKEY ASC) PCTFREE O ;
""""""""""""""""""""""" conmit work;

val ues(current tinmestanp); val ues(current timnestanp);

ALTER TABLE TPCD. REG ON ADD PRI MARY KEY

( R_REG ONKEY) ; sel ect

COWM T VORK; substr (tbnamne, 1, 10), substr (nane, 1, 18), create
. ] _time from sysi bm sysi ndexes

val ues(current tinestanp); where tbcreator='TPCD order by 3;

ALTER TABLE TPCD. NATI ON ADD PRI MARY KEY sel ect substr(tbnane, 1, 10),

(N_NATI O\lKE.Y) ; substr (nane, 1, 18), i ndext ype, substr ( col nanes,

COM T WORK; 1,40) from sysi bm sysi ndexes where nane |ike

) '"SQL% and tbcreator = TPCD order by 1, 2;
val ues(current tinmestanp);

ALTER TABLE TPCD. PART ADD PRI MARY KEY
(P_PARTKEY) : create_nodegroups

COM T WORK;

val ues(current timestanp); [ eeee e
ALTER TABLE TPCD. SUPPLI ER ADD PRI MARY KEY  [----------

('S_SUPPKEY) ; -- Create Nodegroups
COM T WORK; e e e e oo
val ues(current timestanp); CREATE NODEGROUP ng_all ON NOCDES (0 to 127);

ALTER TABLE TPCD. PARTSUPP ADD PRI MARY KEY CREATE NODEGROUP ng_node0 ON NODE (0);
( PS_PARTKEY, PS_SUPPKEY) ;

COM T WORK; COM T WORK;

val ues(current tinestanp);

ALTER TABLE TPCD. CUSTOVER ADD PRI MARY KEY create_tables
( C_CUSTKEY) ;

COW T WORK;

val ues(current tinmestanp);

ALTER TABLE TPCD. LI NEI TEM ADD PRI MARY KEY
( L_ORDERKEY, L_L| NENUVBER) : -- Geate Tables
COWM T WORK;

val ues(current tinmestanp);
ALTER TABLE TPCD. ORDERS ADD PRI MARY KEY

( O_ORDERKEY) ; CREATE TABLE TPCD. NATI ON  ( N_NATI ONKEY
COW T WORK: I NTEGER NOT NULL,

val ues(current tinestanp); N_NAVE
CREATE | NDEX TPCD. N_RK ON TPCD. NATI ON CHAR(25) NOT NULL,

(N_REG ONKEY ASC) PCTFREE O ;

commit work; N_REG ONKEY

I NTEGER NOT NULL,

val ues(current timestanp);

CREATE | NDEX TPCD. S_NK ON TPCD. SUPPL| ER N_COMMVENT

( S_NATI ONKEY ASC) PCTFREE O ; VARCHAR(152) NOT NULL)

conmit work;
I N SMALL_DATA;

val ues(current tinmestanp);

CREATE | NDEX TPCD. PS_PK ON TPCD. PARTSUPP

(PS_PARTKEY ASC) PCTFREE O ;
commit wor k: CREATE TABLE TPCD. REG ON ( R_REG ONKEY

I NTEGER NOT NULL,

val ues(current tinmestanp);
CREATE UNI QUE | NDEX TPCD. PS_SKPK ON R_NAME
TPCD. PARTSUPP ( PS_SUPPKEY ASC, PS_PARTKEY CHAR(25) NOT NULL,

ASC) PCTFREE O ;
commit work; R_COMVENT
VARCHAR( 152) NOT NULL)
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I' N SVALL_DATA;

CREATE TABLE TPCD. PART ( P_PARTKEY
I NTEGER NOT NULL,

P_NAVE
VARCHAR(55) NOT NULL,

P_MFGR
CHAR(25) NOT NULL,

P_BRAND
CHAR(10) NOT NULL,

P_TYPE
VARCHAR(25) NOT NULL,

P_SI ZE
| NTEGER NOT NULL,

P_CONTAI NER

CHAR(10) NOT NULL,

P_RETAI LPRI CE
FLOAT NOT NULL,

P_COMVENT
VARCHAR(23) NOT NULL )

I'N DATA_| NDEX

PARTI TI ONI NG KEY( P_PARTKEY) US| NG
HASHI NG,

CREATE TABLE TPCD. SUPPLI ER ( S_SUPPKEY
I NTEGER NOT NULL,

S_NAME
CHAR(25) NOT NULL,

S_ADDRESS
VARCHAR(40) NOT NULL,

S_NATI ONKEY
| NTEGER NOT NULL,

S_PHONE
CHAR(15) NOT NULL,

S_ACCTBAL
FLOAT NOT NULL,

S_COWVENT

VARCHAR(101) NOT NULL)
I N DATA_| NDEX

PARTI TI ONI NG KEY( S_SUPPKEY) USI NG
HASHI NG,

CREATE TABLE TPCD. PARTSUPP ( PS_PARTKEY
I NTEGER NOT NULL,

PS_SUPPKEY
I NTEGER NOT NULL,

PS_AVAI LQTY
I NTEGER NOT NULL,

PS_SUPPLYCOST
FLOAT NOT NULL,

PS_COMVENT
VARCHAR(199) NOT NULL )

I'N DATA_| NDEX

PARTI TI ONI NG KEY( PS_PARTKEY) USI NG
HASHI NG

CREATE TABLE TPCD. CUSTOMER ( C_CUSTKEY
I NTEGER NOT NULL,

C_NAME
VARCHAR(25) NOT NULL,

C_ADDRESS
VARCHAR( 40) NOT NULL,

C_NATI ONKEY
| NTEGER NOT NULL,

C_PHONE
CHAR(15) NOT NULL,

C_ACCTBAL
FLOAT  NOT NULL,

C_MKTSEGVENT
CHAR(10) NOT NULL,

C_COWVENT

VARCHAR(117) NOT NULL)
| N DATA_| NDEX

PARTI TI ONI NG KEY( C_CUSTKEY) USI NG
HASHI NG,

CREATE TABLE TPCD. ORDERS ( O _ORDERKEY
Bl G NT NOT NULL,

O_CUSTKEY
I NTEGER NOT NULL,

O_ORDERSTATUS
CHAR(1) NOT NULL,

O _TOTALPRI CE
FLOAT NOT NULL,

O_ORDERDATE
DATE NOT NULL,

O_ORDERPRI ORI TY
CHAR(15) NOT NULL,

O CLERK
CHAR(15) NOT NULL,

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005  Page: 48



O _SHI PPRI ORI TY
I NTEGER NOT NULL,

O_COMVENT
VARCHAR(79) NOT NULL)

ORGANI ZE BY (O _ORDERDATE)
I N DATA_| NDEX

PARTI TI ONI NG KEY( O_ORDERKEY) USI NG
HASHI NG

CREATE TABLE TPCD. LI NEI TEM ( L_ORDERKEY
Bl G NT NOT NULL

L_PARTKEY
| NTEGER NOT NULL,

L_SUPPKEY
| NTEGER NOT NULL,

L_LI NENUVBER
| NTEGER NOT NULL,

L_QUANTI TY

FLOAT NOT NULL

L_EXTENDEDPRI CE
FLOAT NOT NULL,

L_DI SCOUNT
FLOAT NOT NULL,

L_TAX
FLOAT NOT NULL,

L_RETURNFLAG
CHAR(1) NOT NULL,

L_LI NESTATUS
CHAR(1) NOT NULL,

L_SHI PDATE
DATE NOT NULL,

L_COW TDATE
DATE NOT NULL,

L_RECEI PTDATE
DATE NOT NULL,

L_SHI Pl NSTRUCT
CHAR(25) NOT NULL,

L_SH PMODE
CHAR(10) NOT NULL,

L_COMVENT
VARCHAR(44) NOT NULL)

ORGANI ZE BY (L_SHI PDATE)
I' N DATA_| NDEX

PARTI TI ONI NG KEY( L_ORDERKEY) USI NG
HASHI NG
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COW T WORK;

create_tablespaces

CREATE regul ar tabl espace data_i ndex

PAGESI ZE 32K

MANAGED BY dat abase

using (device '/dev/sda6' 15728624K)

ON DBPARTI TI ONNUMS
(0,2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30
32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60
, 62, 64, 66, 68,70,72,74,76, 78, 80, 82, 84, 86, 88,9
0, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 11
4,116, 118, 120, 122, 124, 126)

using (device '/dev/sdb6' 15728624K)

ON DBPARTI TI ONNUMS
(1,3,5,7,9,11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61
, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 9
1, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 11
5,117,119, 121, 123, 125, 127)

EXTENTSI ZE 16
PREFETCHSI ZE 32
BUFFERPOOL BP32K
OVERHEAD 35;

CREATE tenporary tabl espace TEMP32K

PAGESI ZE 32K

MANAGED BY dat abase

using (device '/dev/sda5 10485744K)

ON DBPARTI TI ONNUMS
(0,2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30
32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60
, 62, 64, 66, 68,70, 72,74,76, 78, 80, 82, 84, 86, 88,9
0, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 11
4,116,118, 120, 122, 124, 126)

using (device '/dev/sdb5 10485744K)

ON DBPARTI TI ONNUMS
(1,3,5,7,9,11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61
, 63, 65, 67,69, 71,73,75,77,79, 81, 83, 85,87,89,9
1, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 11
5,117,119, 121, 123, 125, 127)

EXTENTSI ZE 16

PREFETCHSI ZE 32

BUFFERPOOL BP32K

CREATE tenporary tabl espace TEMP4K

PAGESI ZE 4K

MANAGED BY dat abase

usi ng (device '/dev/sda7

ON DBPARTI TI ONNUMS
(0,2,4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30
32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60
,62, 64, 66, 68,70,72,74,76, 78, 80, 82, 84, 86, 88,9
0, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 11
4,116, 118, 120, 122, 124, 126)

using (device '/dev/sdb7' 10485744K)

ON DBPARTI TI ONNUMS
(1,3,5,7,9,11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31

10485744K)
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33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61
, 63, 65,67,69,71,73,75,77,79, 81, 83, 85,87,89,9
1, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 11
5,117,119, 121, 123, 125, 127)

EXTENTSI ZE 48

PREFETCHSI ZE 96

CREATE regul ar TABLESPACE snal | _dat a
I'N NOCDEGROUP ng_nodeO
PAGESI ZE 4K
MANAGED BY system
USI NG (
'/datal/snmal | _data'

)
BUFFERPOOL i bndef aul t bp
OVERHEAD 25
TRANSFERRATE . 3
COW T WORK

drop tabl espace tenpspacel;
conmit work;

createuftbls

CREATE TABLE TPCDTEMP. ORDERS_NEW ( APP_I D
I NTEGER NOT NULL,

O_ORDERKEY
BI G NT NOT NULL,

O _CUSTKEY
| NTEGER NOT NULL,

O_ORDERSTATUS
CHAR(1) NOT NULL,

O TOTALPRI CE
FLOAT NOT NULL,

O_ORDERDATE
DATE NOT NULL,

O _ORDERPRI ORI TY
CHAR(15) NOT NULL,

O_CLERK
CHAR(15) NOT NULL,

O _SHI PPRI ORI TY
| NTEGER NOT NULL,

O_COVMVENT
VARCHAR(79) NOT NULL W TH DEFAULT)

PARTI TI ONI NG KEY (O _ORDERKEY)
I N DATA_| NDEX;

CREATE TABLE TPCDTEMP. ORDERS DEL ( APP_I D
| NTEGER NOT NULL,
O_ORDERKEY
BI G NT NOT NULL)
PARTI TI ONI NG KEY (O _ORDERKEY)
I N DATA | NDEX;

CREATE TABLE TPCDTEMP. LI NEI TEM NEW ( APP_I D
I NTEGER NOT NULL,

L_ORDERKEY
BI G NT NOT NULL,

L_PARTKEY
| NTEGER NOT NULL,

L_SUPPKEY

I NTEGER NOT NULL,
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L_LI NENUMBER
| NTEGER NOT NULL,

L_QUANTI TY
FLOAT NOT NULL,

L_EXTENDEDPRI CE
FLOAT NOT NULL,

L_DI SCOUNT
FLOAT NOT NULL,

L_TAX
FLOAT NOT NULL,

L_RETURNFLAG
CHAR(1) NOT NULL,

L_LI NESTATUS
CHAR(1) NOT NULL,

L_SHI PDATE
DATE NOT NULL,

L_COWM TDATE
DATE NOT NULL,

L_RECE| PTDATE
DATE NOT NULL,

L_SHI PI NSTRUCT
CHAR(25) NOT NULL,

L_SHI PMODE
CHAR(10) NOT NULL,

L_ COVVENT
VARCHAR(44) NOT NULL W TH DEFAULT)

PARTI TI ONI NG KEY (L_ORDERKEY)
| N DATA_| NDEX;

CREATE | NDEX TPCDTEMP. | _ORDERS_NEW ON
TPCDTEMP. ORDERS NEW
( APP_ID,
O_ORDERKEY,
O_CUSTKEY,
O_ORDERSTATUS,
O_TOTALPRI CE,
O_ORDERDATE,
O_ORDERPRI ORI TY,
O _CLERK,
O _SHI PPRI ORI TY,
O_COMVENT)

CREATE | NDEX TPCDTEMP. | _LI NEI TEM_NEW ON
TPCDTEMP. LI NEI TEM NEW (APP_I D) ;

CREATE UNI QUE | NDEX TPCDTEMP. | _ORDERS_DEL ON
TPCDTEMP. ORDERS_DEL
(APP_I D, O ORDERKEY);

COMWM T WORK

db2nodes.cfg

bbi rd001
bbi rdoo1
bbi r d002
bbi r d002
bbi r d003
bbi rd003
bbi r d004
bbi r d004
bbi r d005
bbi rd005
10 bbi rd006
11 bbi rd006
12 bbi rd007
13 bbi rd007
14 bbi rdo08
15 bbi rd008

Co~NoOO~AWNEFO
POFRPORFRPRORFRPORFRO

PORFRPORFRO
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16 bbi rd009 0 87 bbirdo44 1

17 bbird009 1 88 bbirdo45 0

18 bbird010 0 89 bbirdo45 1

19 bbird010 1 90 bbirdo46 0

20 bbirdol11 0 91 bbirdo46 1

21 bbirdo11 1 92 bbird047 0

22 bbirdo12 0 93 bbirdo47 1

23 bbirdo12 1 94 bbirdo48 0

24 bbird013 0 95 bbirdo48 1

25 bbirdo13 1 96 bbird049 0

26 bbirdo14 0 97 bbird049 1

27 bbirdo14 1 98 bbi rdo50 0

28 bbirdol5 0 99 bbird050 1

29 bbirdol5 1 100 bbirdo51 0

30 bbirdoi16 0 101 bbirdo051 1

31 bbirdoil6 1 102 bbirdo52 0

32 bbirdo1l7 0 103 bbird052 1

33 bbirdo1l7 1 104 bbird053 0

34 bbird018 0 105 bbird053 1

35 bbirdoi18 1 106 bbirdo54 0

36 bbirdo19 0 107 bbird054 1

37 bbirdo19 1 108 bbirdo55 0

38 bbird020 0 109 bbird055 1

39 bbirdo020 1 110 bbi rd056 0

40 bbirdo021 0 111 bbird056 1

41 bbirdo21 1 112 bbird057 0

42 bbirdo022 0 113 bbirdo57 1

43 bbirdo22 1 114 bbi rd058 0

44 bbird023 0 115 bbirdo058 1

45 bbirdo23 1 116 bbird059 0

46 bbirdo24 0 117 bbird059 1

47 bbird024 1 118 bbird060 0

48 bbirdo25 0 119 bbird060 1

49 bbirdo2s 1 120 bbirdo6l 0

50 bbird026 0 121 bbird061 1

51 bbird026 1 122 bbird062 0

52 bbird027 0 123 bbird062 1

53 bbirdo27 1 124 bbird063 0

54 bbird028 0 125 bbirdo63 1

55 bbird028 1 126 bbirdo64 0

56 bbird029 0 127 bbird064 1

57 bbirdo029 1

58 bbi rd030 0

59 bbird030 1

20 boirdo31 0 load_db2set.ksh

61 bbird031 1

62 bbird032 0 .

63 bbirdo32 1 #!/bi n/ksh

64 bbirdo33 0 db2set DB2NOLI OAl O=no

65 bbird033 1 db2set DB2OPTI ONS="-t -v +c"

66 bbirdo34 0 db2set DB2_EXTENDED_ OPTI M ZATI ON=Y

67 bbirdo34 1 db2set DB2_LI KE_VARCHAR=Y, Y

68 bbirdo3s 0 db2set DB2_ANTI JO N=Y

69 bbirdo3s 1 db2set DB2BPVARS=/ hone/ cust om bpvar . cfg

70 bbirdo36 0 db2set DB2RQTI ME=30

71 bbirdo3s 1 db2set DB2COMVEt cpi p

72 bbirdo37 0 db2set DB2BQTRY=120

73 bbirdo37 1 db2set DB2_PARALLEL_| O="*"

74 bbird038 0

75 bbirdo3s 1 run_db2set.ksh

76 bbird039 0 '_

77 bbird039 1

78 bbird040 0 #1/ bi n/ ksh

9 EE! rgoig 1 db2set DB2NOLI OAl O=no

g? oo ;d841 2 db2set DB2OPTI ONS="-t -v +c"
. db2set DB2_EXTENDED OPTI M ZATI ON=Y

82 bbird042 0 db2set DB2_LI KE_VARCHAR=Y, Y

gi EE: :ggﬁ é db2set DB2_ANTI JOI NEY
. db2set DB2BPVARS=/ hone/ cust om bpvar . cfg

85 bbird043 1 db2set DB2RQTI ME=30

86 bbirdo44 0
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db2set DB2COMVEt cpi p
db2set DB2BQTRY=120
db2set DB2_PARALLEL_| O="*"

runstats.ddl

RUNSTATS ON TABLE TPCD. NATI ON W TH
DI STRI BUTI ON on all col ums
and col ums (
n_nane |ike statistics
n_comment |ike statistics )
AND detailed |NDEXES ALL;
commi t;
RUNSTATS ON TABLE TPCD. REG ON W TH
DI STRI BUTI ON on all col ums
and col ums (
r_nanme like statistics
r_comment |ike statistics )
AND detailed | NDEXES ALL;
commi t;
RUNSTATS ON TABLE TPCD. SUPPLIER W TH
DI STRI BUTI ON on al |l col umms
and colums (
s_nanme |ike statistics
s_address |ike statistics
s_phone like statistics
s_comment |ike statistics)
AND detail ed | NDEXES ALL;
conmi t;
RUNSTATS ON TABLE TPCD. PART W TH
DI STRI BUTI ON on al | col ums
and col ums (
p_nane |ike statistics
p_nfgr like statistics
p_brand |ike statistics
p_type like statistics
p_container like statistics
p_comment |ike statistics)
AND detailed | NDEXES ALL;
commit;
RUNSTATS ON TABLE TPCD. PARTSUPP W TH
DI STRI BUTI ON on al |l col ums
and col ums (
ps_comment |ike statistics)
AND detail ed | NDEXES ALL;
conmi t;
RUNSTATS ON TABLE TPCD. CUSTOMER W TH
DI STRI BUTI ON on al | col ums
and col ums (
c_nane |ike statistics
c_address like statistics
c_phone like statistics
c_nktsegnent |ike statistics
c_comment |ike statistics)
AND detailed |NDEXES ALL;
conmmit;
RUNSTATS ON TABLE TPCD. ORDERS W TH
DI STRI BUTI ON on all col ums
and col ums (
o_orderstatus like statistics
o_orderpriority like statistics
o clerk like statistics
o_comment |ike statistics)
AND detailed |NDEXES ALL;
commi t;
RUNSTATS ON TABLE TPCD. LI NEI TEM W TH
DI STRI BUTI ON on al | col ums
and col ums (
| _returnflag |ike statistics

| linestatus like statistics
| _shipinstruct |ike statistics
| _shi pnode |ike statistics
| _comment |ike statistics)
AND detailed |NDEXES ALL;
COW T WORK;

load_tables.ksh

#!/bi n/ ksh

nessages=${ TPCD_TMP_DI R}
rawdat a=${ TPCD_| NPUT}
cust om=${ TPCD_DDLPATH}

echo "Load Summary Tine: " >
${messages}/ | oadst at us. out

# Nation and Region are | oaded into the
current node

db2 connect to tpcd

echo "Loading Nation at " date’ >>
${messages}/ | oadst at us. out

db2 "l oad from ${rawdata}/nation.tbl of de
nodi fi ed by col del| fastparse nohead

er nessages ${nmessages}/nation.nsg replace
i nto TPCD. NATI ON nonr ecover abl e"

echo "Loadi ng Region at " date’ >>
${messages}/| oadst at us. out

db2 "l oad from ${rawdata}/region.tbl of de
nmodi fied by col del| fastparse nohead

er messages ${nmessages}/regi on. msg repl ace
into TPCD. REG ON nonr ecover abl e"

echo "Loading Partsupp at "“date’ >>
${messages}/ | oadst at us. out
db2 -tvf ${custon}/load_tb_partsupp.dd
#
echo "Loading Orders at "“date” >>
${ messages}/| oadst at us. out
db2 -tvf ${custon}/load_tb_orders. dd
#
echo "Loading Lineitemat " “date’ >>
${ messages}/ | oadst at us. out
db2 -tvf ${custon}/load_tb_l|ineitemdd
#
echo "Loadi ng Custonmer at " “date’ >>
${ messages}/| oadst at us. out
db2 -tvf ${custon}/load_tb_custoner.dd
#
echo "Loading Part at "“date’ >>
${ messages}/| oadst at us. out
db2 -tvf ${custon}/load_tb_part.dd
#
echo "Loading Supplier at "“date’ >>
${ messages}/| oadst at us. out
db2 -tvf ${custon}/load_tb_supplier.dd
#

db2 commit;
db2 term nate

echo "Fini shed Loading at
${ nessages}/ | oadst at us. out

echo "-----mmme
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#echo "Starting Sanity Chequing at " date’
>> ${messages}/| oadst at us. out

db2 term nate

echo "Finished Loading at
${messages}/| oadst at us. out
echo "

#echo "Starting Sanity Chequing at " date’
>> ${nmessages}/| oadst at us. out

#db2 connect to tpcd

#db2 "sel ect count_big(*) as lineitemfrom
tped.lineitent >> ${nessages}/| oadsta

tus. out

#db2 "sel ect count_big(*) as orders from
tpcd. orders" >> ${nessages}/| oadst at us

out

#db2 "sel ect count_big(*) as partsupp from
t pcd. partsupp” >> ${nmessages}/| oadsta

tus. out

#db2 "sel ect count_big(*) as custoner from
tpcd. custoner" >> ${nessages}/| oadsta

tus. out

#db2 "sel ect count_big(*) as part from
tpcd. part" >> ${nessages}/| oadst at us. out
#db2 "sel ect count_big(*) as supplier from
tpcd. supplier” >> ${nmessages}/| oadsta

tus. out

#db2 "sel ect
t pcd. nati on”

count (*) as nation from

>> ${ nmessages}/| oadst at us. out
#db2 "sel ect count(*) as region from
tpcd. regi on" >> ${nessages}/| oadst at us. out
#db2 term nate

#echo "Finish Sanity Chequing at
${ nessages}/ | oadst at us. out

"“date’ >>

load_tb_customer.ddl

| oad from
customer.thb
of de
nmodi fi ed by col del
f ast par se
nessages
/ hone/ t pch/ t np/ cust oner. nmsg
repl ace i nto TPCD. CUSTOMVER
nonr ecover abl e
partitioned db config node |oad_only
part _file_location /flatO

load_tb_lineitem.ddl

| oad from
lineitemthb
of de
nmodi fi ed by col del
f ast par se
nessages

/ home/ t pch/tnp/lineitem nsg
repl ace into TPCD. LI NEI TEM
nonr ecover abl e
partitioned db config node |oad_only
part _file_location /flatO
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| oad_tb_orders. dd

| oad from
orders. thl
of de
nmodi fi ed by col del
f ast parse
nessages

/ hone/ t pch/ t np/ or ders. nsg
repl ace i nto TPCD. ORDERS
nonr ecover abl e
partitioned db config node |oad_only
part _file_location /flatO

load tb part.ddl

| oad from
part.tbl
of de
nodi fi ed by col del
f ast par se
nessages

/ home/ t pch/ t np/ part. nsg
repl ace i nto TPCD. PART
nonr ecover abl e
partitioned db config node |oad_only
part _file_location /flatO

load tb partsupp.ddl

| oad from
partsupp.tb
of de
nodi fi ed by col del
f ast par se
nessages
/ home/ t pch/ t np/ par t supp. nmsg
repl ace i nto TPCD. PARTSUPP
nonr ecover abl e
partitioned db config node |oad_only
part_file_location /flatO

load tb supplier.ddl

load from/flat0/supplier.tbl

of de

nmodi fi ed by col del
f ast par se
nmessages

/ horne/ t pch/ t mp/ suppl i er. msg
replace into TPCD. SUPPLI ER
nonr ecover abl e
CPU_PARALLELI SM 4

load dbcfg.ddl

UPDATE DB CFG FOR TPCD USI NG DBHEAP 15000
SORTHEAP 25000 SHEAPTHRES_SHR 0O
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APPGROUP_MEM SZ 2000 DFT_QUERYCPT 7
DFT_DEGREE 4 NUM FREQVALUES 0 NUM QUANTI LES
600 LOCKLI ST 16384 MAXLOCKS 60
CHNGPGS_THRESH 15 NUM | OCLEANERS 1

NUM | CSERVERS 3 MAXFI LOP 1024 LOGFILSI Z
10000 LOGPRI MARY 10 LOGSECOND 10 SOFTMAX 750
DATABASE_MEMORY AUTOVATI C UTI L_HEAP_SZ 50000

load _dbmcfg.ddl

UPDATE DBM CFG USI NG
CPUSPEED 1.889377¢- 06
SHEAPTHRES 100000
MAX_QUERYDEGREE ANY

| NTRA_PARALLEL NO
SVCENAME DB2_t pch_SVC
NUMDB 1

MAX_TI ME_DI FF 1440
DFT_MON_TI MESTAMP OFF
DI AGLEVEL 0

NOTI FYLEVEL 0

run_dbcfg.ddl

UPDATE DB CFG FOR TPCD US| NG DBHEAP 10000
SORTHEAP 20000 SHEAPTHRES_SHR 250
DATABASE_MEMORY aut omati ¢ UTI L_HEAP_SZ 5000
DFT_QUERYOPT 7 DFT_DEGREE 1 NUM FREQVALUES 0
NUM_QUANTI LES 300 LOCKLI ST 40000 MAXLOCKS 20
CHNGPGS_THRESH 60 NUM | OCLEANERS 1

NUM | OSERVERS 4 MAXFI LOP 1024 LOGFILSIZ
50000 LOGPRI MARY 4 LOGSECOND 1 SOFTMAX 360
LOGBUFSZ 2048 M NCOMM T 1 APPLHEAPSZ 1024
STMIHEAP 10000 BUFFPAGE 70000

run_dbmcfg.dd

UPDATE DBM CFG US| NG
HEALTH_MON OFF
SHEAPTHRES 100000
MAX_QUERYDEGREE ANY

| NTRA_PARALLEL NO
FCM NUM BUFFERS 16384
FCM NUM RQB 8192
NUM_POOLAGENTS 64
NUM_| NI TAGENTS 4
JAVA _HEAP_SZ 2048
CONN_ELAPSE 20
DFT_MON_TI MESTAMP OFF

setlogpath.ksh

#! [ usr/ bi n/ ksh
typeset -i p

for pin0246 810 12 14 16 18 20 22 24
26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
56 58 60 62 64 66 68 70 72 74 76 78 80 82 84
86 88 90 92 94 96 98 100 102 104 106 108 110
112 114 116 118 120 122 124 126; do
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db2_al | "\"<<+$p< db2 update db cfg for
tpcd using new ogpath /dev/raw rawl"

done

for pin1357 911 13 15 17 19 21 23 25
27 29 31 33 35 37 39 41 43 45 47 49 51 53 55
57 59 61 63 65 67 69 71 73 75 77 79 81 83 85
87 89 91 93 95 97 99 101 103 105 107 109 111
113 115 117 119 121 123 125 127; do

db2_all "\"<<+$p< db2 update db cfg for
tpcd using new ogpath /dev/raw raw2"
done

tped.setup

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

# the getvars script recognizing the
uncommented |ine yet
TPCD_PLATFORMEI i nux #
aix, nt, sun ....
TPCD_VERSI ON=2 # 1
or 2 (Version of tpcd). Default 1
TPCD_DBNAME=TPCD #
name to create database under
TPCD_WORKLQAD=H # TPC
version (R for TPCR, H for TPCH)
TPCD_AUDI T_DI R=/ hone/ t pch/ t pcd # top
level directory of tar file for

# al
the tpcd scripts
TPCD_PRODUCT=v5 # v5
or pe

# Use
pe if you really are using pe vl1.2

# but
I won't guarantee that it will work!
TPCD_MODE=npp #
uni / snp/ m n/ nmpp
TPCD_PHYS_NCDE=64 #
nunber of physical nodes
TPCD_LN_PER_PN=2 #
nunmber of |ogical nodes per physical node
TPCD_SF=1000 #
size of the database (1=1GB,...) to

# get
test size databases use

#
0.012 = 12MB

#
0.1 = 100MB
TPCD_BUI LD_STAGE=ALL #
where to start the build - currently the

#
following is possible

#
ALL - do everything (create, |l oad

#
i ndex, stats, config) (Default)

#
CRTTBSP - start after create db and

#
config setting. Start righ at

#
create tbsp

#
LOAD - start fromthe |oad of the tables
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INDEX - start fromthe index creation
(NOTE if earlyindex is specified

then this will do the create index
followed by the load...)

RUNSTATS - start fromthe runstats
(NOTE Do not use this option if
distribution stats are gathered

as part of the load, this wll

start after the | oad and indices

have been created

CONFI G - start fromthe setting up of
the benchmark runs config setup
TPCD_DBPATH=/ hone/ t pch/ DBPATH

for database (defaults to hone)
TPCD_DDLPATH=/ hon®/ t pch/ cust om

path for all ddl files and customni zed

scripts (load script)

#

config files,etc

TPCD_BUFFERPOCOL_DEF=cr eat e_buf f er pool s. dd

# name of file w th bufferpoo

# and si zes

TPCD_NODEGROUP_DEF=cr eat e_nodegr oups. dd
# name of file in ddlpath with nodegroup

# definitions
TPCD_EXPLAI N_DDL=NULL
file with DDL for explains statnents

this is NULL then uses the default

puts it in USERSPACEl across al

nodes...nt 1TB found it was faster if
just in a single node nodegroup
TPCD_TBSP_DDL=cr eat e_t abl espaces. dd
file for tabl espaces
TPCD_DDL=cr eat e_t abl es. dd

file for tables

#

#

definitions

and

ddl

ddl

TPCD_QUAL_TBSP_DDL=cr eat e_t abl espaces_qual .d

dl # dd
TPCD_QUAL_DDL=creat e_t abl es. dd
file for qualification database

file for tabl espaces for qua

#

#

ddl

t abl espaces and tabl es should be identica

regul ar ddl except container nanes
TPCD_| NDEXDDL=cr eat e_i ndexes. dd
file for indexes

TPCD_EXTRAI NDEX=no

= no extra indexes

filenane = If you want to create sone

indi ces before

| oad, and sone indices after, then
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#

#

#

to

ddl

no

t he

# use
this additional file to specify the
TPCD_ADD_RI =NULL #
file nane that contains any R

#
constraints to add after index creation

# set
to NULL (default) if unused

#

indices to create after the |oad
TPCD_AST=NULL #
file nane that contains conplete AST

#
definition including connection to

# the
dat abase, summary table creation

#

popul ati on, indexing and runstats

TPCD_RUNSTATS=r unst at s. ddl # dd
file for runstats. |f you have

#
created indices before the load (ie

#
TPCD_EARLYI NDEX=yes), have specified to

#
gather stats on the | oad command (either

#
through your own | oad script or by using

#
TPCD_LOADSTATS=yes, AND you have

#
specified a file for TPCD_EXTRAI NDEX

#
then this runstats file should include

# the
runstats conmands specifically for

# the
extra indices.
TPCD_RUNSTATSHORT=NULL #
NOTE!'! THIS IS BUGGY....| can't get it to
work on UNl successfully

# dd
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 shoul d have the runstats

#
command for |ineitemand

#
TPCD_RUNSTATSHORT shoul d have runstats

#

conmmands for all other tables
TPCD_DBGEN=/ hone/ t pch/ t pcd/ appendi x. v2/ dbgen
# path nane to data generation code

Parameters used to specify source of

data for load scripts
TPCD_| NPUT=/fl at O #

NULL - use dbgen generated data OR
#
path name - to the pre-generated
#
flat files
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TPCD_QUAL_I NPUT=NULL #

NULL - use dbgen generated data OR
path name - to the pre-generated :
flat files ’
TPCD_TAI LOR_DI R=/ hore/ t pch/ t pcd/ t ai | or
# path name for the directory used to
generate split specific config files f
only used for partitioned environment i
TPCD_EARLYI NDEX=no #
create indexes before the | oad

#

LOAD specific paranmeters foll ow
TPCD_LQOAD DB2SET_SCRI PT=l oad_db2set . ksh #
Script that contains the db2set commands
#
the |l oad process Use NULL if not
#
speci fi ed
TPCD_LOAD_CONFI GFI LE=I oad_dbcf g. ddl

#config file with specific database confi

#
parnms for the |oad/index/runstats part

#
the build.

#
to NULL if use defaults
TPCD_LOAD_DBM CONFI GFI LE=I| oad_dbncf g. ddl
# config file with specific
# dat abase manager config parts for the
# | oad/index/runstats part of the build.
# set to NULL if use defaults
TPCD_LOAD_QUALCONFI GFI LE=I oad_dbcf g. ddI

config file with specific database config

#
parnms for the |oad/index/runstats part

#
the build for qualification db.

#

to NULL if use defaults
TPCD_LOAD_DBM QUALCONFI GFI LE=I oad_dbncf g.
# config file with specific

#
dat abase nanager config parts for the

#
| oad/i ndex/runstats part of the build.

#

to NULL if use defaults
TPCD_LQOADSTATS=no #
gat her statistics during |oad

ignored if EARLYINDEX i s not set

to runstats limtation
TPCD_TEMP=/t np/ t pch #
path for LOAD tenp files

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

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005

for

g

of

set

#

of

set

ddl

set

due

used in |load script only
TPCD_LOAD_PARALLELI SM=0 #
degree of parallelismto use on |oad

# 0 =
use the "intelligent default" that

# the
load will chose at run tine

#

used in |load script only
TPCD_COPY_DI R=NULL #
directory where copy inage is created

# on
| oad conmand CURRENTLY UNUSED

used in |oad script only
TPCD_FASTPARSE=yes #
fast parse on | oad

use

used in |oad script only

#
Backup and logfile specific paraneters
fol I ow
TPCD_BACKUP_DI R=/ horre/ t pch/ t pcd/ backupdi r
# directory where backup files are placed

TPCD_LOGPRI MARY=NULL #
NULL/ val ue = how many prinmary log files

# to
configure. |If NULL is specified then

# the
default is not changed.
TPCD_LOGFI LSI Z=NULL #
NULL/ val ue = how 4KB pages to use for

#
logfilsiz db cfg parameter. |If NULL is

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

#to
configure. |If NULL is specified then

# the
default is not changed.
TPCD_LOG DI R=NULL #
directory where log files stored..

NULL | eaves themin the dbpath
TPCD_LOG_QUAL_DI R=/ horre/ | ogs #
directory where qual log files stored

#
NULL | eaves themin the dbpath
TPCD_LOG=no #
yes/no - whether to turn LOG RETAI N on

#
i.e. are backups needed to be taken

#
CONFI G specific paraneters
TPCD_DB2SET_SCRI PT=NULL #
Script that contains the db2set commands

# for
the benchmark run. Use NULL if not

#
speci fi ed
TPCD_CONFI GFI LE=r un_dbcf g. ddI #
nane of configuration file in ddl path

#
that will be used for the benchmark run
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TPCD_DBM_CONFI G=r un_dbntf g. ddl #
name of config file for database nmanager

# cfg
par ns
TPCD_QUALCONFI GFI LE=r un_dbcf g. ddI #
name of database cfg file in ddl path

# for

qual i fication database
TPCD_DBM_QUALCONFI G=r un_dbncf g. ddl #
name of config file for database

#
manager cfg parms
TPCD_MACHI NE=snal | # set
to NULL if using load config file

#

bi g/ medi um smal |l size of machine used to
#

det erm ne buffpage, sortheap, sheapthres

# and
ioservers parns for |oad, create

#
index and runstats

#
NOTE that this paraneter is ignored if

# a
TPCD_LOAD CONFI GFI LE is specified
TPCD_SMPDEGREE=1 #
1...# of degrees of parallelismto run

#
with
TPCD_AGENTPRI =NULL # set
agentpri to this value (default

#is
SYSTEM
TPCD_ACTI VATE=no #
activate the database upon build

#
conpl etion

# run
speci fic paraneters
TPCD_AUDI T=yes #
no/ yes

# 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

#
timng of the creation of the

#

tables and the | oad.
TPCD_TMP_DI R=/ t np/ t pch #
place to put tenp working files

TPCD_SHARED_TEMP_FULL_PATHNAME=/ hone/ t pch/ sq
Ilib/tnmp # just added
TPCD_QUERY_TEMPLATE_DI R=st andar d. V2 #
subdi rectory in AUDI T_DI R/ queri es

#to
use as the source of the query

#

templates. Currently there are
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# v2
ones and pe ones. You can make

#
your own directory follow ng the sanme

#
formas in the v2 directory using

# any
variant you wi sh
TPCD_QUAL_ DBNAVE=TPCDQUAL #
nane of qualification database
TPCD_NUMSTREAM=7 #
nunber of streanms for the throughput test
TPCD_FLATFI LES=/ dat a/ uf dat a #
where to generate/read flat files

# for

updat e functions

TPCD_STAQ NG _TABLE_DDL=cr eat e_UFt abl es. dd

# script that contains the ddl for creating
# the staging tables if they are used for

# the update functions

TPCD_PRELQAD_STAGQ NG _TABLE_SCRI PT=NULL #
file that contains the sql for prel oading

# and gathering stats on sanple UF data

# Note that the data used is sanple data

# and is not data fromany of the applied

# update pairs
TPCD_DELETE_STAG NG TABLE_SQL.=r enove_UFt abl e

s. ddl # file that contains the sqgl for
del eting
# the prel oaded data fromthe staging
# tables
TPCD_UPDATE_I| MPORT=f al se #
true = use inport for the staging tables

#
for UNI/SWMP node only (code change in

#
tpcdbatch) (if not uni node then nust

#
change | oad_updat e)

#
false = use load for staging tables

# The
default is false if not set.

#
NOTE that this parmis only for UN/SW

#it
is not for multi node invocation
TPCD_SPLI T_UPDATES=64 #
nunmber of chunks to split the update

#

function into
TPCD_CONCURRENT_| NSERTS=16 #
nunber of insert chunks that are run

#
concurrently. TPCD_SPLI T_UPDATES

#

shoul d be evenly divisible by this nunber
TPCD_CONCURRENT_| NSERTS_LQAD=4 #
nunber of insert chunks that are | oaded

#

concurrently. TPCD _SPLI T_UPDATES shoul d

Page: 57



evenly divisible by this nunber.

this controls the |load portion of the

insert
TPCD_CONCURRENT_DELETES=2

nunber of del ete chunks that are
TPCD_SPLI T_DELETES=64

nunber of portions to split the delete

function into.

run

# be

#

#

routine for partitioned databases

#

#

#

#

this variable is only valid in UN/SW

node.
TPCD_GEN_UPDATEPAI RS=18

#

#

nunber of pairs of update function data

generate

0 the update data generati on and
setup will not be done. wuse this
don't want to run the update
functions (Updat e functions not
fully tested in new env't yet)

TPCD_GENERATE_SEED FI LE=yes
yes/ no

if

These are the seed files for

#1to
#if
#

# you

#

generating the query substitution val ues

- generate a seed file base on
year/ mont h/ day (for audited runs)
- use qgen's default seeds

TPCD_RUN_ON_MULTI PLE_NODES=NULL
V1.2 only - will we be running ea

query stream of throughput starting at

di fferent nodes or from same node
TPCD_STATS_| NTERVAL=30

timng interval
TPCD_STATS_THRU_| NT=300
timng interval
t hroughput run
TPCD_GATHER _STATS=of f
on/ of f
= gather statistics around power
test run (vnstat,iostat, netstat)
= no stats gathered during power

TPCD_UFTEMP=DATA | NDEX

ch

for vmstats/iostats

- only inplenment for Al X yet

run

base nane of tabl espace(s) where the

# yes
#

# no

for vnstats/iostats for

# on

# of f

#

#

stagi ng tables for the update functions

created
this nane will be used as the

basename for the tabl espaces...eg
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# are

#

#

UFTEMP1 UFTEMP2 . ...
TPCD_HAVECOWPI| LER=yes #
rebuil d tpcdbatch executable

#
yes/ no
TPCD_SLEEP=5 #?
TPCD_| NLI STMAX=def aul t # max
num of keys to delete at a tine

# for

UF2, use "default" for default.
TPCD_LQOAD_SCRI PT=I oad_t abl es. ksh #
script to run for |oading tables
TPCD_DDLPATH directory under n n/npp

|l eave as NULL if using default genl oaduni

TPCD_LQOAD_SCRI PT_QUAL=NULL #
script to run for loading tables in

#
TPCD_DDLPATH directory under n n/npp

# for
QUAL db
TPCD_ROOTPRI V=no # do
you have root privileges to be able

# get
val ues of things |ike schedtune

# and
vntune (currently on Al X only)

#
acid test specific information
TPCD_DB2LOG=/ hone/ t pch/ sql | i b/ db2dunp
# directory wehre the db2diag.log can

# be

found for the durability tests
TPCD_APPEND_ON=no #
to no if the cluster indexes are used

set

Appendix C: Qualification Query
Output

Qualification Queries
Query 1

Start timestanp 02/10/05 12:55: 40. 323335

Query 01 - Var_0O Rev_01 -
Report Query

Pricing Summary

Stream -1 17

Tag: Q Sequence nunber:
sel ect

| _returnfl ag,

| _I'i nestatus,

sun(l _quantity) as sumaqty,

sun(| _ext endedprice) as sum base_price,
sun(| _extendedprice * (1 - |_discount)) as
sum di sc_pri ce,
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sun(| _extendedprice * (1 - | _discount) * (1
+ | _tax)) as sumcharge,

avg(l _quantity) as avg_qty,

avg(| _extendedprice) as avg_price,

avg(! _di scount) as avg_di sc,

count _bi g(*) as count_order

from

tpcd. lineitem

wher e

| _shipdate <= date ('1998-12-01') - 90 day
group by

| _returnfl ag,

| _l'inestatus

order by

| _returnfl ag,

| _l'inestatus

L_RETURNFLAG L_LI NESTATUS SUM QTY
SUM BASE_PRI CE SUM DI SC_PRI CE

SUM_CHARGE AVG_QTY
AVG PRI CE AVG DI SC

COUNT_ORDER

A F

37734107. 000
53758257134. 869

56586554400. 729
55909065222. 828

25.522 38273. 130

0. 050 1478493.
N F

991417. 000 1487504710. 380
1413082168. 054 1469649223. 194
25.516 38284. 468

0. 050 38854.
N (0]

74476040. 000
106118230307. 606
25.502

0. 050

R F
37719753. 000
53741292684. 604

111701729697. 743
110367043872. 499
38249. 118
2920374.

