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Total System Cost Composite Query per Hour Metric Price/Performance
$4,207,126 114,713.7 $36.68
QphH@3000GB $/QphH@3000GB
Database Size Database Manager Operating System Other Software Availability Date

Oracle Database 10g Enterprise .
3000GB Edition Release 2 with Partitioning and| Solaris 10

Automatic Storage Management

April 9, 2007
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0.0 2500 5000 7500 11,0000 1,250.0 1,500.0 1,750.0 2,000.0 22500 2500.0 2,750.0 3,000.0 3250.0 3,500.0 3,750.C

Query Time in Seconds

Database Load Time = 4:52

Load Includes Backup: N

Total Data Storage/Database Size=21.6

RAID (Base tables): N RAID (Base tables and auxiliary data structures): N RAID (All): Y
System Configuration: Sun Fire™ E25K Server
Processors: 72 UltraSPARC™ IV+ 1800 MHz processors on 72 chips, 144 cores, 144 threads
Memory: 288GB memory
Disks: 27 Sun StorageTek 6140 Arrays (16x146GB), 1 SE3510 (12x73GB),3 SE3120 (4x73GB)

Total Storage: 64.824 (in this calculation one GB is defined as 1024*1024*1024 bytes)
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Description

Server Hardware

Sun Fire E25K base

UNIBRD 4 US-IV+ @1.8GHz w/16GB
Opt QFE PCI card w/SW

PCI Dual GigE + Dual SCSI
Cable,SCSI,SCSI-3/SCSI-3, 2.0m
hsPCI+ 10 Assembly

Opt Pwr Cord For Enterpr.(US)

4GB PCI-X Dual FC Network Adapter
15M Fibre Channel Cable

Server Hardware Subtotal

Storage

2336GB ST6140 2 RAID Controllers
StorEdge 3120 4x73GB

876 GB StorEdge 3510 2 RAID Controllers
72" StorEdge Expansion Rack

Exp Cab 2U Universal Rack Mount Kit
Power Cord for StorEdge

Storage Subtotal

Server Software

Solaris 10

Sun Studio 11

Sun StorEdge Comp Mgr

Oracle Database 10g Enterprise Edition, Named User Plus for 3
years

Partitioning, Named User Plus for 3 years

Oracle Server Support Package for 3 years

Server Software Subtotal

Sun Volume Discounts (50%) and Support Prepayment (35%)
Oracle Mandatory E-Business Discount (25%)

Service for all Sun products is from Sun Microsystems, Inc. and
lis based on SunSpectrum Instant Upgrade Gold 7x24
Service for Oracle products is from Oracle Corp.

Notes (Source):

1. Sun Microsystems, Inc. (see Appendix G)
2. Oracle Corp. (see Appendix G)

3. Download from SunSolve

4. Order media kit from sun.com

Part Number Source
E25K-BASE-2 1
US4BD-482-1800-Z 1
RFBX1034A 1
RFBX4422A 1
X1139A 1
X4576A-Z 1
X3800A 1
SG-PCI2FC-QF4 1
X9724A 1
XTA6140R11A2C2336Z 1
TA3120M01A0T292 1
TA3510M01A2R876 1
RSG-SG-XARY030A 1
TA-3000-2URK-19U 1
X3858A 1
3
4
SCMMS-210-R99R 1
2
2
2
1
2

Unit Price Qty
315,000 1
195,500 18

775 1
995 1
95 1
15,000 18
0 12
2,530 54
190 108
48,755 27
5,995 3
29,495 1
6,500 3
350 27
0 6
0 1
15 1
0 1
10,000 108 *
2,500 108
6,000 1
Total
3 Yr. Cost
QphH@3000GB
$/QphH@3000GB

Ext. Price 3 Yr. Maint. Unit 3 Yr Maint.

315,000 197,244
3,519,000 252,720
775
995
95
270,000
0
136,620
20,520
4,263,005 449,964

1,316,385 82,620
17,985 14,904
29,495 7,380
19,500

9,450
0

1,392,815 104,904

0
15 2,376
0
1,080,000
270,000
6,000
1,350,015 8,376

-2,827,918 -195,035
-339,000

3,838,918 368,209

4,207,126
114,713.70
$36.68

197,244
14,040

3,060
4,968
7,380

2,376

$ 108 = 0.75 * 144. Explanation: For purposes of counting the number of processors which require
licensing, a multicore chip with “n” cores shall be determined by multiplying “n” cores by a factor of 0.75

Audited by: Francois Raab, InfoSizing, Inc. (www.sizing.com)

Prices used in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the standard components. Individually
negotiated discounts are not permitted. Special prices based on assumptions about past or future purchase are not permitted. All discounts reflect
standard pricing policies for the listed components. For complete details, see the pricing sections of the TPC benchmark specifications. If you find that
the stated prices are not available according to these terms, please inform the TPC at pricing@tpc.org. Thank you.
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Numerical Quantities
Measurement Results:
Database Scale Factor =3000GB
Total Data Storage / Database Size =21.6

Start of database load time

End of database load time

Database Load Time

Query Streams for Throughput Test

TPC-H Power

TPC-H Throughput

TPC-H Composite Query-per-Hour Rating (QphH@3000GB)
Total System Price Over 3 Years

TPC-H Price/Performance Metric ($/QphH@3000GB)

Measurement Intervals:

Measurement Interval in Throughput Test (Ts)

Duration of Stream Execution:

= 03-24-2007 18:09:54
= 03-24-2007 23:01:52

=4:52
=8

= 136,798.4
=96,194.3
—114,713.7
— $4,207,126

= $36.68

= 19,760 seconds

Stream ID Seed Start Date Start Time End Date End Time Duration
Stream 00 324230152 03/24/07 23:06:06 03/24/07 23:57:17 00:51:11
Stream 01 324230153 03/24/07 23:57:30 03/25/07 04:38:54 04:41:24
Stream 02 324230154 03/24/07 23:57:31 03/25/07 02:47:06 02:49:35
Ream 03 324230155 03/24/07 23:57:31 03/25/07 04:40:33 04:43:02

Stream 04 324230156 03/24/07 23:57:31 03/25/07 04:26:43 04:29:12
Stream 05 324230157 03/24/07 23:57:31 03/25/07 05:06:30 05:08:59
Stream 06 324230158 03/24/07 23:57:31 03/25/07 04:45:45 04:48:14
Stream 07 324230159 03/24/07 23:57:31 03/25/07 02:56:35 02:59:04
Stream 08 324230160 03/24/07 23:57:31 03/25/07 03:38:08 03:40:37
Refresh 03/25/07 05:06:30 03/25/07 05:26:50 00:20:20




S

N, S TPC-H Rev. 2.
&\? J un Sun Fire™ 25K Server i Rev. 2.6
microsystems
° with Oracle Database 10g
ORACLG Release 2 April 9, 2007
TPC-H Timing Intervals (in seconds)
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8a Q9 Q10 QM Q12
Stream 00 331.8 31.9 29.7 237 1287 13.20 1081 9.2 3332 662 936 9.1
Stream 01 610.5 53.8 140.5 487 1136.4 16.6f  163.8 129.7 7213 1486 184.3 83.7
Stream 02 750.6 103.7 65.6 46.0 3273 63.00 2338 3402 29364 483.4] 158.9 149.9
Stream 03 2812.1 94.6 437 2104 2189.60 293 8309 2632 1010.0, 2045 220.1] 1504
Stream 04 752.1 126.9 53.1 1539 5664 285 255.6] 429.1 3110.8] 4024 168.7) 600.3
Stream 05 330.1 31.2 278 1741 12920 215 627.2 67.3 359.6 o646 1117 96.6
Stream 06 057.2 383 259.8 166.3) 238.6f 477, 7133 362.5 31969 211.4{ 2861 3729
Stream 07 733.9 81.4 97.3 68.1 1639.8 284  705.2 114.1 7445 653.1) 125.8 656.9
Stream 08 2948.8 122.1 179.7) 18100 9773 240 7138 133.4 7384 9497 2041 178.6
Minimum 330.1 31.2 27.8 46.0 129.2 16.6f  163.8 67.3 359.6) 646 1117 83.7
Average 1199.4 81.5 108.4/  131.00 900.6, 324 5305 2299 1602.2| 389.7| 1825  286.2
Maximum 2948.8 126.9 259.8 2104 2189.6f 63.00 8309 4291 31969 949.7] 286.1 656.9
Q13 0 Q15 016 017 Q18 Q14 Q20 021 022 |RF RF2
Stream 00 188.0 16.1 214 68l 458 4860 1283 4.0 48300 525 72 1010
Stream 01 N24 333 393 108 1075 428000] 2756 1718 BMdgof 783 g 1
Stream 02 374 4 374 1264 5537 8088 10232 2744 04 10498 432 668 804
Stream 03 3261 337 =81 1446 2334 42925 SBAY a8 20751 T44| 679 832
Stream 04 M6 374 1647 4575 4857 6763 2836 956 30623 1092 658 833
Stream 05 1768 350 1508 6626 4| T 2857 S06| T80 1540 672 832
Stream 06 1191.0 157 168.1 a2e| 20741 4700 100 10014 245318 F2es) el 824
Stream 07 11429 3.2 1506 5753 1892 13311 56 748 11966 1145 678 822
Stream 08 1307 331 1606 5321 2088 16801 45BS| Z225| 10388) 2384 676 814
Minimum 176.8 157 3.3 G926 944 10232 1410 S06 10388 744 658 809
Average 6439 327 1273 38000 308 36323 328 ZNG M3y 1485 677 848
Maximum 1307 379 168.1 66260 9089 TE177| SB9S| 10014)  B04e0) 3269 718 15




CERTIFIED AUDITOR

INFORYSIZING

Benchmark Sponsors: Ray Glasstone Brad Carlile
Manger, DSS Performance. Director, Enterprise
Oracle Corporation Benchmarking
100 Oracle Parkway Sun Microsystems, Inc.
Redwood Shores, CA 94065 3295 N.W. 211th Terrace

Hillsboro OR, 97124

April 5, 2007

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

Platform: Sun Fire E25K Server
Database Manager: Oracle Database 10g Enterprise Edition Release 2
Operating System:  Solaris 10

The results were:

CPU .
(Speed) Memory Disks QphH@3000GB
Sun Fire E25K Server
72 UltraSPARC™ [V+ 288 GB Main 432 x 146 GB
(1800 MHz) (32 MB L3 cache/proc.) 24 x 73 GB 114,713.7

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

e The database population was generated using DBGEN

»  The database was properly scaled to 3,000GB and populated accordingly
e The compliance of the database auxiliary data structures was verified

e The database load time was correctly measured and reported

»  Therequired ACID properties were verified and met

e Thequery input variables were generated by QGEN

»  Thequery text was produced using minor modifications and one 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 8 query streams

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

e The major pages from the FDR were verified for accuracy

Additional Audit Notes:

The measured system included (4) StorEdge S1 disk arrays, each
populated with 3 x 73 GB disk drives. In the priced configuration, they
were replaced with (3) StorEdge 3120 disk arrays, each populated with 4 x
73 GB disk drives. Based on the specifications of these arrays it is my
opinion that these substitutions have no significant effect on performance.

Respectfully Yours,

Francois Raab
President

125 WEST MoONROE STREET ¢ CoLORADO SPRINGS, CO 80907 e 719-473-7555 ® WWW.SIZING.COM
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TPC Benchmark H Overview

The TPC BenchmarkTM H (TPC-H) is a Decision Support benchmark. It is a suite of business-oriented ad-hoc
queries and concurrent 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:

+ Examine large 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 sets 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

* Are far more complex than most OLTP transactions

» Include a rich 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 to specific population and scaling requirements

+ Are implemented with constraints derived from staying closely synchronized with an on-line production
database



1. General Items

1.1 Benchmark Sponsor

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

Sun Microsystems, Inc. and Oracle Corp. are the sponsors of 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 contains the Solaris and Oracle parameters used in this benchmark.
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1.3  Configuration Diagram

Provide diagrams of both the measured and priced configurations, accompanied by a description of the
differences.

Sun Fire™ E25K Server, was configured with:
« 72 UltraSPARC IV+ 1800 MHz processors

« 288 GB memory
+ 1 Ethernet controller
+ 1 StorEdge 3510 FC disk array, containing 12 x 73GB disk drives
« 27 Sun StorageTek 6140 disk arrays, each containing 16 x 146GB disk drives
+ measured configuration

+ 4 StoreEdge S1 disk arrays, each containing 3 x 73GB disk drives
+ priced configuration

» 3 StorEdge 3120 disk arrays, each containing 4 x 73GB disk drives
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Sun Fire E25K Server
72 x UltraSPARC™ IV+ 1800 MHz processors

288 GB Memory

LLILLLI S

1 StorEdge 3510 FC
-12x 73 GB

827 x StorageTek 6140
- 432x 146 GB

4 x StorEdge S1
-12x 73 GB

Measured configuration

Sun Fire E25K Server
72 x UltraSPARC™ TV+ 1800 MHz processors

288 GB Memory

1 StorEdge 3510 FC
-12x73 GB

8l 27 x StorageTek 6140

-432x 146 GB

3 x StorEdge 3120
-12x73 GB

Priced configuration
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Clause 1 Logical Database Design

2.1

2.2

23

24

Database Definition Statements

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

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

Physical Organization

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

No record clustering or index clustering was used. Column ordering was changed for some tables. Refer to
the table create statements in Appendix B for further details.
Horizontal Partitioning

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

Horizontal partitioning was used for all tables except NATION and REGION. Refer to the table/index
create statements in Appendix B for more details.
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 Refresh Functions

3.1 Query Language
The query language used to implement the queries must be identified.
SQL was the query language used to implement all queries.

3.2  Verifying Method for Random Number Generation
The method of verification for the random number generation must be described unless the supplied
DBGEN and QGEN were used.
TPC supplied versions 2.6.0 of DBGEN and QGEN were used for this TPC-H benchmark.

33 Generating Values for Substitution Parameters
The method used to generate values for substitution parameters must be disclosed. If QGEN is not used
for this purpose, then the source code of any non-commercial tool used must be disclosed. If QGEN is
used, the version number, release number, modification number, and patch level of QGEN must be
disclosed.
The supplied QGEN version 2.6.0 was used to generate the substitution parameters.

3.4  Query Text and Output Data from Qualification Database
The executable query text used for query validation must be disclosed along with the corresponding output
data generated during the execution of the query text against the qualification database. If minor
modifications (see Clause 2.2.3) have been applied to any functional query definitions or approved
variants in order to obtain executable query text, these modifications must be disclosed and justified. The
Justification for a particular minor query modification can apply collectively to all queries for which it has
been used. The output data for the power and throughput tests must be made available electronically upon
request.
Appendix C contains the qualification query text and query output.

3.5  Query Substitution Parameters and Seeds Used

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

Appendix D contains the seed and query substitution parameters.
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3.6  Query Isolation Level

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

The queries and transactions were run with isolation level 3 (repeatable read).

3.7 Source Code of Refresh Functions

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

The refresh function is part of the driver code included in Appendix E.
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4. Clause 3 Database System Properties
4.1  ACID Properties
The ACID (Atomicity, Consistency, Isolation and Durability) properties of transaction processing systems
must be supported by the system under test during the timed portion of this benchmark. Since TPC-H is
not a transaction processing benchmark, the ACID properties must be evaluated outside the timed portion
of the test.
Source code for the ACID test is included in Appendix B.
4.2  Atomicity
The system under test must guarantee that transactions are atomic; the system will either perform all
individual operations on the data, or will assure that no partially-completed operations leave any effects
on the data.
42,1 Completed Transaction
Perform the ACID Transaction for a randomly selected set of input data and verify that the appropriate
rows have been changed in the ORDERS, LINEITEM, and HISTORY tables
1. The total price from the ORDERS table and the extended price from the LINEITEM table were
retrieved for a randomly selected order key.
2. The ACID Transaction was performed using the order key from step 1.
3. The ACID Transaction committed.
4. The total price from the ORDERS table and the extended price from the LINEITEM table were
retrieved for the same order key. It was verified that the appropriate rows had been changed.
4.22  Aborted Transaction
Perform the ACID Transaction for a randomly selected set of input data, substituting a ROLLBACK of the
transaction for the COMMIT of the transaction. Verify that the appropriate rows have not been changed
in the ORDERS, LINEITEM, and HISTORY tables.
1. The total price from the ORDERS table and the extended price from the LINEITEM table were
retrieved for a randomly selected order key.
2. The ACID Transaction was performed using the order key from step 1. The transaction was
stopped prior to the commit.
3. The ACID Transaction was ROLLED BACK.
4. The total price from the ORDERS table and the extended price from the LINEITEM table were
retrieved for the same order key. It was verified that the appropriate rows had not been changed.
4.3 Consistency

Consistency is the property of the application that requires any execution of transactions to take the
database from one consistent state to another.
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4.4

4.3.1 Consistency Test

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

1. The consistency of the ORDERS and LINEITEM tables was verified based on a sample of order
keys.

2. 100 ACID Transactions were submitted by each of ten execution streams.
3. The consistency of the ORDERS and LINEITEM tables was re-verified.

Isolation

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

44.1 Read-Write Conflict with Commit

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

1. An ACID Transaction was started for a randomly selected O KEY, L. KEY, and DELTA. The
ACID Transaction was suspended prior to COMMIT.

2. An ACID Query was started for the same O KEY used in step 1. The ACID Query blocked and
did not see the uncommitted changes made by the ACID Transaction.

3. The ACID Transaction was resumed and COMMITTED.
4. The ACID Query completed. It returned the data as committed by the ACID Transaction.

442 Read-Write Conflict with Rollback

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

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

2. An ACID Query was started for the same O_KEY used in step 1. The ACID Query did not see the
uncommitted changes made by the ACID Transaction.

3. The ACID Transaction was ROLLED BACK.
4. The ACID Query completed.

443  Write-Write Conflict with Commit

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

1. An ACID Transaction, T1, was started for a randomly selected O KEY, L_KEY, and DELTA. T1
was suspended prior to COMMIT.

2. Another ACID Transaction, T2, was started using the same O KEY and L_KEY and a randomly
selected DELTA.

3. T2 waited.

TPC Benchmark H Full Disclosure Report Page 19



4. T1 was allowed to COMMIT and T2 completed.

5. It was verified that T2.L._ EXTENDEDPRICE = T1.L._EXTENDEDPRICE +
(DELTA1*(T1.L_EXTENDEDPRICE/T1.L_QUANTITY))

44.4  Write-Write Conflict with Rollback

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

1. An ACID Transaction, T1, was started for a randomly selected O KEY, L KEY, and DELTA. T1
was suspended prior to ROLLBACK.

2. Another ACID Transaction, T2, was started using the same O KEY and L KEY and a randomly
selected DELTA.

3. T2 waited.
4. T1 was allowed to ROLLBACK and T2 completed.
5. It was verified that T2.L.. EXTENDEDPRICE = T1.. EXTENDEDPRICE.

4.45 Concurrent Progress of Read and Write Transactions

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

1. An ACID Transaction, T1, was started for a randomly selected O KEY, L KEY, and DELTA. T1
was suspended prior to ROLLBACK.

2. Another Transaction, T2, was started which did the following:
For random values of PS PARTKEY and PS_SUPPKEY, all columns of the PARTSUPP table for
which PS PARTKEY and PS SUPPKEY are equal, are returned.

3. T2 completed.

4. T1 was allowed to COMMIT.

5. It was verified that appropriate rows in ORDERS, LINEITEM and HISTORY tables were
changed.

4.4.6 Read-Only Query Conflict with Update Transaction

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

1. A Transaction, T1, executing Q1 against the qualification database, was started using a randomly
selected DELTA.

2. An ACID Transaction T2, was started for a randomly selected O KEY, L. KEY and DELTA.

3. T2 completed and appropriate rows in the ORDERS, LINEITEM and HISTORY tables had been
changed.

4. Transaction T1 completed executing Q1.
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4.5 Durability

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

4.5.1 Failure of a Durable Medium

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

The disks containing TPC-H tables and, log files were mirrored. During the durability test the disk
containing one side of a data file mirror was removed from its cabinet. Similarly the disk containing one
side of a log file mirror was removed from its cabinet. The test continued uninterrupted, using the
remaining side of the mirror.

4,52  System Crash

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

The system crash and memory failure tests were combined. Power to the server was turned off by
flipping breakers at the main electrical panel during the durability test. When power was restored, the
system rebooted and the database was restarted. The durability success file and the HISTORY table were
compared successfully.

4.53  Memory Failure

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

See section 4.5.2.
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5. Clause 4 Scaling and Database Population

5.1  Ending Cardinality of Tables

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

Table Rows
Orders 4,500,000,000
Lineitem 18,000,048,306
Customer 450,000,000

Part 600,000,000
Supplier 30,000,000
Partsupp 2,400,000,000
Nation 25
Region 5

5.2  Distribution of Tables and Logs Across Media

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

« All tables, indexes, redo logs and temporary tablespace were mirrored and striped across all 432

disks in the Sun StorageTek 6140 disk arrays. The control file resided on a filesystem that was

mirrored on a single StorageTek 6140 disk array.

» For more details refer to disk configuration section in Appendix B.

5.3  Database partition/replication mapping

The mapping of database partitions/replications must be explicitly described.

The database was not replicated.

Horizontal partitioning was used for base tables LINEITEM, ORDERS, PARTSUPP, PART, SUPPLIER
and CUSTOMER. The details for this partitioning can be understood by examining the syntax of the table

and index definition statments in Appendix B.
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5.4 RAID Feature

Implementations may use some form of RAID to ensure high availability. If used for data, auxiliary
storage (e.g. indexes) or temporary space, the level of RAID must be disclosed for each device.

Table/Index RAID type
tables RAID 1
indexes RAID 1
temp tablespace RAID 1
log RAID 1
System tablespace RAID 1

5.5 Modifications to the DBGEN

Any modifications to the DBGEN (see Clause 4.2.1) source code must be disclosed. In the event that a
program other than DBGEN was used to populate the database, it must be disclosed in its entirety.

The supplied DBGEN version 2.6.0 was used to generate the database population for this benchmark.

5.6 Database Load Time

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

The database load time was 4 hours 52 minutes.

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 data storage ratio is computed from the following information:

* Disk manufacturer definition of one GB is 10"9 bytes
**[n this calculation one GB is defined as 230 bytes

Disk Type # Of Disks Space Per Disk* Sub-Total Disk Space**
6140 432 146GB 63,072GB
3510 FC 12 73GB 876 GB
3120 12 73GB 876 GB
Total Space 64,824
Data Storage Ratio 21.6

TPC Benchmark H Full Disclosure Report Page 23



5.8 Database L.oad Mechanism Details and Illustration

The details of the database load must be described, including a block diagram illustrating the overall
process.

The database was loaded using data generation stored on flat files all on the tested and priced
configurations. Oracle created external tables using the files that were created by the DBGEN program.
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5.9

5.10

5.11

Load tables

Database from flat files
initialized Create Tables created by  _|_py/Create Indexes * %Analyze Ready to run
with required DBGEN using Schema

tablespaces external tables

* Analyze index performed during index creation

Qualification Database Configuration

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

The qualification database used identical scripts to create and load the data with adjustments for the size
difference.

Dataset verification

Verify that the rows in the loaded database after the performance test are correct by comparing some
small number of rows extracted at random from any two files of the corresponding Base, Insert and Delete
reference data set files for each table and the corresponding rows of the database.

Verified according to the specification.

Referential Integrity

Verify referential integrity in the database after the initial load.

Verified according to the specification.
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6. Clause 5 Performance Metrics and Execution Rules

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.

1. Auditor requested queries were run against the database to verify the correctness of the load

All scripts and queries used are included in Appendix F

6.2  Steps in the Power Test

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

The following steps were used to implement the power test:

1. RF1 Refresh Transaction
2. Stream 00 Execution

3. RF2 Refresh Transaction

6.3 Timing Intervals for Each Query and Refresh Functions

The timing intervals for each query and for both refresh functions must be reported for the power test.

The power test timing intervals are:

Q1 Q2 Q3 Q4 Q5 Q6 | Q7 | Qs Q9 Q10 Q11 Q12
Stream 00 | 331.8 | 319 | 297 | 237 | 1287 | 132 | 1081 | 692 | 3332 | 662 93.6 69.1
QI3 | Q14 | Q15 | Ql6 | Q17 | QI8 | QI9 | Q20 Q21 Q22 RF1 RF2
Stream 00 | 1980 | 161 | 219 | 698 | 958 | 486.0 | 1283 | 460 | 4830 | 525 742 | 101.0

6.4  Number of Streams for the Throughput Test

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

Eight 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 stream must be reported for the throughput test.

The throughput test start time and finish time for each stream are contained in the Numerical Quantity
Summary earlier in this document.
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6.6  Total Elapsed Time of the Measurement Interval

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

The total elapsed time of the throughput test is contained in the Numerical Quantity Summary earlier in
this document.

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

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

The start and finish times for each refresh function in the refresh stream are contained in the Numerical
Quantity Summary earlier in this document.

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

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

The timing intervals for each query and each refresh function for the throughput test are contained in the
Numerical Quantity Summary earlier in this document.

6.9 Performance Metrics

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

The performance metrics, and the numbers on which they are based, are contained in the Numerical
Quantity Summary earlier in this document.
6.10 The Performance Metric and Numerical Quantities from Both Runs

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

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

Run ID QppH@3000GB QthH@3000GB QphH@3000GB
Run 1 136,798.4 96,1943 114,713.7
Run 2 140,031.5 96,698.4 116,365.0

6.11 System Activity Between Performance Tests

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

There was no activity on the SUT between runl and run2.
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7. Clause 6 SUT and Driver Implementation

7.1 Driver

A detailed description of how the driver performs its functions must be supplied, including any related
source code or scripts. This description should allow an independent reconstruction of the driver.

The Power Test and Throughput Test are performed by a shell script called runTPCpt. QGEN is first
called with a stream id of 0 to generate the QET for the Power Test. UF1 is then started by executing the
runufl.sh script. Query submission follows, with the gexecpl.c ISL program. The execution of the UF2
script runuf2.sh rounds out the Power Test execution. Both wall-clock and high-resolution times are
collected for all measurement intervals.

Following the Power Test, QGEN is again called with the subsequent 8 stream ids to generate new QET
for each Throughput Test. gexecpl.c is called simultaneously for all 8 streams to execute the queries as
above.Then the update stream.sh script is called to run all 8 update pairs to finish the throughput run.

7.2 Implementation-Specific Layer

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

Query execution text generated by QGEN is picked up by the ISL program which submits the query to the
SUT.

The ISL program (qexecpl.c) utilizes the Oracle Call Interface (OCI) to communicate with the Oracle
database on the SUT. EQTs directly generated by QGEN are read and submitted to the SUT via the ISL
program (qexecpl.c) as dynamic SQL statements. The ISL program then fetches the query execution
output and reports it to the user. Timings are taken at intervals specified in Section 5.3.7 of the TPC-H
benchmark specification.

The Update Functions use external tables to load data from flat files. Oracle9i's parallel insert and delete
functionality was used to perform the Update Functions, selecting data from the temporary tables.

7.3  Profile-Directed Optimization

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

Profile-directed optimization was not used.
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Clause 7 Pricing

8.1

8.2

8.3

Hardware and Software Used

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

Refer to the Executive Summary.

Total Three Year Price

The total 3-year price of the entire configuration must be reported, including hardware, software, and
maintenance charges. Separate component pricing is recommended. The basis of all discounts used must
be disclosed.

The total 3-year price of the configuration is $4,207,126. For details of pricing, see the second page of the
Executive Summary.

The following generally available discounts to any buyer with like conditions were applied to the priced
configuration:

* a35% Sun support volume and yearly pre-payment discount

* a50% discount from list for Sun supplied system components

Availability Date

The committed delivery date for general availability of products used in the price calculations must be
reported. When the priced system includes products with different availability dates, the reported
availability date for the priced system must be the date at which all components are committed to be
available.

All Hardware and Software components are available immediately.
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9. Auditor's Information and Attestation Letter

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

The auditor's attestation letter is included at the front of this report.
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Appendix A. Solaris 10 and Oraclel0g
Parameters

This Appendix contains Solaris kernel parameters and
environment variables and Oracle initialization parameters.

Oracle 10g Parameters
(altered from default)

inittpch.ora

aq_t m processes =0

audit _trail = FALSE

conpati bl e = 10.2.0.1
control files = /ffl/control. dbf
db_bl ock_checksum = FALSE

db_bl ock_si ze = 32768

db_create_fil e_dest = +dg_t pch
db_file_multibl ock_read_count 2
db_files 1023
db_nane t pch
db_writer_processes 20

dm | ocks 80000
gl obal _nanes FALSE

] ava_pool _si ze =0

| og_checkpoints_to_al ert = TRUE
max_dunp_file_size = unlimted
nl s_dat e_f or mat = YYYY- WM DD
open_cursors = 1024

optim zer_features_enable =10.2.0.1.1
optim zer_i ndex_cost _adj =
optim zer_node =
paral | el _executi on_nessage_si ze =
paral | el _max_servers =
paral |l el _m n_servers =
paral | el _threads_per_cpu 1

pga_aggr egat e_t ar get =509
processes = 4000
recovery_parallelism = 64
replication_dependency_tracking = FALSE
sessi ons = 2048
sga_t ar get = 609
undo_nanagemnent = AUTO
undo_t abl espace = ts_undo

Solaris Parameters
(altered from default)
[etc/system

exclude: drv/ohc

set shnsys: shni nfo_shmmax=0xffffffffffffffff
set maxphys=4194304

set aut oup=900

set buf hwn=8000

set kernel _cage_enabl e=0

set segnmap_percent =1

set | grp_nmem pset awar e=0x1

set mmu_i sm pagesi ze=4194304

/etc/project:

systemO::::

user.root:1::::

noproject:2::::

defaul t:3::::

group.staff:10::::

user . oracl e: 100: Or acl e: or acl e: dba: process. max- sem
nsems=(priv, 128, deny) ; proj ect .

max-semi ds=(priv, 8000, deny)
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Appendix B. Programs and Scripts

Database Load Scripts

dbcre.sh

#!/bi n/ ksh
HHBHAHHHH R HBH AR R R

# create tpch database

HHEHSH AR SRR AR AR AR R

echo Start Database Creation at “date’

sql plus / as sysdba<<ECF
set echo on
set timing on

shut down abort

startup pfile=?/dbs/inittpch.ora nonount
creat e database
control file reuse
set default bigfile tabl espace
logfile '+dg_tpch' size 30000m reuse
' +dg_t pch' size 30000m r euse
datafile '+dg_tpch
si ze 2000m reuse
sysaux datafile '+dg_tpch
si ze 2000m reuse
smal | file undo tabl espace ts_undo
datafile '+dg_tpch’
si ze 5000m r euse
default tenporary tabl espace ts_tenp
tenpfile '+dg_tpch
sl ze 3000000m r euse
extent management | ocal uniformsize 10m
maxdat af i | es 2000
maxi nst ances 1

set ternout off

set echo off

spool /tnp/cat

@/ rdbns/ admi n/ cat al og. sql ;
@/ rdbrs/ admi n/ cat parr. sql

@/ rdbrs/ admi n/ cat proc. sql

@/ rdbrrs/ admi n/ ut | xpl an. sql

connect systenf manager

@/ sql pl us/ adm n/ pupbl d. sql
exit

ECF

echo End Database Creation at “date’

sctso.sh

#!/ bi n/ ksh

HHH I A
P A

# Schema Creation Phase - datafiles only (no tables or
users)

# creating data tabl espaces, datafiles

# creating tpch's ts_default tabl espace
IR TR
HHH R R

echo START Tabl espace Creation at “date’

# create ts_default tabl espace
sgl plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_defaul t;

create tabl espace ts_default
datafile '+dg_tpch' size 5000m reuse
extent managenent |ocal autoallocate
exit

|

# create ts_s tabl espace

sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_s

create tabl espace ts_s

datafile '+dg_tpch' size 6000m reuse

extent managenent | ocal autoall ocate nol oggi ng
exit;

|

# create ts_c tabl espace

sql plus / as sysdba<<! &

set echo on

set timng on;drop tabl espace ts_c;

create tabl espace ts_c

datafile '+dg_tpch' size 85000m reuse

extent managenent |ocal autoall ocate nol oggi ng
exit;

|

# create ts_o tabl espaces
let i=1

while ((i<=21))

do

sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_o%{i}

create tabl espace ts_o${i}

datafile '+dg_tpch' size 36000m reuse

extent managenent |ocal uniform size 10m nol oggi ng

exit;
|

let i+=1

done

# create ts_ps tabl espace

sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_ps

create tabl espace ts_ps

datafile '+dg_tpch' size 480000m reuse
extent managenent | ocal autoall ocate nol oggi ng
exit;

|

# create ts_p tabl espace

sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_p

create tabl espace ts_p

datafile '+dg_tpch' size 90000m reuse
extent managenent |ocal autoall ocate nol oggi ng
exit;

|

wai t

# create ts_| tabl espaces

let i=1

while ((i<=21))

do

sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_| ${i}

create tabl espace ts_|${i}

datafile '+dg_tpch' size 140000m reuse

extent managenent | ocal uniform size 20m nol oggi ng

exit;
|

let i+=1

done

wai t

# create tpch's ts_i_lorderkey tabl espace
sql plus / as sysdba<<! &

set echo on

set timng on

drop tabl espace ts_i_| orderkey

create tabl espace ts_i _| orderkey

datafile '+dg_tpch' size 500000m reuse
extent managenent | ocal autoall ocate nol oggi ng
exit;

|

# create tpch's ts_i_oorderkey tabl espace
sql plus / as sysdba<<! &
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set echo on; drop directory data_dir21;

set timng on; drop directory data_dir22;
drop tabl espace ts_i_oorderkey; drop directory data_dir23;
create tabl espace ts_i_oorderkey drop directory data_dir24;
datafile '+dg_tpch' size 130000m reuse drop directory data_dir25;
extent managenent | ocal autoallocate nol ogging ; drop directory data_dir26;

exit; drop directory data_dir27;
! drop directory data_dir28;
drop directory data_dir29;

# creating tpch's ts_i_ccustkey tabl espace drop directory data_dir30;
sql plus / as sysdba<<! & drop directory data_dir31;
set echo on; drop directory data_dir32;
set timng on; drop directory data_dir33;
drop tabl espace ts_i_ccustkey; drop directory data_dir34;
create tabl espace ts_i_ccustkey drop directory data_dir35;
datafile '+dg_tpch' size 12000m reuse drop directory data_dir 36;
extent managenent | ocal autoall ocate nol ogging ; drop directory data_dir37;

exit; drop directory data_dir38;
! drop directory data_dir39;
drop directory data_dir40;

# adding tpch's ts_undo datafiles drop directory data_dir41;
let i=1 drop directory data_dir42;
while ((i<=3)) drop directory data_dir43;
do drop directory data_dir44;
sql plus / as sysdba<<! & drop directory data_dir45;
set echo on; drop directory data_dir46;
set timng on; drop directory data_dir47;
alter tablespace ts_undo drop directory data_dir48;
add datafile '+dg_tpch' size 100000m reuse; drop directory data_dir49;
exit; drop directory data_dir50;
! drop directory data_dirb51;
let i+=1 drop directory data_dirb52;
done drop directory data_dir53;
drop directory data_dir54;

wai t drop directory data_dir55;
drop directory data_dir56;

echo END Tabl espace Creation at “date’ drop directory data_dir57;

drop directory data_dir58;
drop directory data_dir59;
drop directory data_dir60;

drop directory data_dir61;

dapop'Sh drop directory data_dir62;
: drop directory data_dir63;

#1 1 bi n/ ksh drop directory data_dir64;
HHHBHHH R H B R R R R R R R drop directory data_dir65;
HHHBHHHBHHH R RS drop directory data_dir 66;
# Schema Creation Phase - User and Tabl es and Dat abase drop directory data_dir67;
Popul ati on Phase drop directory data_dir68;
HHHBHHHBHHHBHHH B HH B HH B HH B H R HH AR HH AR drop directory data_dir69;

drop directory data_dir70;
drop directory data_dir71;

echo Start Data Loading at “date’ drop directory data_dir72;

drop directory data_dir73;
sql plus / as sysdba <<! drop directory data_dir74;
set timng on drop directory data_dir75;
set echo on; drop directory data_dir76;
set ternout on; drop directory data_dir77;

drop directory data_dir78;
drop user tpch cascade; drop directory data_dir79;
grant DBA o drop directory data_dir80;
to tpch identified by tpch; drop directory data_dir81;

drop directory data_dir82;
alter user tpch default tablespace ts_default; drop directory data_dir83;
alter user tpch tenporary tabl espace ts_tenp; drop directory data_dir84;

drop directory data_dir85;
connect tpch/tpch; ) drop directory data_dir 86;
drop directory data_dir1, drop directory data_dir87;
drop directory data_dir2, drop directory data_dir88;
drop directory data_dir3; drop directory data_dir89;
drop directory data_dir4; drop directory data_dir90;
drop directory data_dir5; drop directory data_dir91;
drop directory data_dir6; drop directory data_dir92;
drop directory data_dir7; drop directory data_dir93;
drop directory data_dirs8,; drop directory data_dir94;
drop directory data_dir9; drop directory data_dir95;
drop directory data_dir10; drop directory data_dir96;
drop directory data_dir1l; drop directory data_dir97;
drop directory data_dir12; drop directory data_dir98;
drop directory data_dir13; drop directory data_dir99;
drop directory data_dir14; drop directory data_dir100;
drop directory data_dir15; drop directory data_dir101;
drop directory data_dir16; drop directory data_dir102;
drop directory data_dir17, drop directory data_dir103;
drop directory data_dir18; drop directory data_dir104;
drop directory data_dir19; drop directory data_dir105;
drop directory data_dir20; drop directory data_dir106;
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drop directory data_dir107; create directory data_dir85 as '/ff85";
drop directory data_dir108; create directory data_dir86 as '/ff86';
create directory data_dirl as '/ ' create directory data_dir87 as '/ff87";
create directory data_dir2 as '/ ' create directory data _dir88 as '/ff88';
create directory data_dir3 as '/ ' create directory data _dir89 as '/ff89';
create directory data_dir4 as '/ create directory data_dir90 as '/ff90';
create directory data_dir5 as '/ create directory data_dir91 as '/ff91';
create directory data_dir6 as '/ create directory data_dir92 as '/ff92';
create directory data_dir7 as '/ create directory data_dir93 as '/ff93";
create directory data_dir8 as '/ create directory data_dir94 as '/ff94";
create directory data_dir9 as '/ create directory data_dir95 as '/ff95";
create directory data_dir1l0 as ' ; create directory data_dir96 as '/ff96';
create directory data_dirll as ' ; create directory data_dir97 as '/ff97";
create directory data_dirl2 as ' " create directory data_dir98 as '/ff98';
create directory data_dirl3 as ' " create directory data_dir99 as '/ff99';
create directory data_dirl4 as ' v create directory data_dir100 as '/ff100';
create directory data_dir1l5 as ' Y create directory data_dir101 as '/ff101';
create directory data _dirl6 as ' ; create directory data_dir102 as '/ff102';
create directory data_dirl7 as ; create directory data_dir103 as '/ff103';
create directory data_dirl8 as ; create directory data_dir104 as '/ff104';
create directory data_dirl9 as ; create directory data_dir105 as '/ff105";
create directory data_dir20 as ; create directory data_dir106 as '/ff106';
create directory data_dir2l as ; create directory data_dir107 as '/ff107';
create directory data_dir22 as ; create directory data_dir108 as '/ff108';

create directory data_dir23 as
create directory data_dir24 as
create directory data_dir25 as

remdrop table | _et;
create table | _et(

create directory data_dir26 as Y | _orderkey nunber
create directory data_dir27 as Y | _partkey nunber
create directory data_dir28 as ; | _suppkey nunber ,
create directory data_dir29 as ' ; | _l'i nenunber nunber
create directory data_dir30 as ' ; | _quantity nunber
create directory data_dir31 as ' ; | _extendedprice nunber
create directory data_dir32 as ' ; | _di scount nunber
create directory data_dir33 as ' ; | _tax nunber
create directory data_dir34 as ' ; | _returnfl ag char (1)
create directory data_dir35 as ' | _l'inestatus char(1) ,
create directory data_dir36 as ' ! | _shi pdat e date ,
create directory data_dir37 as ' ' | _commitdate date ,
create directory data _dir38 as ' ' | _receiptdate date ,
create directory data _dir39 as ' ' | _shi pi nstruct char (25) ,
create directory data_dir40 as ' | _shi pnode char (10) ,
create directory data_dir4l as | _comment var char (44)

create directory data_dir42 as
create directory data_dir43 as
create directory data_dir44 as
create directory data_dir45 as
create directory data_dir46 as
create directory data_dir47 as
create directory data_dir48 as
create directory data_dir49 as
create directory data_dir50 as
create directory data_dir51 as
create directory data_dir52 as

organi zati on external (

t ype ORACLE_LQADER

default directory data_dirl
access paraneters

records delimted by newine
badfile 'I _et. bad

logfile "l _et.log'

fields termnated by '|'
missing field values are null

i e e T e s e R )

