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Total System Cost Composite Query per Hour Metric Price/Performance
5604.9 $8.11
$45,439.50 QphH@1000GB per QphH@1000GB
Database Size Database Manager Operating System Other Software Availability Date
1000GB .Sybase IQ 12.§ Solaris 10 Solaris Volume Oct 15, 2007
Single Application Manager
Server
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0 25000
query times in seconds
Database Load Time = 10:05:33 Load Includes Backup: N Total Storage/Database Size=11.18
RAID (Base tables): RAID 1 RAID (Base tables and auxiliary data structures): RAID 1 RAID (All): N

2/ 4/ 4 2.8GHz Dual Core AMD 290
16GB nenory
48 x 250GB 10k rpm SATA di sks

11175 GB
(in this calculation 1 GB is defined as 1024 * 1024 * 1024)
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Description Part Number  Source Unit Price  Qty Ext. Price 3 Yr. maint.
Server Hardware

Sun Fire X4500 x64, 2xAMD Opteron Dual core 290 (2.8GHz/1MB) processor,
16GB PC3200 DDR1/400 (8x2GB) memory, 48 SATA 3.5 250GB 7200 RPM

HDD A76-PPZ2-16G-GMH 1 23,995.00 1 23,995.00

Sun Fire X4500 Server upgrade to 3 year Gold support W9D-A76-3G 1 7,236.00 1 7,236.00
Server discount 1 1 -2,399.50 .00
Server HardwareSubtotal 21,595.50 7,236.00

External Storage
No external storage required

Server Software

Sybase 1Q-M Single App Svr, per cpu core 12841 2 2,595.00 4 10,380.00
Sybase 1Q 3 Years Extended Support 24 x 7 98480 2 1,557.00 4 6,228.00
Server Software Subtotal 10,380.00 6,228.00
Total 31,975.50 13,464.00
3 Yr. Cost 45,439.50
QphH@ 100GB 5,604.90
$/QphH@ 100GB $8.11

Service for all Sun products is from Sun Microsy stems, Inc.

Service for Sybase products is from Sybase Inc.

Notes (Source):
1. Innovative Systems Design

2. Sybase Inc.

PriceQuotes provided in Appendix G

Audited by: Brad Askins, 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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Measurement Results:

Database Scale Factor

Total Data Storage / Database Size

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@1000GB)
Total System Price Over 3 Years
TPC-H Price/Performance Metric ($/QphH@1000GB)

Measurement Intervals:

Measurement Interval in Throughput Test (Ts)

Duration of Stream Execution:

Numerical Quantities

=1000GB

=11.18

=2007-08-29 18:35:40
=2007-08-30 04:41:13
=10:05:33

=17

=6446.1

=4873.5

=5604.9

= $45,439.50

=$8.11

= 113,757 seconds

Stream ID Seed Start Date |Start Time | End Date |End Time Duration
Stream 0 830044113 2007-08-30 04:42:31 2007-08-30 10:27:16 5hrs:44mins:45secs
Stream 1 830044114 2007-08-30 10:27:18 2007-08-31 14:33:25 1day:4hrs:6mins:7secs
Stream 2 830044115 2007-08-30 10:27:18 2007-08-31 14:55:32 1day:4hrs:28mins:14secs
Stream 3 830044116 2007-08-30 10:27:18 2007-08-31 18:03:15 1day:7hrs:35mins:57secs
Stream 4 830044117 2007-08-30 10:27:18 2007-08-31 15:58:18 1day:5hrs:31mins
Stream 5 830044118 2007-08-30 10:27:18 2007-08-31 16:43:16 1day:6hrs:15mins:58secs
Stream 6 830044119 2007-08-30 10:27:18 2007-08-31 15:33:19 1day:5hrs:6mins:1min
Stream 7 830044120 2007-08-30 10:27:18 2007-08-31 15:48:52 1day:5hrs:21mins:34secs
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TPC-H Timing Intervals (in seconds)

(el Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9 Q10 Q11 Q12
Stream 00 1429.4 64.1 717.5 477.6 696 128.7 573.8 476.3 1795.3 1296 86.9 460.4,
Stream 01 13746.8 105.7] 10219.5 5266.4 2187.7 349.8 1473.7, 1064.8 5843.1 3005.7| 298.2 1442.1
Stream 02 14622.5 245.2 2375.8 3678.2 3825.4 598.6 2241.8 1954.8 7390.4|  10417.7 276.5 1730.3
Stream 03 17590 175.6) 742.7 5733.9| 26126.6 562.8 5921.6 3300.2 5790.9 4025.4 258.5 525
Stream 04 17209.4 131.4 1988.3 4722.1 6172.2 489.4 1452.3] 1221.3 8349.7 4794.9 358.6 2809.9
Stream 05 19721.7 144.1 6367.2 3785.8 2137.3 594.7 3448.2 1197.3 2201.6 2836.4 294.5 1323.5
Stream 06 12899.2 166.8) 12732.8 3826.9 2690 446.9 3032.5 1945.1 7628.8 11412 326.3 1476.5
Stream 07 12158.1 118.4 1835.8 4770.6 2283.1 205.9 4440.1 1291 6169.5 3816.9 260.9 872.8
Minimum 12158.1 105.7] 742.7 3678.2 2137.3 205.9 1452.3] 1064.8 2201.6 2836.4 258.5 525.0
Average 15421.1 155.3) 5180.3 4540.6 6488.9 464.0 3144.3 1711.9 6196.3 5758.4| 296.2 1454.3
Maximum 19721.7 245.2 12732.8 5733.9| 26126.6 598.6 5921.6 3300.2 8349.7|  11412.0 358.6 2809.9
Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 RF1 Rf2

Stream 00 2501.2 253.4 525.6) 282.6 438.8 2699.8 469.2 472.8 2754.9 194.8 940 948.9
Stream 01 7060 507.3 1652.6) 632.1 942.7|  12614.5 1735.8 1191.3)  29028.8 796.5 1986.1 13598
Stream 02 11574.7 968 1493.8 1829.8 1885.3|  16516.5 2317.8, 2362.7]  13508.6 677.9 1435.5 1343.2
Stream 03 2551.8 661.2 1797.2) 278.9 881.8  15101.9 602.7 2236.8)  18058.7 823.2 1428.1 1389.9
Stream 04 10830.5 653.6 1488.6 864.7 816|  12283.8 1746.8 780.6]  26654.6 440.3 1320.2 1391.4
Stream 05 7332.8 812.4 1829.1 1780.9 1005.8|  16634.3 1840 775.7) 319935 899.9 1387.2 1502.8
Stream 06 11231.6 536.4 1717.4 836.2 591.9)  13904.2 1632.4 973.7]  14107.9 643.5 1522.8 1405.6
Stream 07 7699 449.4 988.7| 511.7 949.7|  27165.6 1482.2 8903.1 18459.8 860.7 1425.9 1476.3
Minimum 2551.8 449.4 988.7| 278.9 591.9] 12283.8 602.7 775.7)  13508.6 440.3 1320.2 1343.2
Average 8325.8 655.5 1566.8 962.0 1010.5|  16317.3 1622.5 2460.6|  21687.4 734.6 1500.8 3158.2
Maximum 11574.7 968.0 1829.1 1829.8 1885.3|  27165.6 2317.8, 8903.1  31993.5 899.9 1986.1 13598.0
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CERTIFIED AUDITOR

Benchmark Sponsors: Brad Carlile Sumit Kundu
Director, Enterprise Benchmarking Director of Product Management
Sun Microsystems, Inc. and Marketing
8305 S. W. Creekside Place Sybase, Inc.
Beaverton, OR 97008 1 Sybase Drive

Dublin, CA 94568

October 13, 2007

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

Platform: Sun Fire X4500 Server
Database Manager: Sybase IQ 12.6 Single Application Server
Operating System:  Solaris 10

The results were:

(Scligd) Memory Disks Qp h H@lOOOGB
One (1) Sun Fire X4500
2 x AMD 290 16 GBMain 48« 250 GB (int.) 5604.9
(2.8 Ghz)

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

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

* The database population was generated using DBGEN

* The database was properly scaled to 1000GB and populated accordingly
» The compliance of the database auxiliary data structures was verified

* The database load time was correctly measured and reported

» Therequired ACID properties were verified and met

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



e Thequery input variables were generated by QGEN

* The query text was produced using minor modifications

» Theexecution of the queries against the SF1 database produced compliant answers
* A compliant implementation specific layer was used to drive the tests

* Thethroughput testsinvolved 7 query streams

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

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

» Therequired amount of database log was configured

e The system pricing was verified for mgor components and maintenance

e Themagor pages from the FDR were verified for accuracy

Respectfully Yours,

Frangois Raab, President Bradley J. Askins, Auditor

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

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

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



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 Sybase Inc. 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

e Optimizer/Query execution options

¢ Query processing tool/language configuration parameters
e Recovery/commit options

e Consistency/locking options

e Operating system and configuration parameters

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

e Compiler optimization options

Appendix A contains the Solaris and Sybase IQ parameters used in this benchmark.

TPC Benchmark H Full Disclosure Report Page 12



1.3  Configuration Diagram

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

differences.

The priced and measured configurations were identical.

Priced Configuration

SUN Fire X4500 Server
2 x 2.8 GHz AMD Opteron dual-core processors
16 GB Memory
48 x 250 GB internal SATA disks

TPC Benchmark H Full Disclosure Report

Page 13



Clause 1 Logical Database Design

2.1

2.2

2.3

2.4

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 not used for any of the tables.

Replication

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

No replication was used.

TPC Benchmark H Full Disclosure Report Page 14



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.

34  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 query text and query output. The standard queries were used throughout with the
following modifications:
+ InQl, Q4, Q5, Q6, Q10, Q12, Q14, Q15 and Q20, the "dateadd" function is used to perform date

arithmetic.

+ InQ7, Q8 and QY, the "datepart" function is used to extract part of a date (e.g., "year").
+ InQ2,Q3,Q10, Q18 and Q21, the "top" function is used to restrict the number of output rows.
» The semicolon (;) is used as a command delimiter.

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.
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Appendix D contains the seed and query substitution parameters.

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).

Appendix B contains the source code for the refresh functions.
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Clause 3 Database System Properties

4.1

4.2

4.3

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.

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.

4.2.1 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.

4.2.2 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.

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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4.3.1 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 six execution streams.
3. The consistency of the ORDERS and LINEITEM tables was re-verified.

4.4 Isolation

Operations of concurrent transactions must yield results which are indistinguishable from the results
which would be obtained by forcing each transaction to be serially executed to completion in 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, . 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.
3. The ACID Transaction was resumed and COMMITTED.
4. The ACID Query completed. It returned the data as committed by the ACID Transaction.

4.4.2 Read-Write Conflict with Rollback

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

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.
4. T1 was allowed to COMMIT and T2 completed.
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5. It was verified that T2.L._ EXTENDEDPRICE = T1.L._ EXTENDEDPRICE +
(DELTA1*(T1.L_EXTENDEDPRICE/T1.L. QUANTITY))

444  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.I. EXTENDEDPRICE = T1.. EXTENDEDPRICE.

4.4.5 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.

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.
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45.1 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.

All disks containing TPC-H tables, TPC-H indexes, the Sybase IQ utility db file and the Sybase IQ log file
are housed on RAID1 volumes. A permanent irrecoverable failure of one of these disks was simulated by
removing it from the X4500 Server. Shortly after this was done, the SybaselQ server died because a TEMP
db segment housed on the removed disk was no longer accessible to 1Q. After an interval of about 60
seconds, power to the X4500 Server was cut off. The outcome is described in section 4.5.2.

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.

A system crash was produced by cutting off power to the X4500 Server. When power was restored, the
system automatically rebooted and the database was restarted. The durability success file and the HISTORY
table were compared successfully.

4.5.3 Memory Failure

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

A memory failure was simulated by cutting off power to the X4500 Server. The outcome is described in
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.

5.2

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

Distribution of Tables and Logs Across Media

The distribution of tables and logs across all media must be explicitly described.
» All tables and indexes were stored on 23 RAID 1 volumes. Each volume was constructed from two raw
partitions using the Solaris Volume Manager.

« The Temp database for Sybase IQ was configured using one raw partition per disk on 46 internal disks.
The Temp databases were not mirrored.

The following table shows all the disk slices used for all the non-RAID1 devices.

Partition

¢5t0d0s0
¢5t0d0s6
c0t0d0s0
c0t1d0s0
c0t2d0s0
c0t3d0s0
c0t4d0s0
c0t5d0s0
c0t6d0s0
c0t7d0s0
¢1t0d0s0
c1t1d0s0
¢1t2d0s0
c1t3d0s0
c1t4d0s0
c1t5d0s0

c1t6d0s0

root partition

swap

tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic
tempdb [via symbolic

tempdb [via symbolic
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Use

link /sybase2/T01]
link /sybase2/T02]
link /sybase2/T03]
link /sybase2/T04]
link /sybase2/T05]
link /sybase2/T06]
link /sybase2/T07]
link /sybase2/T08]
link /sybase2/T09]
link /sybase2/T10]
link /sybase2/T11]
link /sybase2/T12]
link /sybase2/T13]
link /sybase2/T14]

link /sybase2/T15]

Size (in
GB)
5.86

18.35

10
10

10
10

10
10

10
10

10
10
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Partition Use Size (in
GB)
¢1t7d0s0 tempdb [via symbolic link /sybase2/T16] 10
c4t1d0s0 tempdb [via symbolic link /sybase2/T17] 10
c4t2d0s0 tempdb [via symbolic link /sybase2/T18] 10
c4t3d0s0 tempdb [via symbolic link /sybase2/T19] 10
c4t4d0s0 tempdb [via symbolic link /sybase2/T20] 10
c4t5d0s0 tempdb [via symbolic link /sybase2/T21] 10
c4t6d0s0 tempdb [via symbolic link /sybase2/T22] 10
c4t7d0s0 tempdb [via symbolic link /sybase2/T23] 10
¢5t1d0s0 tempdb [via symbolic link /sybase2/T24] 10
¢5t2d0s0 tempdb [via symbolic link /sybase2/T25] 10
¢5t3d0s0 tempdb [via symbolic link /sybase2/T26] 10
c5t4d0s0 tempdb [via symbolic link /sybase2/T27] 10
¢5t5d0s0 tempdb [via symbolic link /sybase2/T28] 10
c5t6d0s0 tempdb [via symbolic link /sybase2/T29] 10
¢5t7d0s0 tempdb [via symbolic link /sybase2/T30] 10
c6t0d0s0 tempdb [via symbolic link /sybase2/T31] 10
c6t1d0s0 tempdb [via symbolic link /sybase2/T32] 10
c6t2d0s0 tempdb [via symbolic link /sybase2/T33] 10
c6t3d0s0 tempdb [via symbolic link /sybase2/T34] 10
c6t4d0s0 tempdb [via symbolic link /sybase2/T35] 10
c6t5d0s0 tempdb [via symbolic link /sybase2/T36] 10
c6t6d0s0 tempdb [via symbolic link /sybase2/T37] 10
c6t7d0s0 tempdb [via symbolic link /sybase2/T38] 10
c7t0d0s0 tempdb [via symbolic link /sybase2/T39] 10
c7t1d0s0 tempdb [via symbolic link /sybase2/T40] 10
c7t2d0s0 tempdb [via symbolic link /sybase2/T41] 10
c7t3d0s0 tempdb [via symbolic link /sybase2/T42] 10
c7t4d0s0 tempdb [via symbolic link /sybase2/T43] 10
c7t5d0s0 tempdb [via symbolic link /sybase2/T44] 10
c7t6d0s0 tempdb [via symbolic link /sybase2/T45] 10
¢7t7d0s0 tempdb [via symbolic link /sybase2/T46] 10
¢5t0d0s7 SVM state replica 0.3
c5t1d0s7 SVM state replica 0.7

The next table shows the disk slices used for the SVM RAID1 devices. The /sybase2 file system is used to
store the IQ catalog file and IQ log file.

SVM Device Details:
Raw Partition Name SVM SVM Symbolic Database | Database RAID
Device | Contained Link Usage Device
Name Device Size GB
c4t0d0s4 dl d2 none /sybase2 1.7 RAID 1
C5t0d0s1 d1 d3 none /sybase2 1.7 RAID 1
c0t1dos1 dis d10 /sybase2/M01 | 1Q Main 171 RAID 1
c0t2d0s1 d15 di1 /sybase2/MO1 | 1Q Main 171 RAID 1
c0t3d0s1 d25 d20 /sybase2/M02 | 1Q Main 171 RAID 1
c0t4d0s1 d25 d21 /sybase2/M02 | 1Q Main 171 RAID 1
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Raw Partition Name

c0t5d0s1
c0t6d0s1
c0t7d0s1
cltldos1
c1t2d0s1
c1t3d0s1
c1t4dos1
c1t5d0s1
c1t6d0s1
c1t7dos1
c4t0d0s1
c4t1dos1
c4t2d0s1
c4t3d0s1
c4t4d0s1
c4t5d0s1
c4t6d0s1
c4t7d0s1
c5t2d0s1
c5t3d0s1
c5t4d0s1
c5t5d0s1
¢5t6d0s1
c5t7d0s1
c6t0d0s1
c6t1d0s1
c6t2d0s1
c6t3d0s1
c6t4d0s1
c6t5d0s1
c6t6d0s1
c6t7d0s1
c7t0d0s1
c7t1d0s1
c7t2d0s1
c7t3d0s1
c7t4d0s1
c7t5d0s1
c7t6d0s1
c7t7d0s1
c0t0d0s1

c1t0dos1

SVM
Device
Name

d3s
d35
d45
d45
ds55
ds5
d6s
d65
d75
d75
ds5
dss
dos
d95
d105
d105
d115
d115
d125
d125
d135
di3s5
d145
d145
d155
d155
d165
dl1e5
d175
d175
d185
d185
d195
d195
d205
d205
d215
d215
d225
d225
d235
d235

SVM
Contained
Device

d30
d31
d40
d41
d50
ds1
d60
d61
d70
d71
dso
ds1
d9o
do1
d100
d101
d110
dii1
d120
di21
d130
d131
d140
di41
d150
d151
d160
diel
d170
d171
d180
d181
d190
d191
d200
d201
d210
d211
d220
d221
d230
d231

Symbolic
Link

/sybase2/M03
/sybase2/M03
/sybase2/M04
/sybase2/M04
/sybase2/M05
/sybase2/M05
/sybase2/M06
/sybase2/M06
/sybase2/M07
/sybase2/M07
/sybase2/M08
/sybase2/M08
/sybase2/M09
/sybase2/M09
/sybase2/M10
/sybase2/M10
/sybase2/M11
/sybase2/M11
/sybase2/M12
/sybase2/M12
/sybase2/M13
/sybase2/M13
/sybase2/M14
/sybase2/M14
/sybase2/M15
/sybase2/M15
/sybase2/M16
/sybase2/M16
/sybase2/M17
/sybase2/M17
/sybase2/M18
/sybase2/M18
/sybase2/M19
/sybase2/M19
/sybase2/M20
/sybase2/M20
/sybase2/M21
/sybase2/M21
/sybase2/M22
/sybase2/M22
/sybase2/M23

/sybase2/M23

Database
Usage

1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main
1Q Main

Database
Device
Size GB

171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171

RAID

RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1
RAID 1

Additional details can be found in the disk configuration section in Appendix B.
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5.3  Database partition/replication mapping

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

Database partitioning/replication was not used.
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5.4

5.5

5.6

5.7

TPC Benchmark H Full Disclosure Report

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.

RAID 1 was used for all base tables and auxiliary data structures. In addition, the Sybase IQ utility db file
and log file also resided on a RAID 1 devices.

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.

Database Load Time

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

The database load time was =10:05:33

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 Type # of Disks (GB* per disk Total Disk Space in GB**
Internal 48 250 11175.87

Total Space 11175.87

Data Storage Ratio 11.18

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

Page 25



5.8 Database LLoad Mechanism Details and Illustration

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

process.
Create Create Load tables
Database ) Tables and > from flat files
and Indexes created by
dbspaces DBGEN

Database Load Timing Period

The test database was loaded using flat files. All load scripts are included in Appendix B.

5.9 Qualification Database Configuration

Ready to run

S

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 only the necessary

adjustments for size differences.

TPC Benchmark H Full Disclosure Report

Page 26



Clause 5 Performance Metrics and Execution Rules

6.1

6.2

6.3

6.4

6.5

6.6

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

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

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 timing intervals for each query and both update functions are reported on the page titled “Numerical
Quantities”, contained in the beginning of this document and replicated in the Executive Summary
document.

Number of Streams for the Throughput Test

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

7 streams were used for the throughput test.

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 start times and finish times for each query stream in the throughput test are reported on the page titled
“Numerical Quantities”, contained in the beginning of this document and replicated in the Executive
Summary document.

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 reported on the page titled “Numerical Quantities”,
contained in the beginning of this document and replicated in the Executive Summary document.
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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:

Refresh
Stream ID| Function | Start Date | Start Time End Date End Time
stream01 RF1 2007-08-30 10:27:18 2007-08-30 11:00:24
stream01 RF2 2007-08-30 11:00:24 2007-08-30 14:47:02
stream02 RF1 2007-08-30 14:47:02 2007-08-30 15:10:58
stream02 RE2 2007-08-30 15:10:58 2007-08-30 15:33:21
stream03 RF1 2007-08-30 15:33:21 2007-08-30 15:57:09
stream03 REF2 2007-08-30 15:57:09 2007-08-30 16:20:19
stream04 RF1 2007-08-30 16:20:19 2007-08-30 16:42:20
stream04 RF2 2007-08-30 16:42:20 2007-08-30 17:05:31
stream05 RF1 2007-08-30 17:05:31 2007-08-30 17:28:38
stream05 RF2 2007-08-30 17:28:38 2007-08-30 17:53:41
Stream06 RF1 2007-08-30 17:53:42 2007-08-30 18:19:04
Stream06 REF2 2007-08-30 18:19:04 2007-08-30 18:42:30
Stream07 RF1 2007-08-30 18:42:30 2007-08-30 19:06:16

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 reported on the
page titled “Numerical Quantities”, contained in the beginning of this document and replicated in the
Executive Summary 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 reported on the page titled
“Numerical Quantities”, contained in the beginning of this document and replicated in the Executive
Summary 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 three metrics:
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Run ID QppH@1000GB |QthH@1000GB QphH@1000GB
Run 1 6446.1 4873.5 5604.9
Run 2

6310.3 5140.9 5695.7
% Difference -2.15% 5.20% 1.59%

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.