56568041380. 899
55889619119. 832

25. 506 38250. 855
0. 050 1478870.
Nunmber of rows retrieved is: 4

Stop timestanp 02/10/05 12:55:52. 631102
Query Time = 12. 3 secs

Query 2

Start timestanp 02/10/05 12:53:10. 962219

-- Query 02 - Var_0 Rev_02 -
Supplier Query

M ni mum Cost
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Tag: @ Stream -1 Sequence nunber: 2
sel ect

s_acct bal ,
s_nane,
n_nare,
p_partkey,
p_nfgr,
s_address,
s_phone,
s_comment
from

t pcd. part,

t pcd. supplier,
t pcd. partsupp,
t pcd. nati on,

t pcd. regi on

wher e

p_partkey = ps_partkey

and s_suppkey = ps_suppkey
and p_size = 15

and p_type |ike ' ¥BRASS

and s_nationkey = n_nationkey
and n_regi onkey = r_regi onkey
and r_nane = ' EUROPE

and ps_supplycost = (

sel ect

m n(ps_suppl ycost)

from

t pcd. partsupp,

t pcd. supplier,

t pcd. nati on,

t pcd. regi on

wher e

p_partkey = ps_partkey

and s_suppkey = ps_suppkey
and s_nationkey = n_nationkey
and n_regi onkey = r_regi onkey
and r_name = ' EURCPE'

)
order by
s_acct bal
n_nane,
s_nane,
p_partkey
fetch first 100 rows only

desc,

S_ACCTBAL S_NAME
P_PARTKEY

S_ADDRESS

9938. 530 Suppl i er #000005359
UNI TED KI NGDOM 185358
Manuf act ur er #4
KuHYh, vZG wu2FWEJoLDx04
33-429-790-6131 blithely silent pinto beans
are furiously. slyly final deposits acros
9937. 840 Suppl i er #000005969
ROVANI A 108438
Manuf act ur er #1
ANDENSOSITk, mi q23Xf b5SRW 6dvUcvt 6Qa
29-520-692-3537 carefully slow deposits use
furiously. slyly ironic platelets above the
ironic
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9936. 220 Suppl i er #000005250

UNI TED KI NGDOM 249
Manuf act ur er #4

B3r qpOxbSE miMpy2RH J

33-320-228-2957 blithely special packages

are. stealthily express deposits across the
closely final instruct

9923. 770 Suppl i er#000002324
GERMANY 29821
Manuf act ur er #4 y30D9Uy wSTCK
17-779-299- 1839 qui ckly express packages
breach quiet pinto beans. requ

...Lines Del eted

7894.560 Supplier#000007981

CGERVANY 85472
Manuf act ur er #4 NSJ96v MROAbe XP
17-963-404- 3760 regular, even theodolites
integrate carefully. bold, specia

theodolites are slyly fluffily iron
7887.080 Suppl i er#000009792

GERMANY 164759

Manuf act ur er #3

Y28I TVeYri T3kl GdV2K8f SZ V2UgT5HLICO z

17-988-938-4296 pending, ironic packages

sl eep anong the carefully ironic accounts

qui ckly final accounts

7871.500 Supplier#000007206
RUSSI A 104695
Manuf act ur er #1 3w

f NCnr Vv Jj E95sgWzvW 32-
432-452-7731 furiously dogged pinto beans
cajole. bold, express notornis until the
slyly pendi ng

7852. 450 Suppl i er #000005864
RUSSI A 8363
Manuf act ur er #4 WCNf BPZeSXh3h, ¢
32-454-883-3821 Dblithely regul ar deposits

7850. 660 Suppl i er#000001518

UNI TED KI NGDOM 86501
Manuf act ur er #1 ONda3YJi HKICOC
33-730-383-3892 furiously final accounts

wake carefully idle requests.
wake acc

even dol phi ns

7843.520 Suppl i er #000006683
FRANCE 11680
Manuf act ur er #4
2Z0JCki vO1Y000CFWUG Vi | bhzCdy
16- 464-517-8943 carefully bold accounts

doub

Nunmber of rows retrieved is:

Stop timestanp 02/10/05 12:53:11. 589103
Query Time = 0.6 secs

Query 3

Start tinestanp 02/10/05 12:55:10. 769335
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-- Query 03 - Var_0 Rev_01 -
Priority Query

Shi ppi ng

Tag: @ Stream -1 Sequence nunber: 11
sel ect

| _orderkey

sun(l _extendedprice * (1 - |_discount)) as
revenue

o_orderdate
o_shippriority
from

t pcd. cust orer
t pcd. orders
tpcd. lineitem
wher e

c_nkt segnent =
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

o_orderdate

o_shippriority

order by

revenue desc

o_orderdate

fetch first 10 rows only

' BUI LDI NG

L_ ORDERKEY REVENUE
O _ORDERDATE O _SHI PPRI ORI TY

2456423 406181. 011
1995- 03- 05 0

3459808 405838. 699
1995- 03-04 0

492164 390324. 061
1995-02- 19 0

1188320 384537. 936
1995- 03-09 0

2435712 378673. 056
1995- 02- 26 0

4878020 378376. 795
1995-03-12 0

5521732 375153. 922
1995-03-13 0

2628192 373133. 309
1995-02- 22 0

993600 371407. 459
1995- 03- 05 0

2300070 367371. 145
1995-03-13 0
Nunmber of rows retrieved is: 10

Stop tinestanp 02/10/05 12: 55: 23. 648548
Query Time = 12.9 secs

Query 4

Start tinmestanp 02/10/05 12:55: 26. 469729
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-- Query 04 - Var_0 Rev_01 - Oder

Checki ng Query

Priority

Tag: 4 Stream -1 Sequence nunber: 14
sel ect

o_orderpriority,

count (*) as order_count

from

t pcd. orders

wher e

o_orderdate >= date ('1993-07-01")

and o_orderdate < date ('1993-07-01') + 3
nmont h

and exists (

sel ect

*

from

tpcd. lineitem

wher e

| _orderkey = o_orderkey

and | _commitdate < | _receiptdate

)

group by

o_orderpriority

order by

o_orderpriority

O _ORDERPRI ORI TY ORDER_COUNT
1- URGENT 10594
2-H GH 10476
3- MEDI UM 10410
4- NOT SPECI FI ED 10556
5-LOW 10487
Nunmber of rows retrieved is: 5

Stop tinmestanp 02/ 10/ 05 12:55: 39. 314543
Query Time = 12. 8 secs

Query 5

Start tinmestanp 02/10/05 12:56: 18. 059724

-- Query 05 - Var_0 Rev_02 Loca
Vol ume Query

Suppl i er

Tag: & Stream -1 Sequence nunber: 20
sel ect

n_nane

sun(| _extendedprice * (1 -
revenue

from

t pcd. cust orrer

tpcd. orders

tpcd. lineitem

| _discount)) as
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t pcd. supplier
t pcd. nati on,

t pcd. regi on

wher e

c_custkey = o_custkey

and o_orderkey = | _orderkey
and | _suppkey = s_suppkey

and c_nationkey = s_nationkey
and s_nationkey = n_nationkey
and n_regi onkey = r_regi onkey

and
and
and
year
group by
n_nane

order by
revenue desc

r_nane = 'ASIA
o_orderdate >= date ('1994-01-01")
o_orderdate < date ('1994-01-01") + 1

REVENUE

| NDONESI A
55502041. 170
VI ETNAM
55295086. 997
CHI NA
53724494. 257
I NDI A
52035512. 000
JAPAN
45410175. 695

Nunmber of rows retrieved is: 5

Stop timestanp 02/10/05 12:56: 33. 420652
Query Time = 15. 4 secs

Query 6

Start tinmestanp 02/10/05 12:53:39. 953610

-- Query 06 - Var_0 Rev_01 -
Revenue Change Query

Forecasting

Tag: @b Stream -1 Sequence nunber: 5
sel ect

sun(| _extendedprice * | _discount) as revenue
from

tpcd. lineitem

wher e

| _shipdate >= date ('1994-01-01")

and | _shipdate < date ('1994-01-01') + 1
year

and | _di scount between .06 - 0.01 and .06 +
0.01

and | _quantity < 24

REVENUE
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123141078. 228

Number of rows retrieved is: 1

Stop tinmestanp 02/ 10/ 05 12:53:41. 473944
Query Time = 1.5 secs

Query 7

Start timestanp 02/10/05 12:56: 33. 420652

-- Query 07 - Var_0 Rev_01 - Vol ume Shi pping
Query
Tag: Q7 Stream -1 Sequence nunber: 21
sel ect

supp_nati on,

cust _nati on,

| _year,

sun(vol une) as revenue

from

(

sel ect

nl.n_nane as supp_nation,

n2.n_nanme as cust_nation,

year (| _shipdate) as | _year,

| _extendedprice * (1 - |_discount) as vol une
from
t pcd.
t pcd.
t pcd.
t pcd.
t pcd.
t pcd.
wher e
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 (

(nl.n_name = 'FRANCE' and n2.n_nanme =
" GERVANY' )

or (nl.n_nanme =
' FRANCE' )

suppl i er,
lineitem
orders,
cust oner,
nation nil,
nati on n2

" GERVANY' and n2.n_nane =

)

and | _shi pdate between date(' 1995-01-01")
and date(' 1996-12-31")
) as shi ppi ng

group by

supp_nati on,

cust _nati on,

| _year

order by

supp_nati on,

cust _nati on,

| _year
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SUPP_NATI ON CUST_NATI ON
L_YEAR REVENUE

FRANCE GERMANY
1995 54639732. 734

FRANCE GERVANY
1996 54633083. 308

GERVANY FRANCE
1995 52531746. 670

GERVANY FRANCE
1996 52520549. 022

Number of rows retrieved is: 4

Stop tinmestanp 02/10/05 12:56: 38. 554067
Query Time = 5.1 secs

Query 8

Start timestanp 02/10/05 12:54:07.898720

-- Query 08 - Var_0 Rev_01 - National Market

Share Query
Tag: @B Stream -1 Sequence nunber: 8
sel ect

o_year,

sun{ case

when nation = 'BRAZIL'
else O

end) / sun(volune) as nkt_share
from

(
sel ect

year (o_orderdate) as o_year,

| _extendedprice * (1 - | _discount) as
vol une,

n2.n_name as nation

from
t pcd.
t pcd.
t pcd.
t pcd.
t pcd.

t hen vol une

part,

suppl i er,

lineitem

orders,

cust orer,

t pcd. nation ni,

t pcd. nation n2,

t pcd. regi on

wher e

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_regi onkey = r_regi onkey
and r_nane = ' AMERI CA'

and s_nationkey = n2.n_nationkey
and o_orderdate between date('1995-01-01")
and date ('1996-12-31")
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and p_type = ' ECONOW ANODI ZED STEEL'
) as all_nations

group by

o_year

order by

o_year

Number of rows retrieved is: 2

Stop tinmestanp 02/ 10/ 05 12:54:24. 542533
Query Time = 16. 6 secs

Query 9

Start timestanp 02/10/05 12:53:11.589103

-- Query 09 - Var_0 Rev_01 -
Profit Measure Query

Product Type

Tag: @ Stream -1 Sequence nunber: 3
sel ect

nati on,

o_year,

sum(anmount) as sumprofit

from

sel ect

n_nanme as nation

year (o_orderdate) as o_year

| __extendedprice * (1 - | _discount) -
ps_suppl ycost * | _quantity as anount
from
t pcd
t pcd
t pcd
t pcd
t pcd
t pcd
wher e
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_nane |ike ' %green%

) as profit

group by

nation

o_year

order by

nation

o_year desc

part,
suppl i er
lineitem
partsupp
orders,
nation
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NATI ON O_YEAR

SUM PROFI T

ALGERI A 1998
31342867. 235

ALGERI A 1997
57138193. 023

ALGERI A 1996
56140140. 133

ALGERI A 1995
53051469. 653

ALGERI A 1994
53867582. 129

...Li nes Del et ed

VI ETNAM 1996
50488161. 410

VI ETNAM 1995
49658284. 612

VI ETNAM 1994
50596057. 261

VI ETNAM 1993
50953919. 152

VI ETNAM 1992
49613838. 315

Number of rows retrieved is: 175

Stop timestanp 02/10/05 12:53:37.899615
Query Time = 26. 3 secs

Query 10

Start timestanp 02/10/05 12:55:52. 631102

-- Query 10 - Var_0 Rev_01 - Returned Item

Reporting Query
Tag: Q10 Stream -1 Sequence nunber: 18
sel ect

c_cust key,

c_name

sun(| _extendedprice * (1 -
revenue

c_acctbal ,

n_nane,

c_address

c_phone

c_conmment

from

t pcd. cust orer

tpcd. orders

tpcd. lineitem

t pcd. nati on

wher e

c_custkey = o_custkey

and | _orderkey = o_orderkey
and o_orderdate >= date ('1993-10-01")

| _discount)) as
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and o_orderdate < date ('1993-10-01") + 3
nont h

and | _returnflag =
and c_nationkey =
group by

c_cust key,

c_nane,

c_acct bal

c_phone

n_name

c_address
c_conment

order by

revenue desc

fetch first 20 rows only

'R
n_nat i onkey

C CUSTKEY  C_NAME
REVENUE C_ACCTBAL
N_NAVE C_ADDRESS
C_PHONE C_COMMVENT

57040 Cust omer #0000057040
734235. 246 632. 870
Ei oyzj f 4pp
22-895-641-3466 requests sleep blithely
about the furiously

143347 Cust oner #0000143347
721002. 695 2557.470 EGYPT
laReFYv, Kw4
14-742-935-3718 fluffily bold excuses
haggle finally after the u

60838 Cust onmer #0000060838
679127. 308 2454, 770 BRAZIL
64EaJ5vMAHWI BOxJKI pNc2RJi VB
12-913-494-9813 furiously even pinto beans
integrate under the ruthless foxes; ironic
even dol phins across the sly

101998 Cust oner #0000101998

JAPAN

637029. 567 3790. 890 UNI TED

KI NGDOM 01c9C LnNt f OQYnj
33-593-865-6378 accounts doze blithely!
enticing, final deposits sleep blithely
speci al accounts. slyly express accounts pla

125341 Cust oner #0000125341
633508. 086 4983.510 GERMANY
S290DD6bceUBQSUUEIZnkNaK
17-582- 695-5962 qui ckly express requests
wake quickly blithely

25501 Cust omer #0000025501
620269. 785 7725.040 ETH ORI A
W556MXuoi aYCCZamll , RnOB4ACUGIk (BDZ
15-874-808-6793 qui ckly special requests
sl eep evenly anong the special deposits
speci al depos

115831 Customer#0000115831
596423. 867 5098. 100 FRANCE
r FeBbEEyk dlI ne7zV5f Dr mi qloKO9wW/7pxqCgl ¢
16- 715- 386-3788 carefully bold excuses
sl eep al ongside of the thinly idle

84223 Cust omer #0000084223

594998. 024 528. 650 UNI TED
Kl NGDOM nAVZCs6BaVWap rr M27N
2gBnzc5WBauxbA 33-442-824-8191

pendi ng, final ideas haggle final requests.
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unusual , regular asynptotes affix according
to the even foxes

54289 Cust omer #0000054289
585603. 392 5583. 020
vXCxoCsU0Bad5JQ , oobkz
20- 834-292- 4707 express requests sublate
blithely regular requests. regular, even
i deas sol ve

39922 Cust omer #0000039922
584878. 113 7321.110 GERVANY
Zgy4s501 2GKN4pLDPBUSNB42gl weR
17-147-757-8036 even pinto beans haggl e
slyly bold accounts inte

6226 Cust omer #0000006226
576783. 761 2230.090 UNI TED
KI NGDOM
8gPu8, NPCGkf yQQ0hcl YUGPI BW, ybP5g
33-657-701-3391 quickly final requests
agai nst the regul ar instructions wake
blithely final instructions. pa
922 Cust oner #0000000922

576767. 533 3869. 250 GERMANY
Az9RFaut 7NkPnc5z SD2PwHgVwr 4j Rzq
17-945-916-9648 boldly final requests
cajole blith

147946 Cust onmer #0000147946
576455. 132 2030.130 ALGERI A
i ANyZH ghyy7Aj ahOpTr YyhJ
10- 886-956- 3143 furiously even accounts are
blithely above the furious

115640 Custoner#0000115640
569341. 193 6436. 100 ARGENTI NA
Vt gf i a9ql 7EpHgecUlX
11-411-543-4901 fina
slyly according to the

73606 Cust oner #0000073606
568656. 858 1785. 670
XUROTr 05y ChDf OCr j kd2ol
22-437-653-6966 furiously bold orbits about
the furiously busy requests wake across the
furiously quiet theodolites. d

110246 Cust oner #0000110246
566842. 981 7763.350 VI ETNAM
7Kzf 1 gX MDOg7sCkl
31-943-426-9837 dol phins sleep blithely
among the slyly fina

142549 Cust omer #0000142549
563537. 237 5085. 990
ChgqEoK430Oysj dHbt KCp6dKqgj Nyvvi 9
19- 955-562- 2398 regul ar, unusua
dependenci es boost slyly; ironic attainments
nag fluffily into the unusual packages?

146149 Cust oner #0000146149
557254. 986 1791. 550 ROVANI A
s87fvzFQU
29-744-164- 6487 silent, unusua
detect quickly slyly regu

52528 Cust ormer #0000052528
556397. 351 551.790 ARGENTI NA
NFzt y TOR10UQJ
11-208-192- 3205 wunusual requests detect.
slyly dogged theodolites use slyly. deposit

23431 Cust oner #0000023431
554269. 536 3381.860 ROVANI A
Hgi VOphghal a9aydNol I b
29-915-458-2654 instructions nag quickly.
furiously bold accounts cajo

| RAN

instructions are

JAPAN

| NDONESI A

request s

Nunmber of rows retrieved is: 20
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Stop timestanp 02/10/05 12:56: 05. 558944
Query Time = 12.9 secs

Query 11

Start timestanp 02/10/05 12:55: 39. 314543

-- Query 11 - Var_0 Rev_01 -
Identification Query

I nportant Stock

Tag: QL1 Stream -1 Sequence nunber: 15
sel ect

ps_partkey,

sun(ps_suppl ycost * ps_availqty) as val ue
from

t pcd. partsupp

t pcd. supplier

t pcd. nati on

wher e

ps_suppkey = s_suppkey

and s_nationkey = n_nationkey
and n_nanme = ' GERVANY

group by
ps_partkey having
sun( ps_suppl ycost
sel ect

sun( ps_suppl ycost
0. 0001000000
from

t pcd. partsupp

t pcd. supplier

t pcd. nati on

* ps_availqty) > (

* ps_availqty) *

wher e
ps_suppkey = s_suppkey
and s_nationkey = n_nati onkey
and n_nane = ' GERVANY
order by
val ue desc
PS_PARTKEY  VALUE
129760 17538456. 860
166726 16503353. 920
191287 16474801. 970
161758 16101755. 540
34452 15983844. 720
...Li nes Del et ed
154731 7888301. 330
101674 7879324. 600
51968 7879102. 210
72073 7877736. 110
5182 7874521. 730
Nurmber of rows retrieved is: 1048
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Stop tinestanp 02/10/05 12: 55: 39. 756484
Query Time = 0.4 secs

Query 12

Start tinmestanp 02/10/05 12:56: 38. 554067

-- Query 12 - Var_0 Rev_02 - Shipping Mdes

and Order Priority Query

Tag: Q12 Stream -1 Sequence nunber: 22
sel ect

| _shi pnode

sun{ case

when o_orderpriority = '1- URGENT'
or o_orderpriority ="'2-H GH

then 1

else O

end) as high_line_count,

sun{ case

when o_orderpriority <> '1-URGENT
and o_orderpriority <> '2-H GH
then 1

else O

end) as |ow_|ine_count

from

tpcd. orders

tpcd. lineitem

wher e

o_orderkey = | _orderkey

and | _shipnode in (' MAIL', 'SH P")
and | _commitdate < | _receiptdate
and | _shipdate < | _conmm tdate

and | _recei ptdate >= date ('1994-01-01")
and | _receiptdate < date ('1994-01-01') + 1
year

group by

| _shi pnode

order by

| _shi pnode

L_SHI PMODE HI GH LI NE_COUNT LOW LI NE_COUNT

MAI L 6202 9324
SHI P 6200 9262
Nunmber of rows retrieved is: 2

Stop tinmestanp 02/10/05 12:56:51. 436467
Query Time = 12.9 secs

Query 13
Start tinmestanp 02/10/05 12:55: 04. 965693
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-- Query 13 - Var_0 Rev_01 -
Di stribution Query

Cust oner

Tag: Q13 Stream -1 Sequence nunber: 10
sel ect
c_count,
count (*) as custdi st
from
sel ect
c_cust key,
count (o_or der key)
from
tpcd. custoner left outer join tpcd.orders on
c_custkey = o_custkey
and o_coment not |ike 'Y pecial % equests%
group by
c_cust key
) as c_orders (c_custkey, c_count)
group by
c_count
order by
custdi st desc
c_count desc
C_COUNT CUSTDI ST
0 50004
9 6641
10 6566
11 6058
8 5949
...Li nes Del et ed
37 7
40 4
38 4
39 2
41 1
Nunber of rows retrieved is: 42

Stop tinestanp 02/10/05 12:55:10. 769335
Query Time = 5.8 secs

Query 14

Start tinmestanp 02/10/05 12:53:09. 046563
--#SET ROWS_OUT -1 ROAS FETCH -1

-- Query 14 - Var_0 Rev_01 -
Ef fect Query

Pronoti on

Tag: Ql4 Stream -1 Sequence nunber: 1
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sel ect

100. 00 * sun{case

when p_type |ike ' PROMO%
then | _extendedprice * (1 -
else O

end) / sun(l _extendedprice * (1 -
| _discount)) as prono_revenue

| _di scount)

from

tpcd. lineitem

t pcd. part

wher e

| _partkey = p_partkey

and | _shi pdate >= date ('1995-09-01")
and | _shipdate < date ('1995-09-01') + 1
nont h

PROMO_REVENUE

Nurmber of rows retrieved is: 1

Stop tinmestanp 02/10/05 12:53:10. 962219
Query Time = 1.9 secs

Query 15a

Start timestanp 02/10/05 12:55: 39. 756484

-- Query 15 - Var_a Rev_01 - Top Supplier
Query

Tag: Ql5a Stream -1 Sequence nunber: 16
with revenue (supplier_no, total _revenue) as
(

sel ect

| _suppkey,

sun(| _extendedprice * (1-1_discount))
from

tpcd. lineitem

wher e

| _shipdate >= date ('1996-01-01")

and | _shipdate < date ('1996-01-01') + 3
nmont h

group by

| _suppkey

)

sel ect

s_suppkey,

s_name

s_address

s_phone

total _revenue

from

t pcd. supplier

revenue

wher e

s_suppkey = supplier_no
and total revenue = (
sel ect
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max(total _revenue)
from

revenue

)

order by
s_suppkey

S_SUPPKEY
S_ADDRESS
S_PHONE TOTAL_REVENUE

S_NAME

8449 Suppl i er #000008449
Wp34zi meqYFbVct dW

20-469- 856- 8873 1772627. 209

Nunmber of rows retrieved is: 1

Stop tinestanp 02/10/05 12:55: 40. 323335
Query Time = 0.6 secs

Query 16

Start tinmestanp 02/10/05 12:55:25. 666777

-- Query 16 - Var_0 Rev_01 -
Rel ationship Query

Part s/ Suppl i er

Stream -1 Sequence nunber: 13

Tag: QL6
sel ect
p_brand
p_type,
p_si ze
count (di stinct ps_suppkey) as supplier_cnt
from

t pcd. partsupp

tpcd. part

wher e

p_partkey = ps_partkey

and p_brand <> ' Brand#45

and p_type not |ike ' MEDI UM POLI SHEDY%

and p_size in (49, 14, 23, 45, 19, 3, 36, 9)
and ps_suppkey not in (

sel ect

s_suppkey

from

t pcd. supplier

wher e
s_conmment
)

group by
p_brand
p_type
p_si ze
order by
suppl i er_cnt desc
p_brand

p_type

p_si ze

li ke ' %Cust oner %Conpl ai nt s%
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P_BRAND P_TYPE

P_SI ZE SUPPLI ER_CNT

Br and#41 MEDI UM BRUSHED TI N

3 28

Br and#54 STANDARD BRUSHED COPPER
14 27

Brand#11 STANDARD BRUSHED TI N

23 24

Brand#11 STANDARD BURNI SHED BRASS
36 24

Br and#15 MEDI UM ANODI ZED NI CKEL
3 24

...Lines Del eted

Br and#52 MEDI UM BRUSHED BRASS
éfand#53 NED?UM BRUSHED TI N
g?and#54 EC{iKWN POLI SHED BRASS
grand#SS PREND PLATED BRASS
é?and#SS STA%DARD PLATED TI N

49 3

Nunber of rows retrieved is: 18314

Stop timestanp 02/10/05 12:55: 26. 469729
Query Time = 0.8 secs

Query 17

Start timestanp 02/10/05 12:53:41. 473944

-- Query 17 - Var_0 Rev_01 - Small-Quantity-

Order Revenue Query
Tag: QL7 Stream -1 Sequence nunber: 6
sel ect

sun(| _extendedprice) / 7.0 as avg_yearly
from

tpcd. lineitem

t pcd. part
wher e
p_partkey =
and p_brand =
and p_container =
and | _quantity < (
sel ect

0.2 * avg(l _quantity)
from

tpcd. lineitem

wher e

| _partkey =
)

| _partkey
' Brand#23
' MED BOX'

p_partkey
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AVG_YEARLY

348406. 054

Nunmber of rows retrieved is: 1

Stop timestanp 02/10/05 12:53:53. 165451
Query Time = 11.7 secs

Query 18

Start timestanp 02/10/05 12:53:53. 165451

-- Query 18 - Var_0 Rev_01 - Large Vol une
Cust oner Query

Tag: Q18 Stream -1 Sequence nunber: 7
sel ect

c_nane

c_custkey,

o_orderkey
o_orderdate

o_total price

sun(l _quantity)

from

t pcd. cust oner,

t pcd. orders

tpcd. lineitem

wher e

o_orderkey in (

sel ect

| _order key

from

tpcd. lineitem

group by

| _orderkey having
sun(l _quantity) > 300

and c_custkey = o_custkey

and o_orderkey = | _orderkey
group by

c_name

c_cust key,

o_or der key

o_orderdate

o_total price

order by

o_total price desc
o_orderdate

fetch first 100 rows only

C_NAME C_CUSTKEY
O_ORDERKEY O _ORDERDATE

O _TOTALPRI CE 6

Cust oner #0000128120 128120
4722021 1994- 04- 07 544089. 090

323. 000
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Cust oner #0000144617
3043270 1997-02-12
317. 000

Cust oner #0000013940
2232932 1997-04-13
304. 000

Cust oner #0000066790
2199712 1996- 09- 30
327. 000

Cust oner #0000046435
4745607 1997-07-03
309. 000

Cust oner #0000015272
3883783 1993-07-28
302. 000

Cust oner #0000146608
3342468 1994-06- 12
303. 000

Cust oner #0000096103
5984582 1992-03-16
312. 000

Cust oner #0000024341
1474818 1992-11-15
302. 000

Cust oner #0000137446
5489475 1997-05-23
311. 000

Cust oner #0000107590
4267751 1994-11-04
301. 000

Cust oner #0000050008
2366755 1996-12-09
302. 000

Cust oner #0000015619
3767271 1996- 08-07
318. 000

Cust oner #0000077260
1436544 1992-09-12
307. 000

Cust oner #0000109379
5746311 1996-10-10
302. 000

Cust oner #0000054602
5832321 1997-02-09
307. 000

Cust oner #0000105995
2096705 1994-07-03
307. 000

Cust oner #0000148885
2942469 1992-05-31
313. 000

Cust oner #0000114586
551136 1993-05-19
308. 000

Cust oner #0000105260
5296167 1996- 09- 06
303. 000

Cust oner #0000147197
1263015 1997-02-02
320. 000

Cust oner #0000064483
2745894 1996-07- 04
304. 000

Cust oner #0000136573
2761378 1996- 05-31
301. 000

Cust oner #0000016384
502886 1994-04-12
312. 000

144617

530604

13940

522720

66790

515531.

46435

508047.

15272

500241.

146608

499794

96103

494398

24341

491348

137446

487763

107590

485141.

50008

483891.

15619

480083

77260

479499

109379

478064

54602

471220

105995

469692

148885

469630

114586

440

610

820

990

330

580

790

260

250

380

260

960

430

110

080

580

440

469605. 590

105260

469360

147197

467149

64483

466991.

136573

461282

16384

570

670

350

730

458378. 920
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Cust oner #0000117919
2869152 1996- 06- 20
317. 000

Cust oner #0000012251
735366 1993-11-24
309. 000

Cust oner #0000120098
1971680 1995-06-14
308. 000

Cust oner #0000066098
5007490 1992-08-07
304. 000

Cust oner #0000117076
4290656 1997-02- 05
301. 000

Cust oner #0000129379
4720454 1997- 06- 07
303. 000

Cust oner #0000126865
4702759 1994-11-07
320. 000

Cust oner #0000088876
983201 1993-12-30
304. 000

Cust oner #0000036619
4806726 1995-01-17
328. 000

Cust oner #0000141823
2806245 1996-12-29
310. 000

Cust oner #0000053029
2662214 1993-08-13
302. 000

Cust oner #0000018188
3037414 1995-01-25
308. 000

Cust oner #0000066533
29158 1995-10-21
305. 000

Cust oner #0000037729
4134341 1995- 06- 29
309. 000

Cust oner #0000003566
2329187 1998-01-04
304. 000

Cust oner #0000045538
4527553 1994- 05- 22
305. 000

Cust oner #0000081581
4739650 1995-11-04
305. 000

Cust oner #0000119989
1544643 1997-09- 20
320. 000

Cust oner #0000003680
3861123 1998-07-03
301. 000

Cust oner #0000113131
967334 1995-12-15
301. 000

Cust oner #0000141098
565574 1995-09- 24
301. 000

Cust oner #0000093392
5200102 1997-01-22
304. 000

Cust oner #0000015631
1845057 1994-05-12
302. 000

117919
456815. 920

12251
455107. 260

120098
453451. 230

66098
453436. 160

117076
449545. 850

129379
448665. 790

126865
447606. 650

88876
446717. 460

36619
446704. 090

141823
446269. 120

53029
446144. 490

18188
443807. 220

66533
443576. 500

37729
441082. 970

3566
439803. 360

45538
436275. 310

81581
435405. 900

119989
434568. 250

3680
433525. 970

113131
432957. 750

141098
430986. 690

93392
425487.510

15631
419879. 590

Cust onmer #0000112987 112987

4439686 1996- 09- 17 418161. 490
305. 000

Cust oner #0000012599 12599
4259524 1998-02-12 415200. 610
304. 000

Cust oner #0000105410 105410
4478371 1996- 03- 05 412754. 510
302. 000

Cust oner #0000149842 149842
5156581 1994- 05- 30 411329. 350
302. 000

Cust oner #0000010129 10129
5849444 1994-03-21 409129. 850
309. 000

Cust oner #0000069904 69904
1742403 1996-10-19 408513. 000
305. 000

Cust oner #0000017746 17746
6882 1997-04-09 408446. 930
303. 000

Cust oner #0000013072 13072
1481925 1998-03-15 399195. 470
301. 000

Cust oner #0000082441 82441
857959 1994- 02-07 382579. 740
305. 000

Cust oner #0000088703 88703
2995076 1994-01- 30 363812. 120
302. 000

Nunmber of rows retrieved is: 57

Stop tinmestanp 02/10/05 12:54:07.898720
Query Time = 14.7 secs

Query 19

Start tinestanp 02/10/05 12:56: 05. 558944

-- Query 19 - Var_0 Rev_01 - Discounted
Revenue Query

Tag: Q19 Stream -1 Sequence nunber: 19

sel ect

sun(! _extendedprice* (1 - | _discount)) as
revenue

from

tpcd. lineitem

tpcd. part

wher e

(
p_partkey = | _partkey

and p_brand = ' Brand#12

and p_container in ('SMCASE, 'SMBOX, 'SM
PACK' , ' SM PKG )

and | _quantity >= 1 and | _quantity <= 1 + 10
and p_size between 1 and 5

and | _shipnode in ("AIR, '"AIR REG)

and | _shipinstruct = 'DELI VER | N PERSON
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)

or

(

p_partkey = | _partkey

and p_brand = ' Brand#23

and p_container in (' MED BAG
' MED PKG, ' MED PACK')

and | _quantity >= 10 and | _quantity <= 10 +
10

and p_size between 1 and 10

and | _shipnmode in ("AIR, '"AIR REG)

and | _shipinstruct = 'DELI VER | N PERSON

)

or

' MED BOX',

p_partkey = | _partkey

and p_brand = ' Brand#34

and p_container in ('LG CASE ,
PACK , 'LG PKG)

and | _quantity >= 20 and | _quantity <= 20 +
10

and p_size between 1 and 15

and | _shipnode in ("AIR, "AIR REG)

and | _shipinstruct = 'DELI VER | N PERSON

)

REVENUE

3083843. 058

'LG BOX', 'LG

Nunmber of rows retrieved is: 1

Stop tinmestanp 02/10/05 12:56: 18. 059724
Query Time = 12.5 secs

Query 20

Start tinestanp 02/10/05 12:53:37. 899615

-- Query 20 - Var_0 Rev_01 -
Pronotion Query

Pot enti al Part

Tag: Q0 Stream -1 Sequence nunber: 4
sel ect

s_name
s_address

from

t pcd. supplier
tpcd. nati on
wher e
s_suppkey in (
sel ect
ps_suppkey
from

t pcd. partsupp
wher e
ps_partkey in (
sel ect
p_partkey
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from

tpcd. part

wher e

p_nane like 'forest%

)

and ps_availqty > (

sel ect

0.5 * sun(l _quantity)
from

tpcd. lineitem

wher e

| _partkey = ps_partkey

and | _suppkey = ps_suppkey

and | _shi pdate >= date ('1994-01-01")
and | _shipdate < date ('1994-01-01') + 1
year

)
)
and s_nationkey = n_nationkey
and n_nanme = ' CANADA

order by

s_nane

S_ADDRESS

Suppl i er #000000020

i ybAE, RmTynr ZVYaFZva2SH, j

Suppl i er #000000091

YVA5D7 Tkf dQanOOZ7q9Qxky GUapUloONU6q3
Suppl i er #000000197
YC2Acon6kj Y3zj 3Fbxs2k4Vdf 7X0cd2F
Suppl i er #000000226
83qCdU2EYRAPQAGhEt n GRZEd

Suppl i er #000000285

Br 7elnnt 1yxr w6l ngpJ7YdhFDj uBf

...Lines Del eted

Suppl i er #000009862
Suppl i er #000009868
RG Ggx5gvt kmmUUoeyy 7v
Suppl i er #000009869
ucLgxzr pBTRVMeEWGSM29t Or NTMBOg1Tu3Xgg3nKag
Suppl i er #000009899 7XdpAHr zr 1t , UQFZE
Suppl i er #000009974

7wJ, J5DKex SU4KplcQLpbcAvB5ASVKT

rJzweWeN58

Nunmber of rows retrieved is:

Stop timestanp 02/10/05 12:53: 39. 953610
Query Tinme = 2.1 secs

Query 21

Start timestanp 02/10/05 12:54: 24. 542533

-- Query 21 - Var_0 Rev_01 -
Kept Orders Waiting Query

Suppl i ers Wo

Tag: @1 Stream -1 Sequence nunber: 9
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sel ect

s_nane,

count (*) as numiait
from

t pcd. supplier,
tpcd.lineiteml 1,

t pcd. orders,

t pcd. nati on

wher e

s_suppkey = | 1.1 _suppkey

and o_orderkey = |1.1_orderkey
and o_orderstatus = 'F

and |11.1 _receiptdate > I 1.1 _conmitdate
and exists (

sel ect

*

from

tpcd.lineiteml|2

wher e

12.1 _orderkey = 11.1_orderkey
and | 2.1 _suppkey <> | 1.1 _suppkey
)

and not exists (

sel ect

from

tpcd.lineiteml|3

wher e

13.1 _orderkey = 11.1_orderkey
and | 3.1 _suppkey <> | 1.1 _suppkey
and 13.1_receiptdate > 13.1 _conmm tdate
)

and s_nationkey = n_nationkey
and n_nane = ' SAUDI ARABI A
group by

s_name

order by

numiai t desc

s_nane

fetch first 100 rows only

S_NAME NUMMI T

Suppl i er #000002829 20
Suppl i er #000005808 18
Suppl i er #000000262 17
Suppl i er #000000496 17
Suppl i er #000002160 17
Suppl i er #000002301 17
Suppl i er #000002540 17
Suppl i er #000003063 17
Suppl i er #000005178 17
Suppl i er #000008331 17
Suppl i er #000002005 16
Suppl i er #000002095 16
Suppl i er #000005799 16
Suppl i er #000005842 16
Suppl i er #000006450 16
Suppl i er #000006939 16
Suppl i er #000009200 16
Suppl i er #000009727 16
Suppl i er #000000486 15
Suppl i er #000000565 15
Suppl i er #000001046 15
Suppl i er #000001047 15
Suppl i er #000001161 15
Suppl i er #000001336 15
Suppl i er #000001435 15
Suppl i er #000003075 15
Suppl i er #000003335 15
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Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl
Suppl

er #000005649
er #000006027
er #000006795
er #000006800
er #000006824
er #000007131
er #000007382
er #000008913
er #000009787
er #000000633
er #000001960
er #000002323
er #000002490
er #000002993
er #000003101
er #000004489
er #000005435
er #000005583
er #000005774
er #000007579
er #000008180
er #000008695
er #000009224
er #000000357
er #000000436
er #000000610
er #000000788
er #000000889
er #000001062
er #000001498
er #000002056
er #000002312
er #000002344
er #000002596
er #000002615
er #000002978
er #000003048
er #000003234
er #000003727
er #000003806
er #000004472
er #000005236
er #000005906
er #000006241
er #000006326
er #000006384
er #000006394
er #000006624
er #000006629
er #000006682
er #000006737
er #000006825
er #000007021
er #000007417
er #000007497
er #000007602
er #000008134
er #000008234
er #000009435
er #000009436
er #000009564
er #000009896
er #000000379
er #000000673
er #000000762
er #000000811
er #000000821
er #000001337
er #000001916
er #000001925
er #000002039
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Suppl i er #000002357 12
Suppl i er #000002483 12

Number of rows retrieved is:

Stop tinmestanp 02/ 10/ 05 12:55: 04. 965693
Query Time = 40. 4 secs

Query 22

Start timestanp 02/10/05 12:55: 23. 648548

-- Query 22 - Var_0 Rev_01 - dobal Sales

Opportunity Query
Tag: Q@2 Stream -1 Sequence nunber: 12
sel ect

cntrycode

count (*) as nuntust,

sun(c_acctbal ) as totacctbal

from

sel ect
substr(c_phone, 1
c_acct bal

from

t pcd. cust oner
wher e
substr(c_phone, 1, 2) in
('13, '31', '23, '29
and c_acctbal > (
sel ect
avg(c_acctbal)
from

t pcd. cust oner
wher e

c_acctbal > 0.00
and substr(c_phone
('3, '31', '23

)

and not exists (
sel ect

*

from

t pcd. orders
wher e
o_custkey =
)

) as custsale
group by
cntrycode
order by
cntrycode

2) as cntrycode

130, 18", '17')

1, 2) in

'29', '30', '18', '17")

c_cust key

CNTRYCODE ~ NUMCUST TOTACCTBAL

13 888
17 861
18 964

6737713. 990
6460573. 720
7236687. 400
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23 892 6701457. 950
29 948 7158866. 630
30 909 6808436. 130
31 922 6806670. 180
Nurmber of rows retrieved is: 7

Stop timestanp 02/10/05 12:55: 25. 666777
Query Time = 2.0 secs

First 10 Rows of the Database

SELECT * FROM TPCD. REG ON FETCH FI RST 10
RONS ONLY
R_REG ONKEY R_NAMVE
R_COMMENT
0 AFRI CA
speci al Tiresias about the furiously even

dol phins are fur

1 AVERI CA even
ironic theodolites according to the bold
platelets wa

2 ASIA
silent, bold requests sleep slyly across the
qui ckly sly dependencies. furiously silent
instructions al ongsi de

3 EURCPE
speci al, bol d deposits haggl e foxes
pl at el et

4 M DDLE EAST
furiously unusual packages use carefully
above the unusual, exp

5 record(s) selected

SELECT *
RONE ONLY

FROM TPCD. NATI ON FETCH FI RST 10

N_NATI ONKEY N_NANE
N_REG ONKEY N_COMMVENT

0 ALGERI A
0 final accounts wake quickly.

reques

speci al

5 ETH OPI A
O fluffily ruthless requests integrate
fluffily. pending ideas wake blithely acco
14 KENYA
0 ironic requests boost. quickly pending
pinto beans cajole slyly slyly even
deposits. ironic packages
15 MOROCCO
0 ideas according to the fluffily fina
pinto beans sleep furiously
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16 MOZANMBI QUE
O ironic courts wake fluffily even
deposi

bol d

1 ARGENTI NA
1 idly final instructions cajole stealthily.
regul ar instructions wake carefully blithely
express accounts. fluff
2 BRAZI L
1 al ways pendi ng pinto beans sleep si
3 CANADA
1 foxes anong the bold requests
17 PERU
1 final, final accounts sleep slyly across

the requests.