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h—h—h—h—h—h—h—h—h—h—h—h —h—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h (O 0 ~J D UT D W N =

WOOOONNNNNNNNNNDOODNOOOODUIUIUICTUICICICICIUTA RAADNDNADRMRNRARNWWWWWWWWWWRRNNNNNNNNNRRRRR R R
RWNRPOORNQURAWNEOQRIRNAXNLOVRIRNAXNLOLRNIRTRWNRORRINTRRRNROCANNTRWNRE QAN UIRWNR Q- = = ===

create directory data_dir53 as ' ?

create directory data_dir54 as ' ocation (

create directory data_dir55 as ' data dirl:'lineitemthbl.1",
create directory data_dir56 as ' data_dir2:'lineitemthbl.2",
create directory data_dir57 as ' data_dir3:'lineitemthbl.3",
create directory data_dir58 as ' data_dir4:'lineitemtbl. 4",
create directory data_dir59 as ' ; data_dir5:'lineitemtbl.5",
create directory data_dir60 as ' " data_dir6:'lineitemthbl.6',
create directory data_dir6l as ' " data_dir7:'lineitemtbl. 7",
create directory data _dir62 as ' Y data_dir8:'lineitemthbl.8",
create directory data dir63 as ' Y data_dir9:'lineitemthbl.9",
create directory data _dir64 as ' ; data_dirl1l0:'lineitemtbl. 10",
create directory data_dir65 as ' ; data_dirll:'lineitemthbl. 11",
create directory data_dir66 as ' ; data_dirl2:'lineitemthbl. 12",
create directory data_dir67 as ' ; data dirl13:'lineitemtbl. 13",
create directory data_dir68 as ' ; data_dirl4:'lineitemthbl. 14",
create directory data_dir69 as ' ; data_dirl5:'lineitemthbl. 15",
create directory data_dir70 as ' ; data_dirl6:'lineitemthbl. 16",
create directory data_dir71 as ' ; data_dirl7:'lineitemtbl.17",
create directory data_dir72 as ' " data_dir18:'lineitemthbl.18",
create directory data_dir73 as ' " data_dirl19:'lineitemtbl.19",
create directory data _dir74 as ' v data_dir20:'lineitemtbl.20",
create directory data dir75 as ' Y data_dir21l:'lineitemthbl.21",
create directory data dir76 as ' ; data_dir22:'lineitemtbl.22",
create directory data_dir77 as ' ; data_dir23:'lineitemtbl.23",
create directory data_dir78 as ' ; data_dir24:'lineitemtbl.24",
create directory data_dir79 as ' ; data _dir25:'lineitemtbl.25",
create directory data_dir80 as ; data_dir26:'lineitemthbl. 26",
create directory data_dir81 as ' ; data_dir27:'lineitemtbl.27",
create directory data_dir82 as ' ; data_dir28:'lineitemthbl.28",
create directory data_dir83 as data_dir29:'lineitemtbl.29",
create directory data_dir84 as ' ! data_dir30:'lineitemtbl.30",
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data_dir31:"'
data_dir32:"'
data_dir33:"'

dat a_dir 34:
dat a_di r 35:
data_dir36:"
data_dir37:"'
data_dir38:"
data_dir39:"'
dat a_dir40:"'
data_dir41l:"'
data_dir42:"'
data_dir43:"'
data_dir44:"'
dat a_di r 45:

dat a_di r 46:

data_dir47:

data_dir48:"'
data_dir49:"'
dat a_dir50:"
data_dir51:"'
data_dir52:"'
data_dir53:"'
data_dir54:"'
data_dir55:"'
dat a_dir56:"
data_dir57:"'
data_dir58:"
data_dir59:"
dat a_dir60:"
data_dir6l:"’
data_dir62:"
data_dir63:"'
data_dir64:"'
data_dir65:"'
data_dir66:"'
data _dir67:"'
data_dir68:"'
data_dir69:"'
data_dir70:"
data_dir71:"'
data_dir72:"
data_dir73:"'
data_dir74:"
data_dir75:"
data _dir76:"'
data dir77:"'
data _dir78:"'
data _dir79:"'
dat a_dir80:"
dat a_dir81:

dat a_dir82:
dat a_dir83:
data_dir84:"'
data_dir85:"
data_dir86:"
data_dir87:"'
data_dir88:"'
data_dir89:"'
data_dir90:"'
data_dir9l:'
data_dir92:"'
dat a_dir93:

dat a_di r94:
dat a_di r 95:
data_dir96:"’
data_dir97:'1li
data_dir98:'li
data_dir99:" I i
dat a_di r 100: ' |
dat a_dir101: "1
dat a_dir102: "1
dat a_di r103: :
|
|
|
"

dat a_dir104:"'
dat a_dir105:"
dat a_dir106:"
dat a_dir107:"'
dat a_dir108:

)
reject limt unlinited
paral | el 144;
remdrop table o_et;

create table o_ef(
o_order key

neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
i
i
i
i
i
i
i
i
i

neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl.
neitemthbl .
neitemthbl.
neitemthbl.
neitemthbl.

nunber

~ o o1 w

©

o_cust key
o_orderstatus
o_totalprice
o orderdate

o_orderpriority

o _clerk

o_shippriority

O_COfTTTEI"It

organi zation external (
t ype ORACLE_LQOADER
default directory data_diril

access paramneters

records delimted by newine

nunber ,
char (1)
nunber ,
date ,

char (15)
char (15)
nunber ,

var char (79)

badfile 'o_et. bad

logfile '"o_et.
fields termnated by '|’
m ssing field values are null

I ocation (

data_dir1:’
data_dir2:'
data_dir3:"’
data_dir4:'

dat a_di r5:
dat a_di r 6:
data_dir?7:
dat a_dir8:

data_dir9:"
data_dir10:"
data_diri11:"
data_diri12:"
data_dir13:"’
dat a_dir14:"’
dat a_dir15:"
data_diri16:"’

data_dir17:
dat a_dir18:
data_dir19:
dat a_di r 20:

orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.

data_dir21:"
dat a_dir22:"
dat a_dir23:"
data_dir24:"
dat a_dir25:"
dat a_dir26:"
data_dir27:"'
dat a_dir28:"'

dat a_di r29:
dat a_di r 30:
dat a_dir31:
dat a_di r32:

data_dir33:"'
data_dir34:"
dat a_dir35:"
data_dir36:"
data_dir37:"'
dat a_dir38:"
dat a_dir39:"'
dat a_di r40:"'

dat a_di r41:
dat a_di r42:
dat a_dir43:
dat a_di r44:

dat a_dir45:"
dat a_dir46:"
data_dir47:"'
data_dir48:"’
dat a_dir49:"
dat a_di r50:"
dat a_dir51:"
data_dir52:"'

dat a_di r53:
dat a_di r54:
dat a_di r55:
dat a_di r 56:

data_dir57:"
dat a_dir58:"
dat a_dir59:"
dat a_di r60:"
data_dire6l:"’
data_dir62:"'
data_dir63:"’
dat a_dir64:"'

dat a_di r 65:

o+ o+ o+ o+

orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.
orders.

L e e e e R el edededodedodedes
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data_dir66: ' orders.tbl.66', dat a_dir20: "' partsupp.thbl.20",
data_dir67:"'orders.tbl.67", data_dir21: "' partsupp.tbl.21",
data_dir68: ' orders.thbl.68", data_dir22:' partsupp.tbl.22",
data_dir69: ' orders.thl.69', data_dir23:"' partsupp.tbl.23",
data_dir70:"'orders.thl.70", data_dir24: ' partsupp.tbl.24",
data_dir71:' orders.thl. 71", dat a_dir25: " partsupp.tbl.25",
data_dir72:'orders.thl.72", data_dir26: "' partsupp.tbhl.26',
data_dir73:'orders.thl.73", data_dir27:' partsupp.thl.27",
data_dir74: " orders.thbl. 74", data_dir28: "' partsupp.thl.28",
data_dir75: " orders.thbl. 75", data_dir29: "' partsupp.thl.29",
data_dir76: ' orders.tbl.76', dat a_dir30: "' partsupp.thbl.30",
data_dir77: " orders.tbl. 77", data_dir31: ' partsupp.thbl.31",
data_dir78: "' orders.thbl.78", data_dir32:"' partsupp.thbl.32",
data_dir79: ' orders.thbl.79", data_dir33:"' partsupp.thbl.33",
data_dir80: "' orders.thbl.80", data_dir34: "' partsupp.tbl.34",
data_dir81: ' orders.thl.81", data_dir35: "' partsupp.tbl.35",
data_dir82: "' orders.thl.82", data_dir36:"' partsupp.tbl.36',
data_dir83: "' orders.thl.83", data_dir37:"' partsupp.tbl.37",
data_dir84:'orders.thl.84", data_dir38: "' partsupp.thl.38",
data_dir85:'orders.thl.85", data_dir39: ' partsupp.thl.39",
data_dir86: ' orders.thbl.86'", dat a_di r40: ' partsupp.thbl.40",
data_dir87: ' orders.thbl.87", data_dir4l: ' partsupp.thl.41",
data_dir88: ' orders.thbl.88'", data_dir42: "' partsupp.thl.42',
data_dir89: ' orders.tbl.89", data_dir43: "' partsupp.thbl.43",
data_dir90: "' orders.tbl.90", data_dir44: "' partsupp.tbl.44",
data_dir91:'orders.thbl.91", data_dir45: "' partsupp.tbl.45",
data_dir92:'orders.thl.92", data_dir46: ' partsupp.tbl.46',
data_dir93:"'orders.thl.93", data_dir47:' partsupp.tbl.47",
data_dir94:'orders.thl.94", data_dir48: ' partsupp.tbl. 48",
data_dir95: ' orders.thl.95", dat a_dir49: "' partsupp.tbl.49",
data_dir96: ' orders.thl .96, data_dir50: ' partsupp.tbl.50",
data_dir97:'orders.thl.97", data_dir51: "' partsupp.thl.51",
data_dir98: ' orders.thl.98", data_dir52: " partsupp.thl.52",
data_dir99:'orders.thl.99', data_dir53: "' partsupp.thl.53",
dat a_di r 100: ' orders. t bl . 100", data_dir54: "' partsupp.thbl.54",
data_dir101: ' orders.tbl. 101", dat a_di r55: "' partsupp.tbl.55",
data_dir102: ' orders.tbl. 102", data_dir56: "' partsupp.tbl.56",
data_dir103: ' orders.tbl. 103", data_dir57: "' partsupp.tbl.57",
data_dir104: ' orders.tbl. 104", data_dir58: "' partsupp.tbl.58",
data_dir105: "' orders.tbl. 105", data_dir59: "' partsupp.tbl.59",
data_dir106: ' orders.thbl. 106", dat a_dir60: "' partsupp.tbl.60",
data_dir107: "' orders.thbl. 107", data_dir61; "' partsupp.tbl.61",
data_dir108: ' orders.thl. 108 data_dir62: ' partsupp.thl.62",
data_dir63: "' partsupp.thl.63",
reject limt unlinited data_dir64: "' partsupp.thl.64',
paral | el 144; dat a_dir65: "' partsupp.thl .65,
data_dir66: "' partsupp.thbl.66',
remdrop table ps_et; data_dir67: ' partsupp.thbl.67",
create table ps_et( data_dir68: "' partsupp.thl.68",
ps_part key nunber data_dir69: "' partsupp.tbl.69',
ps_suppkey nunber , data_dir70: "' partsupp.tbl.70",
ps_avail gty nunber , data_dir71:"' partsupp.tbl.71",
ps_suppl ycost nunber data_dir72:"' partsupp.tbl.72",
ps_comment var char ( 199) data_dir73:"' partsupp.thbl.73",
data_dir74:"' partsupp.thl.74",
organi zation external ( data_dir75: "' partsupp.thl.75",
type ORACLE_LOADER data_dir76: "' partsupp.thbl.76",
default directory data_dirl data_dir77:"' partsupp.thbl. 77",
access paraneters data_dir78: "' partsupp.thl.78",
data_dir79: "' partsupp.thbl.79",
records deI imted by newine data_dir80: "' partsupp.thbl.80",
badfile ' ps_et. bad' data_dir81:' partsupp.tbl.81
logfile '"ps_et.log' data_dir82:"' partsupp.tbl.82",
fields termnated by '|’ data_dir83:"' partsupp.thbl.83",
mssing field values are null data_dir84: "' partsupp.tbl.84",
) dat a_dir85: "' partsupp.tbl.85",
| ocation ( data_dir86: ' partsupp.tbhl.86',
data_dirl:' partsupp.thl.1", data_dir87: ' partsupp.thl.87",
data_dir2:' partsupp.thl.2', data_dir88: "' partsupp.thl.88",
data_dir3:' partsupp.tbl.3", data_dir89: "' partsupp.thl.89",
data_dir4:' partsupp.tbl.4', data_dir90: "' partsupp.thbl.90",
data_dir5:"' partsupp.tbl.5", data_dir9l: ' partsupp.thbl.91",
data_dir6:' partsupp.tbl.6', data_dir92: "' partsupp.thbl.92",
data_dir7:' partsupp.tbl. 7', data_dir93: "' partsupp.thbl.93",
data_dir8:' partsupp.tbl.8', data_dir94: "' partsupp.tbl.94",
data_dir9:' partsupp.thbl.9", data_dir95: "' partsupp.tbl. 95",
data_dir10: ' partsupp.tbl. 10", data_dir96: "' partsupp.tbl. 96",
data_dirll: ' partsupp.thbl.11", data_dir97: "' partsupp.tbl.97",
data_dir12: ' partsupp.thl. 12", data_dir98: ' partsupp.tbl.98",
data_dir13: ' partsupp.thl. 13", data_dir99:" partsupp. t bl . 99",
dat a_dir14: "' partsupp.tbl. 14", dat a_di r100: ' partsupp. thl. 100",
dat a_dir15: "' partsupp.tbl. 15", dat a_dir101: ' partsupp.thl. 101",
dat a_dir16: "' partsupp.tbl.16', dat a_dir102: ' partsupp.thl. 102",
data_dirl7:' partsupp.tbl.17", data_dir103: "' partsupp.thl. 103",
data_dir18: "' partsupp.tbl.18", dat a_dir104: ' partsupp.thl. 104",
data_dir19: ' partsupp.tbl. 19", data_dir105: ' partsupp. tbl. 105
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dat a_dir106: ' partsupp.tbl. 106", data_dir56:" ' part.tbl.56',
dat a_di r107: ' partsupp.tbl. 107", data_dir57: ' part.tbl.57",
dat a_dir108: "' partsupp.tbl. 108 data_dir58:" ' part.thl.58",
)) data_dir59:; "' part.thl.59",
reject limt unlimted data_dir60: "' part.thl.60",
paral | el 144; data_dir6l; ' part.thl.61",
data_dir62:'part.thl.62",
remdrop table p_et; data_dir63:'part.thl.63",
create table p_et( data_dir64: ' part.tbl.64",
p_partkey number data_dir65: " part.tbl.65",
p_nane var char (55) , data_dir66: ' part.tbl.66',
p_nfgr char (25) , data_dir67: ' part.tbl.67",
p_brand char (10) , data_dir68: ' part.tbl.68",
p_type var char (25) , data_dir69: ' part.tbl.69",
p_si ze nunber , data_dir70: "' part.thl.70",
p_cont ai ner char (10) , data_dir71; "' part.thl.71",
p_retailprice nunber data_dir72:'part.tbhl.72",
p_comment var char (23) data_dir73: "' part.thl.73",
data_dir74: ' part.tbl.74",
organi zation external ( data_dir75: "' part.thbhl.75",
type ORACLE_LOADER data_dir76: " part.tbl.76,
default directory data_dirl data_dir77:" part.tbhl.77",
access paraneters data_dir78: "' part.thl.78",
data_dir79: ' part.tbhl.79",
records delimted by newine data_dir80: "' part.thl.80",
badfile 'p_et. bad' data_dir81:"'part.tbl.81
logfile 'p_et.log data_dir82:'part.thl.82",
fields termnated by '|' data_dir83:"'part.thl.83",
m ssing field values are null data_dir84: ' part.thl.84",
) data_dir85:" ' part.thl.85",
| ocation ( data_dir86: ' part.thl.86',
data_dirl:'part.tbhl.1", data_dir87:'part.thl.87",
data_dir2: "' part.thbl.2", data_dir88: ' part.tbl.88",
data_dir3:"'part.thl.3", data_dir89: ' part.tbl.89",
data_dir4: "' part.tbl.4", data_dir90: "' part.tbl.90",
data_dir5: " part.tbl.5", data_dir9l: ' part.tbl.91",
data_dir6: "' part.tbhl.6", data_dir92: ' part.thbl.92",
data_dir7:'part.tbl.7", data_dir93:"'part.thl.93",
data_dir8:"'part.thl.8", data_dir94: ' part.thbl.94",
data_dir9:"'part.thl.9", data_dir95:" ' part.thl.95",
data_dir10: "' part.thl. 10", data_dir96: ' part.thl.96',
data_dirll: ' part.thl.11", data_dir97: ' part.thl.97",
data_dir12:'part.thl.12', data_dir98:'part.thl.98",
data_dir13:'part.thl.13", data_dir99: ' part.tbl.99",
data_dirl14: ' part.tbl.14", data_dir100: ' part.tbl. 100",
data_dir15: " part.tbl.15", data_dir101: "' part.tbl.101',
data_dir16: ' part.tbl.16', data_dir102: "' part.tbl.102',
data_dirl7: ' part.tbl.17", data_dir103: ' part.tbl. 103",
data_dir18: ' part.tbhl.18", data_dir104: ' part.tbl. 104",
data_dir19:'part.tbl.19", data_dir105: "' part.tbl.105'
data_dir20: "' part.thl.20", data_dir106: "' part.tbl. 106
data_dir21: "' part.thl.21", data_dir107: "' part.tbl. 107
data_dir22: "' part.thl.22", data_dir108: "' part.tbhl. 108
data_dir23: "' part.thl.23",
data_dir24: ' part.thl.24", reject limt unlimted
data_dir25: "' part.thl.25", paral | el 144;
data_dir26: ' part.tbl.26",
data_dir27: " part.tbhl.27", remdrop table c_et;
data_dir28: ' part.thl.28", create table c_et(
data_dir29: "' part.tbl.29", c_cust key nunber ,
data_dir30: "' part.thl.30", c_hane var char (25) ,
data_dir31l: ' part.thl.31", c_address var char ( 40)
data_dir32:'part.tbl.32", c_nati onkey nunber ,
data_dir33:"'part.thl.33", c_phone char (15) ,
data_dir34: ' part.thl.34", c_acct bal nunber ,
data_dir35: "' part.thl.35", c_nkt segnent char (10) ,
data_dir36: ' part.thl.36', c_comment var char (117)
data_dir37:'part.thl.37",
data_dir38: " part.thl.38", organi zati on external (
data_dir39: ' part.thl.39", type ORACLE_LOADER
data_dir40: "' part.tbl. 40", default directory data_dirl
data_dir4l: ' part.tbl.41", access paraneters
data_dir42: ' part.tbl.42",
data_dir43: "' part.thbl. 43", records delimted by newine
data_dir44: ' part.tbl. 44", badfile 'c_et. bad'
data_dir45: "' part.tbl.45", logfile 'c_et.log
data_dir46: ' part.thl.46', fields termnnated by '|'
data_dir47: ' part.thl.47", m ssing field values are null
data_dir48: ' part.thl.48", ?
data_dir49: ' part.thbl.49", ocation (
data_dir50: ' part.thl.50", data_dirl:'customer.thbl.1",
data_dir51: " part.thl.51", data_dir2:"' custoner.tbl.2',
data_dir52: " part.tbhl.52", data_dir3:' custoner.tbl. 3",
data_dir53: " part.tbhl.53", data_dir4: ' custoner.tbl.4',
data_dir54: "' part.tbl.54", data_dir5: "' custoner.tbl.5',
data_dir55: " part.tbl.55", data_dir6: ' custoner.tbl.6',
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data_dir7:'custoner.tbl.7', data_dir92:' custoner.thl.92",

data_dir8: ' custoner.tbl.8", data_dir93: ' custoner.tbl.93",
data_dir9: ' custoner.tbl.9', data_dir94: ' customner.tbl.94",
data_dir10: "' custoner.tbl. 10 data_dir95:"' custoner.thbl. 95",

data_dirl1l: ' custoner.tbl.11'
data_dir12: ' custoner.tbl.12'
data_dir13: "' custoner.tbl. 13"
data_dir14: "' custoner.tbl. 14’
data_dir15:"' custoner.tbl. 15
data_dir16: "' custoner.tbl. 16’
data_dirl7: ' custoner.tbl.17'
data_dir18: ' custoner.tbl.18'
data_dir19: ' custoner.tbl.19'

data_dir96: "' custoner.tbl.96',
data_dir97: ' custoner.tbl.97",
data_dir98: "' custoner.thbl.98",
data_dir99: "' custoner.thbl.99",
data_di r100: ' custoner.tbl. 100
data_dir101: "' custoner.tbl. 101
data_dir102: "' custoner.tbl. 102
data_dir103:"' custoner.tbl. 103
data_dir104:"' custoner.tbl. 104

dat a_dir20: ' custoner.tbl.20", data_dir105: ' custoner.tbl. 105",
data_dir21: ' custoner.tbl.21' data_dir106: "' custoner.thl. 106",
dat a_dir22: ' custoner.tbl. 22 data_dir107: ' custoner.tbhl. 107",
data_dir23: "' custoner.tbl.23' data_dir108: "' custoner.tbl. 108

dat a_dir24: "' custoner.tbl.24'
dat a_dir25: "' custoner.tbl. 25
dat a_dir26: "' custoner.tbl.26'
data_dir27:"' custoner.tbl.27'
dat a_dir28: "' custoner.thl.28
dat a_dir29: "' custoner.tbl .29

reject limt unlimted
paral | el 144;

remdrop table s_et;
create table s_et(

dat a_di r30: ' custoner.tbl. 30 s_suppkey nunber ,
data_dir31: ' custoner.tbl.31' S_hane char (25) ,
data_dir32: ' custoner.tbl.32", s_address var char (40)
dat a_dir33: "' custoner.tbl .33 s_nati onkey nunber ,

dat a_dir34: "' custoner.tbl. 34 s_phone char (15) ,
dat a_dir35: "' custoner.tbl. 35 s_acct bal nunber,
data_dir36:"' custoner.tbl. 36 s_conmment var char (101)

data_dir37:"' custoner.tbl.37'
dat a_dir38: "' custoner.thbl. 38
data_dir39:' custoner.tbl. 39
dat a_di r40: ' custoner.thbl. 40
data_dir4l: ' custoner.tbl. 41’
dat a_dir42: ' custoner.tbl.42'
data_dir43: "' custoner.tbl.43'

organi zati on external (
type ORACLE_LOADER

default directory data_dirl
access paraneters

records delimted by newine

dat a_dir44: ' custoner.tbl. 44", badfile 's_et. bad

dat a_di r45: "' custoner.tbl. 45 logfile 's_et.log

dat a_dir46: ' custoner.tbl. 46’ fields termnated by '|'
data_dir47:' custoner.tbl. 47 m ssing field values are null

data_dir48: ' custoner.tbl. 48’

data_dir49: ' custoner.tbl. 49", | ocation (
dat a_dir50: ' custoner.tbhl.50", data_dirl:'supplier.thl.1",
data_dir51: "' custoner.thbl.51", data_dir2: " supplier.tbl.2',
dat a_dir52: "' custoner.tbl.52", data_dir3: " supplier.tbl.3",
dat a_dir53: "' custoner.tbl.53", data_dir4: " supplier.tbl.4',
dat a_dir54: "' custoner.tbl.54", data_dir5: " supplier.tbl.5",
dat a_di r55: ' custoner.tbl.55", data_dir6: "' supplier.tbl.6',
data_dir56: ' customner.tbl.56', data_dir7:'supplier.tbl.7",
data_dir57: "' custoner.tbl.57", data_dir8:'supplier.tbl.8",
data_dir58: "' custoner.tbl.58", data_dir9: "' supplier.tbl.9",
data_dir59: "' custoner.tbl.59", data_dir10: "' supplier.tbl.10",
dat a_dir60: ' custoner.thbl.60", data_dir1l; " ' supplier.tbl.11",
data_dir61: ' custoner.thl.61', data_dir12: "' supplier.thl.12",
data_dir62: ' custoner.tbhl. 62", data_dir13: "' supplier.thl.13",
data_dir63: "' custoner.tbl.63", data_dir14: ' supplier.thbl.14",
dat a_dir64: ' custoner.tbl. 64", data_dir15: " supplier.thl.15",
dat a_di r65: ' custoner.tbl. 65", data_dir16: "' supplier.tbl.16",
dat a_dir66: "' custoner.tbl.66', data_dirl7: ' supplier.tbl.17",
data_dir67: ' custoner.tbl.67", data_dir18: "' supplier.tbl.18",
data_dir68: ' custoner.tbl. 68", data_dir19: "' supplier.tbl.19
data_dir69: ' custoner.tbl.69', data_dir20: "' supplier.tbl.20",
data_dir70: "' custoner.tbhl.70", data_dir21: "' supplier.tbl.21",
data_dir71: ' custoner.thl.71", data_dir22: "' supplier.thl.22",
data_dir72: "' custoner.thbl. 72", data_dir23: "' supplier.tbl.23",
data_dir73:"'custoner.thl.73", data_dir24: "' supplier.thl.24",
data_dir74:"' custoner.thl.74", data_dir25: "' supplier.thl.25",
data_dir75: " custoner.thbl. 75", data_dir26: " supplier.thbl.26",
data_dir76:' custoner.tbl. 76", data_dir27: " supplier.tbl.27",
data_dir77:"' custoner.tbl. 77", data_dir28: " supplier.thl.28",
data_dir78:' custoner.tbl. 78", data_dir29: " supplier.tbl.29",
data_dir79: ' custoner.tbl.79", data_dir30: "' supplier.tbl.30",
dat a_di r80: ' custoner.tbl. 80", data_dir31: "' supplier.tbl.31
data_dir81: ' custoner.tbl.81", data_dir32: "' supplier.tbl.32",
data_dir82: "' custoner.thbl. 82", data_dir33: "' supplier.tbl.33",
data_dir83: ' custoner.tbhl.83", data_dir34: "' supplier.tbl.34",
data_dir84: "' custoner.thbl. 84", data_dir35: " supplier.tbl.35",
data_dir85: ' custoner.thl. 85", data_dir36: "' supplier.thl.36",
data_dir86: ' custoner.tbhl.86', data_dir37: "' supplier.thl.37",
data_dir87:' custoner.thbl.87", data_dir38: " supplier.thl.38",
dat a_dir88: "' custoner.thbl.88", data_dir39: " supplier.tbhl.39",
dat a_di r89: ' custoner.tbl.89", dat a_dir40: "' supplier.tbl.40",
dat a_di r90: ' custoner.tbl. 90", data_dir4l: ' supplier.thbl.41",
data_dir91: ' custoner.tbl.91", data_dir42: " supplier.thbl.42",
data_dir43: "' supplier.tbl.43",

TPC Benchmark H Full Disclosure Report Page 38



data_dir44: " ' supplier.tbl. 44’
dat a_di r45: ' supplier.tbl. 45
dat a_dir46: ' supplier.tbl.46'
data_dir47: "' supplier.tbl.47
data_dir48: "' supplier.tbl.48'
data_dir49: ' supplier.tbl. 49
dat a_di r50: ' supplier.tbl.50'
data_dir51: ' supplier.thl.51
dat a_di r52: ' supplier.tbl.52
dat a_dir53: "' supplier.tbl.53
dat a_dir54: "' supplier.tbl.54'
dat a_di r55: ' supplier.tbl.55'
dat a_dir56: "' supplier.tbl.56'
data_dir57: "' supplier.tbl.57
dat a_dir58: ' supplier.tbl.58'
dat a_dir59: ' supplier.tbl.59'
dat a_dir60: ' supplier.tbl.60
data_dir61: ' supplier.tbl.61'
data_dir62: ' supplier.thl. 62
data_dir63: "' supplier.thl.63
dat a_dir64: ' supplier.tbl. 64"
dat a_di r65: ' supplier.tbl. 65
dat a_dir66: "' supplier.tbl.66'
data_dir67: ' supplier.tbl.67
data_dir68: ' supplier.tbl.68'
data_dir69: ' supplier.tbl.69'
data_dir70: " supplier.tbhl.70
data_dir71: "' supplier.thl.71
data_dir72:"'supplier.thl.72
data_dir73: "' supplier.tbl.73
data_dir74: "' supplier.thl.74
data_dir75: " supplier.thl.75
data_dir76: supplier.tbl.76
data_dir77: " supplier.tbl.77
data_dir78: " supplier.tbl.78
data_dir79: ' supplier.tbl.79
dat a_di r80: ' supplier.tbl.80
data_dir81: "' supplier.tbl.81
dat a_di r82: ' supplier.tbl.82
data_dir83: "' supplier.tbl.83'
data_dir84: "' supplier.tbl.84'
dat a_dir85: ' supplier.tbl.85'
dat a_dir86: ' supplier.tbl.86'
data_dir87: "' supplier.thl.87
dat a_dir88: "' supplier.thl.88'
dat a_di r89: ' supplier.thl.89
dat a_di r90: ' supplier.tbl.90
data_dir91: ' supplier.tbl.91'
data_dir92: ' supplier.tbl.92'
data_dir93: "' supplier.tbl.93'
data_dir94: ' supplier.tbl.94'
dat a_dir95: ' supplier.tbl. 95
data_dir96: ' supplier.tbl.96'
data_dir97: ' supplier.tbl.97'
data_dir98: "' supplier.thl.98
data_dlr99"supp||er.tb|.99'
dat a_di r 100: ' supplier.tbl. 100
dat a_dir101: ' supplier.thbl. 101
dat a_di r102: ' supplier.thl. 102
dat a_dir103: "' supplier.thl. 103
dat a_dir104: "' supplier.thbl.104'
dat a_di r 105: ' supplier.tbl. 105
dat a_dir106: ' supplier.thbl.106
dat a_dir107: "' supplier.thl.107
dat a_dir108: "' supplier.thl.108

))
reject limt unlimted
paral l el 144

remdrop table n_et;
create table n_et(

n_nat i onkey nunber
n_nane char (25) ,
n_r egi onkey nunber
n_conmment var char (152)

organi zation external (
type ORACLE_LQADER

default directory data_dirl
access paraneters

records delinited by new i ne
badfile 'n_et. bad

logfile 'n_et.log

fields termnated by '

m ssing field val ues are nul

)
location (
data_dir108:"

remdrop table r_et;
create table r_et(
r _regi onkey
r_name
r_comment

organi zati on externa
t ype ORACLE_LQOADER

number
char (25)
var char (152)

default directory data_dirl

access paraneters
(

) dat 108: "' nation.thl"))
reject limt unlinmted

1

records dellnlted by new ine
r_et.
r_et. Iog
fields term nated by '

m ssing field val ues are nul

badfile '
logfile '

l ocation (
data_dir108:"
reject limt unlimte

region.tb
d;

remdrop table lineitem

create table lineiten(
shi pdat e

| or der key
| _di scount
| _extendedprice

| _suppkey

| _quantity
| _returnflag

| _partkey

| _I'i nest at us

| _tax

| _comm tdate

| _receiptdate
| _shi pnode

| _l'i nenunber

| _shi pi nstruct
| _comrent

)

pctfree 2
pctused 98
Initrans 10

1))

NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,

NOT NULL,
NOT NULL,

NOT NULL,

storage (initial 20mfreelist groups 4 freelists 84)

paral l el 144

nol oggi ng

conpress

partition by range (

subpartitions 144

partition itenl val ues
01',' YYYY-MVMDD ))
tabl espace ts_I1

bartition iten? val ues
01',' YYYY-MV DD ))
t abl espace ts_I|2

bartition itenB val ues
01',' YYYY-MADD ))
tabl espace ts_I|3

bartition itemd val ues
01',"' YYYY-MM DD ))
t abl espace ts_I 4

bartition itenb val ues
01',' YYYY-MVDD ))
t abl espace ts_I5

partltlon itend val ues
YYYY- MDD ))
tablespace ts_|6

bartition iten¥ val ues
01',' YYYY-MMDD))
t abl espace ts_I7

bartition itenB val ues
01'," YYYY-MM DD ))

_shi pdate)
subpartition by hash (I

_partkey)

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

t han

t han

t han

t han

t han

t han

t han

t han

(to_date(' 1992-01-

(to_date(' 1992-02-

(to_date(' 1992-03-

(to_date(' 1992-04-

(to_date(' 1992-05-

(to_date(' 1992-06-

(to_date(' 1992-07-

(to_date(' 1992-08-
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t abl espace ts_I 8

barti tion item® values less than (to_date('1992-09-

01',' YYYY-MV DD ))
tabl espace ts_I9

barti tion itenlO val ues
01',' YYYY-MM DD ))
t abl espace ts_| 10

barti tion itemll val ues
01'," YYYY-MM DD ))
t abl espace ts_|11

barti tion iteml2 val ues
01',' YYYY-MM DD ))
t abl espace ts_|12

barti tion itenl3 val ues
01',' YYYY-MV DD ))
t abl espace ts_|13

barti tion iteml4 val ues
01',"' YYYY-MM DD ))
t abl espace ts_| 14

barti tion itenml5 val ues
01',' YYYY-MM DD ))
t abl espace ts_|15

barti tion itenl6 val ues
01',' YYYY-MV DD ))
t abl espace ts_| 16

barti tion iteml?7 val ues
01',"' YYYY-MM DD ))
t abl espace ts_|17

barti tion itenl8 val ues
01',' YYYY-MM DD ))
t abl espace ts_|18

barti tion itenl9 val ues
01',' YYYY-MV DD ))
t abl espace ts_|19

barti tion itenR0 val ues
01',"' YYYY-MM DD ))
t abl espace ts_| 20

barti tion itenRl val ues
01',' YYYY-MM DD ))
tabl espace ts_I| 21

bartition itenR2 val ues
01',' YYYY-MV DD ))
t abl espace ts_I1

bartition item23 val ues
01',"' YYYY-MM DD ))
t abl espace ts_|2

barti tion itenR4 val ues
01',' YYYY-MV DD ))
t abl espace ts_|3

bartition itenR5 val ues
01',' YYYY-MV DD ))
t abl espace ts_| 4

bartition iten26 val ues
01',"' YYYY-MM DD ))
t abl espace ts_I 5

bartition itenR7 val ues
01',' YYYY-MV DD ))
t abl espace ts_|I 6

bartition iten28 val ues
01',' YYYY-MV DD ))
t abl espace ts_I7

bartition i tem?9 val ues
01',"' YYYY-MM DD ))
t abl espace ts_I 8

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

than (to_date(' 1992-10-
than (to_date(' 1992-11-
than (to_date(' 1992-12-
than (to_date(' 1993-01-
than (to_date(' 1993-02-
than (to_date(' 1993-03-
than (to_date(' 1993-04-
than (to_date(' 1993-05-
than (to_date(' 1993-06-
than (to_date(' 1993-07-
than (to_date(' 1993-08-
than (to_date(' 1993-09-
than (to_date(' 1993-10-
than (to_date(' 1993-11-
than (to_date(' 1993-12-
than (to_date(' 1994-01-
than (to_date(' 1994-02-
than (to_date(' 1994-03-
t han

(to_date(' 1994- 04-

than (to_date(' 1994-05-

partition itenB0 val ues
01',' YYYY-MV DD ))
t abl espace ts_I9

barti tion itenBl val ues
01',' YYYY-MADD ))
t abl espace ts_I| 10

barti tion itenB2 val ues
01',"' YYYY-MVMDD ))
t abl espace ts_| 11

barti tion itenB3 val ues
01',' YYYY-MVDD ))
t abl espace ts_|12

barti tion itenB4 val ues
01',' YYYY-MADD ))
t abl espace ts_|13

barti tion itenB5 val ues
01',"' YYYY-MM DD ))
t abl espace ts_| 14

barti tion itenB6 val ues
01',' YYYY-MVDD))
t abl espace ts_I| 15

barti tion itenB7 val ues
01',' YYYY-MADD ))
t abl espace ts_| 16

barti tion itenB8 val ues
01',"' YYYY-MVM DD ))
t abl espace ts_| 17

barti tion itenB9 val ues
01',' YYYY-MVDD ))
t abl espace ts_|18

barti tion iteml0 val ues
01',' YYYY-MADD ))
t abl espace ts_|19

barti tion itemdl val ues
01',"'YYYY-MVMDD ))
t abl espace ts_I 20

barti tion itemd2 val ues
01',' YYYY-MVDD ))
t abl espace ts_I| 21

bartition itemd3 val ues
01',' YYYY-MADD ))
tabl espace ts_I1

bartition itemd4 val ues
01',' YYYY-MM DD ))
t abl espace ts_I2

bartition itemd5 val ues
01',' YYYY-MV DD ))
t abl espace ts_I3

bartition itemd6 val ues
01',' YYYY-MADD ))
tabl espace ts_| 4

bartition itemd7 val ues
01',"'YYYY-MMDD))
t abl espace ts_I5

partition itemd8 val ues
01',' YYYY-MV DD ))

t abl espace ts_I 6
partition item9 val ues
01','YYYY-MVDD))

tabl espace ts_I|7

bartition itenb0 val ues
01',"' YYYY-MM DD ))
t abl espace ts_I8

bartition itenbl val ues
01'," YYYY-MM DD ))