No activity occurred between Run 1 and Run 2. Moreover Sybase IQ was not restarted after the database
load or between the two runs.
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Clause 6 SUT and Driver Implementation

7.1

7.2

7.3

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 entire test is run by executing the ntest shellscript.

The text of ntest is reproduced in Appendix E and the texts of the subscripts invoked by ntest are
reproduced in Appendix B.

The scripts that perform the query streams within the power and throughput tests are generated by the
gen_streams_new .ksh script (which in turn invokes QGEN to generate the actual query stream files).

The Power Test is performed when ntest executes update power.sql, which in turn runs the refresh
functions and the power stream queries.

The Throughput Test is performed when ntest concurrently executes the 7 query stream scripts, stream[1-
71.sql, together with the script update throughput7.sql. The latter executes the refresh functions in parallel
with the query streams according to the rules set out in the TPC-H specification document.

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.

All database configuration was done through scripts disclosed in Appendix B.

The performance tests are performed using dbisqlc. dbisqlc is a Sybase-provided utility that allows SQL
statements to be executed against an Sybase IQ database. The dbisqlc utility is invoked from the command-
line on the SUT. It reads input from files containing SQL statements and sends results to stdout. dbisqlc
uses information in the .odbc.ini file to connect to the database. The performance test scripts utilizing
dbisqlc can be found in Appendix E.

The ACID tests are performed using dbtest. dbtest is a Sybase-provided utility, similar to dbisqlc, but
providing additional scripting capabilities. It is invoked from the command-line on the SUT and uses
information in the .odbc.ini file to connect to the database. All the ACID test scripts are reproduced in
Appendix B.

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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8. Clause 7 Pricing

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

8.2 Total Three Year Price
The total 3-year price of the entire configuration must be reported, including hardware, software, and
maintenance charges. Separate component pricing is recommended. The basis of all discounts used must
be disclosed.
The total 3-year price of the configuration is $45,439.50. For details of pricing, see the second page of the
Executive Summary.
Discounts were taken from actual price quotes,available to any buyer with like conditions, provided by Sun
Microsystems Inc. and Sybase Inc. The respective price quotes are included in Appendix G of this
document.

8.3  Availability Date

The committed delivery date for general availability of products used in the price calculations must be
reported. When the priced system includes products with different availability dates, the 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 used in the measured configuration are generally available as of
Oct 15, 2007.
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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 follows the table of contents.
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Appendix A. Solaris 10 and Sybase I1Q 12.6
Parameters

This Appendix contains Solaris kernel parameters and
environment variables and Sybase IQ system parameters.

Sybase IQ Server Configuration Parameters

utility.cfg

#

# these are the default suggested startup paraneters
for the asiq

#

# note that you will still need to provide the

# server with the server nane on startup "-n", and
# possibly a different system port nunber

#

-n util _thnp
-c  32m
-gd all

-gl all

-gm 15

-gp 4096
-ti 4400
-tl 300
-iqtc 128
-ignc 128

tpch.cfg

# note the port nunber here nust natche the one in
# .odbc.ini

-c 12m

-gd al

-gl al

-gm 30

-gp 4096

-ti 4400

-t1 300

-ignt 9500

-igtc 4000

-ignt 800
-iggovern 12
-igpartition 2

-x tcpi p{port=3002}
-n tpch_thnp

Sybase IQ Database Options

(altered fromdefault)

options.sql

SET OPTION PUBLI C. All ow Nul | s_By_Defaul t=' O‘f
SET OPTI ON PUBLI C. Fl atten_Subqueries = 'On';
SET OPTI ON PUBLI C. Force_No_Scrol | _Cursors="On';
SET OPTI ON PUBLI C. Load_Menory_M=0;

SET OPTI ON PUBLI C. M ni ni ze_St or age=" On

SET OPTI ON PUBLI C. Noti fy_Modul us=10000000;

SET OPTI ON PUBLI C. Query_Tenp_ Space Li m t =0;

SET OPTI ON PUBLI C. Row_Count s=' On'

SET OPTI ON PUBLI C. Query_Pl an=' off' ;

SET OPTI ON PUBLI C. Hash_Thr ashi ng_Per cent =100;
SET OPTI ON PUBLI C. Mai n_Reser ved_DBSpace_MB=300;
SET OPTI ON

PUBLI C. Si gni fi cant Di gi t sFor Doubl eEqual i t y=15;
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SET OPTI ON PUBLI C. Sort _Phasel_Hel pers=2;

SET OPTI ON PUBLI C. Max_I Q _Thr eads Per _Connecti on=100;
SET OPTI ON PUBLI C. Append_Load=' On' ;

SET OPTI ON PUBLI C. Def aul t _Havi ng_SeI ectivity = 1;
SET OPTION PUBLI C. Default _Li ke_Range_Sel ectivity =
SET OPTION PUBLI C. Garray_Fi | | _Fact or _Percent =3;

SET OPTI ON PUBLI C. Max_Hash_Rows = 25000000;

SET OPTI ON PUBLI C. Pr ef et ch_Thr eads_Per cent =15;

SET OPTI ON PUBLI C. Sweeper _Thr eads_Percent =10 ;

SET OPTI ON PUBLI C. Wash_Area_ Buffers_Percent = '18";

Sybase IQ Environment Variables

SYBASE="/ export/ hone/ sybase"

export SYBASE

SYBASE_OCS="(0Cs- 12_5"

export SYBASE OCS

ASDI R="${ SYBASE}/ ASI Q 12_6"

export ASDI R

PATH="${ ASDI R}/ bi n: ${ SYBASE} / ${ SYBASE_CCS}/ bi n: ${ PATH}

cletc:."

export PATH

I QLI B="${ASDI R}/ usrlib: ${ASDI R}/ | i b: ${ SYBASE} / ${ SYBASE
_CCs}/1ib"

LD_LI BRARY_PATH_64="${| Q.1 B}: $LD_L| BRARY_PATH 64"

export LD_LI BRARY_PATH 64

LD_LI BRARY_PATH="${1 QLI B} : $LD_L| BRARY_PATH"

export LD LI BRARY_PATH

unset | QLI B

.odbc.ini

[ ODBC Dat a Sour ces]
tpch=ASI Q Dri ver
utility_db=ASIQ Driver

[tpch]

Driver=/ export/home/ sybase/ asi q12/1i b/ dbodbc7_r.so.1
Engi neNane=t pch_gal 1

CommLi nks=t cpi p{host =129. 148. 109. 183; Port =3002}

Dat abaseNane=t pch

User | D=DBA

Passwor d=SQL

DBG=yes

LOG=/ t np/ t pch_odbc. | og

[utility_db]

Driver=/ export/home/ sybase/ asi q12/1i b/ dbodbc7_r.so.1
Engi neNanme=util _gal 1

Commli nks=t cpi p{ host =129. 148. 109. 183; Port =2638}

Dat abaseNane=utility_db

User | D=DBA

Passwor d=SQL

DBG=yes

LOG=/tnp/utility_db_odbc. | og

Solaris Parameters
(altered from default)

/etc/system

set tune_t _fsflushr=600
set aut oup=36000000
set lotsfree = 4096
set buf hwm = 10000
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Appendix B. Programs and Scripts

check queryl.bash

#!/ bi n/ bash
#

# First
will start

f2.1ock

HOHHFHTH

while [
do

Sleep while the rf2.1ock file exists
when the query streamconpletes it wll
2

# Wait for the Query Steamto conplete

# check every 10 seconds

# echo "Lock File Exists"

sl eep 10
done
# Return Contro

to the RF stream

m -f /export/hone/ sybase/run/scripts/rfl.lock

remove the rfl.lock so that the Query Stream

renove the

-f /export/home/ sybase/run/scripts/rf2.1ock ]

create_database.sql

CREATE DATABASE '/ sybase2/tpch. db

TRANSACTI ON LOG ON
CCLLATI ON ' | SO_BI NENG
CASE RESPECT

PAGE SI ZE 4096

BLANK PADDI NG ON

JAVA ON

JCONNECT ON

1 Q PATH '/ sybase2/ MD1'
1 Q PAGE S| ZE 524288

TEMPORARY PATH '/ sybase2/ TO1

create_dbspaces.sql

set tenporary option on_error='continue'

create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create
create

dbspace mai n2
dbspace nai n3
dbspace mai n4
dbspace nai n5
dbspace nmi n6
dbspace mai n7
dbspace nmi n8
dbspace mai n9
dbspace mai n10
dbspace mainll
dbspace mai nl2
dbspace mai nl3
dbspace mai nl4
dbspace mai nl5
dbspace mainl6
dbspace mai nl7
dbspace mai nl8
dbspace mai n19
dbspace mai n20
dbspace mai n21
dbspace mai n22
dbspace mai n23

create dbspace iqtenp2
tenmporary store
create dbspace iqtenp3
tenmporary store
create dbspace iqtenp4
tenporary store

as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as
as

as

as

as

'/ sybase2/ M2’
'/ sybase2/ M3’
' | sybase2/ M4’
'/ sybase2/ MD5'
'/ sybase2/ M6’
'/ sybase2/ M7’
'/ sybase2/ MD8'
'/ sybase2/ M9’
'/ sybase2/ MLO'
'/ sybase2/ ML1'
'/ sybase2/ ML2'
'/ sybase2/ ML3'
'/ sybase2/ ML4
'/ sybase2/ ML5'
'/ sybase2/ ML6'
'/ sybase2/ ML7'
'/ sybase2/ ML8'
'/ sybase2/ ML9'
'/ sybase2/ M20'
'/ sybase2/ 1"
'/ sybase2/ M2’
'/ sybase2/ M3’

'/ sybase2/ T02
'/ sybase2/ T03
'/ sybase2/ T04
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iq
iq
iq
iq
iq
iq
iq

iq
iq
iq

store;
store;
store;
store,;
store;
store;
store;
store;
store;
store;
store;
store;
store;
store;
store;
store,;
store;
store;
store;
store;
store;
store;

create dbspace iqtenp5

tenmporary store

create dbspace iqtenp6

temporary store

create dbspace iqtenp7

tenporary store

create dbspace iqtenp8

tenporary store

create dbspace iqtenp9

tenporary store

create dbspace iqtenpl0
tenmporary store

create dbspace iqtenpll
tenmporary store

create dbspace iqtenpl2
temporary store

create dbspace iqtenpl3
tenporary store

create dbspace iqtenpl4d
tenporary store

create dbspace iqtenpl5
tenporary store

create dbspace iqtenpl6
tenmporary store

create dbspace iqtenpl?7
tenmporary store

create dbspace iqtenpl8
temporary store

create dbspace iqtenpl9
tenporary store

create dbspace iqtenp20
tenporary store

create dbspace iqtenp2l
tenporary store

create dbspace iqtenp22
tenmporary store

create dbspace iqtenp23
tenmporary store

create dbspace iqtenp24
temporary store

create dbspace iqtenp25
tenporary store

create dbspace iqtenp26
tenporary store

create dbspace iqtenp27
tenporary store

create dbspace iqtenp28
tenmporary store

create dbspace iqtenp29
tenmporary store

create dbspace iqtenp30
temporary store

create dbspace iqtenp3l
tenporary store

create dbspace iqtenp32
tenporary store

create dbspace iqtenp33
tenmporary store

create dbspace iqtenp34
tenmporary store

create dbspace iqtenp35
tenmporary store

create dbspace iqtenp36
temporary store

create dbspace iqtenp37
tenporary store

create dbspace iqtenp38
tenporary store

create dbspace iqtenp39
tenmporary store

create dbspace iqtenp40
tenmporary store

create dbspace iqtenp4l
tenmporary store

create dbspace iqtenp42
temporary store

create dbspace iqtenp43
tenporary store

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

'/ sybase2/ T0O5

'/ sybase2/ T06

'/ sybase2/ TO7

'/ sybase2/ T08

/ sybase2/ T09
/ sybase2/ T10

'/ sybase2/ T11

'/ sybase2/ T12

'/ sybase2/ T13

'/ sybase2/ T14

/ sybase2/ T15
/ sybase2/ T16

'/ sybase2/ T17

'/ sybase2/ T18

'/ sybase2/ T19

'/ sybase2/ T20

/ sybase2/ T21
| sybase2/ T22

'/ sybase2/ T23

'/ sybase2/ T24

'/ sybase2/ T25

'/ sybase2/ T26

| sybase2/ T27
/ sybase2/ T28

'/ sybase2/ T29

'/ sybase2/ T30

'/ sybase2/ T31

'/ sybase2/ T32

/ sybase2/ T33
| sybase2/ T34

'/ sybase2/ T35

'/ sybase2/ T36

'/ sybase2/ T37

'/ sybase2/ T38

/ sybase2/ T39
| sybase2/ T40'

'/ sybase2/ T41

'/ sybase2/ T42

'/ sybase2/ T43'

iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq
iq



create dbspace iqtenp44 as '/sybase2/ T44'

tenporary store;

create dbspace iqtenp45 as '/sybase2/ T45'

tenporary store;

create dbspace iqtenp46 as '/sybase2/ T46'

tenporary store;

iq
iq
iq

create_tables.sql

CREATE TABLE regi on
(
r_regi onkey
r_nane
r _comment

)

unsi gned int,
char (25),
var char (152),

PRI MARY KEY (r_regi onkey)

CREATE TABLE cust oner
(

c_cust key

c_nane

c_address

c_nati onkey
c_phone

c_acct bal

c_nkt segnent
c_comment

PRI MARY KEY(c_cust key)

unsi gned int,

var char (25),

var char (40),

unsi gned int,
char (15),

doubl e preci sion,
char (10),

var char (117),

)
CREATE HG | NDEX c_nati onkey_hg ON

cust omer (c_nati onkey)

CREATE TABLE orders
(

o_or der key
o_cust key

unsi gned int,
unsi gned int,

o_orderstatus char (1),
o_total price doubl e preci sion,
CREATE TABLE nati on o_orderdate date,
o_orderpriority char (15),
n_nat i onkey unsi gned int, oclerk char (15),
n_nane char ( 25) s O_Shl ppriori ty int,
n_r egi onkey unsi gned int, 0_comrent varchar (79),
n_coment var char (152) , PRI MARY KEY (o_or der key)

PRI MARY KEY (n_nationkey) )
- CREATE HG | NDEX o_custkey_hg ON orders(o_custkey) ;

CREATE DATE | NDEX o_orderdate_date ON

)
CREATE HG | NDEX n_r egi onkey_hg ON nation(n_regi onkey)

1

CREATE TABLE supplier
(

s_suppkey
Ss_nane
s_address
S_nat i onkey
s_phone
s_acct ba
s_comrent

PRI MARY KEY ('s_suppkey)

unsi gned int,

char (25),

var char (40),
unsi gned int,
char (15),

doubl e preci sion,
var char (101),

)
CREATE HG | NDEX s_nati onkey_hg ON

suppl i er (s_nati onkey) ;

CREATE TABLE part
(
p_partkey
p_nane
p_nf gr
p_brand
p_type
p_size
p_contai ner
p_retailprice
p_comment
PRI MARY KEY( p_partkey)
)
CREATE TABLE part supp

ps_partkey
ps_suppkey
ps_availqty
ps_suppl ycost
ps_comment

unsi gned int,

var char (55),

char (25),

char (10),

var char ( 25),

int,

char (10),

doubl e preci sion,
var char (23),

unsi gned int,
unsi gned int,

i nt eger,

doubl e preci sion,
var char (199),

PRI MARY KEY (ps_partkey, ps_suppkey)

)
CREATE HG | NDEX ps_partkey_hg ON partsupp(ps_partkey)
bREATE HG | NDEX ps_suppkey_hg ON part supp(ps_suppkey)
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orders(o_orderdate) ;

CREATE TABLE lineitem

| _orderkey unsi gned int,

| _partkey unsi gned int,

| _suppkey unsi gned int,

I _l'i nenunber int,

| _quantity doubl e preci sion,
| _extendedprice doubl e preci sion,
| _di scount doubl e preci sion,
| _tax doubl e precision,
| _returnflag char (1),

| _linestatus char (1),

| _shi pdate dat e,

| _conmitdate dat e,

| _recei ptdate dat e,

| _shi pi nstruct char (25),

| _shi pnode char (10),

| _comment var char ( 44)

);

CREATE HG I NDEX | _partsupp_hg ON
lineiten(l _partkey, | _suppkey) ;
CREATE HG | NDEX | _orderkey_hg ON |lineiten(l_orderkey)

CREATE HG I NDEX | _partkey_hg ON lineiten(l _partkey) ;
CREATE HG I NDEX | _suppkey_hg ON |ineiten(l _suppkey) ;
CREATE DATE | NDEX | _shi pdate_date ON

lineitem(l _shipdate) ;

CREATE DATE | NDEX | _recei ptdate_date ON

lineiten(l _receiptdate);

tpch_rf.sql

create table refresh_control ( rfl_data_set int not
null, rf2_data_set int not null);
insert into refresh_control values (0,0);
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comm t;
CREATE PROCEDURE DBA.tpch_rfl (IN c_directory
var char (128),
IN c_stream varchar(3))
ON EXCEPTI ON RESUME
BEG N
DECLARE del i m asci i nteger;
DECLARE c_data_set varchar(3);
DECLARE i _data_set integer;
DECLARE c_cnd | ong varchar;
DECLARE outfil ename varchar (128); -- Debug
DECLARE out fil enane2 varchar (128); -- Debug
DECLARE c_| f varchar(2);
DECLARE t_qgstart tinestanp;
DECLARE t_qgstop tinestanp;
DECLARE n_seconds nuneric(12,5);
DECLARE c_sql state CHAR(5);
SET t_gstart = now*);
SET c_| f =char (10);
SELECT rf1l_data_set INTO i_data_set FROM
refresh_control;
SET c_data_set =CAST(i _data_set+1 AS varchar(3));
SET c_cnd='1o0ad table orders ( '+c_If;
SET c_cnd=c_cnd+' o_orderkey
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' o_custkey
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' o_orderstatus
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnmd=c_cnd+' o_total price
"+char (39)+'|"' +char(39)+', '+c_If;
SET c_cnd=c_cnd+' o_orderdate date('+char(39)+' YYYY-
MV DD +char (39)+'), filler(1), '+c_If;
SET c_cnd=c_cnd+' o_orderpriority
+char (39)+'|' +char(39)+', '+c_If;
SET c_cnmd=c_cnmd+' o_clerk '+char(39)+'|"'+char(39)+',
"+e I f;
SET c_cnd=c_cnd+' o_shippriority
"+char (39)+' | "' +char(39)+',"'+c_If;
SET c_cnd=c_cnd+' o_comment
"+char (39)+'| "' +char(39)+ ) '+c_If;
SET c_cnd=c_cnd+' from
" +char (39) +c_directory+' orders.tbl.u' +c_data_set +char (
39) +c_If;
SET c_cnd=c_cnd+' row delimted by
" +char (39) +'\\ x0a' +char (39) +' quotes off escapes off
preview on;";
EXECUTE | MVEDI ATE c_cnd;
SELECT SQLSTATE I NTO c_sql st ate;

IF c_sqglstate !'= '00000" THEN
ROLLBACK;
RAI SERROR 23002 'RF1 failed at Step 1 with
SQLSTATE: ', c_sqlstate;
RETURN( 1) ;
END | F;

SET c_cnd='1o0ad table lineitem (
SET c_cnd=c_cnd+' | _orderkey
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' | _partkey
"+char (39)+'|"' +char(39)+', '+c_If;
SET c_cnd=c_cnd+' | _suppkey
"+char (39)+'|' +char(39)+', '+c_If;
SET c_cnmd=c_cnd+' | _linenunber
+char (39)+'|' +char(39)+', '+c_If;
SET c_cnmd=c_cnd+' | _quantity
+char (39)+' |' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' | _extendedprice
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' | _di scount
"+char (39)+'|"' +char(39)+, '+c_If;
SET c_cnd=c_cnd+' | _tax '+char(39)+'|"'+char(39)+
"+c_If;
SET c_cnmd=c_cnd+' | _returnflag
"+char (39)+'|' +char(39)+', '+c_If;
SET c_cnmd=c_cnd+' | _linestatus
+char (39)+'|' +char(39)+', '+c_If;
SET c_cnd=c_cnd+' |_shipdate date(' +char(39)+' YYYY-
M\t DD +char (39)+'), filler(1l), '"+c_If;

"+c_If;
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SET c_cnd=c_cnd+' | _comitdate
dat e(' +char (39) +' YYYY- MM DD +char (39)+'), filler(1),
"+c_| f;

SET c_cnd=c_cnd+' | _receiptdate
dat e(' +char (39) +' YYYY- MM DD +char (39)+'), filler(1),
"+c_If;

SET c_cmd=c_cnd+' | _shi pinstruct
"+char (39)+'|"'+char(39)+ , '+c_If;

SET c_cnmd=c_cnd+' | _shi pnode
"+char (39)+'|"'+char(39)+ , '+c_If;

SET c_cnd=c_cnd+" | _coment
"+char (39)+'|"' +char(39)+' )'+c_If;

SET c_cnd=c_cnd+' from
"+char (39)+c_directory+ lineitemthbl.u' +c_data_set+cha
r(39)+c_If;

SET c_cnd=c_cnd+' row delinited by
" +char (39) +' \\ x0a' +char (39) +c_| f+' quotes of f escapes
of f preview on;"';

EXECUTE | MVEDI ATE c_cnd;

SELECT SQLSTATE I NTO c_sql state;

IF c_sqglstate !'= '00000" THEN
rol | back;
RAlI SERROR 23002 'RF1 failed at Step 2 with
SQ.STATE: ', c_sql state;
RETURN( 1) ;
END | F;

UPDATE refresh_control SET
rfl data_set=cast(c_data_set AS integer);

COW T,

SET t_qgstop = now *);

SET
n_seconds=cast (datedi ff(mllisecond,t_qgstart,t_qgstop)
AS nuneric(12,5))/1000;

SET c_cnd=" Stream updat es Updat e

update_' +c_streamt' _RF1 LENGIH -- ' +cast(n_seconds AS
varchar (20))+ ' seconds' ;

SELECT c_cnd;

RETURN( 0) ;
END;