24 UNI TED STATES
1 blithely regular deposits serve furiously
blithely regular warthogs! slyly f

10 record(s) selected

SELECT * FROM TPCD. PART FETCH FI RST 10 ROWS
ONLY
P_PARTKEY  P_NAME
P_MFGR P_BRAND P_TYPE
P_SI ZE P_CONTAI NER P_RETAI LPRI CE
P_COMVENT

43 nmedi um khaki chocol ate rosy
bl ush Manuf act ur er #4
Brand#44  PROMO POL|I SHED STEEL
5 WRAP CASE +9. 43040000000000E+002

carefully iro
98 frosted gol denrod chartreuse
dark honeydew Manuf act ur er #5

Br and#54 STANDARD ANODI ZED BRASS
22 MED JAR +9. 98090000000000E+002
furiou

144 wheat brown orange al nond
aquanari ne Manuf act ur er #1
Br and#14
26 SM BOX
blithely bold r

232 ivory purple spring tan cornsilk
Manuf act ur er #5 Br and#53 LARGE
BURNI SHED NI CKEL 50 SM PKG
+1. 13223000000000E+003 qui ck deposits enga

242 magenta deep | awn |inen navy
Manuf act ur er #3 Br and#35 SMALL
POLI SHED STEEL 42 LG BAG
+1. 14224000000000E+003 final pearls wake b

474 gainsboro chiffon dodger orchid

SMALL ANCDI ZED TI N
+1. 04414000000000E+003

royal Manuf act ur er #1
Br and#14 ECONOMY PLATED STEEL
45 LG PACK +1. 37447000000000E+003
fluffi

612 midni ght deep mi sty nmgenta
honeydew Manuf act ur er #4
Br and#42 PROVD PLATED STEEL
19 LG BOX +1. 51261000000000E+003
ironic, expr

643 bei ge navy di mgreen forest
Manuf act ur er #3 Br and#32 MEDI UM
POLI SHED STEEL 8 MED DRUM

+1. 54364000000000E+003 furiously regul ar
requ
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647 bisque violet dimlawn drab

Manuf act ur er #3 Br and#35 LARGE
BURNI SHED STEEL 38 MED PKG
+1. 54764000000000E+003 qui ckly spec

659 ivory green pink orange
chartreuse
Manuf act ur er #3 Br and#34 MEDI UM
BRUSHED BRASS 20 LG JAR

+1. 55965000000000E+003 even

10 record(s) selected

SELECT * FROM TPCD. SUPPLI ER FETCH FI RST 10
ROWS ONLY

S_SUPPKEY S _NAME

S_ADDRESS

S_NATI ONKEY S_PHONE S_ACCTBAL
S_COMMVENT

43 Suppl i er #000000043
Z5mLuAoTUEEKY5v22VnnA4D87A06j F2LvMYnl X8h
12 22-421-568-4862  +7.77341000000000E+003
slyly final accounts wake blithely slyly
regul ar requests. s

98 Suppl i er #000000098
ogHN8dpXB5Q
21 31-914-775-1978  +5.87307000000000E+003
slyly regul ar requests nold slyly regular
depo

144 Suppl i er #000000144
f 8t ddEKps816HHqNws Kdn3
20 30-726-423-7363  +9. 80629000000000E+003
even, fluffy somas cajole ironically. even
instructions are after the bold deposits
silent ac

232 Suppl i er #000000232
90VYJj ot H f wyi eaTf uBJ8kohU5Cc83bESout , p
7 17-478-427-3811  +3. 00800000000000E+002
carefully express asynptotes use anong the

accounts: final foxes c
242 Suppl i er#000000242
cpZM | 77TRg

11 21-489-286-5908 +3. 73664000000000E+003
qui ckly express deposits sleep furiously
regul ar accounts. quickly even accounts
above the sly
474 Suppl i er #000000474
USHBMIX8i FodU
0 10-327-319-7717  +5.22621000000000E+003
pendi ng, express courts along the carefully
express accounts use quickly final instr
612 Suppl i er#000000612
gt 9T2nnuWBi y5zcr Wi SdZt , sAEYnD6
23 33-377-769-8060 -1.18860000000000E+002
bol d, bol d pinto beans use quickly. blithely
even accounts are. slyly pending requ
643 Suppl i er #000000643
B Lxz2es| AWDGoxEwlr AU
18 28-782-409-7844  +1.21859000000000E+003
furiously brave packages cajole slyly p
647 Suppl i er #000000647
x5U7MBZmif &9
23 33-258-202-4782

mJINdaN

+9. 82821000000000E+003
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regul ar hockey pl ayers sleep busily al ong
the pe

659 Suppl i er#000000659
j j VP5XCt V9j bvUnkoeFUTr gB, ke
20 30-917-437-7814  +6.31860000000000E+002
furiously express instructions among the re

10 record(s) selected

SELECT *
RONS ONLY

FROM TPCD. PARTSUPP FETCH FI RST 10

PS_PARTKEY PS_SUPPKEY PS_AVAI LQTY
PS_SUPPLYCOST PS_COWVENT

43 44 3211
+8. 05780000000000E+002 final, express
dependenci es sl eep according to the express

requests. bold, regular accounts detect
outside the slyly
43 2500044 6770

+4.93190000000000E+002 furiously specia
pinto beans cajole. ironic decoys across the

43 5000044 9506
+4. 93650000000000E+002 carefully fluffy
accounts across the blithely final accounts
hang slyly according to the furiously
speci al platelets. si

43 7500044 3232
+3. 07120000000000E+002 bol d packages wake
blithely above the furiously bold

98 99 9486
+9. 08210000000000E+002 deposits haggl e
busily express deposits. furiously blithe
platelets

98 2500099 8550
+6. 57160000000000E+002 express, final
deposits haggl e al ong the regul ar foxes
carefully regul ar excuses wake agai nst the
carefully even pinto beans. furiously
express pinto beans

98 5000099 3443
+1. 39000000000000E+002 express, express
pi nto beans wake blithely. silent, pending
requests around the special packages cajole
after the quietly regular accounts. somas
sl eep

98 7500099 3759
+8. 11550000000000E+002 blithely silent
instructions prom se furiously across the
blithely regul ar dependencies. unusua
packages print across the ironic pinto
beans. orbits sleep blithely against t

144 145 6295
+4.57370000000000E+002 careful ly fluffy
deposits wake slyly at the furiously fina
packages. regular instructions nag sonetimes
even dol phins. bol d packages across the
requests use unusual requests. qu

144 2500145 494
+8. 49960000000000E+002 qui ckly silent
accounts will detect quickly across the
doggedl y express deposits. quick p

10 record(s) selected
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SELECT * FROM TPCD. CUSTOVER FETCH FI RST 10
ROAS ONLY

C CUSTKEY C NAME

C_ADDRESS

C_NATI ONKEY C_PHONE
C_MKTSEGVENT C_COWMVENT

C_ACCTBAL

43 Cust omer #0000000043
ouShj Hk8l h5f KX3zGs03ZSI j 9Aa3PoaFd
19 29-316-665-2897  +9. 90428000000000E+003
MACHI NERY idly regular sentinents affix
slyly pending foxes around the deposits
haggl e according to th

98 Cust onmer #0000000098
7yi he XNSpuEAwbswDW
12 22-885-845-6889 -5.51370000000000E+002
BUI LDI NG blithely final foxes along the
unusual real ns detect accounts. idle
theodolites use pinto beans. ev

144 Cust oner #0000000144
VxYZ3ebhgbl t net aG NC8qCccj YUO5 fePLOno8y
1 11-717-379-4478  +6.41731000000000E+003
MACHI NERY fluffily regular requests at
the blithely even theodolites haggl e around
the requests. special frets x-

232 Cust oner #0000000232
0A90, 3YOXu2r zKONdd, cxpqCFXUv5kuxBYKp
22 32-283-563-2674  +5.54710000000000E+002
HOUSEHOLD ideas eat furiously carefully
speci al instructions

242 Cust oner #0000000242
apgzK3HWAj KHFt eJ16 Tg30ERVI esqBbx
3 13-324-350-3564  +1.97541000000000E+003
MACHI NERY carefully express ideas nag
final requests. slyly daring accounts cajole
slyly blithely pend

474 Cust omer #0000000474
mvEKw, 62TOV8Yb2y TG hu990UX
21 31-247-536-6143  +9. 16547000000000E+003
MACHI NERY packages after the carefully
i roni c packages haggle blithely against the
carefully even foxes. regular deposits ab

612 Custoner #0000000612
oNFgor Ghgq3a3woEp5g8x VDX
14 24-818-339-9984  +7.66916000000000E+003
HOUSEHOLD final, final ideas nold after
the quickly special dependencies. escapades
sleep slyly. e

643 Cust onmer #0000000643
2avhfyF PQ
0 10-978-597-2747  +5.18470000000000E+003
FURNI TURE qui ckly even instructions sleep
slyly around the furiously specia
instructions. quickly silent deposits
integrate c

647 Cust omer #0000000647
2Bx7, 7i 87h5cagC, ZBz49l yi zi LqQoD
1 11-873-931-2886  -1.32970000000000E+002
BUI LDI NG ironic accounts are furiously!
regul ar instruc

659 Cust onmer #0000000659
ThROmM CedPuwWEZyz 3MV HPwB
0 10-834-287-1466  +5.29768000000000E+003

9T
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HOUSEHOLD final requests integrate
carefully above the carefully ironic foxes
furiously bold re

10 record(s) selected

SELECT * FROM TPCD. ORDERS FETCH FI RST 10
ROAS ONLY
O_ORDERKEY O_CUSTKEY

O_ORDERSTATUS O TOTALPRI CE
O_ORDERDATE O ORDERPRI ORI TY O _CLERK
O_SHI PPRI ORI TY O_COMVENT

560930 25046506 F
+2.62145760000000E+005 01/01/1992 3- MEDI UM
Cl er k#000017603 0 pinto beans
use carefully quickly ironic foxes
carefully ironic

682656 83852087 F
+1. 84822640000000E+005 01/01/1992 5-LOW
Cl er k#000795342 0 silent ideas
doubt al ong the carefu

1249954 37416013 F

+1. 71866550000000E+005 01/01/1992 2-H GH
Cl er k#000383087 0 furiously
express pinto beans sleep closely! slyly
5062656 43117543 F
+2.24781240000000E+005 01/01/1992 2-H GH
Cl er k#000022675 0 carefully
qui ck foxes sleep slyly. furiou
5559427 52958279 F
+8. 96318300000000E+004 01/01/1992 4-NOT
SPECI FI ED Cl er k#000697256 0
blithely bold instructions
7840449 143987464 F
+1. 60650330000000E+005 01/01/1992 3- MEDI UM
Cl er k#000981426 0 carefully
final escapades al ongside of the ironic
gifts haggle furiously dari
8851235 76620619 F
+1. 85744990000000E+005 01/01/1992 3- MEDI UM

Cl er k#000565539 0 quickly
regul ar deposits are
9209959 79681576 F

+1. 81872610000000E+005 01/01/1992 2-H GH
Cl er k#000526170 0 carefully
bol d war horses haggle carefully sly
9965413 39144652 F
+2.71898600000000E+004 01/01/1992 3- MEDI UM
Cl er k#000705974 0 special somas
sleep blithely about the carefully silent
10011840 149582956 F
+5. 46148000000000E+003 01/01/1992 5-LOW
d er k#000202963 0 blithely
pendi ng foxes wake quickly? slyly even
realms affix furi

10 record(s) selected

SELECT * FROM TPCD. LI NEI TEM FETCH FI RST 10
ROAS ONLY
L_ ORDERKEY L_PARTKEY  L_SUPPKEY

L_LI NENUMBER L_QUANTI TY
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L_EXTENDEDPRI CE L_DI SCOUNT
L_TAX L_RETURNFLAG
L_LI NESTATUS L_SH PDATE L_COVM TDATE
L_RECEI PTDATE L_SHI PI NSTRUCT

L_SHI PMODE L_COMVENT

46797348 7669137
2 +7. 00000000000000E+000
+7. 74025000000000E+003  +1. 00000000000000E-

169138

002  +8. 00000000000000E- 002 A F

01/ 02/ 1992 03/23/ 1992 01/ 24/ 1992 NONE

REG Al R pendi ng theodol ites boost. even
49867331 1646631 4146632

6 +4. 20000000000000E+001
+6. 62571000000000E+004 +5. 00000000000000E-

002  +4.00000000000000E- 002 R F
01/02/1992 02/11/1992  01/25/1992 NONE
TRUCK slyly regu

53469543 60109077 2609084

1 +3. 10000000000000E+001
+3. 35751700000000E+004  +1. 00000000000000E-

001  +4.00000000000000E-002 A F

01/ 02/ 1992 03/ 28/ 1992 01/ 24/ 1992 NONE

SHI P bol d, final dol phins against the
126754048 75155923 2655945

4 +1. 00000000000000E+001
+1.97517000000000E+004

+0. 00000000000000E+000  +3. 00000000000000E-

002 R F 01/ 02/ 1992
02/25/1992  01/28/1992 TAKE BACK RETURN
SHI P slyly dari

169237793 125389539 7889552

3 +3. 00000000000000E+000
+4. 86681000000000E+003  +8. 00000000000000E-

002 +6. 00000000000000E- 002 R F
01/ 02/ 1992 02/ 17/ 1992 01/19/ 1992 TAKE
BACK RETURN REG Al R blithely
even asynptotes believe fu

174545953 140418453 418454

4 +2.20000000000000E+001
+3. 00174600000000E+004 +2. 00000000000000E-

002  +8. 00000000000000E-002 A F
01/ 02/ 1992 03/ 02/ 1992 01/ 18/ 1992 TAKE
BACK RETURN REG Al R speci al
regul ar ideas ha

192128197 83869221 6369230

3 +1. 10000000000000E+001
+1. 30463300000000E+004 +5. 00000000000000E-

002 +8. 00000000000000E- 002 R F
01/02/1992 02/09/1992 01/ 26/ 1992 TAKE
BACK RETURN TRUCK regul ar
ironic h

195195204 51972177 4472183

5 +1. 10000000000000E+001

+1. 37123800000000E+004 +4. 00000000000000E-
002 +1. 00000000000000E- 002 R F
01/ 02/ 1992 03/ 02/ 1992 01/ 22/ 1992

DELI VER | N PERSON SHI P slyly
ironic deposits grow quic
250473639 182079701 2079702

6 +4. 30000000000000E+001
+7.18788000000000E+004 +8. 00000000000000E-
002 +0. 00000000000000E+000 R F
01/02/1992 03/27/ 1992 01/10/ 1992 NONE
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FOB
acr

3
+2.
002
01/

BACK RETURN

req

1

furiously special
oss the b

309613188 4015449

+1. 60000000000000E+001
18278400000000E+004  +6. 00000000000000E-
+6. 00000000000000E- 002 A F

02/ 1992 02/09/1992  01/09/1992 TAKE
MAI L final
uests sleep carefully acros

pi nto beans

4015450

0 record(s) sel ected.

Query Substitution parameters

Power stream Seed = 209021213
-- TPC TPC-H Paraneter Substitution (Version
1.3.0)
-- using 209021213 as a seed to the RNG
QL DELTA 62
@ SIZE 50
TYPE BRASS
REG ON AMERI CA
@ SEGMVENT MACHI NERY
DATE 1995- 03- 07
Q4 DATE 1994-02-01
@& REG ON EURCPE
DATE 1996- 01- 01
Q@ DATE 1996- 01- 01
DI SCOUNT 0. 06
QUANTI TY 25
Q7 NATI ON1 KENYA
NATI ON2 CHI NA
@B NATION CHI NA
REG ON ASI A
TYPE PROVD BURNI SHED STEEL
Q@ COOR spring
QLO DATE 1993-12-01
QL1 NATI ON CANADA
FRACTI ON 0. 0000001000
QL2 SH PMODEL MAI L
SHI PMODE2 TRUCK
DATE 1997-01-01
QL3 WORD1 pendi ng
WORD2 deposits
QL4 DATE 1997-02-01
QL5 DATE 1997-08-01
QL6 BRAND Br and#22
TYPE MEDI UM PLATED
S| ZE1 37
Sl ZE2 40
S| ZE3 46
S| ZE4 16
S| ZE5 17
S| ZE6 21
S| ZE7 13
S| ZE8 29
QL7 BRAND Br and#23
CONTAI NER MED CAN
QL8 QUANTI TY 313
QL9 BRAND1 Br and#34
BRAND2 Br and#22
BRAND3 Br and#45
QUANTI TY1 3
QUANTI TY2 10
QUANTI TY3 27
@0 COLOUR royal
DATE 1994-01-01
NATI ON GERMANY
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Q@1 NATI ON | NDONESI A
@2 11 14

12 28

13 15

14 16

15 13

6 21

17 17

Seed = 209021214
Substitution (Version

Throughput Stream = 1
TPC TPC-H Par anet er

1.3.0)
-- using 209021214 as a seed to the RNG
QL DELTA 70
@ SIZE 38
TYPE NI CKEL
REG ON EURCPE
@ SEGMVENT BUI LDI NG
DATE 1995-03- 24
Q4 DATE 1996- 09- 01
@ REGON M DDLE EAST
DATE 1996- 01- 01
Q@ DATE 1996- 01- 01
DI SCOUNT 0.04
QUANTI TY 24
Q7  NATI ON1 FRANCE
NATI ON2 | RAN
@B NATION | RAN
REG ON M DDLE EAST
TYPE ECONOMY BRUSHED COPPER
Q@ COCR seashel |
QL0 DATE 1994- 09- 01
QL1 NATION MOZAMBI QUE
FRACTI ON 0. 0000001000
Ql2 SH PMODE1 TRUCK
SHI PMODE2 SHI P
DATE 1995-01-01
QL3 WORD1 unusual
WORD2 deposits
QL4 DATE 1997- 05- 01
QL5 DATE 1995- 05- 01
QL6 BRAND Br and#12
TYPE ECONOWY POLI SHED
S| ZE1 44
Sl ZE2 3
S| ZE3 13
S| ZE4 46
S| ZE5 34
S| ZE6 43
S| ZE7 6
S| ZE8 36
QL7 BRAND Br and#24
CONTAI NER JUMBO BOX
QL8 QUANTI TY 315
QL9 BRAND1 Br and#42
BRAND2 Br and#15
BRAND3 Br and#44
QUANTI TY1 8
QUANTI TY2 11
QUANTI TY3 23
Q@0 COLOUR cream
DATE 1993-01-01
NATI ON RUSSI A
@1 NATION ARGENTI NA
@2 11 32
12 25
13 22
14 29
15 27
16 31
17 30
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Seed = 209021215
Substitution (Version

Thr oughput Stream = 2
-- TPC TPC-H Par anet er

1.3.0)
-- using 209021215 as a seed to the RNG
QL DELTA 78
Q@ SIZE 26
TYPE TIN
REG ON AMERI CA
@B SEGVENT MACHI NERY
DATE 1995-03- 09
4 DATE 1994- 06- 01
@& REG ON AFRI CA
DATE 1997-01- 01
Q@ DATE 1997-01- 01
DI SCOUNT 0.09
QUANTI TY 24
Q7 NATI ON1 UNI TED KI NGDOM
NATI ON2 BRAZI L
@B NATION BRAZI L
REG ON AMERI CA
TYPE ECONOMY PLATED COPPER
@ COLCOR rose
QL0 DATE 1993- 06- 01
QL1 NATI ON EGYPT
FRACTI ON 0. 0000001000
QL2 SH PMODE1 AR
SHI PMODE2 TRUCK
DATE 1997-01- 01
QL3 WORD1 unusual
WORD2 deposits
QL4 DATE 1997-08- 01
QL5 DATE 1997-11-01
QL6 BRAND Br and#42
TYPE SMALL ANODI ZED
Sl ZE1 24
S| ZE2 46
S| ZE3 39
S| ZE4 45
S| ZE5 40
S| ZE6 18
S| ZE7 16
S| ZE8 11
QL7 BRAND Br and#21
CONTAI NER JUMBO JAR
QL8 QUANTI TY 312
QL9 BRANDL Br and#44
BRAND2 Br and#43
BRAND3 Br and#43

QUANTI TY1 4
QUANTI TY2 12
QUANTI TY3 20

@0 COLOUR olive

DATE 1996- 01- 01

NATI ON JAPAN
@1 NATI ON ROVANI A
@2 11 20

12 25

13 32

14 17

15 15

16 13

17 14

Seed = 209021216
Substitution (Version

Throughput Stream = 3
-- TPC TPC-H Par anet er

1.3.0)
-- using 209021216 as a seed to the RNG
QL DELTA 86
@ SIZE 14
TYPE STEEL
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REG ON M DDLE EAST
@B SEGVENT BUI LDI NG
DATE 1995- 03- 26
4 DATE 1996- 12-01
G REG ON AVERI CA
DATE 1997-01-01
Q@ DATE 1997-01-01
DI SCOUNT 0. 06
QUANTI TY 25
Q7 NATI ON1 MOROCCO
NATI ON2 ROVANI A
@B NATI ON ROVANI A
REG ON EURCPE
TYPE ECONOWY ANODI ZED COPPER
Q@ COOR pi nk
QL0 DATE 1994-03-01
QL1 NATI ON PERU
FRACTI ON 0. 0000001000
QL2 SH PMODEL REG Al R
SHI PMODE2 MAI L
DATE 1997-01-01
QL3 WORD1 unusual
WORD2 deposits
QL4 DATE 1997-11-01
QL5 DATE 1995- 08-01
QL6 BRAND Br and#22
TYPE LARGE BURNI SHED
SI ZE1 50
SI ZE2 3
SI ZE3 16
SI ZE4 17
SI ZE5 13
SI ZE6 20
SI ZE7 42
SI ZE8 15
QL7 BRAND Br and#23
CONTAI NER JUMBO CAN
QL8 QUANTI TY 314
QL9 BRANDL Br and#41
BRAND2 Br and#31
BRAND3 Br and#32

QUANTI TY1 9
QUANTI TY2 13
QUANTI TY3 27

Q@0 COLOUR bei ge

DATE 1995-01-01

NATI ON BRAZ| L
@1 NATI ON I RAQ
@2 11 12

12 11

13 10

14 30

15 17

16 14

17 22

Seed = 209021217
Substitution (Version

Thr oughput Stream = 4
-- TPC TPC-H Par anet er

1.3.0)
-- using 209021217 as a seed to the RNG
QL DELTA 94
@ SIZE 1
TYPE BRASS
REG ON AMERI CA
@ SEGMVENT HOUSEHOLD
DATE 1995-03-11
4 DATE 1994- 09-01
& REG ON ASI A
DATE 1997-01-01
Q6 DATE 1997-01-01
DI SCOUNT 0. 04
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QUANTI TY 24 QL1 NATI ON CHI NA

Q7 NATI ON1 GERMANY FRACTI ON 0. 0000001000
NATI ON2 I RAQ Ql2 SH PMODE1 FOB
@ NATION I RAQ SHI PMODE2 MAI L
REG ON M DDLE EAST DATE 1993-01-01
TYPE LARGE POLI SHED COPPER QL3 WORD1 unusual
@ COLCR or ange WORD2 packages
QL0 DATE 1995-01-01 QL4 DATE 1993- 06- 01
QL1 NATION ETH OPI A QL5 DATE 1995-11-01
FRACTI ON 0. 0000001000 QL6 BRAND Br and#42
Ql2 SH PMODE1 SHI P TYPE SMALL BRUSHED
SHI PMODE2 MAI L S| ZE1 18
DATE 1993-01-01 Sl ZE2 44
QL3 WORD1 unusual SI ZE3 26
WORD2 packages S| ZE4 7
QL4 DATE 1993-03-01 Sl ZE5 2
QL5 DATE 1993- 05-01 S| ZE6 28
QL6 BRAND Br and#12 S| ZE7 1
TYPE PROMO POLI SHED S| ZE8 24
S| ZE1 42 QL7 BRAND Br and#22
Sl ZE2 24 CONTAI NER WRAP JAR
S| ZE3 7 QL8 QUANTI TY 313
S| ZE4 34 QL9 BRANDL Br and#55
S| ZE5 2 BRAND2 Br and#52
S| ZE6 49 BRAND3 Brand#21
S| ZE7 31 QUANTI TY1 9
S| ZE8 23 QUANTI TY2 15
QL7 BRAND Br and#25 QUANTI TY3 30
CONTAI NER WRAP BOX @0 COLOUR snoke
QL8 QUANTI TY 315 DATE 1997-01-01
QL9 BRAND1 Br and#53 NATI ON FRANCE
BRAND2 Br and#14 @1 NATION SAUDI ARABI A
BRAND3 Br and#32 @2 11 24
QUANTI TY1 4 12 13
QUANTI TY2 14 13 15
QUANTI TY3 23 14 32
@0 COLOUR | awn 15 30
DATE 1993-01-01 16 31
NATI ON MOZAMBI QUE 17 10
@1 NATION CANADA
@2 11 26 Throughput Stream = 6 Seed = 209021219
12 21 -- TPC TPC-H Paraneter Substitution (Version
13 15 1.3.0)
14 20 -- using 209021219 as a seed to the RNG
15 13 QL DELTA 110
16 17 @ SIZE 27
17 31 TYPE TIN
REG ON ASI A
Throughput Stream =5 Seed = 209021218 @ SEGVENT HOUSEHOLD
-- TPC TPC-H Parameter Substitution (Version DATE 1995-03-13
1.3.0) Q4 DATE 1995-01-01
-- using 209021218 as a seed to the RNG & REG ON AFRI CA
QL DELTA 102 DATE 1993-01-01
@ SIZE 39 Q@ DATE 1993-01-01
TYPE NI CKEL DI SCOUNT 0. 07
REG ON M DDLE EAST QUANTI TY 25
@B SEGVENT BUI LDI NG Q7 NATI ON1 MOZAMBI QUE
DATE 1995- 03- 28 NATI ON2 SAUDI ARABI A
Q4 DATE 1997- 04-01 @B NATION SAUDI ARABI A
@& REG ON M DDLE EAST REG ON M DDLE EAST
DATE 1997-01- 01 TYPE LARGE ANCDI ZED TI N
Q@ DATE 1997-01- 01 Q@ COR I'i nen
DI SCOUNT 0. 09 QLO DATE 1994-07-01
QUANTI TY 24 QL1 NATION FRANCE
Q7 NATI ON1 UNI TED STATES FRACTI ON 0. 0000001000
NATI ON2 CANADA QL2 SH PMODEL MAI L
@B NATION CANADA SHI PMODE2 REG Al R
REG ON AMERI CA DATE 1993-01-01
TYPE LARGE BURNI SHED COPPER QL3 WORD1 unusual
COLOR m nt WORD2 packages
QLO DATE 1993-10-01 QL4 DATE 1993- 09-01
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QL5 DATE 1993-08-01 S| ZE6 44

QL6 BRAND Br and#22 SI ZE7 13
TYPE ECONOW BURNI SHED SI ZE8 6
Sl ZE1 37 QL7 BRAND Br and#21
SI ZE2 15 CONTAI NER SM BOX
SI ZE3 26 QL8 QUANTI TY 312
S| ZE4 5 QL9 BRANDL Br and#14
S| ZE5 17 BRAND2 Br and#23
S| ZE6 47 BRAND3 Br and#24
SI ZE7 9 QUANTI TY1 10
SI ZE8 29 QUANTI TY2 17
QL7 BRAND Br and#24 QUANTI TY3 23
CONTAI NER WRAP CAN @0 COLOUR pl um
QL8 QUANTI TY 314 DATE 1994- 01-01
QL9 BRANDL Br and#52 NATI ON | RAQ
BRAND2 Br and#35 @1 NATI ON ETH OPI A
BRAND3 Br and#25 @2 11 21
QUANTI TY1 5 12 16
QUANTI TY2 16 13 11
QUANTI TY3 26 14 19
Q@0 COLOUR floral 15 26
DATE 1995-01-01 16 17
NATI ON VI ETNAM 17 28
@1 NATI ON JAPAN
@2 11 28
12 23
13 33
. ” Appendix D: Driver Source Code
16 25
17 26
ploadufl
Throughput Stream = 7 Seed = 209021220
-- TPC TPC-H Paraneter Substitution (Version
1.3.0) .
- using 209021220 as a seed to the RNG E!F/ bi ”/_gih
QL DELTA 118 pal = : :
QX SIzZE 15 ~/tpcd/ tool s/l oad_line_uf $RFpai r &
TYPE COPPER /tpcd/ tool s/l oad_orders_uf $RFpair
REG ON M DDLE EAST
@  SEGMVENT AUTOVOBI LE ploaduf2
DATE 1995- 03- 30
A DATE 1997-08-01
& REG ON ANMERI CA #1/ bi n/ ksh
DATE 1993- 01- 01 RFpai r =$1;
Q6 DATE 1993-01-01 db2 connect to tpcd
DI SCOUNT 0.04 db2 "l oad from del ete. $RFpair of del
QUANTI TY 24 nodi fied by col del | fastparse nessages
Q7 NATI ON1 I NDI A /dev/null replace into TPCDTEMP. ORDERS_DEL
NATI ON2 JAPAN nonr ecover abl e partitioned db config node
@B NATION JAPAN load_only part _file_ location /flatl/ufdata;"
REG ON ASI A db2 commit;
TYPE MEDI UM POLI SHED TI N db2 connect reset
Q@ COR I ace db2 terminate
QL0 DATE 1993- 04- 01
QL1 NATI ON ROVANI A R
FRACTION 0. 0000001000 load_line_uf

Ql2 SH PMODE1 RAI L
SHI PMODE2 FOB

DATE 1993-01-01 #!/bi n/ ksh
QL3 WORDL unusual RFpai r=$1;
WORD2 packages db2 connect to tpcd
QL4 DATE 1993-12-01 db2 "load fromlineitemtbl.u$RFpair of del
QL5 DATE 1996- 03- 01 nmodi fied by col del| fastparse nessages
QL6 BRAND Br and#12 /dev/null replace into TPCDTEMP. LI NEI TEM new
TYPE STANDARD PLATED nonrecoverabl e partitioned db config node
SI ZE1 2 load_only part_file_location /flatl/ufdata;"
S| ZE2 42 db2 commit;
S| ZE3 11 db2 connect reset
S| ZE4 23 db2 term nate
SI ZE5 10
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load_orders_uf

#!'/ bi n/ ksh

RFpai r =$1;

db2 connect to tpcd

db2 "l oad fromorders.thl.u$RFpair of del
nmodi fied by col del| fastparse nessages
/dev/null replace into TPCDTEMP. ORDERS_hew
nonr ecoverabl e partitioned db config node
load_only part_file_location /flat1l/ufdata,

db2 comit;
db2 connect reset
db2 term nate

runpower

: # -*-Perl-*-
eval 'exec perl5 -S $0 ${1+"$@}’
kl udge to convert this

if O;
"portabl e"

# Horrible

# into a
perl script
# usage runpower [ UF]
# where UF is the optional
says to run the power test
# with the update functions.
the update functions are not
# run

par anet er that

By default,

push(@NC, split(':', SENV{' PATH }));

# Get TPC-D specific environnent variables
require 'getvars';

# Use the macros in here so that they can
handl e the platformdifferences.

# macro. pl should be sourced fromcnvc,
ot her people wote and maintain it.
require "macro.pl";

require "tpcdmacro.pl";

# Make out put unbuffered.
sel ect ( STDOUT) ;
$| =1
if (@GARGV > 0)
$r unUF=$ARGV[ 0] ;
}

el se

$runUF="no";

}
if (1ength($ENV{"TPCD AUDIT_DIR'}) <= 0)

die "TPCD _AUDI T_DI R envi ronment vari abl e
not set\n";

}
if (length(SENV{"TPCD_RUN DIR'}) <= 0)
{

die "TPCD_RUN DI R environnment variabl e not
set\n";

}
i f (length(SENV{"TPCD_DBNAME"}) <= 0)
{
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di e "TPCD_DBNAME envi ronment vari abl e not
set\n";

}
if (Iength($ENV{" TPCD_RUNNUMBER'}) <= 0)

di e "TPCD_RUNNUMBER envi ronment vari abl e
not set\n";

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

die "TPCD_SF environment variabl e not
set\n";

}
i f (1ength($ENV{" TPCD_PLATFORM'}) <= 0)

di e "TPCD_PLATFORM envi ronment vari abl e
not set\n";

}
it (Iength($ENV{" TPCD_PATH DELIM'}) <= 0)

di e "TPCD_PATH_DELI M envi ronnent vari abl e
not set\n";

if (length($ENV{"TPCD PRODUCT"}) <= 0)

di e "TPCD_PRODUCT envi ronment vari abl e not
set\n";

}
if (Iength($ENV{"TPCD AUDI T"}) <= 0)

die "Must set TPCD AUDIT env't var.
Real audit timng sequence run if yes\n";
}
if (1ength($EN"TPCD PHYS NODE"}) <= 0)
{

di e "TPCD_PHYS_NCDE env't var
set\n";

not

}
if (length($ENV{"TPCD LOG DIR'}) <= 0)
{

$ENV{"TPCD_LOG DIR'} = "NULL";

}
if (Iength($ENV{"TPCD MODE'}) <= 0)

{
di e "TPCD_MODE envi ronnent vari abl e not
set - uni/smp/mMn \n";

i f (1ength($ENV{" TPCD_ROOTPRI \V'}) <= 0)

di e "TPCD_ROOTPRI V environment variable
not set - yes/no \n";

}

#set up local variables

$runNum=$ENV{ " TPCD_RUNNUMBER" } ;

$runDi r =$ENV{" TPCD_RUN DI R"};

$audi t Di r =3ENV{" TPCD_AUDI T_DI R"};
$dbname=$ENV{" TPCD_DBNAME" } ;

$sf =$ENV{ " TPCD_SF"};

$pl at f or m=SENV{ " TPCD_PLATFORM'} ;

$del i nFSENV{ " TPCD_PATH_DELI M'};

$gat her st at sS=$ENV{ " TPCD_GATHER_STATS"};
$product =$ENV{ " TPCD_PRODUCT" } ;

$Real Audi t =$ENV{ " TPCD_AUDI T"};

$inli st max=$ENV{ " TPCD_I| NLI STMAX"};
$pn=$ENV{ " TPCD_PHYS_NCDE"};

$l ogDi r =3ENV{" TPCD_LOG DI R"};

$r oot Pri v=$ENV{ " TPCD_ROOTPRI V"} ;
$rmode=$ENV{ " TPCD_MODE" } ;
if (( $node eq "uni" ) ||
))

( $node eq "snp"
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$al | _I n="once";
$al | _pn="once";
$once="once";

}

el se

$all _In="all _In";
$all _pn="al |l _pn";
$once="once";

}

if ($inlistmax eq "defaul t")

$inlistmax = 400;
}

# the auditruns directory is where we have
al ready generate the sgql files for the
# updates and the power tests

# append isolation |evel information about
tpcdbatch to the mso file

# the mso file is created here but appended
to for power and throughput

#i nfornation

$mi sof i | e="$runDi r ${ del i n} mi so$r unNunt';
if (-e $nisofile)

& (" $mi sofile");
}
#if we are in real audit node then we nust
start the db manager now since
# there nust be no activity on the database
between the time the build script
# has finished and the tine the power test
is started
if ( $Real Audit eq "yes" )
{

system("db2start");

system("db2 activate database $dbname");
}

if ( $Real Audit ne "yes" )

system("db2 activate database $dbnane");

#Report current log info to the run#
directory in a file called startLog.Info

system("perl getLoglnfo.pl startlLog");
open(M SO, ">$misofile") || die "Can't open
$misofile: $'\n";

$curTs = “perl gettinmestamp "long"";

print M SO "Timestanp and isolation |evel of
tpcdbat ch before power run at $cur Ts\ n";
cl ose(M SO ;
if ( $product eq "pe" )
{

systen("db2 \"connect to $dbnanme\"; db2
\"sel ect
name, creator, valid,unique_id,isolation from
sysi bm syspl an where nane |ike ' TPCD%\";
db2 connect reset; db2 termnate >>
$runDi r ${del i n} mi so$runNum ") ;
}
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el se

&veri fyTPCDbat ch(" $mi sofile", " $dbnanme") ;
}

if ($platformeq "aix")
{

# Create the sysunused file. This reports
what disks are attached, and which

# ones are being used. Its use spans both
the runpower and runthrought put tests

systenm("echo \"The foll owi ng disks are
assigned to the indicated volume groups\" >
$runDi r/ sysunused$runNunt') && di e "cannot
create $runDir/sysunused$runNuni';

system( "l spv >>
$runDi r/ sysunused$r unNunt') ;
systenm("echo \"The follow ng vol ume groups
are currently online\" >>
$runDi r/ sysunused$r unNunt') ;
$curTs = “perl gettinestanp "long"";
system("echo \"$curTs\" >>
$runDi r/ sysunused$r unNumt') ;
system("lsvg -0 >>
$runDi r/ sysunused$r unNunt') ;
# show t he di sks that are used/unused
#systen("getdi sks \"Before the start of
the Power Test\"");

}

el se

# for all other platforns
systen("echo Assunme that all
the system are used >>
$runDi r ${ del i n} sysunused$r unNunt') ;

}

&get Config("p");
if ( $rootPriv eq "yes" )

{

# get the o/s tuning
paraneters...currently AIX only and only if
your

# user has root privileges to run this

&get OSTune("p")

portions of

if ($gatherstats eq "on")

# gather vmio and net stats
if ($platformeq "aix" || $platformeq

"sun" || $platformeq "ptx" ||
$platformeq "hp" || $platformeq
"1inux")
# gather vnstats and iostats (and net
stats if in npp node)
systenm("perl getstats p &");
el se
{

print "Stats gather not set up for
current platform $platformn”;

}
}
# print to screen what type of run is

running and set variables to run
# the query and update streams in parallel
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if ($runUF ne "UF")

{
$senctontrol = "off";
print "Beginning power stream...no
updat e functions\n";
$streankx = "";
$streanExNT = "";
}
el se
{

$sencontrol = "on";

print "Beginning power stream...wth
updat e functions\n";

if ( $platformeq "nt" )

{

$streanExNT = "start /b";

$streanEx = "";
}
el se
$streanExNT = "";
$streankEx = "&";
}
}
# bbe This new line (below) runs queries for
power test
print "Starting tpcdbatch...\n";

$ret =syst en( " $st r eamEXNT
$audi t Di r ${del i n} audi t runs${del i n} t pcdbat ch
-d $dbnane -f $runDir${delin}qtextpow. sql -r
on -b on -s $sf -u pl -m$inlistmax -n 0 -p
$sentontrol $streanEx");

if ( $runUF eq "UF" )

$ret2 =
systenm("$audi t Di r ${del i nf audi t runs${delinttp
cdbatch -d $dbnane -f
$runDi r${del i ntqtextquf.sqgl -r
$sf -u p2 -mS$inlistmax -n 0");
}

el se

on -b on -s

$ret2 = 0; # If UFs were not
then the stream cannot fail

runni ng,

}
if (($ret2 == 0) && ($ret == 0))
print "Power stream conpleted
succesful ly.\n";
}
el se
{ . .
print "Power streamfailed. ret=$ret\n";
}

if ($platformeq "aix")

# show that the sane disks are still
used or unused

# systen("getdi sks \"After conpletion of
the Power Test\"");

#cl ean up
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if ($gatherstats eq "on")

# gather vmio and net stats
if ($platformeq "aix" || $platformeq

"sun" || $platformeq "ptx" || $platformeq
"1inux")
# kill the stats that were being
gat her ed
if ($platformeq "ptx")
{
$rc= “perl5 zap "-f" "sar"’;
$rc= “perl5 zap "-f" "sadc"";
}
el se
{
$rc= “perl5 zap "-f" "vnstat"’;
$rc= “perl5 zap "-f" "iostat"’;
}
if ( $pn > 1)
{
$rc= “perl5 zap "-f" "netstat"’;
}
$rc= “perl5 zap "-f" "getstats"’;
}
}
open(M SO, ">>$nmisofile") || die "Can't open
$misofile: $'\n";
$curTs = “perl gettimestanmp "long"";

print M SO "Timestanp and isolation |evel of
tpcdbatch after power run at $cur Ts\ n";
cl ose(M SO ;

if ( $product eq "pe" )
{

systenm("db2 \"connect to $dbname\"; db2
\"sel ect

nane, creator, val i d, uni que_id,isolation from
sysi bm syspl an where nane like ' TPCD% \"; db2

connect reset;db2 term nate >>
$runDi r ${del i m} mi so$r unNunt') ;

}

el se

{

&veri f yTPCDbat ch(" $mi sofile", "$dbnane") ;
}
if ( $Real Audit ne "yes" )

$curTs = “perl gettimestanp "short"";

# grab the db and dbm snapshot before we
deactivate

systenm("db2 get snapshot for all on
$dbnanme >
$runDi r ${ del i m} dbr un$runNum snap. $cur Ts") ;

system("db2 get snapshot for database
manager >>
$runDi r ${ del i m} dbr un$runNum snap. $cur Ts") ;

}
BRI AT R R

# now copy the reports fromthe count of
streans files into one final file

&cat ("$runDi r${del i mpstrcnt*", " $runbDi r ${ del
i m} mpst rcent $runNunt') ;

#(NOTE: there is a dependancy that this
npstrcnt file exist before the

# calcnetrics.pl script is called, both
because it is used as input for

Page: 82



# cal cnetrics.pl, and because the output
fromcalcnetrics is used as

# the trigger for watchstreans to conplete,
and watchstreans cats its

# output at the end of the nstrcnt file.

# generate the npinter?. nmetrics file in the
run directory

#require 'cal cnetricsp.pl';

if ( $runUF eq "UF")

{
system("perl calcnetricsp.pl UF");
el se
systenm("perl calcnetricsp.pl");
}

# concatenate all inter files
that were used to

# generate these results into the
calcmetrics output file (npinterX netrics)
#cd $TPCD_RUN_DI R

&cat ("$runDir${del i mnpgi nter*", "$runD r ${ de
I'i m} mpi nt er $runNum netrics");

t he throughput

if ($runUF eq "UF") {

&cat ("$runDi r${del i m} npufinter*","$runbDi r${d
el in}npinter$runNum nmetrics");

#if ($runUF eq "no") {
# & n("$runDir${delin}npuf*");
#}

BT R R

# no | onger activate/deactivate the database
#if ( $Real Audit ne "yes" )

#{

# # deactivate the database

# system("db2 deactivate database
$dbname") ;

#}

# do not stop the database after the power
test

#if ( $Real Audit ne "yes" )

#

# system("db2st op");

#}

1;
sub get Config
{

$testtype=$_[0];
print "Getting database configuration.\n";

$dbt unefil e="$runDir${delin}nB{testtype}dbtu
ne${runNun}";
open( DBTUNE,
open $dbtunefile: $!'\n";
$ti mest anp="per| gettimestanp "long"";
print DBTUNE "Dat abase and Dat abase
manager configuration taken at
$ti mest anp”;
cl ose( DBTUNE) ;
systen("db2l evel

">$dbtunefile”) || die "Can't

>> $dbt unefile");
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system("db2 get database configuration for
$dbnanme >> $dbt unefile");

system("db2 get database nmanager
configuration >> $dbtunefile");

systen("db2set >> $dbtunefile");

if (( $nrode eq "mn" ) || ( $node eq
"mpp”))

{

$cfgfil e="$runDir${delin}dbtune${runNun}.";
#renoved by Al ex due to hang
#systenm("db2_all '||\" typeset -i

| n=##; db2 get db cfg for $dbname >

$cfgfile\${In} ; db2 get dbmcfg >>

$cfofile\${In}; db2set >> $cfgfile\${ln};

db2 termnate '");

}
}

sub get OSTune

$testtype=$_[0];
if ( $platformeq "aix" )

print "Getting OS and VMlat abase
configuration.\n";

$ostunefil e="$runDi r${del i m} nB{testtype}ostu
ne${runNunt";

open( OSTUNE, ">$ostunefile") ||
"Can't open $ostunefile: $!'\n";

$ti nestanp="per| gettinestamp "long"";

print OSTUNE "Operating System and
Virtual Menory configuration taken at
$tinestanp”;

cl ose( OSTUNE) ;

die

systen("${del i n}usr ${ del i n} sanpl es${del i n} ke
rnel ${del i n} schedtune >> $ostunefile");

system("${del i n} usr ${ del i m} sanpl es${del i n} ke
rnel ${del i nfvntune >> $ostunefile");

el se
{ : :
print "CS paraneters retrieval

supported for $platform\n";

}

not

}
sub veri f yTPCDbat ch

$l ogfile=$_[0];
$dbnane=$_[1];
$file="verifytpcdbatch.clp";
open( VERTBL, ">%file") || die "Can't open
$file: $'\n";
print VERTBL "connect to $dbnane;\n";
print VERTBL "sel ect
name, creator,valid,last_bind_tine,isolation
from sysi bm syspl an where name |ike
"TPCD% ;\ n";
print VERTBL "connect reset;\n";
print VERTBL "term nate;\n";
cl ose( VERTBL) ;
system("db2 -vtf $file >> $logfile");
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runthroughput

: # -*-Perl-*-
eval 'exec perl5 -S $0 ${1+"$@}' # Horrible
kl udge to convert this

if O #into a
"portabl e" perl script
# usage runthroughput [ UF]

# where UF is the optional paraneter that
says to run the throughput test

# with the update functions. By default,
the update functions are not

# run

# 1f UF is not supplied and a nunber is
suppl i ed, then that nunber is taken

# as the nunmber of concurrent throughput
streams to run. This is also optional
push(@NC, split(':", $ENV{'PATH }));

# CGet TPC-D specific environnent variables
require 'getvars';

# Use the macros in here so that they can
handl e the platformdifferences.

# macro. pl should be sourced from cnvc,
ot her people wote and maintain it.
require "macro.pl";

require "tpcdmacro.pl";

$runUF="no";
if (@RGV > 0)

{
if (SARGVO] eq "UF")
{
$r unUF=$ARGV] 0] ;

}
}
@eqVars = ("TPCD_ AUDIT DIR',
"TPCD _RUN DI R',
“ TPCD_DBNAME"
“ TPCD_RUNNUMBER'
"TPCD_SF",

“TPCD_PLATFORM',
“TPCD_PATH_DELI M',
“TPCD_PRODUCT",
"TPCD_AUDI T",

" TPCD_PHYS_NODE"
“TPCD_MODE",
“TPCD_ROOTPRI V",

" TPCD_NUMSTREAM') ;

&set Var (@eqVars, "ERROR');

if (1 ength($ENV{"TPCD_LOG DIR'}) <= 0)
{

$ENV{"TPCD_LOG DI R'} = "NULL";
}

#set up local variables
$runNunF$ENV{ " TPCD_RUNNUMBER' } ;
$nuntt r eanr$ENV{ " TPCD_NUMSTREAM' } ;
$runDi r =$ENV{" TPCD_RUN DI R'};

$audi t Di r =$ENV{" TPCD_AUDI T_DI R"};
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$dbname=$ENV{ " TPCD_DBNAME" } ;

$sf =$ENV{ " TPCD_SF"};

$pr oduct =$ENV{ " TPCD_PRODUCT" };

$pl at f or mESENV{ " TPCD_PLATFORM'} ;
$del i m=$SENV{ " TPCD_PATH_DELI M'};
$Real Audi t =$ENV{ " TPCD AUDI T"};
$inli st max=$ENV{" TPCD_| NLI STMAX"} ;
$gat her st at S=$ENV{ " TPCD_GATHER_STATS'};
$1 ogDi r =$ENV{" TPCD_LOG DI R'};

$r oot Pri v=$ENV{" TPCD_ROOTPRI V"};
$mode=$ENV{ " TPCD_MODE"}

$pat h="$audi t Di r ${ del i n} audi truns";

if (( $node eq "uni" ) ||
))

$al | _I n="once";
$al | _pn="once";
$once="once";

( $node eq "snp"

}

el se

{
$all _In="all_In";
$all _pn="al |l _pn";
$once="once";

}

# return 1 if the given pattern(paraneter
$ [0]) matches any file
sub existfile {

if ($platformeq "aix" || $platformeq

"sun" || $platformeq "ptx" || $platformeq
"linux")
“I's $[0] 2> /dev/null | we -1° + 0 !=
0;
}
el se
“dir /b $.[0] 2> NUL | we -1> + 0 !=0;
}
}

if ($inlistmax eq "defaul t")

$inlistmax = 400;
}

# no | onger stop and start the dbm between
runs when not in realaudit node

#if ( $Real Audit ne "yes" )

#{

# # if we are not in real audit node then
we nust start the db nanager now

# systenm("db2start");

# # activate the database

# system("db2 activate database
$dbname") ;

#}

$mi sof i | e="$runDi r ${ del i n} mi so$r unNunt';
# append isolation |evel information about
tpcdbatch to the miso file

open(M SO, ">>$nmisofile") || die "Can't open
$misofile: $'\n";
$curTs = “perl gettimestanmp "long"";

print M SO "Ti mestanp and i sol ation |evel of
tpcdbatch before throughput run at

$cur Ts\ n";

cl ose(M SO ;
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if ( $product eq "pe" )

system("db2 \"connect to $dbname\"; db2
\"sel ect
nane, creator, valid,unique_id,isolation from
sysi bm syspl an where nane |ike ' TPCD®%\" >>
$runDi r ${del i n} m so$runNum ") ;
}

el se

{
}

# kick off the script that wll
the database applications during
# the running of the throughput tests.
will quit when the ntinterX metrics
# (where X=runnunber) file has been created.