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

1994- 06-

1994-07-

1994- 08-

1994- 09-

1994-10-

1994-11-

1994-12-

1995-01-

1995- 02-

1995- 03-

1995- 04-

1995- 05-

1995- 06-

1995-07-

1995- 08-

1995- 09-

1995-10-

1995-11-

1995-12-

1996- 01-

1996- 02-

1996- 03-




t abl espace ts_|9

bartition itenb2 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_|10

bartition itenb3 val ues | ess than
01',' YYYY-MM DD ))
t abl espace ts_| 11

bartition itenb4 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_|12

bartition itenb5 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_|13

bartition itenb6 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_| 14

bartition itenb7 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_|15

bartition itenb8 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_|16

bartition itenb9 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_| 17

bartition item60 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_|18

bartition item6l val ues | ess than
01',' YYYY-MM DD ))
t abl espace ts_|19

bartition itenb2 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_| 20

bartition item63 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_|21

bartition item64 val ues | ess than
01',' YYYY-MM DD ))
tabl espace ts_|I1

bartition itenb5 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_|2

bartition iten66 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_I 3

bartition iten67 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_| 4

bartition itenb8 val ues | ess than
01',' YYYY-MM DD ))
t abl espace ts_I 5

bartition item69 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_I 6

bartition itenv0 val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_|7

bartition itenVl val ues | ess than
01',' YYYY-MV DD ))
t abl espace ts_I 8

bartition itenv2 val ues | ess than
01',"' YYYY-MM DD ))
t abl espace ts_|9

(to_date(' 1996- 04-

(to_date(' 1996- 05-

(to_date(' 1996- 06-

(to_date('1996-07-

(to_date(' 1996- 08-

(to_date(' 1996-09-

(to_date('1996-10-

(to_date(' 1996-11-

(to_date('1996-12-

(to_date('1997-01-

(to_date(' 1997-02-

(to_date('1997-03-

(to_date('1997-04-

(to_date(' 1997-05-

(to_date('1997-06-

(to_date('1997-07-

(to_date(' 1997-08-

(to_date('1997-09-

(to_date('1997-10-

(to_date('1997-11-

(to_date('1997-12-

partition iten73 values |less than (to_date('1998-01-
01',' YYYY-MVDD ))
t abl espace ts_I 10

bartition itenv4 val ues | ess than (to_date('1998-02-
01',' YYYY-MADD ))
tabl espace ts_I| 11

bartition itenr5 values |less than (to_date(' 1998-03-
01',"' YYYY-MVMDD ))
t abl espace ts_| 12

bartition iten76 values |less than (to_date(' 1998- 04-
01',' YYYY-MV DD ))
t abl espace ts_|13

bartition iten77 values less than (to_date('1998-05-
01',' YYYY-MH DD ))
tabl espace ts_I| 14

bartition iten78 val ues |less than (to_date(' 1998- 06-
01',"' YYYY-MVMDD))
t abl espace ts_I| 15

bartition iten79 values less than (to_date('1998-07-
01',' YYYY-MVDD ))
t abl espace ts_| 16

bartition itenB0 val ues less than (to_date(' 1998-08-
01',' YYYY-MV DD ))
t abl espace ts_| 17

bartition itenBl val ues |less than (to_date(' 1998-09-
01',"' YYYY-MM DD ))
t abl espace ts_| 18

bartition itenB2 values less than (to_date('1998-10-
01',' YYYY-MVDD ))
t abl espace ts_I19

bartition itenB3 values less than (to_date('1998-11-
01',' YYYY-MV DD ))
t abl espace ts_I| 20

bartition itenB4 val ues | ess than ( MAXVALUE)
t abl espace ts_|21

as select |_shipdate, | _orderkey, | _discount,

| _extendedprice, | _suppkey, | _quantity,

| _returnflag,|_partkey,|_linestatus,|_tax

| _conmitdate, | _receiptdate, | _shi pnode

| _I'i nenunber, | _shi pinstruct,l_coment froml _et
order by | _orderkey;

remdrop table orders

create table orders(
o_orderdate ,
o_orderkey NOT NULL
o_cust key NOT NULL
o_orderpriority
o_shippriority
o_clerk
o_orderstatus
o_totalprice
o_conmment

pctfree 2

pctused 98

Initrans 10

storage (initial 10mfreelist groups 4 freelists 84)

paral l el 144

nol oggi ng

conpr ess

partition by range (o_orderdate)

subpartition by hash (o_custkey)

subpartitions 144

— = = = -

(

partition ordl values less than (to_date('1992-01-
01',' YYYY-MV DD ))

tabl espace ts_ol

bartition ord2 values less than (to_date('1992-02-
01',"' YYYY-MM DD ))
t abl espace ts_o2

bartition ord3 values less than (to_date('1992-03-
01'," YYYY-MM DD ))
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t abl espace ts_o3 partition ord25 values |ess than (to_date(' 1994-01-
, 01',' YYYY-MV DD ))

partition ord4 values less than (to_date(' 1992-04- t abl espace ts_o4

01',"' YYYY-MM DD )) ,

t abl espace ts_o4 partition ord26 values |ess than (to_date(' 1994-02-
, 01','YYYY-MVDD))

partition ord5 values | ess than (to_date(' 1992-05- t abl espace ts_o5

01',"' YYYY-MM DD ))

t abl espace ts_o5 partition ord27 values |ess than (to_date(' 1994-03-
, 01',"'YYYY-MVMDD ))

partition ord6 values |less than (to_date(' 1992-06- t abl espace ts_o6

01',"' YYYY-MM DD )) ,

t abl espace ts_o6 partition ord28 values |ess than (to_date(' 1994-04-
, 01',' YYYY-MVDD ))

partition ord7 values |less than (to_date('1992-07- t abl espace ts_o7

01',"' YYYY-MM DD )) ,

t abl espace ts_o7 partition ord29 values |ess than (to_date(' 1994-05-
, 01','YYYY-MVDD))

partition ord8 values | ess than (to_date(' 1992-08- t abl espace ts_o8

01',"' YYYY-MM DD ))

t abl espace ts_o8 partition ord30 values |ess than (to_date(' 1994-06-
, 01',"' YYYY-MVM DD ))

partition ord9 values |less than (to_date(' 1992-09- t abl espace ts_o9

01',"' YYYY-MM DD )) ,

t abl espace ts_o09 partition ord31 values |less than (to_date(' 1994-07-
, 01',' YYYY-MVDD ))

partition ordl0 values less than (to_date('1992-10- t abl espace ts_o0l0

01',"' YYYY-MM DD )) ,

t abl espace ts_o010 partition ord32 values |ess than (to_date(' 1994-08-
, 01','YYYY-MVDD ))

partition ordll values less than (to_date('1992-11- t abl espace ts_oll

01'," YYYY-MM DD ))

t abl espace ts_o11l partition ord33 values |ess than (to_date(' 1994-09-
, 01',"' YYYY-MMDD ))

partition ordl2 values less than (to_date('1992-12- t abl espace ts_ol2

01',"' YYYY-MM DD )) ,

t abl espace ts_o012 partition ord34 values |less than (to_date(' 1994-10-
, 01',' YYYY-MVDD ))

partition ordl3 values less than (to_date('1993-01- t abl espace ts_o0l3

01',"' YYYY-MM DD )) ,

tabl espace ts_ol3 partition ord35 values |ess than (to_date('1994-11-
, 01','YYYY-MMDD))

partition ordl4 values |less than (to_date('1993-02- t abl espace ts_ol4

01',"' YYYY-MM DD ))

t abl espace ts_o14 partition ord36 values |ess than (to_date(' 1994-12-
, 01',"' YYYY-MVMDD))

partition ordl5 values less than (to_date('1993-03- t abl espace ts_ol5

01',"' YYYY-MM DD )) ,

t abl espace ts_o015 partition ord37 values |ess than (to_date('1995-01-
, 01',' YYYY-MVDD ))

partition ordl6 values |less than (to_date(' 1993-04- t abl espace ts_ol6

01',"' YYYY-MM DD )) ,

t abl espace ts_o016 partition ord38 values |ess than (to_date(' 1995-02-
, 01','YYYY-MVDD))

partition ordl7 values |ess than (to_date('1993-05- t abl espace ts_ol7

01',"' YYYY-MM DD ))

t abl espace ts_ol7 partition ord39 values |ess than (to_date(' 1995-03-
, 01',"' YYYY-MM DD ))

partition ordl8 values |less than (to_date(' 1993-06- t abl espace ts_ol8

01',"' YYYY-MM DD )) ,

t abl espace ts_o018 partition ord40 val ues | ess than (to_date(' 1995-04-
, 01',' YYYY-MVDD ))

partition ordl9 values less than (to_date('1993-07- t abl espace ts_o0l19

01',"' YYYY-MM DD )) ,

t abl espace ts_o019 partition ord4l values |less than (to_date(' 1995-05-
, 01','YYYY-MVDD))

partition ord20 values |ess than (to_date('1993-08- t abl espace ts_o020

01',"' YYYY-MM DD ))

t abl espace ts_020 partition ord42 values |ess than (to_date(' 1995-06-
, 01',"' YYYY-MVM DD ))

partition ord21 values less than (to_date('1993-09- t abl espace ts_o021

01',"' YYYY-MM DD )) ,

t abl espace ts_o021 partition ord43 values |less than (to_date(' 1995-07-
, 01',' YYYY-MV DD ))

partition ord22 values less than (to_date('1993-10- t abl espace ts_ol

01',"' YYYY-MM DD )) ,

t abl espace ts_ol partition ord44 values |ess than (to_date(' 1995-08-
, 01','YYYY-MVDD))

partition ord23 values less than (to_date('1993-11- t abl espace ts_o2

01',"' YYYY-MM DD ))

t abl espace ts_o2 partition ord45 values |ess than (to_date(' 1995-09-
, 01','YYYY-MM DD ))

partition ord24 values less than (to_date('1993-12- t abl espace ts_o3

01',"' YYYY-MM DD )) ,

t abl espace ts_o3 partition ord46 values |ess than (to_date(' 1995-10-
, 01',' YYYY-MV DD ))
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t abl espace ts_o4

bartition ord47 val ues
01',"' YYYY-MV DD ))
t abl espace ts_o5

bartition or d48 val ues
01',' YYYY-MV DD ))
t abl espace ts_o6

bartition ord49 val ues
01',"' YYYY-MM DD ))
t abl espace ts_o7

bartition ord50 val ues
01',"' YYYY-MV DD ))
t abl espace ts_o8

bartition ord51 val ues
01',' YYYY-MV DD ))
t abl espace ts_o09

bartition ord52 val ues
01',"' YYYY-MM DD ))
t abl espace ts_o010

bartition ord53 val ues
01',' YYYY-MV DD ))
t abl espace ts_o11l

bartition ord54 val ues
01',' YYYY-MM DD ))
t abl espace ts_o012

bartition ord55 val ues
01',"' YYYY-MM DD ))
t abl espace ts_o013

bartition ord56 val ues
01',' YYYY-MV DD ))
t abl espace ts_o014

bartition ord57 val ues
01',' YYYY-MM DD ))
t abl espace ts_o015

bartition ord58 val ues
01',"' YYYY-MM DD ))
t abl espace ts_o016

bartition ord59 val ues
01',"' YYYY-MV DD ))
tabl espace ts_ol7

bartition ord60 val ues
01',' YYYY-MV DD ))
t abl espace ts_o018

bartition ord6l val ues
01',"' YYYY-MM DD ))
t abl espace ts_o019

bartition ord62 val ues
01',"' YYYY-MV DD ))
t abl espace ts_020

bartition ord63 val ues
01',' YYYY-MM DD ))
t abl espace ts_o021

bartition ordé4 val ues
01',"' YYYY-MM DD ))
t abl espace ts_ol

bartition ordé5 val ues
01',' YYYY-MV DD ))
t abl espace ts_o2

bartition ord66 val ues
01',' YYYY-MV DD ))
t abl espace ts_o3

bartition ord67 val ues
01',"' YYYY-MM DD ))
t abl espace ts_o4

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

| ess

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

t han

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

(to_date('

(to_date("

(to_date('

1995-11-

1995-12-

1996- 01-

1996- 02-

1996- 03-

1996- 04-

1996- 05-

1996- 06-

1996- 07-

1996- 08-

1996- 09-

1996- 10-

1996- 11-

1996- 12-

1997-01-

1997-02-

1997-03-

1997- 04-

1997- 05-

1997- 06-

1997-07-

partition ord68 val ues
01',' YYYY-MV DD ))
t abl espace ts_o5

bartition ord6é9 val ues
01',' YYYY-MADD ))
t abl espace ts_o6

bartition ord70 val ues
01',"' YYYY-MV DD ))
t abl espace ts_o7

bartition ord71 val ues
01',' YYYY-MV DD ))
t abl espace ts_o8

bartition ord72 val ues
01',' YYYY-MADD ))
t abl espace ts_o9

bartition ord73 val ues
01',"' YYYY-MVMDD ))
t abl espace ts_ol0

bartition ord74 val ues
01',' YYYY-MVDD ))
t abl espace ts_oll

bartition ord75 val ues
01',' YYYY-MADD ))
t abl espace ts_o012

bartition ord76 val ues
01',"' YYYY-MM DD ))
t abl espace ts_ol3

bartition ord77 val ues
01',' YYYY-MVDD ))
t abl espace ts_ol4

bartition ord78 val ues
01',' YYYY-MADD ))
t abl espace ts_o1l5

bartition ord79 val ues
01',"' YYYY-MVMDD ))
t abl espace ts_ol6

bartition ord80 val ues
01',' YYYY-MVDD ))
t abl espace ts_ol7

bartition ord81 val ues
01',' YYYY-MADD ))
t abl espace ts_o018

bartition ord82 val ues
01',"' YYYY-MVMDD ))
t abl espace ts_o0l19

bartition or d83 val ues
01',' YYYY-MVDD ))
t abl espace ts_o020

bartition or d84 val ues
t abl espace ts_o021

as select o_orderdate
o_orderpriority
o_orderstatus
order by o_orderkey;

| ess than

| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
| ess than
t han

| ess

| ess than

o_order key

o_shippriority
o_totalprice,

remdrop table partsupp

create table partsupp(
ps_partkey
ps_suppkey
ps_suppl ycost
ps_avail qty
ps_comrent

pctfree O
pctused 99
paral l el 144
nol oggi ng
conpr ess

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

(to_date('

( MAXVAL UE)

1997-08-

1997-09-

1997-10-

1997-11-

1997-12-

1998-01-

1998- 02-

1998-03-

1998- 04-

1998- 05-

1998- 06-

1998-07-

1998- 08-

1998- 09-

1998- 10-

1998-11-

, 0_custkey,

o_clerk,

NOT NULL,
NOT NULL,

partition by hash (ps_partkey)

o_comment from o_et
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partitions 144 r_name

tabl espace ts_ps r _comment
storage (initial 20m t abl espace ts_defaul t
as select ps_partkey, ps_suppkey, ps_supplycost, as select * fromr_et;

ps_availqty, ps_comment from ps_et;
drop table | _et;

remdrop table part; drop table o_et;
create table part( drop table ps_et;
p_partkey NOT NULL, drop table p_et;
p_type , drop table c_et;
p_sl ze , drop table s_et;
p_brand , drop table n_et;
p_nane , drop table r_et;
p_cont ai ner ,
p_nfgr , 1
p_retailprice ,
p_comment ) echo END Data Loading at “date’
pctfree 0
chPsed 99
tabl espace ts_p .
storage (freelists 99) ixcre.sh
paral lel 144
nol oggi ng #!/ bi n/ ksh
conpr ess B
partition by hash (p_partkey) HHHHE R
partitions 144 ) # Index Creation Phase
as select p_partkey, p_type, p_size, p_brand, p_nane, HHH R R R
p_container, p_nfgr, p_retailprice, p_coment from HEH BB HHHA RSB R
p_et; echo START Index Creation at “date’
remdrop tabl e custoner; sqgl plus / as sysdba<<ECF
create tabl e custoner( connect tpch/tpch;

c_cust key NOT NULL,
c_nkt segnent

c_nati onkey

c_nane

set echo on
set timng on

c_address , remdrop index i_|_orderkey;

c_phone , create index i_|_orderkey

c_acct bal , on lineitem (I _orderkey)

c_comment ) gl obal partition by hash (I _orderkey)
pctfree O partitions 144
pctused 99 pctfree 5
tabl espace ts_c Initrans 10
storage (freelists 99) t abl espace ts_i_| orderkey
paral lel 144 storage (freelist groups 4 freelists 84)
nol oggi ng paral l el 144
conpress conpute statistics
partition by hash (c_custkey) nol oggi ng ;
partitions 144
as select c_custkey, c_nktsegnment, c_nationkey, remdrop index i_o_orderkey;
c_nane, c_address, c_phone, c_acctbal, c_conmrent from create uni que index i_o_orderkey
c_et; on orders (o_orderkey)

) gl obal partition by hash (o_orderkey)

remdrop table supplier; partitions 144
create table supplier( pctfree 5

s_suppkey NOT NULL, Initrans 10

S_nat | onkey

t abl espace ts_i _oorderkey
s_conment

storage (freelist groups 4 freelists 84 )

s_nane , paral l el 144
g_gﬁgggss , colrrput e statistics
_ : nol oggi ng ;

s_acct bal ) 991ng
pctfree O remdrop index i_c_custkey;
pctused 99 create uni que index i_c_custkey
tabl espace ts_s on custoner (c_custkey)
storage (freelists 99) ctfree O
paral l'el 144 Initrans 10
nol oggi ng tabl espace ts_i_ccustkey
conpress storage (freelists 84)
partition by hash (s_suppkey) paral l'el 144
partitions 144 i conpute statistics
as sel ect s_suppkey, s_nationkey, s_comment, s_nane, nol oggi ng ;
s_address, s_phone, s_acctbal froms_et;

. remdrop index ps_pkey_skey;
remdrop table nation; create uni que index ps_pkey_skey
create table nation( on partsupp (ps_partkey, ps_suppkey)

n_nat i onkey NOT NULL, gl obal partition by hash (ps_partkey)
n_nane ) partitions 144
n_r egi onkey , pctfree 0
n_conment ) Initrans 10
t abl espace ts_defaul t t abl espace ts_ps
as select * fromn_et; paral l el 144 —

. conpute statistics
rem drop tabl e region; nol oggi ng ;
create tabl e region(

r_regi onkey , alter index i_o_orderkey allocate extent (size 100m
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i nstance 1);

alter index i_|l_orderkey allocate extent (size 40m
i nstance 1);

ECF

echo END I ndex Creation at “date’

anlyz.sh

#!/ bi n/ ksh

BRI R R R R R R R T

HUHBHHHBHHH B H R
# Anal yze Phase
HHBHAH AR HBH AR HBHAH

echo START Anal yze at "date’

sqgl plus / as sysdba<<EOF

connect tpch/tpch;

set echo on

set timing on

execut e dbns_st ats. gat her _schema_stats(' TPCH
esti mat e_percent => 1, degree => 144

, granularity => GLCBAL' met hod_opt => 'for all
colums size 1' );

connect / as sysdba

execute dbns_stats. gather_system stats;

execut e

dk()}r:Ts_scheduI er. di sabl e(' AUTO TASKS JOB_CLASS');
E

echo END Anal yze at “date’

ACID Test Source Code

atranspl.c

#i ncl ude <stdio. h>
#include <stdlib. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/stat. h>
#i ncl ude <fcntl. h>

#i ncl ude "atranspl.h
/* Declare error handling functions */

doubl e gettine();
void sql _error();
voi d usage();
void ACI Dinit

voi d ACl Dexi t

int atoi();

voi d srand48();
long | rand48();

/* declarations for ORDERS */
int o_key = 0;

double o_tprice = 0.0;

doubl e o_newtprice = 0.0;

/* declarations for LINEI TEM */

int | _key =
int | _pkey = 0;
int | _skey = 0;

int | _quan = 0;

int | _newguan = 0,
double | _eprice = 0.0;
doubl e | nev\eprl ce = 0.0;
doubl e | dISC 0.0;

doubl e | _tax 0. 0;

sh2 | _npricei;

/* other declarations */

int delta = 0;
doubl e rprice;
doubl e cost;

i?t proc_no = 1; /* process nunber, gl oba
int numstreans = 1; /* nunber of transaction
streans */
int trig = 0; /* Trigger Time
*/
int slp = 0; /* Sleep Tine
*/
int logfile; /* fdes for logfile for
durability (opt onal) */
i?t outfile = /* output file (optional)
#i fdef LINUX
FILE *infile; /* input file (optional)
*/
#el se

FILE *infile = stdin; /* input file (optional)
*/

/* in the fornmat of

<o0_key> <del t a> */
#endi f

c?ar | nane[ UNAME_LEN] ; /* usernanme/ passwd conbo
*

c?ar *passwd; /* pointer to password
char buf [WRI TE_BUF_LEN]; /* buffer to wite
*/

unsi gned flag = (unsigned) O;
all sorts of options */

/* flag to store

#define INFILE 0x01u
#def i ne QUTFI LE 0x02u
#defi ne LOGFI LE 0x04u
#define COM T 0x08u
#define DELTA  0x10u

double tr_end = 0.0; /* transaction end tine
*/

double tr_start = 0.0; /* transaction start tinme
*/

int numiter = 0; /* nunber of iterations
*/

tinme_t curr_tine; /* Current Time

*/
/* OCl handl es */

OCl Env *tpcenv = NULL;
OCl Server *tpcsrv = NULL;
OCl Error *errhp = NULL;
OCl SveCt x *tpcsve = NULL;
OCl Sessi on *tpcusr = NULL;

OCl Stnt *curi = NULL;
OCl Stmt *curr = NULL;
OCl Stnt *curel = NULL;
oCl St *cure2 = NULL;

/* OCl bind handl es */
#i f def NOLKEY

OCl Bi nd *I _keyi _| p = NULL;
OCl Bi nd *o_keyi _bp = NULL;
#endi f /* NOLKEY */

OCl Bind *| _key_bp NULL;

00 Bi nd *o_key bp = NULL:

OCl Bi nd *del ta _bp NULL;
QCl Bind *| _pkey bp = NULL;
OCI Bind *I _skey_bp = NULL;
OCl Bi nd *| _quan_bp = NULL;

OCl Bi nd *| _newquan_bp = NULL;
OClI Bind *| _tax_bp = NULL;

OCI Bind *I _disc_bp = NULL;

OClI Bind *| _eprice_bp = NULL;
OCI Bind *I _neweprice_bp = NULL;
OCI Bind *o_tprice_bp = NULL;
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OCI Bind *o_newt price_ bp = NULL;
OCI Bind *rprice_| bp— ULL;
OCl Bi nd *cost_bp = NULL;

OCl Bind *| _newepricel_bp = NULL;

QCl Bi nd *I:newquanl_bp = NULL;
OCl Bi nd *o_keyl bp = NULL;
OCI Bind *| _keyl bp = NULL;

OCl Bi nd *o_new price2_bp = NULL;
OCl Bi nd *o_key2_bp = NULL;

sword status = OCl _SUCCESS; /* OCI return val ue */
char sql stmt[1024];
/* usage: prints the usage of the program */

\{/oi d usage()

fprintf (stderr,"\nUsage: atrans.o[st]t <proc_no>
<num streans> <commt> <del ta>\n[i <pat hnane for
i nput>] [o<pathnane for output>] [d<pathnanme for
durability file>] [u<uid/passwd>] \n\n");

fprintf(stderr,"
within this AC D n"
fprintf(stderr," num streans
of ACID transact|on streams\n");
fprintf(stderr,’ conmi t
transacti on, abort ot herwi se\n\n");
fprlntf(stderr del ta 1 to generate new
random del t a, otherwl se obtain delta frominput\n\in");
fprlntf(stderr OPTI ONAL PARAMETERS: \n");

proc_no :the process nunber
:the total nunber

1 to commit

fprintf(stderr," i <pat hnane for input> cfull
path nane for input file - default is stdin\n");
fprintf(stderr," o<pat hnane for output> cfull

path nane for output file - default is stdout\n");
fprintf(stderr,” d<pat hname for durability> :full
path nane for durability success file - nust specify
for durability test\n");
fpri ntffst derr, " u<ui d/ passwd>
: User name/ Password string - default is tcpd/tpcd\in");
fprintf(stderr,"” t<trigger>
:Trigger Tine - sleep <trigger> seconds before
start\n\n");
fprintf(stderr,"” s<sl eep>
:Sleep Tine - sleep <sleep> seconds before conmt or
rol I back\n\n");
exit(-1);

void ACIDexit() {

OCl Logof f (t pcsvc, errhp);

OCl hf ree(t pcenv, OCl _HTYPE_STM) ;
OCl hf ree(t pcsve, OCl _HTYPE_SVCCTX) ;
OCl hf ree(t pcsrv, OCl _HTYPE_SERVER) ;
OCl hf ree(t pcusr, OCl _HTYPE_SESSI ON) ;

/* type: 0 if environment handle is passed, 1 if error
handl e is passwd */

voi d sql _error(errhp, status,type)
OCl Error *errhp;
sword st at us;
sword type;

char nsg[2048];
ub4 errcode;
ub4 msgl en;

int i,;

swi tch(status) {
case OCl _SUCCESS W TH_ | NFG
fprintf(stderr, "Error: Statement returned with
info.\n");
if (type)
(void) COClErrorGet(errhp, 1, NULL, (sb4*) &errcode,

(text*) nsg,
2048, OCI _HTYPE_ERROR);
el se

(void) OClErrorGet(errhp, 1, NULL, (sh4*) &errcode,

(text*) nsg,
2048, OCI _HTYPE_ENV);
fprintf(stderr,"%\n", nsg);
br eak;
case OCl _ERROR
fprintf(stderr, "Error: OCl call error.\n");
it (type)
(void) OClErrorGet(errhp,1, NULL, (sh4 *)

&errcode, (text*) nsg,
2048, OCl _HTYPE_ERRCR) ;
el se
(void) OClErrorGet(errhp,1, NULL, (sb4 *)

&errcode, (text*) nsg,

2048, OCl _HTYPE_ENV) ;

fprintf(stderr,"%\n", nsg);

br eak;

case OC _| NVALI D HANDLE
fprintf(stderr, "Error:

it (type)
(vord) OCl ErrorGet(errhp,1, NULL, (sh4 *)

&errcode, (text*) nsg,
2048, OCl _HTYPE_ERROR) ;
el se
(void) OClErrorGet(errhp,1, NULL, (sbh4 *)
&errcode, (text*) nsg,
2048, OCl _HTYPE_ENV);

fprintf(stderr,"%\n", nsg);
br eak;

Invalid Handl e.\n");

/* Rollback just in case */
(voi d) OCl TransRol | back(tpcsvc, errhp, OCl _DEFAULT) ;

fprintf(stderr, "Exiting Oracle...\n");
fflush(stderr);

ACI Dexit():

exit(1);
}

#i fdef LI NUX
int main(argc, argv)
#el se
voi d mai n(argc, argv)
#endi f

int argc;

char *argv[];

int i;
char i ne[ 64];
ub4 errcode;
char msg[2048];
int need_commt = O;
/* Initialize sonme variables */
#i fdef LINUX
infile=fopen("/dev/stdin","r");
#endi f
strcpy((char *) Iname, "tpcd/tpcd");
if ((argc > 10) || (argc < 5)) {
usage?)
/* argv[1l] -- Process Nunber */
proc_no = atoi(argv[1]);
/* argv[2] -- Nunber of Streans */
num streanms = atoi (argv[2]);
/* argv[3] -- Commit? */

if (atoi(argv[3]) == 1)
Bl S(flag, COW T);

/* argv[4] -- Delta? */
if (atoi(argv[4]) == 1)
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Bl S(flag, DELTA);

/* Process optional paraneters */
argc -= 4,
argv += 4,

whil e(--argc) {
++ar gv;
smntch(argv[O][m) {
case
strncpy((char *) | nane, ++(argv[0])
if (strchr((char *) I name /") ==
fprintf(stderr, "Login nane nust

UNAME_LEN) ;
NULL) {

be in the

format of userid/ passwd\n");

usage() ;
exit(-1);
br eak;
case 'i':
if ((infile fopen(++(argv[0Q]), "r")) == NULL)
{fprintf(stderr,"Cannot open input file %\n",
argv[0]);
fprlntf(stderr "%\ n",strerror(errno));
) exit(-1);
Bl S(flag, |INFILE);
br eak;
case '0':
if ((outfile = open(++(argv[0]) (O_RDWR |
O SYNC | O CREAT), S_|RWU)
fprlntf(stderr ' Cannot open output file %\n",
argv[0]);
fprlntf(stderr "%\ n",strerror(errno));
) exit(-1);
BIS(fIag| OUTFI LE) ;
brea
case 'd:
if ((logfile = open(++(argv[0]) (O_RDWR |
O SYNC | O CREAT), S IRWKU)) == -
fprlntf(stderr ' Cannot open durability success
file 0/s\n ?V[O])
prlnt (stderr "%\ n",strerror(errno));
) exit(-1)
BI S(flag, LOGFI LE) ;
break;
case 'b':
numiter = atoi (++(argv[0]));
break;
case 't':
trig = atoi (++(argv[0]));
br eak;
case 's':
slp = atoi (++(argv[0]));
br eak;
defaul t :
fprintf(stderr, "Unknown argument %\n",
argv[0]);
usage();
break;
}
}
FPRTF(outfile,"----mcmmmmmm oo

-------- \n");

/* Initialize the cursors etc. */
(void) ACIDinit();

/* sleep for some time (triggering)

sl eep(trig);

/* start doing the ACID transactions */
tr_start = gettinme();

/* The nunmber of iteration we will run depends on

t he nunber of */

*/

/* input |lines

while (fgets(line, 64, infile) !'= NULL) {

#i f def NOLKEY

sscanf (li ne,
/* Cbtain |

"% %\ n", &o_key, &delta);

_key from| _key query */
OCl sexec(tpcsve, curi

/* 1

,errhp, 1);

key is the highest I_linenunber avail able.

W need to pick */

*/

/* at random a nunber between 1..|_key.

key = (int) ((lrand48() %I _key) + 1);

#el se”

sscanf(line, "% % %\n", &o_key, & _key,

&del ta);

#endi f /*

*/

%. ..\

TRANSACTI ON at %\ n",

NOLKEY */
/* Generate delta if necessary */

if (BIT(flag, DELTA))
delta = (int) (floor((drand48() * 100)) + 1);

/* Now, we are ready to run the ACI D transaction.

curr_tine = time(NULL);

FPRTF2(outfile, "Starting ACID transaction % at
n", (++num|ter)
ctlne(&curr _tine));

%\ n",
%\ n",
%\ n",

FPRTF1(outfile, "o_key:
FPRTF1(outfile, "I _key:
FPRTF1(outfile, "delta:

OCl sexec(tpcsve, curr,errhp, 1);
curr_tinme = tinme(NULL);
if (!'BIT(flag, LOGFILE))

FPRTF1(outfile, "BEFORE COW T/ ROLLBACK
ctime(&eurr_time));

| _quan

FPRTF1(outfile, "I_extendedprice: % 2f\ n",
_eprice);
FPRTF1(outfile, "I_quantity: %\ n", (int)
)]
FPRTFl(out file, "o_totalprice: % 2f\ n\ n",

o_tprice);

FPRTF1(outfile, "Sleep %l seconds before

COW T/ ROLLBACK. . .\n\n", slp);
sl eep(sl p);
/* Shall we commit? */

AULT))

iteration %d COW TED at

if (BIT(flag, COMT)) {
need_commt = 1;
whil e (need_ comnt) {
i f((status=0Cl TransCommit (tpcsvc, errhp, OCl _DEF
I'= OCl _SUCCESS)
CClrol (tpcsve, errhp);
OCl sexec(tpcsve, curr,errhp, 1);
} else {
need_commt = 0;
curr_time = tlne(NULL)
FPRI’FZ(outfl le, "ACID Transacti on
”%s\ n",
numiter, ctime(&curr_tinme));

}

el se {

OClrol (tpcsve, errhp);

curr_time = time(NULL);

FPRTF2(outfile, "ACI D Transaction iteration %l

ROLLBACK at %s\n",

numiter, ctime(&urr_tinme));

}

/* Report all results to outfile and if necessary,

to success file. */

/* Report initial and new values for o_total price,

_extendedprice, */
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/* | _quantity.
*/

/*

curr_time =t

FPRTFI(outfile
ct|me5&curr time)
*

i me(NULL) ;
5 "Transacti on Conpl eted at %s\n",

/* Get the values in LINEI TEM and ORDERS after the
transaction */

if (BIT(flag, LOGFILE)) {

;:PRTFl(I ogfile, "p_key: %\ n", (int)
_pkey

FPRTF1(l ogfile, "s_key: %\ n", (int)
| _skey);

FPRTF1(l ogfile, "o_key: %\ n", (int)
o_key);

FPRTF1(l ogfile, "I _key: %\ n", (int)
I _key);

FPRTF1(l ogfile, "delta: %\ n", (int)
delta);

FPRTFl(I ogfi I e,
ctinme(&eurr_tine)
FPRTF(1 ogfi | e

"Transaction Conpleted at %\n",

n");
} else {
OCl sexec(tpcsve, curel, errhp, 1);
OCl sexec(tpcsve, cure2,errhp,1);
FPRTF(outfile, "AFTER TRANSACTION:\n");
FPRTF1(outfile, "I_extendedprice: %2l f\n",
| _neweprice);
FPRTF1(outfile, "I_quantity: %\ n", (int)
_newquan) ;
FPRTFl(outfl le, "o_total price: % 21 f\n\n",
o_newt price);
FPRTFl(outfiI e, "l_tax: % 21 f\n",
| _tax);
FPRTF1(outfile, "I _discount: % 21 f\n",
| _disc);
FPRTF1(outfile, "rprice: % 2l f\n",
rprice);
FPRTF1(outfile, "cost: % 2l f\n",
cost);
FPRTF(outfile,
\n")
}
}
tr_end = gettine();
if (!BIT(flag, LOGFILE)) {
FPRTF1(outfile, "Start Time: %2f\n", tr_start);
FPRTF1(outfile, "End Tinme: % 2f\n", tr end)

FPRTF1(outfile, "El apsed Time: % 2f\n", (tr_end -
tr_start));

FPRTFl(outfl I e, "Transaction Count: %\ n",
numiter);

FPRTFl(outfiIe, "Transaction Rate: % 2f\n",
numiter/(tr_end - tr_start));

} else {
FPRTF1(l ogfile, "Start Time: %2f\n", tr_start);
FPRTF1(l ogfile, "End Time: % 2f\n", tr_end);
FPRTF1(l ogfile, "El apsed Time: %2f\n", (tr_end -
tr_start));
FPRTFl(I ogfile, "Transaction Count: %d\n",
numiter);

/* Disconnect from ORACLE. */

if (BIT(flag, INFILE))
fclose(infile);

if (BIT(flag, CUTFILE))
close(outfile

if (BIT(flag, LOGFILE))
cl ose(logfile);

ACI Dexit();
exit(0);

}/oid ACDnit()

/* run random seed */
srand48(get pid());

/* Connect to ORACLE. Programwill call sqgl_error()
if an error occurs in connecting to the default
dat abase. */

(void) OClInitialize(OCQ _DEFAULT, (dvoid *)0,0,0,0);
i f((status=0C Envlnit ((CCl Env
**) &t pcenv, OCI _DEFAULT, O, (dvoid **)0)) !=
OCl _SUCCESS)
sql _error(tpcenv, status, 0);

OCl hal | oc(t pcenv, &errhp, OCl _HTYPE_ERRCR) ;
Cl hal | oc(t pcenv, &uri, OCl _HTYPE_STM) ;

Cl hal | oc(t pcenv, &urr, OCl _HTYPE_STM) ;

QOCl hal | oc(t pcenv, &cur el OCl _HTYPE STI\/IT)

QOCl hal | oc(t pcenv, &ur e2, OCl _HTYPE_STM) ;

COCl hal | oc(t pcenv, & pcsve, OC _HTYPE SVCCTX)
CCl hal | oc(t pcenv, & pcsrv, OCl _HTYPE_SERVER) ;
COCl hal | oc(t pcenv, & pcusr, OCl _HTYPE_SESSI O\I)

| /* Disables auto commt */
if (ocof (& pclda)) {
sql _error (& pclda, &t pclda);
ol ogof ( &t pcl da) ;
exit(-1);

*/
/* get usernane and password */

passwd = strchr(l name, '/');
*passwd = '\0';
passwd++;

if ((status = OCl Server Attach(tpcsrv, errhp, (text
*)0, 0, OCl _DEFAULT)) != OCl _SUCCESS)
sql _error(errhp, status, 1);

OCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcsrv, 0, OCl _ATTR_SE
RVER, err hp);
QOCl aset (t pcusr, OCl _HTYPE_SESSI ON, | nane, strl en(| nane)
, OCl _ATTR_USERNANE,
errhp);
QOCl aset (t pcusr, OCl _HTYPE_SESSI ON, passwd, strl en( passw
d), OCl _ATTR_PASSWORD,
errhp);

if ((status = OCl Sessi onBegi n(tpcsvc, errhp, tpcusr,
OCl _CRED_RDBMS,
OCl _DEFAULT)) !=

OCl _SUCCESS)
sql _error(errhp, status, 1);

QOCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcusr, 0, OCl _ATTR_SE
SSION, errhp);

/* Enabl e session parallel dm */

sprintf((char *) sqlstnt, PDWMLTXT);
OCl St mt Prepare(curi,errhp, (text
*)sql stnt, strlen((char *)sql stmt),
OCl _NTV_S YNTAX, OCI _DEFAULT);
OCl sexec(t pcsve, curi, errhp, 1);

/* Enabl e session parallel ddl */

/*sprintf((char *) sqglstnt, PDDLTXT);
OCl St mt Prepare(curi, errhp, (text
*)sql stnt,strlen((char *)sqlstnt),
OCl _NTV_SYNTAX, Q] _DEFAULT) ;
COCl sexec(t pcsve, curi, errhp, 1);

/* Make session serializable */

sprintf ((char *) sqlstnt, |SOIXT);
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OCl St nt Prepare(curi,errhp, (text
*)sql stnt, strl en((char *)sql stnt),
NTV_SYNTAX, OCI _DEFAULT) ;
ol sexec(tpcsvc curi,errhp,1);

/* Set optimzer_index_cost_adj = 25 */

sprintf ((char *) sqlstnt, O CATXT);
OCl St nt Prepare(curi,errhp, (text
*)sql stnt,strlen((char *)sqlstnt),
OCl _NTV_SYNTAX, ol _DEFAULT) ;
QCl sexec(tpcsve, curi, errhp, 1);

curr_tinme = time(NULL);
printf("\nConnected to ORACLE as user: % at
%s\n\n", Iname, ctime(&curr_time));

#i f def NOLKEY

/* Open and Parse cursor for query to choose
determne | _key. */

/* Binds | _key to :1_key.

epare(curi,errhp,sqglstnt,strlen((char

(char *) sqglstnt, SQLTXT1);
v
, OCI _NTV_SYNTAX, OCl _DEFAULT);

OCl bbname(curi, &J key| _bp,errhp, "

S Z(I _key), SQLT_I
bbnane( curi, &0 key| _bp,errhp,"
Sl Z(o_key), SQLT_ I NT);

#endi f /* NOLKEY */

| _key", ADR(| _key),
:0_key", ADR(o_key),

/* Open and Parse cursor for the ACI D transaction.

sprintf((char *) sqlstnt, SQLTXT2);
QOCl St nt Prepare(curr, errhp, (text
*)sql stnt

,strlen((char *)sqlstnt),
OCl _NTV_SYNTAX, Q:I _DEFAULT) ;

/* bind variables */

OCl bbname(curr,
Z(1 _key), SQLT_I NT

key bp, errhp, ": 1 _key", ADR(I _key), Sl
oCl bbnams(curr 0 _key_bp,errhp, "

1 0_key", ADR(0o_key), Sl
Z(o_ key) SQT_INT);
oCl bnama(curr delta _bp,errhp,":delta", ADR(del ta), Sl
Z(delta), SQLT_I )
oCl bbnane(curr pkey bp, errhp, ": 1 _pkey", ADR(| _pkey)
, Sl Z(1 _pkey), SQ_T I NT

oCl bbnane(curr I skey bp, errhp, ": 1 _skey", ADR(| _skey)
, Sl Z(1 _skey), SQ_T I'NT) ;

oCl bbnane(curr quan bp, errhp, ": 1 _quan", ADR(| _quan)
, Sl Z(1 _quan), SQ_T_I

QOCl bbnane(curr, newquan_bp, errhp, ":1 _newgquan", ADR(I
_newguan),

Sl Z(1 _newguan), SQLT_ INT)
OCl bbname(curr, T_tax_bp, errhp " tax",ADR(I_tax),SI
Z(l _tax), SQ_T_FLT)
OCl bbnane(curr, | d| sc _bp,errhp,": 1 _disc", ADR(I _di sc)
,SIZ(Il _disc), SQ_T
ol bbnane(curr epr| ce_bp,errhp,": | _eprice", ADR(I _e
price), Sl z(I_eprice),
SQLT_FLT);
OCl bbname(curr, | _neweprice_bp, errhp,”
DR(| _neweprice),
SI Z(| _neweprice), SQLT_FLT);

| _neweprice", A

OCl bbnanme(curr, o_tprice_bp,errhp,"
price), Sl Z(o_ tprl ce)
FLT) ;
ol bbnama(curr 0_ newt price_bp,errhp,":0_newtprice", A
DR(o_new price),
SQLT_FLT);