CREATE PROCEDURE DBA.tpch_rf2 (in c_directory
var char (128),
in c_streamvarchar(3))
ON exception resune
BEG N
DECLARE del i m asci integer;
DECLARE c_dat a_set varchar(3);
DECLARE i _data_set integer;
DECLARE c_cnd | ong varchar;
DECLARE outfil ename varchar(128); -- Debug
DECLARE c_| f varchar(2);
DECLARE t_gstart tinestanp;
DECLARE t_qgstop tinestanp;
DECLARE n_seconds nuneric(12,5);
DECLARE c_sql state CHAR(5);
SET t_qgstart = now(*);
SET c_I| f=char (10);
SELECT rf2_data_set INTO i _data_set FROM
refresh_control;
SET c_data_set =CAST(i _data_set+1 AS varchar(3));
CREATE TABLE #del ete_tabl e ( d_orderkey UNSI GNED
I NT, PRI MARY KEY (d_orderkey) );
SET c_cnd='1oad tabl e #del ete_table
"+char (39) +' \\x0a' +char(39)+') "+c_If;
SET c_cnd=c_cnd+' from
" +char (39) +c_directory+' del ete.' +c_dat a_set +char ( 39) +c
I f;
SET c_cnd=c_cnd+' quotes off '+c_If;
SET c_cnd=c_cnd+' escapes off; '+c_If;
EXECUTE | MVEDI ATE c_cnd;
SELECT SQLSTATE I NTO c_sql state;
IF c_sqlstate !'='00000" THEN
ROLLBACK;
SET c_cnd="RF2 failed at Step 1 with SQ.STATE:
'+c_sql st ate;
RAI SERROR 23002 c_cnd;
RETURN( 1) ;
END | F;
DELETE lineitem FROM | i neitem #del ete_tabl e WHERE

(d_orderkey
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| _orderkey = d_orderkey;
SELECT SQLSTATE I NTO c_sql st ate;
IF c_sqglstate ! = '00000" THEN
ROLLBACK;
SET c_cnmd="RF2 failed at Step 2 with SQ.STATE:
'+c_sql state;
RAI SERROR 23002 c_cnd;
RETURN( 1) ;
END | F;
DELETE orders FROM orders, #del ete_table WHERE
o_orderkey = d_orderkey;
SELECT SQ.STATE | NTO c_sqgl state;
IF c_sqglstate !='00000" THEN
ROLLBACK;
SET c_cnmd="RF2 failed at Step 3 with SQSTATE:
'+c_sql state;
RAI SERRCR 23002 c_cnd;
RETURN( 1) ;
END | F;
UPDATE refresh_control SET
rf2_data_set=CAST(c_data_set AS integer);
COW T;
DROP TABLE #del et e_t abl e;
SET t_gstop = now *);
SET

n_seconds=cast (datedi ff(mllisecond,t_qgstart,t_qgstop)
as numeric(12,5))/1000;
SET c_cnd=' Stream updat es Update

updat e_' +c_stream+' _RF2 LENGTH -- ' +cast (n_seconds as
varchar (20))+ ' seconds'

SELECT c_cnd;

RETURN( 0) ;
END;

load_region.sql

LOAD TABLE REG ON (

R_REG ONKEY e,
R_NANE R
R_COVVENT K

)

FROM ' / sybase_st age/ region.thl'
escapes off

quotes off

row delimted by '\x0a'

W TH CHECKPO NT ON;

commi t;

load nation.sql

LOAD TABLE NATI ON (

N_NATI ONKEY "
N_NANE "
N_REG ONKEY 1,
N_COMMVENT e
)

FROM ' / sybase_stage/ nation.tbl'

escapes off

quotes off

row delimted by '\x0a'

W TH CHECKPO NT ON;

conmmit;

load_customer.sql

LOAD TABLE CUSTOMER (
C_CUSTKEY

C_NAME

C_ADDRESS

C_NATI ONKEY '
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C_PHONE
C_ACCTBAL

C_MKTSEGVENT

C_COMVENT

)

FROM ' / sybase_st age/ custoner.thl'
escapes off

quot es of f

row delimted by '\x0a'

W TH CHECKPO NT ON,

commit;

load_part.sql

LOAD TABLE PART (
P_PARTKEY

P_NAME

P_MFGR

P_BRAND

P_TYPE

P_SI ZE

P_CONTAI NER

P_RETAI LPRI CE
P_COMVENT

)

FROM ' / sybase_stage/ part.thbl"’
escapes of f

quot es of f

row delimted by '\x0a'
W TH CHECKPO NT ON;
conmmit;

load_supplier.sql

LOAD TABLE SUPPLI ER (
S_SUPPKEY

S_NAME

S_ADDRESS

S_NATI ONKEY

S_PHONE

S_ACCTBAL

S_COWNVENT

)

FROM ' / sybase_stage/ supplier.thbl’
escapes of f

quot es of f

row delimted by '\x0a'

W TH CHECKPO NT ON,

commi t;

load_partsupp.sql

LOAD TABLE PARTSUPP (
PS_PARTKEY

PS_SUPPKEY

PS_AVAI LQTY
PS_SUPPLYCOST
PS_COMMENT

)

FROM ' / sybase_st age/ partsupp.thbl’
escapes off

quot es of f

row delimted by '\x0a'
W TH CHECKPO NT ON;
commi t;

load_orders.sql
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call tpch_rfl (c_path,'0");
LOAD TABLE ORDERS ( set gstop=now *);

O_ORDERKEY 1", select 'Stream O Update RF1 LENGTH - -
O_CUSTKEY 1, ',cast(datediff(mllisecond, gstart, qstop) as
O_ORDERSTATUS B numeric)/ 1000, ' seconds';

O _TOTALPRI CE 1, select 'Stream O RF1 FINISH -- ', qgstop ;
O_ORDERDATE 1, -- Sleep Until the query stream conpl etes
O_CORDERPRI ORI TY B set gstart = now(*);

O CLERK 1, select 'Stream 0 RF WAITING -- ', gstart;

O _SHI PPRI ORI TY B xp_cmdshel | (' / export/ honme/ sybase/ run/ scri pts/ check_que
O_COMVENT e ryl. bash');

) set gstart = now *);

FROM select 'Stream O RF CONTINUING -- ', gstart;
'/ sybase_stage/orders.thl.1', set gstart = now(*);

'/ sybase_st age/orders.tbl. 2", select 'Stream O RF2 START -- ', gstart ;

'/ sybase_stage/orders.thl. 3", call tpch_rf2 (c_path,'0");

'/ sybase_st age/ orders.thl. 4", set gstop=now *);

'/ sybase_stage/orders.tbl.5", select 'Stream O Update RF2 LENGTH - -

'/ sybase_stage/orders.thl.6', ',cast(datediff(mllisecond,gstart, gstop) as
'/ sybase_stage/orders.tbhl. 7", nureric)/ 1000, ' seconds';

'/ sybase_st age/ orders. thl. 8 select 'Stream O RF2 FINISH -- ', qgstop ;

escapes off

quotes off

row delimted by '\x0a'
W TH CHECKPO NT ON;

update_throughput7.sql

comit;

create variable gstart tinestanp;

create variable gstop tinestanp;

create variable c_sqgl state CHAR(5);
create variable c_path varchar(128);

set gstart = now(*);

set c_path="dbgen_files/';

sel ect 'Stream updates START -- ', qgstart

load_lineitem.sql

LOAD TABLE LI NEI TEM (

L_ORDERKEY ’ sel ect @®ervernane, db_name();
L_PARTKEY R call tpch_rfl (c_path,'1");
L_SUPPKEY s commi t:
L_LI NENUVBER 1, tpch V\,ai t-
L_QUANTI TY 1, - ' Ay
L_EXTENDEDPRI CE k. gg'm'ﬂip‘:h—rfz (c_path,*1');
::—_I?'AinNT L tpch_wait;
L_RETURNFLAG K EgHﬂEPCh—rfl (c_path,*2');
L_LI NESTATUS 1, tpch \M’ai t-
L_SHI PDATE 1, - ' oy .
L~ COWM TDATE e gglnin_ilpch_rfz (c_path,'2");
L_RECEI PTDATE s t pch wéi t-
L_SHI PI NSTRUCT , call tpch_rfl (c_path,'3");
L_SH PMODE s commi t:
;__CO\/I\/ENT tpch_wait;
call tpch_rf2 (c_path,'3");

FROM , - , commit;

/ sybase_stage/lineitemthbl. 1", tpch_wait:

'/ sybase_stage/lineitemthbl.2", cal I_tpch’ rfl (c_path,'4');

'/ sybase_stage/lineitemtbl.3", commit: - ' '

'/ sybase_stage/lineitemthbl. 4", tpch V\éi t-

'/ sybase_stage/lineitemtbl.5", call t pch’ rf2 (c_path,'4'):

'/ sybase_stage/lineitemtbl.6', commit: - ' '

'/ sybase_stage/lineitemtbl.7", tpch \M’ai t-

'/ sybase_stage/lineitemtbl.8 call t pch’ rfl (c_path,'5);
escapes of f commit: - ' '
quotes of f t pch wait:
row delimted by '\x0a' - ' ey -
W TH CHECKPOI NT ON; gg'm'ﬂip‘:h—rfz (c_path,”5");
comt; tpch_wait;
checkpoi nt; call tpch_rf2 (c_path,'6');
commit; comit:

tpch_wait;
d 1 call tpch_rf2 (c_path,'6");
update_power.s conmi t;
P P 9 tpch_wait;
call tpch_rf2 (c_path,'7");
create variable gstart tinestanp; commt ;.
create variable gstop tinestanp; tpch_wait; o
create variable c_sql state CHAR(5); call tpch_rf2 (c_path,'7");
create variable c_path varchar(128); commt;
set c_path='/sybase_stage/"'; tpch_wai t;
set gstart=now *);
select 'Stream 0 RF1 START -- ', qstart
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set gstop = now(*);
sel ect ' Stream updates STOP -- ', qgstop ;

gen_streams_new.ksh

#! / bi n/ ksh
if (( $# <3))
t hen

echo "usage: $0 seed
num streans”
exit

scal e_factor
f

PATH=/ expor t/ hone/ sybase/ ASI Q

12_5/ bi n: / export/ hone/ sybase/ OCS-

12_5/bi n:/usr/openwi n/bin:/bin:.:/usr/dist/pkgs/forte_
dev/ SUNWpr o/ bi n: /usr/ccs/ bin:/usr/dt/bin:/usr/dist/pk
gs/ devpro, v4. 0/ 5. x-

sparc/ bin:/usr/dist/local/exe:/usr/dist/exe:/usr/uch:/
usr/sbin:/net/josielexport/honmel8/rgostan/bin:/export/
hone/ sybase/run/scripts:/etc:.:/export/honme/ sybase/run
/ t pch/ appendi x/ dbgen

export PATH

export DSS_PATH=/ export/ hone/ sybase/run/scri pts;

export

DSS_CONFI G=/ expor t/ hone/ sybase/ run/ t pch/ appendi x/ dbgen

export DSS Dl ST=di sts. dss;

export

DSS_QUERY=/ expor t/ home/ sybase/ run/t pch/ appendi x/ t enpl a
tes/ queri es;

#export

DSS_QUERY=/ export/ home/ sybase/ run/t pch/ appendi x/ t enpl a
tes/ queri es. debug

seed=$1
sf =$2
ns=$3

i =0

while ((i<=ns))
do

qggen -¢ -p 0 -1 qgparn®{i}.txt -
$DSS_QUERY/init.sqgl -t $DSS_QUERY/ conplete.sql -r
$seed -s $sf \

123456789 10 11 12 13 14 15 16 17 18 19 20
21 22 > streans{i}.sq

((seed=seed+1))

((i=i+1))0
done

echo $seed

ACID Test Execution Code

atomicity test

dbtest acid_atom c_main.tst > acid_atom c_nain. out

consistency test

dbt est aci d_consistency_main.tst >
aci d_consi st ency_mai n. out
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isolation tests

dbtest acid_isolation_nainl.tst >
aci d_i sol ati on_mai n1. out
dbtest acid_isolation_main2.tst >
aci d_i sol ati on_nmi n2. out
dbtest acid_isolation_main3.tst >
aci d_i sol ati on_nmi n3. out
dbtest acid_isolation_naind.tst >
aci d_i sol ati on_nmai n4. out
dbt est acid_isol ati on_mai n5.tst >
aci d_i sol ati on_nmi n5. out
dbt est acid_isolation_nain6.tst >
aci d_i sol ati on_mai n6. out

durability test

dbtest acid_durability_main.tst >
aci d_durability_main. out

ACID Test Source Code

acid_atomic_main.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tines
print "Atomicity test start ="', times
print " '

include 'acid_functions.tst
conmi t

%

% Atom city test with rollback

%

print

print "Starting atomicity test with roll back’
print ' '

run test 'acid_atom c_setup.tst

stringconnect "dsn=tpch;"
| et counter=0

LOOP {
open cur2 {select ordr, line, delta fromaa_whattodo
wher e seqgnune"}
substitute counter
print 'counter ="', counter
fetch cur2 into ordr, line, delta
i f ROABTATUS != FOUND then { BREAK LOOP } endi f

print "Acid transaction for: o_key-',ordr,' | _key-'
line," delta-',delta
execute {select o_totalprice, |_quantity,
| _extendedprice

fromorders, lineitem

where o_orderkey = | _orderkey and o_orderkey
=N and | _li nenunber = 7}

substitute ordr, line

into o_total, |I_quan, | _price
print '"o_totalprice =',o0_total,’ | _quantity =
", 1 _quan,

' | _extendedprice = "',| _price
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execute {call acid_transaction(”~, ~, ", rprice,
quantity,
tax, disc, extprice,
ototal)
} substitute ordr, line, delta
cl ose cur2
| et counter = counter+l

rol | back
execute {select nowm(*)} into tinmes
print 'rollback : ', tines

execute {select o_totalprice, |_quantity,
| _extendedprice

fromorders, lineitem

where o_orderkey = | _orderkey and o_orderkey
= and | _l i nenunber = "}

substitute ordr, line

into o_total, | _quan, | _price
print 'o_totalprice = ',o0_total,"
', | _quan,

| _quantity =

| _extendedprice = "',|_price
print " '

} ENDLOOP
conmmi t

%
% Atom city test with conmit

%
stringconnect "dsn=tpch;"
print ' '

print "Starting atomcity test with commt '
print " '
run test 'acid_atom c_setup.tst'

stringconnect "dsn=tpch;"

open curl {select ordr, line, delta from aa_whattodo}
LOOP {
fetch curl into ordr, line, delta

i f ROABTATUS != FOUND then { BREAK LOOP } endif

print "Acid transaction for: o_key-',ordr,' |_key-',
line," delta-',delta

execute {select o_totalprice, |_quantity,

| _ext endedprice

fromorders, lineitem

where o_orderkey = | _orderkey and o_orderkey
=" and | _l i nenunber = 7}

substitute ordr, line

into o_total, | _quan, |_price
print ‘o_totalprice = ',o0_total," | _quantity =
', 1 _quan,

' | _extendedprice = ',| _price

execute {call acid_transaction(”®, ~, ", rprice,
quantity,
tax, disc, extprice,

ot ot al )
} substitute ordr, line, delta
conmi t
execute {select nowm(*)} into tinmes
print ‘commt : ', tines
execute {select o_totalprice, |_quantity,
| _ext endedprice
fromorders, lineitem
where o_orderkey = | _orderkey and o_orderkey
=N and | _l i nenunber = "}
substitute ordr, line
into o_total, | _quan, | _price
print 'o_totalprice =',0 _total," | _quantity =
', | _quan,
' | _extendedprice = "',|_price
print " '
} ENDLOCP
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close curl
conmi t

execute {select nowm*)} into tinmes
print "Atomicity test end ="', tinmes

End Test

acid_atomic_setup.tst

stringconnect "dsn=tpch;"

allow error -141

execute { commit }

execute { drop table aa_whattodo }
al l ow no error

execute {

create table aa_whattodo (
segnum int not null,
ordr int not null,
l'ine int nul |,
delta int nul 1)

}

print 'aa_whattodo CREATED !’

execute {select nowm*)} into tines

print "time ="', tines

fetch {select count(*) fromaa whattodo } into ROAS
assert ROAS = 0

print 'Number of rows before | oad: ', ROAS

LOOP ({let counter = 0}; {counter < 5}; {let counter =
counter + 1})

execute {call generate_acid_val ues()}
into orderkey, linenunber,delta

execute {insert into aa_whattodo values ( ~ ,

N , N , N )

substitute counter, orderkey,
i nenunber, delta
print counter, ' ',orderkey, ' ',linenunber,' ',
delta
}
ENDL OOP
conmi t

fetch {select count(*) fromaa whattodo } into ROAS
assert ROAN5 = 5

print 'Number of rows after |oad: ', ROAB
di sconnect

End Test

acid_consistency main.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tinmes

print 'Consistency test start ="', tines
print ' '

include '"acid_functions.tst'

run test 'acid_consistency_setup.tst'
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execute {select nowm(*)} into tines

print 'Consistency test time ="', tinmes
print " '

run test '-o0' 'acid_consistency_ql. ot
"aci d_consi stency_query. tst

di sconnect

start test '-0' 'acid_consist_userl.ot' 'streanrl
"acid_consistency_txn.tst

sl eep 1000

start test '-0' 'acid_consist_user2.ot' 'streanr2
"acid_consi stency_txn. tst

sl eep 1000

start test '-0' 'acid_consist_user3.ot' 'streanr3
‘acid_consi stency_txn.tst

sl eep 1000

start test '-0' 'acid_consist_user4.ot' 'streanr4
'acid_consistency_txn.tst

sl eep 1000

start test '-0' 'acid_consist_user5.o0t' 'streanrb5
"acid_consistency_txn.tst

sl eep 1000

start test '-0' 'acid_consist_user6.ot' 'streanr6
"acid_consi stency_txn. tst

sl eep 1000

start test '-0' 'acid_consist_user7.ot' 'streanr7
‘acid_consi stency_txn.tst

sl eep 1000

start test '-0' 'acid_consist_user8.ot' 'streams8
'acid_consi stency_txn.tst

% Ilet the log flush...

sl eep 1500000

stringconnect "dsn=tpch;"

run test '-o' 'acid_consistency_g2.ot

'acid_consi stency_query.tst

execute {select nowm(*)} into tinmes

print 'Consistency test end ="', tines

print '

End Test

acid_consistency_query.tst

stringconnect "dsn=tpch;"

open curl {select stream seqnum ordr, line, delta

fromacid_table
where seqnum > 10 order by seqnuni

print

let n=1
LOOP {
fetch curl into str, seq, ord, lin, delta

fetch {select round(cast(o_total price as
nurneric(26, 16)), 2)
from orders where o_orderkey=" }
substitute ord into o_price

i f ROABTATUS != FOUND then { BREAK LOOP } endif
if n> 25 then { BREAK LOOP } endif

fetch { call acid_single_query (") } substitute ord
into | _total

fetch {select cast(” as nuneric(12,2)) } substitute
o_price into o_price

fetch {select cast(” as numeric(12,2)) } substitute
| total into | _total
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print '"orderkey ="', ord, ' o_totalprice =
', o_price
' acid query ="' , | _tota
ASSERT (o_price =1 _total)

then { print 'Did not conpare correctly' }
ENDASSERT
let n=n+l
} ENDLOOP

di sconnect

END Test

acid_consistency_setup.tst

stringconnect "dsn=tpch;"

execute { set option public.isolation_|level=3}
execute {set option public.query_plan="off'}
execute {set tenporary option chai ned='on'}
execute {set option public.auto_commit=off}

% Drop Table if found

al l ow error -141

execute { drop table acid_table }
execute {drop table latest}

al l ow no error

execute {

create table acid_table (
stream int nul I,
seqnum int nul I,
ordr int nul I,
line int nul I,
delta int nul 1)

on SYSTEM

}

execute {checkpoint}

fetch {select count(*) fromacid_table } into ROAS
assert ROAS = 0O

print 'Number of rows before |oad: ', ROAS

commi t

print 'acid_table created

execute {create table latest(streamint ,last int
null) on SYSTEM }
LooP ({let j = 1}; {j <=8} {let j =] + 1})

execute { insert into |atest(streamlast)
val ues (*,0) }
substitute j
} endl oop
conmi t

print 'latest created
LOOP ({let i =1}; {i <=8}; { let i =i + 1})
LOOP ({let j = 1}; {j <= 100}; {let j =j + 1})
{ execute { call generate_acid_values()} into

ordr, line, delta

execute { insert into acid_table val ues
(/\’/\’/\’/\’/\)

substitute i,j,ordr,line, delta
} endl oop
print (j-21)*i
} endl oop
conmi t
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fetch {select count(*) fromacid_table } into ROAS
assert ROWNS = 800
print 'Nunber of rows after |oad: ', ROAS

End Test

acid_consistency_txn.tst

stringconnect "dsn=tpch;"
execute {set tenporary option chai ned='on'}

execute {select nowm(*)} into tinmes

print 'Consistancy test start ="', tines

print '

conmi t

LOOP ({let i = 1}; {i <= 100}; { let i =i + 1})
fetch {select ordr, line, delta fromacid_table

where streanr* and seqnunm&" }
substitute stream i

commi t
i f ROASTATUS != FOUND then { print 'not enough rows'
BREAK LOOP }
endi f
print 'User=",stream' Acid Txn=',i
' o_key='", ordr , ' |_key=", line
delta='" ,delta

execute {call acid_transaction( ~, ~, ", rprice
quantity,
tax, disc, extprice
ototal)
} substitute ordr, line, delta

commi t

execute { update |l atest set |ast=" where streans" }
substitute i,stream

commi t

execute { set tenporary option isolation_|level =11}

execute { select max(last) fromlatest } into biggest

execute { select mn(last) fromlatest } into
smal | est

conmi t

execute { set tenporary option isolation_|evel =3}
I et num=1200*(i-snal | est)

i f i+4>=bi ggest

then {l et numrnum+8000}

endi f

sl eep 14000
}

ENDL OOP

di sconnect

End Test

acid_durability main.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tines
print 'Durability test start ="', tines
print " '

include 'acid_functions.tst
run test 'acid_durability_setup.tst
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execute {select nowm*)} into tines

print '"Durability test tine ="', times
print ' '
run test '-0' 'acid_durability_qgl.ot

