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Abstract

IBM Corporation conducted the TPC Benchmark™ C on the IBM® @server® xSeries ® 366 configured as a
client/server system. This report documents the full disclosure information required by the TPC Benchmark C
Standard Specification, Revision 5.5, including the methodology used to achieve the reported results. All testing
fully complied with this revision level.

The software used on the xSeries 366 system includes Microsoft® Windows® Server 2003 Enterprise x64 Edition

operating system and IBM DB2 Universal Database V8.2 Enterprise Edition database.

Two standard metrics, transactions per minute-C (tpmC) and price per tpmC ($/tpmC), are reported as required by

the TPC Benchmark C Standard Specification.

The benchmark results are summarized in the following table.

Total System

Total Solution

Server 2003
Enterprise x64 Edition

Hardware Software Cost tpmC $/tpmC | Availability Date
DB2 UDB 8.2
IBM @server
xSeries 366 Microsoft Windows $1,827,784 221,017 $827 March 31, 2006
usD usb

The results of the benchmark and test methodology used were audited by Francois Raab of InfoSizing, Inc. The
auditor’s attestation letter is contained in Section 9 of this report.




—— IBM®@server® xSeries® 366 ¢/s| TPC-CRev. 5.5
: =55 and
o e - DB2® UDB 8.2 Report Date: Oct. 31, 2005
Total System Cost TPC-C Throughput Price/Performance Availability Date
$1.,827,784 USD 221,017 tpmC $8.27 USD / tpmC | Mar. 31, 2006
Database Server Number of
Processors/Cores/ | Database Manager | Operating System Other Software Users
Threads
Microsoft
Int Tg/;: ® Windows® Server| Microsoft Visual
nte eon DB2 UDB 8.2 2003 C++ Standard 176,000
Processor 7040 . o
3.00GH Enterprise x64 Edition
: z Edition Microsoft COM+

8 RTEs emulating 176,000 Users

1 x IBM eServer xSeries 366
4 x Intel Xeon Processor 7040 3.00GHz
1Gb/s Ethernet 64GB Memory

Switch 1 x ServeRAID-6M Adapter
8 x IBM eServer xSeries 226 1 x TotalStorage DS4000 HBA

16 x Intel Xeon DP at 3.4GHz 3 x QLogic 2342 2Gb Dual-Port HBA

56 x EXP710 Storage

784 x 36.4GB FC 15K Drive
2 x EXP400 Storage

18 x 36.4GB 15K Drive

System Component Qty | Server:

Processors/Cores/Threads | 4/8/16| Intel Xeon Processor 7040
3.00GHz

Cache 2x2MB L2 Cache

Memory 16 |4GB ECC RDIMM

Disk Controllers 1 ServeRAID-6M Adapter

1 TotalStorage DS4000

HBA

3 Qlogic 2342 2Gb
Dual-Port HBA

Disk Drives 784 |36.4GB 2Gbps FC (15K)
18 |36.4GB Ultra320 (15K)
Total Storage 28865GB

Qty
2/2/4

[\

Each of Eight Clients:
Intel Xeon Processor at
3.4GHz

2MB L2 Cache

512MB

256MB

Ultra320 SCSI Interface

36.4GB (15000 rpm)




IBM (@server xSeries 366 c/s

TPC-C Revision 5.5

IBM Corporation
with DB2 UDB 8.2 Report Date: Oct. 31, 2005
Description Part Number Third Party Unit Price Quantity Extended 3-Yr. Maint.
Brand Pricing Price Price

Server Hardware

xSeries 366 with 1 x Intel Xeon Processor 7040 3.00GHz/2x2MB L2 8863-4RU IBM 1 11,999 1 11,999

Intel Xeon Processor 7040 3.00GHz/2x2MB L2 25R9842 IBM 1 5,999 3 17,997

8GB (2x4GB) PC2-3200 CL3 2RX4 ECC DDR2 SDRAM RDIMM 30R5145 IBM 1 15,499 8 123,992

Active Memory™ 4-Slot Memory Expansion Card 13M7409 IBM 1 499 3 1,497

ServeRAID-6M Ultra320 SCSI Adapter 32P0033 IBM 1 879 1 879

E54 15" (13.8" Viewable) Color Monitor 633147N IBM 1 139 1 139

IBM USB Keyboard Enhanced Performance Keyboard 73P2620 IBM 1 39 1 39

IBM Optical Wheel Mouse - USB 90P0743 IBM 1 15 1 15

ServicePac for 3-Year 24x7x4 Support (x366) 96P2253 IBM 1 900 1 900

ServicePac for 3-Year 24x7x4 Support (Monitor) 30L9183 IBM 1 90 1 90|
Subtotal 156,557 990

Server Storage

Qlogic 2342 2Gb Dual-Port Host Bus Adapter (2 spares) QLA2342 IBM 1 1,500 5 7,500

IBM TotalStorage DS4000 Host Bus Adapter 24P0960 IBM 1 1,485 1 1,485

IBM TotalStorage DS4500 Midrange Disk Subsystem 174290U IBM 1 49,900 7 349,300

IBM DS4000 Mini Hub 19K1269 IBM 1 899 14 12,586

IBM Short Wave SFP Module 19K1271 IBM 1 499 223 111,277

IBM 1m LC-LC Fibre Channel Cable 19K1247 IBM 1 79 91 7,189

IBM 5m LC-LC Fibre Channel Cable 19K1248 IBM 1 129 42 5,418

IBM 16-Port Fibre Channel Switch 2005H16 IBM 1 7,300 2 14,600

IBM TotalStorage DS4000 EXP710 Storage Exp. Unit 1740710 IBM 1 6,000 56 336,000

2Gbps FC 36.4GB 15K Hot-Swap HDD 06P5772 IBM 1 1,115 784 874,160

IBM EXP400 Rack Storage Exp. Enclosure 17331RU IBM 1 3,099 2 6,198

IBM 36.4GB 15K Ultra320 SCSI Drive 90P1380 IBM 1 299 18 5,382

2M SCSiI cable 03K9310 IBM 1 75 2 150

IBM UPS 750TLV 21301TX IBM 1 299 1 299

IBM 42U Standard Rack 93074SX IBM 1 1,489 7 10,423

ServicePac for 3-Year 24x7x4 Support (2005H16) 29R5130 IBM 1 2,460 2 4,920

ServicePac for 3-Year 24x7x4 Support (EXP710) 4112768 IBM 1 760 56 42,560

ServicePac for 3-Year 24x7x4 Support (EXP400) 4112768 IBM 1 760 2 1,520

ServicePac for 3-Year 24x7x4 Support (DS4500) 96P2062 IBM 1 1,087 7 7,609

ServicePac for 3-Year 24x7x4 Support (Rack) 41L2760 IBM 1 300 7 2,100
Subtotal 1,741,967 58,709

Server Software

DB2 UDB ESE 8.2 for Windows Operating Systems on 64-Bit IBM 2 22,608 4 90,432

Extended Systems - SW License and Maintenance 12 Months

SW Maintenance Renewal - 1 Year IBM 2 1,077 8 8,616

Microsoft Windows Server 2003 Enterprise x64 Edition* P72-00981 Microsoft 3 3,999 1 3,999

Microsoft Problem Resolution Services N/A Microsoft 3 245 1 245|
Subtotal 94,431 8,861

Client Hardware

x226 with 3.4GHz/2MB Xeon DP, 512MB (2x256MB) Memory 8648-6AU IBM 1 1,939 8 15,512

3.4GHz/2MB Xeon DP Processor Upgrade 13N0666 IBM 1 989 8 7,912

1GB (2x512MB) PC-3200 DDR2 ECC SDRAM RDIMM 73P3522 IBM 1 399 16 6,384

36.4GB 15K Ultra320 SCSI Drive 90P1380 IBM 1 299 8 2,392

NetXtreme 1000T Dual-Port Ethernet Adapter 73P4201 Intel 1 249 16 3,984

E54 15" (13.8" Viewable) Color Monitor 633147N IBM 1 139 8 1,112

ServicePac for 3-Year 24x7x4 Support (x226) 96P2250 IBM 1 586 8 4,688

ServicePac for 3-Year 24x7x4 Support (Monitor) 30L9183 IBM 1 90 8 720
Subtotal 37,296 5,408

Client Software

Microsoft Windows 2000 Server with COM+* C11-00821 Microsoft 3 738 8 5,904

Microsoft Visual C++ Standard Edition 254-00170 Microsoft 3 109 1 109
Subtotal 6,013

Network Components

DLink Gigabit Ethernet Switch (2 spares) DGS-1008TL 4 190 4 760

Ethernet Cable 14 Ft. (2 spares) CC5E-B14B 4 4 11 44
Subtotal 804

Compsat Technology Discounts (See Quote to View Line ltems) 275,439 7,813
Total 2,037,068 73,968

Three-Year Cost of Ownership USD: $1,827,784
Pricing: 1- Compsat Technology; 2 - IBM: 3 - Microsoft (*See Quote for Discounts); tpmC: 221,017
4 - newegg.com $ USD/tpmC: $8.27

Audited by Francois Raab, InfoSizing, Inc.