Sl Z( o_newt price),
OCl bbnane(curr, rprice_bp,errhp,":rprice", ADR(rprice)
ADR(cost), Sl Z(c

:o_tprice", ADR(o_t

, Sl Z(rprice), SQ_T FLT);

OCIbbnane(curr cost bp, errhp, ":cost”,
ost), SQLT_FLT);

/* Open & Parse cursor for end val ues query */

sprintf((char *) sqlstnt, SQLTXT3);

OCl St nt Prepare(curel, errhp, (text
*)sql stnt, strlen((char *)sql stnt),
_NTV_S YNTAX, OCI _DEFAULT) ;

sprintf((char *) sqlstm, SQLTXT4);
QOCl St nt Prepare(cure2, errhp, (text
*)sqglstnt,s

trlen((char *)sqlstnt),
OCl _NTV_SYNTAX, OCl _DEFAULT) ;

/* bind variables */

OCl bbnane(curel, | _newepricel_bp,errhp,"
, ADR(| _newepri ce),
Sl Z(1 _neweprice), SQLT_FLT);
OCl bbnane(curel, | _newquanl_bp, errhp, ": |
(1 _newgquan),
Sl Z( | _newguan), SQLT_I NT) ;
OCl bbnane(curel, o keyl bp, errhp, ": o_key", ADR(0o_key),
Sl Z(o_key), SQLT_I NT
ol bbnane( curel, | keyl_bp, errhp, ": | _key", ADR(| _key),
Sl Z(1 _key), SQLT_I NT);

| _neweprice"

_newguan", ADR

COCl bbname( cure2, o_newt price2_bp, errhp, "
, ADR(0_new price),
Sl Z(o_newt price), SQLT_FLT);
OCl bbnane( cure2, o_key2_bp, errhp,": 0 key" ADR( 0_key),
Sl Z(o_key), SQLT_ INT)

}

so_new price"

atransplLh

#i f ndef ATRANSPL_H
#def i ne ATRANSPL_H

#i ncl ude <stdio. h>
#incl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <sys/param h>
#i ncl ude <sys/types. h>
#i ncl ude <ti ne. h>

#i ncl ude <errno. h>

#i ncl ude <mat h. h>

#i ncl ude <or at ypes. h>
#i f ndef OCI DFN

#i ncl ude <oci df n. h>
#endi f /* OCIDFN */

#i f ndef OCI _ORACLE
#i ncl ude <oci . h>
#endi f /* OCI _ORACLE */

/*

#ifdef _ STDC _

#i ncl ude <oci apr. h>

#el se

#i ncl ude <oci kpr. h>
#endif */ [* __STDC _ */

extern int errno;

#i f ndef NULL
#define NULL O
#endi f

#i f ndef NULLP
# define NULLP (void *)NULL
#endif /* NULLP */

#i f ndef DI SCARD
# define DI SCARD (void)
#endi f

#i f ndef sword
# define sword int
#endi f

#i f ndef ubl
#def i ne ubl unsigned char
#endi f

#def i ne UNAME_LEN 64

TPC Benchmark H Full Disclosure Report

Page 49



#define WRI TE_BUF_LEN 1024

#defi ne NA -1 /* ANSI SQ. NULL */
#defi ne VER7 2

#defi ne NOT_SERI ALI ZABLE 8177 /* ORA-08177:
transacti on not serializable */

#defi ne WRI TE_BUF_LEN 1024

#defi ne ADR(object) ((ubl *)&(object))
#define Sl Z(object) ((sword)sizeof (ob
#define BIS(flg, mask) (unsigned) (flg
mask)

#define BIT(fl g, mask) (unsigned) ((unsigned) flg &
(unsi gned) mask)

#defi ne FPRTF(fd,s) \
{sprintf(buf,s); wite(fd, buf, strlen(s));}
#defi ne FPRTF1(fd,s,p) \

{sprintf(buf,s,p); wite(fd, buf, strlen(buf));}
#define FPRTF2(fd,s, p1, p2) \

{sprintf(buf,s, pl,p2); wite(fd, buf, strlen(buf));}

#defi ne OCl hal | oc(envh, hndl, htyp) \
i f((status=CCl Handl eAl | oc((dv0| d *)envh (dvoid
**) hndl , htyp, O, (dvoid **)0))!=0C SUCCESS) \
sql error(envh status,0); \
el se \
DI SCARD 0

#defi ne OCl hfree(hndl, htyp) \
i f((status=CCl Handl eFree((dvoid *)hndl, htyp)) ==
OCl _SUCCESS) \
fprintf(stderr,
%I\ n", htyp)

ect))
| = (unsi gned)

"Error freeing handle of type

#defi ne OCl aget (hndl, htyp, attp, size,atyp,errh) \
if((status=0Cl AttrGet ((dvoid *)hndl, htyp, (dvoi d
*)attp, (dvoid *)size,atyp,errh)) !'= OCl _SUCCESS) \
sql _error(errh,status, 1); \
el se \
DI SCARD 0

#define OCl aset (hndl, htyp, attp, si ze, at?/p errh
if((status= (I:IAttrSet((dvmd *)hnd htyp (dv0|d
*)attp, size,atyp,errh)) !'= OC _SUCCE
sql error(errh status, 1); \
el se \
DI SCARD 0

#defi ne OCl sexec(svch,stnmh,errh,iter) \
i f((status=CCl St nt Execute(svch, stmh,errh,iter, 0, NU
LL, NULL, OCI _DEFAULT)) != OO _SUCCESS) \
sql _error(errh,status,1); \

#defi ne
OCl bbnane( st mh, bi ndp, errh, sql var, progv, progvl, ftype) \
i f((status=0Cl Bl ndByNane( st nh, &l ndp, errh, (text
*)sql var, strlen(sqglvar), \
progv, pr ogvl ftype, 0,0, 0, 0, 0, OCl _DEFAUL
T)) !'= OCI _SUCCESS) \
sq{ _error(errh,status, 1); \

#defi ne
OCl bbnanei (st mh, bi ndp, err h, sqgl var, progv, progvl, ftype,i
ndp) \
i f((status=0Cl Handl eAl | oc((dvoid *)stnh, (dvoid
**) &bi ndp, OCI _HTYPE_BI ND,
0, (dvoid

**)0))!=0Cl _SUCCESS) \
sql _error(stmh, status, 0); \
i f((status=CCl Bi ndByNane( st mh, &i ndp, errh, (text
*)sql var, strlen(sqglvar), \
progv, progvl ftype,indp,0,0,0, 0, OCl _DEF
AULT)) != OC _SUCCESS) \
sql _error(errh,status, 1); \

#defi ne OCl com(svcp, errh) \
i f((status=0Cl TransCommi t (svcp, errh, OCl _DEFAULT))
= OCl _SUCCESS) \
sql _error(errh,status,1); \

el se \
DI SCARD 0

#define OClrol (svcp, errh) \
i f((status=CCl TransRol | back(svcp, errh, OCl _DEFAULT
)) !'= OCl _SUCCESS) \
sql _error(errh,status, 1); \
el se \
DI SCARD 0

#define | SOTXT "alter session set isolation_|level =
seri al i zabl e"

#define PDMLTXT "alter session force parallel dnm
parall el (degree 4)"

#define PDDLTXT "alter session force parallel ddl
paral l el (degree 4)"

#define O CATXT "alter session set

opti m zer _i ndex_cost _adj =25"

#define SQLTXT1 "BEG N SELECT /*+
index(lineitemi_|_orderkey) */ MAX(|_linenunber) |INTO
;1 _key FROM lineitem\

WHERE | _orderkey = :o0_key; END;"

#define SQLTXT2 "BEG N d_atrans. doatrans(: 1 _key,

:0_key, :delta, :I1_pkey, \
;1 _skey, :1_quan, :|l_newquan, :1_tax, :I|_disc,
;1 _eprice, :l_neweprice, \
o _tprice, :0o_newprice, :rprice, :cost); END"
#def i ne SQ_TXTS "BEG N SELECT | _ext endedpri ce,
| _quant ity \
I NTO : | _neweprice, :1_newguan \
FROVI Iineitem\
WHERE | _orderkey = :o0_key \
AND | _| T nenumber = :1_key; END;"

#define SQLTXT4 "BEG N SELECT o_total price | NTO
:o_newtprice \

FROM orders \

WHERE o_orderkey = :o0_key; END;"

#define SQLTXTS5 "BEG N SELECT | _ext endedpri ce,
| quant ity \

INTO : | _eprice, :l_quan \

FROM | i nelitem\

WHERE | _orderkey = :o0_key \

AND | _I i nenunber = :1_key; END;"

#define SQLTXT6 "BEG N SELECT o_total price | NTO
co_tprice\

FROM orders \
WHERE o_or derkey =

#endif /* ATRANSPL_H */

:0_key; END; "

randpsup.c

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <nat h. h>

#def i ne PS_PER_SF 200000. 0
#define S PER SF 10000.0
#defi ne SUPP_PER PART 4

/* borrowed frombuild.c in the dbgen distribution */
#def i ne PART_SUPP_BRI DGE(tgt, p, s) \
\

long tot_scnt = (long) (S_PER SF * sf); \
+ s * (tot_scnt / SUPP_PER PART + \

(Igﬁg) ((p - 1) 7 tot_scnt))) %tot_scnt + 1;
}

voi d usage();
doubl e atof ();
void srand48();
I ong | rand48()

mai n(argc, argv)
int argc;
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char **argv;

doubl e sf = 0.1; /* scale factor */
| ong supp; /* the i-th supplier */
| ong pkey; /* partkey */
| ong maxpkey; /* highest partkey */
| ong ps_skey; /* ps_suppkey */
if (argc < 2) {

usage();

exit(-1);

/* seed the random nunber generator */
srand48(getpid());

sf = atof (argv[1]);

maxpkey = (long) (sf * PS_PER SF);
supp | rand48() % 4;

pkey = |rand48() % naxpkey + 1;

PART_SUPP_BRI DGE( ps_skey, pkey, supp);
fprintf(stdout, "%d %d", pkey, ps_skey);
exit(0);

voi d usage()

fprintf(stderr, "Usage: randpsup <SF>\n\n");

randkey.c

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <mat h. h>

#i ncl ude "atranspl.h

#defi ne ORDERCNT 150000. 0
/* MK_SPARSE adopted fromdss.h */

#defi ne MK _SPARSE(key, seq) \
((T((key>>3) <<2) | (Seq & 0x0003)) <<3) | (key &
0x0007))

void sql _error();
voi d usage();
void ACIDinit();
long atol ();

voi d srand48();
long | rand48();

/* Not really used here, but retained it for future
pur poses. */

typedef struct aciddef {
| ong okey;
| ong | key;
int delta;

} adef;

long | _key = 0;

long o_key = 0;

char | nane[ UNAME - LENJ ;
char *passwd;

/* OCl handles */

OCl Env *t pcenv;

OCl Server *tpcsrv;
OCl Error *errhp;
OCl SveCtx *tpcsvc;
OCl Sessi on *tpcusr;
oclstnmt *curi;

OCl Bi nd *I| _key_bp;
OCl Bi nd *o_key_bp;

sword status = OCl _SUCCESS; /* OCl return value */
char sqgl stnt[1024];

void ACI Dexit() {
OCl Logof f (t pcsvc, errhp);
OCl hf ree(t pcenv, CCl HTYPE = STMI) ;
OCl hf ree(t pcsve, CCl _HTYPE SVCCTX)
OCl hfree(t pcsrv, OCl _HTYPE_SERVER);
OCl hf ree(t pcusr, OCl _HTYPE_SESSI O\I) ;

/* type: O if environment handle is passed, 1 if error
handl e i s passwd */

voi d sql _error(errhp, status, type)
OCl Error *errhp;
sword st atus;
sword type;

char nsg[2048];
sh4 errcode;
ub4 nsgl en;

int i,];

switch(status) {
case OCl _SUCCESS W TH_ | NFO
fprl ntf(stderr, "Error: Statenment returned with
info.\n");
if (type)
(vord) OClErrorCet(errhp,1, NULL, (sh4 *)
&errcode, (text *)nsg,
| 2048, OCl _HTYPE_ERRCR) ;
el se
(void) OClErrorGet(errhp, 1, NULL, (sb4 *)

&errcode, (text *)nsg,
2048, OCl _HTYPE_ENV) ;
fprintf(stderr,"%\n", nsg);
br eak;
case OCl _ERROR
fprintf(stderr, "Error: OCl call error.\n");
it (type)
(vord) OClErrorCet(errhp,1, NULL, (sh4 *)
&errcode, (text *)nsg,
| 2048, OCl _HTYPE_ERRCR) ;
el se
(void) OClErrorGet(errhp, 1, NULL, (sb4 *)

&errcode, (text *)nsg,
2048, OCl _HTYPE_ENV) ;
fprintf(stderr,"%\n", nsg);
br eak;
case OCl _I NVALID_| HANDLE
fprintf(stderr, "Error: Invalid Handle.\n");
it (type)
(vord) OClErrorCet(errhp,1, NULL, (sh4 *)
&errcode, (text *)nsg,
| 2048, OCl _HTYPE_ERRCR) ;
el se
(void) OClErrorGet(errhp, 1, NULL, (sb4 *)

&errcode, (text *)nsg,
2048, OCl _HTYPE_ENV) ;
fprintf(stderr,"%\n", nsg);
br eak;
/* Rollback just in case */
(void) OCl TransRol | back(tpcsvc, errhp, OCl _DEFAULT) ;

fprintf(stderr,
fflush(stderr);

ACI Dexit():
exit(1);

"Exiting Oacle...\n");

mai n(argc, argv)
int argc;
char **argv;

| ong count;
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long i;

doubl e’ sf;
doubl e random
doubl e ordcnt;
adef *res;

if ((argc < 3) || (argc > 4)) {
usage?);
exit(-1);

/* need to acconpbdate sf 0.1 */

strcpy((char *) Iname, "tpcd/tpcd");
count = atol (argv[1]);
sf = atof(argv[2]);

argc -= 2;
argv += 2;

whil e (--argc) {
++ar gv;
svvltch(argv[O][O]) {
cas
strncpy((char *) | nane, ++(argv[0])
if (strchr((char *) | name /") ==
usage();
exit(-1);

UNAME_LEN) ;
NULL) {

br eak;
defaul t:

rintf(stderr,
argvio]};

usage();
br eak;

"Unknown argurent %\n",

}
}
ACIDnit();
/* initialize array for random nunbers */

res = (adef *) mall oc(count*sizeof (adef));
ordcnt = (doubl e) ORDERCNT * (double) sf;
for (i=0; i<count; i++) {

/* The al gorithm
*/

/* Assunmes drand's output is 'unique',
nunber within */

/* the range of [0..sf*ORDERCNT) and then naps the
different */
} /* ranges to generate the real output.

first get a

random = f| oor(drand48() * (double) ordcnt) + 1;
res[i]. okey = o_key = (long) MK _SPARSE( (I ong)
random O
res[i]. ‘delta = (long) floor(drand48() * 100) + 1;

/* Obtain | _key froml _key query */

OCl sexec(tpcsve, curi, errhp, 1);

/* 1 _key is the highest | _linenunber avail abl e.
We need to pick */
} /* at random a nunber between 1..I|_key.
res[i].lkey = (lrand48() %I _key) + 1;

printf("%d %d %\ n",
res[1].delta);
}

res[i].okey, res[i].lkey,

ACI Dexit();
free(res);

voi d usage() {

fprintf(stderr, "Usage: randkey <nunber of random
keys to generate> <SF> u<user/password>\n");
fprintf(stderr, "\n");

}
}/oid ACDnit()

/* run random seed */
srand48(get pid());

/* Connect to ORACLE. Programwill call sql_error()
if an error occurs in connecting to the default
dat abase. */

(void) OClInitialize(OC _DEFAULT, (dvoid *)O0,0,0,0);
i f((status=0C Envlnit ((CCl Env
**) & pcenv, OCl _DEFAULT, O, (dvoid **)0)) !=
OCl _SUCCESS)
sql _error(tpcenv, status, 0);

OCl hal | oc(t pcenv, &errhp, OCI _HTYPE_ERROR) ;
Cl hal | oc(t pcenv, &uri, OCl _HTYPE_STM) ;

OCl hal | oc(t pcenv, & pcsvc OCl _HTYPE SVCCTX)
OCl hal | oc(t pcenv, & pcsrv, OCl _HTYPE_SERVER) ;
COCl hal | oc(t pcenv, & pcusr, OCl _HTYPE_SESSI O\l)

/* get usernane and password */

passwd = strchr(l name, '/');
*passwd = '\ 0
passwd++;

if ((status=0Cl ServerAttach(tpcsrv,errhp, (text
*)0, 0, OCl _DEFAULT) ) ! =OCI _SUCCESS)
sql _error(errhp, status, 1);

OCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcsrv, 0, OCl _ATTR_SE
RVER, errhp) ;
OCl aset (t pcusr, OCl _HTYPE_SESSI ON, | nane, strl en(| nane)
, OCI _ATTR_USERNAME
errhp);
QOCl aset (t pcusr, OCl _HTYPE_SESSI ON, passwd, strl en( passw
d), OCl _ATTR_ PASSWORD,
errhp);

if ((status = OCl Sessi onBegi n(tpcsvc, errhp, tpcusr,
OCl _CRED_RDBMS,
OCl _DEFAULT)) !=

OCl _SUCCESS)
sql _error(errhp, status, 1);

OCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcusr, 0, OCl _ATTR_SE
SSION, errhp);

/* Open and Parse cursor for query to choose
determ ne | _key. */
/* Binds I _key to :I_key.

*/
sprintf((char *) sqlstmt, SQLTXT1);
OCl St mt Prepare(curi, errhp (text
*)sql stnt,

strl en((char *)sql stmt),

OCl _NTV_SYNTAX, Cﬂ _DEFAULT) ;
oCl bbnarre(curl , _key", ADR(I _key), SI
Z(l _key), SQLT_I

Cl bbnama(curl o _key_bp, errhp, "
}Z(o key), SQLT_ INT);

key bp, errhp, ":1
:0_key", ADR(o_key), Sl

gettime.c

#def i ne SUN_OS5

#i f defined( SUN_0S5)
#define TI ME_WGETTI ME
#defi ne CPU_ W TI MES
#undef GETRU_STATS
#undef CPU W GETRU
#endi f /* SUN_CSS */

#i f defined(sequent) || defined(SEQ PSX)
# define GET_P_STATS
#endi f /* sequent */
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#i f defined(aix) || defined(Al XR OS)
# define TI ME_WGETTI ME

# define CPU WTIMES

# define GETRU_STATS

#endif /* AIXRICS */

#if defined(a_osf) || defined(A_OSF)
# define TIME_WGETTI ME
# define CPU WGETRU
# define GETRU_STATS
#endif /* AIXRICS */

#if defined( HPUX) || defined(XENI X_386) ||
defined(SYSV_386) || defined(ATT_3B)

# define TII\/E W Tl MES
# define CPU WTIMES
#endif /* HPUX || XENIX 386 || SYSV 386 */

#if !defined(TI ME WGEI' TI ME) && !defined(TI ME_W TI MES)
# define TIME_WTIMES
#endi f

#if !defined(CPU WCGETRU) && !defined(CPU W TI MES)
# define CPU_WTIMS
#endi f

#ifdef GET P _STATS
# ifdef GETRU _STATS
# undef CGETRU_STATS
# endif

#endi f

#i f defined(TIMEWGCETTIME) || defined(CPU WGETRU) ||
def i ned( GETRU_STATS)

# include <sys/tinme.h>

#/end| f /* TIMEWGCETTIME || CPUWGETRU || GETRU_STATS
*

#if defined(CPU_WGETRU) || defined(GETRU_STATS)
# include <sys/resource. h>
#endif /* CPU WGETRU || GETRU_STATS */

#if defined(TIMEWTIMES) || defined (CPU WTIMES)
# include <sys/types. h>

# include <sys/times. h>

# include <sys/paramh> /* nost systens define HZ
here */

#endif /* TIME_WTIMES or CPU_WTIMES */

#i fdef GET_P_STATS

# include <sys/types. h>

# include <sys/procstats. h>
#endi f /* GET_P_STATS */

# include <stdio. h>

#i f def GETRU_STATS
struct rusage selfru;
struct rusage kidsru;
#endi f /* GETRU_STATS */

#i fdef CGET_P_STATS

struct process_stats selfru;
struct process_stats kidsru;
#endi f /* GET_P_STATS */

doubl e gettime ()

{

#i fdef TIME_W CGETTI ME
struct tinmeval tv;

(void) gettinmeofday (&v, (struct tinmezone *) 0);
return ((double) tv.tv_sec + (1.0e-6 * (double)
tv.tv_usec));
#endi T /* TIIVE W GETTI ME */

#i fdef TIME_W TI MES
struct tms buf;

(double) times (&buf) / HZ);
I ME_W TI MES */

turn (
#endl /* T

doubl e getcpu ()

{

#i f def CPU_W.TI MES
struct tns buf;

(void) tines (&buf);

return (((double) buf . t ms _utinme + (double)
buf.tms_stine) / HZ);
#endif 7* CPU WTI NES */

#i fdef CPU W GETRU
struct rusage ru;
doubl e usecs;

(void) getrusage (0, &u);

usecs = 1.0e-6 * (double) (ru.ru_utime.tv_usec +
ru.ru_stine.tv_usec);

return ((double) (ru. ru_utinme.tv_sec +
ru.ru_stine.tv_sec) + usecs);
#endif /* CPU_WGETRU */

}

getru (fp, kids, config, runnanme, proc_no)

FILE *fp;

int kids;

char *config;
char *runnarne;
int proc_no;

{

#i f def CGETRU_STATS
struct rusage ru;

fprintf (fp, "% 10.10s % 10. 10s 9%40d %40d ",
confi g, runnane, proc_no, Kkids);

)getrusage (ki ds ? RUSAGE_CHI LDREN :
&r

print_ru (fp, &u)

fprintf (fp, "\n");
#endi f /* GETRU_STATS */

#i fdef GET_P_STATS
tinmeval _t tv;
struct process_stats ru;

RUSAGE_SELF,

fprintf (fp, "% 10.10s % 10. 10s %40d %d0d ",
confi g, runnanme, proc_no, Kkids);
if (kids)
get _process_stats (& v, PS SELF, (struct
process_stats *) 0, &u);
el se
get _process_stats (&v, PS SELF, & u, (struct
process_stats *) 0);
print_ru (fp, &ru)
fprintf (fp, "\n");
#endi f /* GET P STATS */

}

getrul (Kkids)
int Kids;
{
#i f def GETRU_STATS
if (kids)
menset (&kidsru, O, sizeof (kidsru));
getrusage (RUSAGE_CHI LDREN, &Kidsru);

el se {
menset (&selfru, 0, sizeof (selfru));
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getrusage (RUSAGE_SELF, &selfru);
#endi f /* GETRU_STATS */

#i fdef CET_P_STATS
timeval _t tv;

if (kids)
menset (&kidsru, O, sizeof (Kkidsru));
get _process_stats (& v, PS_SELF, (struct
process_stats *) 0, &kidsru);

el se {
menset (&selfru, 0, sizeof (selfru));
get _process_stats (& v, PS SELF, &selfru,
(struct process_stats *) 0);

}
#endif /* GET_P_STATS */
}

getru2 (fp, kids, config, runname, proc_no)

FILE *fp;

int kids;

char *config;
char *runnane;
int proc_no;

{

#i fdef GETRU_STATS
struct rusage ru;

fprintf (fp, "%10.10s %10, 10s %40d %0d ",
confi g, runname, proc_no, Kids

)getrusage (k| ds ? RUSAGE_CH LDREN : RUSAGE_SELF,
i1 f (Kkids)

diffru (&u, &kidsru);
el se

diffru (&u, &selfru);
print_ru (fp, &u);
fprintf (fp, "\n");
#endi f /* GETRU_STATS */

#i f def GET_P_STATS
timeval _t tv;
struct process_stats ru;

fprintf (fp, "% 10.10s % 10. 10s %40d %d0d ",
config, runnane, proc_no, Kkids);
if (kids)
get _process_stats (& v, PS _SELF, (struct
process_stats *) 0, &u);
el se
get _process_stats (& v, PS_SELF, &u, (struct
process_stats *) 0);

if (Kkids)
diffru (&u, &kidsru);
el se

diffru (&u, &selfru);
print_ru (fp, &u);
fprintf (fp, "\n");
#endi f /* GET_P_ STATS */

}

#i f def CGETRU_STATS
print_ru (fp, ru)

FILE *fp;
struct rusage *ru;

{

fprintf (fp, "9%40ld ", ru->ru_utine.tv_sec * 1000 +
(ru->ru_utime.tv_usec/1000));

fprintf (fp, "%0ld ", ru->ru_stime.tv_sec * 1000 +
(ru->ru_stime.tv_usec/1000));

fprintf (fp, "9d0ld ", ru->ru_maxrss);

fprintf (fp, "9d0ld ", ru->ru_majflt);
fprintf (fp, "9dOld ", ru->ru_ninflt);
fprintf (fp, "wdold ", 0);

fprintf (fp, "wdold ", 0);

fprintf (fp, "wdold ", 0);

fprintf (fp, "9%40ld ", ru->ru_nswap);
fprintf (fp, "%dOld ", ;

fprintf (fp, "%0ld ", ru->ru_nvcsw;
fprintf (fp, "940ld ", ru->ru_nivcsw);
fprintf (fp, "940ld ", ru->ru_nsignals);
fprintf (fp, "odold ", ;

fprintf (fp, "9dold ", 0);

fprintf (fp, "9d0ld ", ru->ru_inblock);
fprintf (fp, "9dOld ", ru->ru_oubl ock);
fprintf (fp, "wdold ", 0);

fprintf (fp, "wdoOld", 0);

diffru (ru2, ru)

struct rusage *ru2,
struct rusage *ru;

{
ru2->ru_utime.tv_sec -= ru->ru_utine.tv_sec;
ru2->ru_utime.tv_usec -= ru->ru_utine.tv_usec;
ru2->ru_stime.tv_sec -= ru->ru_stinme.tv_sec;
ru2->ru_stime.tv_usec -= ru->ru_stine.tv_usec;
ru2->ru_maxrss -= ru->ru_mexrss;
ru2->ru_i Xrss -= ru->ru_i Xrss;
ru2->ru_idrss -= ru->ru_idrss;
ru2->ru_minflt -=ru->ru mnflt
ru2->ru_majflt -= ru->ru_nmajflt;
ru2->ru_nswap -= ru->ru_nswap;
ru2->ru_i nbl ock -= ru->ru_inbl ock;
ru2->ru_oubl ock -= ru->ru_oubl ock;
ru2->ru_msgsnd -= ru->ru_nmsgsnd;
ru2->ru_nsgrcv -= ru->ru_nsgrcv,
ru2->ru_nsignals -= ru->ru_nsignals;
ru2->ru_nvcsw - = ru->ru_nvcsw,
ru2->ru_ni VCSW -= ru->ru_ni vcsw,

}

#endi f /* GETRU_STATS */

#i fdef CGET_P_STATS
print_ru (fp, ps)

FILE *fp;
struct process_stats *ps;

{

fprintf (fp, "%u ", ps->ps_utinme.tv_sec * 1000 +
(ps->ps_utine.tv_usec/ 1000));
fprintf (fp, "%u ", ps->ps_stine.tv_sec * 1000 +
(ps->ps_stine.tv_usec/ 1000));
fprintf (fp, "%u ", ps->ps_naxrss);

fprintf (fp, "%u ", ps->ps_pagein);
fprintf (fp, "%u ", ps->ps_reclai
fprintf (fp, "%u ", ps->ps_zerofil )
fprintf (fp, "%u ", ps->ps_pffincr);
fprintf (fp, "%u ", ps->ps_pffdecr);
fprintf (fp, "%u ", ps->ps_swap);
fprintf (fp, "%u ", ps->ps_syscall);
fprintf (fp, "%u ", ps->ps_volcsw;
fprintf (fp, "%u ", ps->ps_involcsw);
fprintf (fp, "%u ", ps->ps_signal);
fprintf (fp, "%u ", ps->ps_lread);
fprintf (fp, "%u ", ps->ps_lwite);
fprintf (fp, "%u ", ps->ps_bread);
fprintf (fp, "%u ", ps->ps_bwite
fprintf (fp, "%u ", ps->ps_ phread
fprintf (fp, "%u", ps->ps_ phwr|te)
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diffru (ru2, ru)

struct process_stats *ru2;
struct process_stats *ru;

{

}

ru2->ps_utime.tv_sec -= ru->ps_utinme.tv_sec;
ru2->ps_utime.tv_usec -= ru->ps_utine.tv_usec;
ru2->ps_stine.tv_sec -= ru->ps_stine.tv_sec;

ru2->ps_stime.tv_usec -= ru->ps_stine.tv_usec;
ru2->ps_maxrss -= ru->pS_IAXrss;
ru2->ps_pagein -= ru->ps_pagei n;

ru2->ps_reclaim-= ru->ps_reclaim
ru2->ps_zerofill -= ru->ps_zerofill;

ru2->ps_pffincr -= ru->ps_pffincr;
ru2->ps_pffdecr -= ru->ps_pffdecr;
ru2->ps_swap -= ru->ps_swap;
ru2->ps_syscal |l -= ru->ps_syscal l;
ru2->ps_vol csw -= ru->ps_vol csw,
ru2->ps_i nvol csw - = ru->ps_i nvol csw;,
ru2->ps_signal -= ru->ps_signal;
ru2->ps_|lread -= ru->ps_Iread;
ru2->ps_lwite -= ru->ps_| Iwrlte;
ru2->ps_bread -= ru->ps_bread;
ru2->ps_bwite -= ru->ps_| bwrlte
ru2->ps_phread -= ru->ps_phread;
ru2->ps_phwite -= ru->ps_phwite;

#endif /* GET_P_STATS */

a_query.sql

set serverout on;

sel ect

' BEFORE ACI D QUERY' as STAGE,

substr (TO CHAR(sysdate, ' YYYY-M\UWDD HH: M :SS'), 1, 20) as
CURRENT_TI ME

from dual ;

sel ect SUMtrunc(trunc(l

_extendedprice * (1-

di scount),2) * (1+4l _tax),2)) AS RESULT

from | i nei tem

where |

_orderkey = &&1;

sel ect

" AFTER ACI D QUERY' as STACE,

subst r (TO CHAR(sysdate, ' YYYY-MW DD HH M :SS'), 1,20) as
CURRENT_TI ME

from dual ;

exit;

a_query2.sql

set serverout on;

sel ect
' BEFORE PARTSUPP QUERY' as STAGE

substr (TO CHAR(sysdat e, ' YYYY-

MDD HH: M :SS' ), 1,20) as

CURRENT_TT ME
from dual ;

sel ect *

rom partsupp

where ps_partkey = &&1
and ps_suppkey = &&2;

sel ect

" AFTER PARTSUPP QUERY'

as STAGE,

subst r (TO CHAR(sysdate,' YYYY-MMW DD HH M :SS'), 1,20) as
CURRENT_TI ME
from dual ;

exit;

atom.sh

#!'/ bi n/ ksh
$KI T_DI R/ env

| TER=3

SF=1

PROG=at r anspl

OQUT=${ ACI D_OUT}/ at om

USER=${ DATABASE_USER}

echo "Starting Atomcity Test at “date ..."

echo ""

ecﬂo "Perform ng $I TER ACID transactions with COWM T"
echo ""

randkey $I TER $SF u$USER |
${QUT}c 2>&1

$PROG 1 1 1 O u$USER >

echo "ACID transactions with COWM T ended. Qutput in
${ Ut} c"

echo ""

echo Perfornlng $I TER ACID transactions with
ROLLBACK"

echo ""

randkey $I TER $SF u$USER |
${QUT}r 2>&1

$PROG 1 1 0 O u$USER >

gcho ;ACI D transactions with ROLLBACK ended. Qutput in
P
echo ""

echo "Ending Atomicity Test at “date ..."

atranspl.sh

#! / bi n/ ksh

ade usevi ew aci d2 << END

echo | amin atranspl.sh

echo ny argunents are $1 $2 $3 $4 $5 $6 $7
/private/tpcd/acid/kit/utils/atranspl $1 $2 $3 $4 $5
$6 $7

exit

END

ckpt.sh

#!/bi n/ ksh
$KI T_DI R/ env
sql plus -s /NOLOGs< !
connect / as sysdba;
alter systemswitch | ogfi I S;

alter systemsw tch | ogfi
exit;

1

cnt_hist.sql

sel ect count(*) fromhistory;
exit;

consist.sh

#!/ bi n/ ksh
$KI T_DI R/ env

KEY=${ ACl D_OUT}/ key$$_

OUTFI LE=${ ACI D _(JJT}/ consrte
CON1=${ ACI D_QUT}/ conb
CON2=${ ACl D_QUT}/ cona

CHK=${ ACI D_QOUT}/ consckpt




SF=1
/bin/frm-rf ${KEY}* $CON1L $CON2 $QUTFI LE $CHK
trap "/bin/frm-rf ${KEY}*;

STREAMES{ NUM_STREANS}

| et STREAMF"$STREAM + 1" # add one for the update
stream

| TER=100

PROG=at r ansp

USER=${ DATABASE_USER}

CK=10

exit 1" 1 2 3 15

usage() {

echo ""
echo "Usage: $0 [-n iter] [-s nunber of streanj [-p
prog] [ u usr/psmd] -h"

echo "-niter
default is 100"

echo "-s nunber of stream
default is 2"

echo "-p pro
is atranspl.ott”

echo "-u usr/pswd user/ password for
dat abase access, default is tpcd/tpcd"

echo "-t chkpt : time after the start of
ACI D transaction to performthe checkpoint"

echo " default is 10 seconds"

echo "-h print this usage
sunmary"

exit 1,

nunber of iterations
nunber of streans,

programto run, default

set --

while :
do
case "$1" in
-s) shift; STREAM=$1;;
-n shift; | TER=$1;
shift; PROG=$1;
shift; USER=$1;;

“getopt "n:p:u:s:h" "$@ || usage

_u)

-t) shift; CK=%$1;
-h) usage; exit O;
--) break;

esac

shift

done

if [ $ITER-It 100 ]
t hen
echo "Error: Miust at least run 100 iterations!"
echo "Exiting..."
?Xit 1
i

if [ $STREAM -1t 2 ]
t hen
echo "Error:
echo "Exiting..
?xit 1

i

NUst at least run 2 streans!"

echo "Starting Consistency Test at “date ..."
echo "*"

echo "Generate some keys first"

echo ""

i=0
while [ $i -1t $STREAM ]
do

echo randkey $I TER 1 u$USER

randkey $I TER 1 u$USER > ${ KEY} $

i="expr $ + 1°
done
egho "Check consistency before Subnmitting Transactions
‘date "
echo "Check consi stency before Subnitting Transactions
“date’" >> $CONL
echo "Obtain 10 keys fromthe each key file to check
consi st ency"

i =0
\glnile[ $i -1t $STREAM ]

0

KEYS="head -10 ${KEY}${i} | awk '{printf "od ", $1}'°
echo "The 10 Keys for file $i are: S$KEYS'
#tor j in “head -10 ${KEY}${i} | awk '{printf "%l "

$1}
for j in $KEYS
do
sql pl us $USER @onsi st $ >> $CONL
echo "-----mcmmi - " >> $CON1
done
i="expr & + 1°
done
echo ""
echo "Starting ACID transactions at “date "
echo ""
i =0

while [ $i -1t $STREAM ]
do

$PROG $i $STREAM 1 0 u${USER} i ${KEY}${i}
O${QUTFILE} ${i} sl &

i="expr $i + 1°
done

echo "Schedul e a Checkpoint"

echo "Checkpoint schedul ed at $CK seconds after
“date "

(sl eep $CK; $AC D D R/ consi stency/ ckpt.sh) &
wai t

echo ""

echo "Ending ACI D transactions at
echo ""

“date™ "

echo "Conpl et ed $STREAM transaction streans with $l TER
iterations each"
echo ""

echo "Check consistency after Submtting Transactions
“date' "

echo "Check consistency after Submtting Transactions
‘date’" >> $CON2

cat ${ ORACLE_HOVE}/rdbns/| og/al ert _${ORACLE_SID}.lo
>> $CHK

i =0
while [ $i -1t SSTREAM ]

KEYS="head -10 ${KEY}$i | awk '{printf "od ", $1}'
gf?r j in “head -10 ${KEY}$i | awk '{printf "% "

1
echo "The keys to check for consistency after the test
fromfile $i are:"
echo " $KEYS"
for j in $KEYS

do
sqgl pl us $USER @onsi st $ >> $CON2
[=70 010 JURAi sy "
done
i="expr $i + 1°
done

consist.sql

set verify off

sel ect

substr (TO CHAR(sysdate, ' YYYY-MMWDD HH: M :SS' ), 1, 20) as
CURRENT_TI ME

f rom dual

set serverout on;

DECLARE

nunber ;
nunber ;

o_okey
o_tprice
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| _tprice nunber ;
diff nunber ;
BEG N
select o_totalprice
into o_tprice
fromorders
where o_orderkey = &&1;

sel ect sum(trunc((trunc((l_extendedprice * (1-
| _discount)), 2)
* (1+ _tax)), 2))
into | _tprice
fromlineitem
where | _orderkey = &&1;

diff :=1_tprice - o_tprice;

dbns_out put . put _line(' O TOTALPRICE: ' ||
TO CHAR(trunc(o_tprice, 2)));

dbrs_out put . put _line(' L_TOTALPRICE: ' ||
TO CHAR(trunc(l _tprice, 2)))

dbrs_out put . put Ilne( Di fference: "
TO CHAR(trunc(diff,2)));

END;
I

spool off
exit

end_acid.sh

#!/bi n/ ksh
$KI T_DI R/ env

OH=$ORACLE_HOVE

# ACID DI R=$OH t pcd/audit set in env
QUT_DI R=$ACI D_OUT/

DURA DI R=$ACI D_QUT/ dur a

RUN TD FI LE=$ACID DIR/run_i d

| TER=100

STEM=8

PROG=${ ACI D_DI R}/ at r anspl
INS${ACID DIR}/acid_in
DURA=${ DURA DI R}/ drat e
oUT=${ DURA DI }/drate
DSMPL=${ DUI R} / dur asnpl
KEY=${ DURA DI’ } key${1} _
USER=${ DATABASE USER}

TR G=1

HCNT=dur acnt a

sql pl us $USER @nt _hi st > $DURA DI R/ $HCNT

i =0
while [ $i -1t $STEM]
do

$fi)r j in “head -10 ${KEY}${i} | awk '{printf "%
SEIILR

do

sql pl us ${DATABASE USER} @onsist $j >>

$DURA DI R/ dur aconsa

done

i="expr $ + 1°
done

i =0
\(/j\hile[ $i -1t $STEM]
sanpl e. sh. $DURAS{i} > ${DSMPL}${i} 2>&1

i="expr $i + 1°
done

isol.sh

#!/ bi n/ ksh

$KI T_DI R/ env
RSH=r sh

OH=$ORACLE_HOVE
OUT_DI R=$ACI D_OUT

TXNLFI LE=$OUT_DI R/ t xn1$$. out
TXN2FI LE=$OUT_DI R/ t xn2$$. out
KEYFI LE=$QUT_DI R/ key$$. out

| SOFI LE=$OUT_DI R/ i sol

USER=$DATABASE_USER
PROG=at r anspl

/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

trap "/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFI LE;, exit
1"'12 315

usage() {

echo ""

echo "Usage: $0 [-u user/passwd] [-n renpte_node]
oh"

echo ""

exit 1,

set -- ‘getopt "u:n:h" "$@ || usage

while :

do
case "$1" in
-u) shift; USER=$1;
-n) shift; HOST="$1";
-h) usage; exit O;
--) break;
esac
shift;

done

de="direxists.sh $ACID_OQUT c* # | amnot using $de
afterward, but | want to avoid the output of direxists

randkey 1 1 u"$USER' > $KEYFI LE

echo -----

I's -1 $KEYFI LE

cat $KEYFI LE

echo ++++++

OKEY=" cat $KEYFI LE | awk '{print $1}'
echo "o_key is "$OKEY

echo "Running ACID query BEFORE the start of Isolation
Test 1" >> $TXN2FI LE

echo "“"date’ " >> $TXN2FI LE

echo "" >> $TXN2FI LE

sql pl us $USER @ACI D DI Risol ati on/a_query $OKEY >>
$TXN2FI LE

echo "" >> $TXN2FI LE

gcho

$TXN2FI LE
sleep 1
echo before PROG

$PROG 1 1 1 0 i $KEYFI LE u$USER s60 >> $TXNLFI LE &
echo PROG 1 1 1 0 i $KEYFILE u$USER s60
sl eep 10

echo "Running ACI D query 10 seconds AFTER the start of
ACI D Transaction" \

>> $TXN2FI LE

echo ""date " >> $TXN2FILE

if [ "$HOST" != 1

t hen

echo "Starting ACI D query on node $HOST" >> $TXN2FI LE
@ACI D DI Risolation/a_query $OKEY >> $TXN2FI LE