"acid_durability_query.tst

start test '-0' 'acid_dura_userl.ot' 'streamFl
"acid_durability_txn.tst
sl eep 1000

start test '-0' 'acid_dura_user2.ot' 'streame2
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user3.ot' 'streams3
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user4.ot' 'streanr4'
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user5.ot' 'streamsb
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user6.ot' 'streanms6
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user7.ot' 'streame7
"acid_durability_txn.tst

sl eep 1000

start test '-0' 'acid_dura_user8.ot' 'streanr8'
"acid_durability_txn.tst

synchroni ze 10

execute {select nowm*)} into tinmes

print 'Durability test time ="', tines

print " '

run test '-o0' 'acid_durability_g2. ot
"acid_durability_query.tst

execute {select nowm(*)} into tinmes

print '"Durability test end ="', tinmes

print ' '

End Test

acid_durability query.tst

Test 'tpcd_aci d_query

Description 'performthe acid query.
stringconnect "dsn=tpch;"

open curl {select stream seqnum ordr, line, delta

from acid_table
where seqnum > 5 order by seqnumi

print
let n=1

LOOP {
fetch curl into str, seq, ord, lin, delta

fetch {select round(cast(o_total price as
nuneric(26, 16)), 2)
fromorders where o_orderkey=" }
substitute ord into o_price

i f ROABTATUS != FOUND then { BREAK LOOP } endi f
if n>50 then { BREAK LOOP } endif

fetch { call acid_single_query (") } substitute ord

into | _total
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fetch {select cast(” as nunmeric(12,2)) } substitute

o_price into o_price execute {select nowm*)} into tines
fetch {select cast(” as numeric(12,2)) } substitute print '"Durability test start ="', tines
| total into | _total print "'
print 'stream trans. o_key |_key p_key s_key
print 'orderkey ="', ord, ' o_totalprice = delta date_t '
', o_price,
' acid query ="' , | _total LOOP ({let i = 1}; {i <= 200}; { let i =i + 1})
ASSERT (o_price =1 _total) fetch {select ordr, line, delta fromacid_table
then { print 'Did not conpare correctly' } where stream® and seqgnun¥” }
ENDASSERT substitute stream i
l et n=n+1
if ROASBTATUS ! = FOUND then { print 'not enough rows'
} ENDLOOP BREAK LOOP }
endi f
di sconnect
execute {select |_partkey, |_suppkey fromlineitem
END Test where | _orderkey=" and | _| i nenunber ="}
substitute ordr, line

into p_key, s_key

acid_durability setup.tst

execute {call acid_transaction( ~, ~, *)
} substitute ordr, line, delta
into rprice, quantity, tax, disc, extprice,

stringconnect "dsn=tpch;"

ot ot al
% Drop Table if found _
al low error -141 22?rme_ri SQLCODE=0 then { DI E } endassert

execute { drop table acid_table }

all.ow no error execute {select now(*)} into tines

print stream’

execute { Ctxn i !
create table acid_table ( ordr Y .
stream int not null, line !

segqnum int not null, p ke& ' .

ordr i nt not null, s_key’ ) .

l'ine i nt nul |, delta o

) delta int nul 1) tines: . .

sl eep 1000

execute {checkpoint}

}
print 'acid_table CREATED !’ ENDLOOP

fetch {select count(*) fromacid_table } into ROAS synchroni ze 10
0

assert ROAS =

print 'Nunmber of rows before load: ', ROAS End Test

commi t

LOOP ({let i = 1}; {i <= 8}; let i =i +1 . .

« it it 2 acid_functions.tst
LOOP ({let j = 1}; {j <= 200}; { let j =j + 1})
{
execute { call generate_acid_values()} into print 'creating the sleep procedure’
ordr, line, delta
execute { insert into acid_table val ues all ow error -265
[GAMEANEANELEL) I execute { DROP PROCEDURE dbo. sl eep}
substitute i,j,ordr,line, delta al l ow no error
} endl oop
print (j-21)*i execute{ create procedure dbo.sleep(in sleep_tine

} endl oop integer default null)
begi n

conmi t decl are command var char (255);

execut e {checkpoint} sel ect 'xp_cndshell ''sleep '+str(sleep_tine)+ """’
into comuand,

fetch {select count(*) fromacid_table } into ROAS execute i nmedi ate comrand
end,

print 'Nunber of rows after load: ', ROAS }

End Test print 'creating the Acid Transaction'

al l ow error -265
execute { DROP PROCEDURE acid_transaction }
al l ow no error

acid_durability_txn.tst

execut e{ CREATE PROCEDURE aci d_transacti on(

stringconnect "dsn=tpch;" IN o_key INT,
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IN | _key I NT,
IN delta I NT,
QUT rprice Nurreri c( 18, 8),
QUT quantity I NT,
QUT t ax Nurreri c( 18, 8),
QUT di sc Nurreri c(18, 8),
QUT extprice Nuneric(18, 8),
QUT ot ot al Nurreri c( 18, 8)
)
ON EXCEPTI ON RESUME
BEG N
DECLARE pkey INT ;
DECLARE skey I NT ;
DECLARE cost NUMERI C( 18, 8)

DECLARE new_ext price NUMERI C( 18, 8) ;
DECLARE new_ot ot al NUMERI C( 18, 8)
DECLARE new_quantity I NT ;
DECLARE c_sql state char (5);
LOOP1: LOOP
rol | back;
call dbo.sleep(l);
COW T;
SELECT o_total price
I NTO ot ot al
FROM or der s
VWHERE o_orderkey = o_key ;
SELECT | _quantity,
| _ext endedpri ce,
| _partkey,
| _suppkey,
| _tax,
| _di scount
I NTO quantity,
extprice,
pkey,
skey,
t ax,
di sc
FROM | i nei tem
WHERE | _or der key = o_key
AND | _l i nenunmber = | _key;
-- CLEAN UP | MPRECI CE NUMBERS
SET ototal = ototal -

"TRUNCATE" ("truncate" (extprice*(1-disc), 2)*(1l+tax), 2);
SET rprice = "TRUNCATE" ((extprice [/ quantity),2);
SET cost = "TRUNCATE'((rprice * delta), 2);
SET new extprice = extprice + cost;

SET new ototal = "TRUNCATE'(new extprice * (1.0 -
di sc), 2);

SET new ototal = "TRUNCATE'(new ototal * (1.0 +
tax), 2);

SET new ototal = ototal + new ototal ;

SET new _quantity = quantity + delta ;

-- Update Lineltem
UPDATE | i neitem

SET | _quantity

| _ext endedprice
WHERE | _or der key=0_key

AND | _| i nenunber =I _key;
SELECT SQLSTATE I NTO c_sql st ate;
I F c_sqglstate = ' 00000' THEN

-- Update Orders
UPDATE or ders
SET o_total price = new_ototal
WHERE o_orderkey = o_key;
SELECT SQLSTATE I NTO c_sql state;
I F c_sqglstate = ' 00000" THEN
I NSERT | NTO hi story VALUES ( pkey, skey,
o_key, | _key, delta, now(*)) ;
SELECT SQLSTATE I NTO c_sql st ate;
I F c_sqglstate = '00000" THEN
LEAVE LOOP1;
END | F;
END | F;

new_quantity,
new_ext price
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END | F
END LOOP LOOP1;
RETURN( 0) ;

END

}

print 'Acid transaction created'
print ' '

print 'Creating Acid query’

al l ow error -265
execute { DROP PROCEDURE aci d_single_query }
all ow no error

execut e
CREATE PROCEDURE aci d_si ngl e_query( IN o_key |INT, OUT
o_total NUMERI C(26, 16) )
BEG N
SELECT o_total =
sum ("truncate" ("truncate"(
round(cast (| _extendedprice as
nuneric(26,16)),2) *
(1 - round(cast (| _discount as
nureric(26, 16)),2)), 2)
* (1 + round(cast(l_tax as
nureric(26,16)),2)) , 2))
FROM | i nei tem WHERE | _orderkey = o_key;
END

}

print 'Acid query created'
print ' '

print 'Creating Generate_acid_val ues function'
al l ow error -265

execute { DROP PROCEDURE generate_aci d_val ues }
al l ow no error

execut e{

create procedure generate_acid_val ues(
out orderkey int,

out |inenunber int,

out delta int)

BEG N

decl are seed bi gi nt;

decl are rand_dbl doubl e preci sion;
decl are rand_i nt int;

decl are out _key int;

declare tinmes cursor for select
datedi ff(mllisecond, convert(char(10), getdate(),
116), now *));
decl are randoml cursor for select rand(seed);
decl are random cursor for select rand();
decl are get_order cursor for
sel ect o_orderkey from orders where o_orderkey
= rand_int;
decl are get _|inenunber cursor for
sel ect max(l_linenunber) fromlineitem
where | _orderkey = orderkey;

open tines;

fetch next tines into seed;

open randomid;

fetch next randonl into rand_dbl;

set out_key = O;

| oopl:

whil e out_key = 0 LOOP
open random
open get _order;

fetch next randominto rand_dbl;
set rand_int = rand_dbl * 6001215 +1;
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fetch next get_order into out_key;
cl ose random
cl ose get_order;

end | oop | oopl;

set orderkey = out_key;

open get _l i nenunber;

fetch next get_linenunber into |inenunber;

cl ose get _Ilinenunber;

open random
fetch next randominto rand_dbl;
set delta = rand_dbl * 100 + 1,
cl ose random

END

commi t
execute {checkpoint}

print 'Generate_acid_val ues function created'

print " '

print 'Creating CGenerate_Ps_Val ues function'

all ow error -265

execute { DROP PROCEDURE generate_ps_val ues }

all ow no error

execut ef
create procedure generate_ps_val ues(
out partkey int,

out suppkey int)
BEG N
decl are seed bi gi nt;
decl are rand_dbl doubl e preci sion;
decl are rand_i nt int;
decl are out _key int;
decl are counter int;

declare tines cursor for select

datedi ff(mllisecond, convert(char(10), getdate(),

116), nowm *));

decl are randoml cursor for select rand(seed);

decl are random cursor for select rand();
decl are get _supp cursor for
sel ect ps_suppkey from partsupp
where ps_suppkey = rand_int;
decl are get_part cursor for
sel ect ps_partkey from partsupp
where ps_suppkey = suppkey;

open times;

fetch next tines into seed;

open randont;

fetch next randoml into rand_dbl;
cl ose randont;

set out_key = 0;

whil e out_key = 0 LOOP
open random
open get_supp ;

fetch next randominto rand_dbl;

set rand_int = rand_dbl * 10000 +1;

fetch next get_supp into out_key;

cl ose random

cl ose get_supp ;
end | oop;
set suppkey = out_key;

set out_key = O;

set counter = 0;
open random
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open get_part;
fetch next randominto rand_dbl;
set rand_int = rand_dbl * 10 +1,;

| oopl:
while counter < rand_int LOOP

set counter = counter+1;

fetch next get_part into out_key;
end | oop | oopl;

set partkey = out_key;
cl ose random
cl ose get_part;

END

Yoo

commi t

execute {checkpoint}

print 'Generate_Ps_Val ues function created'

print
print 'Creating history table'

allow error -141
execute { drop table history }
all ow no error

execute {

create table history (
h_p_key unsi gned | NT NOT NULL ,
h_s_key unsi gned | NT NOT NULL |,
h_o_key unsi gned | NT NOT NULL ,

h_| _key I NT NOT NULL,
h_delta I NT NOT NULL,
h_date_t  TIMESTAMP NOT NULL)
}
conmmi t

execut e {checkpoint}
print 'history table created'
print ' '

acid_isolation_mainl.tst

stringconnect "dsn=tpch;"

execute {select nowm*)} into tinmes

print ' '
print ' '
print 'lsolation test 1'
print 'start ="', times
print ' '

include '"acid_functions.tst'
include 'acid_isolation_setup.tst’

start test 'acid_isolation_testl.tst'

start test ‘'acid_isolation_testl_query.tst’

End Test

acid_isolation_main2.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tinmes

print '

print ' '

print 'lsolation test 2'
print "start ="', tinmes
print ' '
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include 'acid_functions.tst'
include 'acid_isolation_setup.tst’

start test ‘'acid_isolation_test2.tst’
start test ‘'acid_isolation_test2_query.tst'

End Test

acid_isolation_main3.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tinmes

print ' '

print " '

print 'lsolation test 3'

print 'start ="', tines

print "'

print 'Isolation test start ="', tines

include "acid_functions.tst"
include 'acid_isolation_setup.tst’

start test ‘'acid_isolation_test3 transactionl.tst’
start test 'acid_isolation_test3_ transaction2.tst'

End Test

acid_isolation_main4.tst

stringconnect "dsn=tpch;"

execute {select nowm(*)} into tinmes

print

print " '

print 'lsolation test 4'

print "start ="', tinmes

print " '

print 'lsolation test start ="', tines

i nclude 'acid_functions.tst'
include 'acid_isolation_setup.tst'

start test ‘'acid_isolation_test4 transactionl.tst'
start test ‘'acid_isolation_test4_ transaction2.tst’

End Test

acid_isolation_main5.tst

stringconnect "dsn=tpch;"

execute {select now(*)} into tines

print

print " '

print 'lsolation test 5'
print "start ="', tinmes
print " '

include 'acid_functions.tst'
include 'acid_isolation_setup.tst'

start test 'acid_isolation_test5 transactionl.tst'
start test 'acid_isolation_test5 query.tst'

End Test
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acid_isolation_main6.tst

stringconnect "dsn=tpch;"

execute {select nowm*)} into times

print '

print ' '

print '"lsolation test 6
print '"start ="', tines
print " '

include "acid_functions.tst'
include 'acid_isolation_setup.tst'

start test '-u' 'acid_isolation_test6_query.tst'
start test 'acid_isolation_test6_transactionl.tst’

End Test

acid_isolation_setup.tst

stringconnect "dsn=tpch;"
% Drop Table if found

al l ow error -141

execute { comm t

execute { drop table acid_isolation_table }
all ow no error

execute {

create table acid_isolation_table (
ordr int not null,
line int nul I,
delta int nul |)

}

execut e {checkpoint}

print "acid_isolation_table CREATED!!'
execute {select nowm(*)} into tines
print "time ="', tines

fetch {select count(*) fromacid_isolation_table }
into ROAS
assert ROAS = 0O

print ' Nunber of rows before |oad: ', ROAS

execute {call generate_acid_values()} into orderkey,
|'i nenunber, del ta

execute {insert into acid_isolation_table values ( * ,

N N
’

substitute orderkey, |inenunber, delta
print orderkey, ' ',linenunber,' ', delta

commi t

fetch {select count(*) fromacid_isolation_table }
into ROAS

assert RON5S = 1

print 'Nurmber of rows after |oad: ', ROAB

di sconnect

End Test

acid_isolation_test1.tst

stringconnect "dsn=tpch;"
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rprice, quantity, tax, disc, extprice, ototal)

execute {select ordr, line, delta from } substitute ordr, line, delta
acid_i sol ation_tabl e}
into ordr, line, delta execute {select nowm(*)} into tines
print "User 1 waiting to roll back ="', tines
print 'The following are the data input values for print ' '
the ACID Transaction.' synchroni ze 2
print '(user 1) o_key-',ordr, ' |_key-', line, ' sl eep 10000
delta-',delta execute {select nowm*)} into tines
print '"User 1 about to roll back ="', times
execute {call acid_transaction( *~, ~, ", rol | back
rprice, quantity, tax, disc, extprice, ototal)
} substitute ordr, line, delta execute { select round(cast(o_totalprice as
nureric(18,2)), 2)
execute {select nowm(*)} into tinmes fromorders where o_orderkey = "}
print "User 1 waiting to conmit ="', tines substitute ordr into o_total
print " ' print 'User 1 new values: '
synchroni ze 2 print '"user 1 ordr=", ordr
sl eep 10000 print 'user 1 o_total=", o_total
execute {select nowm(*)} into tines print ' '
print 'User 1 about to commit ="', tines
conmi t End Test

execute { select round(cast(o_total price as
nuneric(18,2)), 2)
fromorders where o_orderkey = "}
substitute ordr into o_total

acid_isolation_test2_query.tst

print 'User 1 new values: ' . " _
print 'user 1 ordr= ', ordr stringconnect "dsn=tpch;
print 'user 1 o_total=", o_total .
print ' synchroni ze 2
print " '
End Test execute {select now(*)} into tines
print '"User 2 start query ="', tines
e . . execute {select ordr fromacid_isolation_table}
acid_isolation_testl query.tst into ordr
print '"user 2 ordr ="', ordr
stringconnect "dsn=tpch;" fetch { call acid_single_query (") } substitute ordr
into o_total
synchroni ze 2 print "user 2 o_total=" , o_total
print " ' print ' '
execute {select nowm(*)} into tines
print 'User 2 start query ="', tines execute {select nowm(*)} into tinmes
print '"User 2 conpleted query ="', tines
execute {select ordr fromacid_isolation_table}
into ordr di sconnect
print ‘user 2 ordr ="', ordr END Test

fetch { call acid_single_query (") } substitute ordr
nto o_total

print "user 2 o_total=" , o_total

print ' '

acid_isolation_test3 transactionl.tst

X | n * in i .
execute {select now(*)} to times stringconnect "dsn=tpch;"

print 'User 2 conpleted query ="', tines
; execute {select nowm*)} into tinmes
di sconnect print 'lsolation test 3 test start ="', tines
END Test print
execute {select ordr, line, delta from
e . . acid_i sol ati on_tabl e}
acid_isolation_test2.tst into ordr, line, delta
print "User 1 -- The input data values for User 1
stringconnect "dsn=tpch;" Acid Transaction.'
print "User 1 -- o_key ="', ordr
execute {select ordr, line, delta from print "User 1 -- | _key = "',line
acid_i sol ation_t abl e} print "User 1 -- deltal = ',delta
into ordr, line, delta
print '
print 'The following are the data input values for execute {select nowm*)} into tinmes
the ACID Transaction.' print "User 1 -- Starting the Acid Transaction: ',
print '(user 1) o_key-',ordr, ' |_key-', line, ' times
delta-',delta
execute {call acid_transaction( ~, ~, ")}
execute {call acid_transaction( *~, ~, ", substitute ordr, line, delta
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into rprice, quantity, tax, disc, extprice

otota

print " '

execute {select nowm(*)} into tinmes

print "User 1 -- Acid Transaction conplete: ',

print '30 second tiner started

SYNCHRONI ZE 2

sl eep 30000

print " '

execute {select now(*)} into tines

print "User 1 -- starting commit: ', tines

conmi t

print " '

execute {select nowm(*)} into tinmes

print "User 1 -- transaction commt conplete: ',
times

print ' '

print "USER 1 -- original extendedprice ="', extprice

print "USER 1 -- original quantity ="', quantity

fetch { select cast(” as nuneric(18,6))

+ (cast(” as nuneric(18,6))*(cast (" as

nureric(18, 6))

/cast (" as nuneric(18,6)))) }
substitute extprice, delta, extprice
into resultl

% make it format nicely..
execute { select cast(” as nuneric(18,2)) }
substitute resultl into result2

print " '

print "User 1 -- resultl =

print txnl_extendedprice + (deltal *
(txnl_extendedprice/txnl_quantity))

print "User 1 -- resultl=", result2
print " '

di sconnect

End Test

tinmes

quantity

acid_isolation_test3 transaction2.tst

stringconnect "dsn=tpch;"

execute {select ordr, line, delta from
acid_isol ation_tabl e}
into ordr, line, delta

% generate a new set of values; we only use delta2

execute { call generate_acid_values()} into ordr2
l'ine2, delta2
print " '
print "User 2 - The input data values for the Acid
Transaction.'
print "User 2 -- o_key = ',ordr
print "User 2 -- | _key=",line
print '"User 2 -- delta2 ="', delta2
SYNCHRONI ZE 2
sl eep 5000
print ' '
execute {select nowm(*)} into tines
print "User 2 -- Starting the Acid Transaction: ',
tines
execute {call acid_transaction( ~, ~, ~) }
substitute ordr, line, delta2
into rprice, quantity, tax, disc, extprice

otota

execute {select round(cast(” as nuneric(20,6)),2) }
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substitute extprice into extprice2

sl eep 5000
print ' '

execute {select nowm*)} into tinmes

print 'User 2 -- About to commit: ', tines
conmi t

execute {select nowm*)} into tines

print 'User 2 -- transaction conmit conplete
print

print "USER 2 -- original extendedprice ="'
print "USER 2 -- original quantity ="

print ' '

End Test

tinmes

extprice2
quantity

acid_isolation_test4 transactionl.tst

stringconnect "dsn=tpch;"
execute {select now *)}
print 'lsolation test
print ' '

into tinmes
3 test start ="'

execute {select ordr, line, delta from

aci d_i sol ati on_tabl e}
into ordr, line, delta

print '"User 1 --

Aci d Transacti on.

tines

The input data values for User 1

print "User 1 -- o_key ="', ordr

print "User 1 -- | _key = "',line

print '"User 1 -- deltal ="', ,delta

print ' '

execute {select nowm*)} into tines

print "User 1 -- Starting the Acid Transaction: ',
times

execute {call acid_transaction( ~, », ")}

substitute ordr, line, delta
into rprice, quantity, tax, disc, extprice

ot ot al

print "'

execute {select nowm(*)} into tinmes

print "User 1 -- Acid Transaction conplete: ', tines

print '30 second tinmer started

SYNCHRONI ZE 2

sl eep 30000

print " '

execute {select nowm(*)} into tines

print "User 1 -- starting rollback: ', times

rol | back

print "'

execute {select nowm(*)} into tinmes

print "User 1 -- transaction rollback conplete: ',
times

execute {sel ect
substitute extprice into extprice2

round(cast (" as nuneric(20,6)),2) }

print " '

print "USER 1 -- original extendedprice ="'
extprice2

print "USER 1 -- original quantity ="', quantity
print ' '

di sconnect

End Test
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acid_isolation_test4 transaction2.tst

stringconnect "dsn=tpch;"

execute {select ordr, line, delta from
aci d_i sol ati on_t abl e}
into ordr, line, delta

% generate a new set of values; we only use delta2
execute { call generate_acid_values()} into ordr2
l'ine2, delta2

print "'
print 'User 2 - The input data values for the Acid
Transaction.'