Prices used in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the stated components. Individually negotiated discounts are not permitted.
Special prices based on assumptions about past or future purchases are not permitted. All discounts reflect standard pricing policies for the listed components. For complete details, see
the pricing sections of the TPC benchmark specifications. If you find that stated prices are not available according to these terms, please inform the TPC at pricing @ tpc.org.




Numerical Quantities Summary

MQTh, Computed Maximum Qualified Throughput: 221,017 tpmC

Response Times

(in seconds) 90th Percentile Average Maximum
New-Order 0.32 0.20 1.44
Payment 0.40 0.29 3.24
Delivery 0.30 0.30 0.84
Stock Level 0.86 0.60 2.05
Order Status 0.30 0.23 1.72
Delivery (Deferred) 0.30 0.19 0.89
Menu 0.29 0.20 0.91
Response Time Delay Added for Emulated Components: 0.1 Seconds

Transaction Mix (in percent of total transactions) Percent
New-Order 44.95
Payment 43.01
Delivery 4.01
Stock-Level 4.02
Order Status 4.01
gﬁfzggzi:)k UITES Minimum Average Maximum
New Order 18.00/0.00 18.00/12.04 18.02/120.31
Payment 3.00/0.00 3.00/12.04 3.02/120.31
Delivery 2.00/0.00 2.00/5.04 2.02/50.31
Stock Level 2.00/0.00 2.00/5.04 2.02/50.31
Order Status 2.00/0.00 2.00/10.04 2.02/100.31

Test Duration

Ramp-up time

19 minutes 27 seconds

Measurement interval 120 minutes
Number of checkpoints NA
Checkpoint interval NA
Number of transactions (all types) completed in measurement interval 58,998,863
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Preface

The TPC Benchmark™ C was developed by the Transaction Processing Performance Council (TPC). The TPC was
founded to define transaction processing benchmarks and to disseminate objective, verifiable performance data to
the industry. This full disclosure report is based on the TPC Benchmark C Standard Specification Version 5.5.

The TPC describes this benchmark in Clause 0.1 of the specification as follows:

TPC Benchmark C is an On Line Transaction Processing (OLTP) workload. It is a mixture of read-only and
update-intensive transactions that simulate the activities found in complex OLTP application environments. It does

so by exercising a breadth of system components associated with environments, which are characterized by:

« The simultaneous execution of multiple transaction types that span a breadth of complexity
+ On-line and deferred transaction execution modes

+ Multiple on-line terminal sessions

« Moderate system and application execution time

« Significant disk input/output

« Transaction integrity (ACID properties)

+ Non-uniform distribution of data access through primary and secondary keys

« Databases consisting of many tables with a wide variety of sizes, attributes and relationships
« Contention on data access and update

The performance metric reported by TPC-C is a “business throughput” measuring the number of orders processed
per minute. Multiple transactions are used to simulate the business activity of processing an order, and each
transaction is subject to a response time constraint. The performance metric for this benchmark is expressed in
transactions-per-minute-C (tpmC). To be compliant with the TPC-C standard, all references to tpmC results must
include the tpmC rate, the associated price-per-tpmC, and the availability date of the priced configuration.

Despite the fact that this benchmark offers a rich environment that emulates many OLTP applications, this
benchmark does not reflect the entire range of OLTP requirements. In addition, the extent to which a customer can
achieve the results reported by a vendor is highly dependent on how closely TPC-C approximates the customer
application. The relative performance of systems derived from this benchmark does not necessarily hold for other
workloads or environments. Extrapolations to any other environment are not recommended.

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

Benchmark Sponsor

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

This benchmark was sponsored by International Business Machines Corporation.

Application Code Disclosure and Definition Statements

The application program (as defined in Clause 2.1.7) must be disclosed. This includes, but is not limited to, the code
implementing the five transactions and the terminal input and output functions.

Appendix A contains all source code implemented in this benchmark.

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 Recovery/commit options

« Consistency/locking options

e Operating system and application configuration parameters.

«  Compilation and linkage options and run-time optimizations used to create/install applications, OS, and/or

databases.
This requirement can be satisfied by providing a full list of all parameters and options.

Appendix C contains the tunable parameters for the database, the operating system, and the transaction monitor.

Configuration Diagrams

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

The configuration diagrams for the tested and priced systems are provided on the following pages.

The Remote Terminal Emulator (RTE) used for these TPC Benchmark C tests is an IBM proprietary RTE. Under
Version 5.5, the components of the configuration being emulated by the RTE are the workstations and the Ethernet
hubs. Appendix C contains a listing of the RTE scripts and inputs used in the benchmark testing.

The benchmarked configuration used eight IBM eServer xSeries 226 systems, each configured with two 3.4GHz
Intel Xeon processors, as the clients, which executed the terminal I/O and submitted transactions to COM+ servers,
which are also running on the clients. These COM+ servers forwarded the transaction requests to the server, and
returned the results to the RTE. DB2 UDB 8.2 is the DBMS executing on the server
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Measured and Priced Configurations

8 RTEs emulating 176,000 Users
1 x IBM eServer xSeries 366
4 x Intel Xeon Processor 7040 3.00GHz
1Gb/s Ethernet 64GB Memory 56 x EXP710 Storage
Switch 1 x ServeRAID-6M Adapter 784 x 36.4GB FC 15K Drive
8 x IBM eServer xSeries 226 1 x TotalStorage DS4000 HBA 2 x EXP400 Storage
16 x Intel Xeon DP at 3.4GHz 3 x QLogic 2342 2Gb Dual-Port HBA 18 x 36.4GB 15K Drive

The measured and priced configurations were different in that the measured configuration used seven x226 clients
each with two 3.2GHz/2MB processors and one x226 with two 3.4GHz/2MB processors. For the priced
configuration, eight x226 clients with 3.4GHz processors were priced.
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Clause 1: Logical Database Design Related Items

Table Definitions

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

Appendix B contains the code used to define and load the database tables.

Physical Organization of the Database

The physical organization of tables and indexes within the database must be disclosed.

Physical space was allocated to DB2 UDB on the server disks as detailed in Figure 4-2.

Insert and Delete Operations

It must be ascertained that insert and/or delete operations to any of the tables can occur concurrently with the
TPC-C transaction mix. Furthermore, any restriction in the SUT database implementation that precludes inserts
beyond the limits defined in Clause 1.4.11 must be disclosed. This includes the maximum number of rows that can
be inserted and the maximum key value for these new rows.

All insert and delete functions were fully operational during the running of the benchmark. The space required for
an additional 5 percent of the initial table cardinality was allocated to DB2 UDB and priced as static space.

Horizontal or Vertical Partitioning

While there are few restrictions placed upon horizontal or vertical partitioning of tables and rows in the TPC-C
benchmark (see Clause 1.6), any such partitioning must be disclosed.

All tables except Item table were horizontally partitioned into 14 tables of 1,330 warehouses each. For each
partitioned table, a view was created over all table partitions to provide full transparency of data manipulation.

Replication

Replication tables, if used, must be disclosed (see Clause 1.4.6).

Replication was not used in this benchmark.

Table Attributes

Additional and/or duplicated attributes in any table must be disclosed, along with a statement on the impact on
performance (see Clause 1.4.7).

No additional attributes were used in this benchmark.
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Clause 2: Transaction and Terminal Profiles Related Items

Random Number Generation

The method of verification for the random number generation must be disclosed.

The seeds and offsets for the random number generator were collected and verified to be different for each driver.
The auditor selected samples of the generated numbers from the database. The samples were verified to have no
discernible patterns.

Screen Layout

The actual layouts of the terminal input/out screens must be disclosed.

All screen layouts followed the TPC Benchmark C Standard Specification.

Terminal Verification

The method used to verify that the emulated terminals provide all the features described in Clause 2.2.2.4 must be
explained. Although not specifically priced, the type and model of the terminals used must for the demonstration in
8.1.3.3 must be disclosed and commercially available (including supporting software and maintenance).

The auditor verified terminal features by direct experimentation. The benchmarked configuration uses Microsoft
Internet Explorer 6.0 SP1 and HTML scripts as the terminal interface.

Intelligent Terminals

Any usage of presentation managers or intelligent terminals must be explained.

The terminals emulated in the priced configuration are IBM PC desktop computer systems. All processing of the
input/output screens was handled by the xSeries 226 clients. The screen input/output was managed via HTML
strings that comply with the HTML Version 2.0 specification.A listing of the code used to implement the intelligent
terminals is provided in Appendix A. All data manipulation was handled by the xSeries 366 database server.

Transaction Profiles

The percentage of home and remote order-lines in the New-Order transactions must be disclosed.
The percentage of New-Order transactions that were rolled back as a result of an unused item number must be
disclosed.

The number of items per orders entered by New-Order transactions must be disclosed. The percentage of home and
remote Payment transactions must be disclosed. The percentage of Payment and Order-Status transactions that

used non-primary key (C_LAST) access to the database must be disclosed.

The percentage of Delivery transactions that were skipped as a result of an insufficient number of rows in the
NEW-ORDER table must be disclosed.