${ RSH -n ${HOST} a_query.sh $OKEY >> $TXN2FI LE

el se

sgl pl us $USER @ACI D DI R i sol ati on/a_query $OKEY >>
$TXN2FI LE
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fi

echo
W "oss
$TXN2FI LE

wai t

echo

e e e e e e e >>
$TXNLFI LE

cat $TXNLFI LE $TXN2FI LE >> $I SOFI LE
/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

iso2.sh
#!/bi n/ ksh

$KI T_Dl R/ env
RSH=r sh

OH=$ORACLE_HOVE
OUT_DI R=$ACI D_OUT

DURA_DI R=$ACI D DI R/ dur a

TXNLFI LE=$QUT_DI R/t xn1$$. out
TXN2FI LE=$0UT_DI R/ t xn2$$. out
KEYFI LE=$QUT DI R/ key$$. out

| SOFI LE=$QUT_DI R/ i so2

USER=$DATABASE_USER
PROG=at r ansp

/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE
trap "/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE; exit
1" 12 3 15

usage() {

echo ""
echo "Usage: $0 [-u user/passwd] [-n renpte_node]
echo ""
exit 1,

set -- “getopt "u:n:h" "$@ || usage
while :
do

case "$1" in
-u) shift; USER=%1;;
-n) shift; HOST="$1";
-h) usage; exit 0;
--) break;
esac
shift;
done

randkey 1 1 u"$USER' > $KEYFI LE

OKEY="cat $KEYFILE | awk '{print $1}'"
echo "o_key is "$KEY

echo "Running ACI D query BEFORE the start of |solation
Test 1" >> $TXN2FI LE

echo "“date’ " >> $TXN2FI LE

echo "" >> $TXN2FI LE

sql pl us $USER @ACI D DI R'isol ation/a_query $COKEY >>
$TXN2FI LE

echo "" >> $TXN2FI LE

gcho

$TXN2FI LE

sleep 1

$PROG 1 1 0 O i $KEYFI LE u$USER s30 >> $TXNLFILE &
sl eep 10

echo "Running ACID query 10 seconds AFTER the start of
ACI D transaction" \
>> $TXN2FI LE
echo " date " >> $TXN2FI LE
if [ "$HOST" 1= "" ]
t hen
echo "Starting ACI D query on node $HOST" >> $TXN2FI LE
$fRSFﬂ -n ${HOST} a_query.sh $OKEY >> $TXN2FI LE
el se
sql pl us $USER @ACI D DI R i sol ati on/a_query $OKEY >>
?TXWFI LE
i

echo
W "oss
$TXN2FI LE

wai t

echo

e o e e e e e e e e eeooaoaoao-. >>
$TXNLFI LE

cat $TXNLFI LE $TXN2FI LE >> $I SOFI LE
/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFI LE

iso3.sh

#!'/ bi n/ ksh
$KI T_DI R/ env

RSH=r sh

OHE$ORACLE._HOMVE
OUT_DI R=$ACI D_QUT

DURA DI R=$ACI D DI R/ dur a
TXNLFI LE=$OUT_DI R/ t xn1$$. out
TXN2FI LE=$OUT_DI R/ t xn2$$. out
KEYFI LE=$OQUT_DI R/ key$$. out

| SOFI LE=$QUT_DI R/ i so3

USER=$DATABASE USER
PROG=at r anspl

/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFI LE

trap "/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFI LE; exit
1" 12 315

usage() {

echo ""
h echo "Usage: $0 [-u user/passwd] [-n renpte_node]

echo ""
exit 1;
}
set -- “getopt "u:n:h" "$@ || usage
while :
do
case "$1" in
-u) shift; USER=$1;
-n) shift; HOST="$1";
-h) usage; exit O;
--) break;
esac
shift
done

randkey 1 1 u"$USER' > $KEYFI LE
k1="cat $KEYFILE | awk '{print $1}'"
k2="cat $KEYFILE | awk '{print $2}'°
k3="cat $KEYFILE | awk '{print $3}'"
sleep 1

$PROG 1 2 1 0 i $KEYFI LE u$USER s30 >> $TXNLFI LE &
sl eep 10

if [ "$HOST" 1= "" ]
t hen
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echo "Starting TXN2 on node $HOST" >> $TXN2FI LE
${RSH} -n ${HOST} atranspl.sh 2 2 1 1 $k1 $k2 $k3
USUSER s1 >> $TXN2FI LE &

el se

$PROG 2 2 1 1 i $KEYFI LE u$USER s1 >> $TXN2FI LE &
fi

wai t

echo

B e T >>
$TXN2FI LE

echo

o o m o e e oo b C o e e s mem s mcemeco-o-c----- >>
$TXNLFI LE

cat $TXNLFI LE $TXN2FI LE >> $I SOFI LE
/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

iso4.sh

#!1/bi n/ ksh
$KI T_DI R/ env

RSH=r sh

OH=$ORACLE._HOMVE
QUT_DI R=$ACI D_QUT

DURA DI R=$ACI D DI R/ dura
TXNLFI LE=$OUT DI R/ t xn1$$. out
TXN2FI LE=$OUT_DI R/ t xn2$$. out
KEYFI LE=$QUT DI R/ key$$ out

| SOFI LE=$QUT_DI R/ i so4

USER=$DATABASE_USER
PROG=at r anspl

/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

trap "/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE; exit
1"'1 2315

usage() {

echo ""
echo "Usage: $0 [-u user/passwd] [-n renote_node]
_he
echo ""
exit 1,

}

set -- “getopt "urn:h" "$@ || usage
while :

do

case "$1" in
-u) shift; USER=$1;
-n) shift; HOST="$1";
-h) usage; exit O;
--) break;
esac
shift

done

randkey 1 1 u"$USER' > $KEYFI LE

kl="cat $KEYFILE | awk '{print $1
k2="cat $KEYFILE | awk '{print $2
k3="cat $KEYFILE | awk '{print $3}

sleep 1
$PROG 1 2 0 0 i $KEYFI LE u$USER s30 >> $TXNLFILE &
sl eep 10

if [ "$HOST" I=""]

then

echo "Starting TXN2 on node $HOST" >> $TXN2FI LE
${RSH -n ${HOST} atranspl.sh 2 2 1 1 $k1 $k2 $k3
uIUSER sl >> $TXN2FI LE &

el se

$PROG 2 2 1 1 i$KEYFILE u$USER s1 >> $TXN2FI LE &
f

wai t

echo

e e e e e e e e e —eooaoaoao-. >>
$TXN2FI LE

echo
L L ey >>
$TXNLFI LE

cat $TXNLFI LE $TXN2FI LE >> $I SCFI LE
/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

iso5.sh

#!/ bi n/ ksh
$KI T_DI R/ env

RSH=r sh

OH=$ORACLE_HOVE
QuT_Dl R=$ACI D aQUr
DURA DI R=$ACI D DI R/ dura

TXNLFI LE=$OUT_DI R/ t xn1$$. out
TXN2FI LE=$OUT DI R/ t xn2$$. out
KEYFI LE=$OUT DI R/ key$$. out

| SOFI LE=$OUT_DI R/ i s05

USER=$DATABASE USER
PROG=at r ansp

/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFI LE

trap "/bin/rm-rf $TXNLFILE $TXN2FI LE $KEYFILE;, exit
1" 12 315

usage() {

echo ""
echo "Usage: $0 [-u user/passwd] [-n renpte_node]

echo "*"
exit 1;

set -- “getopt "u:n:h" "$@ || usage
while :
do

case "$1" in
-u) shift; USER=$1;
-n) shift; HOST="$1";
-h) usage; exit 0;
--) break;
esac
shift;
done

randkey 1 1 u"$USER' > $KEYFI LE

OKEY="cat $KEYFILE | awk '{print $1}'
echo "o_key is "$OKEY

echo "Running ACI D query BEFORE the start of Isolation
Test 5" >> $TXNLFI LE

echo "“date’ " >> $TXNLFI LE

echo "" >> $TXNLFI LE

sql pl us $USER @ACI D DI R/ i sol ati on/a_query $OKEY >>
$TXNLFI LE

echo "" >> $TXNLFI LE

echo

$TXNLFI LE

sleep 1

$PROG 1 1 1 0 i $KEYFI LE u$USER s60 >> $TXNLFI LE &
sleep 5

PSKEY="r andpsup 1°

echo "Runni ng PARTSUPP query 5 seconds AFTER the start
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of ACID Transaction" \
>> $TXN2FI LE
echo "“date’" >> $TXN2FI LE
echo "PS_PARTKEY and PS_SUPPKEY are: $PSKEY" >>
$TXN2FI LE
if [ "$HOST" I="" ]
then
echo "Starting PARTSUPP query on node $HOST" >>
$TXN2FI LE
$|{ RSH} -n ${HOST} a_query2.sh ${PSKEY} >> $TXN2FILE &
el se
sql pl us $USER @ACI D DI Risol ation/a_query2 ${PSKEY}
f>'> $TXN2FI LE &

i

wai t

echo

e oo >>
$TXN2FI LE

echo

B e T >>
$TXNLFI LE

cat $TXNLFI LE $TXN2FI LE >> $I SOFI LE
/bin/rm-rf $TXNLFI LE $TXN2FI LE $KEYFI LE

is06.sh

#!/ bi n/ ksh
$KI T_Dl R/ env

# May need to change the foll ow ng:
RSH=r sh

OH=/ private/tpcd
# ACID D R=$TPCD KIT_DI R/audit is set in env
OUT_DI R=$ACI D_OUT

DURA_DI R=$ACI D DI R/ dur a

TXNLFI LE=$OUT_DI R/ t xn1$$. out
TXN2FI LE=$OUT_DI R/ t xn2$$. out
TXNSFI LE=$OUT_DI R/ t xn3$$. out
KEYFI LE=$OUT_Di R/ key$$. out

| SOFI LE=$QUT_DI R/ i s06

USER=$DATABASE_USER
PROG=at r anspl

/bin/rm-rf $TXNLFILE $TXN2FI LE $TXN3FI LE $KEYFI LE

trap "/bin/rm-rf $TXNLFI LE $TXN2FI LE $TXN3FI LE
$KEYFI LE; exit 1" 1 2 3 15

usage() {

echo ""
echo "Usage: $0 [-u user/passwd] [-n renote_node]
Che
echo ""
exit 1;

}
set -- “getopt "u:n:h" "$@" || usage

while :

do
case "$1" in
-u) shift; USER=$1;
-n) shift; HOST="$1";
-h) usage; exit O;
--) break;
esac
shift;

done

# generate key files

randkey 1 0.1 u"$USER' > $KEYFI LE

OKEY="cat S$KEYFILE | awk '{print $1}'"
echo "o_key is "$OKEY

# before the any transaction, let's run a AC D query
to record the o
#initial state of lineitem

echo "Running ACID query BEFORE the start of Isolation
Test 6" >> $TXN2FI LE

echo "“"date’ " >> $TXN2FI LE

echo "" >> $TXN2FI LE

sgl pl us $USER @ACI D DI Risol ati on/a_query $OKEY >>
$TXN2FI LE

echo "" >> $TXN2FI LE

gcho

$TXN2FI LE
sleep 1
# start Query 1, use 0 as the delta

echo "Running Query 1 at “date " >> $TXNLFILE
sql pl us $USER @1 >> $TXNLFILE &

# sleep 2 seconds before starting ACI D transaction
sleep 2
# start ACID transaction, COM T after one second

echo "Starting AICD transaction at “date " >>
$TXN2FI LE

if [ "$HOST" 1= "" ]
t hen
echo "Starting ACI D transaction on node $HOST" >>
$TXN2FI LE
${RSH -n ${HOST} $PROG 1 1 1 O i $KEYFI LE u$USER s1 >>
$TXN2FI LE &
el se
;BPROG 11 1 0 i$KEYFILE u$USER s1 >> $TXN2FI LE &
i

# start Query 1
sleep 2
echo "Running 2nd Query 1 at “date'" >> $TXN3FILE

sql pl us $USER @1 >> $TXN3FILE &
# wait for everyone to finish

$TXN2FI LE
echo

$TXNLFI LE
cat $TXNLIFI LE $TXN2FI LE $TXN3FI LE >> $I SCFI LE
/bin/rm-rf $TXNLFILE $TXN2FI LE $TXN3FI LE $KEYFI LE

run_acid.sh

#1/ bi n/ ksh
$KI T_DI R/ env

OH=$ORACLE. HOVE
ACI D DI R=$ACI D_DI R
OUT_DI R=$ACI D_OUT

usage() {

echo ""

echo "Usage: $0 |-
infile] [-o outfile]"

echo " [-d durafile] [-u usr/pswd] -h"

niter] [-s streanml [-p prog] [-i
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echo ""

echo "-n iter
is 100"
- echo "-s stream

nunber of iterations, default

nunber of streans, default is

echo "-p prog default is

atranspl.ott"

programto run,

echo "-i infile : |nput file prefix, suffix by
process nunber w thi n a"

echo " streamand run | D, default is
.lacid_in"

echo "-o0 outfile output file prefix, simlar to
input file"

echo " default is ./out/acid_out"

echo "-d durafile :

for durability tests"
echo " default is ./dura/acid_dura"
echo "-u usr/pswd : user/password conbo for

dat abase access, default is tpch/tpch”

echo "-t trigger trigger time between process

durability file prefix, used

starts, default is 1 second"
echo "-h : print this usage sunmary"
exit 1,

| TER=600

STEM=$S{ NUM_STREANVS}
ISIe:t 1STEI\/1="$STEM + 1" # add one for the update stream
PROG=at r anspl
IN=${ACID DIR}/ acid_in
DURA DI R=FACI D_QUT
OUT=${DURA DI R}/ drate
DURA=${ DURA DI R}/ dur a
KEY=${ DURA DI R}/ key$$_
USER=${ DATABASE_USER}
TRI G=1

HCNT=dur acnt b

set -- “getopt "n:s:p:i:o:d:urht:f:" "$@° || usage

while :

do
case "$1" in
-n) shift; |ITER=$1;;
-s) shift; STEM=$1;;
-p) shift; PROG=$1;;
-1) shift; IN=$1;;
-0) shift; OUT=$1;;
-d) shift; DURA=$1;;
-u) shift; USER=$1;;
-h) usage; exit 0;;
-t) shift; TRI G=%1;;
-f) shift; SF=$1;;
--) break;;
esac
shift;

done

echo "Starting ACID run..."

i =0
T="expr $STEM\* $TRIG + 6°

sql pl us $USER @nt _hi st > $DURA DI R/ $HCNT 2>&1
\(/j\hile [ $i -1t $STEM ]

randkey $I TER ${SF} u${USER} > ${KEY}${i} &
i="expr & + 1°

done

wai t

i =0

\c/]\hile[ $i -1t $STEM]
o

i} $f1?'r‘j in “head -10 ${KEY}${i} | awk '{printf "%
" “do

sql pl us ${USER} @onsist $j >>
$DURA_DI R/ dur aconshb
done
i="expr & + 1°
done

echo "Starting Transaction Counting Progrant
count _tx.sh $STEM 100 $DURA DIR &

i =0
while [ $i -It $STEM ]
do

$PROG $i $STEM 1 O |${KEY}${|} oB{ QUT} ${i }
d${ DURA} ${i } u$USER s1

T="expr $T - $TRIG
i=expr $i + 1°
done
wai t

echo "ACI D run conpl et ed"

sample.sh

#!/ bi n/ ksh

$KI T_DI R/ env
cat $1 | grep o_key | awk '{printf
/ t np/ okey g
cat $1 | grep | _key | awk '{printf
/tnp/l key%
paste /tnp/okey$$ /tnp/l key$$ > /tnp/ keys$$
tail -6 /tnp/keys$$ > /tnp/ 6keys$$

echo "Keys chosen are:"
cat /tnp/ 6keys$$

i=1
while [ $i -le 6]
do

j="cat /tnp/6keys$s | tail -${i} head -1°
sql pl us ${DATABASE USER} @anpl e
i=expr $ + 1°

done

|
$j

/bin/rm-f [tnp/*key*

"od \n", $2}'
"od \n", $2}'

sample.sql

alter session set nls_date format = 'YYYY- MV DD
HH M :SS ;
select * from history where

h_o_key

i

exit;

= &&1 and h_| _key
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Disk Configuration Details

Basi ¢ Assunptions:

1. Use hardware RAID-1 capabilities of Sun StorageTek
6140 Arrays

2. Use Oracle Automatic Storage Managenent (ASM for
striping

Di sk Config:

— 1 x Sun StorEdge 3510 FC Array (each Array 12 x
73GB). Used for Oracle software and TPCG-H kit.

— 4 x S1 Array (each Array 3 x 73@B). Used for boot
tray

— 27 x Sun StorageTek 6140 Array (each Array 16 x
146CB drives at 15Krpn). Used for all database

objects (tables, indexes, control files, redo I|ogs,

tenporary tabl espace, undo tabl espace, system
t abl espace).

Mrroring was inplenented by creating 4 x 2+2 RAID-1
vol umes on each Sun StorageTek 6140 Array using 512KB
segnent size. The volumes were then presented to the
SUT and partitioned.

Striping was inplenented using Oracle Automatic
St orage Managenent (ASM .

ASM i nst ance i nfornmation:

# initasmora

i nstance_type = asm

processes = 1024

shar ed_pool _size = 2g
sort_area_size = 10485760
ASM DI SKSTRING = '/l i nks/asn d**
ASM DI SKGROUPS = dg_t pch

ASM di sk i nformation:

A disk partition was created fromeach Sun StorageTek
6140 volume (total 108 volunmes) for the ASM di sks.
Soft link (e.g. /links/asm dl -> /dev/rdsk/c4t2d0s4)
was used to point to the physical device.

# create dg_tpch di skgroup
CREATE DI SKGROUP dg_t pch EXTERNAL REDUNDANCY
DI SK

/1inks/asm dl' size 90000M
"/links/asnm d2' size 90000M
"/links/asm d3' size 90000M
"/links/asm d4' size 90000M

/1inks/asn d5' size 90000M

--- nore lines for d6-d103 --

/1inks/asm d104' size 90000M
"/1inks/asm d105' size 90000M
"/1inks/asn d106' size 90000M
"/1inks/asnm d107' size 90000M
"/1inks/asn d108" size 90000M
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Appendix C. Query Text and Query Output

qual01

-- TPGH TPC-R Pricing Sunmary Report Query (Ql)
-- Functional Query Definition
-- Approved February 1998

sel ect
| _returnfl ag,
I _l'inestatus,

sung(| quantlty) as sumaqty,
sun(| _ext endedprice) as sum base_price,

sun(| _extendedprice * (1 - T _discount)) as

sum di sc_price

sun(| _extendedprice * (1 - | _discount) * (1 + | _tax))

as sum charge

avg(l _quantity) as avg_qty,
avg(| _extendedprice) as avg_price
avg(l _di scount) as avg_disc

count (*) as count _order

from
lineitem
wher e

| _shipdate <= to_date ('1998-12-01',
90

roup by
_returnflag,
_linestatus
rder
_returnflag,

g
I
|
0
|
| _l'inestatus

L_RETURNFLAG L_LI NESTATUS SUM QTY

SUM BASE_PRI CE
SUM DI SC_PRI CE
AVG PRI CE
COUNT_ORDER

A F
56586554400. 73
53758257134, 87
38273. 13
1478493. 00

N F
1487504710. 38
1413082168. 05
38284. 47

N o)
111701729697. 74
106118230307. 61
38249. 12
2920374. 00
R F
56568041380. 90
53741292684. 60
38250. 85
1478870. 00

4 rows processed

SUM CHARGE
AVG DI SC

37734107. 00

55909065222. 83
0.05

991417. 00
1469649223. 19
0. 05

74476040. 00

110367043872. 50
0. 05

37719753. 00

55889619119. 83
0. 05

Query Processed in 4.26 seconds

YYYY-MADD ) -

AVG QTY

25.52

25.52
38854. 00

25.50

25.51

qual02

-- TPCG-H TPC-R M ni nrum Cost Supplier Qery (@)

-- Functi onal

Query Definition

-- Approved February 1998

part,

supplier

partsupp

nati on,

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 _nati onkey
and n reglonkey = r_regi onkey
and r_nane = 'EU E

and ps_suppl ycost = (

sel ect

m n( ps_suppl ycost)

from

part supp

supplier

nat i on,

regi on

wher e

p_partkey = ps_partkey

and s_suppkey = ps _suppkey
and s_nationkey = n_nati onkey
and n_regi onkey = r reglonkey
and r_nanme = ' EURCPE

order by
s_acct bal desc
n_nane,

S_nane,
y_partkey

where rownum <= 100

S ACCTBAL S _NAME

N_NAME

P_PARTKEY P_MFGR

S ADDRESS S _PHONE
S COMMVENT

9938. 53 Suppl i er #000005359
UNI TED KI NGDOM

185358. 00 Manuf act ur er #4
QKuHYh, vZG wu2FWEJoLDx 04

6131

uriously regul ar requests hag

9937. 84 Suppl I er #000005969
ROVANI A

108438. 00 Manuf act ur er #1
QEI?I?ENSOSnk m q23Xf b5RW 6dvUcvt 6Qa

efully express instructions. regular requests against

t he stIy fi

9936. 2 Suppl i er #000005250
UNITED KI NGDOM

249. 00 Manuf act ur er #4

B3r qpOxbSEi mdMpy2RH J

2957

33-429-790-

29-520-692-

33-320-228-

etect about the furiously final accounts. slyly ironic
pi nto beans sleep inside the furiously

9923. 77 Suppl i er #000002324

GERVANY

29821. 00 Manuf act ur er #4

y3CD9UywSTCK 17-779-299-
1839

ackages boost blithely. blithely regul ar deposits c
9871. 22 Suppl i er #000006373

GERVANY

43868. 00 Manuf act ur er #5

J8f cXWTgM 17-813-485-
8637

etect blithely bold asynptotes. fluffily ironic
pl atel ets wake furiously; blit

. 9870. 78 Suppl i er #000001286
sel ect from( GERVANY
Se'eczb | 81285. 00 Manuf act ur er #2
s_acctbal , YKA, E2f | i Vd7eUr zp2Ef 8] 1Q<Go2DFnosaTEH 17-516- 924-
S_nane, 4574
n_nane, regul ar accounts. furiously unusual courts above the
p_partkey, fi
p_nfgr, 9870. 78 Suppl i er #000001286
s_address, GERVANY
s_phone, 181285. 00 Manuf act ur er #4
s_comment YKA, E2f | i Vd7eUr zp2Ef 8] 1Q<Go2DFnosaTEH 17-516- 924-
from 4574
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regul ar accounts. furiously unusual courts above the
f

9852. 52 Suppl i er #000008973

RUSSI A

18972. 00 Manuf act ur er #2

t 8I§g7YdBYYH60, Vz24j pDyQ@ 32-188- 594-
7

rns wake final foxes. carefully unusual depende
9847. 83 Suppl i er #000008097

RUSSI A

130557. 00 Manuf act ur er #2
xMe97bpE69INzdwLoX 32- 375- 640-
3593

the special excuses. silent sentinments serve
carefully final ac

9847. 57 Suppl i er #000006345

FRANCE

86344.0 Manuf act ur er #1
\E?3rzk3q6598u6|d8HhCByvrTcSTSvQ DQDag 16- 886- 766-
7945

ges. slyly regular requests are. ruthless, express
excuses cajole blithely across the unu

9847. 57 Suppl i er #000006345
FRANCE
173827. 00 Manuf act ur er #2

VSt 3r zk3qG698u6l d8HhOByvr TcSTSvQ DQDag
7945

ges. slyly regular requests are. ruthless, express
excuses cajole blithely across the unu

16- 886- 766-

9836. 93 Suppl i er #000007342

RUSSI A

4841. 00 Manuf act ur er #4

JA K7C1, 7xr EZSSOw 32-399- 414-
5385

blithely carefully bold theodolites. fur

9817. 10 Suppl i er #000002352

RUSSI A

124815. 00 Manuf act ur er #2
ikggHUngijAKw TgdKcgQOc4D4uCYw 32-551-831-

wake carefully al ongside of the carefully final ex

9817. 10 Suppl i er #000002352

RUSSI A

152351. 00 Manuf act ur er #3

4Lf oHUZj gj EbAKw TgdKcgQOc4D4uCYw 32-551-831-
1437

wake carefully al ongside of the carefully final ex

9739. 86 Suppl i er #000003384

FRANCE

138357. 00 Manuf act ur er #2

0, Z3v4PQ fevE k9Ulb 6J1ucX, | 16- 494- 913-
5925

s after the furiously bold packages sleep fluffily
idly final requests: quickly fina

9721. 95 Suppl i er #000008757
UNI TED KI NGDOM
156241. 00 Manuf act ur er #3
At g6GnMAdT2 33-821-407-
2995
eep furiously sauternes; quick
-------- lines deleted --------
8042. 09 Suppl i er #000003245
RUSSI A
150729. 00 Manuf act ur er #1
32-836- 132-

Dh8I kg39onr bOL4Dy Tf GAM8a90KUX3d9Y
8872

osits. packages cajole slyly. furiously regular
deposits cajole slyly.
7992. 40

FRANCE

118574. 00

8t BydnTDwUqf Bf FV4l 3
8937

q
Suppl i er #000006108

Manuf act ur er #1
16- 974-998-

ironic ideas? fluffily even instructions wake

bl it hel

7980. 65 Suppl i er #000001288

FRANCE

13784. 00 Manuf act ur er #4
ZE, 7HgVPr Cn
8247

ully bold courts. escapades nag slyly. furiously
fluffy theodo
7950. 37
GERVANY

16- 646- 464-

Suppl i er #000008101

33094. 00 Manuf act ur er #5
kkYvL6I uvoj JgTNG | KkaxXQDYgx8l Lohj
8014

areful |y unusual requests x-ray above the quickly
final deposits.

17-627-663-

7937. 93 Suppl i er #000009012

ROVANI A

83995. 00 Manuf act ur er #2

i U Tzi H, Ek3i 4] wSgunXMgr c Tzwdb 29- 250- 925-
9690

to the blithely ironic deposits nag sly

7914. 45 Suppl i er #000001013

RUSSI A

125988. 00 Manuf act ur er #2

ri Rent ps4KEDt YScj pM VW YF6mM\nR 32-194-698-
3365

busily bol d packages are dol ph
Suppl i er#000004211

7912.91

GERVANY

159180. 00 Manuf act ur er #5

2WQRVovHr nB, v03I Kzf Td, 1PYs FXQFFOG 17-266- 947-
7315

ay furiously regular platelets. cou

7912.91 Suppl i er #000004211

GERMANY

184210. 00 Manuf act ur er #4

2WQRVovHr n8, v03I Kzf Td, 1PYs FXQFFOG 17-266-947-
7315

ay furiously regular platelets. cou

7894. 56 Suppl i er #000007981

GERVANY

85472. 00 Manuf act ur er #4

NSJ96v MROAbe XP 17-963- 404-
3760

ic platelets affix after the furious

7887.08 Suppl i er #000009792
GERVANY
164759. 00 Manuf act ur er #3

Y28I TVeYri T3kl GdV2K8f SZ V2UqT5HLC z
4296

ckly around the carefully fluffy theodolites. slyly
i roni ¢ pack

17-988-938-

7871. 50 Suppl i er #000007206

RUSSI A

104695. 00 Manuf act ur er #1

3w f NCnr VnvJj E95sgWZzvW 32-432-452-
7731

ironic requests. furiously final theodolites cajole
final, express packages sleep. quickly reg

7852. 45 Suppl | er #000005864

RUSSI A

8363. 00 Manuf act ur er #4

ggngPZeSXh3h,c 32-454- 883-
1

usly unusual pinto beans. brave ideas sleep carefully
qui ckly iron

7850. 66 Suppl i er #000001518

UNI TED KI NGDOM

86501. 00 Manuf act ur er #1

ONda3YJi HKIOC 33- 730- 383-
3892

ifts haggle fluffily pending pa

7843. 52 Suppl'i er #000006683

FRANCE

11680. 00 Manuf act ur er #4

ggogckivOlYOOOCFwLKEViIbthUy 16-464-517-
4

express, final pinto beans x-ray slyly asynptotes
unusual , unusua

100 rows processed.
Query Processed in 0.30 seconds

qual03

-- TPCG-H TPC-R Shipping Priority Qery (Q3)
-- Functional Query Definition
-- Approved February 1998

select * from (
sel ect
| _orderkey
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sun(| _extendedprice * (1 - | _discount)) as revenue

o_orderdate

o_shippriority

from

cust omrer,

orders,

lineitem

wher e

c_nkt segment = ' BU LDI NG
and c_custkey = o_custkey
and | _orderkey = o_orderkey

and o_orderdate < to_date( '1995-03-15'

" YYYY- MM DD )

and | _shipdate > to_date( '1995-03-15", 'YYYY-MW DD )

group by

I _orderkey
o_orderdate
o_shippriority
order by

revenue desc
o_orderdate)

where rownum <= 10

L_ORDERKEY REVENUE
O_ORDERDATE O SH PPRIORI TY
2456423. 00 406181. 01
05 0.00

3459808. 00 405838. 70
04 0.00

492164. 00 390324. 06
19 0.00

1188320. 00 384537. 94
09 0.00

2435712. 00 378673. 06
26 0.00

4878020. 00 378376. 80
12 0.00

5521732. 00 375153. 92
13 0.00

2628192. 00 373133.31
22 0.00

993600. 00 371407. 46
05 0.00

2300070. 00 367371. 15
13 0.00

10 rows processed.
Query Processed in 0.97 seconds

1995- 03-
1995-03-
1995-02-
1995-03-
1995-02-
1995- 03-
1995- 03-
1995-02-
1995- 03-
1995-03-

qualo4

-- TPGH TPCG R O der Priority Checking Query (4)

-- Functional Query Definition
-- Approved February 1998

sel ect

o_orderpriority,

count (*) as order_count
from

orders

wher e

o_orderdate >= to_date( '1993-07-01'

"YYYY- MM DD )

and o_orderdate < add_nonths(to_date( '1993-07-01'

"YYYY-MM DD ), 3)
and exists (

sel ect

*

from

l'ineitem

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. 00
2-H GH 10476. 00
3- MEDI UM 10410. 00
4- NOT SPECI FI ED 10556. 00
5-LOW 10487. 00

5 rows processed
Query Processed in 0.98 seconds

qual05

-- TPC-H TPC-R Local Supplier Volume Qery (Qb)

-- Functional Query Definition
-- Approved February 1998

sel ect
n_nane,

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

from

cust oner,

orders,

l'ineitem

supplier

nat i on,

regi on

wher e

c_custkey = o_custkey

and | _orderkey = o_orderkey
and | _suppkey = s_suppkey

and c_nationkey = s_nationkey
and s_nati onkey n_nat i onkey
_regi r_regi onkey
A

and o_orderdate >= to_date( '1994-01-01'
DD

"YYYY- M

and o_orderdate < add_nonths(to_date( ' 1994-01-01'

YYYY-MMDD ), 12)

group by

n_nane

order by

revenue desc

N_NAVE REVENUE

| NDONES| A 55502041. 17
VI ETNAM 55295087. 00
CH NA 53724494. 26
I NDI A 52035512. 00
JAPAN 45410175. 70

5 rows processed
Query Processed in 1.45 seconds

qual06

-- TPC-H/TPC-R Forecasting Revenue Change Query (Q6)

-- Functional Query Definition
-- Approved February 1998

select

sum(l_extendedprice * 1_discount) as revenue
from

lineitem

where

1_shipdate >= to_date( '1994-01-01', 'YYYY-MM-DD')

and | shipdate <add_months(to_date( '1994-01-01', 'YYYY-MM-DD'), 12)

and | discount between .06 - 0.01 and .06 + 0.01
and 1_quantity < 24

REVENUE
123141078.23

1 row processed.
Query Processed in 0.24 seconds.

qual07

-- TPCG-H TPC-R Vol une Shi ppi ng Query (Q7)

-- Functional Query Definition
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-- Approved February 1998

sel ect

supp_nati on

cust _nation

| _year,

sun(vol une) as revenue
from

sel ect

nl.n_name as supp_nation

n2. n_name as cust_nation

to_nunber (to_char (l|_shipdate,'yyyy')) as | _year
| _extendedprice * (1 - |_discount) as vol ume
from

suppl i er,

lineitem

orders,

cust omer,

nation ni,

nation n2

wher e

s_suppkey = | _suppkey

and o_orderkey = | _orderkey

and c_custkey = o_custkey

and s_nationkey = nl.n_nationkey

ang c_nationkey = n2.n_nationkey

an

(nl.n_nanme = 'FRANCE and n2.n_nanme = ' GERVANY')
or (nl.n_nanme = 'GERMVANY' and n2.n_nane = ' FRANCE' )

and | _shi pdate betmeen to_date( ' 1995-01-01', " YYYY-

MM DD ) and to_date( '1996-12-31', 'YYYY-MM DD )
) shi ppi ng

group by

supp_nati on

cust _nati on,

| _year

order by

supp_nati on

cust _nation

| _year

SUPP_NATI ON
L_YEAR
REVENUE
FRANCE
1995. 00
54639732. 73
FRANCE
1996. 00
54633083. 31
GERMANY
1995. 00
52531746. 67
GERVANY
1996. 00
52520549. 02

CUST_NATI ON

GERVANY

GERVANY

FRANCE

FRANCE

4 rows processed
Query Processed in 1.07 seconds

qual08

-- TPCG-H TPC R National Market Share Query (@)
-- Variant A
-- Approved February 1998

sel ect
o_year,

sun{case when nation='BRAZIL'" then volune else 0 end )

| sum(vol une)
as nkt_share
from

sel ect

to_nunber (to_char (o_orderdate
| _extendedprice * (1 - | _discount) as vol une,
n2.n_nane as nation

from

part,

supplier,

lineitem

'yyyy')) as o_year

orders,

cust oner,

nation nil,

nation n2

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 _nati onkey

and nl.n reglonkey
and r_nane =

and s_nati onkey = n2 n_nat i onkey

and o_orderdate between to_date ('1995-01-01",

r_regi onkey

M DD) and to date ('1996-12-31", 'YYYY- MV DD

and p_type = ' ECONOMY ANODI ZED STEEL'
) all _nations

group by

o_year

order by

0_year

O_YEAR VKT_SHARE
1995. 00 0.03
1996. 00 0.04

2 rows processed.
Query Processed in 3.16 seconds

" YYYY-
)

qual09

-- TPCG-H TPC-R Product Type Profit Measure Query (Q9)

-- Functional Query Definition
-- Approved February 1998

sel ect

nation,

o_year,

sun(annunt) as sumoprofit
from

sel ect
n_name as nation,
to_nunber (to_char (o_orderdate

yyyy')) as o_year,

I extendedprlce * (1 - | _discount) - ps_supplycost *
_quantity as anpunt

from

part,

suppl i er

l'ineitem

part supp

orders,

nation

wher e

s_suppkey = | _suppkey

and ps_suppkey = | _suppkey

and ps_partkey = | _partkey

and p_partkey = | partkey

and o_orderkey = I _orderkey

and s_nationkey = n_nationkey
and p_nane |ike '%green%

) profit

group by

nation,

o_year

order by

nation,

o_year desc

NATI ON
SUM PROFI T
ALGERI A
31342867. 23
ALGER A
57138193. 02
ALGERI A
56140140. 13
ALGERI A
53051469. 65
ALGERI A

O YEAR
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
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53867582. 13
ALGERI A
54942718. 13
ALGERI A
54628034. 71
ARGENTI NA
30211185. 71
ARGENTI NA
50805741. 75
ARGENTI NA
51923746. 58
ARGENTI NA
49298625. 77
ARGENTI NA
50835610. 11
ARGENTI NA
51646079. 18
ARGENTI NA
50410314. 99
BRAZ| L
27217924. 38
BRAZ| L
48378669. 20
BRAZ| L
50482870. 36
BRAZ| L
47623383. 63
BRAZI L
47840165. 73
BRAZ| L
49054694. 04
BRAZ| L
48667639. 08

CANADA
30379833. 77
CANADA
50465052. 31

CANADA
52560501. 39
CANADA
52375332. 81
CANADA
52600364. 66

CANADA
52644504. 07

CANADA
53932871. 70
CH NA
31075466. 16
CHI NA
50551874. 45
CHI NA

51039293. 88

CHI NA
49287534. 62
CHI NA
50851090. 07
CH NA
54229629. 83
CH NA
52400529. 37
EGYPT
29054433. 39
EGYPT
50627611. 45
EGYPT
49542212. 84
EGYPT
48311550. 32
EGYPT
49790644. 74
EGYPT
48904292. 97
EGYPT
49434932. 62
ETH CPI A
28040717. 27
ETH CPI A
47455009. 87
ETH OPl A
46491097. 57
ETH OPI A
46804449. 30
ETH OPI A
48516143. 92
ETH CPI A

1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.
1992.
1998.
1997.
1996.
1995.
1994
1993.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

46551891. 56
ETH CPI A
44934648. 64

PERU
29326102. 32
PERU
49753780. 40
PERU
50935170. 29
PERU
53309883. 41
PERU
50643531. 80
PERU
51584622. 00
PERU
47523899. 05
ROVANI A
30368667. 40
ROVANI A
50365683. 85
ROVANI A
49598999. 01
ROVANI A
47537642. 87
ROVANI A
51455283. 01
ROVANI A

50407136. 89
ROVANI A
48185385. 13
RUSSI A
28322384. 03
RUSSI A
50106685. 18
RUSSI A
51753342. 43
RUSSI A
49215820. 36
RUSSI A
52205666. 44
RUSSI A
51860230. 03
RUSSI A
53251677. 15
SAUDI ARABI A
31541259. 81
SAUDI ARABI A
52438750. 81
SAUDI ARABI A
52543737. 82
SAUDI ARABI A
52938696. 53
SAUDI ARABI A
51389601. 97
SAUDI ARABI A
52937508. 88
SAUDI ARABI A
54843459. 64

UNI TED KI NGDOM
28494874. 00

UNI TED KI NGDOM
49381810. 90

UNI TED KI NGDOM
51386853. 96

UNI TED KI NGDOM
51509586. 79

UNI TED KI NGDOM
48086499. 71

UNI TED KI NGDOM
49166827. 22

UNI TED KI NGDOM
49349122. 08

UNI TED STATES
25126238. 95

UNI TED STATES
50077306. 42

UNI TED STATES
48048649. 47

UNI TED STATES
48809032. 42

UNI TED STATES
49296747. 18

UNI TED STATES
48029946. 80

1992. 00

lines del eted
1998. 00

1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
1992. 00
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
1992. 00
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
1992. 00
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
1992. 00
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
1992. 00
1998. 00
1997. 00
1996. 00
1995. 00
1994. 00
1993. 00
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UNI TED STATES 1992. 00
48671944. 50

VI ETNAM 1998. 00
30442736. 06
VI ETNAM 1997. 00
50309179. 79
VI ETNAM 1996. 00
50488161. 41
VI ETNAM 1995. 00
49658284. 61
VI ETNAM 1994. 00
50596057. 26
VI ETNAM 1993. 00
50953919. 15
VI ETNAM 1992. 00

49613838. 32

175 rows processed
Query Processed in 2.06 seconds

quall0

-- TPG-H TPC- R Returned Item Reporting Query (QLO)
-- Functional Query Definition
-- Approved February 1998

select * from (
sel ect
c custkey,

sun(l extendedprlce * (1 -
c_acctbal ,

n_nane

c_address,

c_phone

c_conment

from

cust oner,

orders,

lineitem

nation

wher e

c_custkey = o_custkey

and | _orderkey = o_orderkey
and)o orderdate >= to_| date (' 1993-10-01"
DD

_discount)) as revenue

"YYYY- WM

and o_orderdate < add_nonths( to_date( '1993-10-01'
3

"YYYY-MM DD ),

and | _returnflag = 'R
and c_nationkey = n_nationkey
group by

c_custkey,

c_nane

c_acct bal

c_phone

n_nane

c_address,

c_conment

order by

revenue desc)

where rownum <= 20

C_CUSTKEY C_NAMVE
REVENUE
C_ACCTBAL N_NAMVE
C_ADDRESS C_PHONE
C_COVMENT
57040. 00 Cust omer #000057040
734235, 25
632. 87 JAPAN
22- 895- 641-

Ei oyzj f 4pp
3466

sits. slyly regular requests sleep alongside of the
regul ar i nst

143347. 00 Cust oner #000143347

721002. 69

2557. 47 EGYPT

laReFYv, Kw4 14-742-935-
3718

ggle carefully enticing requests. final deposits use
bol d, bold pinto beans. ironic, idle re

60838. 00 Qust omer #000060838

679127. 31

2454. 77 BRAZI L
64EaJ5vMAHWI| BOxJKI pNc2RJi VE 12-913-494-
9813

need to boost against the slyly regular account
101998. 00 Cust oner #000101998
637029. 57
3790. 89 UNI TED KI NGDOM
01c9C LnNt f OQYnyj 33-593-865-
6378
ress foxes wake slyly after the bold excuses. ironic
platelets are furiously carefully bold theodolites

125341. 00 Cust onmer #000125341

633508. 09

4983. 51 GERVANY
gsg([[ﬁbceLBCﬁquJznkNaK 17-582-695-

arefully even depths. blithely even excuses sleep
furiously. foxes use except the dependencies. ca

25501. 00 Cust oner #000025501
620269. 78
7725.04 ETH OPI A
W56 MXuoi aYCCZaml| , Rn0B4ACUGIk QBDZ 15-874-808-
6793

he pending instructions wake carefully at the pinto
beans. regular, final instructions along the slyly

fina

115831. 00 Cust oner #000115831
596423. 87

5098. 10 FRANCE

r FeBbEEyk dl ne7zV5f Drm q1oKO9wW7pxqCgl ¢ 16- 715- 386-
3788

| somas sleep. furiously final deposits wake blithely
regular pinto b

84223. 00 Cust oner #000084223

594998. 02

528. 65 UNI TED KI NGDOM

nAVZCs6BaWap rr M27N 2gBnzc5WBauxbA 33-442-824-
8191

slyly final deposits haggle regular, pending
dependenci es. pendi ng escapades wake

54289. 00 Cust oner #000054289

585603. 39

5583. 02 | RAN

vngOCSLDBadSJQ , 00bkZ 20- 834-292-
47

ely special foxes are quickly finally ironic p

39922. 00 Cust onmer #000039922

584878. 11

7321.11 GERVANY

Zgy4s501 2GKN4pLDPBUSNB42g1 w6R 17-147-757-
8036

y final requests. furiously final foxes cajole
blithely special platelets. f

6226. 00 Cust oner #000006226
576783. 76
2230. 09 UNI TED KI NGDOM

8gPu8, NPGkf yQQ0hcl YUGPI BW, ybP5g, 33-657-701-
3391

endi ng platel ets along the express deposits cajole
carefully final

922. 00 Cust oner #000000922
576767. 53
3869. 25 GERVANY

Az9RFaut 7NkPnc5z SD2PwHgVWwr 4j Rz q 17-945-916-
9648

luffily fluffy deposits. packages ¢

147946. 00 Cust oner #000147946
576455. 13
2030. 13 ALGERI A

i ANyZH ghyy7Aj ahOpTr YyhJ 10- 886- 956-
3143

ithely ironic deposits haggle blithely ironic
requests. quickly regu

115640. 00 Cust oner #000115640

569341. 19

6436. 10 ARGENTI NA

Wt gf i a9ql 7EpHgecU1X 11-411-543-
4901

ost slyly along the patterns; pinto be

73606. 00 Cust oner #000073606

568656. 86

1785. 67 JAPAN

XUROTr 05y ChDf OCr j kd2ol 22-437-653-
6966

he furiously regular ideas. slowy
110246. 00 Cust oner #000110246
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566842. 98

7763. 35 VI ETNAM

7Kzf | gX MDOg7sCkl 31- 943- 426-
9837

egul ar deposits serve blithely above the f

142549. 00 Cust oner #000142549

563537. 24

5085. 99 | NDONESI A

ChqEoK430ysj dHbt KCp6dKqgj Nyvvi 9 19- 955- 562-
2398

sl eep pending courts. ironic deposits against the
careful ly unusual platelets cajole carefully express
accounts.