&veri f yTPCDbat ch(" $mi sofil e", "$dbnane") ;

nmoni tor for

Thi s

# set variables to run streanms in parallel
if ( $platformeq "nt" )
{

$streanEXNT = "start /b";
$streanEx = "";
}

el se

$streamEXNT = "";
$streantx = "&";

if ( $platformeq "aix" || $platformeq

"sun" || $platformeq "nt" || $platformeq
"hp" || $platformeq "linux")

{ systen(" $streanExXNT perl watchstreans
$streanEx") ;

}

el se

{

die "platformnot supported, can't start
wat chstreans in background";

}

# show t he disks that are used/unused

#if ($platformeq "aix")

#

# systen("getdi sks \"Before the start of
the Throughput Test\"");

#}

if ($gatherstats eq "on")

# gather vmio and net stats

if ($platformeq "aix" || $platformeq

"sun" || $platformeq "ptx" || $platformeq
"hp" || $platformeq "linux")
{
# gather vnstats and iostats (and net
stats if in npp node)
systen("perl getstats t &");
el se
{

print "Stats gather not set up for
current platform $platformn”;

}
}
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# the auditruns directory is where we have
al ready generated the sql files
# for the updates and the power tests

$l oopSt reanrl;

for ( $loopStream = 1; $l oopStream <=
$nunstream $l oopSt r eamt+)
{
print "starting stream $l oopStreamn”;
systen("echo Executing stream
$l oopSt ream out of $nunBStream");
# run the queries

if ( $platformeq "aix" || $platformeq

"sun" || $platformeq "nt" || $platformeq
"ptx" ||

$platformeq "hp" || $platformeq
"linux")

syst en( " $st r eanExNT
$pat h${del i n}t pcdbat ch -d $dbname -f

$runDi r${del i n} gt ext t $| oopStream sql -r on -

b on -s $sf -utl -mS$inlistmax -n
$l oopStream $streantx");

}

el se

{

die "platform $pl atform not
supported yet";

}

# run the update function stream...this
will wait until the queries have
# conpleted to kick off the updates
print "starting update streamn";

if ($runUF eq "no") {

$ret =syst en("$audi t Di r ${ del i n} audi t r uns${ del
i n}tpcdbatch -d $dbnane -f

$runDi r${delinquft.sqgl -r on -b on -s $sf -
ut -ms3$inlistmax -n $nunstreant');

el se {

$ret =syst en(" $audi t Di r ${del i n} audi t r uns${ del
i nttpcdbatch -d $dbnane -f
$runDir${delinmquft.sql -r on -b on -s $sf -
ut2 -ms$inlistmax -n $nunstrean');

}

print "update stream done\n";

&get Config("t");
if ( $rootPriv eq "yes" )

{
# get the o/s tuning
paraneters...currently Al X only and
your

only if

# user has root privileges to run this
&get OSTune("t");
}

#if ($platformeq "aix")
#{
# show the di sks that are used/unused
# systen("getdi sks \"After the conpletion
of the Throughput Test\"");
#}
if ($gatherstats eq "on")
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# gather vmio and net stats
if ($platformeq "aix" || $platformeq

"sun" || $platformeq "ptx" || $platformeq
"linux")
# kill the stats that were being
gat her ed
if ($platformeq "ptx")
$rc= “perl5 zap "-f" "sar"";
$rc= “perl5 zap "-f" "sadc"";
}
el se
{
$rc= "perl5 zap "-f" "vnstat"’,
$rc= ‘perl5 zap "-f" "iostat"’;
}
if ( $pn >1)
{
$rc= “perl5 zap "-f" "netstat"’;
}
$rc= “perl5 zap "-f" "getstats"";
}
}
open(M SO ">>$m sofile") || die "Can't open
$misofile: $!'\n";
$curTs = “perl gettinmestanp "long"";

print M SO "Tinmestanp and isol ation |evel of
tpcdbatch after throughput run at
$cur Ts\ n";
cl ose(M SO ;
if ( $product eq "pe" )
system("db2 \"connect to $dbname\"; db2
\"sel ect
name, creator, valid, unique_id,isolation from

sysi bm syspl an where nane |ike ' TPCD%\" >>
$runDi r ${del i n} m so$runNunt') ;

}
el se

&eri fyTPCDbat ch("$m sofile", "$dbnane");
}

if ( $Real Audit ne "yes" )

$curTs = “perl gettimestanp "short"";
# grab the db and dbm snapshot before we
deactivate
system("db2 get snapshot for all on
$dbnane >
$runDi r ${del i i} dbTr un$runNum snap. $cur Ts") ;
systenm("db2 get snapshot for database
manager >>
$runDi r ${del i n} dbTr un$runNum snap. $cur Ts") ;
}

# now copy the reports fromthe count of
streanms files into one final file

&cat ("$runDir${delinmstrcnt*", "$runbir${deli
n} mst rcnt $runNunt') ;

#(NOTE: there is a dependancy that this
nmstrcnt file exist before the

# calcnetrics.pl script is called, both
because it is used as input for

# calcnetrics.pl, and because the output
fromcalcnetrics is used as
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# the trigger for watchstreans to conpl ete,
and wat chstreans cats its
# output at the end of the nstrcnt file.

# generate the ntinter?. metrics file in the
run directory
#require 'calcnetrics.pl';

if ( $runUF ne "no")

systenm("perl calcnetrics.pl $nunStream
UF")
}
el se

system("perl calcnetrics.pl $nunStreant);
}

# concatenate all inter files
that were used to

# generate these results into the
calcmetrics output file (ntinterX nmetrics)
#cd $TPCD_RUN DI R

&cat ("$runDir${delinmnts*inter*", "$runD r${d
elinyntinter$runNum nmetrics");

t he throughput

if ($runUF ne "no") {

&cat ("$runDir${delimntufinter*","$runbDi r${d
elinfntinter$runNum metrics");

}

if (&existfile("$runDir${delinmnp*")) {
# generate the nplot stuff
system("perl gen_nplot");

# generate the mog information file
require 'buildmog';
}

#if ($runUrF eq "no")
# & nm("$runDir${delinmntuf*");
#}

# deactivate the database this needs to
remain at the end of run throughput so

# asynchronous witing of the log files
conpl et es.

systenm("db2 deactivate database $dbnane");
$rc=&dodb_noconn("db2 get db cfg for $dbname
| grep -i log >>

$runDi r ${del i n} endLog. I nfo", $al | _I n);

if ( $logDir ne "NULL" )

$r c=&dodb_noconn(" $dircrmd $l ogDir >>
$runDi r ${del i n} endLog. I nfo", $al | _I n);
}

#systenm("db2_all \']}db2 get db cfg for tpcd
| grep -i log >> $runDir${delinmendLog.Info
; db2 termnate\' ");

#system("ls -ltra /node??vg.| og/ NODEOO* >>
$runDi r ${del i n} endLog. I nfo");

#Create Catalog info

$rc = systen("perl catinfo.pl p");
if ( $rc!=0)
{
warn "catinfo failed!'!!\n";
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}

#Report current log info to the run#
directory in a file called endLog.Info
system("perl getLoglnfo.pl endLog");

#if we are in audit node we nust do a
db2stop at the end of the power/throughput
run
if ( $Real Audit eq "yes" )
{

systen("db2st op");

}
1

sub get Confi g
{
$testtype=$_[0];
print "Getting database configuration.\n";

$dbt unefil e="$runDi r ${del i m} nB{t esttype}dbtu
ne${runNunt";

open(DBTUNE, ">$dbtunefile") ||
open $dbtunefile: $!'\n";

$ti nestanp="per| gettinestamp "long"";

print DBTUNE "Dat abase and Dat abase
manager configuration taken at
$ti mest anp”;

cl ose( DBTUNE) ;

systen("db2l evel >> $dbtunefile");

systenm("db2 get database configuration for
$dbnane >> $dbtunefile");

system("db2 get database manager
configuration >> $dbtunefile");

systen("db2set >> $dbtunefile");

}

sub get OSTune

die "Can't

$testtype=$_[ 0] ;
if ( $platformeq "aix" ||
"li nux")

{
print "Getting OS and VMilat abase
configuration.\n";

$pl atformeq

$ostunefil e="$runDir${delin}nB{testtype}ostu
ne${runNunt";

open( OSTUNE, ">$ostunefile") ||
"Can't open $ostunefile: $!\n";

$ti mestanp="per| gettimestanp "long"";

print OSTUNE "Operating System and
Virtual Menory configuration taken at
$ti mest anp”;

cl ose( OSTUNE) ;

die

systen("${del i n}usr ${ del i m} sanpl es${del i n} ke
rnel ${del i n} schedt une >> $ostunefile");

systenm("${del i mfusr${delin}sanpl es${del i m} ke
rnel ${del i mfvntune >> $ostunefile");

}

el se

{
print "OS paraneters retrieval
supported for $platform\n";

}

not
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sub veri f yTPCDbat ch

$logfile=$_[0];
$dbnanme=$_[ 1] ;
$file="verifytpcdbatch.clp";
open( VERTBL, ">$file") || die "Can't open
$file: $'\n";
print VERTBL "connect to $dbnane;\n";
print VERTBL "sel ect
nane, creator,valid,last_bind_tine,isolation
from sysi bm syspl an where name |ike
"TPCD% ;\n";
print VERTBL "connect reset;\n";
print VERTBL "term nate;\n";
cl ose( VERTBL) ;
system("db2 -vtf $file >> $logfile");
}

tpcdbatch.h

/*******************************************
khkkhkhkhkhhkhhkhhhhhkhhhhhhhhhhhkhhhhkhkhx

*

* TPCDBATCH. H

*

* Revision History:
*

*

27 may 99 bbe from (24 nov 98 jen)
fixNTtinestanp - fixed NT timestanp to print
mllisecond correctly
* 27 may 99 bbe from (10 dec 98 jen) SUN -
added Hai der's changes necessary for SUN

* 17 jun 99 jen Increased versionto 5.1
* 10 aug 99 bbe Increased version to 5.2
* 13 aug 99 bbe Increased version to 5.3
* 18 mar 02 ken Increased versionto 5.7

khkkhkkhkkhkkhkhkhkhkhhkhhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkk*kkkkkk**x*%

***********************************/

/** Necessary header files **/

[** System header files **/

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <mat h. h>

#i nclude <fcntl. h> /*
*/

SUN bbe

#i ncl ude <time. h>

#i ncl ude <ctype. h>

#if (defined(SQLAIX) || defined(SQLPTX) |
defined(LINUX) || defined(SQHP))
#i ncl ude <uni std. h>

#i ncl ude <sys/stat.h> I *
#endi f

#if ((defined(SQAIX) |
I defi ned(LI NUX))

#i ncl ude <sys/vnode. h> I *
*/

#endi f

#i f ndef SQLW NT

#i ncl ude <sys/time. h>

/ * @33143aha*/

#i ncl ude <sys/ipc. h>

#i ncl ude <sys/sem h>

/* SUN */
SUN */

defi ned( SQLPTX)) &&

SUN
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#if (!defined(SQLPTX) && !defined(LI NUX)&&
I def i ned( SQLHP) )

#i ncl ude <sys/ node. h>

#endi f

#i ncl ude
#i ncl ude
#el se

#i ncl ude
#i ncl ude
#endi f

#i ncl ude

<sys/timeb. h>
<sys/types. h>

<wi nhdows. h>
<sys\timeb. h>

<errno. h>

| **

Ext ernal header files **/
#i ncl ude "sql da. h"

#i ncl ude "sql env. h"

#i ncl ude "sql . h"

#i ncl ude "sql non. h"

#i ncl ude "sql ca. h"

#i nclude "sqglutil.h"

#i ncl ude "sql codes. h"

/** Internal header files **/
#i fdef _ _cplusplus **/

#i nclude "sqgl z. h" **/

#i ncl ude "sql zcopy. h" **/
#endi f **/

/**
/**
| **

| **

AR AR E R EEEEEEEEEEEEEEEEEEEEEEEEEEE]

KK K kK Kk kK Kk Kk kR Kk kR ok ok R Rk ok ok ok ok

/* Define synonyns here
*/
/*******************************************

KK K kK kK K Kk Kk kR Kk kR ok ok R Rk ok ok kK

#def i ne TPCDBATCH_VERSI ON "5. 7"

#def i ne TPCDBATCH_NONSQL 10
/* @23684 tjg */

#def i ne TPCDBATCH_SELECT 20
#def i ne TPCDBATCH _NONSELECT 30
#def i ne TPCDBATCH_EOBLOCK 40
/* @30369 tjg */

#def i ne TPCDBATCH_| NSERT 50
#def i ne TPCDBATCH_DELETE 60

#defi ne TPCDBATCH MAX_COLS 100

/* @30369 tjg */
#defi ne TPCDBATCH_CHAR char
#def i ne TPCDBATCH_PRI NT_FLOAT_W DTH 20

/* kmw - allow 15 whole digit for %t 3f
format */

l* - note: use > 18, size of |ong
indentifier so that it will */

/* be | arger than any col um headi ng
*/
#def i ne TPCDBATCH_PRI NT_FLOAT_MAX lel5
[* knw */
/* #define TPCD_PREPARETI ME 1 */ /* for

separate prep/exec on uf jen 1106 */

#i f def SQLW NT

#define PATH DELIM "\\'

#define sleep(a) Sleep((a)*1000)
#el se

#defi ne PATH DELIM '/

#endi f

#def i ne PARALLEL_UPDATES 1
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#i f def PARALLEL_UPDATES

#defi ne UF1OUTSTREAMPATTERN
"% uf 1. %92d. %d. out "

#i f def TPCD_NONPARTI TI ONED
#defi ne UF20UTSTREAMPATTERN
"Us%euf 2. ¥92d. %d. out "

#el se

/* kelly add same as NONPART. */
#defi ne UF20UTSTREAMPATTERN
"Us%uf 2. ¥92d. %d. out "

/* kelly ... take this out shoul d be
sanme nane as for non-paritioned

#def i ne UF20QUTSTREAMPATTERN

"% %uf 2. %92d. %d. %d. out " */ / *DELj en

add del chunk*/
#endi f

#defi ne BUFSI ZE 1024
#endi f

#define T_STAMP_FORM 1 1
#define T_STAMP_FORM 2 2
/* jen TIME_ACC start */
#define T_STAMP_FORM 3 3
#define T_STAWP_1LEN 17
#if defined (SQLUNIX) |

defined (SQLHP)

#define T_STAWP_3LEN 24
#elif (defined (SQLOS2) || defined(SQLW NT)
|| defined (SQLWN) || defined(SQ.DOS))

defined (SQLAIX) |

#define T_STAMP_3LEN 21 /* WN NT
timestanp fix bbe */

#el se

#error Unknown operating system
#endi f

/* jen TIME_ACC start */

#def i ne BLANKS "\ 0"
#defi ne READMODE "r\ 0"
#defi ne VRl TEMODE "W 0"
#def i ne APPENDMODE "a\ 0"
#defi ne mem error (xx)

\

{ fprintf(stderr,"\n--Qut of menmory when
%.\n", xx); }

/* Display out-of-menory and end */

#defi ne TPCDBATCH_M N( X, y) ((x) <
(y) 2 (x) ()

/** Returns the smaller of both x and y **/
#defi ne TPCDBATCH_MAX( X, Y) ((x) >
(y) 2 (x) @ (y)) [/* @22817 tjg */

/** Returns the larger of both x and y **/

| **

Defines needed for deci mal conversion

**/
#def i ne
#def i ne
#def i ne
#def i ne
#define FALSE O

#define sqglrx_get_left_nibble(byte)
(((unsigned char) (byte)) >> 4)

SQLZ_DYNLI NK
TRUE 1
LEFT 1
R GHT 0

#define sql rx_get_right_nibbl e(byte)
((unsigned char) (byte & "\x0f"))
#def i ne SQL_MAXDECI VAL 31
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#define SQLRX_PREFERRED PLUS 0x0c

/** Timer-necessary defines for
**/

#if (defined (SQLOS2) || defined( SQLW NT))
|| defined(SQLWN) || defined(SQ.DOS)
typedef struct tinmeb Timer_struct

#elif (defined (SQLUNIX) || defined(SQAI X)

portability

|| defined(SQ.HP)) /*TI MER
jen*/

typedef struct tinmeval Timer_struct

#el se

#error Unknown operating system

#endi f

/* sleep time between starting subsequent

t pcdbat ches running UF1 and UF2 */

#define UF1_SLEEP 1

#define UF2_SLEEP 1

#defi ne UF_DEADLOCK_SLEEP 1 /* sl eep between
deadl ock retries in UFLl, UF2 */

#define MAXWAIT 50 /*
deadl ock encounters */

maxi mumretries for

#defi ne DEBUG O /* to be set to 1 for
di agnostic purposes if needed */

/* #define UF1DEBUG 1 */

/* #defi ne UF2DEBUG 1 */

tpcdbatch.sqc

IR R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEE]
khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkkkkkkk**x*%
*

* TPCDBATCH. SQC

*
* Revision History:
*
*

21 Dec 95 jen Corrected cal cul ation of
geonetrlc mean to include in the
count of statements the
updat e functions
* 03 Jan 96 jen Corrected cal cul ation of
arithmetic mean to not include the
* timngs for the update
functions. (only want query tim ngs
* as part of arithnetic
mean)
* 15 Jan 96 jen Added extra timestanps to
the update functions
* 22 Jan 96 jen Get rid of checking of
short_tine....we always use the |ong
* timngs
* Fi xed timngs to print
query/uf times rounded up to 0.1 seconds
and uses these rounded
time values in subsequent cal cul ations

* Fi xed bug where | ast seed
in nmseednme file wasn't getting read
* correctly - ECF processing

done too soon

* 22 Feb 96 kbs port to NT

* 26 Mar 96 kbs Fix to avoid countig UFs
as queries for mn max

* 27 Jun 97 W c Tenporarily fixed deadl ock
probl ems when doi ng UF1, UF2
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* 30 Jul 97 wWwc Add in support for
| oad_update and TPCD_SPLI T_DELETES
* 13 Aug 97 wWc fixed UF1 log file
fornatting probl em

using TPCD_TMP_DI R for
tenp files instead of /tnp

make summary table fit in
80- col um,
* fixed UF2 # of deleted
rows reporting problem
* 18 Aug 97 Wl ¢ added conmmand |ine support
for inlistmx
* 20 Aug 97 W c added support for
runt hr oughput w t hout UF
* 27 Aug 97 aph Repl aced hardcoded
"tpcdaudit' with getenv("TPCD AUDI T_DIR")
* 05 Sep 97 wc fixing free() problemin NT
* 26 Sep 97 knmw change FLOAT processing in
echo_sqgl da and print_headi ngs
* 10 oct 97 jen add lock table in share
nmode for staging tables
* 21 oct 97 jen added explicit
failure of ufl
* 27 oct 97 jen don't update
TPCD. xxxx. updat e. pair. numif not
in
* t hroughput run
* 01 nov 97 jen tenp code to do a prep then
execute stnt in UFs so we can
* get timngs
* 03 nov 97 jen real ligned UF code for
readablility

rol | back on

runni ng UFs

pushed UF2 commit into | oop

for inlistmax

* fixed UF2 code so roll back

per f or med

* 04 nov 97 jen Added code to handle vldb

* 06 nov 97 jen Comented out tenp code for

prep then execute stnts using

* TPCD_PREPARETI ME def

* Updat ed version nunber to

2.2

* send all output during

update functiosn to output files, not
stderr

* 10 nov 97 jen jenCl Updated version
nunber to 2.3

Added handl i ng of
TPCD CONCURRENT_| NSERTS. Change control of

chunk processing to use the
inserts value as the
control. Now the inserts

will be run in TPCD_CONCURRENT_| NSERTS
* sets, each having
concurrent _inserts/
* 13 nov 97 jen jen DEADLOCK. Fl xed bug
that Al ex found where deadl ock count
* (maxwai t) was increnented
on every execution of the stnt as

opposed to just when
deadlock real | y happened.
* 14 nov 97 jen jenSEM - fix up error
reportlng on semaphore failure

semop now returns failure
to caller so caller can report where
* failure has happened
* Forced dbname to be upper
case, an all other parts of update
* pair nunber to be | owercase
* 15 nov 97 jen SEED Reworked code to grab
the seed fromthe seed file. Now

concurrent _|
*
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* reusi ng seeds between runs
so power run will always use first
* seed, throughput wll
the 2nd - #stream+l seeds
* 13 jan 98 jen LONG Increase stnt_str to
be able to hold inlists with |arger
* order key nunbers
* 04 mar 98 jen | MPORT added support for
TPCD UPDATE_| MPORT to chose whet her

using inport or load api'
for | oading data into the staging

tabl es
* 04 mar 98 jen TIMER changed from using
gettimer to gettinmeofday for unix
* 01 apr 98 jen Fixed | MPORT code to do the
proper checking on strcnp (ie !strcnp)
* 01 apr 98 jen renoved code to handl e vl db
- not needed
* Upgraded version to 2.4
for ( chunk
* 01 apr 98 jen Fixed up inmport code on NT
so the variable is recognized in the
* children
* 25 may 98 sks Reworked sone of the
envi ronment variabl e code so consolidate as
* much as possible. Not al
conplete because of differences in

the way nt and Al X calls
(and starts stuff in background) for UFs
* 29 may 98 jen REUSE _STACGE Changed UFl so
me reuse the sanme staging tables

instead of having a new set
for each update pair
* 06 jul 98 jen Renpved | ocking of staging
tables since they are created with
* | ocksi ze tabl e now
* 06 jul 98 jen 912RETRY - added code to
retry query execution on 912 as wel |

as 911
* 07 jul 98 jen Fixed summary_table() so
1000x adj ust ment not based on UF (setting

of max and min pointers
* Added generic Sl eepSone
function to handle NT vs Al X sleep
di fferences
* 01 apr 98 djd Added change to permit the

use

use of table functions for UFl

* to enable this set
TPCD_UPDATE_| MPORT to tf in TPCD. SETUP file
* MERGED this into base copy
on Jul 07

* 10 jul 98 jen haider's fix for
"outstreami var for error processing in

* runUFL_fn and runUF2_fn

* Updated version to 2.5

* 25 sep 98 jen Added stream nunber
prlntlng into npgry* files and increases
accuracy of timestanp in
mpary (and nts*qry*) files
* 06 oct 98 jen TI ME_ACC Added accuracy of
tummamlnrmmy(aMInsqw}
files. O eaned up msuse of
Sleep and flushed buffers on
deadl ocks
* 19 oct 98 kbs fix UF2_fn to correctly
count rows deleted in case of deadl ock
* 20 oct 98 kbs rewite UF2 and UF2_fn for
static SQL with staging table
* 23 oct 98 jen Cleaned up retrying of
order/lineitemon |ineitem deadl ock in UFl
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* 24 oct 98 jen Used load_ufl and | oad_uf2
instead of general |oad_updates

* 26 oct 98 kbs inject the UF1 with a
singl e staging table

* 02 nov 98 jen Fixed processing of

mul tiple chunks in uf2 so don't duplicate

* 21 nov 98 kmw Fi xed Bl G NT

* 05 dec 98 aph Moved runUF1l_fn() and
runUF2_fn() into a separate file tpcdUF. sqc
* so that it can be bound
separately with a different isolation |evel
* 21 dec 98 aph Integrated Jennifer's QpD
cal cul ation (rounding & adjustment) fixes.
* 22 dec 98 aph For UFs during Throughput
run, defer CONNECT until children |aunched
* 28 dec 98 aph Renoved error_check() cal
after CONNECT RESET

* 29 dec 98 aph For UFs do not COWMT in
tpcdbatch.sqc. COWM Ts happen in

t pcdUF. sqc
* 18 jan 99 kal replaced header with
#i ncl ude "tpcdbatch. h"

* 27 may 99 bbeaton fron1(03 mar 99 jen)
leed SUN fix that wasn't conpatible with
NT (using %O % instead of
o WX for strftine)
* 16 jun 99 jen Added missing LPCTSTR cast
of semaphore file name for NT
* 17 jun 99 jen SEMA Changes semaphore file
for update functions to | ook for tpcd.setup
not for the orders.***
update data file
* 21 jul 99 bbeaton Added semaphore contro
that all ows runpower to be run as two
separate streans (update
This involves the use of
two senmaphores to be used
as it executes in three different
* sections. The first
update inserts. The next is the query
stream which is started
mnth the update stream but waits unti
the inserts are conplete.
The third section is the update del etes
whi ch execute after the
queries are conplete
* 21 jul 99 bbeaton Added functions to
handl e semaphore creation, control, etc
* 21 jul 99 bbeaton Mdified output to
mp*inter files. 1t now only outputs
* internedi ate data that wll
be cal cul ated by calcnetricp.pl. This
* is aresult of the runpower

and query).

is the

being split into tw streanms and thus

* tpcdbat ch not having access

to all data.

* 21 jul 99 bbeaton The start time for

runpomer UF2 now does not start until after
the query streamis

conplete so that its wait tine is not

i ncl uded

* NOTE: The wait tine that

the first UFl in runthroughput still
includes the wait period

that occurs waiting on queries.

* 18 mar 02 kentond renoved the need for

list files. Instead of using the *.list
* files to determi ne the nane
of the output files, the tags for the

source sql files are used
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Khkkhkhkhkhhkhhkhhkhhhkhhhhhhkhkhhhhkhhkhhhkhhkhhkhdhkhkhkkx

LR RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEY]

/* included in tpcdbatch.sqc and t pcdUF. sqc
*/

#i ncl ude "tpcdbatch. h"

AR AR E RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

AR R R EEEEEEEEEEEEEEEEEEEEEERY

/* global structure containing elenents
passed between different functions */

IEEEEE AR E R EEEEEEEEEREEEEEEEEEEEEEEEEE]

LEE AR EEEEEEEEEEREEEEEEEEEEEEERY

struct gl obal _struct

{
struct stnt_info *s_info_ptr;
/* ptr to stm _info |ist */
struct stnt_info *s_info_stop_ptr;
/* ptr to last struct in list */
struct conm.|line_opt *c_|_opt;
/* ptr to commline_opt struct */
struct ctrl _flags *c_flags;
/* ptr to ctrl _flags struct */

Ti mer _struct streamstart_tine;
/* start time for stream TIME_ACC */

Ti mer _struct stream end_ti ne;
/* end time for stream TIME_ACC */

char file_tine_stanp[50];
/* time stanp for output files */

doubl e scal e_factor;
/* scale factor of database */

char run_di r[150];
/* directory for output files */

int copy_on_| oad;
/* indication of whether or not */

/* to do use a copy directory */

/* (equiv to COPY YES) on load */

/* default is FALSE */
| ong | Seed;
/* seed used to generate the */

/* queries for this particular */

/* run. */
FI LE *streamlist;
/* ptr to query list file */
char

update_num file[150]; /* nanme of file that

keeps track */

/* of which update pairs have run*/

char sem fil e[ 150];
/* semaphore nane */
char sem file2[ 150];
/* semaphore nane bbe */
FI LE *streamreport_file;

/* file to report start stop */

/* progress of the stream */

b

/*******************************************

LR R EEEEEEEEEEEEEEEEEEEEY]

/* New type declaration to store details
about SQL statenent */
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IEEEE AR EEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

***************************/

struct stnt_info

{
| ong max_rows_fetch;
| ong max_rows_out ;
int query_bl ock;

/* @30369 tjg */
unsi gned i nt stnt_num

/* @24993 tjg */

doubl e el apse_ti ne;

/* @24993 tjg */
doubl e adj usted_time;
char start_stanp[50];

/* start time stanp for block */

char end_st anp[ 50] ;
/* end tinme stanp for bl ock */
char tag[50];
/* block tag */
char gqry_descri ption[ 100];
struct stnt_info *next ;

/% @24993 tjg */

}s

/*******************************************
***************************/

/* Structure containing conmand |ine options
*/
/*******************************************

LEE RS R EEEE SRR R EEEEY]

struct comm.|ine_opt

{
[* @22275 tjg */
I* kjd715 */

/* char
str_fil e_name[ 256]; */ |* output filename
*/
/* kjd715 */

char infile[256]; /*
input filenanme */

int i nt St reanmNum /*
integer version of stream nunber */

int a_commit; /*
auto-commt flag */

int short _ti ne; /*
time interval flag */

int updat e;

i nt outfile;
s

AR R E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEE]

***************************/

/* Structure used to hold precision for
deci mal nunbers */

IR AR SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

***************************/

struct decl en
{/* kmw */
unsi gned char m
left of decimal */
unsi gned char n;
right of deciml */

}s

[* # of digits

/* # of digits

/*******************************************

LR RS EEEEEEEEEEEEEEEEEEEY]
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/* Structure containing control

bet ween functions */
/*******************************************

flags passed

***************************/

struct ctrl _flags

{
/* @25594 tjg */
int eo_infile;
int time_stanp;
int eo_bl ock;
/* @30369 tjg */
int select_status;
i

/*******************************************
****************************I

/* Function Prototypes

*/
/*******************************************
****************************I

int SleepSone( int amount );

int get_env_vars(void);

int Get_SQ_stnt(struct global _struct
*g_struct);

voi d print_headi ngs (struct sqglda *sql da,
int *col _lengths); /* @22817 tjg */
voi d echo_sql da(struct sqgl da *sql da,
*col _l engt hs);

voi d al |l ocate_sql da(struct sqglda *sqlda);

int

voi d get_start _time(Ti mer_struct
*start_tine);

doubl e get _el apsed_tinme (Timer_struct
*start_time);

I ong error_check(void);
/* @28763 tjg */

voi d dunpCa(struct sqlca*); [ * kmw /
voi d di spl ay_usage(voi d);

char *uppercase(char *string);

char *| owercase(char *string);

void comm |ine_parse(int agrc, char *argv[],
struct gl obal _struct *g_struct);

int sql rxd2a(char *decptr, char
*asciiptr,short prec,short scal);

void init_setup(int argc, char *argv[],
struct gl obal _struct *g_struct);

voi d runUF1( struct global _struct *g_struct,
int updatePair );
voi d runUF2( struct global _struct *g_struct,

int updatePair );

/* These need to be extern because they're
in another SQC file. aph 981205 */

/*extern void runUF1l_fn( int updatePair, int
i) */ /* aph 981205 */
/*extern void runUF2_fn( int updatePair, int

i, int nunChunks );*/ /* aph 981205 */

/* Added four new argunments because SQL host
vars can't be global. aph 981205 */

extern void runUFl_fn ( int updatePair, int
i, char *dbname, char *userid, char *passwd
)

extern void runUF2_fn ( int updatePair, int
t hi sConcurrentDel ete, int nunChunks, char
*dbname, char *userid, char *passwd );
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int semop (int semd, int sermum int

val ue);

char *get_time_stamp(int form Timer_struct
*timer_pointer); /* TIME_ACC jen */
voi d summary_table (struct global _struct
*g_struct);

voi d free_sqglda (struct sqlda *sql da,
sel ect _status); /* @30369 tjg */
voi d output_file(struct global _struct
*g_struct);

int PreSQLprocess(struct global _struct
*g_struct, Timer_struct *start_tinme);
voi d SQLprocess(struct gl obal _struct
*g_struct);

int Post SQLprocess(struct global _struct
*g_struct, Timer_struct *start_tine);

int cleanup(struct global _struct *g_struct);

int

/* Semaphore control functions */

voi d create_senmaphores(struct gl obal _struct
*g_struct);

voi d throughput _wai t(struct global _struct
*g_struct);

voi d runpower _wait(struct global _struct
*g_struct, int sem.num;

voi d rel ease_semaphore(struct gl obal _struct
*g_struct, int semnun);

#i f def SQLW NT

HANDLE open_senaphor e(struct gl obal _struct

*g_struct, int num;

#el se

i nt open_senmaphore(struct global _struct
*g_struct);

#endi f

EXEC SQL | NCLUDE SQLCA,

/*******************************************
************************/

/* Declare the SQ. host vari abl es.

*/
/*******************************************
************************/

EXEC SQL BEG N DECLARE SECTI ON;

char stnt_str1[4000] = "\0"; /*
Assune max SQ. st at ment
of

4000 char */
struct { /* jen
LONG */

short |en;

char data[ 32700] ;

} stmt_str; /* jen
LONG */
char dbnanme[9] = "\0";
char userid[9] = "\0";
char passwd[ 9] = "\0";
char sourcefil e[ 256]; /* used
for semaphores and table functions?*/
sqlint32 chunk = 0; /* jenC

counter for within the set of chunks*/

EXEC SQL END DECLARE SECTI ON,

/*******************************************
************************I
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/* Declare the global variables.
*/

/*******************************************

************************/

struct sqlda *sql da; I *
SQ. Descriptor area */

/* d obal environment variables (sks May 25
98) */
char env_t pcd_dbnane[ 100] ;

char
char
char
char
char
char
char

env_user[ 100];

env_t pcd_audit _dir[150];

env_t pcd_pat h_del i nf2];

env_t pcd_t np_dir[150];
env_tpcd_run_on_nul tipl e_nodes[10];
env_t pcd_copy_dir[150];

env_t pcd_updat e_i nport[ 10];

/* Other globals */

FI LE *instream *outstream /*
File pointers */

int verbose = 0; I *
Ver bose option flag */

int sencontrol = 1;

/* allows/disallows smaphores usage */

int updatePairStart; I *
update pair to start at */

int current Updat ePai r; /*
update pair running */

int updat ePai r St op; I *
update pair to stop before */

char newt i ne[ 50] ="\ 0"; /*
Des - noved fromget _time_stanp */

char out streanfil enane[ 256]; /*

store filenanme of outstream

w ¢ 081397 */

int inlistmax = 400; /*
define # of keys to delete at a tine

w ¢ 081897 */

int sql da_al | ocated = 0; /*
fixing free() problemin NT

w ¢ 090597 */

int i | mport St agi ngThl =0; /*
| MPORT use inport or |oad (default) */

char tenp_tine_stanp[50]; /*

hol ds end timestanp to be copied into
start_tine_stanp of next query bbeaton */

Ti mer _struct tenp_tine_struct; /*
hol ds end tine value to be copied into
start_tinme of next query bbeaton */

/* constants for the semaphores used; 1 for
t hroughput and 2 for power */

#def i ne | NSERT_POAER_SEM 1

#def i ne QUERY_POWER_SEM 2

#def i ne THROUGHPUT_SEM 1

/kk********************************k*k*k****

*k**********************/

/* Start main program processing.
*/
/*******************************************

*k**********************/

int main(int argc, char *argv[])

/* kjd715 */
/*struct comm.line_op

_opt = {
"\0","\0", 0, 1, 0, O, e

t c_|
0 };*/ kj d715 */
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struct conmm.line_opt c_I_opt = { "\0", O,
1, 0, 0, 0 };

[* Kjd715 */

/* command |ine options */

Ti mer _struct start _tinme;
/* start point for elapsed time */

struct stm _info s_info ={ -1, -1, O,
1, -1, -1, "\0", "\0", "\0", "\0", NULL }:
/* first stm_info structure */

struct ctrl_flags
TPCDBATCH_SELECT };
/* structure holding ctrl flags
passed between functions */

c_flags = { 0, 1, O,

/* TIME_ACC jen start */
#if defined (SQLUNIX) || defined (SQ.AIX)
struct gl obal _struct g_struct =

{ NULL, NULL, NULL, NULL, {O,0}, {00},
"\0", 0.1, "\0", FALSE, 0,
NULL, "\0", "\0", "\0", NULL };

#elif (defined (SQLOS2) || defined( SQLW NT)
|| defined (SQLWN) || defined(SQ.DOS))
struct global _struct g_struct =

{ NULL, NULL, NULL, NULL, {O0,0,0,0},
{0,0,0,0}, "\0", 0.1, "\0", FALSE, O,
NULL, "\O0", "\0", "\0", NULL };

#el se
#error Unknown operating system
#endi f

/* TIME_ACC jen end */

/* Get environnment variables */
if (get_env_vars() != 0)
return -1;

/* performsetup and initialization and
get process id of agent */

outstream = stdout;

g_struct.c_flags = &c_fI ags;

g_struct.s_info_ptr = &s_info;
g_struct.c_| _opt = &c_| _opt;

init_setup(argc, argv, &j_struct);
/* @22275 tjg */

if ((g_struct.c_|_opt->update ==
(sentontrol == 1))

/* runpower: wait for
conpl ete */

/* waiting on the | NSERT_POAER_SEM
semaphore */

runpower _wait (&g_struct,

| NSERT_POWER_SEM ;

1) &&

insert function to

strcpy(tenp_tinme_stanmp, "0");
/*******************************************
khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk*x*%

*

* This is the transition fromthe
"driver" to the "SUT" *

*

*
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Khkhhkhhhkhhkhhkhhhhhkhhkhhkhhhhhkhhkhkhkkhhkhhkhkhkkhkhk k%

**********************************/

/*******************************************
****************************/
/* Read in each statenent,
execut e,

pr epar e
and send output to file. */

/*******************************************
****************************/

while (!c_flags.eo_infile) { [/* Check to

see if there's no nore input */
c_flags.eo_block =0

if (c_l_opt.outfile)
output_file(&g_struct); /* determ ne
appropriate nanme for output files */
if ((g_struct.c_| _opt->update != 3) &&
(g_struct.c_| _opt->update != 4))

if (!strcnp(tenp_time_stanp,
if first query, get timestanmp */

"0")) I+

get _start_time(&start_tine);
strcpy(g_struct.s_info_ptr-
>start_stanp,

get _time_stanp(T_STAMP_FORM 3, &start _tine
)); [* TIME_ACC jen*/

el se /* else get the end timestanp
of previous query */

strcpy(g_struct.s_info_ptr-
>start_stanp, tenp_time_stanmp)
start_tinme = tenp_tinme_struct;

}

/* wite the start timestanp to the
file...if this is not a qualification */

/* run, then wite the seed used as
wel | */

fprintf( outstream"Start timestanp
% .*s \n",
T_STAWP_3LEN, T_STAWP_3LEN
/* TI ME_ACC j en*/
g_struct.s_info_ptr-
>start_stanp);
if (c_l_opt.intStreamNum >= 0)
{
if (g_struct.| Seed ==

-1)
fprintf( outstream"Using
default qgen seed file");

el se
fprintf( outstream"Seed used =
% d", g_struct. | Seed)

fprintf( outstream"\n")

}
do { /* Loop through these statenents
as long as we haven't reached
the end of the input file or
the end of a block of statenents
*/
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/** **/

Read in the next statnent
c_flags. sel ect _status=CGet_SQL_stmt (&g_struct
)i

if (PreSQLprocess(&g_struct,
&start_tine) == FALSE)
/* if after reading the next
statement we see that we shoul d

exit this loop (i.e. eof, update
functions, etc...), get out
*/
br eak;

AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
khkhkhkhkhhkhhkhhhhhkhhhhkhhhhhkhhkhhhkhkhkhx

*

* The SQ.process function
i npl ements the i nplenentation specific
| ayer. *

* It can handle arbitrary SQ
statenments.

*

*

Khkhkhkhhhkhhkhhhhhhhhhkhhhhhhhkhhkhhkhkhhkhhkhhkkhkhk k%

**********************************/

/* If we've got up to here then
processi ng
a regular SQ. statenent */
SQ.process(&g_struct);

} while ((!c_flags.eo_block) &&
('c_flags.eo_infile)); /* @30369 tjg */

if
(Post SQLprocess(&g_struct, &tart_time) ==
FALSE)
/* if we've reached the end of the
input file, then get out
of this loop (i.e.
statenments). O herw se get
el apsed tinmes and display info
rows */
br eak;

no nore

about

} [/* end of for loop for
statements */

mul tiple SQ

g_struct.s_info_ptr = &_info; /* set the
gl obal pointer to start of
|'i nked

list */

cl eanup(&g_struct); /* finish sonme
semaphore stuff, cleanup files,
and print out
sunmary table */

/*******************************************
khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkk*x*%
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* I'n cleanup we neke the transition
back fromthe "SUT" to the "driver" *

*

*

kkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkhkhkhkkhkhkkhkhkkhkkhkkhkkhkkkkkkkkkk*x*%

LEER AR EEEEEEEEEEEEEEEEEEEEEEEEEEY]

return(0);
} /* end of main */

IR R EEE LSRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

****************************/

/* Generic formof Sleep */
int SleepSone( int amount)

{
#i f ndef SQLW NT

sl eep (anount);
#el se

Sl eep (anpunt *1000) ; /*
NT DID Changed "sl eep" to "Sleep" */
#endi f

return O;
}

/*******************************************

10x for

LA R EREEEEEEEEEEEEEEEERY]

/*******************************************
************************/

/* Get environnment vari abl es.
98) */

/************************************k******

(sks May 25

************************/
int get_env_vars(void) {
if (strcpy(env_tpcd_dbnane,
getenv("TPCD_DBNAME")) == NULL) {
fprintf(stderr, "\'n The environnment
vari abl e $TPCD_DBNAME i s not setup
correctly.\n");
return -1;

if (strcpy(env_user,
NULL) {
fprintf(stderr, "\'n The environnent
variabl e $USER i s not setup correctly.\n");
return -1,

getenv("USER')) ==

}
if (strcpy(env_tpcd_audit _dir,
getenv("TPCD_AUDI T_DIR')) == NULL) {
fprintf(stderr, "\'n The environnment
vari able $TPCD AUDIT_DI R is not setup
correctly.\n");
return -1,

}
if (strcpy(env_tpcd_tnp_dir,
getenv("TPCD_TMP_DIR')) == NULL) {
fprintf(stderr, "\'n The environnment
variable $TPCD TMP_DIR is not setup
correctly.\n");
return -1;

}
#if O
if (strcpy(env_tpcd_path_delim
getenv(" TPCD_PATH DELIM)) == NULL ||
(strcnp(env_tpcd_path_delim "/") &&
strenp(env_tpcd_path_delim "\\"))){
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fprintf(stderr, "\'n The environnent
variabl e $TPCD _PATH DELI M is not setup
correctly , env_tpcd_path_delim%'.\n",
env_t pcd_pat h_delim;

return -1;
}
#endi f
strcpy( env_tpcd_path_delim, "/" );
[ * ke /

if

(strcpy(env_t pcd_run_on_nul tipl e_nodes,
getenv("TPCD_RUN_ON_MULTI PLE_NODES")) ==
NULL) {

fprintf(stderr, "\n The environnment
variabl e $TPCD_RUN_ON_MJLTI PLE_NODES") ;

fprintf(stderr, "\n is not setup
correctly.\n");

return -1;

if (strcpy(env_tpcd_copy_dir,
getenv("TPCD_COPY_DIR')) == NULL) {
fprintf(stderr, "\n The environnent
vari abl e $TPCD COPY DI R is not setup
correctly.\n");
return -1;

}

/* |'f TPCD_UPDATE_| MPORT is not set then,
the default is set to false, */

/* which is done in init_setup subroutine
*/

strcpy(env_t pcd_updat e_i nport,
get env(" TPCD_UPDATE_I| MPORT") ) ;

return O;

}

/*******************************************

LR EEEEEEEEEEEEEEEERY

/* Get the SQL statenent and any control
statements frominput. */

/*******************************************
LR EEEEEEEEEEEEEEERY

int Get_SQ_stnt(struct global _struct
*g_struct)

{

char input_I n[256] = "\0"; /*
buffer for 1 line of text */

char tenp_str[4000] ="\0"; /* tenp
string for SQ stnt */

char control _str[256] = "\0"; /*
control string */

char *test_sem; [* ptr
to test for semicolon */

char *control _opt; [* ptr
used in control _str parsing */

char *sel ect_status; [* ptr
to first word in query */

char *tenp_ptr; /*
general purpose tenmp ptr */

int good_sql = 0; /* good-
sql stnmt flag @23684 tjg */

int stnt_numflag = 1; /* first
line of SQL stmt flag */

int eostm = 0; /* flag
to signal end of statement */
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stnt_str.data[0]="\0"; I*
Initialize statenent buffer */

if (verbose)
fprintf (stderr,"\n-------------------

do {
/** Read in lines frominput one at a
time **/
fscanf (i nstream
i nput _I n);

"\ n%g M\ nl\n",

if (strstr(input_In,"--
{ /* Skip all --

") ==

comments */

i nput _I n)

if (strstr(input_In,"--#SET")
input_In) {
/*
Store control string but
keep going to find SQ stnt */
strcpy(control _str,input_In);
if (verbose)
fprintf(stderr,"%\n",
uppercase(control _str));
fprintf(outstream"%\n",
uppercase(control _str));

/** Start parsing control str.
and update appropriate vars. **/

control _opt =
strtok(control _str," ");

while (control _opt !'= NULL) {

if (strcnp(control _opt,"--
#SET")) { /* Skip the #SET token */
if
(!strcnmp(control _opt, "ROANS_FETCH"))
g_struct->s_info_ptr-
>max_rows_fetch = atoi (strtok(NULL," "));
if
(!strcnp(control _opt, "ROAS_QUT"))
g_struct->s_info_ptr-

>max_rows_out = atoi (strtok(NULL," "));

control _opt = strtok(NULL,"

}

/* if the block option has been
then check if we've
reached the end of a bl ock of
statenments */
if (g_struct->s_info_ptr-
>query_bl ock) /*
tjg */

set,

@130369

if (strstr(input_In,"--#EOBLK")
== input_In) {
g_struct->c_fl ags->eo_bl ock =
1;
return TPCDBATCH_EOBLOCK;

"o Query")

strepy(g_struct->s_info_ptr-
>gry_description,input_In);

if (strstr(input_In,
i nput _I n)

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005

if (strstr(input_In,
i nput _I n)

"L H#TAG') ==

strcpy(g_struct->s_info_ptr-
>t ag, (i nput _I n+si zeof ("--#TAG')));

/* if we're using update functions,
return that info
appropriately */
if (g_struct->c_| _opt->update != 0)

{
if (strstr(input_In, "--
#I NSERT") == input_Iln)
return TPCDBATCH | NSERT;
if (strstr(input_In, "--
#DELETE") == input_ln)

return TPCDBATCH _DELETE;
}

if (strstr(input_In, "--#COMVENT")
== input_In) { /* @25594 tjg */
temp_ptr = (input_In + 11); /*
User - speci fied conments go to

the outfile */
if (verbose)

fprintf
(stderr,"%s\n",tenp_ptr);
fprintf
(outstream "%\ n",tenp_ptr);
}
eost mt =0;

}

/* Need this hack here to check if
there's any nore enpty lines |eft
inthe input file. Continue only
if there are aren't any */
else if (strenp(input_In, "\0")) /*
HACK */ { /* A regular SQ statement */
if (stnt_numflag) { /* print this
out only if it's the first line
of the SQ
statement. We only want this
line to
appear once per statenment */
if (verbose)
fprintf(stderr,"\n%\n",
g_struct->s_info_ptr->qry_description);
fprintf(outstream"\n%\n",
g_struct->s_info_ptr->qry_description);

if (verbose)
fprintf(stderr,"\nTag:
Sequence nunber: %\ n",
g_struct->s_info_ptr-
>tag, g_struct->c_| _opt->int Stream\um
g_struct->s_info_ptr-

% 5. 5s
Stream %

>stnt_num ; [ *j en0925*/
fprintf(outstream"\nTag: % 5. 5s
Stream %l Sequence nunber: %\ n",

g_struct->s_info_ptr-
>tag, g_struct->c_| _opt->intStreanmNum
g_struct->s_info_ptr-

>stnt _num ; [ *j en0925*/

/* Turn off this flag once the
nunber has been printed */
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stnt_numflag = O;