print "User 2 -- o_key = ',ordr

print "User 2 -- | _key=",line

print "User 2 -- delta2 = "',delta2

SYNCHRONI ZE 2

sl eep 5000

print " '

execute {select nowm(*)} into tinmes

print "User 2 -- Starting the Acid Transaction: ',
times

execute {call acid_transaction( ~, ~, ~) }
substitute ordr, line, delta2
into rprice, quantity, tax, disc, extprice

otota

execute {sel ect round(cast(” as nuneric(20,6)),2) }
substitute extprice into extprice2

sl eep 5000

print * '

execute {select nowm(*)} into tines

print 'User 2 -- About to commit: ', tines
commi t

execute {select nowm(*)} into tinmes

print 'User 2 -- transaction commt conplete: ', tines
print " '

print "USER 2 -- original extendedprice ="', extprice2
print "USER 2 -- original quantity ="', quantity

print " '

End Test

acid_isolation_test5 query.tst

stringconnect "dsn=tpch;"
synchroni ze 2

execute { call generate_ps_values() } into ps_ptky,

ps_spky

print ' '

print "user 2 ps_partkey ="', ps_ptky
print 'user 2 ps_suppkey ="', ps_spky
print " '

execute {select nowm(*)} into tines
print 'User 2 beginning query ="', tinmes
execute {select * from partsupp where ps_partkey=" and
ps_suppkey="}
substitute ps_ptky, ps_spky
into ps_ptky, ps_spky, ps_aly, ps_spct, ps_ct

print ' '

print 'User2 gets all colums of the PARTSUPP table
print ' for selected ps_partkey and ps_suppkey doing a
query."’

print ' '
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print 'ps_partkey ="', ps_ptky, ps_suppkey ="'
ps_spky

print '"ps_availqty ="', ps_aly, ' ps_suppl ycost =
', ps_spct

print 'ps_conment ="', ps_ct

execute {select nowm*)} into tinmes

print 'User 2 query conplete ="', tines

print ' '

execute {select nowm(*)} into tinmes

print '"User 2 about to commit ="', tines

conmi t

execute {select nowm*)} into tinmes

print '"User 2 transaction comit conplete ="', tines
print ' '

End Test

acid_isolation_test5 transactionl.tst

stringconnect "dsn=tpch;"

execute {select ordr, line, delta from
aci d_i sol ati on_tabl e}
into ordr, line, delta
print ' '

print 'The follow ng are the input values for the
usersl ACI D Transacti on.

print 'o_key ="', ordr,"’ | _key =",line,
delta = ',delta

print "'
execute {select nowm(*)} into tines

print "User 1 isolation test tine ="', times
print "'

print ' '

execute {select o_totalprice fromorders where
o_orderkey=" }
substitute ordr into o_tprice

execute {select |_extendedprice, |_quantity,|_partkey
| _suppkey
fromlineitem
where | _orderkey=" and | _| i nenunber ="}
substitute ordr, line
into | _price, |_quant, |_ptky, |_spky
print "User 1 o_totalprice ="', o_tprice
print "User 1 |_extendedprice ="', | _price,
| _quantity ="', |_quant
print "User 1 |_partkey ="', |I_ptky,' |_suppkey
="', | _spky
print ' '

execute {select nowm(*)} into tines
print "User 1 starting acid transaction ="', times

execute {call acid_transaction( ~, ~, 7, rprice
quantity, tax, disc

extprice, ototal) } substitute ordr, Iine,
delta

execute {select nowm*)} into tinmes

print "User 1 waiting to commt ="', tines

print ' '

synchroni ze 2

sl eep 10000

execute {select nowm*)} into tinmes

print 'User 1 about to commit ="', tines

conmi t

execute {select nowm(*)} into tines

print 'User 1 transaction commit conplete ="', tines

execute {select o_totalprice fromorders where
o_orderkey=" }
substitute ordr into o_tprice

Page 50



execute {select | _extendedprice, |_quantity
fromlineitemwhere | _orderkey=" and
| _l'i nenunmber ="}

substitute ordr, line
into | _price, |_quant
print "User 1 o_totalprice ="', o_tprice
print '"User 1 |_extendedprice ="', | _price,’'
| _quantity ="', | _quant
print '"User 1 |_partkey ="', | _ptky," | _suppkey
="', | _spky

print
execute {select * fromhistory where h_o_key="
and h_date_t=(select max(h_date_t) from
hi story where h_o_key=")}
substitute ordr, ordr
into hpk, hsk, hok, hlk, hda, hdt

print "User 1 history entry:'

print h_p_key ="', hpk

print ' h_s_key ="', hsk

print * h_o_key ="', hok

print ' h_l_key ="', hlk

print ' h_delta ="', hda

print h_date_t ="', hdt

execute {select nowm(*)} into tinmes

print "User 1 isolation test tine ="', tines
print

End Test

acid_isolation_test6 query.tst

stringconnect "dsn=tpch;"

print 'Userl Query:
print " '
print "Userl starts its query (Ql) here.'
execute {select nowm(*)} into gstart
print "Start time for Userl QL =', gstart
print " '
conpare fetchall {select
| _returnflag,
| _l'i nestatus,
sun{l _quantity) as sumqty,
sun(| _extendedprice) as sum base_price,

sun{l _extendedprice * (1 - | _discount)) as
sum di sc_pri ce,
sun(l _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_di sc,
count (*) as count_order

from l'ineitem

wher e | _shi pdate <= dateadd(day, -1, '1998-12-01")
group by | _returnflag,|_linestatus

order by | _returnflag,|_linestatus

} in 'queryresult'

execute {select now(*)} into gstop

print "Stop time for Userl QL =', gstop
print " '
End Test

acid_isolation_test6 transactionl.tst

stringconnect "dsn=tpch;"

execute {select ordr, line, delta from
acid_isol ation_tabl e}

TPC Benchmark H Full Disclosure Report

into ordr, line, delta

execute {select nom(*)} into gstart2

print 'User2 acid Transaction ="', gstart2
print 'o_key ="', ordr, | _key =",line,
delta = ',delta

print

execute {select o_totalprice fromorders where
o_orderkey=" }

substitute ordr into o_tprice
execute {select |_extendedprice, |_quantity,|_partkey,
| _suppkey

fromlineitemwhere | _orderkey=" and
I _l'i nenunber =}

substitute ordr, line

into | _price, |_quant, |_ptky, |_spky
print '"User 2 o_totalprice ="', o_tprice
print '"User 2 | _extendedprice ="', | _price,’'
| _quantity ="', |_quant
print '"User 2 | _partkey ="', | _ptky,"'
| _suppkey =", | _spky
print ' '
execute {select now(*)} into gstart2
print "Start Time for User2 Transaction ="', gstart2
print

execute {call acid_transaction( ~, ~, ", rprice,
quantity,
tax, disc, extprice,
ototal) }
substitute ordr, line, delta

execute {select nowm(*)} into gstop2

print 'User 2 about to commit ="', qstop2

comnmi t

execute {select now*)} into gstop2

print '"User 2 transaction commit conplete ="', gstop2
print

execute {select o_totalprice fromorders where
o_orderkey=" }
substitute ordr
into o_tprice
execute {select |_extendedprice, | _quantity
fromlineitemwhere | _orderkey=" and
I _l'i nenunmber =}

substitute ordr, line

into | _price, |_quant
print "User 2 o_totalprice ="', o_tprice
print '"User 2 | _extendedprice ="', | _price,’
| _quantity =", |_quant
print 'User 2 |_partkey ="', | _ptky,"'
| _suppkey =", | _spky
print " '
print

execute {select * fromhistory

where h_o_key="

and h_date_t=(select nmax(h_date_t) from
hi story where h_o_key=")}

substitute ordr, ordr

into hpk, hsk, hok, hlk, hda, hdt

print "User 2 history entry:'

print h_p_key ="', hpk

print ' h_s_key ="', hsk

print ' h_o_key ="', hok

print h_l| _key ="', hlk

print ' h_delta ="', hda

print ' h_date_t ="', hdt

print

execute {select nowm*)} into tinmes
print '"User 2 conpleted ="', tines
End Test
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Disk Configuration Details

Solaris Volume Manager Setup

Not e: The instructions below pertain to the
controll er nunber and targets generated by the
configuration used in the benchmark. Even for
identically configured systens, the controller nunbers
and SCS| targets will rarely match the nunbers used
here.

Performthe following steps to create the RAID
devi ces:

1) create at |east 100MB slices on the follow ng disks
using the Solaris format conmand:
c5t 0d0
c5t 1d0

2) create the SYM state replicas via
netadb -a -f -cl c¢5t1d0s7 -c2 c5t0d0s7

3) create 10GB sO slice and 171GB sl slice on the
follow ng disks using the Solaris format conmmand

c0t 0d0
cOt 1d0
c0t 2d0
c0t 3d0
c0t 4d0
c0t 5d0
c0t 6d0
c0t 7d0
c1lt 0dO
clt1do
clt 2d0
c1t 3d0
clt 4d0
clt 5d0
clt 6d0
clt 7d0
c4t 0d0
c4t 1d0
c4t 2d0
c4t 3d0
c4t 4d0
c4t 5d0
c4t 6d0
c4t 7d0
c5t 1d0
c5t 2d0
c5t 3d0
c5t 4d0
¢5t 5d0
c5t 6d0
c5t 7d0
c6t 0d0
c6t 1d0
c6t 2d0
c6t 3d0
c6t 4d0
c6t 5d0
c6t 6d0
c6t 7d0
c7t 0d0
c7t1d0
c7t 2d0
c7t 3d0
c7t 4d0
c7t 5d0
c7t 6d0
c7t 7d0

4) create 23 mirrored devices via
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met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a
met a
net a

met a
met a
met a

met a
et a
met a

met a

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit

nit
nit
nit
nit
nit
nit
nit
nit
nit

nit

dl10 1 1 cOt1dOsl
dll 1 1 cOt2dOs1
d15 -m di10 di1

d20 1 1 cOt3dos1
d21 1 1 cO0t4dO0sl
d25 -m d20 d21

d30 1 1 cO0t5d0s1
d31 1 1 cOt6dosl
d35 -m d30 d31

d40 1 1 cOt7d0sl
d41 1 1 clti1dOs1
d45 -m d40 d41

d50 1 1 clt2d0sl
d51 1 1 clt3dosl
d55 -m d50 d51

d60 1 1 clt4dosl
d6l 1 1 clt5d0sl
dé5 -m d60 dél

d70 1 1 clt6dOsl
d71 1 1 cl1t7dOs1
d75 -m d70 d71

d80 1 1 c4t0d0sl
d81 1 1 c4t1dOosl
d85 -m d80 d81

d90 1 1 c4t2d0sl
d9l 1 1 c4t3d0osl
d95 -m d90 do1l

d100 1 1 c4t4dosl
d101 1 1 c4t5dOs1
d105 -m d100 d101

d110 1 1 c4t6dosl
d111 1 1 c4t7dos1
d115 -m d110 di11

d120 1 1 c5t2d0s1
d121 1 1 c5t3d0sl
d125 -m d120 di21

d130 1 1 cb5t4dosl
d131 1 1 c5t5d0s1
d135 -m d130 di131

d140 1 1 c5t6d0sl
d141 1 1 c5t7d0sl
d145 -m d140 di41

d150 1 1 c6t0dOs1
d151 1 1 c6t1dO0sl
d155 -m d150 di51

d160 1 1 c6t2d0sl
d161 1 1 c6t3d0s1
d165 -m d160 di161

d170 1 1 c6t4dosl
d171 1 1 c6t5d0s1
d175 -m d170 di71

d180 1 1 c6t6d0sl
d181 1 1 c6t7d0sl
d185 -m d180 di81

d190 1 1 c7t0dOsl
d191 1 1 c7t1dOs1
d195 -m d190 di91

d200 1 1 c7t2d0sl
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metainit d201 1 1 c7t3d0sl
nmetainit d205 -m d200 d201

-s /dev/rdsk/c0Ot4d0sO TO5
-s /dev/rdsk/ cOt5d0sO TO06
-s /dev/rdsk/cOt 6d0sO TO7
-s /dev/rdsk/cOt 7d0sO TO08
-s /dev/rdsk/clt 0dOsO TO09
-s /dev/rdsk/clt 1d0sO T10
-s /dev/rdsk/clt2d0sO T11
-s /dev/rdsk/clt3d0sO T12
-s /dev/rdsk/clt 4d0sO T13
-s /dev/rdsk/clt5d0sO0 T14
-s /dev/rdsk/clt 6d0sO T15
-s /dev/rdsk/clt 7d0sO T16
-s /dev/rdsk/c4t1d0sO T17
-s /dev/rdsk/c4t2d0sO T18
-s /dev/rdsk/c4t3d0sO T19
-s /dev/rdsk/ c4t 4d0sO T20
-s /dev/rdsk/c4t5d0s0 T21
-s /dev/rdsk/ c4t 6d0sO T22
-s /dev/rdsk/c4t 7d0sO T23
-s /dev/rdsk/c5t1d0s0 T24
-s /dev/rdsk/c5t2d0s0O T25
-s /dev/rdsk/c5t3d0sO T26
-s /dev/rdsk/ c5t4d0s0 T27
-s /dev/rdsk/c5t5d0s0O T28
-s /dev/rdsk/c5t6d0s0O T29
-s /dev/rdsk/c5t 7d0sO T30
-s /dev/rdsk/c6t0d0sO T31
-s /dev/rdsk/ c6t 1d0sO T32
-s /dev/rdsk/c6t2d0sO T33
-s /dev/rdsk/ c6t3d0sO T34
-s /dev/rdsk/ c6t4d0sO T35
-s /dev/rdsk/c6t5d0sO0O T36
-s /dev/rdsk/ c6t 6d0sO T37
-s /dev/rdsk/c6t 7d0sO T38
-s /dev/rdsk/c7t0d0sO T39
-s /dev/rdsk/c7t 1d0sO T40
-s /dev/rdsk/c7t2d0s0 T41
-s /dev/rdsk/c7t3d0sO T42
-s /dev/rdsk/c7t4d0sO T43
-s /dev/rdsk/c7t5d0s0 T44
-s /dev/rdsk/c7t 6d0sO T45
-s /dev/rdsk/c7t 7d0sO T46

metainit d210 1 1 c7t4dOsl
metainit d211 1 1 c7t5d0sl
metainit d215 -m d210 d211

metainit d220 1 1 c7t6d0sl

netainit d221 1 1 c7t7d0sl

metainit d225 -m d220 d221

netainit d230 1 1 cO0tO0dOsl

metainit d231 1 1 cl1t0dOsl

netainit d235 -m d230 d231

5) create the follow ng 2GB slices:
c4t 0d0s4
c5t 0d0s1

using the Solaris format conmand

6) create the mrrored volunme dl via the follow ng

netainit d2 1 1 c4t0d0s4

metainit d3 1 1 c5t0d0sl
nmetainit dl1 -md2 d3

File System Setup

7) create a filesystemon /dev/nd/rdsk/dl

8) nount the filesystemon /sybase2

Database Device Links

O3S O 3353333 0 033530 03030535 5335355053535 3530553535 3OSOSIS S35 OSSOSO

# Create the synbolic links for the mrrored

# devices by running the follow ng shellscript . . .
# issue the followi ng commands to change perm ssions

cd /sybase2 chown -hR sybase T* M

In -s" /dev/nd/rdsk/d15 M1 chmod 777 M T+
-s /dev/ md/rdsk/ d25 M2
-s /dev/ nd/ rdsk/ d35 M3
-s /dev/ nmd/rdsk/ d45 M4
-s /dev/ md/ rdsk/ d55 M5
-s /dev/ nmd/rdsk/ dé5 M6
-s /dev/ md/ rdsk/ d75 M7
-s /dev/ nd/ rdsk/ d85 MO8
-s /dev/ md/ rdsk/d105 M9
-s /dev/ md/rdsk/dl115 MLO
-s /dev/ md/ rdsk/d125 M1
-s /dev/ md/ rdsk/ d135 ML2
-s /dev/ md/ rdsk/d145 ML3
-s /dev/ md/ rdsk/d155 ML4
-s /dev/ nd/ rdsk/ d165 ML5
-s /dev/ md/ rdsk/d175 ML6
-s /dev/ nmd/rdsk/ d185 ML7
-s /dev/ md/ rdsk/d195 ML8
-s /dev/ md/ rdsk/ d205 ML9
-s /dev/ nd/ rdsk/ d215 M0
-s /dev/ md/ rdsk/d225 M1
-s /dev/ nmd/ rdsk/ d235 M2
-s /dev/ md/ rdsk/ d245 M3

5333333 033333303 03333333 033335

# Create symbolic links for the tenp devices
# by running the foll ow ng shellscript

cd /sybase2

In -s /dev/rdsk/c0t0d0s0O TO1
In -s /dev/rdsk/cOt 1d0sO TO02
In -s /dev/rdsk/cOt2d0s0O TO03
In -s /dev/rdsk/cOt3d0s0O T04
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Appendix C. Query Text and Query
Output

qualification query 1

% sel ect
% | _returnfl ag,
%1 _linestatus,

% sun(| _quantity) as sumqty,
% sun{| _ext endedprice) as sum base_price,

% sun(| _extendedprice * (1 - | _discount)) as
sum di sc_pri ce,
% sun{| _extendedprice * (1 - | _discount) * (1 +

| _tax)) as sumcharge,

% avg(l _quantity) as avg _qty,

% avg(| _extendedprice) as avg_price,

% avg(| _di scount) as avg_di sc,

% count (*) as count_order

% from

% 1ineitem

% wher e

% | _shi pdate <= dateadd(day, -90,"' 1998-12-01")

% group by

% | _returnfl ag,

% | _|inestatus

% order by

%1 _returnflag,

%1 _|inestatus;

% Estimated 1 rows in query (1/0 estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% select time including 1/0 0.32000 seconds - current
time 16:40: 13

"A ' F, 37734107, 56586554400. 7292032, 53758257134. 86945
63, 55909065222. 8284717, 25. 5220058532573342, 38273. 12973
46211374, .0499852958383577168, 1478493

"N ,'F,991417, 1487504710. 38000107, 1413082168. 05409968
, 1469649223. 19436967, 25. 5164719205229819, 38284. 4677608
483374, .0500934266742134809, 38854

"N ,' O, 74476040, 111701729697. 737336, 106118230307. 6073
83, 110367043872. 495174, 25. 5022267695849895, 38249. 11798
8907361, . 049996586053555131, 2920374

'R ,'F,37719753, 56568041380. 8983326, 53741292684. 60453
75, 55889619119. 8339581, 25. 5057936126907617, 38250. 85462
60985255, . 0500094058300870121, 1478870

%total of 4 rows witten

qualification query 2

% sel ect top 100

% s_acct bal ,

% s_nane,

% n_narne,

% p_partkey,

% p_nfgr,

% s_addr ess,

% s_phone,

% s_coment

% from

% part,

% suppl i er,

% part supp,

% nati on,

% regi on

% wher e

% p_partkey = ps_partkey
% and s_suppkey = ps_suppkey
% and p_size = 15
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% and p_type |ike ' BRASS'

% and s_nati onkey = n_nati onkey

% and n_regi onkey = r_regi onkey

% and r_nane = ' EUROPE'

% and ps_suppl ycost = (

% sel ect

% m n( ps_suppl ycost)

% from

% part supp,

% suppl i er,

% nat i on,

% regi on

% wher e

% p_partkey = ps_partkey

% and s_suppkey = ps_suppkey

% and s_nati onkey = n_nati onkey

% and n_regi onkey = r_regi onkey

% and r_name = ' EURCPE

%)

% or der by

% s_acct bal desc,

% n_nane,

% s_nane,

% p_part key;

% Estimated 1 rows in query (1/0 estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/O00

% sel ect time including 1/0O 0.76000 seconds - current
tinme 16:40:25

9938. 53, ' Suppl i er #000005359
', 185358, ' Manuf act urer #4

", " KuHYh, vZG wu2FWEJoLDx04' , ' 33- 429- 790-
6131',"blithely silent pinto beans are furiously.
slyly final deposits acros'
9937. 84, "' Suppl i er #000005969
',108438, "' Manuf act ur er #1

', ' ANDENSOSIk, mi q23Xf b5RW 6dvUcvt 6Qa’ , ' 29- 520- 692-
3537',"'carefully sl ow deposits use furiously. slyly
ironic platelets above the ironic’

9936. 22, ' Suppl i er #000005250 "," UNI TED KI NGDOM

', 249, " Manuf act urer #4 ', ' B3r gpOxbSEi n4Mpy2RH
J', "' 33-320-228-2957","'blithely special packages are.
stealthily express deposits across the closely final
instructi'

9923. 77000000000119, ' Suppl i er #000002324

', ' GERVANY ', 29821, ' Manuf acturer#4

"L, y30D9UywSTCk! |, ' 17-779-299-1839' , ' qui ckly express
packages breach quiet pinto beans. requ'

9871. 22, " Suppl i er #000006373 ", " GERVANY

', 43868, "' Manuf act ur er #5 ', J8fcXWTgM , " 17-
813-485-8637', ' never silent deposits integrate
furiously blit"'

9870. 78, ' Suppl i er #000001286
', 81285, ' Manuf act ur er #2

", ' YKA, E2fj i Vd7eUr zp2Ef 8] 1QxGo2DFnosaTEH , ' 17-516- 924-
4574' ' final theodolites cajole slyly special,’

9870. 78, ' Suppl i er #000001286 ', " GERMANY

', 181285, ' Manuf act ur er #4

", " YKA, E2fj i Vd7eUr zp2Ef 8] 1QxGo2DFnosaTEH , ' 17-516- 924-
4574' ' final theodolites cajole slyly special,"

9852. 52000000000119, ' Suppl i er #000008973

', " RUSSI A ', 18972, "' Manuf act ur er #2

', 't5L67YdBYYH60, Vz24j pDyQ@' , ' 32- 188- 594-

7038', "' quickly regular instructions wake-- carefully
unusual braids into the expres'
9847. 83, ' Suppl i er #000008097

', 130557, "' Manuf act ur er #2

", xMe97bpE69NzdwLoOX' |, ' 32- 375- 640- 3593', ' sl yly regul ar
dependenci es sleep slyly furiously express dep'
9847.57, "' Suppl i er #000006345 ', ' FRANCE

', 86344, "' Manuf acturer#1

', " VSt 3r zk3qG698u6bl d8HhOByvr TcSTSvQ DQDag' , ' 16- 886-
766-7945' , ' silent pinto beans shoul d have to snooze
carefully along the final reques’