146149. 00 Cust oner #000146149

557254. 99

1791. 55 ROVANI A

s87f vzFQoU 29-744- 164-
6487

of the slyly silent accounts. quickly final accounts
across the

52528. 00 Cust oner #000052528

556397. 35

551.79 ARGENTI NA

NFzt y TORLOUQJ 11-208- 192-
3205

deposits hinder. blithely pendi ng asynptotes breach
slyly regular re

23431. 00 Cust omer #000023431

554269. 54

3381. 86 ROVANI A

2I-)I%i VOphghal aaydNol | b 29- 915- 458-
54

nusual , even instructions: furiously stealthy n

20 rows processed.
Query Processed in 1.59 seconds.

qualll

-- T?C—FVTPC—R I nportant Stock |dentification Query
Q1

-- Functional Query Definition

-- Approved February 1998

sel ect

ps_partkey,

sun( ps_suppl ycost * ps_availqty) as val ue
from

part supp,

supplier,

nation

wher e

ps_suppkey = s_suppkey

and s_nationkey = n_nationkey

and n_nanme = ' GERVANY'

group by

ps_part key havi ng

sun( ps_suppl ycost * ps_availqty) > (

sel ect

?un(ps_supplycost * ps_availqty) * 0.0001000000
rom

part supp,

supplier,

nation

wher e

ps_suppkey = s_suppkey

and s_nationkey = n_nationkey
and n_nanme = ' GERVANY'

)

order by

val ue desc

PS_PARTKEY VALUE
129760. 00 17538456. 86
166726. 00 16503353. 92
191287. 00 16474801. 97
161758. 00 16101755. 54
34452. 00 15983844. 72
139035. 00 15907078. 34
9403. 00 15451755. 62
154358. 00 15212937. 88
38823. 00 15064802. 86
85606. 00 15053957. 15

33354.

154747. 00

82865.
76094.
222.00

121271. 00

55221.
228109.
76281.
85298.
85158.

139684. 00

31034.
87305.
10181.
62323.
26489.
96493.
56548.
55576

159751. 00

92406.

182636. 00
199969. 00

62865.
7284.0

197867. 00

11562.
75165.
97175.

140840. 00

65241.

166120. 00

9035. 0

144616. 00
176723. 00
170884. 00

29790.
95213.

183873. 00

13141.

193327. 00
152612. 00
139680. 00

31134.
45636.
56694.
8114.0
71518.
72922.

146699. 00

92387.

186289. 00

95952,

196514. 00

4403.0
2267.0
45924.
11493.

104478. 00
166794. 00
161995. 00

23538.
41093.

112073. 00

92814.
88919.
79753.

108765. 00
146530. 00

71475.
36289.
61739.
52338.

194299. 00
105235. 00

77207.
96712.
10157.

171154. 00

79373.

113808. 00

27901.

128820. 00

25891.

00

00
00

00
00
00
00
00

00
00

00
0

00
00
00

00
0

00
00

00

00
00
00
0

00
00

00
00

0
0
00
00

00
00

00
00
00

00
00
00
00

00
00
00
00
00

00

14408297.
14407580.
14235489.
14094247.
13937777.
13908336.
13716120.
13666434.
13646853.
13581154.
13554904.
13535538.
13498025.
13482847.
13445148.
13411824,
13377256.
13339057.
13329014.
13306843.
13306614.
13287414.
13223726.
13135288.
13001926.
12945298.
12944510.
12931575.
12916918.
12911283.
12896562.
12890600.
12876927.
12863828.
12853549.
128323009.
12792136.
12723300.
12555483.
12550533.
lines deleted ---

7942730.
7941036.
7940663.
7939242.
7938318.
7937240.
7936015.
7933921.
7932261.
7930400.
7929167.
7928972.
7928786.
7927972.
7927180.
7925729.
7925649.
7925047.
7916722.
7916253.
7913842.
7910874.
7909752.
7909579.
7908617.
7908262.
7907992.
7907933.
7905338.
7905336.
7903367.
7901946.
7900794.
7898638.
7898421.
7897829.
7897752.
7897575.
7897046.
7896814.
7896186.
7893353.
7892952.
7892882.
7890511.
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122819. 00 7888881. 02
154731. 00 7888301. 33
101674. 00 7879324. 60
51968. 00 7879102. 21
72073. 00 7877736. 11
5182. 00 7874521.73

1048 rows processed.
Query Processed in 1.58 seconds.

quall2

-- TPCG H TPC R Shi ppi ng Mbdes and Order Priority Query
(QL2)

-- Functional Query Definition

-- Approved February 1998

sel ect

| _shi pnode,

sun{ case

when o_orderpriori
or o_orderpriority
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 0

end) as |ow_|ine_count

from

orders,

lineitem

wher e

o_orderkey = | _orderkey

and | _shipnode in (' MAIL', 'SHP")

and | _conmitdate < | _receiptdate

and | _shipdate < |_commitdate
and)l_receiptdate >= to_date( '1994-01-01'
DD

and | _recei ptdate < add_nonths(to_date ('1994-01-01',
"YYYY-MMDD ), 12)

group by

| _shi pnode

order by

| _shi pnode

ty = '1-URGENT'
= "2-H&H

"YYYY- M

L_SHI PMODE HI GH_LI NE_COUNT
MAI L 6202.00
SHI P 6200. 00

LOW LI NE_COUNT
9324. 00
9262. 00

2 rows processed.
Query Processed in 1.05 seconds.

quall3

-- TPG-H TPC R Custoner Distribution Query (QL3)
-- Functional Query Definition
-- Approved February 1998

sel ect

c_count,

count (*) as custdi st
from

sel ect

c_cust key,

count (o_orderkey) as c_count
from

custoner, orders where
c_custkey = o_custkey(+)

and o_comment (+) not |ike '%pecial % equest s%
group by

c_cust key

) c_orders

group by

c_count

order by

cust di st desc,
c_count desc

C_COUNT CUSTDI ST
0.00 50005. 00
9. 00 6641. 00
10. 00 6532. 00
11.00 6014. 00
8. 00 5937. 00
12.00 5639. 00
13. 00 5024. 00
19. 00 4793. 00
7.00 4687. 00
17.00 4587. 00
18. 00 4529. 00
20.00 4516. 00
15. 00 4505. 00
14.00 4446. 00
16. 00 4273. 00
21.00 4190. 00
22.00 3623. 00
6. 00 3265. 00
23.00 3225. 00
24.00 2742.00
25. 00 2086. 00
5.00 1948. 00
26.00 1612. 00
27.00 1179. 00
4.00 1007. 00
28.00 893. 00
29. 00 593. 00
3.00 415. 00
30. 00 376. 00
31.00 226. 00
32.00 148. 00
2.00 134. 00
33.00 75. 00
34.00 50. 00
35.00 37.00
1.00 17.00
36. 00 14. 00
38. 00 5.00
37.00 5.00
40. 00 4.00
41.00 2.00
39. 00 1.00

42 rows processed.
Query Processed in 1.27 seconds

quall4

-- TPC-H/TPC-R Promotion Effect Query (Q14)
-- Functional Query Definition
-- Approved February 1998

select

100.00 * sum(case

when p_type like PROMO%'

then 1_extendedprice * (1 - 1_discount)

else 0

end) / sum(l_extendedprice * (1 -1 discount)) as promo_revenue
from

lineitem,

part

where

1 partkey = p_partkey

and |_shipdate >= date '1995-09-01'

and 1_shipdate < date '1995-09-01' + interval '1' month

PROMO_REVENUE
16.38

1 row processed.
Query Processed in 0.27 seconds.
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quall5

-- TPC-H/TPC-R Top Supplier Query (Q15)
-- Functional Query Definition
-- Approved February 1998

with revenue as (

select

1_suppkey supplier_no,

sum(l_extendedprice * (1-1_discount)) total revenue
from

lineitem

where

1_shipdate >=to_date ( '1996-01-01', 'YYYY-MM-DD')
and |_shipdate < add_months(to_date ( '1996-01-01', 'YYYY-MM-DD'), 3)
group by

1 suppkey

)

select

s_suppkey,

s_name,

s_address,

s_phone,
total_revenue

from

supplier,

revenue

where

s_suppkey = supplier no
and total_revenue = (
select
max(total_revenue)
from

revenue

)

order by

s_suppkey

S SUPPKEY S_NAME

S_ADDRESS S PHONE  TOTAL REVENUE
8449.00 Supplier#000008449

Wp34zim9qYFbVctdW 20-469-856-8873 1772627.21

1 row processed.
Query Processed in 0.90 seconds.

quall6

-- TPG-H TPC R Parts/ Supplier Relationship Query (QL6)

-- Functional Query Definition
-- Approved February 1998

sel ect

p_brand

p_type

p_si ze

count (di stinct ps_suppkey) as supplier_cnt
from

par t supp,

part

wher e

p_partkey = ps_partkey

and p_brand <> ' Brand#45

and p_type not like ' MEDI UM POLI SHED%

and p_size in (49, 14, 23, 45, 19, 3, 36, 9)
and ps_suppkey not in (

sel ect

s_suppkey

from

suppl i er

wher e

s_comment |ike ' %Cust orer %Conpl ai nt s%

)
group by

p_brand,

p_type,

order by

supplier_cnt desc

p_brand,

Pl b6

P BRAND P TYPE

SUPPLI ER_CNT

Brand#41  MEDI UM BRUSHED TI N
5?528#54 STANDARD BRUSHED COPPER
%Zégg#ll STANDARD BRUSHED TI N
%?528#11 STANDARD BURNI SHED BRASS
é?égg#ls MEDI UM ANCDI ZED NI CKEL
Brand#15  SMALL ANCDI ZED BRASS
Brand#15  SMALL BURN SHED NI CKEL
éfiagg#zl MEDI UM ANCDI ZED COPPER
%fiagg#zz SMALL BRUSHED NI CKEL
%?528#22 SMALL BURNI SHED BRASS
é?égg#zs MEDI UM BURNI SHED COPPER
Brand#31  PROVD POLI SHED COPPER
Brand#33  LARGE POLISHED TIN
éfégg#m PROMD POLI SHED STEEL
%fiagg#ss PROMD BRUSHED NI CKEL
%?528#41 ECONOW BRUSHED STEEL
éfégg#u ECONOW POLI SHED TI N
Brand#4l  LARGE PLATED COPPER
Brand#42  ECONOMY PLATED BRASS
éfégg#n STANDARD POLI SHED TI N
%fiaggms PROMD BRUSHED TI N
%?528#43 SMALL ANODI ZED COPPER
é?égg#M STANDARD POLI SHED NI CKEL
Brand#52  ECONOWY PLATED TIN
Brand#52  STANDARD BURNI SHED NI CKEL
éfégg#w MEDI UM ANCDI ZED STEEL
%fiagg#m PROMD ANODI ZED NI CKEL
%?528#32 ECONOW PLATED BRASS
érgégg#sz SMALL ANODI ZED COPPER
Brand#11  ECONOMY BRUSHED COPPER
Brand#11  ECONOMY PLATED BRASS
59528#11 LARGE BRUSHED COPPER
%9538#11 LARGE POLI SHED CCPPER
%?'agg#lz STANDARD ANCDI ZED TI N
é?égg#lz STANDARD PLATED BRASS
Brand#13  ECONOWY BRUSHED BRASS
%Eégg#ls ECONOW BURNI SHED STEEL

P Sl ZE
3.00
14. 00
23.00
36.00
3.00
45.00
19. 00
3.00
3.00
19. 00
36.00
36.00
23.00
14. 00
14.00
9.00
19. 00
36.00
3.00
49.00
3.00
36.00
3.00
14. 00
3.00
14.00
45.00
9.00
3.00
45.00
23.00
49. 00
49.00
49.00
19. 00
9.00
14. 00
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Br and#13
20. 00
Br and#13
20. 00
Br and#13
20. 00
Br and#13
20. 00
Br and#13
20. 00
Br and#14
20. 00
Br and#14
20. 00
Br and#14
20. 00
Br and#14
20. 00
Br and#14
20. 00
Br and#15
20. 00
Br and#15
20. 00
Br and#15
20. 00

Br and#55
4. 00
Br and#55
4. 00
Br and#55
4,00
Br and#55
4,00
Br and#55
4.00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4,00
Br and#55
4,00
Br and#55
4.00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4,00
Br and#55
4,00
Br and#55
4.00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4,00
Br and#55
4,00
Br and#55
4.00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4,00
Br and#55
4,00
Br and#55
4.00

LARGE BURNI SHED NI CKEL
MVEDI UM BURNI SHED COPPER
SVALL BRUSHED TI N
STANDARD ANODI ZED COPPER
STANDARD PLATED NI CKEL
ECONOMY ANCDI ZED COPPER
ECONOWY PLATED TI' N
ECONOWY POLI SHED NI CKEL
MVEDI UM ANODI ZED NI CKEL
SMALL POLI SHED TI'N
MEDI UM ANOCDI ZED COPPER
VEDI UM PLATED TI N
PROMO PLATED BRASS

--- lines deleted
STANDARD BURNI SHED STEEL
STANDARD BURN SHED STEEL
STANDARD BURNI SHED TI N
STANDARD BURNI SHED TI N
STANDARD BURNI SHED TI N
STANDARD BURNI SHED TI N
STANDARD PLATED BRASS
STANDARD PLATED BRASS
STANDARD PLATED BRASS
STANDARD PLATED COPPER
STANDARD PLATED COPPER
STANDARD PLATED NI CKEL
STANDARD PLATED NI CKEL
STANDARD PLATED NI CKEL
STANDARD PLATED STEEL
STANDARD PLATED STEEL
STANDARD PLATED STEEL
STANDARD PLATED TI N
STANDARD PLATED TI N
STANDARD PLATED TI N
STANDARD POLI SHED BRASS
STANDARD PQOLI SHED BRASS
STANDARD PQOLI SHED BRASS
STANDARD POLI SHED COPPER
STANDARD POLI SHED COPPER
STANDARD POLI SHED COPPER
STANDARD POLI SHED NI CKEL
STANDARD PQLI SHED NI CKEL
STANDARD PCOLI SHED NI CKEL

19. 00
36. 00
45. 00
3.00
23.00
14. 00
36. 00
3.00
3.00
14. 00
9.00
23.00
14. 00
36. 00
45. 00
9.00
19. 00
36. 00
49. 00
9.00
45. 00
49. 00
9. 00
45. 00
3.00
19. 00
45. 00
14. 00
23.00
49. 00
9.00
14. 00
36. 00
3.00
9. 00
23.00
3.00
23.00
45. 00
3.00
23.00
36. 00

Br and#55
4.00
Br and#55
4. 00
Br and#55
4. 00
Br and#55
4.00
Br and#55
4.00
Br and#55
4.00
Br and#55
4.00
Br and#11
3.00
Br and#15
3.00
Br and#15
3.00
Br and#21
3.00
Br and#22
3.00
Br and#25
3.00
Br and#32
3.00
Br and#33
3.00
Br and#35
3.00

Br and#51
3.00
Br and#52
3.00
Br and#53
3.00
Br and#54
3.00
Br and#55
3.00
Br and#55
3.00

STANDARD POLI SHED NI CKEL
STANDARD PCLI SHED NI CKEL
STANDARD PCLI SHED STEEL
STANDARD PCLI SHED STEEL
STANDARD PCLI SHED TI N
STANDARD POLI SHED TI N
STANDARD POLI SHED TI N
SMALL BRUSHED TI N

LARGE PLATED NI CKEL
LARCGE PQLI SHED NI CKEL
PROMO BURNI SHED STEEL
STANDARD PLATED STEEL
LARGE PLATED STEEL
STANDARD ANCDI ZED COPPER
SMALL ANCDI ZED BRASS
MEDI UM ANCDI ZED TI N
SMALL PLATED BRASS

MEDI UM BRUSHED BRASS
MEDI UM BRUSHED TI N
ECONOMY PQOLI SHED BRASS
PROMO PLATED BRASS
STANDARD PLATED TI N

18314 rows processed
Query Processed in 0.65 seconds

45. 00
49. 00
14. 00
23.00
9.00

19. 00
36. 00
19. 00
45. 00
9.00

45. 00
23.00
19. 00
23.00
9.00

19. 00
23.00
45. 00
45. 00
9.00

19. 00
49. 00

quall?7

-- TPC-H/TPC-R Small-Quantity-Order Revenue Query (Q17)
-- Functional Query Definition
-- Approved February 1998

select

sum(l_extendedprice) / 7.0 as avg_yearly

from
lineitem,
part
where

p_partkey =1 partkey

and p_brand = 'Brand#23'

and p_container = 'MED BOX'
and |_quantity < (

select

0.2 * avg(l_quantity)

from
lineitem
where

1 partkey =p_partkey
)

AVG_YEARLY

348406.05

1 row processed.
Query Processed in 0.97 seconds.
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quall8

-- TPG-H TPC R Large Vol une Customer Query (QL8)
-- Function Query Definition
-- Approved February 1998

select * from (
sel ect

c_name

c_custkey,

o_order key
o_orderdate
o_total price,
sunm(l _quantity)
from

cust orrer,

orders,

l'ineitem

wher e

o_orderkey in (
sel ect

| _orderkey

from

l'ineitem

group by

| _orderkey havi ng

sunm(l _quantity) > 300

and c_custkey = o_custkey
and o_orderkey = I _orderkey

group by

c_name

c_cust key,
o_order key
o_orderdate
o_total price
order by

o_total price desc
o_orderdate

where rownum <= 100

C_NAME

O_ORDERKEY

O _TOTALPRI CE

Cust oner #000128120
4722021. 00
544089. 09

Cust oner #000144617
3043270. 00
530604. 44

Cust oner #000013940
2232932. 00
522720. 61

Cust oner #000066790
2199712. 00
515531. 82

Cust oner #000046435
4745607. 00
508047. 99

Cust oner #000015272
3883783. 00
500241. 33

Cust oner #000146608
3342468. 00
499794. 58

Cust oner #000096103
5984582. 00
494398. 79

Cust oner #000024341
1474818. 00
491348. 26

Cust oner #000137446
5489475. 00
487763. 25

Cust oner #000107590
4267751. 00
485141. 38

Cust oner #000050008
2366755. 00
483891. 26

Cust oner #000015619
3767271. 00
480083. 96

C_CUSTKEY
O ORDERDATE
SUM L_QUANTI TY)
128120. 00
1994- 04- 07
323.00
144617. 00
1997- 02-12
317.00
13940. 00
1997- 04- 13
304. 00
66790. 00
1996- 09- 30
327.00
46435. 00
1997- 07- 03
309. 00
15272. 00
1993- 07- 28
302. 00
146608. 00
1994- 06- 12
303. 00
96103. 00
1992- 03- 16
312.00
24341. 00
1992-11-15
302. 00
137446. 00
1997- 05- 23
311. 00
107590. 00
1994- 11- 04
301. 00
50008. 00
1996- 12- 09
302. 00
15619. 00
1996- 08- 07
318. 00

Cust oner #000077260
1436544. 00
479499. 43

Cust oner #000109379
5746311. 00
478064. 11

Cust oner #000054602
5832321. 00
471220. 08

Cust onmer #000105995
2096705. 00
469692. 58

Cust oner #000148885
2942469. 00
469630. 44

Cust oner #000114586
551136. 00
469605. 59

Cust oner #000105260
5296167. 00
469360. 57

Cust omer #000147197
1263015. 00
467149. 67

Cust oner #000064483
2745894. 00
466991. 35

Cust oner #000136573
2761378. 00
461282. 73

Cust oner #000016384
502886. 00
458378. 92

Cust onmer #000117919
2869152. 00
456815. 92

Cust onmer #000012251
735366. 00
455107. 26

Cust oner #000120098
1971680. 00
453451. 23

Cust oner #000066098
5007490. 00
453436. 16

Cust onmer #000117076
4290656. 00
449545. 85

Cust onmer #000129379
4720454. 00
448665. 79

Cust oner #000126865
4702759. 00
447606. 65

Cust oner #000088876
983201. 00
446717. 46

Cust onmer #000036619
4806726. 00
446704. 09

Cust oner #000141823
2806245. 00
446269. 12

Cust oner #000053029
2662214. 00
446144. 49

Cust oner #000018188
3037414. 00
443807. 22

Cust omer #000066533
29158. 00

443576. 50

Cust onmer #000037729
4134341. 00
441082. 97

Cust oner #000003566
2329187. 00
439803. 36

Cust oner #000045538
4527553. 00
436275. 31

Cust onmer #000081581
4739650. 00
435405. 90

Cust onmer #000119989
1544643. 00

77260. 00
1992-09-12
307.00

109379. 00
1996- 10- 10
302. 00

54602. 00
1997- 02- 09
307. 00

105995. 00
1994- 07- 03
307. 00

148885. 00
1992- 05-31
313. 00

114586. 00
1993- 05-19
308. 00

105260. 00
1996- 09- 06
303. 00

147197. 00
1997- 02- 02
320. 00

64483. 00
1996- 07- 04
304. 00

136573. 00
1996- 05- 31
301. 00

16384. 00
1994- 04- 12
312. 00

117919. 00
1996- 06- 20
317.00

12251. 00
1993-11-24
309. 00

120098. 00
1995- 06- 14
308. 00

66098. 00
1992- 08- 07
304. 00

117076. 00
1997- 02- 05
301. 00

129379. 00
1997- 06- 07
303. 00

126865. 00
1994-11-07
320. 00

88876. 00
1993-12- 30
304. 00

36619. 00
1995-01-17
328. 00

141823. 00
1996- 12- 29
310. 00

53029. 00
1993-08-13
302. 00

18188. 00
1995-01- 25
308. 00

66533. 00
1995-10-21
305. 00

37729. 00
1995- 06- 29
309. 00

3566. 00
1998-01- 04
304. 00

45538. 00
1994- 05- 22
305. 00

81581. 00
1995-11-04
305. 00

119989. 00
1997-09- 20
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434568. 25 320. 00

Cust oner #000003680 3680. 00
3861123. 00 1998- 07- 03
433525. 97 301. 00

Cust oner #000113131 113131. 00
967334. 00 1995-12-15
432957. 75 301. 00

Cust oner #000141098 141098. 00
565574. 00 1995- 09- 24
430986. 69 301. 00

Cust oner #000093392 93392. 00
5200102. 00 1997-01-22
425487. 51 304. 00

Cust oner #000015631 15631. 00
1845057. 00 1994- 05- 12
419879. 59 302. 00

Cust oner #000112987 112987. 00
4439686. 00 1996- 09- 17
418161. 49 305. 00

Cust oner #000012599 12599. 00
4259524. 00 1998- 02-12
415200. 61 304. 00

Cust oner #000105410 105410. 00
4478371. 00 1996- 03- 05
412754. 51 302. 00

Cust oner #000149842 149842. 00
5156581. 00 1994- 05- 30
411329. 35 302. 00

Cust oner #000010129 10129. 00
5849444. 00 1994- 03-21
409129. 85 309. 00

Cust oner #000069904 69904. 00
1742403. 00 1996- 10- 19
408513. 00 305. 00

Cust oner #000017746 17746. 00
6882. 00 1997- 04- 09
408446. 93 303. 00

Cust oner #000013072 13072. 00
1481925. 00 1998- 03- 15
399195. 47 301. 00

Cust oner #000082441 82441. 00
857959. 00 1994- 02- 07
382579. 74 305. 00

Cust oner #000088703 88703. 00
2995076. 00 1994- 01- 30
363812. 12 302. 00

57 rows processed

Query Processed in 2.25 seconds

quall9

-- TPC-H/TPC-R Discounted Revenue Query (Q19)

and p_size between 1 and 10

and |_shipmode in ('AIR', 'AIR REG")

and |_shipinstruct = 'DELIVER IN PERSON'
)

or

(

p_partkey =1 partkey

and p_brand = 'Brand#34'

and p_container in ('LG CASE', 'LG BOX', 'LG PACK', 'LG PKG")
and 1_quantity >= 20 and 1_quantity <= 20 + 10

and p_size between 1 and 15

and 1 shipmode in ('AIR', 'AIR REG')

and |_shipinstruct = 'DELIVER IN PERSON'

)

REVENUE
3083843.06

1 row processed.
Query Processed in 1.42 seconds.

qual20

-- TPCGH TPC-R Potential Part Pronotion Query (QO0)
-- Function Query Definition
-- Approved February 1998

sel ect
s_nane,
s_address
from
suppl i er
nati on
wher e
S suppkey in (
sel ect
ps suppkey
from
part supp
wher e
ps_partkey in (
sel ect
p part key
from
part
wher e
p_nane |ike 'forest%

and ps_availqty > (
sel ect

0.5 * sun(l

_quantity)

-- Functional Query Definition
-- Approved February 1998

select

sum(l_extendedprice* (1 - 1_discount)) as revenue
from

lineitem,

part

where

(

p_partkey =1 partkey

and p_brand = 'Brand#12'

and p_container in ('SM CASE', 'SM BOX', 'SM PACK', 'SM PKG")
and |_quantity >=1 and |_quantity <=1 + 10

and p_size between 1 and 5

and 1 shipmode in ('AIR', 'AIR REG")

and |_shipinstruct = 'DELIVER IN PERSON'

)

or

(

p_partkey =1 partkey

and p_brand = 'Brand#23'

and p_container in (‘MED BAG', 'MED BOX', 'MED PKG', 'MED PACK")
and |_quantity >= 10 and 1_quantity <= 10 + 10

from

l'ineitem

wher e

| _partkey = ps_partkey
and | _suppkey = ps_suppkey

and | _shipdate >= to_date ('1994-01-01', 'YYYY-MMDD )

and | _shipdate < add_nonths( to_date (' 1994- 01- 01'
"YYYY-MH DD ), 12)
)

)
and s_nationkey = n_nationkey
and n_name = ' CANADA'

order by

S_nane

S_NAME S_ADDRESS
Suppl | er #000000020 i YbAE, RnTynr ZVYaFZva2SH, j
Suppl i er #000000091
YVA5D7Tkf dQanOOZ7q9Qxky GUapUloONU6Q3
Suppl i er #000000197
YC2Acon6kj Y3zj 3Fbxs2k4Vdf 7X0cd2F
Suppl i er #000000226 83qCdU2EYRIPQAGhEt N GRZEd
Suppl i er #000000285
Br 7elnnt 1yxr w6l ngpJ7YdhFD uBf

Suppl i er #000000378
Suppl i er #000000402
Suppl i er #000000530

Ccnlyf RXI agA8ukENJv,

Ff bhy CxW cPr C8l t p9

i 9SwADoy MhzhKXCHOBY, AYSgnD

0gwCMwobKY
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Suppl i er #000000688

f wsocppnZpYBBI Pl 718hCi hLDZSKhKX

Suppl | er #000000710 f19YPvOyb
QYw KC, oPycp& i eBAcwKIo

Suppl i er #000000736

| 61 2nMWuovf KnuVgaSGK2r Dy65D AFLegi L7
Suppl i er #000000761

z|l SLel QU 2Xr vTTFnv7WACYZGvvMIx882d4

Suppl i er #000000884 bmhEShej aS
Suppl i er #000000887 ur EaTej HSPOADP2ARr f
Suppl i er #000000935 ij98czM

2KzWe7dDTOxB8sqOUf Cdvr X
Suppl i er #000000975
hdZJo73gFQF8y

Suppl i er #000001263
Suppl i er #000001399
Suppl i er #000001446
Suppl i er #000001454
Suppl i er #000001500
Suppl i er #000001602
Suppl i er #000001626
Suppl i er #000001682
Suppl i er #000001699
Suppl i er #000001700
Suppl i er #000001726
Suppl i er #000001730
vhk

Suppl i er #000001746
gWsendl CekQGlaWluq06uQaCnblse8lirv7 hBRd

Suppl i er #000001752 Fr a7out x41THYJaRThdOG Bk
Suppl i er #000001856

j XcRgzYF0ah05i R8p6wsShJJLcUGy Yi URPY FWUMM

Suppl i er#000001931 FpJbMJ2h6ZR2eBv8l 9NI xF
Suppl i er #000001939 Nr k, JA4bf ReUs

Suppl i er #000001990

DSDJkCgBJzuPglyuM CUdLnsRI i OxkkHezTCA

Suppl i er #000002020 j B6r 1d7MxP6co

Suppl i er #000002022 dwebGX71 d2pc25YvY33
Suppl i er #000002036 20yt Tt VCbj KUUI 2WCBOA
Suppl i er #000002204

uYm r 46C06udCganj OKi RsoTQakZsEyssL

, AC e, t BbNwKb5xMJzeohxI Rn,

r QW 6nf 8ZhB2TAi | DI vo5I o
Lnr ocnl MSy YOMIANX 7

| ch9HWNU1R7a0L| ybsUodVknk6
TOpi ngu2TVXI j hi L93h,
wDnF5xLxt Qch9ct Vu,

uKNW eaf aM644

UhxNRzUuldt FnpO

pXTkGxr TQWYH1Rr

QCArf J2601 j VPgqqcqVXeRI
7hM Cof 1Y5zLFg

TeRY7Tt TH24sEwor d7yAaSkj x8
Rc8e, 1Pybn r 6zo0VJI Ei DOUD

Suppl i er #000002243 nSCEV3JeQU79
Suppl i er #000002245

hz2qWKW/j O/thPYNbszﬁszr TaDM

Suppl i er #000002282

ES21K9dxoWLI 1TzWG 7ekdl N\WSWiv1Z  6nQ BKn
Suppl i er #000002303 nCoW pB6YOynmbgCht 71 t f kl pkHI
Suppl i er #000002373 Rz HSxOTQnEl g xI Bi VA52Z
JB58r JhPRyl R
Suppl i er #000002419 qydBQd14l1 51 5mvXa4f YY
Suppl i er #000002481
nLKHUON2M 9TOA06Znq9GEMEI | MO2
Suppl i er #000002571 JZUugz04c i JFLrl Gsz90 N W
1r VHNI Reyq
Suppl i er #000002585
CsPoKpw2QUTY4AVINKWIt t nel a4SN
Suppl | er #000002630 ZI QAvj NUY9KHSi ve znik
VI PI DI 7CCo21
--- lines deleted ---
Suppl i er #000007398 V8eE60Z00OFNU,
Suppl i er #000007402 4UW58er y1rj ngSR5
Suppl i er #000007448 yhhpW Ji 7EJ6Q6VCaQ
Suppl i er #000007477 9InB) Owf hWe CvVHxk U, PpAXWSHOh
Suppl i er #000007509 g8, V6LJRoHJj HcQuSGraLTMWy
Suppl i er #000007561 rMeFg2530VC
Suppl i er #000007789
r Q7cUcPrt udOy BsvNSki ngH6qr f W2Sz
Suppl i er #000007801 69fi, UlLr 6enUb
Suppl i er#000007818 yhhc2CQec Jrvc8zqgBi 83
Suppl i er #000007885
u3si cchh5ZpyTUpNlcJKNcAoabl WY
Suppl i er #000007918 r, vOmnBQGLOEYyj 1
Suppl i er #000007926 Er zCF80K9Uy
Suppl i er #000007957 ELwni 014ssoUl dRyZI L OK3Vt zb
Suppl i er #000007965 F7Un51 J7p5hhj
Suppl i er #000007968
DsFOUl Z2Fo6HXN9aEr vygli kHoD582HSGZpP
Suppl i er #000007998 LnASFBf YRFO09d6d, asBvVq9Lo2P
Suppl i er #000008168 a0a82a8ZbKCnf DLX
Suppl i er #000008231 | K7eGw Yj 90sTdpsP, veqWkLB
Suppl i er #000008243 2AyePMDgneVzj GTi zXt hFLo8h
Ei udCWKOM | G
Suppl i er #000008275 Bl bNDf W, gpXKQ LN
Suppl i er #000008323 751 18sZmASwm
PCeheRMIj 9t npyeQ Bf CXN5BI Ab
Suppl i er #000008366

h778cEj 14BuWDOEKI vPTWj4i wASRGEBBXN7zeS8

Suppl i er #000008423

RChKnk AhRODAr 31 x4QLweMVhOOhNe Kg

Suppl i er #000008480 4sSDAAACRek! Nj EnbT6b
Suppl i er #000008532

Uc29qg4, 5xVvdDOF87UZr xhr 4xWB0i hEUXuh

Suppl i er #000008595 MHOi B73G8Bz UWBO DbChgnt
Suppl i er #000008610

SgVgP90v P452sUNTgz L9z KwXHXAz V6t V

Suppl i er #000008705 aE, t r RNdPx, 4yi nTD9G3DebDl p
Suppl i er #000008742 HPl QEz KCPECTUL 14, kKq
Suppl i er #000008841 | 85Lulsekbg2xr Sl zmD
Suppl i er #000008895

2cH4okf aLSZTTg8sKRbbJQxkmeFu2Esj

Suppl i er #000008967 2kwEHy MG

7Fwoz NI MAUE6HOhYt gYcul JM
Suppl i er #000008972 W2vF6 D5YZQBvi sPXsqVf LADTK
Suppl i er #000009032 gK, t r B6Sdy4Dz 1BRUFNy

Suppl i er #000009147 r QAur yHxpZ9eOvx

Suppl i er #000009252 F7cZaPUHnwh1l ZKyj 3xmAVWC1XdP

uelp5m i
Suppl i er #000009278 RqYTzgxj 93CLX OntYf CENCef D
Suppl i er #000009327 uogMif 7e7G 9db(B3

Suppl i er #000009430 i gRgmeFt

Suppl i er #000009567 r 4W x4c3xsEA ¢cG 71HHZByor nl
DOvr zt Xl v4

Suppl i er #000009601
Suppl i er #000009709

51n637b0O, RwsDnHWFUV Lac Rx9
r RnCbHYgDgl 9PZYny WKVYSUWVKg
Suppl i er #000009753 wLhVECcRmd 7PkJFAFBNCK7Z
Suppl i er #000009796 z, y4l dnr 15DOvPUQYG

Suppl i er #000009799 AN XGad OKW

Suppl i er #000009811 E3i uyq7UnZxU70oPZI e2CQu6
Suppl i er #000009812

APFRM/ 31 ChgFga53n5t 9DxzFPQPgnj r & 32

Suppl | er #000009862 rJzweVeN58

Suppl i er #000009868 RG Ggx5gvt krmUUoeyy7v
Suppl i er #000009869

ucLgxzr pBTRVEWGSM29t Or NTMB0g1Tu3Xgg3nKag

Suppl i er #000009899 7XdpAHr zr 1t , UQFZE

Suppl i er #000009974

7w, J5DKex SUAKplcQpbcAvB5ASVKT

204 rows processed.
Query Processed in 0.48 seconds.