The mix (i.e., percentages) of transaction types seen by the SUT must be disclosed.
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Table 2-1. Transaction Statistics

New Order Value
Home warehouse order lines 99.00%
Remote warehouse order lines 1.00%
Rolled back transactions 1.00%
Average number of items per order 10.00
Payment
Home warehouse payment transactions 85%
Remote warehouse payment transactions 15%
Non-Primary Key Access
Payment transactions using C_LAST 60.00%
Order-Status transactions using C_LAST 60.04%
Delivery
Delivery transactions skipped 0
Transaction Mix
New-Order 44.95%
Payment 43.01%
Delivery 4.01%
Stock Level 4.02%
Order Status 4.01%

Deferred Delivery Mechanism

The queuing mechanism used to defer execution of the Delivery transaction must be disclosed.

The Delivery transaction was submitted to an ISAPI queue that is separate from the COM+ queue that the other

transactions used. This queue is serviced by a variable amount of threads that are separate from the worker threads

inside the web server. Web server threads are able to complete the on-line part of the Delivery transaction and

immediately return successful queuing responses to the drivers. The threads servicing the queue are responsible for

completing the deferred part of the transaction asynchronously.

The source code is listed in Appendix A.
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Clause 3: Transaction and System Properties Related Items

The results of the ACID test must be disclosed, along with a description of how the ACID requirements were met.
This includes disclosing which case was followed for the execution of Isolation Test 7.

Atomicity Requirements

The system under test must guarantee that database 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.

All ACID tests were conducted according to specification.

Completed Transactions

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

1. The balance was retrieved from the CUSTOMER table for a random Customer, District and Warehouse,
giving BALANCE 1.

2. The Payment transaction was executed for the Customer, District and Warehouse used in step 1.

3. The balance was retrieved again for the Customer used in step 1 and step 2, giving BALANCE 2. It was
verified that BALANCE 1 was greater than BALANCE 2 by AMT.

Aborted Transactions

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

1. The Payment application code was changed to execute a rollback of the transaction instead of performing
the commit.

2. Using the balance, BALANCE 2, from the CUSTOMER table retrieved for the completed transaction, the
Payment transaction was executed for the Customer, District and Warehouse used in step 1 of section
3.1.1. The transaction rolled back due to the change in the application code from step 1.

3. The balance was retrieved again for the Customer used for step 2, giving BALANCE _3. It was verified
that BALANCE 2 was equal to BALANCE 3.

Consistency Requirements

Consistency is the property of the application that requires any execution of a database transaction to take the
database from one consistent state to another, assuming that the database is initially in a consistent state.

Consistency conditions one through four were tested using a batch file to issue queries to the database.The results of
the queries demonstrated that the database was consistent for all four tests.
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Isolation Requirements

Sufficient conditions must be enabled at either the system or the application level to ensure that the required
isolation defined in Clause 3.4.1 is obtained.

Isolation tests one through seven were run using the bat files to issue queries to the database. Each file included
timestamps to demonstrate the concurrency of operations. The results of the queries were captured and placed in
files. The auditor reviewed the results and verified that the isolation requirements had been met.

In addition, the phantom tests and the stock-level tests were run and verified.

Case A was followed for Isolation test seven.

Durability Requirements

The tested system must guarantee durability: the ability to preserve the effects of committed transactions and ensure

database consistency after recovery from any one of the failures listed in Clause 3.5.3.

e Permanent irrecoverable failure of any single durable medium containing TPC-C database tables or recovery
log data (this test includes failure of all or part of memory)

 Instantaneous interruption (system crash/system hang) in processing that requires system reboot to recover

e Failure of all or part of memory (loss of contents)

Loss of Data Test

The DS4500 Disk Subsystem contains two RAID controller blades, which provide RAID functionality to the
attached disks. Each RAID controller blade contains a Read/Write cache. Write caching was enabled. The attached
disks contained a portion of each of the tables in the tpcc database. During steady state one RAID controller blade
was desinserted causing DB2 to report errors accessing that device.

The following steps were successfully performed to pass the Durability test of failure of a DS4500 controller with
database tables:
1. The contents of the database were backed up to several database dump devices during the initial database
load.
2. The current count of the total number of orders was determined by the sum of D NEXT O _ID for all rows
in the district table giving SUMI.
. A test was started with 55,900 users submitting transactions.

4. A DS4500 controller blade containing a portion of each of the tables in the tpcc database was pulled out
causing DB2 to report errors accessing that device.

5. The run was aborted and DB2 was stopped.

6. The failed DS4500 controller blade was reinserted and was recovered.

7. The database was recovered and restored from the backup dump devices. Afterwards, the transaction log
was rolled forward to the database.

8. Step 2 was repeated to obtain the current count of the total number of orders giving SUM2.

9. It was verified that the sum of D NEXT O ID after the database is recovered is greater than or equal to
the sum of D NEXT_O_ID before the run, plus all new order transactions completed during the run minus
any rollback transactions.

10. Consistency Condition 3 was verified.

W

Loss of Log and Loss of System (Instantaneous Interruption and Loss of
Memory)

1. The current count of the total number of orders was determined by the sum of D NEXT O _ID for all rows
in the district table gving SUM1.
2. This test was executed on a full-scale benchmark run with 176,000 users.
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3. The test continued to run for 5 minutes after all users were connected to the server.
4. One disk from the log array was removed. Since the disk was RAID-1 mirrored, DB2 continued to process
transactions without interruption.
5. The test continued to run for another 5 minutes.
6. The server under test was powered off, which removed power from the system and the memory.
7. The server was powered on again.
8. DB2 was allowed to recover.
9. Step 1 was repeated to obtain the current count of the total number of orders giving SUM?2.
10. It was verified that the sum of D NEXT O _ID after the database recovered was greater than or equal to

the sum of D NEXT_O_ID before the run, plus all new order transactions completed during the run minus
any rollback transactions.

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005 20



Clause 4: Scaling and Database Population Related Items

Cardinality of Tables

The cardinality (e.g., the number of rows) of each table, as it existed at the start of the benchmark run (see Clause
4.2), must be disclosed. If the database was over-scaled and inactive rows of the WAREHOUSE table were deleted
(see Clause 4.2.2), the cardinality of the WAREHOUSE table as initially configured and the number of rows deleted
must be disclosed.

The database was built with 18,620 warehouses and the audited run used 17,600 warehouses. A total of 1,020
warehouses were inactive.

Table 4-1. Initial Cardinality of Tables

Table Name Rows
Warehouse 18,620
District 186,200
Item 100,000
New Order 167,580,000
History 558,600,000
Orders 558,600,000
Customer 558,600,000
Order Line 8,379,000,000
Stock 1,862,000,000
Inactive Warehouses 1,020

Distribution of Tables and Logs
The distribution of tables and logs across all media must be explicitly depicted for the tested and priced systems.

The logs are configured as a RAID-10 disk array with 16 physical disks of 36.4GBeach attached via an internal
ServeRAID-6M adapter.

For the database tables, there is a total of 784 disk drives. Each physical disk has a capacity of 36.4GB. A total of
four Fibre Channel storage adapters (three dual port and one single port) connect these 784 disks.

Each disk volume, as seen by the Windows operating system, is configured as a RAID-0 disk array with 28 physical
disks. The total number of disk volumes is 28. Each disk volume is further partitioned into 12 partitions. Each

partition corresponds to a DB2 container.

Each partition within a partitioned table is made of two DB2 containers; thus, there are 14 table partitions with a
total of 28 DB2 containers so that the corresponding view spans all four adapters connected to the 784 disks.

The ITEM table, which is not paritioned, is made up of 28 DB2 containers and also span all four adapters.

Figure 4-2 depicts the database configuration of the tested and priced systems to meet the 8-hour steady state
requirement.
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Figure 4-2. Data Distribution for the Benchmarked Configuration
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C:\Containers\OLN\005
C:\Containers\STK\005
C:\Containers\CST\005
C:\Containers\ORDI\005
C:\Containers\ORD\005
C:\Containers\HST\005
C:\Containers\NEWB\005
C:\backup\bk 005

935.23GB

Database
Files

5 28 - 36.4GB

EXP710 Enclosure

C:\Containers\ITM\006
C:\Containers\WAR\006
C:\Containers\DIS\006
C:\Containers\CSTI\006
C:\Containers\NEWA\006
C:\Containers\OLN\006
C:\Containers\STK\006
C:\Containers\CST\006
C:\Containers\ORDI\006
C:\Containers\ORD\006
C:\Containers\HST\006
C:\Containers\NEWB\006
C:\backup\bk 006

935.23GB

Database
Files

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005

23



Disk #

Drives

Partition

Size

Use

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\007
C:\Containers\WAR\007
C:\Containers\DIS\007
C:\Containers\CSTI\007
C:\Containers\NEWA\007
C:\Containers\OLN\007
C:\Containers\STK\007
C:\Containers\CST\007
C:\Containers\ORDI\007
C:\Containers\ORD\007
C:\Containers\HST\007
C:\Containers\NEWB\007
C:\backup\bk 007

935.23GB

Database
Files

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\008
C:\Containers\WAR\008
C:\Containers\DIS\008
C:\Containers\CSTI\008
C:\Containers\NEWA\008
C:\Containers\OLN\008
C:\Containers\STK\008
C:\Containers\CST\008
C:\Containers\ORDI\008
C:\Containers\ORD\008
C:\Containers\HST\008
C:\Containers\NEWB\008
C:\backup\bk 008