} /** Print out this heading the
first time you encounter a
non- conment statenent **/
/* Test to see if we've reached the
end of a statenent */

good_sqgl = TRUE;
/* @23684 tjg */
test_sem = strstr (input_In,";");

if (test_sem == NULL) { [* if
there's no seni-colon keep on going */
strcat (stnt_str.data,input_In);
/* jen LONG */
strcat (stnt_str.data," ");
/* jen LONG */

stnt_str.len = strlen(
stnt_str.data ); /* jen LONG */
eostnt = O;
}
el se { /* el se
replace the ; with a \0 and continue */
*test_sem = '\0";

strcat (stnt_str.data,input_In);
/* jen LONG */
stnt_str.len =
stnt_str.data );
eostnt = 1,
}

fprintf(outstream
i nput _In);
if (verbose)
fprintf(stderr,"\n%",

strlen(
/* jen LONG */

"\ n%s",

i nput _I n);

/** Test to see if we've reached the

EOF. Get out if that's the case **/
if (feof(instream) {
eostnt = TRUE;
g_struct->c_flags->eo_infile =
TRUE; /* @22275 tjg */

}
} while (!eostnt);
fprintf(outstream

if (verbose)
fprintf(stderr,"\n");

"\n");

/** erase the old control
strcpy(control _str,"\0");

string **/

/** Determ ne whether statenment is a

SELECT or other SQL **/
if (good_sql) {
strcpy(tenp_str,stnt_str.data);
/* jen LONG */
uppercase(tenp_str); /* Make sure
that select is made to SELECT */
sel ect _status=strtok(tenp_str," ");
if ( (stnt_str.data[0] =="(") ||
(!strcnp(sel ect _status, "SELECT")) ||
(!strcmp(sel ect _status, "VALUES"))
[

(!strcnp(sel ect _status,"WTH")) )
return TPCDBATCH_SELECT;
el se
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return TPCDBATCH_NONSELECT;
}

/** |f you go through a file with just
comments or control statnents
with no SQL, there's nothing to
process...Exit TPCDBATCH **/

el se
/* @23684 tjg */
return TPCDBATCH_NONSQL;

} /* Get_SQL_stmt */

AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

LEER AR EEEEEEEEEEEEEEEEY

/* allocate_sqlda -- This routine allocates
space for the SQLDA. */

AR AR R E R EEE R R R R R R

LEER AR EEEEEEEEEEEEEEEEY

voi d al |l ocate_sql da(struct sql da *sql da)

int | oopvar;
/* Loop counter */

for (Il oopvar=0;
| oopvar ++)

| oopvar <sql da- >sql d;

switch (sql da-
>sql var [ | oopvar]. sql type)

case SQL_TYP_I NTEGER:
/* | NTEGER */
case SQL_TYP_NI NTEGER:
if ((sqlda-
>sql var [ | oopvar] . sqgl dat a=
( TPCDBATCH_CHAR
*)mal | oc(si zeof (sqlint32))) == NULL)
mem error("allocating | NTEGER") ;
br eak;
case SQL_TYP_BI @ NT:
/* BIGNT */ [*kmaBlI G NT*/
case SQL_TYP_NBI G NT:
[ *#i fdef SQLW NT */

/* if ((sqlda-
>sql var [ | oopvar] . sql data= */
/* ( TPCDBATCH_CHAR

*)mal | oc(sizeof (__int64))) ==
/* #else */
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR

NULL) */

*)mal | oc(sizeof (sqlint64))) == NULL)
[* #endif*/
mem error("allocating BIGQ NT");
br eak;
case SQL_TYP_CHAR:
/* CHAR */
case SQL_TYP_NCHAR:
if ((sqlda-

>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal | oc(256, si zeof (char))) == NULL)
mem error("allocating

CHAR/ VARCHAR") ;

br eak;

case SQL_TYP_VARCHAR:

/* VARCHAR */
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case SQL_TYP_NVARCHAR:
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal | oc(4002, si zeof (char))) == NULL)
mem error("allocating
CHAR/ VARCHAR") ;
br eak;
case SQL_TYP_LONG
/* LONG VARCHAR */
case SQL_TYP_NLONG
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal | 0oc(32702, si zeof (char))) == NULL)
mem error("allocating
VARCHAR/ LONG VARCHAR") ;
br eak;
case SQL_TYP_FLOAT:
/* FLOAT */
case SQL_TYP_NFLOAT:
if ((sqlda-
>sql var [l oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)mal | oc(si zeof (doubl e€))) == NULL)
mem error("allocating FLOAT");
br eak;
case SQL_TYP_SMALL:
/* SMALLINT */
case SQL_TYP_NSMALL:
if ((sqlda-
>sql var [l oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)mal | oc(si zeof (short))) == NULL)
mem error("allocating
SMALLI NT") ;
br eak;
case SQL_TYP_DECI MAL:
/* DECI MAL */
case SQL_TYP_NDECI MAL:
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)mal 1 oc(20)) == NULL)
mem error("allocating DECl MAL");
br eak;
case SQ_TYP_CSTR
/* VARCHAR (null term nated) */
case SQL_TYP_NCSTR
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal | 0oc(4001, si zeof (char))) == NULL)
mem error("allocating
CHAR/ VARCHAR") ;
br eak;
case SQL_TYP_DATE:
/* DATE */
case SQL_TYP_NDATE:
if ((sqlda-
>sql var [l oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal | oc(13, si zeof (char))) == NULL)
mem error("allocating DATE");
br eak;
case SQL_TYP_TI ME:
/* TIME */
case SQL_TYP_NTI ME:
if ((sqlda-
>sql var [l oopvar] . sql dat a=
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( TPCDBATCH_CHAR
*)cal | oc(11, si zeof (char))) == NULL)
mem error("allocating TIME");
br eak;
case SQL_TYP_STAMP:
/* TI MESTAMP */
case SQL_TYP_NSTAMP:
if ((sqlda-
>sql var [ | oopvar] . sql dat a=
( TPCDBATCH_CHAR
*)cal l oc(29, si zeof (char))) == NULL)
mem error("allocating
TI MESTAMP") ;
br eak;

if ((sqlda->sqlvar[loopvar].sqlind=
(short
*)cal | oc(1, si zeof (short))) == NULL)
mem error("allocating indicator");

sgl da_al | ocated = 1;
probl em on NT

I* fix free()

w ¢ 090597 */

return; /* allocate_sqlda */

AR AR E R EEEEEEEEE R R R R

LEE AR EEEEEEEEEEEEEEEEEEEEEERY

/* echo_sqglda -- This routine displays the
contents of an SQLDA. */

AR AR R E R EE R EEEEEE R R R

LR R R EEEEEEEEEEEEEEEEEEEEEERY

voi d echo_sql da(struct sqglda *sqlda, int
*col _| engt hs)

int col ; [+
Col umm count er */

int  col_type; [
Type of col um *

char tenp_string[100] = "\0"; | *
Tenporary string */

char  decimal _string[100] = "\0"; [+
String hol di ng deci mal s *)

char *tenmp_ptr;

TPCDBATCH CHAR mn;
/* precision and accuracy

for decimal conversion */

for (col=0; col<sqgl da->sqld;
Loop through col umm count */

{
col _type=sql da- >sql var[col].sql type;
/* @22817 tjg */

col ++) /*

if (*(sqlda->sqglvar[col].sqglind))
/* @30369 tjg */
fprintf(outstream
",(col _lengths[col]-3));
el se
switch (col _type)
{
case SQL_TYP_| NTEGER:

"% nla
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case SQL_TYP_NI NTEGER:

fprintf(outstream "%Ild
",col _l engths[col],
*(sqlint32 *)(sql da-
>sql var[col].sqgl data));
br eak;

case SQL_TYP_BI G NT:
[ *kmaBlI G NT*/

case SQL_TYP_NBI G NT:
[ *#i fdef SQLW NT*/

/* fprintf(outstream "9%|64d
",col _lengths[col],*/

/* *(__int64 *)(sql da-
>sql var[col].sqgldata));*

| *#el se*/

fprintf(outstream "%I1d
",col _lengths[col],
*(sqglinté4 *)(sql da-
>sql var[col ].sqgl data));
[ *#endi f*/
br eak;

case SQL_TYP_CHAR
case SQL_TYP_NCHAR:

fprintf(outstream "%*s
",col _l engths[col], sql da-
>sql var[col]. sqgl data);
br eak;
case SQL_TYP_VARCHAR:
case SQL_TYP_NVARCHAR:
case SQL_TYP_LONG
case SQL_TYP_NLONG
/* @30369 tjg */
((struct sqlchar *)sql da-
>sql var[col ].sql data) - >
data[ ((struct sql char
*)sqgl da- >sqgl var[col ].sql data)->l ength] =
"\O';
fprintf(outstream "%*s ",
col _l engths[col ],
((struct sql char
*)sqgl da- >sqgl var[col ] . sqgl dat a) - >dat a) ;
br eak;
case SQL_TYP_FLOAT:
case SQL_TYP_NFLOAT:
{ /* kmw */
if ( fabs(*(double *)(sql da-
>sql var[col].sqgl data))
<
TPCDBATCH_PRI NT_FLOAT_MAX )
fprintf(outstream "%#*. 3f
",col _l engths[col],
*(doubl e *) (sql da-
>sql var[col].sqldata));
el se
fprintf(outstream "%e
",col _l engths[col],
*(doubl e *)(sql da-
>sql var[col].sqldata));
br eak;

}

case SQL_TYP_SMALL:
case SQL_TYP_NSMALL:

fprintf(outstream "% hd
",col _l engths[col],

*(short *)(sql da-
>sql var[col].sqgl data));
br eak;
case SQL_TYP_DECI MAL:
case SQL_TYP_NDECI MAL:

m=(*(struct declen *)&sql da-
>sql var[col].sqgllen). m

n=(*(struct declen *)&sql da-
>sql var[col].sqllen).n;

if (sqlrxd2a((char *)sql da-
>sql var[col].sqgl data,tenp_string, mn) != 0)

fprintf(stderr, "\nThe
deci mal val ue could not be converted.\n");
exit (-1);

el se {
tenp_ptr = tenp_string;

if (*temp_ptr =="-")
strcpy(deci mal _string,

el se
strcpy(deci mal _string, "

")

for (tenp_ptr = tenp_string +

1, *tenp_ptr == "'0"; tenp_ptr++)

strcat (deci mal _string, tenmp_ptr);
fprintf(outstream "%s
",col _l engths[col], decimal _string);

br eak;

case SQL_TYP_CSTR:
case SQL_TYP_NCSTR
case SQL_TYP_DATE:
case SQL_TYP_NDATE:
case SQL_TYP_TI ME:
case SQL_TYP_NTI ME:
case SQL_TYP_STAMWP:
case SQL_TYP_NSTAMP:
sql da-
>sql var [ col ]. sql dat a[ sql da-
>sqgl var[col].sqllen+l]="\0";
strcpy(tenp_string, (char
*)sql da- >sql var[col ]. sql data);
fprintf(outstream "%*s
", (col _lengths[col]),tenmp_string);

br eak;
defaul t:
fprintf(stderr,"--Unknown col um
type (%). Aborting.\n",col_type);
br eak;
}
}

fprintf(outstream "\n");

return;
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IEEEEEA R E R EEEEEEEEEREEEEEEEEEEEEEEEEE]

KKK Kok ok KKk k ok kK x [

/* Cal cul ate the el apsed tine.
*/
/*******************************************

KKK Kok kKKK KKk Kk [

voi d get_start _time(Ti mer_struct
*start_tine)
{
int rc = 0;

#if defined (SQLOS2) ||
|| defined (SQLWN) ||

/*@33143aha*/

ftime (start_tine);
#elif defined(SQ.SN)

rc = gettineofday(start_tine);
#el i f defined(SQ.PTX)

getti meof day_mapped(start_tine);

rc = 0; /* gettinmeof day_mapped
returns void */
#elif defined (SQLUN X) ||
/*TI MER j en*/

rc = gettineofday(start_time, NULL);
#el se
#error Unknown operating system
#endi f

defined (SQLW NT)
defined (SQLDOS)

defined (SQ.AI X)

if (rc!'=0) {
fprintf(stderr,"Timer call failed,
aborting test\nExiting tpcdbatch..\n");
exit(-1);
}

IR AR E RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

KK K kK Kk K K Kk Kk kR Rk kR ok ok R Rk ok ok kK

/* Calculate and return the el apsed tine
given a starting tinme. */

IR AR EEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

KK K Kk kK Kk Kk kR Kk kR ok ok R Rk ok ok kK

doubl e get _el apsed_tine ( Tiner_struct
*start_tine)

{
int status = 0;
Ti mer _struct end_time;
doubl e result = -1.0;
#i f ndef SQLW NT
I ong int result_sec;
long int result_usec;
#endi f

#i f defined( SQLSNI)
status = gettineofday(&end_tine);
#el i f defined( SQLPTX)
getti meof day_mapped( & end_ti ne);
status = 0; /* gettineof day_mapped
returns void */
#elif defined (SQLUNIX) || defined (SQLAIX)
status = gettinmeofday(&end_tine, NULL);
/*TI MER j en*/
#elif defined (SQLOS2) || defined (SQLW NT)
|| defined (SQLWN) || defined(SQ.DCS)
ftime(&end_tine);
#el se
anot her operating system **/
#error Unknown operating system

[** | f
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#endi f

if (status != 0)
fprintf(stderr,"Bad return from
getti meof day, don't trust tiner
results...\n");

el se

{
#if defined (SQLUNIX) || defined (SQ.AIX)
result_sec = end_tine.tv_sec -
start_tinme->tv_sec;
result = (double) result_sec;
/* TIMER used micro seconds with
timeval (not nanoseconds) */
if ((start_time->tv_usec > 0) &&\
(start_time->tv_usec < 1000000) &&

(end_tinme.tv_usec > 0) && \
(end_tinme.tv_usec < 1000000))

{
result_usec =
start_tine->tv_usec;
result = (double) result_sec +
result _usec/ 1000000);

end_tinme.tv_usec -

((doubl e)

#elif (defined (SQLOS2) || defined( SQLW NT)
[| defined (SALWN) || defined(SQLDOS))

result = (double) (end_tine.tine -
start_time->tinme);
result = result * 1000 +

(end_time.mllitm- start_time->mllitm;

result = result/1000;
#el se
#error Unknown operating system
#endi f
}
/*

* translate the tinme to that rounded to
the CLOSEST 0.1 seconds as
* required by the TPC-D spec.
*/
/* result
0.099999) * 10))/10.0);*/
result = (double)(((long)((result + 0.05)
* 10))/10.0);
return (result);
}

ROUNDI NG

= (double)(((long)((result +

voi d dunpCa(struct sqlca *ca)

int i;
fprintf(outstream"********************
WNP O: SQ_CA ********************\n")-

fprintf(outstream " SQLCAI D % 8s\ n",
ca- >sql cai d);

fprintf(outstream"SQ.CABC %\ n", ca-
>sql cabc) ;

fprintf(outstream " SQLCODE %\ n", ca-
>sql code) ;

fprintf(outstream " SQLERRM. %\ n", ca-
>sqlerrm);

fprintf(outstream"SQ.ERRMC % *s\n",
ca->sqglerrm, ca->sqglerrnt);

fprintf(outstream " SQLERRP % 8s\n",
ca->sqlerrp);

for (i =0; i < 6; i++)
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{
fprintf(outstream " SQLERRD] %d] :

%\ n", i,
ca->sqglerrd[i] );
fprintf(outstream " SQLWARN % 11s\ n",
ca->sqgl warn);
fprintf(outstream"SQSTATE % 5s\ n",

ca->sql state);
fprlntf(outstream Mhkkkkhkhkkhkhkhkkhhkkhkhkhkkkx*%
END O: Sq_c‘ﬁ\ UJ’VP *****************\n")-
return;
}

IR R EEE LSRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

**********************************/

/* error_check

*/

/* This function prints the contents of the
sqlca error information */

/* structure.

*/

1A AR R E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEE]

**********************************/

I ong error_check(void)
{

char buf fer[512]="\0";

unsi gned short i;

struct sqlca tenp_sqlca; /*
temporary sqlca */ /* @30369 tjg */

tenp_sql ca. sql code = 0; /*
initialize the tenporary sqglca to
avoid
any nenory problens */
if (sqlca.sqlcode != 0)
sql ai nt p(buffer, sizeof(buffer), 80,
&sql ca);
fprintf(stderr, "\ n%.200s\n",
buffer);
fprintf(outstream "\n%.200s\n",
buffer);

/* Decode the SQ.CA in nore detail
KBS 98/ 09/ 28 */

if ((sqglca.sqglerrm) I *
or nore tokens */

&% (sqglca.sglerrm <
sizeof (sqlca.sqlerrnct)) /* and field not
full */

)

{
char *tokptr;
int tokl;
*(sqglca.sqglerrnc + sqlca.sqglerrm)
="'\0"; [/* prevent strtok from scanning
beyond end */

there's one

fprintf(stderr,"\n SQLCA:
tokens:\n");
fprintf(outstream"\n SQ.CA:

tokens:\n");

tokptr=strtok(sql ca.sql errnt,
"\ xff");

while ( tokptr
&&

( (tokl =

(sizeof (sqlca.sqglerrnc) - (tokptr-
sqlca.sqglerrnt))) > 0)

{
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fprintf(stderr, "%*s\n", tokl,
tokptr);

fprintf(outstream
tokptr);

tokptr=strtok(NULL,
}

}
fprintf(stderr, "\n SQLCA:
errd 1-6= %l %l % %l %l %\ n",
sqgl ca. sqgl errp,
sqlerrd[ 0], sqglca.sqglerrd[1],
sqlerrd[ 2],
sqgl ca.sqglerrd[ 3],
sglerrd[4], sqglca.sqglerrd[5]);
fprintf(outstream "\n SQ.CA:
%8s, errd 1-6= % % % % % %\ n",
sql ca. sql errp,
sglerrd[0], sqglca.sqglerrd[1],
sqlerrd[ 2],
sql ca. sql errd[ 3],
sqlerrd[ 4], sqglca.sqglerrd[5]);

"0h*s\n"
t okl ,
"\ xff");

errp=
% 8s,

sql ca.
sql ca.

sql ca.
errp=

sql ca.
sql ca.

sql ca.
tenp_sqlca = sqlca; /* Make a
sqlca in case it gets changed

in the next
/* @30369 tjg */

copy of

st at ement bel ow */

/**

Determine if the error is critical

or a connection can be nade **/

EXEC SQL CONNECT ;
/* @28763 tjg */

if (sqlca.sqglcode == SQLE_RC _NOSUDB )
{ /* no connection exists */
/*Print out header for DUMP*/
fprintf(outstream
"*************************************\n");
fprintf(outstream "*
CONTENTS OF SQLCA *\n");
fprintf(outstream
"*************************************\n\n")

/*Print out contents of SQ.CA
vari abl es*/

fprintf(outstream "SQCABC =
% d\n", tenp_sqlca.sql cabc);

fprintf(outstream "SQCODE =
% d\n", tenp_sqlca.sql code);

fprintf(outstream "SQERRMC =
%. 70s\ n", tenp_sqlca.sqlerrnt);

fprintf(outstream "SQERRP =
%.8s\n", tenp_sqglca.sqglerrp);

for (i =0; i < 6; i++)

fprintf(outstream "sqlerrd[%d]

= %u\n", i, tenp_sqlca.sqlerrd[i]);

}

fprintf(outstream "SQWARN =
9%9.11s\n", tenp_sql ca.sqglwarn);

fprintf(outstream "SQSTATE =
%.5s\n", tenp_sqlca.sqlstate);

fprintf(stderr, "\nCritical
SQLCODE. Exiting TPCDBATCH\ n");
exit(-1);
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}
return (tenp_sql ca. sql code);

} [* error_check */

/*******************************************
*******/

/* Displays a help screen

*/
/*******************************************

KKKk kKK [

voi d di spl ay_usage()

{
printf("\ntpcdbatch --

%", TPCDBATCH_VERSI ON) ;
printf("\n\nSyntax is:\n");
printf("tpcdbatch [-d dbname] [-f

file_nane] [-I file_name] [-r on/off]");

versi on

printf("\n [-v on/off] [-b
on/off] [-u p/t/tl/t2]");
printf("\n [-s scale_factor] [-n

streamnun] [-minlistmax] [-h]\n");

printf("\n where: -d Database nanme");

printf("\n Defaul t -
dbname set in $DB2DBDFT");

printf("\n -f Input file
contai ning SQL statenents");

printf("\n Default -
stdin ");

printf("\n -r Create set of

output files containing query results");
printf("\n Default -
of f");
printf("\n -v  Verbose.
information to stderr during");
printf("\n query
processing");
printf("\n
of f");
printf("\n - Process groups of
statenments as bl ocks ");
printf("\n
individually.");
printf("\n
of f");
printf("\n -u
- for power test");
printf("\n t
- for throughput test without");
printf("\n
UFs (run this instead of t2)");
printf("\n tl
- for throughput test step 1");
printf("\n
only running queries");
printf("\n t2
- for throughput test step 2");
printf("\n
runni ng update functions");
printf("\n -s Scale factor");
printf("\n Default -
0.1");
printf("\n -n
printf("\n
- 0");
printf("\n
- -1

Sends

Default -

i nstead of
Defaul t -

Update streans: p

St ream nunber ") ;
Def aul t

Qualification
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printf("\n Power
0");
printf("\n Thr oughput

- >= 1 (actual
query streant);

nunber depends on the current

printf("\n -m Maxi mum nunber of
keys to delete at a time");

printf("\n Defaul t -
400");

printf("\n -h Display this help
screen");

printf("\n -p turns smeaphores
on or off");

printf("\n Defaul t -
of f");

printf("\'n\nControl statenments specifying
out put and performance details");
printf("\ncan be included before SQ

statements; they will apply for");
printf("\'nthat and subsequent statenents
until updated.");

printf("\n\nSyntax: --#SET <control

option> <val ue>");

printf("\n\n option val ue
default");
printf("\nROAS_FETCH -1 to n -1

(all rows fetched fromanswer set)");
printf("\nROAS_OUT -1ton -1

(all fetched rows sent to output)");
printf("\n\n--#TAG tag

(user specified tag name for sequence#)");
printf("\n--#COMWENT  conmment

(user specified conments for output)");
printf("\nNote: Al statements executed

wi th | SOLATION LEVEL RR');

printf("\n and must be terninated
with semi-colons.\n");
exit (1);

}

/*******************************************
*****/

/* Converts a string to upper case

characters */
/*******************************************

*****/

char *uppercase( char *string )

char *c; /* tenmp char used to
convert word to upper case */
for ( ¢ = string; *c I="'\0"; c++)
*c = (char) toupper( (int) *c );

return (string);

}

/*******************************************
*****/

/* Converts a string to | ower case

characters */
/*******************************************

*****/
char *| owercase( char *string )
{
char *c; /* tenmp char used to
convert word to | ower case */
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for string; *c !="'"\0";

= Cc++)
(char) tolower( (int)

Cc
= *c )

(
*c

return (string);

/*******************************************

KKKk kKKK [

/* Parses and processes command |ine
options. */
/*******************************************

KKk Kk kKK [

voi d comm |ine_parse(int argc,
struct global _struct *g_struct)

{

char *argv[],

char authent_info[40] = "\0";
char *testptr;
int |oopvar = 0;

int
#i f def

conmopt = 0;
PARALLEL _UPDATES
nt runni ng_updat es=0;
nt updat ePair=-1;

nt updateStreamnmr-1;
nt function;

nt copyOnOr O f;

nt del et eChunk=0;
#endi f

i
i
i
i
i
i [/ *DELj en */

while ((loopvar < argc) && (argc != 1)) {
)

switch(*(argv[loopvar]+1)) {

if (*argv[loopvar] ==

case 'f'
/* @26350 tjg */
case 'F
strcpy(g_struct-
>c_| _opt->infile,argv[++l oopvar]);

br eak;
/* kjd715 */
case '|'
case 'L’ | oopvar +=1;
/*

strcpy(g_struct-
>c_| _opt->str_file_nane, argv[ ++l oopvar]);
*/
br eak;
[* Kkjd715 */
case 'r'
/* @26350 tjg */
case 'R
if
(!strcnp(uppercase(argv[ ++l oopvar]),"ON"))
g_struct->c_| _opt->outfile=1;
el se
g_struct->c_| _opt->outfile=0;
br eak;

case 'd'
/* @26350 tjg */
case 'D

strcpy(dbnane, ar gv[ ++l oopvar]);
br eak;
case 'V’

/* @26350 tjg */
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case 'V
if
(!strcnp(uppercase(argv[ ++l oopvar]),"ON"))
ver bose=1;
el se
ver bose=0;
br eak;

case 'u'
/* @26350 tjg */
case 'U
g_struct->c_| _opt->update=-1; /*
init to invalid nunber */
if
(!strcnmp(uppercase(argv[ ++l oopvar]), "P1"))
g_struct->c_| _opt->updat e=1;
/* power query streant/
if
(!strcnmp(uppercase(argv[loopvar]), "P2"))
g_struct->c_| _opt-
>updat e=3; /* power update w th updates*/
if
(!strcnp(uppercase(argv[loopvar]),"P"))
g_struct->c_| _opt - >updat e=4;
/* power update w thout updates*/
if
(!strcnmp(uppercase(argv[loopvar]),"T1"))
g_struct->c_| _opt-
/*t hroughput query stream */
if
(!strcnmp(uppercase(argv[loopvar]),"T2"))
g_struct->c_| _opt-
/* throughput update with updates

>updat e=0;

>updat e=2;
*/
if
(!'strcnp(uppercase(argv[loopvar]),"T"))
g_struct->c_| _opt -
>updat e=5; /* throughput update wi thout
updates */

br eak;

case 'b'
/* @26350 tjg */
case 'B
if
(!strcnp(uppercase(argv[++l oopvar]),"ON"))
g_struct->s_info_ptr-
>query_bl ock=1;
el se
g_struct->s_info_ptr-
>query_bl ock=0;
br eak;

case 'n'
/* @26350 tjg */
case 'N
g_struct->c_| _opt->i nt Streamum
= atoi (argv[ ++l oopvar]);
br eak;

case 's'
/* @26350 tjg */
case 'S g_struct-
>scal e_factor=at of (argv[ ++l oopvar]); break;
case 'h':
case 'H
/* @26350 tjg */
di spl ay_usage();
br eak;
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case 'm

case 'M
inlistmax =

atoi (argv[ ++l oopvar]); /* wc 081897 */

br eak;

case 'p'

case 'P
if

(!strcnp(uppercase(argv[ ++l oopvar]),"ON"))
/* bbe 072599 */

sencontrol = 1;
el se

senctontrol = 0;
br eak;

#i f def PARALLEL_UPDATES
case 'i':
updat ePai r
(argv[ ++l oopvar]);
#i f def UF2DEBUG
fprintf (stderr,
%\ n", updat ePai r) ;
fflush(stderr);

= atoi

"updat ePair =

#endi f
br eak;

case 'j'
function =
(argv[ ++l oopvar]);
#i f def UF2DEBUG
fprintf (stderr,
%\ n", function);
fflush(stderr);

at oi

"function =

#endi f
br eak;

case 'k':
updat eSt ream = at oi
[ ++l oopvar]);
#i f def UF2DEBUG
fprintf (stderr,
%\ n", updat eStrean) ;
fflush(stderr);

(argv

"updat eStream =

#endi f
br eak;

case 'x':

/*DEL jen -x is chunk*/

del et eChunk = at oi
(argv[ ++l oopvar]); /* to delete for
this */
#i f def UF2DEBUG

fprintf (stderr,
%\ n", del et eChunk) ;

fflush(stderr);

"Del Chunk =

#endi f
br eak;
/* invocation */

case 'z':

runni ng_updates = 1,

br eak;
#endi f

default :

fprintf(stderr,"An invalid
option has been set\n");

di spl ay_usage();

br eak;
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} /** end switch **/
} /** end if **/

| oopvar ++;
} /** end while **/

/* checking if -u option is set */
if (g_struct->c_| _opt->update -1) {
fprintf(stderr, "-u option is not set,
exiting ...\n");
exit(-1);

#i f def PARALLEL_UPDATES
if (running_updates) {
if (updatePair == -1)
fprintf (stderr, "The paraneters to
t pcdbat ch have not been passed
correctly\n");
exit (-1);

el se {
/* check to see if we are to use
copy on for the |load */

if (( getenv("TPCD LOG') != NULL )

(!strcnp(uppercase(getenv("TPCD LOG')), " YES"
))

/* okay, we have set LOG RETAIN
on so we need to use copy directory */
copyOnOr O f = TRUE;
}

el se

/* log retain off don't use copy
directory */

copyOnOr O f = FALSE;

if (function == 1)
/* runUF1_fn (updatePair,
updateStrean); aph 981205 */
runUF1l_fn (updatePair,
updat eStream dbnane, userid, passwd);
el se
if (function 2) {
fprintf(stderr, "A-Calling
runUF2_fn 9% %l %d ...\n",

updat ePai r, updateStream del et eChunk);
/* runUF2_fn (updatePair,
updat eStream del et eChunk) ; aph 981205 */
runUF2_fn (updatePair,
updat eStream del et eChunk, dbnane, userid,

passwd) ;

el se {
fprintf (stderr,
to tpcdbatch\n");
exit (-1);

"Wong function
exit (0);

}
#endi f /* PARALLEL_UPDATES */
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/* 1f no database nane is given, then use
the one specified in the
envi ronnent vari abl e DB2DBDFT
otherw se error */
if (!strcnp(dbnane, "\ 0")) {
testptr = getenv("DB2DBDFT")
if (testptr NULL) {
fprintf(stderr, "\nNo database nane
has been specified on conmand ")
fprintf(stderr, "line\nnor in
envi ronnment variabl e DB2DBDFT. ") ;
di spl ay_usage();

el se
strcpy(dbnane, testptr)

}
/* kjd715 */
/*
if (g_struct->c_| _opt->outfile) &&
I'strcenp(g_struct->c_| _opt-
>str_file_nane, "\0"))
fprintf(stderr, "\nMiust specify input
file for statenent list.\n");
di spl ay_usage();

*]
/* kjd715 */
}

/*******************************************

KKKk kKKK [

/* Converts DECI MAL val ues to ASCI
*/

/*******************************************

t ext

********/

int sqgl rxd2a(
[ *kmwe/

/* C++ *[char *decptr
/* C++ *[char *asciiptr
short prec,

short scal)

{/* * [
int allzero =
[* C++ */char
unsi gned char
/* C++ */char

TRUE,
*sreptr;
si gn;
*targptr, decimal_point =
int rc = 0;
[ *kmwr/
int tnpint,
int count, j,

src_ni bbl e
limt[3];

targptr = &asciiptr[ prec + 1];
*(1 + targptr) ="'\0'
srcptr = decptr + prec/2

/* Validity check sign nibble */
if (((sign = sqlrx_get_right_nibbl e(
*srcptr )) < 0x0a)
|| (prec > SQL_MAXDECI MAL) |
scal ))

{

(prec <

goto exit;
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}/** end end if invalid sign value **/

limt[ O] =scal; limt[ 1] = prec -
scal; limt[ 2] =0
src_nibble = LEFT
for(j =0 j <2 j++)
for( count = limt[ j ] ; count >0
count-- )
tnpint = ( (src_nibble == LEFT)?

sqgl rx_get _| ef t _ni bbl e(
*srcptr-- )
sqgl rx_get _right_ni bbl e(
*sreptr ) )
if( tmpint > 9 )

goto exit;
}
el se
*targptr-- = (/* C++
*/char)tnmpint + '0'
src_nibble = ((src_nibble == LEFT)
? RIGHT : LEFT)
if (tnpint !'= 0 ) allzero = FALSE
} /** end for scal > 0 **/
if(j ==0)
*targptr-- = deci mal _point;
el se
*targptr = (/* C++ */char)((allzero
(sign == SQLRX_PREFERRED PLUS)
I
(sign == 0x0a)
[
(sign == 0x0e)
I
(sign == 0x0f)) ?
C g o
); S
} /** end for limt[ j++ ] > 0 **/
exit
if( rc<0)
printf ("The deci mal conversion has
failed\n")
exit (-1);
}

return(rc);
} /** sqglrxd2a **/

AR AR R E R EEREEEEEEEEEEEEEEEEEEEEE ]

LR SR EEEEEEEEEEEE LY

/* Does sone setup and initialization like
parsing comand line */

/* and connecting to database
process id of agent. */

AR R E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEE]

Ret ur ns

**********************/

void init_setup(int argc, char *argv[],
struct gl obal _struct *g_struct)

{
int connect=0
#i f ndef SQLW NT
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char *pid;

#endi f
char tenparray[256] ="\0"
int | oopvar=0;
FI LE *updat eFP;
FI LE *f pSeed;
char file_nane[256]
short seedEntry;
long | Seed;
int i;

= "\o":

/** Parse and process comrand |ine
options **/
conm | i ne_parse (argc,argv,g_struct);

/*******************************************
****************************I

/* Start the nminline report processing.
*/
/*******************************************
****************************I
if (!strcnp(g_struct->c_| _opt-
>infile,"\0")) {
i nstreanrstdin;

el se {
i nstream=NULL;
if ( (instream = fopen(g_struct-
>c_| _opt->infile, READMODE)) == NULL ) {
/* kjd715 */
fprintf(outstream "XXThe input
file could not be opened.\n\n");
/* kjd715 */
fprintf(stdout,"Make sure that the
filenanme is correct.\n");
fprintf(stdout,"filename =
%s\n",g_struct->c_| _opt->infile);
exit(-1);

} /* open the input file if specified
*/
}

/* | MPORT (begin) - determ ne whether we
shoul d use the | MPORT api or */

/* LOAD api for loading into the staging
tables, default is |oad */

if (env_tpcd_update_inmport != NULL)

if
(!strcnmp(upper case(env_t pcd_updat e_i nport), "
TRUE"))

{
il mport Stagi ngThl = 1; /*
import */

use

}
/* DJID */
else if
(!'strcmp(upper case(env_t pcd_updat e_i nport), "
TF"))
il mport StagingThl = 2; /* Tabl e
Functions */

}
}

/* | MPORT (end) */
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/* we want to print the seed in the
output files to show what seed was */

/* used to generate the queries. */

/* if intStreamNumis -1 then we are
running a qualification database */

/* and the default seed has been used so
skip this section */

if (g_struct->c_| _opt->intStreanNum >= 0)

/* check to neke sure the
TPCD_RUNNUMBER envi ronnent variable is set.
we */

/* use this and the stream nunber to
det erm ne which seed was used to */

/* generate the current set of queries
*/

if (getenv("TPCD_RUNNUMBER') == NULL)

fprintf(stderr,"\nThe
TPCD_RUNNUMBER envi ronnent variable is not
set");

fprintf(stderr,"....exiting\n");

exit(-1);

}

if (getenv("TPCD_NUVMSTREAM') == NULL)

fprintf(stderr,"\nThe
TPCD_NUMSTREAM envi ronnent variable is not
set");

fprintf(stderr,"....exiting\n");

exit(-1);

/*******************************************
EE R R SR Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk Sk Sk kS ko o o o

* SEED j en

* we want to print the seed used in
the output files. For the seed usage
* we can now reuse the seeds fromrun

therefore all the power runs

* wWill use the 1st seed in the file,
and the throughput streams will use

* the 2nd to #streams+1 seeds.

* determine the seed to use...e.qg.

to run,

given 3 streams will have the foll ow ng:
*
Entry in seed file
* TEST St ream Nunber
Run 1 Run 2
* power 0
1 1
* t hr oughput 1
2 2
* 2
3 3
* 3
4 4

khkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk**x*
*****************************I

seedEntry = g_struct->c_| _opt-
>i nt StreamNum + 1;

/* end SEED jen */

/* open the generated seed file...if
not there, try the default */

sprintf(file_nane,
"U%s%audi t runs¥%snseednme"”,
env_t pcd_audit_dir,
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env_t pcd_path_delim
env_t pcd_path_delimn;

if ((fpSeed =
fopen(fil e_nane, READMODE)) == NULL )
{
fprintf(stderr,"\nCannot open the
seed file, please ensure that\n");
fprintf(stderr,"the file exists.
filename = %\n",file_nane);
exit(-1);
}
for (i =1; i

<= seedEntry; i++)

if (feof (fpSeed))
{

| Seed = -1; /* seed not
avai | abl e for sone reason */

}

fscanf (f pSeed, "% d\ n", & Seed) ;
}
g_struct->l Seed =
fcl ose(fpSeed);

| Seed;

}

/* check to see if we are to use copy on
for the load */
if (( getenv("TPCD_LOG') != NULL ) &&

(!strcmp(uppercase(getenv("TPCD _LOG')), " YES"
))

/* okay, we have set LOG RETAIN on so
we need to use copy directory */
g_struct->copy_on_|l oad = TRUE;
}

el se

/* log retain off don't use copy
directory */
g_struct->copy_on_l oad = FALSE;
}

AR R E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEE]

**********************/

/* Make sure that DB2 is started.

*/

/* CONNECT now unless this is a UF stream
for a Throughput test. */

/* (aph 98/12/22)

*/
/*******************************************

**********************/

if (g_struct->c_| _opt->update > 1)

/* This is an update function stream
in a throughput run. */

/* Just nmake sure that DB2 is started.
Each UF child will CONNECT itself. */

if (verbose)
fprintf(stderr,"\nStarting the DB2 Dat abase
Manager Now\ n");

sql estar ();

el se
{ [/* In all other cases, CONNECT to the
target database. */
do
{
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if (!strcrnp(userid,"\0")) /** No
aut henti cation provided **/
EXEC SQL CONNECT TO : dbnane;
el se EXEC SQ. CONNECT TO : dbnane
USER :userid USI NG : passwd;
if (sqlca.sqlcode ==
SQLE_RC _NOSTARTG) {
if (verbose)
fprintf(stderr,"\nStarting
the DB2 Dat abase Manager Now\ n");
sqlestar ();
connect =0;
}
el se connect =1;
} while (!connect);
error_check();

/kk*****************************************

khkkkhkhkhkhhkhhhkhhkhhhhhhhhhhhhhhkhkx

* Al session initialization is perfornmed
at connect time or imediately *

* following and is conplete before
starting the stream *

khkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhhhhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkxkx*

*******************************/

/** Get start timestanp for stream **/
get _start_time(&g_struct-

>stream start_tinme)); /* TI ME_ACC j en*/
strcpy(g_struct->file_time_stanp,

get _tinme_stanp(T_STAMP_FORM 2, &(g_struct -
>streamstart_time))); /* TIME_ACC jen*/

if (getenv("TPCD_RUN DI R") != NULL)
strcpy(g_struct-
>run_dir, getenv("TPCD_RUN DI R"));
el se
strepy(g_struct->run_dir,".");

/* if we are running a throughput test,
then we nust report the */

/* stream count information...we wll
report one file per stream*/

/* and anal gamate them after all
have conpleted */

/* if the nunber of streans is greater
than O then this is a throughput test*/

switch (g_struct->c_| _opt->update)

{

streans

case (2):
case (5):
/* updat e throughput
function stream */

sprintf(file_nane, "% %strcntuf. %", g_struct
->run_dir,
env_t pcd_path_delim
g_struct->file_tinme_stanp);
br eak;
case (3):
case (4):
/* update power function
stream */

sprintf(file_name, "% %pstrcntuf. %", g_struc
t->run_dir,

Page: 107



env_t pcd_path_delim
g_struct->file_tinme_stanp);
br eak;
case (1):
/* power query stream */
sprintf(file_nane,
"OsYspstrent %d. %", g_struct->run_dir,
env_t pcd_path_del im
g_struct->c_| _opt-
>intStreamNum g_struct->file_tine_stanp);
br eak;
case (0):
/* throughput query stream
*/
sprintf(fil e_nane,
"OsYsstrent %d. 98", g_struct->run_dir,
env_t pcd_path_del im
g_struct->c_| _opt -
>intStreamNum g_struct->file_tine_stanp);
br eak;
}

if( (g_struct->streamreport_file =
fopen(file_name, WRI TEMODE)) == NULL )

fprintf(stderr,"\nThe output file for
the stream count information\n");

fprintf(stderr,"could not be opened,
make sure the filenanme is correct\n");

fprintf(stderr,"filename =
%s\n",file_nane);

exit(-1);

if (g_struct->c_| _opt->update > 1)

/* update function stream */
fprintf(g_struct->streamreport_file,
"Update function stream
% .*s\n",
T_STAWP_3LEN, T_STAMP_3LEN, /*
TI ME_ACC j en*/

starting at

get _tinme_stanp(T_STAMP_FORM 3, &(g_struct -
>streamstart_tinme))); /* TIME_ACC jen*/

}

el se

/* query stream */
fprintf(g_struct->streamreport_file,

"Stream nunber % starting at

% .*s\n",
g_struct->c_| _opt-

>i nt St r eamNum
T_STAMP_3LEN, T_STAMP_3LEN,

/* TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 3, &(g_struct -
>streamstart_tine))); /* TIME_ACC jen*/
}

#i f ndef LI NUX
fclose(g_struct->streamreport_file)
#endi f
/* set up the update_numfile nane so
that if we do use senmaphores, */

/* we will have a filenane to generate
the senkey */
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sprintf(g_struct->update_numfile,
"% %% . %. updat e. pai r. nunt,
env_t pcd_audit_dir,
env_t pcd_path_delim
upper case(env_t pcd_dbnane),
| ower case(env_user));
sprintf(g_struct->semfile,
"U%.%.senfile", env_tpcd_dbname, env_user);
if (g_struct->c_| _opt->intStreanNum == 0)

sprintf(g_struct->semfile2,
"s.%.senfil e2", env_tpcd_dbnane,
env_user);

if (verbose) { /* print out the update
pair nunber file for debugging */
fprintf(stderr,"\'n init_setup:
update pair nunb file = %\n",
g_struct->c_| _opt-
>i nt St reamNum g_struct->update_numfile);

}

/* update the
$TPCD_AUDI T_DI R/ $TPCD_DBNAME. $USER. updat e. pa
ir.numfile */
/* update pairs have been run */
if (( g_struct->c_|_opt->update >= 1) &&
( g_struct->c_| _opt->update < 4 ))
/* on or onl, but not */ /* bbe or

strem %

> 1 */

updat eFP = fopen(g_struct-
>update_numfile,"r");

if (updateFP != NULL )

{

f scanf (updat eFP, "%l", &updat ePairStart);
f cl ose(updat eFP) ;
if (g_struct->c_| _opt->intStreanNum
/* on, 1 update pair */
updat ePai r St op = updat ePair Start

== O)

+ 1;
el se /* only, multiple
update pairs, streamnunmber will be total */
updat ePai r St op = updatePairStart
+ g_struct->c_| _opt->intStream\um
current Updat ePair =
updat ePairStart;

if (updatePairStart <= 0)
{

fprintf(stderr,"updatePairStart
is bogus!");
exit(-1);

}

el se

fprintf(stderr,"\n % not set up,
set this \n",g_struct->update_numfile);

fprintf(stderr,"file to contain the
nunber of the update pair to \n");

fprintf(stderr,"run and
resubmt\n");

exit(-1);

}

return ;
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}

/*******************************************
**************************/

/* A function to print out the colum titles

for a returned set */
/*******************************************

**************************/

voi d print_headi ngs (struct sqglda *sql da,

int *col _| engths)
{

int col = 0; /*
Col umm numnber */

int col_width = 0; /*
wi dth of col um */

int max_col_width = 0; /*
maxi mum col unm wi dt h */

int col_nane_length = O; /*
si zeof columm nane string */

int col _type = 0; /*
colum type */

int total _length = 0; /*

accurul ator var. for
I ength of colum headi ngs */
int |oopvar = 0;

char col _nane[ 256] = "\0";
unsi gned char mn; I *
preci sion and accuracy
for
deci mal conversion */
fprintf (outstream"\n");

/** 1 oop through for each colum in
sol ution set
and determ ne the maxi mum col umm wi dt h

*x [

for (col = 0; col < sqlda->sqld;
col _name_| engt h=sql da-
>sql var[col]. sqgl nane. | engt h;

col _type = sql da->sql var[col].sqltype;

col _width = sqgl da->sqgl var[col].sqllen;
strncpy(col _nane, (char *)sql da-

>sql var[col ]. sqgl nane. dat a, col _nane_| ength) ;

col ++) {

switch (col _type)

case SQL_TYP_SMALL:
case SQL_TYP_NSMALL:
/* @30369 tjg */
col _I engths[col ]
(col _nane_| engt h, 6);
br eak;
case SQL_TYP_I NTEGER:
case SQL_TYP_NI NTEGER:
col I engths[col] = TPCDBATCH_MAX
(col _nane_| engt h, 11);
br eak;
case SQL_TYP_BI G NT:
case SQL_TYP_NBI G NT:
col _Iengths[col] = TPCDBATCH_MAX
(col _nane_l engt h, 19);
br eak;
case SQ_TYP_CSTR:
case SQL_TYP_NCSTR
case SQL_TYP_DATE:
case SQL_TYP_NDATE:

= TPCDBATCH_MAX

[ *kmaBl G NT*/
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case
case
case
case
case
case
case
case