% total of 100 rows witten

", " UNI TED KI NGDOM

", " ROVANI A

", " GERMANY

", " RUSSI A
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qualification query 3

% sel ect top 10

% | _orderkey,

% sun{| _extendedprice * (1 - | _discount)) as revenue,
% o_or derdat e,

% o_shippriority

% from

% cust oner,

% or ders,

% |ineitem

% wher e

% c_nkt segnment = ' BU LDI NG

% and c_custkey = o_custkey

% and | _orderkey = o_orderkey

% and o_orderdate < '1995-03-15'

% and | _shi pdate > '1995-03-15'

% group by

% | _orderkey,

% o_or derdat e,

% o_shippriority

% order by

% revenue desc,

% o_or derdate;

% Estimated 1 rows in query (I/O estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% select time including |I/O 0.36000 seconds - current
time 16:40: 27

2456423, 406181. 011100000024, ' 1995- 03-05', 0
3459808, 405838. 698899999917, ' 1995-03-04', 0
492164, 390324. 061, ' 1995- 02-19', 0

1188320, 384537. 935899999976, ' 1995- 03-09', 0
2435712, 378673. 055799999952, ' 1995- 02- 26' , 0
4878020, 378376. 795200000048, ' 1995- 03-12',0
5521732, 375153. 9215, ' 1995-03-13', 0
2628192, 373133. 309399999976, ' 1995- 02-22' , 0
993600, 371407. 45949999994, ' 1995- 03-05', 0
2300070, 367371. 145200000107, ' 1995-03-13', 0
%total of 10 rows witten

qualification query 4

% sel ect

% o_orderpriority,

% count (*) as order_count

% from

% orders

% wher e

% o_orderdate >= '1993-07-01'

% and o_orderdate < dateadd(nonth, 3,'1993-07-01")
% and exists (

% sel ect

%*

% from

% lineitem

% wher e

% | _orderkey = o_orderkey

%and | _commtdate < | _receiptdate

%)

% group by

% o_orderpriority

% order by

% o_orderpriority;

% Estimated 1 rows in query (I/O estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% select time including |I/O 0.25000 seconds - current
time 16:40: 31
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" 1- URGENT ', 10594
"2-H GH ', 10476
' 3- MEDI UM ',10410
' 4-NOT SPECI FI ED , 10556
'5-LOW ',10487

%total of 5 rows witten

qualification query 5

% sel ect

% n_nane,

% sun(| _extendedprice * (1 - | _discount)) as revenue
% from

% cust oner,

% or ders,

% |ineitem

% suppl i er,

% nati on,

% r egi on

% wher e

% c_custkey = o_custkey

% and | _orderkey = o_orderkey

% and | _suppkey = s_suppkey

% and c_nationkey = s_nati onkey

% and s_nati onkey n_nati onkey

% and n_r egi onkey r_regi onkey

% and r_name = ' ASIA

% and o_orderdate >= '1994-01-01'

% and o_orderdate < dateadd(year,1,'1994-01-01")
% group by

% n_narme

% or der by

% revenue desc;

% Estimated 1 rows in query (1/0 estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual /00

% sel ect time including I/0O 0.65000 seconds - current
time 16:40: 36

" | NDONESI A ', 55502041. 1696999431
' VI ETNAM ', 55295086. 9966999531
" CH NA ', 53724494. 2565999746
"I NDI A ', 52035512. 000200057

" JAPAN ',45410175. 6954000235

%total of 5 rows witten

qualification query 6

% sel ect

% sun( | _ext endedprice * | _discount) as revenue

% from

% |ineitem

% wher e

% | _shi pdate >= '1994-01-01'

% and | _shi pdate < dateadd(year, 1,' 1994-01-01")

% and | _di scount between .06 - 0.01 and .06 + 0.01
% and | _quantity < 24;

% Estimated 1 rows in query (1/0 estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/O00

% sel ect time including I/0O 0.15000 seconds - current
time 16:40: 41

123141078. 228299007

%total of 1 rows witten

qualification query 7

% sel ect
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% supp_nati on, % nation nl,

% cust _nati on, % nati on n2,

% | _year, % r egi on

% sun{vol une) as revenue % wher e

% from % p_partkey = | _partkey

% ( % and s_suppkey = | _suppkey

% sel ect % and | _orderkey = o_orderkey

% nl.n_nane as supp_nation, % and o_custkey = c_custkey

% n2.n_nane as cust_nation, % and c_nationkey = nl.n_nationkey

% dat epart (year, |_shipdate) as | _year, % and nl.n_regi onkey = r_regi onkey

% | _extendedprice * (1 - | _discount) as volune % and r_name = ' AMVERI CA

% from % and s_nati onkey = n2.n_nati onkey

% suppl i er, % and o_orderdate between '1995-01-01'" and '1996-12-
% lineitem 31

% or ders, % and p_type = ' ECONOMY ANCDI ZED STEEL'

% cust omer , %) as all _nations

% nation nl, % group by

% nation n2 % o_year

% wher e % or der by

% s_suppkey = | _suppkey % o_year ;

% and o_orderkey = | _orderkey % Estimated 1 rows in query (I/O estimte 1010)
% and c_custkey = o_custkey % PLAN> vt _1 (seq)

% and s_nationkey = nl.n_nationkey %

% and c_nationkey = n2.n_nationkey %

% and ( % 1 record(s) selected -- actual 1/00

% (nl.n_nanme = ' FRANCE and n2.n_nanme = ' GERVANY') % sel ect time including I/0O 0.86000 seconds - current
% or (nl.n_nanme = 'GERMANY' and n2.n_nanme = ' FRANCE' ) time 16:40: 47

%) 1995, . 0344358904066548347

% and | _shi pdate between ' 1995-01-01" and ' 1996- 12- 31" 1996, . 041485521293530345

%) as shipping %total of 2 rows witten

% group by

% supp_nati on,
% cust _nati on,
% | _year

% order by

% supp_nati on,

qualification query 9

% cust _nati on, z/" sel ect
% | _year: 0/o nati on,
% Estimated 1 rows in query (1/0 estinmate 1010) % 0_year, .
% PLAN> vt_1 (seq) % sum(anount) as sumprofit
% - % from
% % (
% 1 record(s) selected -- actual 1/0O0 of’ sel ect .
% select time including I/O 0.67000 seconds - current 6n_nane as nation,
time 16:40: 43 % dat epart (year, o_orderdate) as o_year,
' FRANCE- ’ " " GERVANY % | _extendedprice * (1 - |_discount) - ps_supplycost *
", 1995, 54639732, 7335999489 | _quantity as
* FRANCE ", " GERVANY % amount
", 1996, 54633083. 3075999737 %from
* GERMANY ', ' FRANCE Oj"pa”i.
", 1995, 52531746. 6696999669 Josuppler,
" GERVANY ' ' FRANCE 0/ollneltem
', 1996, 52520549. 0223998487 of’ pagt supp,
%total of 4 rows witten o oraers,
% nat i on
% wher e
. . % s_suppkey = | _suppkey
quahﬁcatlon query 8 % and ps_suppkey = | _suppkey
% and ps_partkey = | _partkey
% and p_partkey = | _partkey
% sel ect % and o_orderkey = | _orderkey
% o_year, % and s_nati onkey = n_nati onkey
% sun{ case % and p_nane |ike 'green'
% when nation = 'BRAZIL' then vol une %) as profit
%else 0 % group by
% end) / sun{volune) as nkt_share % nati on,
% from % o_year
% ( % order by
% sel ect % nati on,
% dat epart (year, o_orderdate) as o_year, % o_year desc;
% | _extendedprice * (1 - | _discount) as vol une, % Estimated 1 rows in query (1/0 estimte 1010)
% n2. n_nane as nation % PLAN> vt _1 (seq)
% from %
% part, %
% suppl i er, % 1 record(s) selected -- actual /OO0
% lineitem % sel ect time including |I/O 0.69000 seconds - current
% or ders, time 16:40: 48
% cust oner, " ALGERI A ', 1998, 31342867. 2345000029
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"ALGERI A ',1997,57138193. 0233001232
" ALGERI A ', 1996, 56140140. 1330001235
"ALGERI A ', 1995, 53051469. 6533999741
"ALGERI A ', 1994, 53867582. 128600049
"ALGERI A ', 1993, 54942718. 132400012
"ALGERI A ', 1992, 54628034. 7126999021
' ARGENTI NA ',1998, 30211185. 708099997

" ARGENTI NA ', 1997, 50805741. 75230003

" ARGENTI NA ', 1996, 51923746. 5754999459

%total of 175 rows witten

qualification query 10

% sel ect top 20

% c_cust key, % c_nane,

% sun(| _extendedprice * (1 - |_discount)) as revenue,
% c_acct bal ,

% n_nane,

% c_addr ess,

% c_phone,

% c_comment

% from

% cust omer ,

% or ders,

% lineitem

% nati on

% wher e

% c_custkey = o_custkey

% and | _orderkey = o_orderkey

% and o_orderdate >= '1993-10-01'

% and o_orderdate < dateadd(nonth, 3,'1993-10-01")
%and | _returnflag = 'R

% and c_nationkey = n_nati onkey

% group by

% c_cust key,

% c_nane,

% c_acct bal ,

% c_phone,

% n_nane,

% c_addr ess,

% c_comment

% or der by

% revenue desc;

% Estimated 1 rows in query (1/0 estimate 1010)

% PLAN> vt _1 (seq)

%

%

%1 record(s) selected -- actual 1/00

% select time including |I/O 0.50000 seconds - current
time 16:40:55

57040, ' Cust onmer #000057040' , 734235. 2455, 632. 87, ' JAPAN
', " Eioyzjfdpp',' 22-895-641-3466'," ' requests sleep
blithely about the furiously i’

143347, ' Cust oner #000143347' , 721002. 694799999952, 2557. 4
700000000003, ' EGYPT

', " laReFYv, KW4' , ' 14-742-935-3718', ' fluffily bol d
excuses haggle finally after the u'

60838, ' Cust onmer #000060838' , 679127. 307700000048, 2454. 77
, ' BRAZI L

', ' 64EaJ5vMAHWII BOxJkI pNc2RJi VIE' |, ' 12- 913- 494-
9813','furiously even pinto beans integrate under the
ruthl ess foxes; ironic, even dol phins across the slyl’
101998, ' Cust oner #000101998' , 637029. 566699999809, 3790. 8
9, ' UNI TED KI NGDOM ',"01c9C LnNt f OQynyj ', ' 33-
593-865-6378', ' accounts doze blithely! enticing, final
deposits sleep blithely special accounts. slyly
express accounts pla'

125341, ' Cust oner #000125341' , 633508. 086, 4983. 5100000000
006, ' GERVANY

', ' S290DD6bceU8QSUUEIznkNaK' |, ' 17- 582- 695-

5962' , ' qui ckly express requests wake quickly blithely'
25501, ' Cust oner #000025501" , 620269. 784899999976, 7725. 04
,"ETH OPI A !

Wb56MXuoi aYCCZaml| , Rn0B4AACUGIk@DZ' , ' 15- 874- 808-
6793', "' quickly special requests sleep evenly anong the
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speci al deposits. special deposi

115831, ' Cust oner #000115831' , 596423. 867200000167, 5098. 1
, ' FRANCE ', 'rFeBbEEYk d

ne7zV5f Dr mi q1oKO9wWV7pxqCgl c' , ' 16- 715- 386-
3788', "' carefully bold excuses sl eep al ongside of the
thinly idle'

84223, ' Cust omer #000084223' , 594998. 023899999976, 528. 65
" UNI TED KI NGDOM ', ' nAVZCs6BaWap rrM27N
2gBnzc5WBauxbA' |, ' 33-442-824-8191', ' pendi ng, final

i deas haggle final requests. unusual, regular
asynptotes affix according to the even foxes.

54289, ' Cust orrer #000054289' , 585603. 391799999952, 5583. 02
,' I RAN ', ' vXCxoCsU0Bad5JQ

, 00bkZ' ,' 20-834-292-4707"' ,' express requests subl ate
blithely regular requests. regular, even ideas sol ve.
39922, ' Cust omer #000039922' , 584878. 113399999976, 7321. 10
999999999881, ' GERVANY

', ' Zgy4s50l 2GKN4pLDPBUBNB42gl wWeR , ' 17- 147-757-
8036', ' even pinto beans haggle. slyly bold accounts
inte

6226, ' Cust oner #000006226' , 576783. 760599999905, 2230. 09
" UNI TED KI NGDOM

', ' 8gPu8, NPGkf yQQ0hcl YUGPI BW, ybP5g, ' , ' 33-657- 701-
3391', ' quickly final requests against the regul ar
instructions wake blithely final instructions. pa

922, ' Cust oner #000000922' , 576767. 533299999833, 3869. 25,
GERMANY

", " Az9RFaut 7NkPnc5z SD2PwHgVWwr 4j Rzq' , ' 17- 945- 916-
9648' , ' boldly final requests cajole blith

147946, ' Cust onmer #000147946' , 576455. 132, 2030. 1300000000
003, ' ALGERI A

", "i ANyZH ghyy7Aj ahOpTr YyhJ', ' 10- 886- 956-
3143', "' furiously even accounts are blithely above the
furiousl

115640, ' Cust onmer #000115640' , 569341. 193299999952, 6436. 1
, " ARGENTI NA ", Vvtgfiadq
7EpHgecUlX , ' 11-411-543-4901','final instructions are
slyly according to the

73606, ' Cust oner #000073606' , 568656. 857799999952, 1785. 67
, " JAPAN

', ' XuROTr o5yChDf OCr j kd2ol ', ' 22- 437- 653-
6966' ,' furiously bold orbits about the furiously busy
requests wake across the furiously quiet theodolites

d

110246, ' Cust oner #000110246' , 566842. 981499999881, 7763. 3
5,"' VI ETNAM ", TKzf I gX MDOg7sCkl 't 31-
943-426-9837' , ' dol phins sleep blithely anong the slyly
final'

142549, ' Cust omer #000142549' , 563537. 236799999952, 5085. 9
899999999994, ' | NDONESI A

', ' ChqEoK430ysj dHbt KCp6dKgj Nyvvi 9", ' 19- 955- 562-
2398','regul ar, unusual dependenci es boost slyly;
ironic attainments nag fluffily into the unusual

packages?'

146149, ' Cust omer #000146149' , 557254, 9865, 1791. 55, ' ROVAN
1A ', ' s87fvzFQpU , ' 29- 744- 164-
6487',"'silent, unusual requests detect quickly slyly
regul

52528, ' Cust onmer #000052528' , 556397. 350899999976, 551. 79,
" ARGENTI NA ", " NFzt yTOR10UQJ' , ' 11-208-
192-3205', ' unusual requests detect. slyly dogged
theodolites use slyly. deposit'’

23431, ' Cust onmer #000023431' , 554269. 536000000119, 3381. 86
, " ROVANI A

', " Hgi VOphghal a9aydNol | b' , ' 29- 915- 458-

2654' ,"instructions nag quickly. furiously bold
accounts cajol’

%total of 20 rows witten

qualification query 11

% sel ect

% ps_part key,

% sum( ps_suppl ycost * ps_avail qgty) as val ue
% from
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% part supp, %

% suppl i er, % 1 record(s) selected -- actual 1/00

% nat i on % sel ect time including 1/0O 0.26000 seconds - current
% wher e tinme 16:41:03

% ps_suppkey = s_suppkey " MAIL ', 6202, 9324

% and s_nationkey = n_nationkey " SHI P ', 6200, 9262

% and n_nane = ' GERVANY' %total of 2 rows witten

% group by
% ps_partkey having
% sunm( ps_suppl ycost * ps_availqty) > (

qualification query 13

% sel ect

% sumn( ps_suppl ycost * ps_availgty) * 0.0001000000

EA) ot % sel ect

é)partlsypp, % c_count

0/2 ?\gtpipolner’ zjo;:aunt (*) as custdist

% wher e 0/0 ( rom

% ps_suppkey = s_suppkey (yo Sel ect

% and s_nationkey = n_nati onkey 0/2 ¢ cust key

0, = _ s

02 ;and n-name CERMANY % count (o_or der key)
% from

% order by
% val ue desc;
% Estimated 1 rows in query (I/O estimte 1010)

% customer |eft outer join orders on
% c_custkey = o_custkey

E/AnPLAN> vt_1 (seq) z;zgpgug_g;)mrent not |ike 'specialrequests'
OA(: % c_cust key
%1 record(s) selected -- actual 1/00 %) as c_orders (c_custkey, c_count)

% group by

% select time including 1/0 0.49000 seconds - current %o count

time 16:41:01 % or der by

129760, 17538456. 8599999994 o di d

166726, 16503353. 9199999988 o g“if)u'nft degfz-c'

191287, 16474801. 9699999988 = ’ . .

161758, 16101755. 5399999976 ZA: Estimated 1 rows in query (I1/0O estimte 1010)
34452, 15983844. 7200000018 2 PLAN> vt_1 (seq)

139035, 15907078. 3400000006 0/2

9403, 15451755. 6199999988

154358, 15212937. 8799999982 % 1 recor d(S) selected -- actual 1/00

38823, 15064802. 8599999994 % sel ecF ti_ me including 1/0 0.17000 seconds - current
85606, 15053957. 150000003 time 16:41:06

%total of 1048 rows witten 8 22224

10, 6566
. . 11, 6058

qualification query 12 8, 5949
12, 5553
13, 4989

% sel ect 19, 4748

% | _shi pnode, 7, 4707

% sun{ case 18, 4625

% when o_orderpriority = '1- URGENT' %total of 42 rows witten

% or o_orderpriority = "'2-HGH

%then 1

%else 0

% end) as high_line_count, quallﬁcatlon query 14

% sun{ case
% when o_orderpriority <> '1- URGENT'

EA)and o_orderpriority <> '2-H GH zﬁ;igloegg + sunfcase

oﬁztelhzg é %V\heh p_type like ' PROVO )

g/oend) as low | ine_count gﬁtelhgg B_extendedprl ce * (1 - |_discount)

Of;gigemrs, % end) / sun(l_extendedprice * (1 - | _discount)) as
Ef’uqnei tem E/g;):ranr evenue

g/go_g:gerkey = | _orderkey . Z‘;' i ntei tem

% and | _shiprmode in ("MAIL', 'SHP) par

% and | _comnmitdate < | _receiptdate 9% wher e

. . 0, =
o e £ e T N
band | _receiptdate >= "' -01-01 o —hi ' _00.01' ) -
‘;ﬁ)and I _[)ece| ptdate < dateadd(year, 1,' 1994-01-01') 02%2& Irrﬁtsgszgatr gv\; idﬁt gﬁg%m()ln;g é’st ilsr?rgtseoio%) )
6 group by
% | _shi prode % PLAN> vt_1 (seq)

% order by zf’
% | _shi prode; ?

0 i i ; %1 record(s) selected -- actual /OO0
Qgik;\bnatltefll(gg\g)s 'n query (170 estimate 1010) % sel ect time including I/0O 0.24000 seconds - current

% time 16:41:19
16. 3807786263955563

TPC Benchmark H Full Disclosure Report Page 58



%total of 1 rows witten

qualification query 15

Executi ng command:
% create view revenueO (supplier_no, total _revenue) as
% sel ect
% | _suppkey,
% sun( | _extendedprice * (1 - | _discount))
% from
% |ineitem
% wher e
% | _shi pdate >= '1996-01- 01’
% and | _shi pdate < dateadd(nonth, 3,' 1996-01-01")
% group by
% | _suppkey;
% execution time 0.81000 seconds - current tinme
16:41: 21

Executi ng command:
%
% sel ect
% s_suppkey,
% s_nane,
% s_addr ess,
% s_phone,
% total _revenue
% from
% suppl i er,
% revenueO
% wher e
% s_suppkey = supplier_no
% and total _revenue = (
% sel ect
% max(total _revenue)
% from
% revenueO
%)
% order by
% s_suppkey;
% Estimated 1 rows in query (1/0 estimate 1010)
% PLAN> vt _1 (seq)
%
%
% 1 record(s) selected -- actual 1/00
% select time including 1/0 0.27000 seconds - current
time 16:41:21
8449, ' Suppl i er #000008449
', " Wh34zi mdgYFbVct dW , ' 20- 469- 856-
8873',1772627. 20870000005
%total of 1 rows witten

qualification query 16

% sel ect

% p_brand,

% p_type,

% p_si ze,

% count (di stinct ps_suppkey) as supplier_cnt
% from

% part supp,

% part

% wher e

% p_partkey = ps_partkey

% and p_brand <> ' Brand#45'

% and p_type not |ike ' 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
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% s_comrent |ike ' CustonerConplaints'

%)

% group by

% p_brand,

% p_type,

% p_si ze

% or der by

% suppl i er _cnt desc,

% p_brand,

% p_type,

% p_si ze;

% Estimated 1 rows in query (I/O estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% sel ect time including 1/0O 0.27000 seconds - current
time 16:41:22

"Brand#41 ',' MEDI UM BRUSHED TIN , 3, 28

' Brand#54 ' ,' STANDARD BRUSHED COPPER , 14, 27
"Brand#11 ',' STANDARD BRUSHED TIN , 23, 24

' Brand#11 ' ,' STANDARD BURN SHED BRASS', 36, 24
'Brand#15 ' ,' MEDI UM ANCDI ZED NI CKEL', 3, 24
"Brand#15 ',' SVALL ANODI ZED BRASS', 45, 24
'Brand#15 ',' SMALL BURNI SHED NI CKEL', 19, 24
'Brand#21 ' ,' MEDI UM ANCDI ZED COPPER , 3, 24

' Brand#22 ',' SMALL BRUSHED NI CKEL', 3, 24
'Brand#22 ',' SMALL BURNI SHED BRASS', 19, 24

%total of 18314 rows witten

qualification query 17

% sel ect

% sun(| _extendedprice) / 7.0 as avg_yearly
% from

% 1ineitem

% part

% wher e

% p_partkey = | _partkey

% and p_brand = ' Brand#23'

% and p_contai ner = ' MED BOX

Y% and | _quantity < (

% sel ect

%0.2 * avg(l _quantity)

% from

% |ineitem

% wher e

% | _partkey = p_partkey

%) ;

% Estimated 1 rows in query (1/0 estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/O0