935.23GB

Database
Files

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\009
C:\Containers\WAR\009
C:\Containers\DIS\009
C:\Containers\CSTI\009
C:\Containers\NEWA\009
C:\Containers\OLN\009
C:\Containers\STK\009
C:\Containers\CST\009
C:\Containers\ORDI\009
C:\Containers\ORD\009
C:\Containers\HST\009
C:\Containers\NEWB\009
C:\backup\bk 009

935.23GB

Database
Files

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\010
C:\Containers\WAR\010
C:\Containers\DIS\010
C:\Containers\CSTI\010
C:\Containers\NEWA\010
C:\Containers\OLN\010
C:\Containers\STK\010
C:\Containers\CST\010
C:\Containers\ORDI\010
C:\Containers\ORD\010
C:\Containers\HST\010
C:\Containers\NEWB\010
C:\backup\bk 010

935.23GB

Database
Files

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005

24



10
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C:\Containers\ORD\025
C:\Containers\HST\025
C:\Containers\NEWB\025
C:\backup\bk 025

935.23GB

Database
Files

25

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\026
C:\Containers\WAR\026
C:\Containers\DIS\026
C:\Containers\CSTI\026
C:\Containers\NEWA\026
C:\Containers\OLN\026
C:\Containers\STK\026
C:\Containers\CST\026
C:\Containers\ORDI\026
C:\Containers\ORD\026
C:\Containers\HST\026
C:\Containers\NEWB\026
C:\backup\bk 026

935.23GB

Database
Files
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26

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\027
C:\Containers\WAR\027
C:\Containers\DIS\027
C:\Containers\CSTI\027
C:\Containers\NEWA\027
C:\Containers\OLN\027
C:\Containers\STK\027
C:\Containers\CST\027
C:\Containers\ORDN027
C:\Containers\ORD\027
C:\Containers\HST\027
C:\Containers\NEWB\027
C:\backup\bk 027

935.23GB

Database
Files

27

28 - 36.4GB
EXP710 Enclosure

C:\Containers\ITM\028
C:\Containers\WAR\028
C:\Containers\DIS\028
C:\Containers\CSTI\028
C:\Containers\NEWA\028
C:\Containers\OLN\028
C:\Containers\STK\028
C:\Containers\CST\028
C:\Containers\ORDI\028
C:\Containers\ORD\028
C:\Containers\HST\028
C:\Containers\NEWB\028
C:\backup\bk 028

935.23GB

Database
Files

28

2 -36.4GB
EXP400 Enclosure

C:

33.9GB

OS Drive

29

16 - 36.4GB
EXP400 Enclosure

271.2GB

Database Log Drive
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Database Model Implemented

A statement must be provided that describes:

1. The database model implemented by the DBMS used (e.g., relational, network, hierarchical)

2. The database interface (e.g., embedded, call level) and access language (e.g., SOL, DL/1, COBOL,
read/write) used to implement the TPC-C transactions. If more than one interface/access language is used
to implement TPC-C, each interface/access language must be described and a list of which
interface/access language is used with which transaction type must be disclosed.

The database manager used for this testing was DB2 UDB 8.2, which is a relational database. DB2 remote stored
procedures and embedded SQL statements were used. The DB2 stored procedures were invoked via SQL CALL
statements. Both the client application and stored procedures were written in embedded C code.

Partitions/Replications Mapping

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

Except the Item table, all other tables were horizontally partitioned into multiple tables. The specifics of the
distribution of partitioned and non-partitioned tables across the physical media are describe in Table 4-2. The
database was not replicated.

60-Day Space Requirement

Details of the 60-day space computations, along with proof that the database is configured to sustain 8 hours of
growth for the dynamic tables (Order, Order-Line, and History) must be disclosed (see Clause 4.2.3).

See Appendix D for details about how the 60-day space requirements were calculated.
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Clause 5: Performance Metrics and Response Time Related

Items

Measured tpmC

Measured tpmC must be reported.

Measured tpmC: 221,017 tpmC
Price per tpmC: $8.27 USD per tpmC

Response Times

Ninetieth percentile, maximum and average response times must be reported for all transaction types as well as for

the Menu response time.

The TPC-C requirements for the average response time and the 90th percentile were met. Table 5-1 provides the

response times for each of the transaction types and the menu for the measured system.

Table 5-1. Response Times in Seconds

Transaction Type Average Maximum 90 %-tile
New-Order 0.20 1.44 0.32
Payment 0.29 3.24 0.40
Delivery 0.30 0.84 0.30
Stock Level 0.60 2.05 0.86
Order Status 0.23 1.72 0.30
Delivery (Deferred) 0.19 0.89 0.30
Menu 0.20 0.91 0.29

Keying/Think Times

The minimum, the average, and the maximum keying and think times must be reported for each transaction type. )

Table 5-2 lists the keying/think times for the measured system.

Table 5-2. Keying/Think Times

Transaction Type Average Minimum Maximum
New-Order 18.00/12.04 18.00/0.00 18.02/120.31
Payment 3.00/12.04 3.00/0.00 3.02/120.31
Delivery 2.00/5.04 2.00/0.00 2.02/50.31
Stock Level 2.00/5.04 2.00/0.00 2.02/50.31
Order Status 2.00/10.04 2.00/0.00 2.02/100.31
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Response Time Frequency Distribution Curves
Response time frequency distribution curves (see Clause 5.6.1) must be reported for each transaction type.

Figure 5-1. New-Order Transaction - Response Time Frequency Distribution
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Figure 5-2. Payment Transaction - Response Time Frequency Distribution
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Figure 5-3. Order-Status Transaction - Response Time Frequency Distribution
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Figure 5-4. Delivery Transaction - Response Time Frequency Distribution
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Figure 5-5. Stock-Level Transaction - Response Time Frequency Distribution

700000

600000

500000

400000

300000

200000

100000

0

-100000

Stock level Response Time (sec)

Performance Curve for Response Time vs. Throughput

The performance curve for response time vs. throughput (see Clause 5.6.2) must be reported for the New-Order
transaction.

Figure 5-6. New-Order Response Time vs. Throughput
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New Order Think Time Distribution

Figure 5-7. New-Order Think Time Distribution
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A graph of throughput vs. elapsed time (see Clause 5.6.5) must be reported for the New-Order transaction.

Figure 5-8. New-Order Throughput vs. Elapsed Time
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Steady State Methodology

The method used to determine that the SUT had reached a steady state prior to commencing the measurement
interval (see Clause 5.5) must be described.

Figure 5-8 shows that the system was in steady state at the beginning of the measurement interval.

Work Performed during Steady State

A description of how the work normally performed during a sustained test (e.g., checkpointing, writing redo/undo
log records) actually occurred during the measurement interval must be reported.

Transaction Flow

The RTE generated the required input data to choose a transaction from the menu. This data was time-stamped. The
response for the requested transaction was verified and time-stamped in the RTE log files. The RTE generated the
required input data for the chosen transaction. It waited to complete the minimum required key time before
transmitting the input screen. The transmission was time-stamped. The return of the screen with the required
response data was time-stamped. The difference between these two time-stamps was the response time for that
transaction and was logged in the RTE log. The RTE then waited the required think time interval before repeating
the process starting at selecting another transaction from the menu.

The RTE transmissions were sent to application processes running on the client machines through Ethernet LANs.
Each of the 4 (non-delivery) transactions is serviced by two individual programs, Internet Information Service 5.1
(IIS) and a Microsoft COM+ 1.0 Queued Component Server, used as the transaction manager (COM+). Both
programs are running on the client system:

+ The initial HTML 1.0 request is serviced by an ISAPI custom-written handler running on Internet Information
Service 5.1(1IS). IIS is responsible for handling all HTML requests. The web server communicates to the COM+
server through a Microsoft COM+ api interface.

+ COM+ communicates with the Server system over Ethernet and handles all database operations, using DB2
embedded SQL calls. When the COM+ server boots up, it creates a configurable amount of connections to the
Server (listed in application settings). COM+ routes the transaction and balances the load according to the
options defined in the Component Services GUI for the COM+ server application and settings in the Windows
2000 Registry. The configuration file and registry variables are listed in Appendix C. At the beginning, each
TPC-C user sends a pair of HTML 1.0 requests submitting the its unique warehouse and district to the IIS ISAPI
handler. Upon successful validation of the user's login, IIS the displays an HTML form that encapsulates the
TPC-C transaction menu.

The transaction flow is described below:

1. The TPC-C user requests the transaction type's HTML form and proceeds to generate (fill in) a GET
request with the required files for the transaction.

2. IIS accepts the filled-in GET request, parses, and validates all values entered by the user.

3. It then proceeds to transmit those values to the COM+ server through an transaction type-specific COM+
api interface.

4. The COM+ Pool Manager receives the request and first decides if there is a connection object in the pool
available to service it. If so, the connection is used to send the transaction request to the Server. If no
connection is available, the request will enter a COM+ internal queue and will be serviced by the next
available connection.

5. Once the connection is available to be used, a COM+ pool thread receives the transaction and calls a
TPC-C back-end DB2 client api to execute all database operations related to the transaction type. (All the
transaction information entered on the HTML form is available in a data structure provided by the ISAPI
caller.)