SQL_TYP_TI ME:
SQ._TYP_NTI ME:
SQ._TYP_STAMP:
SQL_TYP_NSTAWP:
SQL_TYP_CHAR:
SQ._TYP_NCHAR:
SQL_TYP_VARCHAR:
SQL_TYP_NVARCHAR:
case SQL_TYP_LONG
case SQL_TYP_NLONG
col _l engths[col] = TPCDBATCH MAX
(col _nane_l engt h, col _wi dt h);
br eak;

case SQL_TYP_FLOAT:
case SQL_TYP_NFLQAT:
/* kmw - note:
TPCDBATCH_PRI NT_FLOAT_W DTH > max | ong
identifier */
col _lengths[col] =
TPCDBATCH_PRI NT_FLOAT_W DTH;
br eak;

case SQL_TYP_DECI MAL:
case SQL_TYP_NDECI MAL:

m=(*(struct declen *)&sql da-
>sqgl var[col].sqgllen). m

n=(*(struct declen *)&sql da-
>sql var[col].sqllen).n;

col _l engths[col] = TPCDBATCH MAX
((int)(mn), col _nane_l ength);

/* Special handling for
/* @26350 tjg */

br eak;

DECI MAL */

defaul t:
fprintf(stderr,"--Unknown col um
type (%). Aborting.\n",col _type);
br eak;
}

fprintf(outstream"%*.*s
",col _l engths[col], col _nane_Il engt h, col _nane)

total _l ength += (col _l engths[col] +
2); I* 2 is from padding spaces */

}

fprintf(outstream"\n");
for (loopvar=0; |oopvar < total _| ength;
| oopvar ++)
fprintf(outstream"-");
fprintf(outstream"\n");

/*******************************************
************************I

/* Gets the current systemtime and prints
it out */
/*******************************************
************************/
char *get_time_stanmp(int form Timer_struct
*time_pointer)

Ti mer_struct tenp_stanp; /* TIME_ACC jen
*/

Page: 109



struct tm *tp;
size_t tineLength = O;

/* TIME_ACC jen start */
if (time_pointer (Ti mer _struct
get _start_time(& enp_stanp);
el se
tenp_stanp = *ti nme_pointer;

*) NULL)

#if defined (SQLUNIX) || defined (SQAIX)
tp = localtime((time_t
*)&(tenp_stanp.tv_sec));
#elif (defined (SQOS2) || defined(SQW NT)
|| defined (SQLWN) || defined(SQ.DOS))
tp = localtinme(&(tenp_stanp.tine))
#el se
#error Unknown operating system
#endi f

/* TIME_ACC j en stop*/

if ((form== T_STAMP_FORM 1) ||
T_STAMP_FORM 3))

(form==

{

/* SUN fix bbe start */
#if (defined (SQLWNT) ||
|| defined (SQLCS2) |

defined (SQLWN)
defi ned( SQLDCS))

tinmeLength = strftime(newine, 50, " %
U, tp);
#elif (defined (SQLUNI X) || defined
(SQLAI X))
timeLength = strftinme(newine, 50, "%
%", tp); /* SUN ...test this */
#el se
#error Unknown operating system
#endi f

/* SUN fix bbe stop */
/* TIME_ACC jen start*/
if (form== T_STAWP_FORM 3)

/* concatenate the
m crosecond/nilliseconds on the end of the
*/

/*timestanp jenl006 */
#if defined (SQLUNI X) || defined (SQLAIX)

sprintf(newtime+ti meLength,".%0). 6d",tenp_sta
nmp. tv_usec)

#elif (defined (SQLOS2) |
|| defined (SQLWN) ||

def i ned( SQLW NT)
def i ned( SQLDCS) )

sprintf(newtime+ti meLength,".9%0.3d",tenp_sta

mp.mllitm;
#el se
#error Unknown operating system
#endi f
/* TIME_ACC j en stop*/
}
}
el se

if (form== T_STAWMP_FORM 2)
strfti me(newtine, 50, " %y %rd-
WBANE" , t p);

return (newtine);

/kk*****************************************

LEER R EEEEE SRR RS
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/* Handl e all the processing for the sunmary
table */

/kk*****************************************

LEER R EEEEE SRR EERY

voi d summary_table (struct global _struct
*g_struct)

doubl e arith_nean
doubl e geo_nean
int num st nt
int num stnt _for

0;
0;
0
_geo_nean =0

doubl e
doubl e
doubl e
doubl e

adj usted_a_nmean = 0

adj usted_g _nean = 0

adj usted_g_nean_intern;
adj usted_nmax_tinme = 0

doubl e
di fferent
doubl e
doubl e
/* doubl e
doubl e
doubl e

Ts = 0; /*
TPC-D metrics */

Ts1l
Ts2
QopD
Q hD
QhD

doubl e db_si ze frac_part = O; /*
stores the fractional part of db size */

doubl e db_si ze = 0; /*
size in nunbers */

char db_size_qualifier[3]
MB, GB or TB */

0; MARK
0
0; */

= "\o"; | *

struct stnt_info
*s_info_ptr,
*s_info_head_ptr
*max
*mn;

/* Determine the size of the database
fromthe scale factor (1 SF = 1GB) */
if (g_struct->scale_factor < 1.0) {
db_size = g_struct->scale_factor *
1000
strcpy(db_size_qualifier, "MB");
} else if (g_struct->scale_factor >=
1000.0) {
db_size = g_struct->scale_factor /
1000
strcpy(db_size_qualifier
} else {
db_size = g_struct->scal e_factor
strcpy(db_size_qualifier, "GB");

"TBY);

/* conmputes the fractiona
db_si ze */

db_si ze_frac_part
db_si ze

part of

(int)

= db_size -

s_info_ptr = g_struct->s_info_ptr; /*
Just use a | ocal copy */
s_info_head_ptr = s_info_ptr

max = s_info_head_ptr
/* ensure that we are not already setting
max to the UF timngs */
while ( strstr(nmax->tag
max = max->next;

"UF") !'= NULL )
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mn = max;
if (g_struct->c_| _opt->outfile) /*
create the appropriate output file */
output _file(g_struct);

/* wite the seed used for this run
unless it is a qualification run */

/* (qualification runs use the default
seed for their queries) or */

/* unless it is the update function
stream (no seeds used for this) */

/* (this is an update streamiff update
is 2) */

if ((g_struct->c_|_opt->intStreanNum >=0)

(g_struct->c_| _opt->update != 2) )
if (g_struct->lSeed == -1)

fprintf( outstream"\nUsing default
qgen seed file");

el se
fprintf (outstream "\nSeed used
for current run = %d", g_struct->l Seed);
fprintf( outstream"\n");

/* print out the stream nunber if we are
in a throughput streamand if */
/* this is not the update stream portion
of the throughput test */
if ( (g_struct->c_|_opt->intStream\um >
0)
(g_struct->c_| _opt->update !'=2) )

fprintf( outstream "Stream nunber =
%I\ n", g_struct->c_| _opt->i nt Stream\un ;
}
/* print the streamstart tinestanp to
the inter file */
fprintf (outstream "Streamstart tinme
stanp %.*s\n",
T_STAWP_3LEN, T_STAMP_3LEN, /*
TI ME_ACC j en*/

get _tinme_stanp(T_STAMP_FORM 3, &(g_struct -
>streamstart_tinme))); /* TIME_ACC jen*/

/* print the streamstop tinestanp to the
inter file */

fprintf (outstream "Streamstop tine
stanp %.*s\n",

T_STAMP_3LEN, T_STAMP_3LEN, /*

TI ME_ACC j en*/

get _time_stanmp(T_STAMP_FORM 3, &(g_struct-
>streamend_tinme))); /* TIME_ACC jen*/

fprintf (outstream
Resul t s\ n
fprintf (outstream
"\ nSequence #
Adjusted Time Start Ti mestanp
Ti mestanmp\n\n");

"\'n\ n\ nSunmary of
\n");

El apsed Tinme
End

/* Go through the linked list and
determ ne which statenent had the
hi ghest and | owest el apsed tinmes */
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while ( (s_info_ptr != NULL) &&
(s_info_ptr != g_struct->s_info_stop_ptr) )

{

/* check if we are in an update
function...if so, we do not want to */

/* consider the update function tines
as the min or max time */

if ( strstr(s_info_ptr->tag,"UF") ==
NULL )

{

/* we are not in an update function
*/
if (s_info_ptr->el apse_tine > nax-
>el apse_tine)
mx =
el se
if ((s_info_ptr->elapse_time <
m n->el apse_ti ne)
&& (s_info_ptr->el apse_tine

s_info_ptr;

> -1))
mn =s_info_ptr;
}

s_info_ptr = s_info_ptr->next;

}

s_info_ptr = s_info_head_ptr;
/** Start fromthe first structure and go
through until the stop
pointer is reached **/
while ( (s_info_ptr !'= NULL) &&
(s_info_ptr != g_struct->s_info_stop_ptr) )

{

if (s_info_ptr->elapse_time I=

s_info_ptr->adjusted_time =
s_info_ptr->el apse_ti ne;

/* determi ne whether the el apsed
times have to be adjusted or not */

/* if this is an update function,
we do not adjust the el apsed tinme*/

if ( strstr(s_info_ptr->tag,"UF")
== NULL )

-1) |

/* this is not an update
adjust time if necessary */

if (max->el apse_tine/ m n-
>el apse_time > 1000)

function,

/* jmc fix geo_nean
cal culation...round adjusted time properly
ROUNDI NG*/

adj usted_max_tinme =
>el apse_ti ne/ 1000;

if (s_info_ptr->elapse_tine <
adj usted_max_ti nme)

{

max-

s_info_ptr->adjusted_tine

(doubl e) (((1ong) ((adjusted_max_time + 0.05)
* 10))/10.0);
if (s_info_ptr-
>adj usted_tine < 0.1)
s_info_ptr-
>adj usted_tine = 0. 1;

}
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/*jmc fix geo_nean
calculation...round adjusted time properly
ROUNDI NG end*/

}
}

/* a value was cal cul ated */
fprintf (outstream
"% 5d % 5. 5s

%45. 1f 9%45. 1f

0% .*s 9. *s\n",

s_info_ptr-
>stm _num s_i nfo_ptr->tag,
s_info_ptr-

>el apse_tine,s_info_ptr->adjusted_tine,

T_STAWP_1LEN, T_STAMP_1LEN, s_info_ptr-
>start_stanp, /* TIME_ACC jen*/

T_STAWP_1LEN, T_STAMP_1LEN, s_i nfo_ptr-
>end_stanp); /* TIME_ACC jen*/

/* Only update arithnetic nean for
queries not update functions */
if ( strstr(s_info_ptr->tag,"UF")
== NULL )
{
arith_mean += s_info_ptr-
>el apse_ti ne;
adj usted_a_mean += s_info_ptr-
>adj usted_ti me;

}

if (s_info_ptr->elapse_tine > 0) {
/* don't bother finding | og of

numbers < 0 */

geo_mean += log(s_info_ptr-
>e| apse_tine);

adj usted_g_nmean +=
log(s_info_ptr->adjusted_tine);

/* Only update numstnt for queries
not update functions */
if ( strstr(s_info_ptr->tag,"UF")
== NULL )
numstnt ++;
num st nt _f or_geo_mean++;

}

el se
fprintf (outstream"%5d %5.5s %
15s 9% 15s\n",
s_info_ptr->stmt_num
s_info_ptr->tag, " Not

Col | ected", "Not Collected");

if (s_info_ptr
>s_info_stop_ptr)
s_info_ptr=s_info_ptr->next;
}

fprintf(outstream
statenments: %\ n\n",
1);
/* Calculate the arithnetic and geonetric
means */

I'= g_struct-

"\ n\ nNunber of
s_info_ptr->stm_num -
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if (geo_nmean != 0) { /*Used to test
if arith_nmean !'= 0
Don't bot her
doing any of this if the
el apsed
time nean is 0 */
arith_mean = arith_mean / numstnt;
adj usted_a_mean = adj usted_a_nean /
numstnt;
geo_nean = exp(geo_nean /
num stnt _for_geo_nean);
adj usted_g_nean_intern =
adj ust ed_g_nean; /*MARK*/
adj ust ed_g_nean = exp(adj usted_g_nean
/ numstnt_for_geo_nean);

}

/* print out all the appropriate

informati on including the
different TPC-D netrics */

/* do not bother with this if we are in
an update only stream */

fprintf (outstream "\nGeom
queries %.3f 9%5.3f\n",\

geo_nean, adj ust ed_g_nean) ;
if (g_struct->c_| _opt->update < 2)

nmean

fprintf (outstream "Arith. nean
queries %.3f 9%5.3f\n",\
arith_nean, adj ust ed_a_nean) ;

fprintf (outstream
"\n\nMax Qvy % 3.3s 9%5. 1f
% .*s % .*s\n",
mex- >t ag, max-
>el apse_ti me, max- >adj usted_ti ne,

%5. 1f

T_STAMP_1LEN, T_STAMP_1LEN, max->start _stanp,
/* TI ME_ACC j en*/

T_STAMP_1LEN, T_STAMP_1LEN, max- >end_st anp) ;
/* TI ME_ACC j en*/
fprintf (outstream
"Mn Qy %3.3s 9%5. 1f 9%5. 1f
%.*s %.*s\n",
m n- >t ag, m n-
>el apse_tine, m n->adj usted_ti e,

T_STAMP_1LEN, T_STAMP_1LEN, mi n- >start_st anp,
/% TIME_ACC j en*/

T_STAMP_1LEN, T_STAMP_1LEN, m n- >end_st anp) ;
/* TI ME_ACC j en*/
}

if (g_struct->c_|_opt->intStream\um == 0)

[* fprintf (outstream
"\'n\nMetrics\ n=======\n\n"); */

/* Increase the Ts neasurenent by one
second since the accuracy of our */

/* timestanps is only to 1 second and
if the start was at 1.01 seconds, */

/* and the end was at 5.99 seconds, we
get a free second ... this will */

/* be made explicit in the upcom ng
revision of the spec (after 1.0.1) */
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/* TIME_ACC jen start*/

/* NOTE this can probably be better
coded by changi ng get_el apsed_tinme */

/* to just calculate the elapsed tine
give a start and an end time, and */

/* to also give a precision for the
cal culation (sec, 10ths....). The */

/* call then will grab a tinestanp
before calling. THen we can get rid */

/* of the if def...and just call
get _el apsed_tinme (whcih can handle the */

/* os differences on its own */

#if defined (SQLUNIX) || defined (SQLAIX)
Ts = g_struct->streamend_tine.tv_sec
- g_struct->streamstart_tinme.tv_sec + 1;
Tsl = (doubl e)g_struct-
>stream start_tinme.tv_sec +
((doubl e)g_struct-
>stream start _tinme.tv_usec/ 1000000);
Ts2 = (doubl e)g_struct-
>streamend_tinme.tv_sec + ((double)g_struct-
>stream end_ti nme.tv_usec/ 1000000);

#elif (defined (SQLOS2) || defined( SQLW NT)
|| defined (SQLWN) || defined(SQ.DOS))

Ts = g_struct->streamend_tine.tinme -
g_struct->streamstart _tinme.time + 1;

Tsl = (doubl e)g_struct-
>streamstart_tine.time + ((double)g_struct-
>streamstart_tinme.mllitnl 1000);

Ts2 = (doubl e)g_struct-
>streamend_tinme.time + ((double)g_struct-
>streamend_time.mllitm 1000);

#el se
#error Unknown operating system
#endi f
/* TIME_ACC j en stop*/
/* MARK

##Now do in cal cretricsp. pl ##
QpD = (3600 * g_struct->scal e_factor)
/ adj usted_g_nean;
Q@ hD = (num.stnt
>scal e_factor) / Ts;
QphD = sqrt(QupD*Q hD);
*/

* 3600 * g_struct-

/* if the decimal
meani ngf ul
si ze

part has sone
val ue then print the database

with deci mal part;
print the integer part */

ot herw se just

fprintf (outstream
"\'nGeonetric nmean interim
value = 940.3f\n\nStream Ts %1 =
%0.0f\n\nStream start int representation
%1 = %\n\nStream stop int representation
W1 = %",

adj usted_g_nean_intern, Ts, Tsl, Ts2);

/*******************************************
k*******************/
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/* free up all the elements of the sqlda

after done processing */
/k******************************************

********************I
voi d free_sqglda (struct sqlda *sqlda, int
sel ect _status) /* @30369 tjg */
int |oopvar;
if (select_status ==
for (Il oopvar=0;
| oopvar ++) {
free(sql da-
>sql var [ | oopvar] . sql dat a) ;
free(sql da-
>sql var [ | oopvar] . sqlind);

TPCDBATCH_SELECT)
| oopvar <sql da- >sql d;

free(sqlda);
sql da_al | ocated = 0;
probl em on NT

}

I* fix free()

w ¢ 090597 */

IR R EEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

*****/

/* processing to run the insert update
function */

AR R E RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

*****/

void runUFl ( struct global _struct
*g_struct, int updatePair )

{

char statenent[3000];
char sourcedir[256];

int split_updates = 2; /* no. of
ways update records are split */
int concurrent_inserts = 2;

of concurrent updates to be */

/* jenCl no

/* jenCl run

at once*/
int | oop_updates = 1, /* jenCl no

of updates to be run in one */

/* jenC
"concurrent" invocation. shoul d*/

/* jenCl be
split_updates / concurrent_inserts*/

int i;
int streamNum
#i f def SQLW NT
/* PROCESS_| NFORMATI ON chi | dprocess[ 100] ;

*/

char commandl i ne[ 256] ;

HANDLE su_hSem

char UF1l_senfil e[ 256] ;
#el se

int childpid[100];

int su_semd; /*
semaphore for controlling split updates*/

key_t su_senkey; /* key to
generate semd */
#endi f

if (g_struct->c_| _opt->intStreanNum == 0)
streamNum = O;
el se
streamNum = current Updat ePair -
updatePairStart + 1,
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fprintf( outstream"UF1l for update pair
%, stream %, starting\n", updatePair,
streamunj ;

/* Start by loading the data into the
stagi ng table at each node */
/* The orderkeys were split earlier by
the split_updates program */
if (env_tpcd_audit_dir !'= NULL)
strcpy(sourcedir, env_tpcd_audit_dir);
el se
strcpy(sourcedir,".");

/* Load the orderkeys into the staging
table */

/* In SMP environments one could use a
| oad command but by using a */

/* script we can keep the code common */
#i f def SQLW NT

sprintf (statement, "perl
%s\\tool s\\ pl oaduf1 %\ n", sourcedir,
updat ePair);
#el se
sprintf (statement, "perl
%/t ool s/ pl oaduf1 % 1", sourcedir,

updat ePair);
#endi f
if (systen(statenent))

fprintf (stderr, "ploadufl failed for
UF1l, examine UFl.log for cause.
Exiting.\n");

if (verbose)

fprintf (stderr,
"ploadufl failed for UFL,

exam ne UFl.log for cause. Exiting.\n");

exit (-1);

}

fprintf (outstream
for UFL.\n");

"l oad_update finished

if (getenv ("TPCD_SPLI T_UPDATES") !=
NULL)
split_updates = atoi
(" TPCD_SPLI T_UPDATES") ) ;
if (getenv ("TPCD_CONCURRENT_I NSERTS") !=
NULL) /*jenCl*/
concurrent _inserts = atoi (getenv
(" TPCD_CONCURRENT_I NSERTS")); /*jenCl*/
| oop_updates = split_updates /
concurrent _inserts;
/*jenCl*/

(getenv

#i f ndef SQLW NT
/* we will use the tpcd.setup file to
generate the semaphore key */
if (getenv("TPCD_AUDI T_DIR")
/ *begin SEMA */

= NULL)

/* this is assuming that you will be
running this fromOth node */
sprintf(sourcefile,
"%t ool s%t pcd. set up”,
getenv("TPCD_AUDI T_DIR"),
PATH _DELI M PATH_DELI M ;
}

el se

{
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fprintf (stderr, "runUFl Can't open
UF1 senaphore file, TPCD_AUDIT_DIR is not
defined.\n");

exit (-1);

}

/*end SEMA */

su_senkey = ftok (sourcefile, 'J');

if ( (su_semd = senget (su_senkey, 1,
| PC_CREAT| S | RUSR| S_I|WSR)) < 0)

fprintf (stderr, "Cannot get
semaphore! senget failed: errno =
%\ n", errno);

exit (-1);
#el se [* SQLW NT */

sprintf (UFl_senfile,
"9.%. UFl. senfil e", env_tpcd_dbnane,
env_user);

su_hSem = Creat eSemaphor e( NULL, O,

concurrent _inserts,
/*jenCl*/

(LPCTSTR) (UF1_senfile));
if (su_hSem == NULL)

fprintf(stderr,
" Cr eat eSenaphore (ready

semaphore) failed, GetlLastError: 9%,
quitting\n",
Cet LastError());
exit(-1);

}
#endi f /* SQLW NT */

if (verbose) fprintf(stderr,"Semaphore
created successfullyl\n");

fclose(outstream); /* to prevent nultiple
header caused by forking
w ¢ 081397 */

for (i=0; i < concurrent_inserts; i++)
/*jenCl*/
{
#i f ndef SQLW NT
if ((childpid[i] = fork()) == 0)
{
/* runUFl_fn (updatePair, i); aph
981205 */
runUF1l_fn (updatePair, i, dbnane,

userid, passwd);

}

el se

/* This is the parent */
if (verbose)
fprintf (stderr, "stream #%
started with pid %\n", i, childpid[i]);
}

#else [* SQLWNT */
sprintf (commandline,

"start /b
%\ \audi truns\\tpcdbatch.exe -z -d % -i %
-j 1 -k %",

env_tpcd_audit_dir, dbname,
updatePair, i ); /* aph 082797 */
system (conmandl i ne) ;
#endi f /* SQLWNT */
11 sl eep (UF1_SLEEP);
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}

/* Al children have been cr
wait for themto finish */
#i f ndef SQLW NT

if (semop (su_senmd, O,
concurrent_inserts * -1) = 0)
/*jenCl*/

{
[ *j enSEM/
fprintf(stderr,
"Failure to wait

eated, now

semaphone with % of children\n",

concurrent _insert
exit(1);

[ *j enSEM/

senct!l (su_senmd, 0, |IPC_RM
#el se

for (i = 0; i < concurrent_i
/*jenCl*/

if (verbose)

fprintf(stderr,"About to wait again

...Sets to wait for %\n",

on insert
S);
D, 0);

nserts; i++)

concurrent _inserts - i);

/*jenCl*/

}
i f (WaitForSingl eCbject(su_hSem

I NFINI TE) == WAI T_FAI LED)

fprintf(stderr,

"\Wi t For Si ngl eCbj ect (su

_hSem) failed in runUFl on set
%, quitting\n",

%, error:

i, CetlLastError());

exit(-1);
}

}
if (! CoseHandl e(su_hSen))

fprintf(stderr,

"RunUFl1 Cl ose Semfailed -

Last Error: %\n", GetlastError
/* no exit here */

}
#endi f

if( (outstream = fopen(out st
APPENDMCDE) ) == NULL )
{

fprintf(stderr,"\nThe out
could not be opened. ");

)

reanfil enane,

put file

fprintf(stderr,"Make sure that the

filename is correct.\n");
fprintf(stderr,"fil enane

%\ n", out streanfil enane);
exit(-1);

fprintf( outstream"UF1l for
%l conpl ete\n", updatePair);
}

/* runUF1l_fn() noved to anot her
aph 981205 */

update pair

sQc file

IEEEE AR EEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

*****/

/* processing to run the del ete update
function */

IR AR EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEE]

*****/

void runUF2 ( struct global _struct

*g_struct, int updatePair )

{
char statenent[3000];
char sourcedir[256];

int split_deletes = 1; /* no. of
ways update records are split @xxxxxhar
*/

int concurrent_deletes = 1; /* nunber
of database partitions DELjen */

int chunks_per_concurrent_delete = 1;

int i;
int streamNum
#i f def SQLW NT
char commandl i ne[ 256] ;

HANDLE su_hSem
char UF2_senfil e[ 256] ;
#el se

int childpid[100];
char sourcefil e[ 256] ;

int su_semd; /*
semaphore for controlling split updates*/
key_t su_senkey; /* key to
generate sem d */
#endi f

if (g_struct->c_|_opt->intStream\um ==
0)
stream\um = 0;
el se
streamNum = current Updat ePair -
updatePairStart + 1;

fprintf( outstream"UF2 for update pair
%, stream %, starting\n", updatePair,
streamum ;

/* W need to know both how nany chunks
there are and how many chunks*/

/* are to be executed by each concurrent
UF2 process. More chunks neans */

/* both snaller transactions (Iless
deadl ock) and nore potential concurrency */

/* How many "chunks" have the orderkeys
been divided into? */
if (getenv ("TPCD_SPLI T_DELETES") !=
NULL)
split_deletes = atoi (getenv
("TPCD_SPLI T_DELETES"));
/* How many del etes should run
concurrently */
if (getenv ("TPCD_CONCURRENT_DELETES") !=
NULL)
concurrent _del etes = atoi (getenv
(" TPCD_CONCURRENT_DELETES") ) ;
/* How many chunks in each concurrently
runni ng del ete process */
chunks_per _concurrent _delete =
split_deletes / concurrent_del etes;

/* Start by loading the data into the
stagi ng table at each node */
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/* The orderkeys were split earlier by
the split_updates program */
if (env_tpcd_audit_dir != NULL)
strcpy(sourcedir, env_tpcd_audit_dir);
el se
strcpy(sourcedir,".");

/* Load the orderkeys into the staging
table */

/* In SMP environnments one could use a
| oad command but by using a */

/* script we can keep the code conmon */

#i fdef SQLW NT

sprintf (statement, "perl

¥%s\\tool s\\pl oaduf 2 %\ n", sourcedir,
updat ePair);
#el se
sprintf (statement, "perl
%/t ool s/ pl oaduf 2 %l 2", sourcedir,

updat ePair);
#endi f
if (systen(statenent))

fprintf (stderr, "ploaduf2 failed for
UF2, exanmine UF2.1o0g for cause.
Exiting.\n");

exit (-1);

fprintf (outstream
for UF2.\n");

"pl oaduf 2 finished

fclose(outstream; /* to prevent nultiple
header caused by forking
w c 081397 */

/* Next we need to get ready to |aunch a
bunch of concurrent processes */
#i fndef SQLW NT

/* we will use the tpcd.setup file to
generate the semaphore key begi n SEMA */

if (getenv("TPCD_AUDI T_DIR') != NULL)

sprintf(sourcefile,
"% %t ool s%t pcd. set up",
getenv("TPCD_AUDI T_DIR"),
PATH DELIM PATH_DELIM;
}

el se

fprintf (stderr, "runUF2 Can't open
UF2 senaphore file, TPCD AUDIT_DIR is not

defined.\n");
exit (-1);
}
su_senkey = ftok (sourcefile, 'D); /*
use D for deletes */

/* end SEMA */
if ( (su_senmd = senget (su_senkey, 1,
| PC_CREAT| S_I RUSR| S_| WUSR)) < 0)

fprintf (stderr, "UF2 Can't get
semaphore! senget failed: errno = %\ n",
errno);
exit (-1);

#el se
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sprintf (UF2_senfile,
"Us.%. UF2. senfil e", env_tpcd_dbnane,
env_user);

fprintf(stderr,"UF2 senfile =
%\ n", UF2_senfil e);

su_hSem = Creat eSemaphor e( NULL, O,

concurrent _del etes,

(LPCTSTR) (UF2_senfile));
if (su_hSem == NULL)

fprintf(stderr,
" Creat eSermaphore (ready

semaphore) failed, GetlLastError: %,
quitting\n",
Get LastError());
exit(-1);

fprintf(stderr,"Senaphore created
successful ly!'\n");

#endi f
for (i=0; i < concurrent_deletes; i++)
{
#i f ndef SQLW NT
if ((childpid[i] = fork()) == 0)
{
fprintf(stderr, "B-Calling
runUF2_fn 9% % % ...\n",
updat ePai r,
i, chunks_per_concurrent _del ete);
/* runUF2_fn (updatePair, i,
chunks_per_concurrent_del ete); aph 981205

*/

runUrF2_fn (updatePair, i,
chunks_per _concurrent _del ete, dbnane,
userid, passwd);

el se

/* This is the parent */
if (verbose)
fprintf (stderr, "stream #%
started with pid %\n", i, childpid[i]);

#el se

/* SECURI TY_ATTRI BUTES
sec_process;
SECURI TY_ATTRI BUTES sec_t hread;
*/
/* NEED TOFIX TH'S UP -
98/ 10/ 20 */

KBS

sprintf (commandline,
"start /b
%s\\audi truns\\tpcdbatch.exe -z -d % -i %
-j 2 -k % -x %",
env_tpcd_audit_dir, dbnane,
updat ePair, i, chunks_per_concurrent_del ete
); /* aph */
/* the -x parm shoul d be passed at
0...not 100% sure of this jen */
fprintf(stderr, "comuandline=
commandl i ne) ;
system (conmandl i ne) ;
11 sl eep (UF2_SLEEP);
}

%\ n",

#endi f
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/* Al children have been created,
wait for themto finish */
#i f ndef SQLW NT
fprintf(stderr,
semaphore...\n");
if (semop (su_senid, O,
concurrent _deletes * -1) !=0)
[ *j enSEM/

now

"About to wait on the

{
[ *j enSEM/
fprintf(stderr,
"Failure to update wait on
del ete semaphone with % children\n",
concurrent _del etes);
exit(1);

}
[ *j enSEM/

senct!l (su_semd, 0, IPCRMD, 0);
#el se
Il for (i =0; i < split_deletes; i++)
//DID Waits forever............

for (i = 0; i < concurrent_deletes; i++)

if (verbose)

11 fprintf(stderr,"About to wait
again ...Sets to wait for %\ n",
11 split_deletes - i);

fprintf(stderr,"About to wait again
...Sets to wait for 9%\ n",
concurrent _deletes - i);

}
i f (WaitForSingl eCbject(su_hSem
I NFI NI TE) == WAI T_FAI LED)

fprintf(stderr,
" Wi t For Si ngl ebj ect

(su_hSem failed on set %, error: %l,
quitting\n",
i, GetlLastError());
exit(-1);
}
if (! CoseHandl e(su_hSen))

fprintf(stderr, "Close Semfailed -

Last Error: %\ n", GetlLastError());
/* no exit here */
}
#endi f

if( (outstream = fopen(outstreanfilenane,
APPENDMODE) ) == NULL )

fprintf(stderr,"\nThe output file
could not be opened. ");
fprintf(stderr,"Make sure that the
filenane is correct.\n");
fprintf(stderr,"filename =
%\ n", out streanfil enane);
exit(-1);
}

fprintf( outstream"UF2 for
%l conpl ete\n", updatePair);

}

update pair
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/* runUF2_fn() noved to anot her
aph 981205 */

sQc file

o
____________________ */

/* General semaphore function.

*/
/2

#i f ndef SQLW NT

int semop (int semd, int setmum int
val ue)
{

struct senbuf senbuf; /* = {semum

,val ue, 0}; */

senbuf.sem num = semum
senbuf.semop = val ue;
senbuf.semflg = 0;

if (semop(senid, &enbuf, 1) < 0)

fprintf(stderr,"ERROR*** sem op
errorno = %\ n", errno);

return(-1);

I* exit(1l); */

return (0); /* successful return

j enSEM */
}
#endi f

AR AR R E R EE R EEEEEE R R R

LR AR EEEEEEEEEEEE LY

/* Determ nes the proper
fileto

be generated for a particular TPC-D
query, update function, or

interval summary

name for the output

*/
/*******************************************

LR R R EEEEE LR LY

void output_file(struct global _struct
*g_struct)

char file_name[256] = "\0";

char run_dir[150] = "\0";

char time_stanp[50] = "\0";

char delinf?2] = "\0";

int gnum=0, found=0; I *
kj d715 */

char input_In[256] = "\0"; /*
kj d715 */

char tag[ 128] ="\0"; I *
kj d715 */

strepy(run_dir,g_struct->run_dir);

sprintf(delim"%", env_tpcd_path_delim;

strcpy(time_stanp, g_struct-
>file_time_stanp);

/* kjd715 */

if (g_struct->streamlist == NULL)
if((g_struct->streamlist =

fopen(g_struct->c_| _opt-

READMODE) ) == NULL)
{

fprintf(stderr,"\nThe input file
could not be opened.");

fprintf(stderr,"Make sure that the
filenane is correct.\n");

>infile,
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exit(-1);

}
found = 0;
do {
fscanf(g_struct->stream.|i st,
"\n% M\ n]\n", input_ln);
if (strstr(input_In, "--#TAG') ==
i nput _I n)
found = 1;

strcpy(tag, (i nput _I n+si zeof ("--
#TAG')));
if(strncnmp(tag, "UF*, 2) == 0)
gnum = atoi (tag+2)*(-1);
else if(strncnmp(tag, "Q', 1) ==0)
/* for query 15a the 'a' nust
be trinmmed */
/* off before converting to
i nt eger */
if(strlen(tag)>3)

tag[3] =
"o
ghum = atoi (tag+1);
}
}
if (feof(g_struct->streamlist))
found = 1,

}while (!found);

/*
if ((g_struct->streamlist =
fopen(g_struct-
>c_| _opt->str_file_name, READMODE)) == NULL)
fprintf(stderr,"\nThe stream|i st
file could not be opened.");
fprintf(stderr,"Make sure that the
filenane is correct.\n");
exit(-1);

fscanf(g_struct->streamlist,"%l", &num ;
*/
/* kjd715 */

switch (g_struct->c_| _opt->intStreanNum
{
case -1: /* qualifiying */
sprintf(file_nane,
"Y%sY%sqryqual %92d. %", run_dir, del i mgnumtine
_stanp);
br eak;
case 0: /* power tests */
if (gnum< 0) /* update functions */
sprintf(fil e_nane,
"% Y% npsO0uf %d. ¥92d. %", run_dir, del i m abs(qgn
um, \

current Updat ePai r, ti me_stanp);
el se
sprintf(file_nane,
"UYsYsmpqry¥02d. %", run_dir, deli mghumtime_s
tanp);
br eak;

defaul t:
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/* if (gnum< 0) - replaced by
berni 96/03/26 */
if (g_struct->c_| _opt->update == 2 ||
g_struct->c_| _opt->update == 5)

sprintf(fil e_nane,
"UsYsnt s¥92duf %d. 992d. %", run_dir,delim \
current Updat ePair -
updatePairStart + 1,abs(qnum,
current Updat ePai r, ti me_st anp);
el se
sprintf(file_nane,
"UsYsnt s%qryy®2d. %", run_dir,delim \
g_struct->c_| _opt-
>i nt St reamNum gnum ti me_st anp) ;
br eak;

}

if (g_struct->c_flags->eo_infile)

if (g_struct->c_|_opt->update

g_struct->c_| _opt->update
sprintf(file_nane,

"Os¥%sntufinter. %", run_dir,delimtine_stanp)

2 ||
::5)

el se
switch (g_struct->c_|_opt-
>int Stream\unm) {
case -1:
sprintf(file_nane,
"Us%qryqualinter. %", run_dir,delimtinme_sta
) ;
br eak;
case 0:
[*sprintf(file_nang,
"OsYsnpinter. %", run_dir,delimtime_stanp);*
/

if (g_struct->c_| _opt->update ==
1)
sprintf(file_nane,
"OsYsnpqginter. %", run_dir,delimtine_stanp);
el se
sprintf(file_nane,
"Us%snmpufinter. %", run_dir,delimtinme_stanp)
br eak;
defaul t:
if (g_struct->c_|_opt-
>i nt St reamNum > 0)
sprintf(file_nane,
"U%s%snt s%li nter. %",

run_dir,delimg_struct->c_|_opt-
>i nt St reamNum ti ne_st anp) ;
el se
fprintf(stderr,"Invalid
stream nunber specified\n");
br eak;
}

strcpy(outstreanfil enane,
w ¢ 081397 */

file_nane); /*

if (!feof(instream |

>eo_infile)
/* Only create an output file if there
are input
statements left to process, or if
done

and want to print out the summary
table file */

g_struct->c_fIl ags-

we're all
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if( (outstream = fopen(file_nane
WRI TEMODE) ) == NULL ) {
fprintf(stderr,"\nThe output file
could not be opened. ");
fprintf(stderr,"Make sure that the
filename is correct.\n")
fprintf(stderr,"filename =
%s\n", fil e_nane)
exit(-1);
}

return;

/*******************************************
***********************/

/* Determi ne whether or not we shoul d break
out of the block | oop
because of an end of file,
or update function
Al so handl e sone senaphore stuff for

updat e functions */
/*******************************************

end of bl ock

***********************/

int PreSQLprocess(struct global _struct

*g_struct, Timer_struct *start_tine)
{
int rc = 1;
FI LE *updat eFP;
#i f ndef SQLW NT
int sem d;
/* semaphore for controlling UFs*/
key_t senkey;
/* key to generate semd */
#el se
int Senfli neout = 600000

/* Des time out period of 1 minute */
#endi f

switch (g_struct->c_fl ags->sel ect_status)

case TPCDBATCH_NONSQL
g_struct->s_info_stop_ptr = g_struct-
>s_info_ptr
/* if we're at the end of the input
set the stop
pointer to this structure */
rc = FALSE;
br eak;
case TPCDBATCH_EOBLOCK
rc = FALSE
br eak;
case TPCDBATCH_| NSERT:
/* we have to check whether or
this is a throughput */

file,

not

/* test, and if it is, we have to set
up a semaphore to */

/* control when the update functions
are run. W want */

/* themto be run after al
streans have finished. */
/* What we do is set up the semaphore
decrenment it */
/* in the query streans,
it to get cleared */

/* before we allow the UFs to run

the query

here
and wait for

*/
/* Note: we only set up the semaphore
if: */
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/* 1. we are running the
t hroughput test (numof */

/* streans > 0)
*/

/* 2. we are at the first UFl
(i.e. thisis the */

/* case where

current Updat ePair = updatePairStart */
/* we also want to check the semon
el enent in the global */
/* structure to see if we want to use
semaphores or let */
/* the calling script do the
synchroni zati on of the update */
/* stream
*/
if ( sencontrol == 1)
/* yes we are to be using
senmaphores */
/* is this the 1st tinme into update
function 1 (uf1)? */
if (currentUpdatePair ==
updat ePairStart )

/* create the semaphores */
creat e_semaphores(g_struct);
if (g_struct->c_|_opt-
>int StreamNum ! = 0)
/* wait period for
runt hr oughput updates */

t hr oughput _wai t (g_struct)
/* otherwi se continue to run*/

}
if ((g_struct->c_| _opt->update == 3)
|| (g_struct->c_| _opt->update == 4))

get _start_tinme(start_tine);
strcpy(g_struct->s_info_ptr-
>start_stanp,

get _time_stanp(T_STAMP_FORM 3,start _tinme ));
/* TI ME_ACC j en*/
/* wite the start timestanp to the
file...if this is not a qualification */
/* run, then wite the seed used as
wel | */
fprintf( outstream"Start timestanp
% .*s \n",
T_STAWP_3LEN, T_STAWMP_3LEN
/* TI ME_ACC j en*/
g_struct->s_info_ptr-
>start_stanp);
if (g_struct->c_| _opt->intStreanNum
>= O)

if (g_struct->lSeed == -1)

fprintf( outstream "Using
default qgen seed file");
}
el se
fprintf( outstream"Seed used =
% d", g_struct->l Seed);
fprintf( outstream"\n");

}
if (g_struct->c_| _opt->update < 4){
/* run only if updates are enabled */
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runUF1(g_struct, currentUpdatePair);

rc = FALSE;

if ((g_struct->c_|_opt->intStreanmNum
== 0) && (sentontrol == 1))

/* RUNPONER: rel ease first senmphore
so the queries can run */

rel ease_senmaphore(g_struct,

| NSERT_POWER_SEM ;

br eak;

case TPCDBATCH_DELETE:

if ((g_struct->c_|_opt->intStreanmNum

== 0) && (sentontrol == 1))

{
/* RUNPOAER: wait for queries to
finish */
/* waiting on QUERY_PONER_SEM
semaphore */
runpower _wait (g_struct,
QUERY_PONER_SEM ;

}
if ((g_struct->c_| _opt->update == 3)
|| (g_struct->c_|_opt->update == 4))

get _start_time(start_tine);
strcpy(g_struct->s_info_ptr-
>start_stanp,

get _time_stanp(T_STAMP_FORM 3,start_time ));
/* TI ME_ACC j en*/
/* wite the start tinmestanp to the
file...if this is not a qualification */
/* run, then wite the seed used as
wel | */
fprintf( outstream"Start tinestanp
% .*s \n",
T_STAMP_3LEN, T_STAMP_3LEN,
/* TI ME_ACC j en*/
g_struct->s_info_ptr-
>start_stanp);
if (g_struct->c_| _opt->intStreanNum
>= 0)

if (g_struct-> Seed == -1)

fprintf( outstream "Using
default qgen seed file");

el se
fprintf( outstream"Seed used =
% d", g_struct->l Seed);
fprintf( outstream"\n");

if (g_struct->c_| _opt->update < 4){

/* run only if updates are enabled */
runUF2(g_struct, currentUpdatePair);
if (g_struct->c_| _opt->intStreanNum

{/* RUNPONER */
fprintf(stderr,
conpl eted\n");

" UF2

current Updat ePair += 1;

/* update the update.pair.numfile to
reflect the successfully conpleted */

/* update pair */

if (g_struct->c_| _opt->update < 4)

{ [*jen*/
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#i f ndef NO_| NCREMENT

/* don't update the pair,
nmy testing - Haider */

updat eFP = fopen(g_struct-
>update_numfile, "w');

only for

fprintf(updateFP, "%\ n", current Updat ePair);
f cl ose(updat eFP) ;
#endi f
} /*jen*/
rc = FALSE;
br eak;

return(rc);

/*******************************************

kkk***********************/

/* Handl es actual processing of SQ
statenment. Initializes the SQ.DA

for returned rows, does PREPARE, DECLARE,
and OPEN statenents and

executed nultiple FETCHes as needed. |f
not a SELECT statenent,

goes into EXECUTE | MVEDI ATE secti on
*
/i******************************************

KKK KKK KKK Kk Kk R KK kK kK K Kk kok ok [

voi d SQLprocess(struct gl obal _struct
*g_struct)

int rc = 0;
/* 912RETRY */

int rows_fetch = 0;

I ong sqgl code = SQL_RC E911,;
/* Tenporary sql code to test

for deadl ocks */

int mx_wait = 1;
/* Maxi mum nunber of retries
for deadl ock scenario */

int col _I| engt hs[ TPCDBATCH_MAX_COLS] ;
/* array containing w dths of

colums in returned set */
struct stnt_info *s_info_ptr;

s_info_ptr = g_struct->s_info_ptr;

/*******************************************

LA EEEEEEEEEEEEEEEEEE LY

/* grab storage for the SQLDA
*/
/*******************************************
****************************/
if ((sqlda=(struct sqlda
*)mal | oc( SQLDASI ZE(100))) == NULL)
mem error("allocating sqlda");

sql da- >sql n = TPCDBATCH_MAX_COLS;
/* @30369 tjg */
/* Error-recovery code for errors
resulting fromnmulti-streamerrors */
while (((sqglcode == SQ._RC E911) ||
(sql code == SQ._RC E912) ||
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(sqgl code == SQ_RC E901)) &&
(max_wait < MAXWAIT) &&
(rc==0) )

sql code = 0; /* Re-
initialize sqlcode to avoid infinite-loop */

if (g_struct->c_flags->sel ect_status
== TPCDBATCH_SELECT)

/* Enter this loop if SQ stnt is a
SELECT */

EXEC SQL PREPARE STMI1 | NTO : *sql da
FROM :stmt _str;

sqgl code = error_check();
if (sqlcode < 0)

fprintf (stderr,"\nPrepare
failed. Stopping this query.\n");
rc = -1;

else /* print out the colum
headi ngs for the answer set */

{

pri nt _headi ngs(sql da, col _I engt hs);
/* @22817 tjg */

al | ocat e_sql da(sql da); I *

This is where we set storage for the */
/*

SQLDA based on the columm types in */
/*

the answer set table. */

EXEC SQL DECLARE DYNCUR CURSOR

FOR STMT1;
EXEC SQL OPEN DYNCUR,
sqgl code = error_check();
if (sqlcode < 0) /* we ran
into an error of some kind KBS 98/09/28 */
{
max_wait ++;
fprintf (stderr, "\nAn error

has been detected on open...Retrying...\n");
Sl eepSone( 10) ;

el se

{

/*******************************************

LA EEREEEEEEEEEEEEEEEEEY

/* Fetch appropriate nunber

of rows and deternine whether or not to
*/

/* send themto file.
*/

/kk********************************k*k*k****

****************************/
rows_fetch = 0;
do

/* Keep fetching as |ong
as we haven't finished reading
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all the rows and we
haven't gone past the limts set

in the control string */

EXEC SQL FETCH DYNCUR
USI NG DESCRI PTOR : *sql da;

if (sqlca.sqglcode == 100)
sql code =
sql ca. sql code
}
el se
sgl code =
error_check();
if (sqlcode == 0)
rows_fetch++
if ( (rows_fetch <=
s_info_ptr->max_rows_out) ||
(s_info_ptr-
>max_rows_out == -1) )
echo_sql da(sql da, col _I engt hs)
else if (sqglcode < 0)
max_wai t ++
fprintf (stderr, "\nAn
error has been detected on
fetch...Retrying...\n");
Sl eepSone( 10) ;
}
} while ( (sqglcode == 0) &&

\
( (s_info_ptr-
>max_rows_fetch == -1) || \
(rows_fetch <
s_info_ptr->max_rows_fetch) ) );
} /* end of successful open */
} /* end of successful prepare */
} /** End of block for handling SELECT
statements **/

el se
{ /** SQL staterment is not a
SELECT **/
EXEC SQL EXECUTE | MVEDI ATE
istmt_str;
sqgl code = error_check();
if (sqlcode <0)
max_wait ++;
fprintf (stderr, "\nAn error has

been detected on execute
i mredi ate...Retrying...\n");
Sl eepSone( 10);