% sel ect time including I/0O 0.22000 seconds - current
time 16:41:28

348406. 054285713732

%total of 1 rows witten

qualification query 18

% sel ect top 100
% c_nane,

% c_cust key,

% o_or der key,

% o_or derdate,

% o_total pri ce,
% sun(| _quantity)
% from

% cust oner ,

% or ders,

% lineitem
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% wher e

% o_orderkey in (

% sel ect

% | _orderkey

% from

% lineitem

% group by

% | _orderkey havi ng

% sun{l _quantity) > 300

%)

% and c_custkey = o_custkey
% and o_orderkey = | _orderkey
% group by

% c_nane,

% c_cust key,

% o_or der key,

% o_or derdat e,

% o_total price

% order by

% o_total price desc,

% o_orderdate;

% Estimated 1 rows in query (1/0O estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% select time including 1/0 0.34000 seconds - current
time 16:41:29

' Cust omer #000128120' , 128120, 4722021, ' 1994- 04-
07',544089. 089999999881, 323

' Cust omer #000144617' , 144617, 3043270, ' 1997- 02-
12',530604. 43999999994, 317

' Cust omer #000013940' , 13940, 2232932, ' 1997- 04-
13',522720. 61, 304

' Cust omer #000066790' , 66790, 2199712, ' 1996- 09-
30", 515531. 82, 327

' Cust onmer #000046435' , 46435, 4745607, ' 1997- 07-
03',508047. 99, 309

' Cust omer #000015272' , 15272, 3883783, ' 1993- 07-
28',500241. 33, 302

' Cust omer #000146608' , 146608, 3342468, ' 1994- 06-
12',499794. 58, 303

' Cust omer #000096103' , 96103, 5984582, ' 1992- 03-
16', 494398. 78999999994, 312

' Cust omer #000024341' , 24341, 1474818, ' 1992- 11-
15',491348. 26, 302

' Cust omer #000137446' , 137446, 5489475, ' 1997- 05-
23',487763. 25, 311

%total of 57 rows witten

qualification query 19

% sel ect

% sun(| _extendedprice* (1 - |_discount)) as revenue
% from

% lineitem

% part

% wher e

% (

% p_partkey = | _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 | _shipmode in ("AIR, "AIR REG)

% and | _shi pi nstruct = 'DELI VER | N PERSON
%)

% or

% (

% p_partkey = | _partkey

% and p_brand = ' Brand#23'

% and p_container in (' MED BAG, 'MED BOX', 'MED PKG ,
' MED PACK')

% and | _quantity >= 10 and | _quantity <= 10 + 10
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% and p_size between 1 and 10
% and | _shipnode in (AIR, '"AIR REG)

% and | _shi pi nstruct = 'DELI VER | N PERSON
%)

% or

9% (

% p_partkey = | _partkey

% and p_brand = ' Brand#34'

% and p_container in ('LG CASE', 'LG BOX', 'LG PACK ,
'LG PKG)

% and | _quantity >= 20 and | _quantity <= 20 + 10

% and p_si ze between 1 and 15

% and | _shipnode in (AIR, "AIR REG)

% and | _shi pinstruct = 'DELI VER | N PERSON

%) ;

% Estimated 1 rows in query (1/0O estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% sel ect time including I/0O 0.35000 seconds - current
time 16:41: 46

3083843. 05780000031

%total of 1 rows witten

qualification query 20

% sel ect

% s_nane,

% s_addr ess

% from

% suppl i er,

% nat i 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)

% from

% 1ineitem

% wher e

% | _partkey = ps_partkey

% and | _suppkey = ps_suppkey

% and | _shi pdate >= '1994-01-01'

% and | _shi pdate < dateadd(year, 1,' 1994-01-01")
%)

% )

% and s_nati onkey = n_nati onkey

% and n_nane = ' CANADA'

% or der by

% s_nane,

% Estimated 1 rows in query (1/0 estimte 1010)
% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/O00
% sel ect time including 1/0O 0.37000 seconds - current
time 16:41:51

' Suppl i er #000000020

", " i ybAE, RniTynr ZVYaFZva2SH, j'

' Suppl i er #000000091

", " YV45D7Tkf dQan00Z7q9Qxky GUapUloONU6Q3’
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' Suppl i er #000000197

', " YC2Acon6kj Y3zj 3Fbxs2k4Vdf 7X0cd2F
' Suppl i er #000000226
GRZEd'

' Suppl i er #000000285
', " Br7elnnt 1yxrwel ngpJ7YdhFDj uBf'
' Suppl i er #000000378
' Suppl i er #000000402
', "1 9Sw4DoyMhzhKXCHIByY, AYSgnD

' Suppl i er #000000530 ", " OgwCMwobKY
CenlLyf RXI agABukENJv, '

' Suppl i er #000000688 ,'D
fwsocppnZpYBBI Pl 718hCi hLDZ5KhKX'

", ' 83qOdU2EYRIPQACHEL n

', " Ff bhyCxWcPr C8l t p9'

' Suppl i er #000000710 ', F19YPYOyb
QYwj KC, oPycp& i eBAcwWKJ0'

%total of 204 rows witten
qualification query 21

% sel ect top 100

% s_nane,

% count (*) as numai t

% from

% suppl ier,

%lineiteml1,

% or ders,

% nati on

% wher e

% s_suppkey = 11.1_suppkey

% and o_orderkey = |1.1_orderkey
% and o_orderstatus = 'F'

%and |1.1 _receiptdate > 11.1 _conm tdate
% and exists (

% sel ect

%*

% from

%lineiteml2

% wher e

%12.1_orderkey = 11.1_orderkey

% and | 2.1 _suppkey <> | 1.1 _suppkey
%)

% and not exists (

% sel ect

%*

% from

%lineiteml3

% wher e

%13.1_orderkey = 11.1_orderkey

% and | 3.1 _suppkey <> | 1.1 _suppkey
%and |13.1 _receiptdate > 13.1 _conmi tdate
% )

% and s_nationkey = n_nati onkey

% and n_name = ' SAUDI ARABI A

% group by

% s_name

% order by

% numrai t desc,

% s_nane;

% Estimated 1 rows in query (1/0O estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/00

% select time including 1/0O 0.54000 seconds -

time 16:41:53

' Suppl i er #000002829 ', 20
' Suppl i er #000005808 ', 18
' Suppl i er #000000262 ', 17
' Suppl i er #000000496 ', 17
' Suppl i er #000002160 ', 17
' Suppl i er #000002301 ', 17
' Suppl i er #000002540 ', 17
' Suppl i er #000003063 ', 17
' Suppl i er #000005178 ', 17
' Suppl i er #000008331 ', 17
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%total of 100 rows witten

qualification query 22

% sel ect

% cnt rycode,

% count (*) as nuntust,

% sun(c_acctbal ) as totacctbal
% from

% (

% sel ect

% substring(c_phone, 1,2) as cntrycode,
% c_acct bal

% from

% cust oner

% wher e

% substring(c_phone, 1,2) in

% ('13', '31', '23", '29', '30', '18',
% and c_acctbal > (

% sel ect

% avg(c_acctbal)

% from

% cust oner

% wher e

% c_acctbal > 0.00

% and substring(c_phone, 1,2) in
% ('13", '31", '23, '29', '30', '18',
%)

% and not exists (

% sel ect

% *

% from

% or ders

% wher e

% o_cust key = c_custkey

%)

%) as custsale

% group by

% cnt rycode

% or der by

% cnt rycode;

% Estimated 1 rows in query (1/0O estimte 1010)

% PLAN> vt _1 (seq)

%

%

% 1 record(s) selected -- actual 1/O00

% sel ect time including 1/0O 0.18000 seconds - current

time 16:42:07

'13', 888, 6737713. 98999999881
'17', 861, 6460573. 72

'18', 964, 7236687. 40000001431
'23',892,6701457. 95000000954
'29', 948, 7158866. 62999999642
'30', 909, 6808436. 13000000119
'31',922,6806670. 17999998569
%total of 7 rows witten

Appendi x D. Seed and Query Substitution Paraneters

This Appendix contains Seed values and substitution parameters

for each stream

Seed Values

streanD 830044113
streaml 830044114
strean? 830044115
streanB8 830044116
streamd 830044117
streanb 830044118
streant 830044119
streanv 830044120

t17')

t17')



Query Parameters

stream0:830044113

14 1995-01-01

2 22 COPPER AFRI CA

9 puf f

20 green 1997-01-01 BRAZI L

6 1996- 01- 01 0.08 25

17 Br and#14 JUMBO CAN

18 314

8 MOZANMBI QUE AFRI CA ECONOW PLATED TIN

21 VI ETNAM

13 express requests

3 MACHI NERY 1995- 03-01

22 17 34 23 30 21 24

14

16 Brand#11 ECONOWY PLATED 19 20

44 5 36 31 33 39

4 1993-02-01

11 SAUDI ARABIA  0.0000001000

15 1993-01-01

1 101

10 1994- 07- 01

19 Br and#42 Br and#51 Br and#51
11 20

5 ASI A 1996- 01- 01

7 CHI NA  MOZAMBI QUE

12 MAI L FOB 1995-01-01

stream1:830044114

21 JORDAN

3 BUI LDI NG 1995- 03- 17

18 312

5 M DDLE EAST 1996- 01- 01

11 INDIA 0.0000001000

7 | RAN I NDI A

6 1996- 01- 01 0. 05 24

20 rosy 1995-01-01 PERU

17 Brand#11 WRAP CASE

12 TRUCK FOB 1995-01-01

16 Br and#51 STANDARD POLI SHED 41

39 2 35 24 47 5 14

15 1996- 01- 01

13 express requests

10 1993- 05- 01

2 10 STEEL ASIA

8 INDIA ASIA ECONOWMY ANCDI ZED TI N

14 1995-01-01

19 Br and#54 Br and#34 Br and#55
12 27

9 papaya

22 27 32 30 11 13 21

17

1 109

4 1995- 09- 01

stream2:830044115

6 1997-01-01 0.02 24

17 Brand#13 WRAP JAR

14 1995-01-01

16 Br and#31 LARCGE ANCDI ZED 28 10

44 36 2 3 43 18

19 Br and#51 Br and#22 Br and#54
13 23

10 1994- 02- 01

9 navaj o

2 48 BRASS AFRI CA

15 1994-01-01
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8 ALGERI A AFRI CA LARGE POLI SHED NI CKEL
5 AFRI CA 1997-01-01
22 16 30 15 31 23 14
21
12 RAI L SHI P 1995-01-01
7 BRAZI L ALGERI A
13 express accounts
18 314
1 117
4 1993- 06- 01
20 cornfl ower 1994-01- 01 FRANCE
3 MACHI NERY 1995-03-03
11 VI ETNAM 0. 0000001000
21 ETH OPI A
stream3:830044116
8 PERU AMERI CA LARGE BURNI SHED NI CKEL
5 AMERI CA 1997-01-01
4 1996-01-01
6 1997-01-01 0. 08 25
17 Br and#15 WRAP CAN
7 ROVANI A PERU
1 64
18 315
22 18 23 10 12 22 27
20
14 1996-01- 01
9 medi um
10 1994-11-01
15 1996-01- 01
11 | NDONESI A 0. 0000001000
20 navy 1997-01-01 VI ETNAM
2 36 TIN EURCPE
21 UNI TED KI NGDOM
19 Br and#54 Br and#55 Br and#44 4
14 30
13 express accounts
16 Brand#21 PROMO BURNI SHED 48
40 47 15 25 8 20 36
12 REG Al R SHI P 1996-01-01
3 BUI LDI NG 1995-03-19
stream4:830044117
5 ASI A 1997-01-01
21 MORCCCO
14 1996-01- 01
19 Br and#11 Br and#43 Br and#43
10 15 27
15 1994-01-01
17 Br and#12 SM CASE
12 SHI P MAI L 1994-01-01
6 1997-01-01 0. 05 24
4 1993-10-01
9 | emon
8 | NDONESI A ASI A MEDI UM BRUSHED NI CKEL
16 Brand#51 SMALL POLI SHED 1 2 9
44 32 24 46 4
11 RUSSI A 0. 0000001000
2 24 COPPER AFRI CA
10 1993-08-01
18 313
1 72
13 express accounts
7 | RAQ | NDONESI A
22 21 27 25 32 23 26
19
3 HOUSEHOLD 1995-03- 05
20 aquanmari ne 1996- 01- 01 I RAQ
stream5:830044118
Page 62



21 GERMANY

15 1996- 01- 01

4 1996- 05-01

6 1997-01-01 0.03 24

7 CANADA ARGENTI NA

16 Br and#31 LARGE BRUSHED 5 23
11 9 16 25 1

19 Br and#13 Br and#21 Br and#42
16 23

18 314

14 1996- 01-01

22 11 25 19 21 10 12

16

11 | RAN 0. 0000001000

13 express accounts

3 BUI LDI NG 1995-03-21

1 80

2 11 STEEL EURCPE

5 EUROPE 1997-01-01

8 ARGENTI NA AMERI CA MEDI UM PLATED

NI CKEL

20 | avender 1994-01-01 ARGENTI NA

12 FOB SHI P 1996-01-01

17 Br and#14 SM JAR

10 1994- 05-01

9 i ndi an

stream6:830044119

10 1993- 03-01

3 HOUSEHOLD 1995- 03- 07

15 1994-01-01

13 speci al deposits

6 1993-01-01 0. 08 25

8 CHI NA ASIA MEDI UM ANODI ZED BRASS

9 ghost

7 SAUDI ARABI A CHI NA

4 1994- 02- 01

11 UNI TED KI NGDOM 0. 0000001000

22 25 27 12 24 28 17

26

18 312

12 MAI L REG AIR 1996- 01- 01

1 88

5 M DDLE EAST 1993-01-01

16 Br and#21 STANDARD BURNI SHED 33
17 15 28 2 49 22

2 49 BRASS AMERI CA

14 1996-01-01

19 Br and#15 Br and#54 Br and#31

10 18 30

20 slate 1997-01-01 MOROCCO

17 Br and#11 SM CAN

21 UNI TED STATES

stream7:830044120

18 313

8 | RAN M DDLE EAST SMALL POLI SHED BRASS

20 drab 1996- 01-01 ETH OPI A

21 MOZANMBI QUE

2 37 NI CKEL EUROCPE

4 1996- 09- 01

22 12 17 31 21 10 25

22

17 Br and#13 LG CASE

1 96

11 | RAQ 0. 0000001000

9 drab

19 Br and#22 Br and#42 Br and#31
19 26

3 AUTOMOBI LE 1995- 03- 24

13 speci al deposits

5 AFRI CA 1993-01-01
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10
16
28

14
15
12

JAPAN | RAN

1993-12-01

Brand#51 MEDI UM PLATED 6
10 7 13 16 41
1993-01-01 0. 06 24
1997-01-01

1997-01-01

TRUCK REG AIR 1997-01-01

15
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Appendix E. Implementation-Specific
Layer/Driver Code

ntest

dbisglc -c "DSN=t pch" -q
| oad_lineitemout &

| oad_lineitemsqgl >

| oadl pi d=$!

sl eep 2200

dbisglc -c "DSN=t pch" -q | oad_region.sq
dbisglc -c "DSN=t pch" -q | oad_nation.sq
dbisglc -c "DSN=t pch" -q | oad_custoner. sq
dbisglc -c "DSN=tpch" -q | oad_part.sq

dbi sglc -c "DSN=t pch" -qg | oad_supplier.sqg
dbi sglc -c "DSN=t pch" -qg | oad_partsupp. sqg
dbisglc -c "DSN=tpch" -q | oad_orders. sq

| oadopi d=$!

wai t $l oadopi d

wait $l oadl pi d

end_| oad. out

echo " '

seed="date ' +%d%IAVE " ;

echo $seed;

./ gen_streans. ksh $seed 1000

dbisglc -c "DSN=t pch" -q dbtabl es-syb.sqgl >
r dbt abl est . out

dbi sglc -c "DSN=t pch" -qg
dew catl_start. out

dbi sglc -c "DSN=t pch" -qg
dew _cat2_start. out

dbi sglc -c "DSN=t pch" -qg
dew cat 3_start. out
dbisglc -c "DSN=t pch" -q
check_options_start. out

dew cat1.sqgl >
dew cat 2. sgl >
dew cat 3. sqgl >

check_options.sql >

touch /export/home/ sybase/run/scripts/rfl.lock
touch /export/home/ sybase/run/scripts/rf2.1ock
dbisglc -c "DSN=t pch" -q update_power.sql >
updat e_power . out &

rfspid=$

while [ -f /export/hone/sybase/run/scripts/rfl.
do

sl eep 10

done

dbisglc -c "DSN=t pch" -q streanD.sql > streanD
rm-f /export/hone/sybase/run/scripts/rf2.1ock
wait $rfspid

dbi sglc -c "DSN=t pch" -qg streaml.sgl > streamnl.
dbisglc -c "DSN=t pch" -q streanR.sql > streanf.
dbisglc -c "DSN=t pch" -q streanB.sql > streanB.
dbisglc -c "DSN=tpch" -q streamd.sql > streand.
dbisglc -c "DSN=t pch" -q streanb.sql > streanb.
dbi sglc -c "DSN=t pch" -qg streanb.sgl > streanb
dbisglc -c "DSN=tpch" -q streanv.sql > streanv.
dbisqglc -c "DSN=t pch" -q update_throughput?7.sq
updat e_t hr oughput . out &

wai t

nmv streanD. out nils00q. out

nmv updat e_power. out mlsOOrf. out

nmv streantl. out nilsOlq. out

mv streanR. out nils02q. out

mv streanB. out mls03q. out

mv streamd. out nilsO04q. out
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| ock ]

out

out
out
out
out
out
out
out

>

Ro o Ro Ro Ro Ro Ro

st reanb. out mls05q. out
st reanb. out mls06q. out
streanv. out mls07q. out

333

mv updat e_t hr oughput . out nils01rf. out

touch /export/hone/ sybase/run/scripts/rfl.lock
touch /export/hone/sybase/run/scripts/rf2.1ock

dbisglc -c "DSN=t pch" -q update_power.sqgl >
updat e_power. out &

rfspi d=$
while [ -f /export/hone/sybase/run/scripts/rfl.lock ]
do

sl eep 10

done

dbisglc -c "DSN=t pch" -q streanD.sql > streanD. out
rm-f /export/hone/sybase/run/scripts/rf2.1ock
wait $rfspid

dbisglc -c "DSN=tpch" -q streanl.sql > streaml.out &
dbisglc -c "DSN=tpch" -q streanR.sql > strean?.out &
dbisglc -c "DSN=t pch" -q streanB.sqgl > streanB.out &
dbisglc -c "DSN=tpch" -q streamd.sql > streamd.out &
dbisglc -c "DSN=tpch" -q streanb.sql > streanb.out &
dbisglc -c "DSN=tpch" -q streanb.sql > streanb.out &
dbisglc -c "DSN=tpch" -q strean?.sql > streanv.out &
dbi sgl ¢ -c "DSN=t pch" -q update_throughput 20. sql >
updat e_t hr oughput . out
wai t

dbisglc -q -c "DSN=t pch"
r dbt abl est _end. out
dbisglc -q -c "DSN=t pch"
dew _cat 1_end. out

dbisglc -q -c "DSN=t pch"
dew _cat 2_end. out

dbisglc -q -c "DSN=t pch"
dew_cat 3_end. out

dbisglc -gq -c "DSN=t pch"
check_options_end. out

-q dbtabl es-syb. sql >
-q dew_ catl.sql >
-q dew_cat2.sql >
-q dew_cat3.sql >

check_options.sql >

st reanD. out nR2s00q. out
updat e_power . out nR2s00rf. out
streaml. out n2s01q. out
strean®. out nR2s02q. out
st reanB. out nm2s03q. out
st reamd. out nR2s04q. out
st reanb. out nR2s05q. out
streanb. out n2s06q. out
streanv. out nR2s07q. out

333333333

mv updat e_t hr oughput . out n2s01rf. out

exit

tpch_wait.sql

if exists (select 1
from SYS. SYSPROCEDURE
where proc_nane = 'tpch_wait') then
DROP procedure tpch_wait;
end if

-- Script to put a dealy between TPCH updat es

-- Normally we just want to sleep a bit to spread

updat es out
-- through the entire throughput test.
run out of

Sorneti nes we
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-- space; if so, just wait sone nore...

create procedure tpch_wait()
begi n

decl are | ocal tenporary table t_iqg_spaceused(

mai nKB unsi gned bi gi nt,
mai nKBUsed unsi gned bi gl nt,
t enpKB unsi gned biglnt,
t empKBUsed unsi gned bi gl nt,

in SYSTEM on conmit preserve rows;

decl are maintotal unsigned bigint;
decl are mai nused unsi gned bi gint;
decl are tenptotal unsigned bigint;
decl are tenpused unsi gned bigint;
decl are mai nfree unsi gned bigint;
decl are conmmand var char (255);

sel ect 'xp_cndshell ''sleep 120''' into conmand;

wai t | oop:

LooP
truncate table t_ig_spaceused;
execute inmmedi ate

‘iqutilities main into t_ig_spaceused

command statistics 30000 ;

sel ect mai nKB,
mai nKBUsed,
t enpKB,
t enpKBUsed
into mai ntotal, mminused, tenptotal,
t enpused
fromt_iqg_spaceused;
message ' TPCH main total: ',muintotal,’
used : ', nai nused,
message ' TPCH tenp total: ',tenptotal,’
used : ', tenpused;

set mai nfree = nmint ot al - mai nused,;
nmessage ' TPCH main free : ', mainfree;

if ( mainfree > 12400000 )
then | eave waitl oop;
end if;

sel ect 'xp_cndshell ''sleep 300'""'

conmand;
execute i medi ate command;

END LOOP wai t| oop;
drop table t_iq_spaceused;
commit;

end

1
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Appendix F. Misc database scripts

The dbtabl es-syb.sqgl script was run to validate the
correctness of the database after the database | oad.
Three other scripts were used to extract basic

i nformati on about tables and i ndexes fromthe database
dew cat1.sql, dew cat?2.sqgl, dew cat3.sql.

Auditor Scripts

dbtables-syb.sql

-~ FILENAME
.- DBTABLES. SQL

-~ DESCRI PTI ON

.- CHECK ROW COUNT AND ROW STRUCTURE/ CONTENT FOR
EACH TABLE

-- IN THE TPG-H DATABASE.