6. The transaction is committed and the DB2 back-end client returns control back to the COM pool thread.
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7. COM pool thread returns control to the ISAPI caller. (All transaction results are inside the data structure
that the ISAPI caller provided to the COM+ api in the parameter list.)
8 ISAPI caller returns control to the "screen application" by doing a PUT request.

Measurement Interval

A statement of the duration of the measurement interval for the reported Maximum Qualified Throughput (tpmC)
must be included.

The measurement interval was 120 minutes.

Transaction Mix
The method of regulation of the transaction mix (e.g., card decks or weighted random distribution) must be

described. If weighted distribution is used and the RTE adjusts the weights associated with each transaction type,
the maximum adjustments to the weight from the initial value must be disclosed. (8.1.6.13)

The RTE was given a weighted random distribution, which was not adjusted during the run. See Table 5-3.

Percentage of Total Mix

The percentage of the total mix for each transaction type must be disclosed.
See Table 5-3.

Table 5-3. Transaction Statistics and Transaction Mix

New Order Value
Home warehouse order lines 99.00%
Remote warehouse order lines 1.00%
Rolled back transactions 1.00%
Average number of items per order 10.00

Payment

Home warehouse payment transactions 85%
Remote warehouse payment transactions 15%

Non-Primary Key Access

Payment transactions using C_LAST 60.00%

Order-Status transactions using C_LAST 60.04%
Delivery

Delivery transactions skipped 0

Transaction Mix

New-Order 44.95%
Payment 43.01%
Delivery 4.01%
Stock Level 4.02%
Order Status 4.01%
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Number of Checkpoints

The number of checkpoints in the Measurement Interval, the time in seconds from the start of the Measurement
Interval to the first checkpoint, and the Checkpoint Interval must be disclosed.

DB2 UDB uses a write-ahead-logging protocol to guarantee recovery. This protocol uses “soft” checkpoint to write
least-recently-used database pages to disk independent of transaction commit. However, enough log information to
redo/undo the change to a database pages is committed to disk before the database page itself is written. This proto-
col, therefore, renders checkpoint unnecessary for DB2 UDB.

For a more detailed description of the general principles of the write-ahead-logging protocol, see the IBM research
paper, “ARIES: A Transaction Recovery Method Supporting Fine Granularity Locking and Partial Rollbacks Using
Write-Ahead Logging,” by C. Mohan, Database Technology Institute, IBM Almaden Research Center.

http://portal.acm.org/citation.cfm?id=128770&coll=portal &dI=ACM&CFID=10343790& CFTOKEN=42047146
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Clause 6: SUT, Driver and Communication Definition Related
Items

Description of RTE

The RTE input parameters, code fragments, functions, etc., used to generate each transaction input field must be
disclosed.

The RTE used is IBM-developed proprietary software. The RTE input is listed in Appendix C.

Emulated Components

1t must be demonstrated that the functionality and performance of the components being emulated in the Driver
System are equivalent to that of the priced system. The results of the test described in Clause 6.6.3.4 must be
disclosed.

No components were emulated.

Benchmarked and Targeted System Configuration Diagrams

A complete functional diagram of both the benchmarked configuration and the configuration of the proposed
(target) system must be disclosed. A detailed list of all software and hardware functionality being performed on the
Driver System, and its interface to the SUT must be disclosed (see Clause 6.6.3.6).

The driver RTE generated the transaction input data and transmitted it to the client in HTML format. The driver
RTE received the output from the System Under Test, time-stamped it, and forwarded it to the Master RTE for
post-test processing. No other functionality was included on the driver RTE.

]

Detailed diagrams of the benchmarked and priced configurations are provided in the section called “General Items’
at the beginning of this document.

Network Configuration

The network configurations of both the tested services and the proposed (target) services which are being
represented and a thorough explanation of exactly which parts of the proposed configuration are being replaced
with the Driver System must be disclosed (see Clause 6.6.4).

See the measured and priced configuration diagrams for details about the network configuration.

Network Bandwidth

The bandwidth of the network(s) used in the tested/priced configuration must be disclosed.

The Ethernet used in the LAN connecting the clients and driver RTEs complies with the IEEE.802.3 standard. The
Ethernet LAN had a bandwidth of 1Gbps. The LAN that connected the clients to the server complies with the
IEEE.802.3 standard. The Ethernet LAN had a bandwidth of 1Gbps.

Operator Intervention

If the configuration requires operator intervention (see Clause 6.6.6), the mechanism and the frequency of this
intervention must be disclosed.

The configuration did not require any operator intervention to sustain the reported throughput.

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005 40



Clause 7: Pricing Related Items

Hardware and Software Components

A detailed list of the hardware and software used in the priced system must be reported. Each separately orderable
item must have a vendor part number, description and release/revision level, and either general availability status
or committed delivery date. If package-pricing is used, vendor part number of the package and a description
uniquely identifying each of the components of the package must be disclosed.

Pricing source(s) and effective date(s) must also be reported.

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

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

Availability Date

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

The total solution as priced will be available March 31, 2006.

Measured tpmC

A statement of the measured tpmC, as well as the respective calculations for the 3-year pricing, price/performance
(price/tpmC) and the availability date must be included.

« Maximum Qualified Throughput: 221,017 tpmC
+ Price per tpmC: $8.27 USD per tpmC
+ Three-year cost of ownership: $1,827,784 USD

Country-Specific Pricing

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

The configuration is priced for the United States of America.

Usage Pricing

For any usage pricing, the sponsor must disclose:
« Usage level at which the component was priced.
« A statement of the company policy allowing such pricing.

The component pricing based on usage is shown below:

« 1 Microsoft Windows Server 2003 Enterprise x64 Edition
« 8 Microsoft Windows 2000 Server
« 4 DB2 UDB 8.2 (based on per-processor price)
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+ 3-year support for hardware components (except for components for which a minimum of 2 or 10 percent
spares are provided)

System Pricing

System pricing should include subtotals for the following components: Server Hardware, Server Software, Client
Hardware, Client Software, and Network Components used for terminal connection (see Clause 7.2.2.3).

System pricing must include line item indication where non-sponsoring companies’ brands are used. System pricing
must also include line item indication of third-party pricing.

A detailed list of all hardware and software, including the 3-year price, is provided in the Executive Summary at the
front of this report. All third-party quotations are included in Appendix E at the end of this document.
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Clause 9: Audit Related Items

Auditor

The auditor’s name, address, phone number, and a copy of the auditor’s attestation letter indicating compliance
must be included in the Full Disclosure Report.

This implementation of the TPC-C benchmark was audited by Francois Raab of InfoSizing, Inc. The auditor’s
attestation letter is provided in this section.

Availability of the Full Disclosure Report

The Full Disclosure Report must be readily available to the public at a reasonable charge, similar to the charges
for similar documents by the test sponsor. The report must be made available when results are made public. In
order to use the phrase “TPC Benchmark™C,” the Full Disclosure Report must have been submitted to the TPC
Administrator as well as written permission obtained to distribute same.

The TPC Benchmark C Full Disclosure Report can be obtained from www.tpc.org.
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TRAHSACTION PROCESSIHNG

INFORYSIZING

Benchmark Sponsor: Celia Schreiber
Manager, xSeries Performance
IBM Systems and Technology Group
3039 Cornwallis Road
Research Triangle Park, NC 27709

October 26, 2005

I verified the TPC Benchmark™ C performance of the following Client Server configuration:

Platform: IBM eServer xSeries 366 c/s

Operating system:  Microsoft Windows Server 2003 Enterprise x64 Edition
Database Manager: IBM DB2 UDB 8.2

Transaction Manager: Microsoft COM+

The results were:

CPU's . NewOrder 90%
M Disk
Speed emery 15%8 Response Time tpmC
Server: IBM eServer xSeries 366
4 x Xeon 7040 64 GB 784 x 36.4 GB 2Gbps
(3.0GHz) (2x2MBL2) 18 x 36.4 GB Ultra320 0.32 Seconds 221,017.3
Eight (8) Client: IBM eServer xSeries 226 (each with)
2 x Xeon DP 2.5GB
(3.4 GHz) (2 MB cache) 1 x36.4 GB U320 SCSI n/a n/a

In my opinion, these performance results were produced in compliance with the TPC
requirements for the benchmark.

The following verification items were given special attention:
* The transactions were correctly implemented

* The database records were the proper size
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» The database was properly scaled and populated

» The ACID properties were met

» Input data was generated according to the specified percentages

» The transaction cycle times included the required keying and think times
» The reported response times were correctly measured.

+ At least 90% of all delivery transactions met the 80 Second completion time limit
* All 90% response times were under the specified maximums

» The measurement interval was representative of steady state conditions

* The reported measurement interval was 120 minutes

*  Write-ahead-logging was active during the measurement interval

* The 60 day storage requirement was correctly computed

* The system pricing was verified for major components and maintenance
Additional Audit Notes:
The measured configuration used seven x226 clients each with two 3.2GHz/2MB

processors and one x226 with two 3.4GHz/2MB processors. In the priced configuration,
all x226 clients were upgraded to 3.4GHz processors.