}
} /* end of block for
sel ect statenents */

handl i ng NO\-

if ( (sqlcode >= 0 ) &&
(g_struct->c_fl ags->sel ect _status
== TPCDBATCH_SELECT))

/* we opened a cursor before */
EXEC SQL CLOSE DYNCUR,
sql code = error_check();
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if ((s_info_ptr->max_rows_fetch ==

-1 11
(rows_fetch < s_info_ptr-
>max_rows_fetch))
#i f ndef SQLPTX
fprintf (outstream
rows retrieved is: %d",
rows_fetch);

"\ n\ nNurber of

el se
fprintf (outstream
of rows retrieved is: %d",
s_info_ptr-

"\ n\ nNurrber

>max_rows_fetch);
#el se
fprintf (outstream "\n\nNunber of
rows retrieved is: %d",
rows_fetch);
el se
fprintf (outstream
of rows retrieved is: %d",
s_info_ptr-

"\ n\ nNurrber

>max_rows_fetch);
#endi f

}
/* @28763 tjg */

if (s_info_ptr->query_block == FALSE)
/* if block is off don't |oop */
g_struct->c_fl ags->eo_bl ock = TRUE;

} /* end of while loop to retry if needed
*/

} /* end of SQLprocess */

/*******************************************
**********************/

/* perfornms sone operations after a
statement has been processed,

including doing a COMT if necessary,
and cal cul ating the

el apsed tine. Also initializes a new
stm _info structure

for the next block of statenents
*
/i******************************************

LR EEEEEEEEEEEE LY

int Post SQLprocess(struct global _struct
*g_struct, Timer_struct *start_tinme)
{

struct stnt_info *s_info_ptr;

Ti mer _struct end_t; /*
end point for elapsed time */

#i f DEBUG

fprintf (outstream
Post SQLprocess\n");
#endi f

"I'n

s_info_ptr = g_struct->s_info_ptr;

if (g_struct->c_flags->sel ect_status ==
TPCDBATCH_NONSQL)

return FALSE, /*

reached the end of

get out if we've

input file */
if (g_struct->c_| _opt->update > 1)

/* This is an update function stream
There is no need to COWMT. */
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/* Each UF child will COMT its own
transactions. */

}
el se
{ [/* For non-UF cases, COWM T now. */

if (g_struct->c_| _opt->a_commit) ({
EXEC SQL COW T WORK;
error_check();
/* @22275 tjg */
}

}

fflush(outstream;

s_info_ptr->el apse_tinme =
get _el apsed_tine(start_tinme);

if (g_struct->c_flags->tine_stanp ==
TRUE) /* @25594 tjg */
get _start_time(&end_t); /* Get the end
time */
strcpy(s_info_ptr->end_stanp,
get _time_stanmp(T_STAMP_FORM 3, &end_t)
)

/*get _tinme_stanp(T_STAMP_FORM 3, (ti me_t)NULL
) )axl

/* BBE: Pass on tine stanp values for the
next query */

tenp_tine_struct =

strcpy(tenp_time_stanp,
>end_st anp) ;

end_t;
s_info_ptr-

/* wite the start tinestanp to the file
*/
fprintf( outstream"\n\nStop timestanp
% .*s \n",
T_STAMP_3LEN, T_STAMP_3LEN, /*
TI ME_ACC j en*/
s_info_ptr->end_stanp);

/* DID print elapsed tinme in seconds */
fprintf( outstream"Query Tine = %5. 1f
secs\n", s_info_ptr->elapse_tine);

/** Allocate space for a new stnt_info
structure **/ /* @24993 tjg */
s_info_ptr->next =
(struct stnt_info *)
mal | oc(si zeof (struct stnt_info));
if (s_info_ptr->next != NULL) ({
nmenset (s_i nfo_ptr->next, '\0',
si zeof (struct stnt_info));
/** Transfer details fromone
structure to another for
to apply for the next statement **/
s_info_ptr->next->stnmt_num =
s_info_ptr->stm_num + 1;
s_info_ptr->next->max_rows_fetch =
s_info_ptr->max_rows_fetch;
s_info_ptr->next->max_rows_out =
s_info_ptr->max_rows_out;

s_i nfo_ptr->next->query_bl ock
s_info_ptr->query_bl ock;

s_info_ptr->next->elapse_tine = -1;
s_info_ptr = s_info_ptr->next;
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el se {
mem error("allocating next stnt
structure. Exiting\n");
exit(-1);
}

/** Set the stop and travelling pointer
to the current info structure **/

g_struct->s_info_stop_ptr = g_struct-
>s_info_ptr = s_info_ptr;

if (sqlda_all ocated)
free_sql da(sql da, g_struct->c_fl ags-
>sel ect _status);
/* fix free() problemon NT
w c 090597 */

if (g_struct->c_|_opt->outfile !'= 0)
fcl ose(outstreamn;

return (TRUE);
}

IEEEEE AR E R EEEEEEEEEREEEEEEEEEEEEEEEEE]

LR AR EEEEEEEEEEEEEEEEEEEEEEEEEEEY]

/* Does sone cleaning up once all the
statenments are processed. Disconnects
fromthe database, cleans up sone
semaphore stuff fromthe update functions,
prints out the sunmary table, and closes
all file handles. */

IEEEEE A EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEE]

LA R EEEEEEEEEEEEEEEEEEEEEEEEEEEY]

int cleanup(struct global_struct *g_struct)
{
#i f ndef SQLW NT
int semi d;
/* semaphore for controlling UFs*/
key_t senkey;
/* key to generate semd */
#endi f
char file_nanme[256] = "\0";

/** End timestanp for stream **/

/*g_struct->streamend_tine =
time(NULL); */

get_start_time(&(g_struct-
>streamend_tinme)); /* TIME_ACC jen */

switch (g_struct->c_| _opt->update)
{
case (2):
case (5):
/* updat e throughput
function stream*/

sprintf(file_nane,"%%strcntuf. %", g_struct
->run_dir,
env_t pcd_path_delim
g_struct->file_tinme_stanp);
br eak;
case (3):
case (4):
/* update power function
stream */

sprintf(file_name, "% %pstrcntuf. %", g_struc
t->run_dir,
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env_t pcd_path_delim
g_struct->file_tinme_stanp);
br eak;
case (1):
/* power query stream */
sprintf(file_name,
"U%s%spstrent %d. %", g_struct->run_dir,
env_t pcd_path_delim
g_struct->c_| _opt -
>intStreamNum g_struct->file_tine_stanp);
br eak;
case (0):
/* throughput query stream
*/
sprintf(file_nane,
"U%s%sstrent %d. %", g_struct->run_dir,
env_t pcd_path_del im
g_struct->c_| _opt-
>intStreamNum g_struct->file_tine_stanp);
br eak;
}

#i f ndef LI NUX

if( (g_struct->streamreport_file =
fopen(fil e_name, APPENDMODE)) == NULL )

fprintf(stderr,"\nThe output file for
the stream count information\n");
fprintf(stderr,"could not be opened,
make sure the filename is correct\n");
fprintf(stderr,"filename =
%s\n",fil e_nane);
exit(-1);

#endi f

/* print out the streamstop tine in the
stream count information file*/
if (g_struct->c_| _opt->update > 1)

/* update function stream */
fprintf(g_struct->streamreport_file,
"Update function stream
% .*s\n",
T_STAWP_3LEN, T_STAMP_3LEN, /*
TI ME_ACC j en*/

st oppi ng at

get _time_stanp(T_STAMP_FORM 3, &(g_struct -
>streamend_tinme))); /* TIME_ACC jen*/

}
el se
/* query stream(s) */
fprintf(g_struct->streamreport_file,
" Stream nunber % st opping at
% .*s\n",

g_struct->c_| _opt-
>i nt St reanNum

T_STAWP_3LEN, T_STAWP_3LEN, /*
TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 3, &(g_struct-
>streamend_tine))); /* TIME_ACC jen*/

fclose(g_struct->streamreport_file);

/* No need to check for errors here.
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Al so, the UF streamin a Throughput
run
has no connection in tpcdbatch. sqc.
aph 98/12/26
error_check();

*/

/* if we are in a query stream AND this
is a throughput test, then need */

/* do to some semaphore stuff (0
inmplies update functions are off) */

/* AND we are supposed to be using
senmaphores */

if ( ( sentontrol 1) &&
( g_struct->c_| _opt->update < 2))
/* only queries need to rel ease the
semaphore at this point */

if (g_struct->c_| _opt->intStreanNum ==
0)
rel ease_senmaphore(g_struct,
QUERY_PONER_SEM; /* power stream */
el se
rel ease_senmaphore(g_struct,
THROUGHPUT_SEM) ; /* throughput stream */

EXEC SQL CONNECT RESET;
#i f ndef SQLW NT
if (verbose)

fprintf(stderr,
"cl eanup: senkey = %d,
file = %, stream= %\ n",
senkey, sem d, g_struct -
>update_numfile,
g_struct->c_| _opt-

sem d = %,

>i nt St reamNun) ;
#endi f

}

/** Summary tabl e processing **/
/* @24993 tjg */
sunmary_t abl e(g_struct);

fprintf (outstream "\n\n");

fcl ose(outstrean; /* Cl ose
the output data stream */

fclose(instrean; /* Cl ose
the SQL input stream */

return (TRUE);
}

voi d create_senmaphores(struct gl obal _struct
*g_struct)

#i f ndef SQLW NT

int semi d;
/* semaphore for controlling Urs*/
key_t senkey;
/* key to generate semd */
#el se
HANDL E hSem
HANDLE hSen®;
int Senfli meout = 600000;

/* Des time out period of 1 minute */
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#endi f
fprintf(stderr,"nunstreanms =
%I\ n", g_struct->c_| _opt->intStream\un;
fprintf(stderr,"Update stream
creating semaphore(s) for update and query
sequenci ng\n");
#i f def SQLW NT

fprintf(stderr,"senfile =
%\ n",g_struct->semfile);

if (g_struct->c_|_opt->intStreanNum
== O)

| * RUNPOVER* /

{
fprintf(stderr,"senfile2 =
%\ n", g_struct->semfile2);
hSem = Cr eat eSemaphor e( NULL,
0,1, (LPCTSTR) (g_struct->semfile));
hSen2 =
Cr eat eSemaphor e( NULL,
0,1, (LPCTSTR) (g_struct->sem file2));
if ((hSem == NULL) || (hSen2
== NULL))

fprintf(stderr,
" Cr eat eSemaphor es
(ready semaphore) failed, GetLastError: %,
quitting\n",
Get LastError());
exit(-1);

}
fprintf(stderr,"Senaphores
created successfullyl\n");

}

el se

{

/* RUNTHROUGHPUT creat es senaphores
based on the nunber of query streams while
the nunber of streans for runpower is
constant */

hSem = Cr eat eSermaphor e( NULL,
0,

g_struct->c_| _opt->int Streamum
(LPCTSTR) (g_struct->sem file));

if (hSem ==
{

NULL)
fprintf(stderr,

" Cr eat eSenaphore (ready semaphore) failed,
Get LastError: 9%, quitting\n",

Get LastError());
exit(-1);

}
fprintf(stderr,"Semaphore
created successfully!\n");

#el se /* AILX, SUN, etc. */

/* create a semaphore key...use the
name of a file that */

/* you know exists */

fprintf(stderr,"senfile =
g_struct->update_numfile);

senkey = ftok(g_struct-
>update_numfile,'J");

if (g_struct->c_|_opt->intStreanNum

%\ n",

== O)
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/* RUNPOWER */

if ( (semd =
senget (senkey, 2, | PC_CREAT| S_| RUSR| S_| WUSR) )
< 0)

{
fprintf(stderr,

" Thr oughput
can't get initial semaphore! senget failed
errno = %l\n",

errno);

exit(1l);
}
}
el se
/* THROUGHPUT */
{
if ( (semd =

senget (senkey, 1, | PC_CREAT| S_| RUSR| S_| WUSR) )
< 0)

{
fprintf(stderr,
" Thr oughput
can't get initial semaphore! senget failed

errno = %\ n",
errno);
exit(1);
if (verbose)

fprintf(stderr,

"insert:
senkey = %d, semd = %, file = %, value =
%\ n",
senkey, sem d, g_struct->update_numfile,

(g_struct-
>c_| _opt->intStreanNum* -1));

}
#endi f
}

/ *t hroughput update */
voi d throughput _wai t (struct gl obal _struct
*g_struct)

{
#i fndef SQLW NT

int sem d;
/* semaphore for controlling UFs*/
key_t senkey;
/* key to generate semd */
#el se
HANDLE hSem
i nt i
int Senili meout = 600000;

/* Des time out period of 1 minute */
#endi f

#i f def SQLW NT
hSem = open_senmaphore(g_struct,
THROUGHPUT_SEM ;

for (j =0; j < g_struct->c_l _opt-
>i nt StreamNum j ++)
{

if (verbose)
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fprintf(stderr,"About to

wait again ...\n");

if
(Wi t For Si ngl etoj ect (hSem | NFINITE) ==
WAl T_FAI LED)

{

fprintf(stderr,

"Wi t For Si ngl eCbj ect (hSem) failed on stream
%l, error: %l, quitting\n",
j, GetlLastError());
exit(-1);

if (verbose)

fprintf(stderr,"Streans to wait for %\ n",

IDE

fprintf(stderr,"finished waiting on
stream semaphore! Ready to run updates!\n");
/* close the semaphore handle */

if (! doseHandl e(hSem)) {
fprintf(stderr, "C ose Semfailed
- Last Error: %l\n", GetLastError());

/* no exit here */

}

sem d = open_semaphore(g_struct);

/* call the semop routine to
decrenment the semaphore by */

/* however nany streans .... by
calling this function wth*/

/* a negative numnber,
forced to wait until */

/* the semaphore gets back to 0 */

if (semop(senmd, 0, (g_struct-
>c_| _opt->intStreanNum* -1)) != 0)

#el se

this streamis

{
/*j enSEMF/
fprintf(stderr,
"Failure to wait on
t hroughput senmaphone for %l streans\n",
g_struct->c_| _opt-
>i nt St ream\Nun ;
exit(1);

}
/*j enSEMF/

fprintf(stderr,"finished waiting on
stream semaphore! Ready to run updates!\n");

senttl (senmid, 0, PCRMD,0); /*
we' ve finished waiting, now */

/*

remove the semaphore */
#endi f

}

voi d runpower _wait(struct global _struct
*g_struct, int semnum

char senfil e[ 150];

# fdef SQLW NT
HANDLE hSem

if (semnum == 1)

strcpy (senfile, g_struct-
>sem file);
el se
strcpy (senfile, g_struct-

>sem file2);
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#el se [* ALX */
int semi d;

/* semaphore for controlling UFs*/
key_t senkey;

/* key to generate senmd */

strcpy (senfile,
>update_numfile);

g_struct-

#endi f

if (g_struct->c_| _opt->update == 1)
fprintf(stderr,"querystreamwaiting for
update stream (UF1l) to signal semaphore
based on %\n", senfile);
el se
fprintf(stderr, "updatestream (UF2)
wai ting on querystream semaphore to signal
semaphore based on %\n", senfile);

#i fdef SQLW NT

hSem = open_senmaphore(g_struct,
sem num ;
if (verbose)
fprintf(stderr,"Runpower queries about
to wait ...\n");
i f (WaitForSingl eObject(hSem
== WAl T_FAI LED)

I NFI NI TE)

fprintf(stderr,
"\Wi t For Si ngl e(bj ect (hSem) failed

on streamO, error: %, quitting\n",
GetLastError());
exit(-1);
}
if (! CoseHandl e(hSem)
{
fprintf(stderr, "C ose Sem
failed - Last Error: %\n", GetLastError());

/* no exit here */

}
#el se
sem d = open_senaphore(g_struct);
/* call the semop routine to decrenent

t he senmaphore by */

/* however many streans ....
this function w th*/

/* a negative nunber,
forced to wait until */

/* the semaphore gets back to 0 */

by calling

this streamis

/* aix semaphores start at 0, not 1, so
semnum-1 is used */
if (semop(semd, semnum- 1, -1) = 0)

/ *j enSEM/
fprintf(stderr,
"Failure to wait on runpower
semaphone for % streans\n",
g_struct->c_| _opt -
>i nt St ream\Nun ;
exit(1);

}
[ *j enSEM/
#endi f
if (g_struct->c_|_opt->update == 1)
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fprintf(stderr,"querystream fini shed
wai ting on updat estream semaphore\n");
el se
fprintf(stderr,"updatestream fini shed
wai ting on querystream senaphore\n");

}

voi d rel ease_semaphore(struct gl obal _struct
*g_struct, int semnum

{
#i f ndef SQLW NT

int semi d;
/* semaphore for controlling UFs*/
key_t senkey;
/* key to generate semd */
#el se
HANDLE hSem
int Senfli meout = 600000;

/* Des time out period of 1 minute */
#endi f

#i f def SQLW NT

hSem = open_senmaphore(g_struct,
sem num); /* query */

if (! Rel easeSemaphore(hSem

(LPLONG) (NULL)))
{

fprintf(stderr,
"Rel easeSenaphore failed, Sem#: %
LastError: %, quit\n",
sem_num
Get LastError());
exit(-1);
}

semd =
query */

/* ai x semaphores start at O,
so semnum-1 is used */

if (semop(senmd, semnum- 1, 1) !=
0) /*j enSEMF/

#el se
open_semaphore(g_struct); /*

not 1,

{
[ *j enSEM/
fprintf(stderr,
"Failed to increnent
semaphore % for throughput stream %\ n",
sem num g_struct-
>c_| _opt->int StreanNum ;
fprintf(stderr,
"file for generation
of semaphore is: %\n",
g_struct-
>update_numfile);
exit(1);

if (g_struct->c_| _opt->intStreanNum

{ /* RUNPOAER */
if (semnum== 1)

fprintf(stderr, "UFl

conpl eted.\n");
el se

fprintf(stderr,
conpl eted.\n");

"query stream
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}
#i fdef SQLWNT /* Conpile only in NT */

HANDLE open_senaphore(struct gl obal _struct
*g_struct, int nun
{
HANDLE hSem
LPCTSTR senfil e;
if (num==1)
senfile = (LPCTSTR)g_struct-
>sem file;
el se
senfile = (LPCTSTR)g_struct-

>sem file2;

while ((hSem =
OpenSemaphor e( SEMAPHORE_ALL_ACCESS |

SEMAPHORE_MODI FY_STATE |
SYNCHRON! ZE,
TRUE,
senfile))
(HANDLE) ( NULL))
{

/*

** |f cannot open the semaphore,
wait for 0.1 second

*/

fprintf(stderr,"Retry Open

semaphore %\ n", senfile);

Sl eep(1000);

return hSem
}
#else [/* Conpile only in non-NT (i.e. AlX)
*/
i nt open_senmaphore(struct global _struct
*g_struct)
int semi d;
/* semaphore for controlling UFs*/
key_t senkey;
/* key to generate semd */
int num

if (g_struct->c_|_opt->intStreanNum

== 0)
num = 2;
el se
num = 1;
senkey = ftok(g_struct-

>update_numfile,'J");
while ((semd =
senget (senkey, num 0)) < 0)

if (errno ==

{

ENCENT)
sl eep(2);

fprintf(stderr, "cleanUp:
to semaphore stream %

| oopi ng for access
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g_struct-
>c_| _opt->intStreanmN\un;

fprintf(stderr,"senkey=%d sem d = %l
file=%\n", senkey, senid,
g_struct-
>update_numfile);
}
el se
{

fprintf(stderr,"query stream % senget
failed errno = %\ n",

g_struct-
>c_| _opt->int StreanNum errno);
exit(1);
}

} .

return senmid;
}
#endi f
tpcdUF.sqgc

/*******************************************
kkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkkkkkkkkkkkk*%x

*

*  TPCDUF. SQC

*

* Revision History:
*

*

05 dec 98 aph Created tpcdUF. sqc
cont aining runUF1_fn() and runUr2_fn()
so that it can be bound
separatel y with a different isolation |evel.
* 15 may 99 bbe Added cast (short) for type
conversi on between a long and a short.
* 16 jun 99 jen Added in proper connect
reset code for UF functions (mstakenly
* renmoved
* 17 jun 99 jen SEMA Changes semaphore file
for update functions to |l ook for tpcd. setup
not for the orders.***
update data file (AIX only)
* 21 jul 99 bbe Comrented out conditions in
SQ_ statnments that searched on fields
ot her than app_id.

*
Khkhhkhhhkhhkhhkhhhhhkhhkhhkhkhhhhkhhkhkhkhkhhkhkhkkhkhkkx

**********************************/

#def i ne UF1DEBUG
#defi ne UF2DEBUG

#if (defined(SQLPTX) && defi ned( SQLSUN))
#define exit(rc) _exit(rc)

#el se

#define exit(rc) exit(rc)

#endi f /* SQLPTX & SQLSUN*/

#i ncl ude "tpcdbatch. h"

/** EXEC SQL | NCLUDE SQLCA; **/
#i ncl ude "sql ca. h"

extern struct sqlca sqlca;
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IEEEEEA R E R EEEEEEEEEREEEEEEEEEEEEEEEEE]

LA R R EREEEEEEEEEEEEEEEERY]

/* Function Prototypes
*/
/*******************************************

LA R R EEEEEEEEEEEEEEEEEEEY]

extern int SleepSone( int anount );
extern long error_check(void);

/* @28763 tjg */

extern void dunpCa(struct sqlca*);

[ * kmwx /

extern int semop (int semd, int senmum
int value);

extern char *get_time_stanp(int form

Ti mer_struct *tiner_pointer); /*

TI ME_ACC jen */

IEEEEE AR E R EEEEEEEEEREEEEEEEEEEEEEEE ]

LR R EEEEEEEEEEEEEEEEEY

/* Declare the SQL host vari abl es.
*/
/*******************************************

LR R EEEEEEEEEEEEEEEEEY

EXEC SQL BEG N DECLARE SECTI ON;

char UF_dbnane[9] = "\0";
char UF_userid[9] = "\0";
char UF_passwd[9] = "\0";
sqglint32 UF_chunk = 0;

short nmonth = 0;
EXEC SQL END DECLARE SECTI ON;

/*******************************************
************************/

/* Declare the global variables.

*/
/*******************************************
************************/

extern char env_tpcd_tnp_dir[150];

extern FILE *instream *outstream /* File
pointers */
extern char sourcefil e[ 256]; /* Used for

semaphores and tabl e functions?*/
extern struct {
/* jen LONG */
short len;
char data[ 32700];
} stmt_str;
/* jen LONG */

IEEEEE AR EEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEE]

LR AR EEEEEEEEEEEEEEEEEY

/* UF1 child
*/
/* (i is the application nunber.)

*/
/kk********************************k*k*k****

KAKKKKK I Ik kXXX XXX XKk k kKK [

void runUFl_fn ( int updatePair, int i, char
*dbname, char *userid, char *passwd )
{

int rc = 0;

int split_updates = 2; /* no. of

ways update records are split */
int concurrent_inserts = 2;
of concurrent updates to be */

/* jenCl no
/* jenCl run
at once*/

int |oop_updates = 1;
of updates to be run in one */

/* jenCl no
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/* jenCl
shoul d*/
/* jenCl be
split_updates / concurrent_inserts*/
int startChunk = O; /* jenC
nunber of first chunk to insert for */
/* jenC

"concurrent" invocation.

this child */

int stopChunk = O; /* jenC

nunber of |ast chunk to insert for */
/* jenC
this child */
long insertedLineitem= 0; /[*kmwv/
long insertedOrders = 0; [ * kmwx /
I ong savel nsertedOrders = 0; /*kbs*/
| ong sql code;
int maxwait;
#i f ndef SQLW NT
int su_sem d;
key_t su_senkey;
#el se
HANDLE su_hSem
char UF1_senfil e[ 256] ;
#endi f

char myoutstreanfil e[ 256] ;
FI LE *nyout st ream

strcpy(UF_dbnane, dbnane);
strcpy(UF_userid, userid);
strcpy(UF_passwd, passwd);

/* Get
out put */
sprintf (nyoutstreanfile,
UF1OUTSTREAMPATTERN, env_tpcd_tnmp_dir,
PATH_DELI M
updatePair, i);

if ( (nmyoutstream = fopen
(nmyoutstreanfile, WRITEMODE)) ==

ready to start |oggi ng diagnostic

NULL)

fprintf (stderr,
for update pair % set
runUF1l_fn\n",

"\ nThe output file
7 %l could not be

opened.

myout streanfil e, updatePair,i);
rc=-1,
goto UFl_exit;
}
out st r eamenyout st ream /* initialize
out stream for error_check dxxxxhar*/

fprintf(
pair % set

nyout stream "\ nUF1l for update
%l starting at %.*s\n",
updatePair, i,

T_STAWMP_1LEN, T_STAWMP_1LEN, /*
TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*)NULL)); /* TI ME_ACC j en*/

if (getenv ("TPCD_SPLI T_UPDATES") !=
NULL)
split_updates = atoi
(" TPCD_SPLI T_UPDATES") ) ;
if (getenv ("TPCD_CONCURRENT_| NSERTS") !=
NULL) /*jenCl */

(getenv
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concurrent _inserts = atoi (getenv
(" TPCD_CONCURRENT_I NSERTS")); /*jenCl*/
| oop_updates = split_updates /
concurrent _inserts;
[ *jenCl*/

/* determine the starting and stopping

poi nt of the chunks that this jenCl*/
/* invocation will apply. i is starting
chunk nunmber with range 0 jencCl*/

/* through (concurrent_inserts -1)
jenCl*/

start Chunk =i * | oop_updates;
[ *jenCl*/

stopChunk = start Chunk + (| oop_updates -
1); /*jenCl*/

/* Establish a connection to the database
*/

if (!strcnp(userid,"\0")) /** No
aut henti cation provided **/
EXEC SQL CONNECT TO : UF_dbnane;
el se
EXEC SQL CONNECT TO : UF_dbname USER
:UF_userid USING : UF_passwd,;
error_check();
if (sqlca.sqglcode < 0)
{
rc=-1;
goto UFl_exit;
}

/* Start processing each chunk in ny
range */
#i f def UF1DEBUG

fprintf (myoutstream "Before |oop_a
start Chunk = %, stopChunk = %\ n",
start Chunk, stopChunk);

fflush(nyoutstream;
#endi f

for ( UF_chunk = start Chunk;
st opChunk; UF_chunk++ )
/*jenCl*/

UF_chunk <=

{
/*jenCl*/
/* wc 062797 */
sql code = SQL_RC E911;
month = (short)UF_chunk; /*
"short' added bbe */
maxwait = 1;
rc = 0;

Cast

#i f def UF1DEBUG
fprintf (myoutstream
Chunk= % \n", UF_chunk);
fflush(nyoutstream;
#endi f
/* Loop to handl e any deadl ocks */
while (sqgl code == SQL_RC E911 &&
maxwai t <= MAXWAI T && rc==0)

{
sql code
#i f def UF1DEBUG
fprintf (nyoutstream
orders exec sqgl\n")
fflush(nyout stream
#endi f

"Before Wile_a

= 0;

"in loop before

EXEC SQL | NSERT | NTO TPCD. ORDERS
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SELECT
O_ORDERKEY, O_CUSTKEY, O_ORDERSTATUS, O TOTALPR
I CE,

O_ORDERDATE, O ORDERPRI ORI TY, O_CLERK, O_SHI PPR
| ORI TY, O_COMVENT
FROM TPCDTEMP. ORDERS_NEW
WHERE APP_I| D = : UF_chunk;
/ * AND
12* ( YEAR( O_ORDERDATE) -
1992) +MONTH( O_ORDERDATE) - 01 = : nont h; */
if (sqlca.sqglcode < 0)
sqgl code = error_check();

if (sqglcode == SQL_RC E911)
{ /* we've hit a deadl ock

fprintf (myoutstream
"\ nDeadl ock detected

inserting fromtpcdtenp.orders_new for chunk
%l for pair
%l. . Retrying...\n", UF_chunk, updat ePair) ;

Sl eepSone( UF_DEADLOCK_SLEEP) ;

maxwai t ++;
/* jen DEADLOCK */

*/

else if (sqglcode < 0)

fprintf(nyoutstream
"Insert into orders pair
%l chunk % failed sql code=%\n",

updat ePai r, UF_chunk, sql code) ;
dunpCa( &sgl ca);
rc = -1,
}

el se

/* Everything worked with
ORDERS, proceed with LI NEI TEM */

savel nsertedOrders =
sqgl ca.sqglerrd[2];

sql code = 0;
#i f def UF1DEBUG

fprintf (nyoutstream "in

lineitemfor update pair nunber % set %
chunk %\ n",
updat ePai r,
i, UF_chunk);
fflush(nyoutstream;
#endi f

EXEC SQL | NSERT | NTO
TPCD. LI NEI TEM
SELECT
L_ORDERKEY, L_PARTKEY, L_SUPPKEY, L_LI NENUVBER,
L_QUANTI TY,

L_EXTENDEDPRI CE, L_DI SCOUNT, L_TAX,

L_RETURNFLAG, L_LI NESTATUS, L_SHI PDATE, L_COW
TDATE, L_RECEI PTDATE,

L_SHI PI NSTRUCT, L_SHI PMODE, L_ COMVENT
FROM TPCDTEMP. LI NEI TEM_NEW
WHERE APP_I D = : UF_chunk;
/*(AND L_ORDERKEY I N
(SELECT O_ORDERKEY FROM
TPCD. ORDERS
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VHERE
12* ( YEAR( O_CRDERDATE) -
1992) +MONTH( O_ORDERDATE) - 01 = : mont h) ; */

if (sqlca.sqlcode < 0)

sql code = error_check();
if (sqlcode == SQL_RC E911)
/* we've hit a

deadl ock */
fprintf (myoutstream
"\ nA deadl ock has
been detected inserting from
tpcdtenp.lineitentd_%d...Retrying...\n",
updat ePai r,
UF_chunk) ;
Sl eepSone( UF_DEADLOCK_SLEEP) ;
maxwai t ++;
/* jen DEADLOCK */

else if (sqlcode < 0)

fprintf(nyoutstream
"Insert into lineitem
pair % chunk %l failed sql code=%\n",

updat ePai r, UF_chunk, sql code) ;
dunpCa(é&sql ca);
rc = -1;
}

el se

{

#i f def UF1DEBUG

fprintf (myoutstream
"lineiteminsert succeeded\n");

fflush(nyoutstream;
#endi f

/* accumnul ate the nunber of
row i nserted */

/* Order count ONLY updated
if both orders and lineitem?*/

/* go through */

insertedOrders +=
savel nsert edOr ders;

i nsertedLi neitem +=
sql ca. sql errd[ 2] ;

rc=0;

EXEC SQL COW T WORK;

error_check();

/* kbs */

#i f def UF1DEBUG

/* report the nunber of row
inserted */

fprintf(nmyoutstream
interim%d rows for chunk % into

TPCD. ORDERS at % .*s\n",

i nsertedOrders, UF_chunk, T_STAMP_1LEN, T_STAWP
_1LEN, /* TIME_ACC jen*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer_struct

*)NULL)); /* TIME_ACC jen*/
/* report the nunmber of row
deleted *s inserted */

fprintf(nyoutstream
" interim%d rows
for chunk %l into TPCD. LI NEI TEM at 9% .*s\n",

i nsertedLi nei tem UF_chunk,
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T_STAMP_1LEN, T_STAMP_1LEN,
jen*/

/* TI ME_ACC

get _time_stanmp(T_STAMP_FORM 1,

(Timer_struct *)NULL)); [/* TIME_ACC jen*/
fprintf( myoutstream
" inserts for
update pair % chunk % conplete at
% .*s\n\n",
updat ePai r,
UF_chunk,

T_STAMP_1LEN, T_STAMP_1LEN,
jen*/

/* TI ME_ACC

get _time_stanp(T_STAMP_FORM 1,

(Timer_struct *)NULL)); [/* TIME_ACC jen*/
#endi f
}
} /* process lineitem|NSERTs */
} /* while | oop for deadl ocks */
} /* while processing chunks */

/* report the nunber of row deleted */
fprintf(nyoutstream "%d rows inserted
into TPCD. ORDERS at %.*s\n",

insertedOrders, T_STAMP_1LEN, T_STAMP_1LEN,
/* TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer_struct
*)NULL)); /* TIME_ACC jen*/

fprintf(nmyoutstream "% d rows inserted
into TPCD. LI NEI TEM at % . *s\n",

i nsertedLi neitem T_STAMP_1LEN, T_STAMP_1LEN,
/* TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*)NULL)); /* TIME_ACC jen*/

if (sqglcode < 0)

if (sql code SQL_RC E911)
fprintf (myoutstream"# of
deadl ocks exceeds % \n", MAXWAIT);
}
rc=-1,
EXEC SQL ROLLBACK WORK;
error_check();
@22275 tjg */

/*

goto UF1l_exit;
}

/* UFl_conn_reset: */
EXEC SQL CONNECT RESET;
error_check();

@?22275 tjg */

/*

UF1l_exit:
fclose (nyoutstream;
/* exiting, increment the semaphore */
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/* we used the first flat file to
generate the semaphore key */

#i f ndef SQLW NT
/* we Will use the tpcd.setup file to
generate the semaphore key begi n SEMA */
if (getenv("TPCD AUDIT DIR') != NULL)

/* this is assunming that you will be
running this fromOth node */
sprintf(sourcefile,
"% %t ool s%t pcd. set up",
getenv("TPCD_AUDI T_DIR"),
PATH_DELI M PATH_DELI M ;
}

el se

fprintf (stderr, "Can't open UF1l
semaphore file TPCD AUDIT_DIR i s not
defined.\n");

exit (-1);

}
/* end SEMA */
su_senkey = ftok (sourcefile,

while ( (su_semd =
0)) < 0)
{

)
senget (su_senkey, 1,

if (errno ==
sl eep(2);

ENCENT) {

el se {
fprintf(stderr,"update set %d:
senget failed errno = %\ n",
i, errno);
exit(1);

}
if (semop (su_senmd, 0, 1) I=0)
/*jen SEMm/

fprintf(stderr,"Failure to increnent
semaphore UF1l set %\n",i);
fprintf(stderr," semaphore sourcefile

= % su_semd = su_senmd\n",sourcefile);
exit(1);

/ *j enSEM/

#el se [* SQLW NT */

sprintf (UFl_senfile,

"%.%. UFl. senfile",
get env(" TPCD_DBNAME") ,

getenv("USER"));

fprintf(stderr,"UFl senfile =
%s\n", UF1l_senfile);

while ((su_hSem =
OpenSemaphor e( SEMAPHORE_ALL_ACCESS |

SEMAPHORE_MODI FY_STATE |

SYNCHRON! ZE,
TRUE,

UF1l_senfile))
== (HANDLE) (NULL))
{

/*

** jf cannot open the semaphore, wait
for 0.1 second

*/
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fprintf(stderr,"Retry Open semaphore

%s\n", UFl_senfile);
sl eep(1);
}
if (! Rel easeSemaphore(su_hSem
1,
(LPLONG) (NULL)))
fprintf(stderr, "Rel easeSenaphore
failed, LastError: %, quit\n",
Get LastError());
exit(-1);
}
#endi f /* SQLW NT */
exit(rc); /* child
exiting after finishing up */

}

/*******************************************
kk**********************/

/* UF2 child

*/
/*******************************************
************************/

void runUrF2_fn ( int updatePair, int

t hi sConcurrent Del ete, int nunChunks, char

*dbname, char *userid, char *passwd )
{

int rc = 0;

| ong sql code;

int maxwait;

int startChunk =
t hi sConcur r ent Del et e* nunChunks; /*
we start? */
| ong del etedLineitens = 0;
| ong del etedOrders = 0;
| ong savedDel et edLi neitens = O;

where do
[ * kmw /

[ * kmw /

[ *Kkbs*/

#i f ndef SQLW NT

int su_semd; /*
semaphore for controlling split updates*/

key_t su_senkey; /* key to
generate semd */
#el se

HANDLE su_hSem

char UF2_senfil e[ 256] ;
#endi f

char myoutstreanfil e[ 256] ;
FI LE *nyoutstream *src_fh=NULL;

strcpy(UF_dbnane, dbnane);
strcpy(UF_userid, userid);
strcpy(UF_passwd, passwd);

/* Generate the unique filename for this
concurrent del ete process */

sprintf (nyoutstreanfile,
UF20UTSTREAMPATTERN, env_tpcd_tnp_dir,
PATH_DELI M

updat ePai r,

t hi sConcurrent Del ete);

if ( (nmyoutstream = fopen
(nmyoutstreanfile, WRI TEMODE))

NULL)

fprintf (stderr,
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"\'nThe output file '%"' for
update pair % set % could not be opened
runUF2_fn.\n",

myout streanfi |l e, updat ePai r, t hi sConcurrent Del
ete);
rc=-1,
goto UF2_exit;
}

out st r eamenyout st ream /* initialize
out stream for error_check dxxxxhar*/

#i f def UF2DEBUG
fprintf (myoutstream
% %\ n",

"RunUF2 Cal l ed %

updat ePai r,

t hi sConcurrent Del ete, numChunks );

fflush(nyoutstream;
#endi f

fprintf( myoutstream
"\nUF2 for update pair % set %l
% .*s\n",
updat ePai r,
t hi sConcurrent Del et e,
T_STAWP_1LEN, T_STAMP_1LEN,
jen*/

starting at

/* TI ME_ACC

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*)NULL)); [/* TIME_ACC jen*/

#i f def UF2DEBUG
fprintf (myoutstream
connect\n");
fflush(nyoutstream;
#endi f

"before

if (!strcnp(userid,"\0")) /** No
aut henti cation provided **/
EXEC SQL CONNECT TO : UF_dbnane;
el se
EXEC SQL CONNECT TO : UF_dbnanme USER
:UF_userid USING : UF_passwd,;

error_check();

#i f def UF2DEBUG
fprintf (myoutstream "after connect
startchunk= %l, EndChunk = %\ n",

start Chunk, start Chunk+nunChunks);
fflush(nyoutstream;
#endi f

/* Start processing each chunk in ny
range */

for ( UF_chunk =
st ar t Chunk+nunChunks;

{

start Chunk; UF_chunk <
UF_chunk++ )

/* Set things up for the | oop which
retry if there is a deadl ock */
sql code = SQL_RC E911;

will

month = (short) UF_chunk;
maxwait = 1;
rc = 0;

#i f def UF2DEBUG

fprintf (myoutstream "Chunk = %\ n",
UF_chunk) ;

fflush(nyoutstream;
#endi f
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whil e (sql code == SQL_RC E911 &&
maxwait <= MMXWAIT & rc == 0)
{

#i f def UF2DEBUG
fprintf (nyoutstream
orders exec sqgl\n");
fflush(nyoutstream;
#endi f

"in loop before

sql code = 0;

EXEC SQL DELETE FROM TPCD. LI NEI TEM
WHERE L_ORDERKEY | N
( SELECT O_ORDERKEY FROM
TPCDTEMP. ORDERS_DEL
WHERE APP_|I D =
: UF_chunk) ;
/*AND O_ORDERKEY | N
(SELECT O_ORDERKEY
FROM TPCD. ORDERS
WHERE
12* ( YEAR( O_ORDERDATE) -
1992) +MONTH( O_ORDERDATE) - 01 = :nonth)); */
if (sqlca.sqlcode < 0)
sql code = error_check();

if (sqglcode == SQL_RC E911)
/* we've hit a deadl ock
*/
fprintf (nyoutstream
"\ nA deadl ock detected while
deleting fromLINEI TEM update pair % set
%l chunk %. Retrying.\n",
updat ePai r,
t hi sConcurrent Del ete, UF_chunk);
dunpCa( &sql ca) ;
Sl eepSone( UF_DEADLOCK_SLEEP) ;
maxwai t ++; /* jen DEADLOCK
*/

else if (sqglcode < 0)

fprintf (nyoutstream"\n%\n",
stnt_str.data);
fprintf (nyoutstream "\nsql code
%l occurred del eting from TPCD. LI NEI TEM n",
sqgl ca. sqgl code) ;
dunpCa( &sql ca);
fprintf (myoutstream
"for update pair
%l set %l chunk %l..Exiting\n",
updat ePai r,
t hi sConcurrent Del et e, U-_chunk) ;
rc=-1,;
}

el se

{

del eted */

nunber

/* accumul ate the nunber of row
savedDel et edLi neitens =
sql ca. sqlerrd[ 2] ; [ *kbs*/

#i f def UF2DEBUG
fprintf (nyoutstream "in |oop
for update pair nunmber % set %l chunk
%\ n",
updat ePai r,
t hi sConcurrent Del et e, UF_chunk) ;
fflush(nyoutstream;
#endi f
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/* delete the orders now */

EXEC SQL DELETE FROM TPCD. ORDERS
WHERE O ORDERKEY | N
( SELECT O_ORDERKEY FROM
TPCDTEMP. ORDERS_DEL WHERE APP_ID =
: UF_chunk) ;
/*AND 12* ( YEAR( O_ORDERDATE) -
1992) +MONTH( O_ORDERDATE) - 01 = : nonth; */

if (sqlca.sqglcode < 0)
sql code = error_check();

if (sqlcode == SQL_RC _E911)
/* we've hit a

deadl ock */
#i f def UF2DEBUG

fprintf (myoutstream
deadl ocked\n");

fflush(nyoutstream;
#endi f

"orders

fprintf (myoutstream
"\'nA deadl ock detected while

del eting from ORDERS: update pair % set %
chunk %l. Retrying.\n",
updat ePai r,

t hi sConcurrent Del ete, UF_chunk);
dunpCa( &sql ca) ;
Sl eepSone( UF_DEADLOCK_SLEEP) ;
maxwai t ++; /* jen
DEADLOCK */

else if (sqlcode < 0)

{
#i f def UF2DEBUG
fprintf (nyoutstream
fflush(nyoutstream;
#endi f

"orders failed\n");

fprintf (myoutstream "\nAn
error %l occurred deleting from
TPCD. ORDERS\ n", sql ca. sql code) ;

dunpCa( &sql ca) ;

fprintf (myoutstream"for
update pair nunber % set % chunk
%l. . Exi ting\n",

updat ePai r,

t hi sConcurrent Del et e, U-_chunk) ;

rc=-1,

}

el se

{
#i f def UF2DEBUG
fprintf (nyoutstream
succeeded\ n");
fflush(nyoutstream;
#endi f

"orders

/* accunul ate the nunber of
row del eted */

/* Order count ONLY updated
if both orders and lineitem?*/

/* go through */

del et edLi nei tems +=
savedDel et edLi nei t ens; /* kbs */

del etedOrders +=
sqgl ca.sqglerrd[ 2] ;

rc=0;

EXEC SQL COW T WORK;

error_check();
#i f def UF2DEBUG

/* report the nunber of rows
del eted */
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fprintf(nmyoutstream
interim%d rows for chunk % from
TPCD. ORDERS at % . *s\n",

del et edOrder s, UF_chunk, T_STAMP_1LEN, T_STAMP_
1LEN, /* TIME_ACC jen*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct

*)NULL)); [/* TIME_ACC jen*/
fprintf(nmyoutstream "

interim%d rows for chunk % from

TPCD. LI NEI TEM at % . *s\n",

del et edLi nei t ens, UF_chunk, T_STAMP_1LEN, T_STA
MP_1LEN, /* TIME_ACC jen*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*YNULL)); /* TIME_ACC jen*/
fprintf( myoutstream

" del etes for
update pair % chunk %l conplete at
% .*s\n\n",

updat ePai r,
UF_chunk,

T_STAMP_1LEN, T_STAMP_1LEN,
jen*/

/* TI ME_ACC

get _time_stanmp(T_STAMP_FORM 1,

(Timer_struct
#endi f
}

} /* process orders deletes */
} /* while trying to del ete one chunk
| oop */
} /* while there are nore chunks */

*)NULL)); /* TIME_ACC jen*/

#i f def UF2DEBUG
fprintf (nyoutstream
fflush(nyoutstream;
#endi f
/* report the nunber of row del eted */
fprintf(nyoutstream "%d rows del eted
from TPCD. ORDERS at % .*s\n",

"after loop\n");

del et edOrders, T_STAMP_1LEN, T_STAMP_1LEN, /*
TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*YNULL)); /* TIME_ACC j en*/

fprintf(nyoutstream "%d rows del eted
from TPCD. LI NEI TEM at % . *s\n",

del et edLi nei tems, T_STAMP_1LEN, T_STAMP_1LEN,
/* TI ME_ACC j en*/

get _time_stanp(T_STAMP_FORM 1, (Ti mer _struct
*YNULL)); /* TIME_ACC j en*/

if (sqlca.sqglcode < 0)

fprintf (myoutstream"# of deadl ocks
%l exceeds % \n", maxwait, MAXWAIT);
rc=-1,
EXEC SQL ROLLBACK WORK;
error_check(); /*
@22275 tjg */
}
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/* UF2_conn_reset: */
/*971101j en*/
EXEC SQL CONNECT RESET;
error_check(); /*
@22275 tjg */

UF2_exit:
fclose (nyoutstream;

/* exiting,
#i f ndef SQLW NT

/* we used the tpcd.setup file to
generate the semaphore key begi n SEMA
*/

i ncrenent the semaphore */

if (getenv("TPCD_AUDI T_DIR') != NULL)
sprintf(sourcefile,
"Us%t ool s%t pcd. set up”,
getenv("TPCD_AUDI T_DIR'),
PATH DELIM PATH DELIM;
}

el se

fprintf (stderr, "Can't open UF2
semaphore file TPCD_AUDI T_DIR i s not
defined.\n");
exit (-1);
}

su_senkey = ftok (sourcefile,
use D for deletes */

/* end SEMA */

while ((su_semd =

‘D) /*

senget (su_senkey, 1, 0))

< 0)
if (errno == ENCENT)
sl eep(2);
el se {
fprintf(stderr,"UF2 update stream
%l: senget failed errno = %\ n",
updat ePair, errno);
exit(1);
}
if (semop (su_senid, 0, 1) I'=0)
[ *j enSEM/

{
[ *j enSEMF/
fprintf(stderr,"Failure to increnent
semaphone UF2 set %\ n",
t hi sConcurrent Del ete);
exit(1);

[ *j enSEM/

#el se

sprintf (UF2_senfile,
"%.%. UF2. senfile",

get env(" TPCD_DBNAME") ,

getenv("USER"));

fprintf(stderr,"UF2 senfile =
%s\n", UF2_senfil e);

while ((su_hSem =
OpenSemaphor e( SEMAPHORE_ALL_ACCESS |

SEMAPHORE_MODI FY_STATE |

SYNCHRON! ZE,
TRUE,
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UF2_senfile))
== (HANDLE) (NULL)) {

/*
** jf cannot open the semaphore, wait
for 0.1 second
*/
fprintf(stderr,"Retry Open semaphore
%s\n", UF2_senfile);
Sl eepSone(1);
}
if (! Rel easeSemaphore(su_hSem
1,
(LPLONG) (NULL)))
fprintf(stderr, "Rel easeSenaphore
failed, LastError: %, quit\n",
Get LastError());
exit(-1);
#endi f
exit(rc); /* child
exiting after finishing up */
}

Appendix E: ACID Transaction

Source Code

acid.h

/*******************************************
*****************************/

/* File: acid.h

*/
/*******************************************

*****************************/

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
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#i ncl ude <tine. h>

#i fdef SQLW NT

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#el se
#i ncl ude
#i ncl ude
#i ncl ude
#endi f

<wi hdows. h>
<sys\ti meb. h>
<sys\stat.h>
<stdlib. h>

<i 0. h>

<uni std. h>
<sys/tinme. h>
<sys/timeb. h>

#i ncl ude <string. h>
#i ncl ude <mat h. h>

#define acidtine(tvsec, tvusec)
tvsec* 1000+t vusec/ 1000
#define TSLEN 20

#f 0 /* needed on NT, not on Al X */
typedef struct tineval {

| ong tv_sec; /* seconds
*/
| ong tv_usec; /* and
m croseconds */
3
#endi f
struct update_struct {
int qnum
b
struct acidQ struct {
int tag;
| ong o_key;
doubl e | _extendedprice

}s

struct acidT_struct {

int

int

int

| ong

| ong

| ong

| ong

|l ong
doubl e
doubl e
doubl e
doubl e
doubl e

b
/*

** in acid.

*/

term nation
tag

| oggi ng;
o_key;

| _key;

delta
_partkey;
_suppkey;
_quantity;
_tax;

_di scount;
_extendedprice
o_total price

sqc

int updateQ (struct update_struct *us);

char del (voi d)

#i f def SQLW NT

voi d sl eep
#endi f

(int sec);

acid.sqc

/*******************************************
*****************************/

. _— .
/ File: acid.sqc

*/
/*******************************************

LR R R EEEEEEEEEEEEEEEEEE LY

/* changes
*

* 961109 jel add EXEC SQL CLGCSE for
each cursor in acidT

* to avoid bug in db2pe
vir2

* 980225 gav port to NT

* 981103 kal added ast_aci dQ for
isolation test 7

* 081103 kal changed ast query to be
the sane as that used in

* consi stency tests. Fixed

so the long | Eprice is

* cast to a double
Changed so uses 3 decinmal points of
* preci sion.