qual21

-- TPC-H TPC-R Suppliers Wo Kept Orders Waiting Query
(Q1)

-- Functional Query Definition

-- Approved February 1998

select * from(
sel ect
s_nane,
count (*)
from
supplier,
lineiteml 1,

orders,

nation

wher e

s_suppkey = | 1.1 _suppkey

and o_orderkey = 11.|_orderkey

and o_orderstatus = 'F

and 11.1 _receiptdate > 11.1_connitdate
and exists (

sel ect

*

numvai t

from

lineiteml2

wher e

| 2.1 _orderkey = | 1.1 _orderkey
and 1 2.1 _suppkey <> 1.1 _suppkey

and not exists (
sel ect
*

from

lineiteml|3

wher e

| 3.1 _orderkey = 11.1_orderkey
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and | 3.1 _suppkey <> | 1.1 _suppkey Suppl i er #000006394 13. 00
and | 3.1 _receiptdate > 13.1_conm tdate Suppl i er #000006624 13. 00
) Suppl i er #000006629 13. 00
and s_nationkey = n_nationkey Suppl i er #000006682 13. 00
and n_nane = ' SAUD ARABI A Suppl i er #000006737 13. 00
group by Suppl i er #000006825 13. 00
S_nane Suppl i er #000007021 13. 00
order by Suppl i er #000007417 13. 00
numavai t desc, Suppl i er #000007497 13. 00
S_nane) Suppl i er #000007602 13. 00
where rownum <= 100 Suppl i er #000008134 13. 00
Suppl i er #000008234 13. 00
S _NAME NUMMAI T Suppl i er #000009435 13. 00
Suppl i er #000002829 20. 00 Suppl i er #000009436 13. 00
Suppl i er #000005808 18. 00 Suppl i er #000009564 13. 00
Suppl i er #000000262 17.00 Suppl i er #000009896 13. 00
Suppl i er #000000496 17.00 Suppl i er #000000379 12. 00
Suppl i er #000002160 17.00 Suppl i er #000000673 12. 00
Suppl i er #000002301 17.00 Suppl i er #000000762 12. 00
Suppl i er #000002540 17.00 Suppl i er #000000811 12. 00
Suppl i er #000003063 17.00 Suppl i er #000000821 12. 00
Suppl i er#000005178 17. 00 Suppl i er #000001337 12. 00
Suppl i er#000008331 17. 00 Suppl i er #000001916 12. 00
Suppl i er #000002005 16. 00 Suppl i er #000001925 12. 00
Suppl i er#000002095 16. 00 Suppl i er #000002039 12. 00
Suppl i er #000005799 16. 00 Suppl i er #000002357 12. 00
Suppl i er #000005842 16. 00 Suppl i er #000002483 12. 00
Suppl i er #000006450 16. 00
Suppl i er#000006939 16. 00
Suppl i er #000009200 16. 00 100 rows processed
Suppl i er #000009727 16. 00 Query Processed in 3.14 seconds
Suppl i er #000000486 15. 00
Supp:ier#000000565 15. 00
Suppl i er#000001046 15. 00
Suppl i er #000001047 15. 00 qual22
Suppl i er#000001161 15. 00
Suppl i er #000001336 15. 00 -- TPC-D | obal Sales Cpportunity Query (Q22)
Suppl i er#000001435 15. 00 -- Functional Query Definition
Suppl i er#000003075 15. 00 -- Approved February 1998
Suppl i er #000003335 15. 00
Suppl i er #000005649 15. 00 sel ect
Suppl i er#000006027 15. 00 cntrycode
Suppl i er #000006795 15. 00 count (*) as nuncust,
Suppl i er #000006800 15. 00 sun{c_acctbal ) as totacctbal
Suppl i er#000006824 15. 00 from
Suppl i er#000007131 15. 00 (
Suppl i er#000007382 15. 00 sel ect
Suppl i er #000008913 15. 00 substr(c_phone, 1, 2) as cntrycode
Suppl i er #000009787 15. 00 c_acct ba
Suppl i er #000000633 14. 00 from
Suppl i er #000001960 14. 00 cust oner
Suppl i er#000002323 14. 00 wher e )
Suppl i er #000002490 14.00 substr(c_phone, 1, 2) in
Suppl i er#000002993 14. 00 (t13", '31', '23, '29", '30", '18, '17")
Suppl i er#000003101 14. 00 and c_acctbal > (
Suppl i er #000004489 14. 00 sel ect
Suppl i er #000005435 14. 00 avg(c_acct bal )
Suppl i er#000005583 14. 00 from
Suppl i er#000005774 14. 00 cust oner
Suppl i er#000007579 14. 00 wher e
Suppl i er #000008180 14. 00 c_acctbal > 0.00 )
Suppl i er #000008695 14. 00 and substr(c_phone, 1, 2) in
Suppl i er #000009224 14. 00 ("13, "31", "23, '29", '30, '18', '17")
Suppl i er #000000357 13. 00 )
Suppl i er #000000436 13. 00 and not exists (
Suppl i er #000000610 13. 00 sel ect
Suppl i er #000000788 13.00 *
Suppl i er#000000889 13. 00 from
Suppl i er#000001062 13. 00 orders
Suppl i er#000001498 13. 00 wher e
Suppl i er #000002056 13. 00 o_custkey = c_custkey
Suppl i er#000002312 13. 00
Suppl i er#000002344 13. 00 ) custsale
Suppl i er #000002596 13. 00 group by
Suppl i er#000002615 13. 00 cntrycode
Suppl i er#000002978 13. 00 order by
Suppl i er#000003048 13. 00 cntrycode
Suppl i er #000003234 13.00
Suppl i er #000003727 13. 00 CNTRYCODE NUMCUST TOTACCTBAL
Suppl i er#000003806 13. 00 13 888. 00 6737713. 99
Suppl i er #000004472 13.00 17 861. 00 6460573. 72
Suppl i er #000005236 13.00 18 964. 00 7236687. 40
Suppl i er #000005906 13.00 23 892. 00 6701457. 95
Suppl i er #000006241 13.00 29 948. 00 7158866. 63
Suppl i er #000006326 13.00 30 909. 00 6808436. 13
Suppl i er #000006384 13. 00 31 922.00 6806670. 18
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7 rows processed.
Query Processed in 0.67 seconds.
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Appendix D. Seed and Query Substitution

Parameters stream 02 substitution parameters
6 1993-01- 01 0.07 24
. . ) o 17 Br and#13 WRAP CAN
This Appendix contains Seed values and substitution parameters 14 1993-01-01
16 Br and#11 MEDI UM BRUSHED 38 39
for each stream 12 31 1 11 20 35
19 Br and#54 Br and#24 Br and#52
8 17 29
seed values 10 1994- 05- 01
9 noccasin
2 49 TIN ASI A
session 00 324230152 15 1994-01- 01
session 01 324230153 8 FRANCE EURCPE LARGE PLATED COPPER
session 02 324230154 3 EURCPE  1993-01-01
session 03 324230155 %% 28 18 15 26 13 31
session 04 324230156
session 05 324230157 12 REG AIR FOB 1993-01-01
session 06 324230158 7 PERU  FRANCE
session 07 324230159 13 unusual packages
session 08 324230160 %8 %3
4 1995- 03- 01
e . 20 royal  1994-01-01 MOROCCO
stream 00 substitution parameters 3 MACHI NERY 1995- 03- 14
11 GERMANY 0. 0000000333
14 1993- 01- 01 21 GERMANY
2 24 STEEL ~ AMERI CA
9 powder . A
20 t ur quoi se 1997-01-01 | RAN stream 03 substitution parameters
6 1993- 01- 01 0.04 25
17 Brand#14 VIRAP BOX
18 314 NGDOM ARGE ANCDI
8 RUSSI A EUROPE ECONOWY BURNI SHED STEEL 2 l,d,N:DBLEE E'AST fgg?_: 51_'51 ANCDI ZED COPPER
% SESSSIUQI packages 4 1997-09-01
3 MACHI NERY 1995- 03- 12 (137 é?gﬁ;jgigm gmo‘éox 25
%3 24 12 23 13 22 18 7 | NDONES! A UNI TED KI NGDOM
16 Brand#51 ECONOMY BURNI SHED 37 %8 2(155
3 21 22 6 27 41 20
3 A4 1102 gg 13 12 24 31 28 22
11 FRANCE 0. 0000000333 _01-
15 1994- 01- 01 54 ﬁg?ﬁoﬂl o1
1 62 Z02-
10 19941101 IS 1995 0101
19 Br and#55 Br and#53 Br and#13 11 SAUDI ARABI A 0. 0000000333
7 15 25 . 01- 01
5 ANERI CA 1993- 01-01 5 5" TophER MoDDLE EAST
7 INDLA - RUSSIA 21 UNI TED STATES
12 TRUCK  MAIL  1993-01-01 19 Br and#12 Br and#52 Br and#51
3 18 25
; - 13 express packages
stream 01 substitution parameters 16 Brand#51 PROVD BURNI SHED 17 11
49 6 16 19 39 25
12 SHP FOB 1994-01- 01
21 MOROCOO 3 BUI LDI NG 1995- 03- 30
3 FURNI TURE 1995- 03- 28
18 312 ===
5 ASIA  1993-01-01 stream 04 substitution parameters
11 ROMANI A 0. 0000000333
7 ALGERI A KENYA
6 1993- 01- 01 0.02 25 0L
20 grey  1996-01-01 ALGERI A 21 A,VE?'ACN& (11,9594 01-01
17 Brand#11 VRAP JAR 14 1994-01- 01
12 RAIL  MAL  1993-01-01
16 Brand#31 STANDARD POL| SHED 22 2 Brand#la Brand##a4 Brand#ss
13 16 37 31 23 39 40 15 1994-01- 01
15 1996- 01- 01 17 Br and#12 SM JAR
13 unusual = packages 12 FOB Al R 1994- 01- 01
10 1993-08- 01 6 1994-01- 01 0.02 25
2 12 BRASS M DDLE EAST 4 1995-06- 01
8 KENYA AFRICA LARGE BRUSHED STEEL 9 i awn
14 1993- 01- 01 MOROCCO
19 Br and#52 Br and#41 Br and#12 ?6 Br and#glAFRl A '\S/EM?LLLJMPE%:ESHED SOPPER 32
3 %gl . 22 34 30 48 20 31 9
22 12 22 17 24 32 25 %1 'Z'QD A g-Tg‘,;EOOOE\g?f\
19 10 1993-11- 01
1 70 18 313
4 1997- 06- 01 1 94
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13 express requests 4 11 21
7 ARGENTI NA 3 AUTOMOBI LE 1995- 03- 03
22 29 20 26 25 34 21 13 express requests
22 5 EURCPE 1994-01-01
3 MACHI NERY 1995-03- 16 7 BRAZI L MOZAMBI QUE
20 olive 1996-01-01 ROVANI A 10 1994-03-01
16 Br and#31 MEDI UM PLATED 15 44
37 3 26 11 16 22
stream 05 substitution parameters °, 1eeo1-01 0.02 25
15 1997-01- 01
12 RAI L SHI P 1995-01-01
21 I NDI A
15 1997-01-01
4 1993-03-01 . .
6 1994- 01- 01 0.07 24 stream 08 substitution parameters
7 CH NA GERMANY
16 Br and#11 LARCGE BRUSHED 16 3
18 13 39 4 47 42 19 Br and#22 Br and#31 Br and#32
19 Br and#11 Br and#22 Br and#44 9 12 28
3 20 28 1 65
18 314 15 1995-01-01
14 1994-01-01 17 Br and#14 LG CAN
22 22 10 13 17 24 15 5 AFRI CA 1995-01-01
33 8 I NDI A ASI A SVMALL BURNI SHED TI N
11 VI ETNAM 0. 0000000333 9 cornsil k
13 express requests 12 REG Al R SHI P 1995-01-01
3 BUI LDI NG 1995- 03- 01 14 1995-01- 01
1 102 7 ROVANI A | NDI A
2 13 BRASS AFRI CA 4 1996- 02- 01
5 AMERI CA 1994-01-01 3 HOUSEHOLD 1995- 03- 20
8 GERVMANY EUROPE MEDI UM BURNI SHED COPPER 20 floral 1995-01- 01 CANADA
20 bei ge 1994-01-01 | NDONESI A 16 Br and#11 ECONOWY PCLI SHED 19
12 MAI L FOB 1994-01-01 42 21 20 4 2 14 48
17 Br and#14 SM CAN 6 1995-01-01 0.08 24
10 1994- 09- 01 22 14 18 24 20 16 22
9 hot 13
10 1994-12-01
13 express requests
stream 06 substitution parameters 21 20  OTEEb EUROPE
18 315
11 | RAN 0. 0000000333
10 1993- 06- 01
3 HOUSEHOLD 1995-03-18
15 1994-01-01
13 express requests
6 1994- 01-01 0.05 25
8 UNI TED STATES AMERI CA SMALL BRUSHED COPPER
9 gai nshor o
7 | RAN UNI TED STATES
4 1995-10-01
11 | NDONESI A 0. 0000000333
22 34 14 26 30 16 17
27
18 312
12 TRUCK SH P 1994-01- 01
1 110
5 ASI A 1994-01-01
16 Br and#51 STANDARD ANODI ZED 11
3 24 18 29 31 41 49
2 1 NI CKEL ASI A
14 1994-01-01
19 Br and#23 Br and#15 Br and#44
9 10 25
20 | awn 1993-01-01 UNI TED STATES
17 Brand#11 LG BOX
21 ALGERI A
stream (07 substitution parameters
18 313
8 MZAMBI QUE AFRI CA  SMALL POLI SHED TIN
20 snoke 1996- 01-01 KENYA
21 CHI NA
2 38 COPPER AFRI CA
4 1993-07-01
22 24 34 32 28 20 21
11
17 Br and#13 LG JAR
1 118
11 RUSSI A 0. 0000000333
9 dodger
19 Br and#25 Br and#43 Br and#43
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Appendix E. Implementation-Specific
Layer/Driver Code

runTPCHall 3tb

#!/ bi n/ ksh
$KI T_DI R/ env

ECHO=echo

sql pl us=$ORACLE_HQOVE/ bi n/ sql pl us
svrmgr | =3ORACLE_HOVE/ bi n/ svr ngr |
GTI ME=${KI T_DI R}/ utils/gtime

RUN I D FILE=${KI T_DIR}/audit/r_id

if [ ! -f SRUN.ID FILE ]
t hen

echo "0" > $RUN_ID FI LE
fi

RUN_| D="cat $RUN | D FI LE
RUN_I D="expr $RUN ID + 1°
echo $RUN ID > $RUN ID FI LE

OUT_DI R=${KIT_DI R}/ audi t/tests/ ${ RUN_I D}
if [ ! -d$OUT_DR]
then
f_r‘rkdir $QUT_DI R
i

SCRI PT_LOG FI L =${ DI R}/ mai n. out

RDB_TABLES=${ OUT_DI R} 7r dbt abl est
FI RST_TEN=${ OUT_D I Ri/firstten
LD1DBCRE=${ QUT_DI R}/ Ld1dbcr e
LD2SCTSO=${ QUT_DI R}/ Ld2sct so
LD3DAPOP=${ QUT_DI R}/ Ld3dapop

}
}
DR
LD41 XCRE=$ QJT DI R}/ Ld4i xcre
LD5ANLYZ=${ QUT_DI R}/ Ld5anl yz

echo Start TPC H Benchmar k SEQUENCE NUMBER: $RUN_ID >
$SCRI PT_LOG FI LE

echo >> $SCRI PT_LOG FI LE

echo "Starting a new Oacle log file:

$ORACLE_HOVE/ rdbns/ | og/ al ert _${ORACLE_SI D}. | og" >>
$SCRI PT_LOG FI LE

echo >> $SCRI PT_LOG FI LE

nmv $ORACLE_HOVE/ r dbns/ | og/ al ert _${ ORACLE_SI D}. | og
$O§’AO_E_HOVE/ rdbns/ | og/ al ert _${ ORACLE_SI D} . | og. pr eAudi
t.$RUN ID

touch $ORACLE_HQOVE/ rdbns/ | og/ al ert _${ ORACLE SID}. | og
echo "Start: |oad database “date™"
STI ME=" $GTI ME

echo "Start: tined |load portion “date " >>
$SCRI PT_LOG FI LE

dapop. sh > $LD3DAPCP

i xcre.sh > $LD4I XCRE

anlyz.sh > $LD5ANLYZ

$KI T_DI R/ audi t/ gen_seed. sh $KI T_DI R audi t/ seed
echo Generated seed: “cat $KIT_DI R audit/seed >>
$SCRI PT_LOG FI LE

>> $SCRI PT_LOG FI LE

echo "Start: dbtables.sgl and count.sqgl" >>

$SCRI PT_LOG FI LE

$sql pl us ${ DATABASE_USER} @Kl T_DI R audi t/ dbt abl es >
${ RDB_TABLES} 2>&1

$sql pl us ${ DATABASE_USER} @KI T_DI R audit/firstten >
${FI RST_TEN} 2>&1

echo "End: dbtabl es.sqgl and count.sqgl “date " >>
$SCRI PT_LOG FI LE

runTPCHpt ${SCALE_FACTOR 1 ${RUN_I D}

runTPCHpt ${ SCALE_FACTOR} 2 ${RUN_I D}

sl eep 10

cp $ORACLE_HOVE/ rdbns/ | og/ al ert _${ ORACLE_SI D}. | og
$OUT_DI R

echo "End TPC-H Benchmar k SEQUENCE NUMBER: $RUN I D
“date'" >> $SCRI PT_LOG FILE

runTPCHpt

#1/ bi n/ ksh

. $KIT_DI R/ env

SCRI PT_DI R=${KI T_DI R}/ scri pts

SQL DIR=${KI T_DI R/ sql

UPD DI R=${ KI T_DI R}/ updat e

SRC DI R=${KIT DIR/utils

QRY_DI R-${KI DI R}/queries # this is the | ocation of

the query tenpl
QGEN DI R=${KI T_DI

QEXEC= {SRC D R}

export DSS , QUERY

UPD_SQL=${UPD DI R}/ s
UPD_SPT=${ UPD_DI R}/scrl pts
UPD_SRC=${ UPD DI R}/ sour ce
UPD_DAT=${ UPD DI R}/ dat a
TPCD BI N=${KI T_DI R}/ audi t/ bi n

GTI ME=${ SRC DI R/ gti me
SEED_FI LE=${KI T_DI R}/ audi t / seed

DF=/ dev/ nul |

H D=1

| NTERVAL=60
COUNT=1200

# The defaults
QPROG=${ CEXEC} / gexec

usage () {

echo " "
echo "Usage: $0 [-
<program for UF1> ]"

p <program for query streanmp] [-ul

echo [-u2 <program for UF2>] [-0] [-s] [-h]
[-u <user/password>]"
echo " <scal e factor> <run_nunber>"
echo ""
echo "scal e factor The scale factor of the run."
echo update [ |ism The parallelismto use for
t he UFs
echo
echo "-p <prograne . Programfor Query Stream
echo " Default is $QPROG
echo "-ul <prograne : Program for UF1.
echo " Default is $U1PR(B "
echo "-u2 <prograne : Program for UF2."
echo " Default is $U2PROG "
echo "-o : Collect Oracle statistics."
echo "-s : Collect Systemstatistics.”
echo "-u <user/passwd> : User/Password. Default is
t pch/tpch. "
echo "-h Di spl ays this message. "
set -- “getopt "p:ul:u2:osu:h" "$@" || usage
while :
do
case "$1" in
-ul) shift; ULPROG=%$1;;
-u2) shift; WPROG=$1;;
-p) shift; QPROG=%1;;
-0) OSTAT=1;;
-s) SSTAT=1;;
-h) usage; exit O;;
--) shift; break;;
esac
shift;
done
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if [ "$#" -ne "3" ]
t hen

usage

exit 1
fi

SF=$1
PARA=$2
RUN_| D=$3

QUT_DI R=${KI T_DI R}/ audi t/ t est s/ ${ RUN_I D}
if [! -d$QUT DR]

t hen
nkdir $QUT_DI R
fi

TPCD_LOG=${ QUT_DI R}
TPCD_RPT=${ OUT_DI R}
QUT=${ QUT_DI R}

l et UF_SET="($PARA- 1) * ($NUM STREANG+1) +1"

START SET=1

l'et STOP SET=$NUM STREAMS

| et START SET UPDATE="( $PARA- 1) * ( $SNUM STREAVG+1) +2"

| et STOP _SET UPDATE="$START SET UPDATE+$NUM STREAMS- 1"

TPCD_LOG FI LE=${ TPCD_LOG} / n{ PARA} SO
TPCD_RPT_FI LE=${ TPCD_RPT}/ n{ PARA} sOi nt er
QRY_FI LEZ${ TPCD RPT}7 qt enp. ${ PARA} sO
QUERY_PARAVETER=${ TPCD_LOG} / qp${ PARA} . 0

SCRI PT_LOG FI LE=${ TPCD_LOG} / { PARA}tl ni ng
UF1_LOG=${ TPCD _LOG}/ n{ PARA} sOF f 1

UF2_LOG=${ TPCD_LOG} / n{ PARA} sOr f 2

STREAM _COUNT_LOG=${ TPCD_LOG}/ n${ PARA} t st r cnt

echo "TPG-H Test - RUN: ${ PARA} SEQUENCE: ${ RUN | D}
“date’" > $SCRI PT_LOG FILE

echo "TPC-H Test - RUN: ${ PARA} SEQUENCE: ${ RUN | D}
“date’" > $TPCD _RPT_FI LE

echo "Generates query tenplate file with seed: "cat
$SEED FILE for stream 0" >> $SCRI PT_LOG FILE

echo >> $SCRI PT_LOG FI LE

${QGEN} -c -r “cat $SEED FILE -p O -s ${SF} -I
$QUERY_PARAMETER > ${ QRY_FI LE}

STARTZ‘ $CGTI VE

echo "Start Power Test - RUN: ${ PARA}

SEQUENCE: ${ RUN | D} Execution Starts $START, “date'" >>
$SCRI PT_LOG FILE

echo "" >> $SCRI PT_LOG FI LE

# Execute UFl

SDATE="dat e’

UF1_START="$GTI ME'

echo "Start UF1 $UF1_START, “date " >>
$SCRI PT_LOG FI LE

${ECHO ${UPD_SPT}/runuf1l.sh ${UF_SET} >> $UF1_LOG
2>81
# Execute Query Stream

UF1_END="${ GTI Mg}
E1DATE="dat e’

UF1_TI ME="echo $UF1_END - $UF1_START | bc’

echo UF1l: Execution Tine: $UF1_TIME >>

${ TPCD_RPT_FI LE}

echo Start Tine: $UF1_START, $SDATE >>

${ TPCD_RPT_FI LE}

echo End Tine: $UF1_END, $E1DATE >> ${ TPCD RPT_FI LE}
echo "" >> ${TPCD RPT Fi LE}

echo "End UF1 $UF1_END, ${EIDATE}" >> $SCRI PT_LOG FI LE
echo >> $SCRI PT_LCG FI LE

echo "Start Query Part
$SCRI PT_LOG FI LE

éQ:’R(IB} ${ DATABASE_USER} q${ QRY_FI Le
{TPCD_LOG FILE} r${TPCD_RPT_FILE} > $DF 2>&1

# Execute UF2
UF2_START="${ GTI ME}

"$GTIME, “date” " >>

E2DATE="dat e’

echo "End Query Part ~$GTI ME,
$SCRI PT_LOG FI LE
echo "" >> $SCRI PT_LOG FI LE

${ E2DATE}" >>

echo "Start UF2 $UF2_START, “date " >>
$SCRI PT_LOG FI LE
{ECHO} “${UPD_SPT}/runuf 2. sh ${UF_SET} >> $UF2_LOG

UF2 END="${ GTI ME} "
END=" ${ GTI Mg}~
EDATE=" dat e

echo "End UF2 $UF2_END, $EDATE' >> $SCRIPT_LOG FILE
echo >> $SCRIPT_LOG Fi LE

echo "End TPC-H Power Test - RUN ${ PARA}

SEQUENCE: ${ RUN_| D}, $END, $EDATE' >> $SCRI PT_LOG FI LE
MEA INT— echo $END - $START | bc®

echo "El apsed Tinme for TPG-H Power Test - RUN: ${ PARA}
SEQUENCE: ${RUN | D} is $MEA | NT" >> $SCRI PT_LOG FI LE
echo >> $SCRI PT_LOG FI LE

UF2_TI ME=" echo $UF2_END - $UF2_START | bc’

echo UF2: Execution Tinme: $UF2_TIME >>

${TPCD RPT_FI LE}echo Start Tinme: $UF2_START, $E2DATE
>> ${ TPCD RPT_FI LE}

echo End TimeT $UF2_END, $EDATE >> ${ TPCD RPT FI LE}

${KI T_DI R}/ audi t/ abri dge. pl ${TPCD _LOG FI LE}

i =$START_SET
PSEED="cat $SEED FI LE'

while [ $i -le $STOP_SET ]; do

TPCD LOG FI LE=${ TPCD LOG/ nt ${ RUN_I D} _${i}.10g
TPCD_RPT_FI LE=${ TPCD _RPT}/ nt ${ RUN_I D} _${i}.rpt

QUERY_PARANETER=${ TPCD LOG} / qp${PARA} . ${i }
QRY_FI LE=${TPCD RPT}/ qt enp. ${ PARA} s${i }

PSEED="expr $PSEED + 1°
${QGEN} -c -r ${PSEED} -p ${i} -s ${SF} -I
$QUERY_PARAMETER > ${ QRY_FI LE}

i=expr $i + 1°
done

TH_START D="dat e’
TH_START_T="${ GTI M} |
echo >> $SCRIPT_LOG FI LE

rm-f /tnp/th_pipel
nknod /tnp/th_pipel p
rm-f /tnp/th_pipe2
nknod /tnp/th_pipe2 p
i =$START_SET

echo "Start Throughput Test - RUN: ${ PARA}
SEQUENCE: ${ RUN_| D} $TH_START_T, $TH START_D' >>
$SCRI PT_LOG FI LE

# starts a script to count the streams during the
t hrought put run

(scnt.sh $PARA $RUN I D > $STREAM COUNT LOG &)

scnt _PI D=$!

while [ $i -le $STOP_SET ]; do
M. SDATE=‘ dat e’
M_STI ME=" ${ GTI ME}*
TPCD_LOG FI LE=${ TPCD_LOG}/ n${ PARA} s${ i }
TPCD_RPT_FI LE=${ TPCD_RPT}/ m{ PARA} s${i }i nt er
echo "Start Query Stream $i $M STIME, ${M SDATE}" >>
$SCRI PT_LOG FI LE
${ PAEI'?’A} s${i}

e

“QRY_FI LE=${ TPCD RPT}/ qt enp.
${ QPROG} ${ DATABASE USER} q${ QRY_
| ${TPCD_LOG FI LE} r${TPCD RPT FI'L grep -v
"Connect ed to ORACLE" >> $SCRIPT_LOG FILE &
i="expr $ + 1°
done

é${ KI T_DI R/ audi t/ runTPCHus $RUN_| D $START_SET_UPDATE
STOP_SET_UPDATE ${SF} $PARA >> $SCRI PT_LCG FILE 2>&1

wai t
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THQ END T="$GTI ME’

THQ END_D="dat e’

echo End all Query Streans $THQ END T, $THQ END D >>
$SCRI PT_LOG FI'LE

print > /tnp/th_pipel

read < /tnp/th_pi pe2

TH END D="dat e’

TH_END_T="$GTI ME'

echo End Update Stream ${TH END T},
$SCRI PT_LOG FI LE

echo >> $SCRI PT_LCG FI LE

echo "End Throughput Test ${TH END T}, ${TH END D}"
$SCRI PT_LOG FILE

echo Execution Tinme Throughput Test:
- ${TH START_T} | bc® >> $SCRI PT_LOG FI LE

i =$START_SET
while [ $i -le $STOP_SET ]; do
TPCD_LOG FI LE=${ TPCD LOGH/ n${ PARA} s${ i }
${KIT_D R}/audét/ abridge. pI ${TPCD_LOG FI LE}
i = expr $i

${TH_END D} >>

done
#kill -9 $scnt_PI D
Jusr/bin/pkill scnt

“echo ${TH_END T}

runTPCHus

#!/ bi n/ ksh
. $KIT_D R env

SCRI PT_DI R=${KI T_DI R}/scrl pts

SQL_DI R=${ KI T_DI R}/ sql

UPD DI R=${KI T_DI R}/ updat e

UPD_SPT=${UPD DI R}/ scri pts

SRC DIR=${KIT_DIR}/utils

QRY_DI R=${KI T_DI R}/querles # this is the location of
the query tenplate
QGEN DI R=${KI T_DI }/dbgen
QGEN=${ QGEN DI R}/ qgen

DSS_QUERY=${KI T_DI R}/ queri es
export DSS_QUERY

RUN_| D=$1
START_SET_UPDATE=$2
STOP_SET_UPDATE=$3
SF=$7

PARA=$5

ouT DI R—${ KI T DI R}/ audi t/tests/ ${ RUN | D}
$OUT DIR ]

—

if T ! -
then

o mkdi r $OUT_DI R
|

TPCD_RPT=$QUT_DI R

SCRIPT_LOG _FI LE=${ OUT_DI R}/ n{ PARA} t i ri ng
oUT=$CUT_DI R

GTI ME=${ SRC DI R}/ gt i me

H D=1

START=" $GTI ME’

echo "Start Update Stream $START,
$SCRI PT_LOG FI LE

echo "" >> $SCRI PT_LOG FI LE

“date’ " >>

#waiting for all the query streans to finish first
read < /tnp/th_pipel

i =$START_SET_UPDATE

j=1

while [ $i -le $STOP_SET_UPDATE ]; do
# Execute UFl

UF1_LOG=${ OUT. i/n$ PARA}S$ J{I’fl
UF2_LOG=${ OUT_DI R}/ n${ PARA} s${| } rf2
RPT_FI LE=${ QUT_DI R}/ n{ PARA} s${] }i nter
SDATE="dat e"

UF1_START="$GTI ME’
echo "Start UF1-${j} at ${UF1_START},
>> ${RPT_FI LE}

${ UPD SPT}/runufl sh ${i} >> ${UF1_LOG 2>&l1
UF1_END="${ GTI ME} *
EDATE="dat e’
echo "End UF1-${j} at ${UF1_END},
${RPT_FIL
echo UF1-${j} Execution Tine:
- ${UF1_START} | bc  >> ${RPT_FILE}

# Execute UF2

${ EDATE} "

SDATE="dat e’

UF2_START=" ${ GTI M}

echo "Start UF2-${]} ${UF2_START},
${RPT_FI LE}

${UPD_SPT}/runuf 2. sh ${i} >> ${UF2_LOG 2>&1
UF2_END="${ GTI ME} °
EDATE="dat e’
echo "End UF2-${j} at $UF2_END, ${EDATE}"
${RPT_FI LE}
echo UF2-${j} Execution Tine:
- ${UF2_START} | b¢  >> ${RPT_FI LE}

${ SDATE} "

i=expr $i + 1°
j="expr $ + 1°

print > /tnp/th_pipe2

${ SDATE} "

“echo ${UF1_END}

“echo ${UF2_END}

runufl.sh

#! / bi n/ ksh

$KI T_DI R/ env
O=${ ORACLE
UPDATE_DI R=${KI T_DI R}/ updat e
SCRI PT_DI R=${ UPDATE_DI R}/ scri pts
UTILS DR=${KIT DIR}/utils
LOG DI R=${ UPDATE DI R}/ | og
GTI ME=${ SCRI PT_DI R}/ gti ne
SF=${ SCALE_FACTOR}
PAR_HI NT=${ UPDATE_DOP_| NS}
LOGPATH=.
PASSWD=${ DATABASE_USER}
if [ $# -1t 117;
t hen
echo runuf 1. sh set num
exit 1
fi
SETNUME$1
i=1
PI D=""

START="$GTI ME'

sql plus /NOLOG << !

connect $PASSWD,

set timng on

set serveroutput on

set echo on

drop directory data_dir;

create directory data dir as '/ffl/updates';
drop table tenmp_| _et;

create table tenp_I| _et(
_orderkey nunber ,
_partkey nunber
_suppkey nunber ,

_l'i nenunber numnber ,
“quantity nunmber ,
_extendedprice nunber |,
di scount nunber

tax nunber
returnflag char(1) ,
l'i nestatus char(1) ,
shi pdate date ,

conmi tdate date ,
recei ptdate date ,

shi pi nstruct char (25) ,
shi pnode char (10) ,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| _comrent varchar (44)
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organi zation external (
type ORACLE_LQADER
default directory data_dir
access paraneters

records delimted by newine
nobadfil e

nol ogfile

fields term nated by

m ssing field values are null

)
I ocation (
"lineitemtbl.u${SETNUM'
)
r

)
eject limt unlimted parallel 24;

drop table tenp_o_et;

create table tenp_o_et(
o_order key nunber
o_cust key nunber
o_orderstatus char(1) ,
o_total price nunber ,
o orderdate date ,
o_orderpriority char(15)
o_clerk char(15) ,
o_shippriority nunber ,
o comment var char (79)

organi zation external (
type ORACLE_LOADER
default directory data_dir
access paraneters

records delimted by newine
nobadfil e

nol ogfile

fields termnated by '|'
mssing field values are null

| ocation (
"orders.tbl.u${SETNUM"

))
reject limt unlinted parallel 24;

alter session force parallel dm parallel (degree

${PAR_HINT});

alter session set isolation_|level = serializable;

alter session set optimzer_index_cost_adj=

insert into orders
sel ect

o orderdate ,
o_orderkey ,

cust key
o_orderpriority ,
o_shippriority ,
o clerk ,
o_orderstatus ,
o_total price ,
o_conment
fromtenp_o_et;

O

insert into lineitem

| _shi pdate ,

or der key

di scount

ext endedpri ce ,
suppkey |,
_quantity ,
_returnflag ,
_partkey ,
|inestatus ,
tax ,

conm tdate |,
recei ptdate ,
shi pnode

I'i nenunber ,
shi pi nstruct ,
conmment
omtenp_| _et;

i L P P I N

comm t;

drop table tenmp_I| _et;
drop table tenp_o_et;

exit;
!