-~ GET TI MESTAMP
SELECT ' START TIME, CONVERT(CHAR(30), GETDATE(),
120) ;

go

.- TABLE: LI NEI TEM
SELECT COUNT(*) FROM LI NEI TEM
go
SELECT * FROM LI NEI TEM
WHERE L_ORDERKEY | N
("4, 26598,
600000)
AND L_LI NENUVBER = 1
ORDER BY L_ORDERKEY;
go

-- TABLE: ORDERS

-~ GET TI MESTAMP
SELECT ' TIME, CONVERT(CHAR(30), GETDATE(), 120);

148577, 387431, 56704, 517442,

go
SELECT COUNT(*) FROM ORDERS;

go

SELECT * FROM ORDERS

WHERE O ORDERKEY IN ( 7, 44065, 287590, 411111,
483876, 599942 )

ORDER BY O ORDERKEY;

go

-- TABLE: PART

-~ GET TI MESTAMP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);

go
SELECT COUNT(*) FROM PART;

go
SELECT * FROM PART
WHERE P_PARTKEY I N (1, 984, 8743, 9028, 13876, 17899, 20000)
CRDER BY P_PARTKEY;
go

-- TABLE: PARTSUPP

-~ GET TI MESTAMP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);

go

SELECT COUNT(*) FROM PARTSUPP;
go

SELECT* FROM PARTSUPP
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WHERE PS_PARTKEY = 3398
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY = 3398);
go
SELECT* FROM PARTSUPP
WHERE PS_PARTKEY =15873
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY = 15873);
go
SELECT* FROM PARTSUPP
WHERE PS_PARTKEY = 11394
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
FROM PARTSUPP WHERE PS_PARTKEY = 11394);
go
SELECT* FROM PARTSUPP
WHERE PS_PARTKEY = 6743
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
FROM PARTSUPP WHERE PS PARTKEY = 6743);
(o]
SELECT* FROM PARTSUPP
WHERE PS_PARTKEY = 19763
AND PS_SUPPKEY = (SELECT M N(PS_SUPPKEY)
PARTSUPP WHERE PS_PARTKEY =19763);
go

-- TABLE: SUPPLI ER

-- GET TI MESTAMP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);

FROM

go
SELECT COUNT(*) FROM SUPPLI ER;

go

SELECT * FROM SUPPLI ER

WHERE S _SUPPKEY | N (83, 265, 492, 784, 901, 1000)
ORDER BY S_SUPPKEY;

go

-- TABLE: CUSTOVER

-- GET TI MESTAMP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);

go
SELECT COUNT(*) FROM CUSTOMER,

go

SELECT * FROM CUSTOVER

WHERE C _CUSTKEY | N (832, 2653, 4924, 7845, 92016, 108070)
ORDER BY C_CUSTKEY;

go

-- TABLE: NATION & REG ON

-- GET TI MESTAMP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);

go

SELECT * FROM REG ON,

go

SELECT COUNT(*) FROM NATI ON;

go

SELECT * FROM NATI ON

WHERE N_NATI ONKEY IN (3,10, 14, 20)
ORDER BY N_NATI ONKEY;

go

-- CHECK KEY VALUES
-- CET Tl MESTAWP
SELECT ' TIME', CONVERT(CHAR(30), GETDATE(), 120);
go
if exists (select name from sysobjects where
name="M NVAX' )
drop tabl e M NVAX
go
CREATE TABLE M NMVAX
( TNAVE CHAR(15),
KEYM N | NTECER,
KEYMAX | NTECER) ;

go
I NSERT | NTO M NMAX
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SELECT ' LI NEI TEM ORD , M N( L_ORDERKEY) , MAX( L_ORDERKEY)
FROM LI NEI TEM

go

I'NSERT | NTO M NVAX

SELECT

LI NEI TEM_NBR , M N(L_LI NENUVBER) , MAX( L_LI NENUVBER)
FROM LI NEI TEM

go

I'NSERT | NTO M NMVAX

SELECT ' ORDERS' , M N( O_CRDERKEY) , MAX( O_ORDERKEY)
FROM ORDERS;

go
I'NSERT | NTO M NMVAX

SELECT ' CUSTOMER , M N( C_CUSTKEY) , MAX( C_CUSTKEY)
FROM CUSTOMVER

go

I'NSERT | NTO M NVAX

SELECT ' PART', M N( P_PARTKEY) , MAX( P_PARTKEY)
FROM PART;

go

I'NSERT | NTO M NMVAX

SELECT ' SUPPLI ER , M N( S_SUPPKEY) , MAX( S_SUPPKEY)
FROM SUPPLI ER;

go
I NSERT | NTO M NVAX

SELECT ' PARTSUPP_PART' , M N( PS_PARTKEY) , MAX( PS_PARTKEY)

FROM PARTSUPP;

go
I NSERT | NTO M NVAX

SELECT ' PARTSUPP_SUPP' , M N( PS_SUPPKEY) , MAX( PS_SUPPKEY)

FROM PARTSUPP;

go

I'NSERT | NTO M NMVAX

SELECT ' NATI ON', M N( N_NATI ONKEY) , MAX( N_NATI ONKEY)
FROM NATI ON;

go

I'NSERT | NTO M NMAX

SELECT ' REG ON' , M N( R_REG ONKEY) , MAX( R_REG ONKEY)
FROM REG ON;

go
SELECT * FROM M NVAX;
go
if exists (select nane from sysobjects where
name=" M NVAX' )
drop tabl e M NVAX

go
SELECT ' END TI ME', CONVERT( CHAR(30), CETDATE(), 120);
go

dew_cat3.sql

i ndex_nane, T.tabl e_nane
col um_nane

SYS. SYSTABLE T,

SYS. SYSCOLUWN C,

SYS. SYSI NDEX |,

SYS. SYSUSERPERVS UP,

SYS. SYSFI LE F,

SYS. SYSI XCaL I C

where T.table_id =
and C. table_id
and T.file_id = F.file_id
and |.table_id
AND | .index_id
AND | C. col um_
and T.creator

C.colum_id
UP. user _i d;

dew_catl.sql

SELECT st.tabl e_nane,
st.tabl e_type,
Su. user _nane,
st.server_type
from SYS. SYSTABLE st, SYS. SYSUSERPERMS su
where creator = user_id
order by 4,1,3;

dew_cat2.sql

sel ect T.table_nanme ,
T.tabl e_type ,
C. col utm_nane ,
C.colum_id
From SYS. SYSTABLE T,
SYS. SYSCOLUWN C,
SYS. SYSDOVAI N D,
SYS. SYSUSERPERMVS SU
where T.creator = SU. user_id
and T.table_id = C.table_id
and C.domain_id = D. donmain_id
order by 1,2;
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Appendix G. Pricing information

Price quotes from Sybase Inc and Innovative Systems Design are included below.



Company Sun Microsystems
Contact Richard Gostanian
Phone 781-442-3063
Fax
Address 1 Network Drive, Burlington MA 01803

Quotation for Software and Support

SYBASESales Rep: Hollie Nash

Phone: 972-687-6412
Fax: 972-687-6409

CBSS#
Catalogue Product License | Machine P/S List Price | Quantity | Discount Extended Extended
Number Description Type Per Unit Price Support Fees
3 YEARS
1 12841|Sybase 1Q Single App Svr, per cpu core CP Sun P 2,595 4 10,380.00
3 98480|3 yr support Single App Svr, per cpu core 1,557 4 6,228.00
4 Discount 0
5 10% if license + support > 50000
6 5% if license + support > 25000
7 0 otherwise
8
9
10
11
12
Quote Date: 5/25/07
Valid thru: Total

Payment terms : Net 30 Days

5400 LBJ Freeway, Suite 1500, Dallas, TX 75240

Licence + 3 year support




V N
%

innovativ

< >

To: Sun Microsystems

— Date:
SYETEME DESIGHN IssuedBy:
204 Fernwood Avenue, Edison, NJ 08837 Phone #:
Phone: (732)417-1162 Fax: (732) 225-8351 .
Email:
www.innovativ.com Project

Thank vou for vour inquirv. We are pleased to quote as follow

Please fax all purchase orders to:

10/11/07

Dan Pearson

Page 1 of 2

QUOTE at042214

Please reference this quote # on your purchase ord

(800) 352-8064

dpearson@innovativ.com

(732) 225-8351

Master ID Salesperson Customer ID Pavment Terms Purchase Order
39089 Miscellaneous Ph: () - SUN MICRO 01 NET 45
Line | Item / Description Qty List Price | Discount| Unit Price Ext. Price
1 A76-PPZ2-16G-GMH 1 $23,995.00 10.00% $21,595.50 $21,595.50
SUN FIRE X4500 X64 SERVER: 2X AMD OPTERON MODEL DUAL-CORE 290 (2.8GHZ/1MB) PROCESSOR,
16GB PC3200 DDR1/400 (8 X 2GB) MEMORY, 48 SATA 3.5" 250GB 7200RPM HDD; 12TB, 2X PSU, SERVICE
PROCESSOR, 4X 10/100/1000 ETHERNET PORTS, 4X USB 2.0 PORTS,
2 | xs0a 7] I I R .
Power Cord Sun Fire 3800-4810 server, Sun Fire V490 server, Sun Fire V890 server, Direct to wall, N. American,
RoHS-6
3 | wep-A7636 $723600 | $7,236.00 |  $7,236.00 |
Sun Fire X4500 server upgrade to 3 years of Gold support.
Please Note: Quote expires 30 days from date of Quote. This quote is provided subject to the attached ISD Terms and Conditions. Some
conditions or additions may be necessary before this quote is final, which may include but is not limited to Insurance, Frieght, and applicable Sales
Systems will not be integrated unless requested and quoted.
Returns must be in original unopened packaging and factory seals must be intact. All returns must be made within 15 days and have an RMA# -_—
assigned by Innovativ. The RMA number must be clearly marked on the shipping label ONLY. Writing on boxes will invalidate the return. No Total M

discontinued. npromotional. spbecial order. remanufactured or speciallv confiaured/intearated nroducts mav be returned to Innovativ Svstems

The information contained in this quote is proprietary and is provided for the use of the intended recipiant and may not be disclosed to any other parties without the express written consent of Innovativ Systems Design, In

(excluding tax and Freight)




“Agreement” means the terms and conditions set fourth herein and any Software License set
forth in Section 9 of this Order in which case the software license terms contained in or with
the Software will control.

“ISD” means ISD incorporated, the Seller and/or Licensor.

“Customer” means the Purchaser and/or Licensee designated on the reverse side of this
Order.

“Order” means the transaction noted on the reverse side of this Sales Order and these terms
and conditions of Agreement.

“System” means the hardware and software items listed on the reverse side of this Order.

“Licensed Software” means all application and/or operating system software appearing on
the reverse side of this Order (except as otherwise noted thereon or on the ISD Sales Order
Acknowledgement) including the media upon which it is stored, related materials,
instructional material, updates and pertinent information furnished to Customer by ISD
pursuant to a valid software license created by this or any other agreement.

“Use” means copying any portion of the Licensed Software from storage units or media into
the System for processing, or use in the course of the Customer’s internal operations.

2. ORDERS This Order shall not become binding upon ISD until Customer receives a ISD
Order Acknowledgement. Notwithstanding the Customer’s receipt of a ISD Order
Acknowledgement or anything to the contrary contained in any Customer correspondence or
Customer purchase order, all changes or additions to the terms of the initial or any
subsequent Order must be accepted in writing by an authorized representative of ISD at its
home office. Any such acceptance may be rescinded in the event ISD receives an
unsatisfactory credit report within 30 days of said acceptance. Shipping dates are
approximate and deliveries are subject to delays. ISD shall not be liable for any loss, damage
or delays due to transportation, fire, strike, civil or military authority, insurrection or any
other causes beyond its control.

3. PRICES All prices and license fees quoted on the reverse side of this Order shall be
F.O.B. ISD or its supplier’s US plant and shall not include taxes, transportation, insurance in
transit, export fees, or other custom duties. Customer shall either pay for such items directly
or promptly reimburse ISD for any payments made on Customer’s behalf. Customers
wishing to claim tax exemption shall submit proper exemption forms prior to delivery.

4. PAYMENT Invoices under this Agreement shall be paid net within thirty (30) days after
date of invoice. A late charge will be assessed against and paid by Customer on invoice(s)
balance(s) thirty (30) days or more overdue at the rate of one and one -half percent (11/2 %)
per month or part hereof (or the maximum legal rate allowed, whichever is less).

5. TAXES Customer shall pay all federal, state and local sales, use property, excise, or
other taxes imposed on or with respect to the purchase price of the hardware or license of
software under this Agreement, except taxes levied on ISD net income.

6. FREIGHT AND INSTALLATION CHARGES Customer shall pay all freight and
installation charges.

7. DELIVERY Delivery shall be F.O.B. ISD’s plant; Title to hardware and risk of loss and
damage shall pass to Customer upon delivery of the hardware to a common carrier at ISD’s
plant. In the absence of Customer’s prior written instruction to the contrary, ISD shall select
the common carrier for shipment; although the common carrier shall not be considered ISD’s
agent.

ISD reserves a security interest in the Designated Hardware and in any proceeds thereof to
secure Customer’s obligations to ISD. Customer shall promptly execute any documents
requested by ISD to perfect such security interest. In the event of no n-payment when due,
ISD may upon written notice, repossess the Designated Hardware without prejudice to any
other legal remedy available for said non-payment.

8. ACCEPTANCE

A. HARDWARE ACCEPTANCE Hardware acceptance shall take place upon the
carlier of two occurrences: (i) delivery of the designated Hardware to the Customer; or (ii)
where the Customer has previously contracted to have ISD perform the installation, a ISD
representative will promptly notify Customer upon completion of the installation.

B. SOFTWARE ACCEPTANCE Software Acceptance shall take place upon the
earlier of two occurrences: (i) delivery of Licensed Software to the Customer in an
appropriate medium for loading onto the Designated Hardware; or (ii) where ISD Software
policies dictate, installation of certain of the Licensed Software by a ISD representative at or
around the time of the Designated Hardware installation referred to in the above.

Innovativ Systems Design, Inc. Terms & Conditions

9. SOFTWARE LICENSE ISD hereby grants Customer a non-exclusive non-assignable,
non-transferable personal license of the Licensed Software for the Customer’s internal
perpetual Use on the Designated Hardware Customer agrees not to, without ISD’s prior
written consent, a) rent, lease, lend, sublicense, or otherwise transfer their Licensed Software
or associated documentation hereunder b) remove or obscure the proprietary legend,
copyright notice or any similar proprietary notice of ISD and/or its suppliers c) alter, de -
compile or disassemble any of the programs which comprise the Licensed Software

d) utilize the Licensed Software on any service bureau, time-sharing or interactive cable
system not otherwise included in the Designated Hardware.

10. COPIES Customer may make up to five (5) copies, in whole or in part; of the Licensed
Software and/or associated documentation as may be reasonably necessary for the in-house
backup or archive purposes; additionally the Licensed Software may be temporarily
transferred for a reasonable period of time, not to exceed fifteen days (15), for Use on
Customer’s back-up hardware if the Designated Hardware is inoperable.

11. PROPRIETARY DATA The Licensed Software is a proprietary product of ISD and/or
its suppliers (for certain designated Licensed Software Customer shall execute a Sublicense
Agreement, Exhibit A). The Customer, by accepting this license, receives a lease to Use the
Licensed Software and associated documentation as specified herein but gains no other right,
title or interest therein. Customer recognizes the Licensed Software and associated
documentation may be copyrighted, although the act of copyrighting should not be construed
as causing the Licensed Software to be in the public domain. Customer agrees to
immediately notify ISD of circumstances surrounding and unautho rized knowledge,
possession or use of the Licensed Software or any such materials by any person or entity.

12. PROTECTION OF LICENSED SOFTWARE Customers agrees not to provide or
otherwise make available any Licensed Software, in any form, to any other person. Customer
agrees that it will take appropriate action with its employees or other persons permitted
access to Licensed Software to satisfy its obligations under the Agreement with respect to
Use, copying, modification and security of the Licensed S oftware.

13. ISD LIMITED WARRANTY

A. LIMITED HARDWARE AND SOFTWARE WARRANTY - ISD is a value add
reseller of Hardware manufactured and Software published by a third party. ISD provides all
Hardware and Software in new condition and subject to the respective manufactures or
publisher’s new warranty. These warranties are offered in licu of all other warranties express
or implied at law.

B. SERVICES - Services are provided in a good and workmanlike manner. In the event
any Service fails to comply with this warranty and Customer notifies ISD in writing within
90 days from the date of Service delivery, then ISD’s exclusive liability and Customer’s
exclusive remedy is ISD providing a like number of hours of good and workmanlike
Services.

C. RESIDUAL WARRANTY DISCLAIMER - ISD MAKES NO OTHER
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WITHOUT LIMITATION,
ANY WARRANTY OF MERCHANTABILITY AND/OR FITNESS FOR A PARTICULAR
PURPOSE: EXCEPT AS STATE ABOVE, ISD SHALL HAVE NO OBLIGATION OR
LIABILITIES TO CUSTOMER OR ANY OTHER PERSON FOR ANY SPECIAL,
INDIRECT, CONSEQUENTIAL OR INCIDENTIAL DAMAGES, ARISING OUT OF OR
RELATED TO THIS AGREEMENT, THE USE OR PERFORMANCE OF THE SYSTEM,
OR ANY OTHER MANNER.

14. INDEMNIFICATION ISD will hold Customer harmless from, and at its own expense,
will defend any action brought against Customer based on any System component supplied
under this Agreement infringe a United States Patent, Trademark or Copyright when used
within the scope of this Agreement, provided the Customer notifies ISD promptly in writing
of such claim, ISD has sole control of the defense of the action and all negotiations for its
settlement or compromise, and Customer cooperates with ISD in the defense of the action
and all negotiations for its settlement or compromise, and Customer cooperates with ISD in
the defense of the action. In the event that any component of the above referenced System
becomes, of in ISD’s opinion is likely to become, the subject of a claim of infringement of a
United States Patent, Trademark, or Copyright, ISD, at its option may: (i) secure for
Customer the right to continue using the affected System (ii) modify or replace the System
so that it becomes non-infringing, provided that the performance is not materially adversely
affected or (ii), if (i) and (ii) are not reasonably practicable, accept return of the System and,
refund to Customer the depreciated value of the System based upon a five year straight -line
depreciation schedule.

ISD shall not have any liability under this Agreement if the infringement or claim is based
upon: (i) interconnection and/or use of the System with equipment not supplied by ISD (ii)
use

of the System in a manner for which the System was not designed (iii) modification of the
System by a party other than ISD or (iv) modification by ISD in compliance with any
designs, specifications or instructions furnished to ISD by Customer.

THE FOREGOING STATES CUSTOMER’S EXCLUSIVE RIGHTS AND
REMEDIES WITH RESPECT TO AN INFRINGEMENT OF ANY UNITED STATES
PATENT TRADEMARK OR COPYRIGHT BY ANY SYSTEM, IN PART OR IN
WHOLE, SUPPLIED TO CUSTOMER UNDER THIS AGREEMENT.

15. LIMITATION OF REMEDIES ISD liability under this Agreement from any and all
causes, including negligence but exclusive of claims for damages arising from bodily injury
or loss of tangible property shall be limited to general money damages in an amount not to
exceed the total amount of payment due under its Agreement. Such amount shall be the
extent of ISD’s liability regardless of the form in which any legal or equitable action may be
brought and the foregoing shall constitute damaged party’s sole remedy. In no event will
ISD’s be responsible for special, indirect, incidental or consequential damages including but
not limited to, loss of data or damage to business reputation, even if previously advised of the
possibility of such damages. No legal action regardless of the form, relating in any manner to
this Agreement may be brought by either party more than one year after recogniti on of the
event giving rise to the cause of action with the exception of non-payment hereunder, or
actions for breach of ISD’s intellectual property rights.

16. ENVIRONMENTAL CONSTRAINTS Customer acknowledges that ISD has advised
Customer of the environmental conditions required to be maintained for the System to assure
proper operation and functioning of the System. Compliance with said environmental
conditions is a prerequisite for any Warranty eligibility under this Agreement and/or coverage
under the ISD Maintenance Agreement.

17. ASSIGNMENT This Agreement is non-transferable and un-assignable by Customer
without the prior written consent of ISD, said consent shall not be unreasonably withheld.

18. TERMINATION

A. EVENTS CONSTITUTING TERMINATION: The License granted herein shall
terminate at such time as: (i) Customer discontinues use of the Licensed Software, or upon
sale, lease or transfer of the System, with the exception of an assignment in accordance with
Article 17 of this Agreement; (ii) if Customer becomes insolvent, ceases doing business,
files a petition in Bankruptcy; or (iii) if the Customer fails to cure any breach of this
Agreement within (30) days of written notice from ISD specifying such breach.

B. OBLIGATIONS UPON TERMINATION. Upon termination of this Agreement or
the License granted herein. Customer shall discontinue use of the Licensed Software within
(10) ten days and certify in writing to ISD that all copies of the Licensed Software, in whole
or in part, in any form, have been destroyed or returned to ISD.

C. SURVIVAL UPON TERMINATION. The other rights and obligations of the
parties pursuant to Articles 9, 10, 11, 12, 14, 15, 18, and 19 of this Agreement shall survive
and continue after any termination of this License.

19. THIRD PARTY RIGHTS Where ISD’s rights to any of the products or services
licensed or sold hereunder arise under an agreement with a third party supplier such supplier
shall have the benefit of ISD’s rights, as set forth in this Agreement, and may enforce such
rights directly.

20. WAIVER Failure on the part of either party to give notice of default, or delay in
exercising any right or remedy hereunder, shall not operate as a waiver of any such right or
remedy except as otherwise stated in Paragraph number 15 of this Agreement.

21. SEVERABILITY In the event that any provision of this Agreement is held invalid,
illegal or unenforceable, the remaining provisions shall be enforced to the maximum extent
permitted by applicable law.

22. APPLICABLE LAW This contract is governed by the laws of the State of New
Jersey, excluding choice of Law rules.

23. ENTIRE AGREEMENT This Agreement sets forth the entire understanding of the
parties with respect to the subject matter hereof and is binding upon both parties in
accordance with its terms. There are no understandings, representations, agreements with
respect to this matter, and this Agreement may only be amended by mutual written consent of
the parties.