*

*/
#i ncl ude "acid. h"

#if (defined(SQLPTX) || defined(SQLWNT) ||
defined( SQLSUN) || defined(Linux))

doubl e nearest (doubl e)

#endi f /* SQLPTX */

#def i ne DEADLOCK -911

/*

#define TRUNC2(d) ((floor((d)*100.0))/100.0)
*/

/*

#defi ne TRUNC2(d)
((floor(nearest((d)*100.0)))*0.01)

*/

/*

#defi ne TRUNC2(d)
((floor(nearest((d)*1000.0)/10.0)/100.0))

*/

#defi ne TRUNC2(d)
((floor(nearest((d)*100000.0)/1000.0)/100.0)
)

voi d sqlerror(char * | struct sqglca *);

EXEC SQL | NCLUDE SQLCA

EXEC SQL BEG N DECLARE SECTI ON,
char dbnane[ 8] ; [* = "tpcd"; */
EXEC SQL END DECLARE SECTI ON;

#i fdef SQLW NT

/*

** redefine gettimeofday so | don't have to
** change too nmuch ai x-specific code

*/
[ *#typedef struct tineval { unsigned tv_sec
unsi gned tv_usec; }; */
typedef struct tinmezone { int dumy; };
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struct tinmeb tiner;

voi d gettinmeofday( struct tinmeval
struct tinezone *tz)

*tv,

ftime(&inmer);
tv->tv_sec = tinmer.tine;
tv->tv_usec = tinmer.mllitm * 1000;

tz->dumy =
}
#endi f
/2
____________________ * [
/* aci dQ
*/
| % o o ool
____________________ * [

int acidQ (struct aci dQ struct

time_t tinmeT;

FI LE *out;

char out_fn[50];
struct tineval tv;
struct tinmezone tz;
int nypid;

int rc =0;

EXEC SQL BEG N DECLARE SECTI ON;

sqlint32 okey;
sqgl i nt 32 | Epri ce;
doubl e eprice;

EXEC SQL END DECLARE SECTI ON;

okey = aci d->0_key;
/* nmypid = getpid(); */
mypid = acid->tag;

sprintf(out_fn,
"Us%aci dQ out. %", getenv("TPCD_TMP_DI R"), de
(). nypi d);

out =f open(out _fn,"a");

if (out == NULL)

fprintf(stderr, "ERROR input file %
coul d not be appended to!!\n",out_fn);

}

getti meof day(&t v, &tz);

time(&ineT);

fprintf(out,"\n---------- START of aci dQ
tag: % ---------- \n\n", nypi d);

fprintf(out, "acidQ tag: %, begin
transaction tine: (%s %6uu) %",

nypid, tv.tv_sec, tv.tv_usec,

ctinme(&ineT));

fprintf(out, "okey: 9%\ n", okey);

getti meof day(&t v, &tz);

tinme(&tineT);
fprintf(out,"acidQ tag: %, before read
of LINEITEM (%s %96uu) %",
nypid, tv.tv_sec,
ctine(&ineT));

tv.tv_usec,

/*
** use the sanme sql
consistsqgl.pl to

code as used in the
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** run the consistency acid queries.
Note we assign an long int

** to | Eprice (we make it 10s of pennies
by * 1000). Then divide

** py 1000.0 and cast
(eprice) for printing

*/

it to a double

EXEC SQL
SELECT

| NTEGER( DECI MAL( SUM DECI MAL( | NTEGER( | NTEGER(
DECI MAL

(I NTEGER( 100* DECI MAL( L_EXTENDEDPRI CE, 20, 3)),
20,3) *
(1-L_DI SCOUNT)) *
(1+L_TAX)), 20, 3)/100. 0), 20, 3) * 1000)
into ;|1 Eprice
FROM
TPCD. LI NEI TEM
VWHERE
L_ORDERKEY = : okey;

if (sqlca.sqlcode !=0) {
rc = sql ca. sql code;
fprintf(out,"aci dQ **ERROR** sql code =
%\ n", sql ca. sql code) ;
sqlerror("aci dQ select
sun(| _extendedprice)", &sqlca);
goto Qerror;

eprice = (double)l Eprice / 1000.0; /*
translate to double for printout*/

gettimeof day(&tv,
time(&ineT);

&t z);

fprintf(out,"ACID tag: %l, after read of
LI NEI TEM (%s %©6uu) %",
nypid, tv.tv_sec, tv.tv_usec,

ctinme(&ineT));

fprintf(out, "okey: 9% \t
sun(| _extendedprice): %.3f\n",
okey, eprice);

EXEC SQL COW T;
if (sqlca.sqglcode != 0) {
rc = sqgl ca. sql code;
fprintf(out,"aci dQ **ERROR** sql code =
%\ n", sql ca. sqgl code) ;

sglerror("acidQ COW T", &sqlca);
goto Qerror;
aci d- >l _ext endedprice = eprice;
rc =0,
goto Qexit;
Qerror:

EXEC SQL rol | back work;
if (sqlca.sqlcode !'= 0) sqlerror("acidQ

ROLLBACK FAI LED', &sqlca);
Qexit:
fprintf(out,"\n---------- END of aci dQ
tag: % ---------- \n\n", nypi d);

fflush(out);fclose(out);
return(rc);
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.................... */

/* ast _aci dQ

*/
/2
____________________ * [

int ast_acidQ (struct acidQ struct
{

time_t tineT,

FI LE *out;

char out_fn[50];

struct tinmeval tv;

struct timezone tz;

int nypid;

int rc =0;

EXEC SQ. BEG N DECLARE SECTI ON;
doubl e ast _| Epri ce;

doubl e ast _eprice;

EXEC SQ. END DECLARE SECTI ON;

/* mypid = getpid(); */
mypid = acid->tag;

sprintf(out_fn,
"Us%ast _aci dQ out. %", get env(" TPCD_TMP_DI R’
). del (), nypid);

out =f open(out _fn,"a");

getti meof day(& v, &tz);

time(&ineT);

fprintf(out,"\n---------- START of
ast_acidQtag: %d ---------- \'n\n", nypi d);

fprintf(out, "ast_acidQ tag: %, begin
transaction tine: (%s %6uu) %",

mypid, tv.tv_sec, tv.tv_usec,

ctinme(&ineT));

getti meof day(&tv,
tinme(&ineT);
fprintf(out,"ast_acidQ tag: %, before
read of LINEITEM (%s %6uu) %",
nypid, tv.tv_sec, tv.tv_usec,
ctime(&inmeT));

& z);

/*

** use the same query aci dQ except don't
sel ect for specfic okey.

** this ensures that the ast will
instead of the base table

be used

** Have to use ast_| Eprice as double
since this sumis so big
*
/
EXEC SQL
SELECT

SUM ( L_EXTENDEDPRI CE* ( 1-
L_DI SCOUNT) *(1 + L_TAX))
into :ast_| Eprice
FROM
TPCD. LI NEI TEM

if (sqlca.sqlcode !=0) {
rc = sqgl ca. sql code;
fprintf(out,"ast_aci dQ **ERROR**
sql code = %\ n", sql ca. sql code) ;
sqlerror("ast_aci dQ sel ect
sun(| _extendedprice)”, &sqglca);
goto Qerror;
}
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ast _eprice = ast_| Eprice; [/* use
ast _eprice for printout to be consistent*/

getti meof day(&tv,
time(&ineT);
fprintf(out,"AST_ACI D tag:
of LINEITEM (%s %6uu) %",
mypid, tv.tv_sec,
ctinme(&ineT));
fprintf(out,
%. 3f\n",

&t z);

%l, after read

tv.tv_usec,
"sun(| _ext endedprice):
ast _eprice);

EXEC SQL COW T;
if (sqglca.sqglcode !'=0) {
rc = sqgl ca. sql code;
fprintf(out,"ast_acidQ **ERROR**
sgl code = %\ n", sqgl ca. sql code) ;
sqlerror("ast_acidQ COW T",
goto Qerror;

&sql ca);

aci d- >l _extendedprice = ast_eprice;
rc = 0;
goto Qexit;

Qerror:
EXEC SQL rol | back work;
if (sqlca.sqlcode != 0)
sgl error("ast_aci dQ ROLLBACK FAI LED",
&sql ca);

Qexit:
fprintf(out,"\n---------- END of
ast_acidQtag: %d ---------- \'n\n", mypi d);
fflush(out);fclose(out);
return(rc);

int acidT (struct acidT_struct

{

time_t tineT;

FI LE *out;

char out_fn[50];
struct tineval tv;
struct tinezone tz;
int nypid;

int rc = 0;

EXEC SQL BEG N DECLARE SECTI ON;

sqlint32 o_key, | _key, delta;

sqlint32 | _partkey, |_suppkey;

doubl e | _quantity, | _tax, |_discount,
| _ext endedpri ce;

doubl e o_total price;

doubl e new_quantity, rprice,
new_ext price, new ototal, ototal;

EXEC SQL END DECLARE SECTI ON;

cost,

EXEC SQL DECLARE | _cursor CURSOR FOR
SELECT | _partkey, | _suppkey,
| _quantity,
| _tax, |_discount,
| _extendedprice
FROM t pcd. | i nei tem
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WHERE | _orderkey = :o_key

AND | _|i nenunmber = : | _key

FOR UPDATE OF | _extendedpri ce,
| _quantity;

EXEC SQ. DECLARE o_cursor
SELECT o_total price
FROM t pcd. orders
WHERE o_orderkey = :o_key
FOR UPDATE COF o_total price;

CURSOR FOR

if (acid->termnation <0 || acid-
>termination > 3) acid->termnation = 0;

o_key = aci d->o0_key;
| _key = acid->l_key;
delta = acid->delta;

if (acid->logging) {
/* mypid = getpid(); */
nmypid = acid->tag;
sprintf(out_fn,
"%s%aci dT. out . %d", getenv(" TPCD_TMP_DI R"), de
(), nypi d);
out =f open(out _fn,"a");

gettimeof day(&t v, &tz);
time(&ineT);
fprintf(out,"\n---------- START of
acidT tag: % ---------- \n\n", nypid);
fprintf(out, "acidT tag: %, begin
transaction tine: (%s %6uu) %",
nypid, tv.tv_sec, tv.tv_usec,
ctine(&ineT));
fprintf(out, "o_key: %\tl_key:
%l\tdelta: %\ n", o_key, |_key, delta);
}
#i f def DEBUG
printf("o_key: %l\tl_key: %\ tdelta:
%\ n", o_key, |_key, delta);
#endi f
retry_tran:
if (acid->logging) {
getti meof day(& v, &tz);
tinme(&ineT);
fprintf(out,"acidT tag: %l, before

read of LINEITEM (%s %6uu) %",
nypid, tv.tv_sec, tv.tv_usec,
ctine(&ineT));
}

EXEC SQL OPEN | _cursor;
if (sqlca.sqlcode !'=0) {
i f(sql ca.sql code == DEADLOCK) got o
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR** sql code
= %\ n", sql ca. sqgl code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
Y} /* endif */
sql error("aci dT: OPEN | _cursor™",
&sql ca);
goto Terror,;

}
EXEC SQL FETCH | _cursor | NTO
;| _partkey, :I_suppkey, :I_quantity,
ol _tax,

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005

11 _discount, :|_extendedprice;
if (sqglca.sqglcode !'=0) {
i f(sql ca. sql code DEADLOCK) got o
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR** sql code
= %\ n", sql ca. sqgl code) ;
} else {
fprintf(stderr,"aci dT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} /¥ endif */
sgl error("aci dT: FETCH | _cursor",
&sql ca);
goto Terror;
}

#i f def DEBUG
printf("l_quantity =

9%. 3f\n", | _quantity);
printf("l_tax = %.3f \n",|_tax);
printf ("l _discount = %9. 3f

\'n", | _discount);
printf ("l _extendedprice = 9%9.3f \n",
| _extendedprice);
#endi f
if (acid->logging) {
gettimeof day(&t v, &tz);
tinme(&ineT);
fprintf(out,"acidT tag: %, after read

of LINEITEM (%s %6uu) %",
mypid, tv.tv_sec,

ctime(&inmeT));
fprintf(out,

tv.tv_usec,

"l _partkey: %l

| _suppkey: % | _quantity: 99.3f\nl_tax:
%.3f | _discount: %.3f | _extendedprice:
%0. 3f\n",

| _partkey, |_suppkey,
| _quantity, | _tax, | _discount,

| _extendedprice);

rprice = TRUNC2(
| _extendedprice/l _quantity );
cost = TRUNC2( rprice * delta );
new extprice = | _extendedprice + cost;
new _quantity =1 _quantity + delta;

#i f def DEBUG

printf("rprice = 99.3f\n", rprice );
printf("cost = 9%9.3f\n", cost );
printf("new extprice = %9.3f\n",

new_extprice );

printf("new quantity = 99.3f\n",
new_quantity );
#endi f

EXEC SQL UPDATE t pcd. lineitem
SET | _extendedprice = :new_ extprice,
| _quantity = :new_quantity
WHERE CURRENT OF | _cursor;

if (sqlca.sqglcode != 0) {

i f(sql ca. sql code == DEADLOCK) goto
retry_tran;

rc = sqgl ca. sql code;

if (acid->logging) {

fprintf(out,"acidT **ERROR** sql code

= %\ n", sql ca. sql code) ;

} else {
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fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} I* endif */
sql error("aci dT: UPDATE | _cursor",
&sql ca);
goto Terror;
}

if (acid->logging) {
getti meof day(&tv,
time(&ineT);
fprintf(out,"acidT tag: %l, after
update of LINEITEM (%s %6uu) %",
nmypid, tv.tv_sec, tv.tv_usec,
ctinme(&ineT));
fprintf(out, "updated | _extendedprice:
%. 3f\n", new_ extprice );
fprintf(out, "updated | _quantity:
%. 3f\n", new quantity );
}

if (acid->logging) {
getti meof day(&tv,
time(&ineT);

& z);

& z);

fprintf(out,"acidT tag: %l, before
read of ORDER (%s %96uu) %",
nypid, tv.tv_sec, tv.tv_usec,

ctine(&ineT));

EXEC SQ. OPEN o_cursor;
if (sqlca.sqlcode !'=0) {
i f(sql ca. sql code DEADLCCK) got o
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR** sql code
= %\ n", sql ca. sqgl code) ;
} else {
fprintf(stderr,"aci dT **ERROR**
sql code = %\ n", sql ca. sql code) ;
Y /* endif */
sql error("aci dT: OPEN o_cursor",
&sql ca);
goto Terror;
}

EXEC SQ. FETCH o_cursor
:o_total price;
if (sqlca.sqlcode !=0) {
i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->l oggi ng)

I NTO

fprintf(out,"aci dT **ERROR** sql code
= 9%\ n", sql ca. sql code);

}

el se

fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;

sql error("aci dT: FETCH o_cursor",
&sql ca);
goto Terror,;
}

#i f def DEBUG
printf("o_total price =
%.3f\n",o_total price);
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#endi f

if (acid->logging) {
getti meof day(&tv,
time(&ineT);

&t z);

fprintf(out,"acidT tag: %, after read
of ORDER (%us %6uu) %",
mypid, tv.tv_sec, tv.tv_usec,

ctime(&imeT));

fprintf(out, "o_totalprice: 9%0.3f\n",
o_total price);
}
#i f def DEBUG
doubl e zeroone= | _extendedprice * (1.0-

| _di scount);

doubl e zeroonetimes= (| _extendedprice *
(1.0- | _discount))*100. 0;

doubl e firstone = TRUNC2(| _ext endedprice
* (1.0-1_discount));

doubl e notone= TRUNC2 ( | _extendedprice
* (1.0-1_discount)) * (1.0+ _tax);

doubl e secondone= TRUNC2( TRUNC2(
| _extendedprice * (1.0-1_discount) ) *
(1.0+ _tax) );

printf("firstone= %\n", firstone);
printf("zeroone= 9%\n", zeroone);
printf("zeroonetines= %\n",
zerooneti mes) ;
printf("notone= 9%\n", notone);
printf("secondone= 9%\n", secondone);
}
#endi f
ototal = o_totalprice -

TRUNC2( TRUNC2(

| _extendedprice * (1-1_discount) ) *

(1+l _tax) );

new ototal = TRUNC2( new extprice * (1.0-
| _discount) );

new_ototal = TRUNC2( new_ ototal *
(1.0+l _tax) );

new ototal = ototal + new ototal;

#i f def DEBUG
printf("o_total prince=
%\n",o_total price);
printf("ototal = %9.3f\n",ototal);
printf("ototal= %\n",ototal);
printf("new ototal = %9.3f\n", new ototal);
#endi f

EXEC SQL UPDATE t pcd. orders
SET o_total price = :new_ototal
WHERE CURRENT OF o_cursor;
if (sqglca.sqlcode !'=0) {
i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR** sql code
= %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = 9%\ n", sql ca. sql code) ;
} /* endif */
sql error("aci dT: UPDATE o_cursor",
&sql ca) ;
goto Terror;
}
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if (acid->logging) {
getti meof day(&tv,
time(&ineT);
fprintf(out,"acidT tag: %,
update of ORDER (%us %6uu) %",
nmypid, tv.tv_sec, tv.tv_usec,
ctinme(&ineT));
fprintf(out, "updated o_total price:
%.3f\n", new ototal) ;

}

& z);

after

/*
** why is this code in here? we don't want
to
** commt until the history table has been
updat ed as wel |
if (acid->termnation == 0) {
EXEC SQL CLCOSE L_CURSOR;
EXEC SQL CLOCSE O _CURSOR;
EXEC SQL COW T;
if (sqlca.sqlcode !=0) {
i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT ** ERROR**
%\ n", sql ca. sqgl code) ;
} else {
fprintf(stderr,"aci dT **ERROR**
sql code = %\ n", sql ca. sql code);

sql code =

sqlerror("aci dT: COMWM T", &sqlca);
goto Terror;
}
}
*/
if (acid->logging) {
gettimeof day(&t v, &tz);
time(&ineT);
fprintf(out,"acidT tag: %, before
insert into H STORY: (%s %6uu) %",
mypid, tv.tv_sec, tv.tv_usec,

ctine(&ineT));
}

EXEC SQL | NSERT | NTO t pcd. hi story val ues
(:1_partkey, :1_suppkey, :o0_key,
;1 _key, :delta, CURRENT TI MESTAMP);
if (sqlca.sqlcode !=0) {
i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR** sql code
= %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;

} I* endif */
sqlerror("aci dT: | NSERT | NTO hi story",
&sql ca);

goto Terror;

}
i f (acid->logging) {

gettimeof day(&t v, &tz);

time(&ineT);

fprintf(out,"acidT tag: %, after
insert into H STORY: (%us %6uu) %",
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mypid, tv.tv_sec, tv.tv_usec,

ctinme(&ineT));

/* sleep for 1 second for 80% of the
transactions */
#i f def SQLW NT

if ( ((rand()
sl eep(1);

#el se

if ( ((random()
sl eep(1);
#endi f

% (100)) + 1) < 80 )

% (100)) + 1) < 80 )

switch (acid->termnation) {
case 1:

if (acid->logging)
{
getti meof day(&tv,
time(&ineT);
fprintf(out,"acidT tag:
before COM T: (%us %6uu) %",
nypid, tv.tv_sec,
ctinme(&ineT));

&t z);

%, wait
tv.tv_usec,

}
sl eep(60);
case 0:
if (acid->logging) {
getti meof day(&tv,
tinme(&tineT);
fprintf(out,"acidT tag: %,
i medi ately before COWM T: (%us 9%O6uu) %",
nypid, tv.tv_sec,
ctime(&inmeT));

& z);

tv.tv_usec,

}
EXEC SQL CLCOSE L_CURSOR;
if (sqlca.sqglcode != 0) {
i f(sql ca. sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR**

sgl code = %\ n", sqgl ca. sqgl code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} /% endif */
sqlerror("aci dT: CLOSE L_CURSOR',
&sql ca) ;

goto Terror;

}
EXEC SQL CLOSE O _CURSOR;
if (sqlca.sqglcode != 0) {
i f(sql ca. sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT ** ERROR**
sql code = %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sgl code = %\ n", sqgl ca. sql code) ;
} I* endif */
sqlerror("aci dT: CLOSE O _CURSOR',
&sql ca);
goto Terror,

}
EXEC SQL COW T;
if (sqlca.sqlcode !=0) {
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i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT ** ERROR**
sql code = 9%\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"aci dT **ERROR**
sql code = %\ n", sql ca. sql code) ;
Y} /* endif */
sqlerror("aci dT: COW T,
goto Terror;

&sql ca);

if (acid->logging) {
getti meof day(&tv,
time(&ineT);
fprintf(out,"acidT tag: %,
(%s 9%96uu) %",
nypid, tv.tv_sec,
ctinme(&ineT));

& z);

after
COW T:

tv.tv_usec,
}

br eak;

case 3:

if (acid->logging) {

getti meof day(&tv,
time(&ineT);

fprintf(out,"acidT tag: %,

&t z);

wai t

bef ore ROLLBACK: (%us %6uu) %",
mypid, tv.tv_sec,

tv.tv_usec, ctime(&ineT));

}

sl eep(60);

case 2:
if (acid->logging) {
getti meof day(& v, &tz);

tinme(&tineT);
fprintf(out,"acidT tag: %,
i mredi atel y before ROLLBACK: (%us %96uu)
%",
nypid, tv.tv_sec,
tv.tv_usec, ctine(&ineT));
}
EXEC SQL CLCOSE L_CURSOR;
if (sqglca.sqglcode !'=0) {
i f(sql ca.sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"aci dT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} /% endif */
sqlerror("aci dT: CLOSE L_CURSOR',
&sql ca);
goto Terror,;

}
EXEC SQL CLOSE O _CURSOR;
if (sqglca.sqglcode !'=0) {
i f(sql ca. sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT ** ERROR**
sql code = %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} I* endif */
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sqlerror("aci dT: CLOSE O CURSOR',
&sql ca);
goto Terror;

}
EXEC SQ rol | back work;
if (sqglca.sqlcode !'=0) {
i f(sql ca. sql code == DEADLOCK) goto
retry_tran;
rc = sqgl ca. sql code;
if (acid->logging) {
fprintf(out,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} else {
fprintf(stderr,"acidT **ERROR**
sql code = %\ n", sql ca. sql code) ;
} I* endif */
sql error("aci dT: ROLLBACK",
&sql ca);

}

if (acid->logging) {
getti meof day(&tv,
time(&imeT);

goto Terror;

&t z);

fprintf(out,"acidT tag: %l, after
ROLLBACK: (%us %®©6uu) %",
nypid, tv.tv_sec,
tv.tv_usec, ctime(&inmeT));
}
br eak;
}
aci d->| _partkey = | _partkey;
aci d- >l _suppkey = | _suppkey;
acid->l _quantity = |_quantity;
acid->l _tax =1 _tax;
aci d->| _di scount = | _discount;
aci d- >l _extendedprice = | _extendedpri ce;

acid->o_totalprice = o_total price;

rc = 0;
goto Texit;

Terror:
EXEC SQL CLOSE L_CURSOR;
EXEC SQL CLOSE O _CURSCR,
EXEC SQ. rol | back work;
if (sqlca.sqlcode !'= 0) sqlerror("acidT:
ROLLBACK FAI LED', &sqlca);

Texit:
if (acid->logging) {
fprintf(out,"\n----------
tag: % ---------- \n\n", nypi d);
fflush(out);fclose(out);

END of acidT

return(rc);

S
____________________ */
l* updat eQ
*/
2
____________________ */
int updateQ (struct update_struct *us)

FI LE *out;

time_t tineT;

struct tineval tv;

struct tinmezone tz;

int gnum
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int rc =0;

int i;

int secs2sleep;
char buff[256];
struct acidtype {int logging;} a, *acid;
EXEC SQL BEG N DECLARE SECTI ON;
doubl e acct bal ;

doubl e di scount ;

doubl e price;

sqlint32 avai l qty;

sqlint32 si ze;

EXEC SQL END DECLARE SECTI ON;

gnum = us- >gnum

acid = &a;
aci d- >l oggi ng= 1;

sprintf(buff,
"Us%updat e. out", getenv(" TPCD_TMP_DI R"), del (
)

out =f open(buff,"a");

gettimeof day(&t v, &tz);
time(&ineT);
fprintf(out,"\n---------- START of update
---------- \n\n");
fprintf(out, "update query nunber: %,
begin transaction tinme: (%s %6uu) %",
gnum tv.tv_sec, tv.tv_usec,
ctine(&ineT));
sql ca. sql code = 0;
di scount = 0.25;
price = 5000. 50;
acctbal = 1000. 00;
avail gty = 10;
size = 5;
for (i=1; i <=2; i++) {
gettimeof day(&t v, &tz);
time(&ineT);
fprintf(out,"update query nunber: %,
pass %, imedi ately before UPDATE: (%us
%6uu) %",

gnum i, tv.tv_sec,
tv.tv_usec, ctime(&ineT));
switch (gnum
case 1:

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(326,512,928, 995) ;
if (sqlca.sqlcode !=0) {
rc = sqgl ca. sql code;
if (acid->logging)
{

fprintf(out,"update query

nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;
}
el se
{
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fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sqgl code =
%\ n",
gqnum i,
sql ca. sql code) ;

sql error ("update query nunber

1", &sqlca);
goto Uerror,;
}
di scount = discount * (-1);
secs2sl eep = 300;
br eak;
}
case 2:
EXEC SQL
UPDATE TPCD. SUPPLI ER set
S ACCTBAL = S ACCTBAL + : acct bal

WHERE S _NAME in
(' Suppl i er #000000647' , ' Suppl i er #000000070" , '
Suppl i er #000000802" ) ;
if (sqglca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->l ogging)

fprintf(out,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;

el se

fprintf(stderr,"update query
nunber: %, pass %, **ERROR** sql code =
%\ n",
gnum i,
sqgl ca. sqgl code) ;

sql error("update query nunber

2", &sqglca);
goto Uerror,

acctbal = acctbal * (-1);
secs2sl eep = 90;
br eak;

}

case 3:
EXEC SQL

UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N (260930,
402497, 457859, 509889, 58117,
538311,
588421, 416167, 97830, 90276);
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code;
if (acid->logging)

fprintf(out,"update query

nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;
}
el se
{

Page: 142



fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sql code)

sql error("update query nunber

3", &sgl ca)
goto Uerror
}
di scount = discount * (-1);
secs2sl eep = 300
br eak;
}
case 4
{
if (i ==1) {
EXEC SQL

UPDATE TPCD. ORDERS set
O_ORDERDATE = O ORDERDATE - 6 MONTHS
WHERE O ORDERKEY =
/* WHERE O ORDERKEY IN
(22400, 28515, 34338, 46596, 67461, 92644, 98307)
*/

67461,

} else {
EXEC SQL
UPDATE TPCD. ORDERS set
O _ORDERDATE = O ORDERDATE + 6 MONTHS
WHERE O ORDERKEY = 67461
}
if (sqlca.sqlcode !'=0) {
rc = sqgl ca. sql code
if (acid->l ogging)

fprintf(out,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code)

el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sql code)

sql error("update query nunber
4", &sql ca);

}
secs2sl eep = 300
br eak;

goto Uerror

}

case 5

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY I N
(70976, 566279, 152897, 84226, 232483) ;
if (sqlca.sqlcode !=0) {
rc = sqgl ca. sql code
if (acid->logging)

fprintf(out,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
qnum i,
sql ca. sql code)
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}

el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code)

sql error("update query nunber
5", &sql ca)
goto Uerror
}

di scount =
secs2sl eep
br eak;

di scount * (-1)
= 300

}

case 6

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY in
(33,131, 161, 195, 229, 230, 231, 323, 353, 356) ;
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code
if (acid->logging)
{

fprintf(out,"update query
nunber: 9%, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code)

el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;

sqgl error ("update query nunber
6", &sqglca)
goto Uerror
}

di scount =
secs2sl eep
br eak;

di scount * (-1)
= 300

}

case 7

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_CORDERKEY | N
(562917, 410659, 16550, 398401, 157634, 429920, 45
411);
if (sqlca.sqglcode != 0) {
rc = sqgl ca. sql code
if (acid->l ogging)

fprintf(out, "update query

nunber: 9%, pass %, **ERROR** sql code =
%\ n",
qnum i,
sql ca. sql code)
el se
{
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fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sql code)

sql error("update query nunber
7", &sqlca)

}

di scount =
secs2sl eep
br eak;

goto Uerror
di scount * (-1);
= 300

}

case 8

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(129569, 343591, 270242, 254983, 98500, 28963) ;
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code
if (acid->logging)

fprintf(out, "update query
nunber: %, pass %, **ERROR** sqgl code =
%\ n",
gqnum i,
sql ca. sql code)

el se

fprintf(stderr,"update query
nunber: %, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sqgl code) ;

sql error("update query nunber
8", &sgqgl ca)

}

di scount =
secs2sl eep
br eak;

goto Uerror
di scount * (-1)
= 300

}

case 9

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(113509, 232997, 246691, 379233, 448162, 32134) ;
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code
i f (acid->logging)

fprintf(out, "update query

nunber: %l, pass %, **ERROR** sql code =
%\ n",
qnum i,
sql ca. sql code)
}
el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
qnum i,
sql ca. sql code)
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sql error("update query nunber
9", &sqlca)
goto Uerror
}

di scount =
secs2sl eep
br eak;

di scount * (-1)

300

}

case 10

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(516487, 245411, 265799, 253025, 6914, 562020) ;
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code
if (acid->logging)

fprintf(out,"update query
nunber: 9%, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code)

el se

fprintf(stderr,"update query
nunber: 9%, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code)

sql error("update query nunber
&sql ca);
goto Uerror
}

di scount =
secs2sl eep
br eak;

10",

di scount * (-1)
= 300

case 11

EXEC SQL
UPDATE TPCD. PARTSUPP set
PS_AVAI LQTY = PS_AVAILQTY + :availqty
WHERE PS_PARTKEY | N
(12098, 5134, 13334, 17052, 3452, 12552, 1084, 5797
)
if (sqlca.sqglcode != 0) {
rc = sqgl ca. sql code
if (acid->l ogging)

fprintf(out,"update query
nunber: %l, pass %, **ERROR** sqgl code =
%\ n",
gnum i,
sgl ca. sql code)

el se

fprintf(stderr,"update query
nunber: 9%, pass %, **ERROR** sql code =
%\ n",
qnum i,
sql ca. sql code)

sql error("update query nunber
&sql ca);
goto Uerror

11",
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avail gty = availqty * (-1);
secs2sl eep = 180;

br eak;

case 12:
if (i ==1)
EXEC SQL

UPDATE TPCD. LI NEI TEM set
L_RECEI PTDATE = L_RECEI PTDATE - 3 YEARS

WHERE L_ORDERKEY | N
(33,70, 195, 355, 677, 837, 960, 962, 1028) ;

} else {
EXEC SQL

UPDATE TPCD. LI NEI TEM set
L_RECEI PTDATE = L_RECEI PTDATE + 3 YEARS

WHERE L_ORDERKEY | N
(33,70, 195, 355, 677, 837, 960, 962, 1028) ;

if (sqlca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->l ogging)

fprintf(out,"update query

nunmber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sqgl code) ;
}
el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sqgl code) ;

}

sql error("update query nunber

12", &sqlca);
goto Uerror,;
secs2sl eep = 300;
br eak;
}
case 13:
EXEC SQL

UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(263, 9476, 32355, 34854, 53445, 56901) ;
if (sqglca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->l ogging)

fprintf(out,"update query

nunmber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;
}
el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sqgl code) ;

}
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sql error("update query numnber
&sql ca);
goto Uerror;
}

di scount =
secs2sl eep
br eak;

13",

di scount * (-1);

90;

case 14:

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(32, 225, 326, 448, 449, 483, 512) ;
if (sqlca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->logging)

fprintf(out,"update query

nunmber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;
}
el se

fprintf(stderr,"update query
nunmber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;

sqgl error ("update query nunber
&sql ca);
goto Uerror;
}

di scount = di scount
secs2sl eep = 180;
br eak;

14",

* (-1);

}

case 15:

EXEC SQL
UPDATE TPCD. LI NEI TEM set
L_DI SCOUNT = L_DI SCOUNT + :di scount
WHERE L_ORDERKEY | N
(1,4,7,35,135, 131300);
if (sqlca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->logging)
{

fprintf(out,"update query

nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;
}
el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gnum i,
sql ca. sql code) ;

sql error("update query nunber

15", &sql ca);
goto Uerror;
}
di scount = discount * (-1);
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secs2sl eep = 180;
br eak;

case 16:

EXEC sQL
UPDATE TPCD. PART set P_SIZE =
P_SI ZE + :size
WHERE P_PARTKEY | N
(4,7,15, 1313);
if (sqlca.sqlcode !'=0) {
rc = sqgl ca. sql code;
if (acid->l ogging)

fprintf(out,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sqgl code) ;

el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sqgl code) ;

sql error("update query nunber
16", &sglca);

}
size = size * (-1);
secs2sl eep = 180;

goto Uerror;

br eak;

}

case 17:
EXEC SQL

UPDATE TPCD. LI NEI TEM set
L_EXTENDEDPRI CE = L_EXTENDEDPRI CE + : price
WHERE L_CORDERKEY | N
(4065, 110372, 165061, 265702, 87138) ;
if (sqglca.sqglcode !'=0) {
rc = sql ca. sql code;
if (acid->l ogging)

fprintf(out,"update query

nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sql code) ;
}
el se

fprintf(stderr,"update query
nunber: %l, pass %, **ERROR** sql code =
%\ n",
gqnum i,
sql ca. sql code) ;

sql error("update query nunber
17", &sql ca);

}
price = price * (-1);
secs2sl eep = 90;

goto Uerror;

br eak;
}
defaul t:
{
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fprintf(out,"ERROR Invalid query

nunber specified %\n", qnum;
rc = 1,
goto Uexit;
}
}
gettimeof day(&t v, &tz);
time(&ineT);

if (acid->logging)
fprintf(out,"update query numnber:
%, pass %l, after UPDATE: (%s %6uu) %",
gnum i, tv.tv_sec,
tv.tv_usec, ctime(&ineT));
el se

fprintf(stderr,"update query

nunber: 9%, pass %, after UPDATE: (%us
%6uu) %",
gnum i, tv.tv_sec,
tv.tv_usec, ctime(&ineT));
if (i ==2){
gettimeof day(&t v, &tz);
time(&ineT);

fprintf(out,"update query nunber:

%, pass %, sleeping for % seconds: (%s
%6uu) %",

gnhum i, secs2sleep,
tv.tv_sec, tv.tv_usec, ctine(&ineT));

fflush(out);
systen("touch

/tp/ t pcd/ updat e. sync. sl eep");
sl eep(secs2sl eep) ;

getti meof day(&tv,
time(&ineT);
fprintf(out,"update query nunber: %,

&t z);

pass %, imediately before COM T: (%us
%6uu) 9",
ghum i, tv.tv_sec,
tv.tv_usec, ctine(&ineT));
EXEC SQL COW T;
if (sqlca.sqlcode !=0) {
rc = sql ca. sql code;
fprintf(out,"update pass %,
**ERROR** sqgl code = %\ n", i,
sql ca. sqgl code) ;
sgl error("update: COWM T", &sqlca);
goto Uerror;
}
gettimeof day(&t v, &tz);

tinme(&ineT);
if (acid->logging)
fprintf(out,"update query nunber:
%, pass %, after COWM T: (%s %6uu) %",
gnum i, tv.tv_sec,
tv.tv_usec, ctime(&ineT));
el se

fprintf(stderr,"update query

nunber: %l, pass %, after COWM T: (%us
%96uu) 9",
gnum i, tv.tv_sec,

tv.tv_usec, ctime(&ineT));

}

rc =0,

goto Uexit;
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Uerror:
EXEC SQL rol | back work;
if (sqglca.sqlcode != 0) sqlerror("update:
ROLLBACK FAI LED', &sql ca);
system("touch
/tnp/ t pcd/ updat e. sync. sl eep");

Uexit:
fprintf(out,"\n----------

--------- \n\n");
fflush(out);fclose(out);
return(rc);

END of update -

}
2
____________________ *

/* connect _to_TM

*/
2
____________________ *

voi d connect_to_TM void )

char *dbnane_ptr;
if ((dbnanme_ptr =
getenv(" TPCD_QUAL_DBNAME')) != NULL) {
fprintf(stderr,"***xx*x**xkxxx O
***********\n",dbnarTe_ptr);
strcpy (dbnanme, dbname_ptr);

EXEC SQL CONNECT TO :dbnane | N SHARE
MODE;
0) {

if (sqlca.sqlcode <
fprintf(stderr, "CONNECT TO % fail ed

SQLCODE = %\ n", dbnane, sql ca. sql code);
exit(-1);

return;
}
2
____________________ */
/* di sconnect _from T™M
*/
2
____________________ */

voi d di sconnect _from TM ( void )

EXEC SQL CONNECT RESET;
if (sqlca.sqlcode < 0) {
fprintf(stderr, "DI SCONNECT fail ed
SQLCODE = %\ n", sql ca.sql code);

exit(-1);

return;
}
/2
____________________ * [
/* sql error
*/
2
____________________ * [
voi d sqlerror(char *nsg, struct sqlca
*psql ca)

FILE *err_fp;

char err_fn[256];

©Copyright IBM Corporation TPC Benchmark H Full Disclosure Report February 2005

int j,k;

sprintf(err_fn,
"% %acid. sql errors”, getenv("TPCD_TMP_DI R"),
del ());

err_fp=fopen(err_fn,"a");

fprintf(err_fp,"acid: sqgl code: %d %\n",
psql ca- >sql code, nsvQ);

fprintf(stderr,"acid: sqlcode: %ld %\n",
psql ca- >sql code, nsgQ);

fflush(stderr);

if (psqglca->sqglerrnc[0] !'=" ' || psqlca-
>sqglerrnc[1] !'=" ") {

fprintf(err_fp,"acid: slerrnc: ");

for(j =0; j <5 j++)
for(k = 0; k < 14; k++)
fprintf(err_fp,"% ", psqlca-
>sql errnc[j *10+k]);
fprintf(err_fp," ")
for(k = 0; k < 14; k++)
fprintf(err_fp,"%", psqlca-
>sql errnclj*10+k]);
fprintf(err_fp,"\n");

if (j <4) fprintf(err_fp,"
")
}
}
fprintf(err_fp,"acid: sqglerrp: ");
for(j =0; j < 8; j++)

fprintf(err_fp,"%", psqlca->sqglerrp[j]);
fprintf(err_fp,"\n");

fprintf(err_fp, "acid:

for(j =0, j <6 j++)
fprintf(err_fp," %", psqglca->sqglerrd[j]);

fprintf(err_fp,"\n");

sglerrd: ");

if (psql ca->sql warn[0]
fprintf(err_fp,"acid:
for(j =05 j <8 j+4)
fprintf(err_fp,"% ", psqlca->sqlwarn[j]);
fprintf(err_fp,"\n");
}

fprintf(err_fp,"\n");
fflush(err_fp);fclose(err_fp);

") A

sql warn: ");

}

#i fdef SQLW NT
voi d sl eep(int sec)

Sl eep(sec * 1000);

}
#endi f

char del (voi d)

{
#i fdef SQLW NT
return "\\';
#el se
return '/';
#endi f
}

#if defined(SQPTX) ||
defined( SQLSUN) ||

defined( SQLWNT) ||
def i ned( Li nux)
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/* added fot PTX as this one is not there in
libm*/
doubl e nearest (doubl e Xx)

{
doubl e vy, z;
y =X
if (x <0)
y =-X
z =y - (int)y;
if (z ==0.5) {
if ((int)floor(y) %2) {
return((x < 0) ? -
ceil (y) ceil(y));
} else {
return((x < 0) ? -
floor(y) floor(y));
} else if (z <0.5)
return((x < 0) ? -
floor(y) floor(y));
el se
return((x < 0) ? -
ceil(y) : ceil(y));
#endi f /* SQLPTX */
[}
makefile
DBNAMVE = $( TPCD_QUAL_DBNAME)
| NCLUDE = $(HOME) / sql I'i b/ i ncl ude
#CFLAGS = -1$(I NCLUDE) -g -Dpascal = -
DLI NT_ARGS \

# -Dfar= -D_| oadds= -
DSQLA_NOLI NES -qflag=i:i -ql angl vl =ansi

#LFLAGS = -Ilm-lcurses -Is -1l -ly -
liconv -1bsd
CFLAGS = -1 $(1 NCLUDE) - Dpascal = -

DLI NT_ARGS \
-DSQLA_NOLI NES - DLi nux

# .. sun - DSQLA_NOLI NES

LFLAGS = -Im

# sun .... LFLAGS = -Im

LI B = -L$(HOVE)/sqllib/lib -1db2

cC = g++

HDR = acid. h

C =mai haci d. c

SQC = aci d. sqc

SRC = $( HDR) $(0O
$(SQ0)

oBJ = acid.o

EXEC = mai naci d

TARGET = $(EXEC) tsec

.SUFFI XES: .0 .c .sqc .bnd

.C.0:

$(CC) -c $< $( CFLAGS)
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all: $( TARCET)
mai naci d: $(SRC) $(OBJ) nainacid. o
$(CO -0 $@ $(CFLAGS) $(0BJ)
mai naci d. o $(LIB) $(LFLAGS)
acid.c: acid.sqc $(HDR
db2 connect to $(DBNAME); \
db2 prep acid.sqc Bl NDFI LE | SOLATI ON
RR NOLI NEMACRO PACKAGE; \
db2 bind acid.bnd GRANT PUBLIC; \
db2 connect reset; \
db2 term nate

acid.o: acid.c

$(CC) $(CFLAGS) -c acid.c -0 acid.o
tsec: tsec.c

$(CC) $(CFLAGS) $(LFLAGS) -0 tsec
tsec.c
cl ean:

m-f *.0 *.bnd $(EXEC) tsec
m-f acid.c
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Appendix F: Price Quotations
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