END=" $GTI ME'

echo ""
echo "Update Function 1 Set $SETNUM done!"
echo "El apsed Tinme is “echo $END - $START |
echo ""

runuf2.sh

#!/ bi n/ ksh

. $KIT_DI R env
UPDATE DI R=${KI T_DI R
SCRI PT_DI R=${ UPD E_
UTI LS DI R=${KIT_DI R}
GTl ME=${ SCRI PT_DI R}/
LOG DI R=${ UPDATE_DI R
PAR_HI NT=${ UPDATE_DOP_ DE }
SF=${ SCALE_FACT

PASSWD=${ DATABASE_USER}

if [ $# -1t 1]
t hen
usage
?XIt 1
i

SETNUM=$1

i=1
PI D=""

START=" $GTI ME'

sql plus /NOLOG << !

connect $PASSWD;

set timng on

set serveroutput on

set echo on

drop directory data_dir;

create directory data_dir as '/ffl/updates';
drop table tenp_okey_et;

drop table tenp_okey;

updat e
|/scripts

create table tenp_okey_et(
t _orderkey nunber

organi zation external (
type ORACLE L

default directory data_dir
access paraneters

records delimted by newine
badfil e 'okey. ${ SETNUM . bad'

| ogfile 'okey. ${ SETNUM. | og'

fields terminated by '|'

m ssing field values are null

I ocation (
‘del ete. ${ SETNUM "))
reject limt unlinmted parallel 32

create table tenp_okey (t_orderkey, constraint tokeyl

primary key (t_orderkey))
organi zation index parallel 32 nol ogging
as select * from
tenp_okey_et;

execut e dbnms_stats. gat her_tabl e_stats(' TPCH

'tenp_okey', estinmate_percent => 1, degree = 32);

alter session force parallel dm parallel ${PAR HI NT};
alter session set isolation_|level=serializable;

alter session set optimzer_index_cost_adj=10

delete from(select /*+ use_nl(t o) */ o.rowid from

orders o, tenp_okey t
where o0.0_orderkey = t.t_orderkey );
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delete from(select /*+ use_nl(t |I) */ I.romd from

lineiteml,tenp_okey t
where | .| _orderkey = t.t_orderkey ); qexecpl c
conmmi t;

#i ncl ude <stdio. h>
drop tabl e tenp_okey; #incl ude <string. h>
drop table tenp_okey_et; #i ncl ude <setj nmp. h>
exit; #i ncl ude <sys/param h>
! #incl ude <errno. h>

. . #i ncl ude <math. h>
END="$GTI ME #incl ude <string. h>
- #i ncl ude <sys/types. h>
echo ] #incl ude <tine.h>
echo "Update Function 2 Set $SETNUM done!" #i ncl ude <stdlib. h>
echo "El apsed Tine is “echo $END - $START | bc™"
echo "" #i ncl ude "qgexecpl.h"

/* Function Prototypes */

env

extern double gettine();

#HHHHH AR AE PATHS ####HHHHHH T AR /* function prototypes fromgen.c */

export KI T_DI R=/ export/ bt np/ honme/ oracl e/ kit

export SCHEMA DI R=$KI T_DI R/ schema int get_statement();

export PERL=/opt/PERL/ bin/ perl

export BUWMPX_DI R=$KI T_DI R/ bunpx /* Declare error handling functions */
export BUMPX_QUT=$KI T_DI R/ bunpx

export UTILS=$KIT_DI Rutils void sqgl _error();

# change to a regular directory

export TEST_DB=$KI T_DI R/ aci d /* Other prototypes */

export QUAL_DB=$TEST_DB

export DBGEN=$KI T_DI R/ dbgen int define_output _ varl bl es();
export ACID DI R=$KI T_DI Rl acid voi d process_sel ect_list();
export QEXEC=$KIT DIR/utils voi d usage();

export QUERI ES=$KI'T_DI R/ queri es void SQinit ();

export ANSWERS=$KI T_DI R/ answer s void SQ.exec();

export void SQexit();

ANS2VAL = /export/bt np/ hone/ oracl e/ ki t/aci d/ answers void *memal | oc();
ACI D

export QUT=$ACI D_ Rl ci d_out void print_header();
export DSS CONFI G=$DB! void print_rows();
export DSS_QUERY=$KI T_D| Rl queri es int OFEN();

export DSS_PATH=$ADE_VI EW ROOT void renpve_new i ne();
export MAI NT=$KI T_DI R/ nai nt enance

export CC=cc char | ogname[ UNAME_LEN]; /* usernane/ passwd conbo */

export FRAME=$KIT_DI R/ frarme char *passwd;

export REGR TEST=$KI T_DI R/ i nt ernal / r egr essi on_t est

export SCALE_FACTOR=3000 double tr_start = 0.0; /* query start time
export UPDATE DOP_| NS=144 */

export UPDATE DOP_DEL=144 double tr_end = 0.0; /* query end tine

#uuR R FRAVE STUFF */

export FRAME PATH=$KI T_DI R/ frame

export ORACORE3| NCL=$ORACLE_HQVE/ r dbns/ deno double s_tr_start = 0.0; /* statenent start tine
export ORACORE3PUBL=$CRACLE_HOME/ r dbrs/ / publ i ¢ *

export RDBVSPUBL=$ORACLE_HOVE/ r dbns/ publ i ¢ double s_tr_end = 0.0; /* statement end tine
export NETWORKPUBL=$ORACLE_HOVE/ net wor k/ publ i ¢ */

export RDBVSDEMO=$ORACLE_HOME/ r dbns/ denp

export PLSQLDEMO=$ORACLE_HOME/ pl sql / dermp /* For our purpose of timng, we will treat comments
export PLSQLPUBL=$ORACLE_HOME/ pl sql / public as delimters */

export O=$ORACLE_HOVE Thus, we will
export

PATH=. / : ${ BUVPX_DI R} : ${ UTI LS} : ${ DBGEN} : ${ MAI NT} : ${ ACI D

/* for queries.

whenever we */

/* encounter a comment (of course not for the first
*/

col l ect query timngs

_DI R} : ${ FRAME} / bi n: ${ FRAVE}/ bi n: ${ PATH} ;:gmf*relnt)| n a
ile
########### ENVI RONVENT VARI ABLES ####HiHH##HHHHHIHHH# */
export WORKLOAD=TPCH
export HOST= int end_flag = O; /* flag to indicate that we
export OPTLEVEL=X02 have reached */
export GETOPT=- DSTDLI B_HAS_GETOPT /* the end of a query
export PLATFORM= */
#export | NI TORA=$KI T_DI R/ scherma/t est_db/testdb. ora
export | NI TORA=$KI T_DI R/ schena/ t est _db/ sf 100. or a int st macnt = O} /* Nunmber of statenents
processed. *
R ALl ASES ###HHHHHHHHIHH B int qr y_gnt = 0; } /* Number of query
processed. *

#t####HH#%# RULES - do not change these #########H1HHHH
case "$SCALE_FACTOR' in

1) export NUM STREAMB=2; ;

10) export NUM STREAMB=3; ;

100) export NUM STREANMS=4; ;

300) export NUM STREANMS=6; ;

1000) export NUM | STREAVB=T; ;

3000) export NUM STREAVS=8;

10000) export NUM_ STREANS-Q

esac
DATABASE_USER=t pch/ t pch

doubl e product = 1.0;
query tines */
int rows_ret = 0;

fetched ~ */

i nt numsel _list =0;
item

long numto_fetch = -1;

-1 means fetch all */

/*
/*
/*

/*

cunul ati ve product of
the nunber of rows

t he nunber of select

Nunber of rows to fetch.
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sltype slist[ MAX_SEL_LIST]; /* Array for describing
Sel ect List */
ditype *dlist[MAX SEL_LI ST];

Def i ni ng Sel ect List */

/* Array of ptrs for

char stnt[SQ._LEN]; /* The SQL statenent or
comment line. */

char gn[3]; /* Number of the query being
executed */

char qgnp[3]; /* Number of the previous

query executed */
char cmmt[5000];
commrent . */
#i f def LI NUX
F} LE *qt enp;
*

/* Buffer to save the

/* fd for query tenplate

FILE *1 ogfil e; /* log and report files
*/

FI LE *rep;

#el se

FILE *qtenp = stdin; /* fd for query tenplate
*/

FILE *l ogfile = stdout; /* log and report files

*/

FILE *rep = stdout;

#endi f

voi d *def buf; /* Buffer pointer for CODEFIN
*/

int deflen = 0; /* Size of data type for
ODEFI N */

int deftype = 1; /* Oracle type nunber for
ODEFI N */

int pfnem = PFMEMVSI ZE; /* Memory to prefetch rows
*/

time_t tim /* To get wall clock tine
*/

/* OCl handles */

OCl Env *tpcenv = NULL;

OCl Server *tpcsrv = NULL;
OCl Error *errhp = NULL;
OCl SvcCtx *tpcsvc = NULL;
OCl Session *tpcusr = NULL;
OCl Sttt *curqgq = NULL;

OCl Stnt *cur_dm = NULL;
OCl Stnt *cur_ddl = NULL;
OCl Param *t pcpar = NULL;

sword status = OCl _SUCCESS; /* OCI return value */
/* usage: prints the usage of the program */
voi d usage() {

fprintf(stderr,"\nUsage: gexec usernane/ password
[g<path name for query tenplate file>]\n");

fprintf(stderr,"” [l <path name for
log>] [r<path name for reports>]\n\n");

fprintf(stderr,"Options:\n");

fprintf(stderr,"q<path for query> o full
path nane for the query tenplate file.\n");

fprintf(stderr," (defaul t
is stdin)\n");

fﬁrintf(stderr,"|< ath nane for |og> o full
path nanme for log files\n");

fprintf(stderr,"” (def aul t
is stdout)\n");

fprintf(stderr,"r<path nane for reports> : full
path nane for reports\n");

fprintf(stderr,"” (def aul t
is stdout)\n");

exit(-1);
/* type: 0 if environment handle is passed, 1 if error

handl e is passwd */

voi d sql _error(errhp, status,type)
OClError *errhp;
sword st at us;
sword type;

char nsg[2048];
ub4 errcode;
ub4 nsgl en;

int i,];

switch(status) {
case OCl _SUCCESS W TH_I NFO
fprintf(stderr, "Error: Statement returned with
info.\n");
if (type)
(vord
OCl Error Get (errhp, 1, NULL, (sb4*) &errcode, (t ext*) msg,
2048, OCl _HTYPE_ERROR) ;
el se
(voi d)
OCl ErrorGet (errhp, 1, NULL, (sb4*) &errcode, (t ext*) msg,
2048, OCI _HTYPE_ENV) ;
fprintf(stderr,"%\n" m;g),
br eak;
case OCl _ERROR
fprintf(stderr, "Error:
it (type)
(vol d)
OCl ErrorGet(errhp, 1, I\ULL (sb4*)&errcode (text*)nsg,
2048, OCl _HTYPE_ERROR) ;

oCl call error.\n");

el se
voi d)
OCl ErrorGet (errhp, 1, NULL, (sb4*) &err code, (t ext*) msg,
2048, OCl _HTYPE_ENV) ;
fprintf(stderr,"%\n" m;g),
br eak;
case OCl _|I NVALI D_HANDLE:
fprintf(stderr, "Error:
it (type)
(vol d)
OCl Error Get (errhp, 1, NULL, (sb4*) &errcode, (t ext*) nmsg,
2048, OCl _HTYPE_ERROR) ;

Invalid Handl e.\n");

el se
(voi d)
OCl ErrorGet(errhp, 1, I\ULL (sb4*)&errcode (text*)nsg,
2048, OCl _HTYPE_ENV) ;
fprintf(stderr,"%\n" m;g)
br eak;

/* Rollback just in case */

(voi d) OCl TransRol | back(tpcsvc, errhp, OCl _DEFAULT) ;

fprintf(stderr,
fflush(stderr);

SQexit();
exit(1);

"Exiting Oracle...\n");

}

#i fdef LI NUX
int main(argc, argv)
#el se
voi d mai n(argc, argv)
#endi f

int argc;

char *argv[];

int i,pos, pos2;

int retcode; /* Return code for get_statemnent

*/
#ifdef LINUX
| ogfil e=fopen("/dev/stdout","w');
qt enp=f open("/dev/stdin","rw');
rep=f open("/dev/stdout","w");
#endi f
/* Initialize sone variables */

if ((argc >5) || (argc < 2)) {

usage();
/* argv[1l] -- User and Password for Database */
strcpy(l ognarme, argv[1]);

/* Process optional paraneters */

TPC Benchmark H Full Disclosure Report

Page 85



argc -= 1;
argv += 1,

whil e(--argc) {
++ar gv;
sthch(argv[O][O]) {
case 'Q'
if ((qtenp = fopen(++(argv[0]) "r")) == NULL) {
fprintf(stderr,"Unable to open file '%s \n"
argv[0]);
fprintf(stderr,"%: %\n",

argv[ 0],
strerror(errno));

exit(-1);
break;
case 'r':
if ((rep = fopen(++(argv[0]) a")) == NULL) {
fprintf(stderr,"Unable to open file '%'\n",
argV[O])

fprintf(stderr,"%: %\n",
strerror(errno));
exit(-1);

argv[ 0],

br eak;
case 'I":
if ((logfile = fopen(++(argv[0]),"a")) == NULL)
fprintf(stderr,"Unable to open file "%'\n",
argv[0]);
fprintf(stderr,"%: %\n", argv[O],
strerror(errno));
exit(-1);

br eak;
defaul t:
fprintf(stderr,
argv[0][0]);
usage();
br eak;

"I'nvalid Option: %\n",

}
}
/* Do sone initialization and establish connection
wi th the database */

SQLinit();
/* May want to add sone triggering nechani smhere */
tine(&im;
fpr|ntf(logf|le "Begin Execution at %\n\n",
ctinme(&im);
fprlntf(rep, "Begin Executing this Stream at
%\n\n", ctinme(&im);

/* Get the next statement and start processing it */
while ((retcode = get_statenent()) > 0) {

switch (retcode) {

[* 1f thls is a cooment, skips it */
case COMVENT
[*if (end flag) {
end_flag = /* reset query end flag */

/* save the corment so that we can print it out
later on */
/* strcpy(cmmt, stnt);

) br eak;
if (stm[3]=="@) {
pos=4;
st_rcpy(qnp,qn);
while (stmt[pos] !'=")") {
) pos++;
pos2=0;
pos++;
V\hile(stm pos] ) {
/*printf gn %1 %\n , pos2, stnt[pos]);*/
qn[posZ] =stmt [ pos];
pos2
) pos++
gn[ pos2] = 0;
[* printf("found a new query: %\n",qn); */

}

/* save the comment so that we can print it out
later on */

strcat(cmt, stnt);

br eak;

/* if this is a set_row fetch conmand */
case SET_FETCHROW
fprintf(logfile,"Setting the nunber of rows to
fetch to: %d\n\n",
numto_fetch);
br eak;

/* if this is a SQL statenent */
case SQL_STMI:

/* Executes the query */
SQ.exec();

stnt _cnt ++;
y_cnt ++;
lush(rep);
lush(l ogfile);

rintf(logfile,"\nStatement Started at % 2f\n",
rt);

rintf(logfile,"Statenent Ended at % 2f\n",
s_tr_end);

f
f
/
f
s_tr_st
f

r
f
f
*
p
a
p

fpr|ntf(logflle 'Statement Processed in % 2f

seconds. \n
(s_tr_end - s_tr_start));

fprintf(rep, "Query %: Execution Tine: % 2f

started % 2f ended % 2f\n"
gn, (s_ tr_end -

s_tr_start)s_tr start s_tr_end);

fflush(rep);

fflush(logflle)

br eak;

/* Shoul d never reach here */
defaul t:
fprintf stderr
SQ_eX|t
) br eak;

}
/* Get Timing for the last query */

"Invalid statement type!!\n");

tr_end = gettine();
fprintf(logfile,"Query Processed in % 2f
seconds.\n\n", (tr_end - s_tr_start));

/* print cooments for this query that we have saved
*/

[* fprintf(logfile, "%\n", cmt); */

/* fprintf(rep, "Query % :
gn, (tr_end - s_tr_start));*/

fprintf(rep, "Query %: Execution Tine: % 2f started
% 2f ended % 2f\n",

Execution tinme % 2f\n",

gn, (tr_end -

s_tr_start),s_tr_start,tr_end);

time(&im;

fprintf(logfile,"\nEnded Executing this Stream at
%\ n", ctime(&tln))

fprintf(logfile,’ ‘\nStream Started at % 2f\n" ,
tr_start);

fprintf(logfile,"Stream Ended at % 2f\n", tr_end);

fprintf(logfile,"Stream Processed in % 2f
seconds\n\n", (tr_end - tr_start));

fprintf(rep,"\nEnded Executing this Streamat %\n",
ctime(&im);

fprintf(rep,"\nStream Started at % 2f\n", tr_start);

fprintf(rep,"Stream Ended at % 2f\n" tr _end);

fprintf(rep,"Stream Processed in % 2f secondsin\n"

(tr_end - tr_start));

fprintf(logfile,
stm _cnt);
[*fprintf(logfile, "Queries processed: %l\n",

"\nSQL statenents processed: %\ n",
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gry_cnt);*/ sql _error(errhp, status, 1);

fflush(rep); OCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcusr, 0, OCl _ATTR_SE
fflush(logfile); SSION, errhp);
/* dose the query tenplate file */ /*
if ((status=0Cl Logon((CCl Env *)tpcenv, (CCl Error
fcl ose(qgtenp); *)errhp, (OC SvcCtx *)tpcsvce,
(text *)logname, strlen(lognane),
/* Disconnect from CRACLE. */ (text *)passwd,
strlen(passwd), (text *) 0, 0)) !=
SQexit(); OCl _SUCCESS)
y exit(0); | sql _error(errhp, status, 1);
*
printf("\nConnected to ORACLE as user: 9%\n\n",
| ognane) ;
/; SQinit(): Performinitialization tasks. )
/* Logs on to Oracle, opens sone files and
open a cursor for */
/7 | ater use.
/* SQexec() Executes the SQ statenent.
void SQuinit() { */
/* Parse the SQ. statenent.
int i; */
/* If DDL or DML statements, execute right
/* preallocate MAX_PREALLCC nenbers of the dlist away. *
array */ /* El se describe and define select I|ist
/* initializes others to NULL so that we can out puts, *
determine who to free later */ /7 execute and fetch results.
for (i=0; i<MAX_SEL_LIST; i++) {
if (i < MAX_PREALLOC) { void SQ.exec()
dlist[i] (dltype *) memall oc (sizeof (dltype));
dlist[i]- >defhd| = NULL; int i;
/* OC hal I oc(curq, &(dllst[l] ub2 stnttyp = OCl _STMI_SELECT; /* default is a
>def}hd|) OCl _HTYPE_DEFI NE) ; */ SELECT statenent */
el se /* Clause 5.3.6.2: Q(i,s) is the tine between the
dlist[i] = NULL; first character */
/* of this query text is submtted
and the first */
/* Connect to ORACLE. Programwill call sql _error() /* character of the next query text
*/ is submitted. */
/* if an error occurs in connecting to the default
dat abase. */ if (gry_cnt) {
tinme(&i rr)
(void) OCllnitialize(OC _DEFAULT, (dvoid *)0,0,0,0); s_tr_end = gettinme();
fprintf(logfile,"Query Processed in % 2f
i f((status=0Cl Envl ni t((OCI Env seconds.\n\n",
**) & pcenv, OCI _DEFAULT, O, (dvoid **)0)) != (s_tr_end - s_tr_start));
OCl _SUCCESS)
sqgl _error(tpcenv, status, 0); d/*/print comrents for this query that we have
saved *
OCl hal | oc(t pcenv, &rrhp, OC _HTYPE_ERROR);
QCl hal | oc(t pcenv, &ur g, OCl _HTYPE_STM) ; [* fprintf(logfile, "%\n", cmt); */
QCl hal | oc(t pcenv, &ur _dni , OCI _HTYPE STNIT)
QCl hal | oc(t pcenv, &ur_ddl , OCI _HTYPE_STM) ; [*fprintf(rep, "Query % : Execution tinme
QCl hal | oc(t pcenv, & pcsvc, o _HTYPE SVOCTX); % 2f\n", qgnp, (s_tr_end - s_tr_start));*/
QCl hal | oc(t pcenv, & pcsrv, OCl _HTYPE_SERVER) ; fprintf(rep, "Query %: Execution Tine: % 2f
QCl hal | oc(t pcenv, & pcusr, OCI _HTYPE_SESSI ON) ; started % 2f ended % 2f\n",
gnp, (s_tr_end -
/* get usernane and password */ s_tr_start),s_tr_start,s_tr_end);
passwd = strchr(l ognane, '/'); /* Let's fflush stuff so that we can see what's
*passwd = '\0'; going on */
passwd++;
ush(l ogfile);
if ((status = OCl Server Attach(tpcsrv, errhp, (text fflush(rep);
*)0, 0, OCl _DEFAULT)) != OCl _SUCCESS)
sql _error(errhp, status; 1); el se

tr_start = gettime();
OCl aset (t pcsve, OCl _HTYPE_SVCCTX, t pcsrv, 0, OCl _ATTR_SE

RVER, errhp); s_tr_start = gettine();
QCl aset (t pcusr, OCl _HTYPE_SESSI ON, | ognan®, strl en(l ogn
ane) , OCl _ATTRh_L;SERNANE, /* prepare the statement */
errhp);
OCl aset (t pcusr, OCl _HTYPE_SESSI ON, passwd, strl en( passw if ((status = OCl StntPrepare(curqg, errhp, (text*)
d), OCl _ATTR_PASSWORD, stnt, (ub4) strlen(stnt),
errhp); OCl _NTV_SYNTAX,
OCl _DEFAULT)) != OC _SUCCESS)
if ((status = OCl SessionBegi n(tpcsvc, errhp, tpcusr, sql _error(errhp, status, 1);
OCl _CRED_RDBMS,
OCl _DEFAULT)) != /* Prints the query text and comment to the logfile
OCl _SUCCESS) */
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fprintf(logfile, "\n%\n", cmt);
cmt [ 0] =0;
fprintf(logfile, "\n%\n", stnt);

/* if this is a DDL or DM. statenent,
ri?ht away */

* only worries about SELECT statenents right now,
cannot */
//* execute a stored PL/SQL procedure in thie version
*

execute it

OCl aget (curq, OCl _HTYPE_STM, &st nttyp, NULL, OCl _ATTR S
TMI_TYPE, errhp) ;

if (stmttyp !'= OO _STMI_SELECT) {
OCl sexec(tpcsve, curqg, errhp, 1);
return;

/* otherwise, this is a select statement */
/* Describe and define output variables */

/* first let's execute it to get the select-list
definition */

OCl aset (curq, OCl _HTYPE_STMI, &pfrmem O,
OCl _ATTR_PREFETCH MEMORY, errhp);

OCl sexec(tpcsvce, curq, errhp, 0);
num sel _|i st = define_output_variabl es();
/* Executes the query and fetches the rows */
(void) process_select_|ist(numsel _list);

/* Need to get the nunber of rows fetched first */
/* since the followi ng statnents will screwit up */

QOCl aget (cur g, OCl _HTYPE_STM, & ows_ret, NULL, OCl _ATTR_
ROW CQUNT, err hp) ;

/* To control nenory usage, let's free up the extra
dlist entries */

/* that we have all ocat ed.
*/

i =MAX_PREALLCC,
while(dlist[i] !'= NULL) {
free(dlist[i
dlist[i++] = NULL;

/* reset set_fetchrows */

numto_fetch = -1;

void SQexit() {
int i;

QOCl Logof f (tpcsvc, errhp);

OCl hfree(tpcenv, OCl _HTYPE_STM) ;
OCl hfree(tpcsve, OCl _HTYPE_SVCCTX) ;
OCl hf ree(tpcsrv, OCl _HTYPE_SERVER) ;
OCl hf ree(t pcusr, OCl _HTYPE_SESSI ON) ;

/* free all nenory */

for (i=0; i<MAX_SEL_LIST; i++) {
if (dlist[i] '= NOLL) {
free(dlist[i]);
}
/* Flush all output */
ush(rep);
ush(l ogfile);

/* define_output_vari ab} es(): Describe and define

select-list itens for *

/; a query statement.

*

I* ) ) Returns the nunber of
select-list itenms  */ )

/* for this query.

*/

i nt define_out put_vari abl es()

int i;
int retflag = 0;

(i=0; i<MAX_SEL_LIST; i++) {
slist[i].buflen = MAX_COLNAME S| ZE;
(OCl Par antet (curq, OCI _HTYPE_STMI, errhp,

if
(dvoid **) &t pcpar,
PCS(i)) != OCl _SUCCESS)
br eak;

/* dsize and nullok fields of dlist not used */

QCl aget (t pcpar, OCl _DTYPE_PARAM
&(slist[i].dbsize),
NULL, OClI _ATTR DATA SI ZE, errhp);
QCl aget (t pcpar, OCI _DTYPE_PARAM
&(slist[i].dbtype),
NULL, ~&al ATTR _DATA TYPE, errhp);
QOCl aget (t pcpar, QCl _DTYPE_PARAM &(slist[i].buf),
&(sli st[l] bufl en), OCI_ATTR NAME, errhp);
QCl aget (t pcpar, OCl_DTYPE_ PARAM
&(sli st[l ].precisi on)
NUI OCl _ATTR PRECI SI ON, errhp);
QCl aget (t pcpar, OCl _DTYPE_PARAM
&(slist[I].scale),
NULL, OCI _ATTR _SCALE, errhp);

/* For formatting purpose, renove trailing bl anks
in select-list nane. */

/*
if (slist[i].buflen < MAX_ COLNAME SIZE)
(slist[i].buf)[slist[i] - buflen] = "'\0";
*
| /* Well, we need to allocate for entries for dlist
*

i f dII >= IVAXP(I?FALL )){ oo dl "
i st type *) memal |l oc(sizeo type
dlist [ ] >def hdl = NULL;

/* Let's check the sizes and types for this sel ect
list item?*/

switch (slist[i].dbtype) {
case OCl _TYPECODE NUMBER:

/* The odescr will not give a good estimate to
the scale if */

/* no scale was given in the Oacle table
definition.

#i f def HAVE_SCALE
if (slist[l] scale '=0) {
def buf = (double *) dlist[i]->fbuf;
deflen = FLT;
deftype = OCl _TYPECCDE_DOUBLE;
slist[i].dbtype = OCl _TYPECODE_DOUBLE;

t *) dlist[i]->ibuf;

deftype = OCI TYPECODE_| NTECGER;
sli st[l] dbt ype = OCl _TYPECODE | NTEGER,;

Q.

0]
=
(o

c
=

1nn
—_

#el se
def buf = (double *) dlist[i]->fbuf;
deflen = FLT;
deftype = OCl _TYPECODE_FLQAT;
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slist[i].dbtype = OCl _TYPECODE_FLQAT;
#endi f /* HAVE_SCALE */

break;
defaul t:
/* default is character string */

def buf = (char **) dlist[i]->sbuf;

defl en MAX_STR_ LEN,
deftype = SQLT_STR

/* deftype = OC _TYPECODE_CHAR, */
br eak;

}
/* Define the colum */

if ((status=0Cl DefineByPos(curq, & dlist[i]-
>def hdl ), errhp, PCS(i),

def buf, def | en, def t ype, NULL,
dlist[i]-
>r| en, NULL, OCI _DEFAULT) ) ! =0Cl _ SUCCESS)
sql _error(errhp,status, 1);

return i;

/;‘ process_select _list(): Fetch rows froma query.
*

voi d process_sel ect
Int num
{

int i,j;

int ntf;

int num_so_far;

sword stats = OC _SUCCESS;

_list(num

/* nunber of select list itens */

/* Print the headers for the query execution result

*/
print _header (num;
/* See if we need to limt the rows to fetch */

ntf = (numto_fetch >= 0) ? numto_fetch :
MAX_ARRAY;

/* Fetch the rows and print themout */
if ((ntf > MAX_ARRAY) || (numto_fetch == -1)) {

stats = OC Stnt Fetch(curq, MAX_ARRAY,

OCl _FETCH NEXT, OCl _DEFAULT);

errhp,

OCl aget (cur g, OCl _HTYPE_STMI, & ows_r et , NULL, OCl _ATT
R_ROW CQUNT, err hp) ;

print_rows(numrows_ret);
/* To avoid 1022 from OFEN */
/* More rows to fetch... */

if (stats !'= OCl _NO DATA) {
if (numto_fetch == -1) {
while ((stats =
OCl St nt Fet ch(curq, err hp, MAX_ARRAY, OCl _ FETCH_ NEXT,

o _DEFAULT)) ==
OCl _SUCCESS)

{
oCl aget(curq ml HTYPE_STMT, &wum so_far, NULL,
ATTR_ROW COUNT, er rhp);
pri nt_rows(num (num so_ Tar-rows ret))
rows_ret = numso_far;

/* Print the final rows */
ocl aget(curq OCl _HTYPE_STMI, &um so_f ar, NULL,
ATTR_ROW COUNT, er r hp):

pri nt_rows(num (num_so_ Tar-rows _ret));
rows_ret = numso_far;
} else {

ntf -= MAX_ARRAY;

while ((stats = OCl Sthetch(curq errhp,
((nt

MAX_ARRAY: nt f),
OCl _DEFAULT)) ==
ntf -= MBX_ARRAY;

>MAX_ARRAY) ?
OCl _FETCH_NEXT,

oCl aget(curq OCl _HTYPE_STMI, &um so_far, NULL,
ATTR RQNOOJNT errhp);

print
rows_ret = numso_far;
if (ntf <= 0) break;

}
OCl aget (curqg, OCl _HTYPE_STMT, &um so_far,

rows(num(num SO_ TFar-rows _ret));

NULL,

OCl _ATTR_ROW COUNT, er rhp);

print
rows_ret = numso_far;
} else {
OCl Stnt Fetch(curq, errhp, ntf
OCl _DEFAULT) ;

rows(num(num so_far-rows_ret));

, OCl _FETCH_NEXT,

OCIaget(curq OCl _HTYPE_STMI, & ows_ret, NULL, OCI _ATT

R_ROW COUNT, errhp) ;
pri nt_rows(num rows_ret);

fprintf(logfile,"\n\n% rowe processed.\n",

rows_ret,
rows_ret == 1 ? '\0'

int get_statenent()
char 1ine[128];
char *pos, *str;
/* Reset statenent buffer */
stnt[0] = "'\0";
while (fgets(line, 127, gtenp)
/* skip bl ank I|nes */
if (line[0] =="'\n")
conti nue;
/* renmove bl anks */
str = line;

while (*str == "' ") str++

's');

= NULL) {

/* Let's get the line together first */

strcat(stnt, str);

/* if this is a comment line */

if ((str[0] =="-") && (str[1] == "'-"))
return COMVENT;

/* see if this is a set_fetchrows line */

if (strncnp(str, "set fetchrows", 13) == 0) {

poszstrchr(str )
*pos = "\0'
pos = strchr(str =),

numto_fetch = at ol (++pos)
return SET_FETCHROW

}

/* if this is the end of the

if ((pos = strchr(stnt, "';"'))
*pos = "\0';

return SQL_STM:

}
return END_OF_FI LE;

/* memalloc(): Allocates nenory,
have a problem */

current statenent */
I'= NULL) {

exit programif we
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voi d *rmemal | oc(si ze)
int size;
{

void *tnp;

i f ((tr'rp = (void *) nalloc(sue?) == NULL) {
fprintf(s t err, "Error in malloc\n");
SQLexit();
return NULL,;

} else {
return tnp;

/* shoul d never reach here */

voi d print_header(nsel)
Int nsel; /* Nunber of select |ist
itemrs */
{
int i, diff;

char col narre[ MAX_COLNAME_SI ZE] ;
int len :O, /* Runnlng colum length */

int cwid =
fprintf(logfile, "\n");
for (i=0; i<nsel; i++) {

/* extract the colum name */

strncpy((char *)col name, (char *)slist[i]. buf,

slist[i].buflen
colnarre[sllst[l] buflen] = "\0";
/* format the output a little */
cwid = MAX(slist[i].dbsize, slist[i].buflen);

/* do a little bit of formatting */

if (cwid > 80) {
fprintf(logfile,"\n");
len = 0O;

} else if ((len += CWId) > 80) {
fprintf(logfile,"\n");

) len = cw d;

#i f def FORMAT1
if ((slist[i].dbtype == INT_TYPE) ||

(slist[i].dbtype == FLT. TYPE))

fpr|ntf(|og||e "O%s ", cwid, slist[i].buf);
else /* string type */
fprintf(logfile, "%s ", -cwid, slist[i].buf);
#el se
fprintf(logfile, "%s ", -cwid, colnane);

#endi f /* FORMATL */
}

fprintf(logfile,"\n");

nr ow)

void print_rows(ncol,
Int ncol;
int nrow,

for =0; i <nrow; i ++) {
len = 0;
for (j=0;j<ncol;j++) {
cwid = MAX(slist[j].dbsize, slist[j].buflen);
/* do a little bit of formatting */

if (cwid > 80) {

fprlntf(logflle "\'n");

} else |f ((len += cwid) > 80) {
fprintf(logfile,"\n");
len = cwi d;

SWItCh(SlISt[J] dbtype) {
case INT_T
#i f def HAVE SCALE
ntf(logflle
(dllst[j] >|kbuf)[ 1);

#endi f /* HAVE_SCALE */
case FLT_TYPE:
#i fdef FORMATL

"ofld|", cwid,

fprintf(logfile, "9%.2f ", cwid, (dlist[j]-
>fbuf)[|])

fprintf(logfile, "% .2f ", -cwid, (dlist[j]-
>tbuf)[i]);
#endi f /* FORMATL */

br eak;

defaul t:

fprintf(logfile, "%s ", -(cwid), (dlist[j]-
>sbuf)[i]);

break;

fprintf(logfile, "\n");

/* remove_new ine():
str. */

voi d renmove_new i ne(str)
char *str;
{
char *p;

while ((p = strchr(str,'\n")) != NULL)
p=r

Renmove new i ne character from

gexecpl.h

#i f ndef QGTREAMPL H
#def i ne QSTREAMPL_H

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <sys/ param h>
#i ncl ude <sys/types. h>
#i ncl ude <tine. h>

#i ncl ude <errno. h>

#i ncl ude <mat h. h>

#i ncl ude <or at ypes. h>
#i ncl ude <or at ypes. h>
#i f ndef OCI DFN

#i ncl ude <oci df n. h>
#endif /* OCI DFN */

#i f ndef OCl _ORACLE

#i ncl ude <oci . h>
#endi f /* OCl _ORACLE */
*

/

#ifdef _ STDC _

#i ncl ude <oci apr. h>
#el se

#i ncl ude <oci kpr. h>
#endif *//* __STDC__ */

/* sonme basic definitions */

#def i ne UNAVE_LEN 64
#def i ne MAX_FTLE_PATH LEN 128

#i f ndef TRUE
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#define TRUE 1
#endif /* TRUE */

#i f ndef FALSE

#define FALSE 1

#endi f /* FALSE */

#i f ndef LI NUX

#define MAX(x,y) ((x >=y)
#define MN(X,y) ((x <=y)
#endi f

/* defines and typedefs for

?2X:y)
?2X:y)

parsing */

#define CRT_TBL 1
#define | NS_STMI 3
#define SEL_STMI 4
#define UPD_STMT 5
#define DRP_VIEW7
#define DRP_TBL 8
#defi ne DEL_STMI 9
#defi ne CRT_VI EW 10

/* defines and typedefs for query description */

#defi ne MAX_COLNAME_SI ZE 32
Col utm nane */

#define MAX_SEL_LI ST 16 /*
select list */

/* Maxi mum | engt h of
Maxi mumitens on a
#define END OF LI ST 1007
reach the end of the */

*/

/* Error code when we

/* select list.

/* types for describe */

#define CHAR TYPE 1
#define NUM TYPE 2
#define INT_TYPE 3
#define FLT_TYPE 4
#define STR_ TYPE 5
#defi ne DATE_TYPE 12

#defi ne
fields

#define POS(i) (i+1)
instead */
#define IND(i) (i-1) /* of 0.
array. */

NUI\/;NDTH 16 /* Wdth of the nurmeric

.n-1 as in an

typedef struct des

ub2 dbsi ze;
ub4 bufl en;
/* sb2 dsize; */
sb4 scal e;
/* sb2 nullok; */
OCl TypeCode dbt ype;
/* text buf[ MAX_COLNANME SI ZE]; */
text *buf;
ubl precision;
} sltype;

/* defines and typedefs for query select |ist

definition */

#defi ne MAX_ARRAY 50 /*
array fetch */
#def i ne PFMEMSI ZE 65536 /*
buf f er */

Maxi mum array size for

Menmory size of prefetch

#defi ne MAX_STR_ LEN 256 /* Maxi mum size for string

vari abl es
#defi ne MAX_PREALL(I: 8 /* Maxi mum nunber of
preal | ocated select list */
/* definitions.
*/

#define | NT sizeof (| ong)
#defi ne STR sizeof (char)
#defi ne FLT si zeof (doubl e)

#defi ne FLTP (double *)
#define INTP (long *)
#define STRP (char *¥*)

/* The positionis 1...n

t ypedef struct def

| ong i buf [ MAX_ARRAY] ;

doubl e fbuf[ MAX ARRAY]

char sbuf [ MAX ARRAY][I\/AX STR _LEN];

ub2 rlen[ MAX_, ARRAY] A returnlength
OCl Def i ne *def hdl ;

} dlitype;
extern int errno;
#define SQL_LEN 2048

#i f ndef NULL
#define NULL O
#endi f

#i f ndef NULLP
# define NULLP (void *)NULL
#endi f /* NULLP */

#i f ndef DI SCARD
# define DI SCARD (voi d)
#endi f

#i f ndef sword
# define sword int
#endi f

#i f ndef ubl
#define ubl unsigned char
#endi f

#define NA -1 /* ANSI SQ. NULL */
#def i ne VER7 2

#define NOT_SERI ALI ZABLE 8177 /* ORA-08177:
transaction not serializable */

#define ADR(object) ((ubl *)&(object))
#define Sl Z(object) ((swor d) si zeof(obj ect))
#define SID(sid) ((sid ) sid)

/* For get_statenent */

#define END OF_FILE -1
#def i ne COMMVENT 1
#def i ne SQL_STMI 2
#def i ne SET_FETCHROW 3

#define COCl hal | oc(envh, hndl, htyp) \
i f((status=0Cl Handl eAl | oc((dv0| d *)envh (dvoid
**)hndl , htyp, 0, (dvoid **)0))!=0Cl _SUCCESS) \
sql error(envh status, 0);
el se \
DI SCARD 0

#define OCl hfree(hndl, htyp) \
i f((status=0Cl Handl eFree((dvoid *)hndl
OCl _SUCCESS) \
fprintf(stderr,
%\ n", htyp)

#define OCl aget (hndl, htyp, attp, si ze, atyp,errh) \
if((status=0Cl AttrCet((dvoid *)hndl, htyp, (dvoid
*)attp, (dvoid *)size,atyp,errh)) !'= OCl _SUCCESS) \
sql\_error(errh,status,l HEA

htyp)) ==
"Error freeing handl e of type

#define OClaset (hndl, htyp, attp, size, atyp,errh) \
i f((status=0Cl AttrSet((dvoid *)hndl, htyp, (dvoid
*)attp, size,atyp,errh)) !'= OCl _SUCCESS) \
sql error(errh status, 1); \

#define OClsexec(svch,stnh,errh,iter) \
i f((status= OCIStthExecute(svch stnh errh,iter,0,
LL, NULL, OCl _DEFAULT)) != OCI _SUCCESS
sql _error(errh,status,1); \
el se \
DI SCARD 0

*/

NU
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#define | SOTXT "alter session set isolation_level =
serializabl e"

#define PDMLTXT "al ter session force parallel dm
paral |l el (degree 84)"

#define PDDLTXT "al ter session force parallel ddl
paral |l el (degree 84)"

#endif /* QSTREAMPL_H */

gtime.c

#i ncl ude<st di 0. h>
#i ncl ude<stdlib. h>

# include <sys/tine.h>

main ()

struct tineval tv;

(void) gettinmeofday (& v, (struct tinezone *)
0);

printf ("%2f\n", ((double) tv.tv_sec + (1.0e-6 *
(double) tv.tv_usec)) ) ;

}

/* end of file gtime.c */
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Appendix F. Misc database scripts

Activity Between Database Load and Runl Wien the | oad
finished, the runTPCHal | script automatically sel ected
a seed value and saved it.

Then the 2 auditor scripts count.sql and dbtabl es. sql
were run to validate that the database structure was
correct.

sel ect
sel ect

from nation where rownum < 11;
fromregi on where rownum < 11;

count.sql
select * fromlineitemwhere rownum< 11;
select * fromorders where rownum < 11;
select * frompart where rownum < 11;
select * from partsupp where rownum < 11;
sel ect * from supplier where rownum < 11;
sel ect * fromcustoner where rownum < 11;
*
*

dbtables.sql

set numn dth 25
SELECT COUNT(*) FROM LI NEI TEM

SELECT * FROM LI NEI TEM
WHERE L_ORDERKEY I N

( 4, 26598, 148577,
AND L_LI NENUMBER = 1
ORDER BY L_CRDERKEY;

387431, 56704, 517442, 600000)

SELECT * FROM REQ ON,
SELECT COUNT(*) FROM NATI O\

SELECT * FROM NATI ON
VWHERE N_NATI ONKEY I N (3, 10, 14, 20)
ORDER BY N_NATI ONKEY;

SELECT COUNT(*) FROM ORDERS;

SELECT * FROM CRDERS

VWHERE O ORDERKEY IN ( 7, 44065, 287590, 411111,
483876, 599942 )

ORDER BY O ) ORDERKEY;

SELECT COUNT(*) FROM PART;

SELECT * FROM PART
VWHERE P_PARTKEY I N (1, 984, 8743, 9028, 13876, 17899, 20000)
ORDER BY P_PARTKEY;

SELECT COUNT(*) FROM PARTSUPP;

SELECT* FROM PARTSUPP
WHERE PS_PARTKEY = 3398
AND PS_SUPPKEY = (SELECT M N( PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY = 3398);

SELECT* FROM PARTSUPP

VWHERE PS_PARTKEY =15873

AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY) FROM
PARTSUPP WHERE PS_PARTKEY = 15873);

SELECT* FROM PARTSUPP
WHERE PS_PARTKEY = 11394
AND PS_SUPPKEY = (SELECT M N( PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY = 11394);

SELECT* FROM PARTSUPP
VWHERE PS_PARTKEY = 6743
AND PS_SUPPKEY = (SELECT M N( PS_SUPPKEY)

FROM PARTSUPP WHERE PS_PARTKEY = 6743);

SELECT* FROM PARTSUPP
VWHERE PS_PARTKEY = 19763
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY =19763);

SELECT COUNT(*) FROM SUPPLI ER;

SELECT * FROM SUPPLI ER
VWHERE S SUPPKEY | N (83, 265, 492, 784, 901, 1000)
ORDER BY S_SUPPKEY;

DRCOP TABLE M NVAX;

CREATE TABLE M NMAX
(TNAME CHAR(15),
KEYM N | NTEGER
KEYMAX | NTEGER) ;

| NSERT | NTO M NVAX
SELECT ' LI NEI TEM ORD , M N( L_ORDERKEY) , MAX( L_ORDERKEY)
FROM LI NEI TEM :

I NSERT | NTO M NVAX

SELECT

" LI NEI TEM_NBR , M N(L_LI NENUMBER) , MAX( L_LI NENUMBER)
FROM LI NEI TEM

| NSERT | NTO M NVAX
SELECT ' ORDERTBL' , M N( O_CRDERKEY) , MAX( O_ORDERKEY)
FROM ORDERS;

| NSERT | NTO M NVAX
SELECT ' CUSTOMER , M N( C_CUSTKEY) , MAX( C_CUSTKEY)
FROM CUSTOMVER,

| NSERT | NTO M NVAX
SELECT ' PART' , M N( P_PARTKEY) , MAX( P_PARTKEY)
FROM PART;

| NSERT | NTO M NVAX
SELECT ' SUPPLI ER , M N( S_SUPPKEY) , MAX('S_SUPPKEY)
FROM SUPPLI ER;

| NSERT | NTO M NVAX
SELECT ' PARTSUPP_PART' , M N( PS_PARTKEY) , MAX( PS_PARTKEY)
FROM PARTSUPP;

| NSERT | NTO M NVAX

SELECT ' PARTSUPP_SUPP' , M N( PS_SUPPKEY) , MAX( PS_SUPPKEY)
FROM PARTSUPP ;

| NSERT | NTO M NVAX

SELECT ' NATI ON', M N( N_NATI ONKEY) , MAX( N_NATI ONKEY)
FROM NATI ON;

I NSERT | NTO M NVAX
SELECT ' REG ON' , M N( R_REG ONKEY) , MAX( R_REG ONKEY) FROM
REGQ ON;

SELECT * FROM M NVAX;

tshut

#!/ bi n/ ksh

export ORACLE_SI D=t pch

if [ "$1" = "abort" ]; then

sql pl us / NOLOG<< !
connect / as sysdba
shut down abort

exit

]

el se

sqgl pl us / NOLOGs< !
connect / as sysdba

shut down i medi ate
exit
|

fi
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exit
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Appendix G. Pricing information

For Oracle pricing please contact:

MaryBeth Pierantoni
650-506-2118
mary.beth.pierantoni@oracle.com

For Sun pricing please contact:

Daryl Madura
503-617-8588

daryl.madura@sun.com
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