Respectfully Yours,

Francgois Raab, President
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Appendix A: Client Server Code

A.1 Client/Terminal Handler Code

makefile.config

R e e
HiHHHHHHH

## Licensed Materials - Property of IBM

##

## Governed under the terms of the International

## License Agreement for Non-Warranted Sample Code.

##

## (C) COPYRIGHT International Business Machines Corp. 1996 - 2005
## All Rights Reserved.

##

## US Government Users Restricted Rights - Use, duplication or

## disclosure restricted by GSA ADP Schedule Contract with IBM Corp.

HHHHRRHHHHHRH

#
# Makefile.config - NT/Win2000 Makefile Configuration
#

# Make Configuration (MSVC)
MAKE=nmake.exe

# Compiler Configuration (MSVC).

# CFLAGS_DEBUG may be set to "-Zi -Od", "-DDEBUGIT" "-Zi -Od
-DDEBUGIT" or left blank

CC=cl.exe

CFLAGS_OS=-DSQLWINT -MT -DWIN32 -J -Zp8 -DREG_KIT _METHOD
CFLAGS_OUT=/Fo

CFLAGS_DEBUG=

# Linker Configuration (MSVC)

LD EXEC=link.exe

LD_STORP=link.exe

LDFLAGS_EXEC=

LDFLAGS_SHLIB=/DLL

LDFLAGS_STORP=$(LDFLAGS_SHLIB) /DEF:rpctpcc.def

LDFLAGS _LIB=/LIBPATH:$(TPCC_SQLLIB)\lib /LIBPATH:"C:\Program
Files\Microsoft Visual Studio\VC98\Lib" db2api.lib winmm.lib
LDFLAGS_OUT=/OUT:

# Library Configuration
AR=lib.exe

ARFLAGS=

ARFLAGS LIB=
ARFLAGS _OUT=/OUT:

# OS Commands
ERASE=del /F
ERASEDIR=rmdir /S
MOVE=MOVE
COPY=COPY

# OS File Extensions & Path Separator
OBJEXT=.0bj

LIBEXT=.lib

SHLIBEXT=.dll

BINEXT=.exe

SLASH=\\

CMDSEP=&

include/tpccapp.h

/***************************************************************
sk sfe s sfe e s ske sk sfesk seskok

** Licensed Materials - Property of IBM

*%

** Governed under the terms of the International

** License Agreement for Non-Warranted Sample Code.

ke

** (C) COPYRIGHT International Business Machines Corp. 1996 - 2005
** All Rights Reserved.

sk

** US Government Users Restricted Rights - Use, duplication or

** disclosure restricted by GSA ADP Schedule Contract with IBM Corp.

sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk skl sk skosie sk sk sk stk sk stk sk stk sk skl sk skok sk stk sk stk sk skok sk skok skoskokoskoskokskskoksk
ke ke sk sk sk sk kkokok |

/*
* tpccapp.h - Application Macros
*/

#ifndef TPCCAPP_H
#tdefine  TPCCAPP_H

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>

#include "sqlenv.h"
#define daricall __ stdcall

#include "sqlca.h"
#include "sqlcodes.h"

#ifdef SWAP_ENDIAN
#define SWAP_BYTE(Var) SwapEndian((void*)&Var, sizeof(Var))

/***************************************************************
st st sk sfe ke sk sk ok ok sk sk skokokok

FUNCTION: SwapEndian
PURPOSE: Swap the byte order of a structure
EXAMPLE: int I=0x12345678; SWAP_BYTE(I); I => 0x78563412;
IMPLEMENTATION: Fold Addr in half, swap header & tail by XOR op
e.g.: *a=0x12 [ Addr + 0];
*b=0x78 [ Add +4 -0 - 1 = Addr+3];

*a A= *Db; // sets *a to 0X6A
*p A= *a; // sets *b to 0x12
*a A= *p; // sets *a to 0x78

Now *a => 0x78 && *b => 0x12

st st s sfe ke sk sk sk st st sk sfe ke sk sk sk st st st sfeske s sk sk st st sk sheske s sk sk st st sk sk sk sk sk sk sk st sk sk sk sk sk sk sk st sk stk kol sk sk skokokokokok ok
ok sk sk ok ok ok sk ok sk sk ok ok ok /

void SwapEndian(void *Addr, int nb)
{

int i;

for (i=0; i<nb/2; i++)

char *a = (char*)Addr+i;
char *b = (char*)Addr+(nb-i-1);

*g A= *b;
*p A= *g-
5
*q A= *]y:
5
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#endif //SWAP_ENDIAN

J e L ]

************/

/* SQLCODE Macros */
/***************************************************************
kR kR ok o

#define DLCHK(a) \

if (sqlca.sqlcode == SQL_RC E911) { goto a; }

#define NACOMPCHK(last) \
if (sqlca.sqlcode != SQL RC E1339) {last=-1; } \
else { int a = ((sqlca.sqlerrmc[4] == 0x20) ? 0 : sqlca.sqlerrmc[4]-0x30); \
int b = ((sqlca.sqlerrmc[S] == 0x20) ? 0 : sqlca.sqlerrmc[5]-0x30); \
if (b==0) {last=a; } else { last=a * 10+ b; } \
}

#endif / _ TPCCAPP_H

include/tpccdbg.h

/***************************************************************
sfe sk sfesfe sk sfesie sk sfeosk ek

** Licensed Materials - Property of IBM

3k

** Governed under the terms of the International

** License Agreement for Non-Warranted Sample Code.

®%

** (C) COPYRIGHT International Business Machines Corp. 1996 - 2005
** All Rights Reserved.

ek

** US Government Users Restricted Rights - Use, duplication or

** disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
ok ok ok o R R R R R ko R ko Rk R ok

dokskskokkkkkRRRK )

/*
* tpcedbg.h - Debugging Macros
*/

#ifndef TPCCDBG_H
#define _ TPCCDBG_H

#ifdef _ cplusplus
extern "C" {
#endif

extern void sqlerror (int tranType, char *msg, char *file, int line,
SQL_STRUCTURE sqlca *psqlca);

extern void new_debug (struct out_neword_struct *neword_ptr,
struct in_neword_struct *in_neword_ptr,
char *msg);

extern void pay_debug (struct out_payment struct *payment_ptr,
struct in_payment_struct *in_payment_ptr,
char *msg);

extern void ord_debug (struct out_ordstat_struct *ordstat_ptr,
struct in_ordstat_struct *in_ordstat_ptr,
char *msg);

extern void del_debug (struct out_delivery_struct *delivery ptr,
struct in_delivery_struct *in_delivery_ptr,
char *msg);

extern void stk_debug (struct out_stocklev_struct *stocklev_ptr,
struct in_stocklev_struct *in_stocklev_ptr,
char *msg);

extern void new_print (struct out_neword_struct *neword_ptr,
struct in_neword_struct *in_neword_ptr,
char *filename,
char *msg);

extern void pay_print (struct out_payment_struct *payment_ptr,
struct in_payment_struct *in_payment_ptr,
char *filename,
char *msg);

extern void ord_print (struct out_ordstat_struct *ordstat_ptr,
struct in_ordstat_struct *in_ordstat_ptr,
char *filename,
char *msg);

extern void del_print (struct out_delivery struct *delivery ptr,
struct in_delivery_struct *in_delivery ptr,
char *filename,
char *msg);

extern void stk_print (struct out_stocklev_struct *stocklev_ptr,
struct in_stocklev_struct *in_stocklev_ptr,
char *filename,
char *msg);

#ifdef _ cplusplus

}
#endif

#endif / _ TPCCDBG_H

Src.Common/Makefile

AR
MR

## Licensed Materials - Property of IBM

#H

## Governed under the terms of the International

## License Agreement for Non-Warranted Sample Code.

i

## (C) COPYRIGHT International Business Machines Corp. 1996 - 2005

## All Rights Reserved.

it

## US Government Users Restricted Rights - Use, duplication or

## disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
B
HHHHAHR

#
# Makefile - Makefile for Src.Common
#

linclude $(TPCC_ROOT)/Makefile.config

#

HitHHH

# Preprocessor, Compiler and LInker Flags

#

HitHHH

BND _OPTS = GRANT PUBLIC\
MESSAGES $*.bnd.msg

PRP_OPTS = BINDFILE \
OPTLEVEL 1\
ISOLATION RR \

MESSAGES $*.prep.msg \
LEVEL $(TPCC_VERSION)\
NOLINEMACRO
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INCLUDES = I$(TPCC_SQLLIB)$(SLASH)include
-I$(TPCC_ROOT)$(SLASH)include
CFLAGS = $(CFLAGS_OS) $(CFLAGS_DEBUG) $(INCLUDES) \
-DSQLA_NOLINES -D$(DB2EDITION)
-D$(DB2VERSION) \

-D$(TPCC_SPTYPE)

UTIL_OBJ =
UTIL_OBJ DB2 =

tpcemisc$(OBJEXT) tpecdbg$(OBJEXT)
tpecetx$(OBJEXT)

#
R e
HitHHHHA

# User Targets

#
R e
HitHHHHA

all: dbgen connect $(UTIL_OBJ DB2) disconnect
dbgen:  $(UTIL_OBJ)
clean:

- $(ERASE) *$(OBJEXT) *.bnd *.msg tpecetx.c
#

HHHHHHHH
i

# Helper Targets

#

HHHHHHH
H

connect:
- db2 connect to $(TPCC_DBNAME)

disconnect:
- db2 connect reset
- db2 terminate
rebind: connect
db2 bind tpceetx.bnd $(BND_OPTS)

#

TR TR TR RN NIRRT R RN R R TN TN T TR R RN TN TN T TN RN TR R TN TN TN TN TR IR R TR TN TN TN T TNTRIR TR TN TN TN T TRTRIRIRINTNTNTNTNTRIRTRTNT)
HHH T T T T T T

HHHHHHER
# Build Rules
#

TR TR TR R RN NIRRT R R R R TN TN T N R R NIRRT N T TN RN TR NIRRT TN TR IR TR R TN TN TN TNV TR IR IR TN TN TN T TRTRIRIRINTNTNTTNTRIRTRINT)
HHH T T T T T

HHHHH

.SUFFIXES:
.SUFFIXES: $(OBJEXT) .c .sqc

.sqe.c:
@echo "Prepping $*.sqc"
-db2 prep $*.sqc $(PRP_OPTS)
@echo "Binding $*.bnd"
db2 bind $*.bnd $(BND_OPTS)
#
HiHHHHHH

# Dependencies

#

TR R RN TN TN TR R R NIRRT NI TR R NIRRT NI T IR R RN TN TN TR T R NIRRT R TN TR TR R TR IR IR TN TN TR TR R NIRRT NTRTNIRIRIRINTAT]
T T T

HEHE
# Source
tpcedbg$(OBJEXT): tpeedbg.c
tpeectx$(OBJEXT):  tpeectx.c

tpcemisc$(OBJEXT): tpcemisc.c

# Headers
tpcedbg.c: $(TPCC_ROOT)/include/db2tpcc.h

Src.Common/tpccctx.sqc

[ s s R s R s sk R R R R s R RS R SR R R sk R R sk R sk R R R sk R R sk R sk R sk R ok ok
s sk sk sk sk sk sk skoskoskoskosk sk

** Licensed Materials - Property of IBM

skk

** Governed under the terms of the International

** License Agreement for Non-Warranted Sample Code.

dk

** (C) COPYRIGHT International Business Machines Corp. 1996 - 2005
** All Rights Reserved.

kk

** US Government Users Restricted Rights - Use, duplication or

** disclosure restricted by GSA ADP Schedule Contract with IBM Corp.

ot st s ok et ks s s ol ek s s ol ks s s ot stk s s sl st ks sl s sl ok ks s sl ol Rk R sk sk R oK
ok Rk

/*
* tpeeetx.sqe - TPCC context code
*/

#include <string.h>

#include <sqlutil.h>
#include "db2tpcc.h"
#include "tpccdbg.h"

int connect_to_TM(char *in_dbname);

int connect_to_TM_auth(char *in_dbname, char *in_username, char
*in_password);

int disconnect_from_TM(void);

int create_context();

int destroy_context();

int attach_context(void*);

int detach_context(void*);

int get_context(void**);

int connect_to_TM(char *in_dbname)

{
return connect_to TM_auth(in_dbname, "", "");
}
int connect_to_TM_auth(char *in_dbname, char *in_username, char
*in_password)
{

SQL_STRUCTURE sqlca sqlca;
int ConnectSQLCODE = 0;

EXEC SQL BEGIN DECLARE SECTION;
char dbname[9];

char username[129];

char password[15];

EXEC SQL END DECLARE SECTION;

SQLCODE = create_context();
if (SQLCODE !=0) { return SQLCODE; }
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/* Copy 9 characters - 8 for dbname, 1 for NULL */
strncpy(dbname,in_dbname,9);
if (stremp(in_username,"") == 0)

EXEC SQL CONNECT TO :dbname IN SHARE MODE;
}else {
strncpy(username,in_username,128);
strncpy(password,in_password, 14);
EXEC SQL CONNECT TO :dbname IN SHARE MODE USER :username
USING :password;
}

ConnectSQLCODE = SQLCODE;
if (ConnectSQLCODE != 0)

{
sqlerror( CLIENT _SQL, "CONNECT", FILE , LINE , &sqlca);

SQLCODE = destroy_context();
if (SQLCODE !=0) { return SQLCODE; }

return ConnectSQLCODE;
¥

return 0;
}

int disconnect_from_TM(void)

SQL_STRUCTURE sqlca sqlca;
int DisconnectSQLCODE = 0;

EXEC SQL CONNECT RESET;

DisconnectSQLCODE = SQLCODE;
if (DisconnectSQLCODE !=0) {
sqlerror( CLIENT _SQL, "DISCONNECT", FILE , LINE , &sqlca);

}

SQLCODE = destroy_context();
if (SQLCODE !=0) { return SQLCODE,; }

if (DisconnectSQLCODE) {
return DisconnectSQLCODE;
}

return 0;

}

int create_context(void)

{
SQL_STRUCTURE sqlca sqlca;
void *ctx;

sqleSetTypeCtx(SQL_CTX MULTI MANUAL);
sqleBeginCtx(&ctx, SQL_CTX BEGIN_ALL, NULL, &sqlca);

if (SQLCODE !=0) {
sqlerror( CLIENT_SQL, "CREATE", FILE , LINE , &sqlca);

return SQLCODE;
}

return 0;

¥
int attach_context(void *ctx)
SQL_STRUCTURE sqlca sqlca;

sqleAttachToCtx(ctx, NULL, &sqlca);

if (SQLCODE !=0) {
sqlerror( CLIENT_SQL, "ATTACH", FILE , LINE , &sqlca);
return SQLCODE;

}

return 0;

}

int detach_context(void *ctx)
SQL_STRUCTURE sqlca sqlca;
sqleDetachFromCtx(ctx, NULL, &sqlca);

if (SQLCODE !=0) {
sqlerror( CLIENT_SQL, "DETACH", FILE , LINE_, &sqlca);
return SQLCODE;

}

return 0;

}

int destroy_context(void)

{
SQL_STRUCTURE sqlca sqlca;
void *ctx;

SQLCODE = get_context(&ctx);
if (SQLCODE) { return SQLCODE; }

sqleEndCtx(&ctx, SQL_CTX END_ALL, NULL, &sqlca);

if (SQLCODE !=0) {
sqlerror( CLIENT_SQL, "DESTROY", FILE , LINE |, &sqlca);
return SQLCODE;

}

return 0;

}

int get_context(void **ctx)
SQL_STRUCTURE sqlca sqlca;
sqleGetCurrentCtx(ctx, NULL, &sqlca);

if (SQLCODE !=0) {
sqlerror( CLIENT_SQL, "GETCTX", FILE , LINE , &sqlca);
return SQLCODE;

}

return 0;

}
Src.Common/tpccdbg.c

/***************************************************************
sk skokskkoksk ok kokok

** Licensed Materials - Property of IBM

sk

** Governed under the terms of the International

** License Agreement for Non-Warranted Sample Code.

k3k

** (C) COPYRIGHT International Business Machines Corp. 1996 - 2005

** All Rights Reserved.

EE

** US Government Users Restricted Rights - Use, duplication or
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** disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
sfe s s sk 3 sfe e s sfe s sfe ke st she sk sfe ke s sfe e sdeshe sk sfe e st she sk sfe ke e she s sdeshe s sfe e st ske s sfe ke st ske e skeske sk skt sfeske sk sk steskokoskolkokokok

dokskskokkkkkRK KK/

/*
* tccdbg.c - Debugging Routines
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <time.h>

#include "sqlca.h"
#include "sql.h"
#include "db2tpcc.h"
#include "tpccdbg.h"

#define DEBUG_FILENAME_SZ 128
#define DEBUG_PATH_SIZE 128

void del_print();
void new_print();
void ord_print();
void pay_print();
void stk_print();

void current_tmstmp(char *buf);

static int debuglnit = 0;
static char debugPath[ DEBUG_PATH_SIZE]="";

/* */
/* InitializeDebug */
/* */

__inline void InitializeDebug(void) {
if (debuglnit == 0) {
char *p = getenv("TPCC_DEBUGDIR");
if (p) {
strnepy(debugPath, p, DEBUG_PATH_SIZE);
}else {
strepy(debugPath, "C:\temp");

1

5
strcat(debugPath, "\");

¥
debuglnit = 1;
}
/* */
/* sqlerror */
/* */

void sqlerror(int tranType, char *msg, char *file, int line, SQL_STRUCTURE
sqlca *psqlca)

FILE *err_fp =NULL;

char err_fn[DEBUG_PATH_SIZE + DEBUG_FILENAME SZ];
char tranName[16];

int j,k;

char timeStamp[27];

char errStr[512]="";

InitializeDebug();

strnepy(err_fn, debugPath, DEBUG_PATH_SIZE);
current_tmstmp(&timeStamp[0]);

timeStamp[19] = (char)NULL;

switch(tranType)

{
case NEWORD_SQL:

// sprintf(err_fn, "%d.err.out", getpid());
strcat(err_fn, "new.err.out");
strepy(tranName, "NEW_ORDER");
break;

case DELIVERY SQL:
// sprintf(err_fn, "%d.err.out", getpid());
streat(err_fn, "del.err.out");
strepy(tranName, "DELIVERY™");
break;

case PAYMENT_SQL:
// sprintf(err_fn, "%d.err.out", getpid());
strcat(err_fn, "pay.err.out");
strepy(tranName, "PAYMENT");
break;

case ORDSTAT SQL:
// sprintf(err_fn, "%d.err.out", getpid());
streat(err_fn, "ord.err.out");
strepy(tranName, "ORDER_STAT");
break;

case STOCKLEV_SQL:
//sprintf(err_fn, "%d.err.out", getpid());
strcat(err_fn, "stk.err.out");
strepy(tranName, "STOCK_LVL");
break;

case 0:
streat(err_fn, "cli.err.out");
strepy(tranName, "CLIENT");
break;

default:
return,

}

/* Generate Formatted Error Message */
sqlaintp(errStr, 512, 78, psqlca);

if ((err_fp = fopen(err_fn, "a+")) == NULL)
{

return;

}

fprintf(err_fp, " \n");
fprintf(err_fp, "Transaction: %s (%s)\n", tranName, msg);
fprintf(err_fp, "FILE %s (%u)\n", file, line);
fprintf(err_fp, "SQLCODE %d ", psqlca->sqlcode);
fprintf(err_fp, "TIME %s\n", timeStamp);

fprintf(err_fp, " \n");
fprintflerr_fp, "%s", errStr);

fprintf(err_fp, " \n");

if (psqlca->sqlerrmc[0] !="" || psqlca->sqlerrmc[1] !="")
{

fprintf(err_fp, "slerrme: ");
for(j = 0;j <5; j+1)

for(k = 0; k < 16; k++) {
intpos=j*16+k;

if (pos < 70) fprintf(err_fp, "%02x ", psqlca->sqlerrmc[pos]);

else fprintf(err fp, " ");
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}
fprintf(err_fp," |");
for(k = 0; k < 16; k++) {
intpos=j* 16 +k;
charc="";
if (pos < 70) {
¢ = psqlca->sqlerrmc[pos];
if (lisprint(c)) c="";

fprintf(err_fp,"%c", c);
}
fprintf(err_fp,"[\n");
if j <4) fprintf(err_fp," "),

1

timeStamp[19] = (char)NULL;

if ((debug_fp = fopen(filename, "a+")) == NULL)
{

return;

}

fprintf(debug_fp,"Delivery debug information follows %s (%s)\n",

timeStamp, msg);

fprintf(debug_fp,"\n:
=======\n");

fprintf(debug_fp,"in_delivery_struct {\n");
fprintf(debug_fp,"\ts_ W_ID =%d (%X)\n",
in_delivery->s W_ID, in_delivery->s W_ID);

fprintf(err_fp, "sqlerrp: "); fprintf(debug_fp,"\ts_ O_CARRIER_ID = %d (%X)\n",
for(j = 0; j < 8; j++) in_delivery->s_O_CARRIER_ID, in_delivery->s_O_CARRIER_ID);
fprintf(err_fp, "%c", psqlca->sqlerrp[j]); fprintf(debug_fp,"\ts_O_DELIVERY_D = %lld (%l1X)\n",

fprintf(err_fp,"\n");

fprintf(err_fp, "sqlerrd: ");
for(j = 0;j < 6; j++)

fprintf(err_fp, " %d", psqlca->sqlerrd[j]);
fprintf(err_fp,"\n");

in_delivery->s O DELIVERY D time,
in_delivery->s_O_DELIVERY D _time);
fprintf(debug_fp,"}\n\n");

fprintf(debug_fp,"out delivery struct {\n");
fprintf(debug_fp,"\ts_transtatus = %d (%X)\n",

delivery ptr->s_transtatus,delivery_ptr->s_transtatus);

if (psqlca->sqlwarn[0] !="") fprintf(debug_fp,"\tdeadlocks = %d (%X)\n",

{ delivery ptr->deadlocks,delivery ptr->deadlocks);
fprintf(err_fp, "sqlwarn: ");
for(j =0;j <8 j++) for (j=0;j < 10; j++) {
fprintf(err_fp, "%c ", psqlca->sqlwarn([j]); fprintf(debug_fp,"\t\ts_O_ID[%d] =%d\n",
fprintf(err_fp,"\n"); j, delivery_ptr->s_O_ID[j]);
} }
fprintf(debug_fp,"\t}\n}\n\n");
fprintf(err_fp, "\n"); fclose(debug_fp);
}
fclose(err_fp);
¥
* */
/* new_debug */
/* del_debug */ void new_debug (struct out_neword_struct *neword_ptr,
/* */ struct in_neword_struct *in_neword,
void del_debug (struct out_delivery_struct *delivery ptr, char *msg)
struct in_delivery struct *in_delivery, {
char *msg) char debug_fn[DEBUG PATH_SIZE + DEBUG FILENAME SZ];
char debug_fa[DEBUG_PATH_SIZE + DEBUG_FILENAME SZ]; InitializeDebug();

InitializeDebug();
strnepy(debug_fn, debugPath, DEBUG_PATH_SIZE);
strcat(debug_fn, "del.debug.out");
del_print(delivery ptr, in_delivery, debug_fn, msg);
¥

/* */
/* del_print */
/* */

void del_print (struct out_delivery struct *delivery ptr,
struct in_delivery_struct *in_delivery,
char *filename,
char *msg)

FILE *debug_fp;
char timeStamp[27];

int j;

current_tmstmp(&timeStamp[0]);

strncpy(debug_fn, debugPath, DEBUG _PATH_SIZE);
strcat(debug_fn, "new.debug.out");
new_print(neword ptr, in_neword, debug_fn, msg);

}

* */
/* new_print */

/* */

void new_print (struct out neword_struct *neword_ptr,
struct in_neword_struct *in_neword,
char *filename,
char *msg)

FILE *debug_fp;
char timeStamp[27];
int j, items;

current_tmstmp(&timeStamp[0]);
timeStamp[19] = (char)NULL;

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005

51



if ((debug_fp = fopen(filename, "a+")) == NULL)
{

return;

}

fprintf(debug_fp,"New order debug information follows %s (%s)\n",
timeStamp, msg);

fprintf(debug_fp,"\n:

fprintf(debug_fp,"in_neword_struct {\n");

fprintf(debug_fp,"\ts C_ID = %d (%X)\n",
in_neword->s C_ID, in_neword->s C_ID);
fprintf(debug_fp,"\ts W_ID =%d (%X)\n",
in_neword->s W_ID, in neword->s W_ID);
fprintf(debug_fp,"\ts D_ID =%d (%X)\n",
in_neword->s D ID, in_neword->s D _ID);
fprintf(debug_fp,"\ts O OL_CNT = %d (%X)\n",
in_neword->s_ O_OL_CNT, in_neword->s_O_OL_CNT);
fprintf(debug_fp,"\ts all local = %d (%X)\n",
in_neword->s_all_local, in_neword->s_all local);
fprintf(debug_fp,"\ts O_ENTRY_D = %lld (%l1X)\n",

in_neword->s O_ENTRY D_time, in neword->s O_ENTRY_D_time);

// fprintf(?iebug_fp,”\ts_transtatus =%d (%X)\n",

/l in_neword->s_transtatus, in_neword->s_transtatus);
// fprintf(debug_£p,"\tduplicate_items= %d (%X)\n",
/! in_neword->duplicate_items, in_neword->duplicate_items);

fprintf(debug_fp,"\titems {\n");
items = in_neword->s_ O_OL_CNT;
for (j=0; j<items; j++) {
if(G 1=0)
fprintf(debug_fp,"\n");
fprintf(debug_fp,"\t\ts_OL_1_ID[%d]
Jj, in_neword->in_item[j].s_OL I ID,
in_neword->in_item[j].s_OL_I_ID);
fprintf(debug_fp,"\t\ts OL_SUPPLY_W_ID[%d] = %d (%X)\n",
j, in_neword->in_item[j].s OL _SUPPLY W _ID,
in_neword->in_item([j].s_ OL_SUPPLY_ W_ID);
fprintf(debug_fp,"\t\ts_ OL_QUANTITY[%d] = %d (%X)\n",
j, in_neword->in_item[j].s_ OL_QUANTITY,
in_neword->in_item[j].s. OL_QUANTITY);
}
fprintf(debug_fp,"\t}\n}\n\n");

= %d (%X)\n",

fprintf(debug_fp,"out_neword_struct {\n");

fprintf(debug_fp,"\ts C LAST  =%s\n",
neword_ptr->s_C_LAST);
fprintf(debug_fp,"\ts C CREDIT = %s\n",
neword ptr->s_C_CREDIT);
fprintf(debug_fp,"\ts W_TAX =%d\n",
neword_ptr->s W_TAX);
fprintf(debug_fp,"\ts D_TAX =%d\n",

neword_ptr->s_ D _TAX);
fprintf(debug_fp,"\ts C DISCOUNT = %d\n",

neword ptr->s_C_DISCOUNT);
fprintf(debug_fp,"\ts_O_ID =%d (%X)\n",

neword ptr->s_O_ID, neword_ptr->s_O_ID);
fprintf(debug_fp,"\ts O_OL CNT = %d (%X)\n",

neword ptr->s_O_OL_CNT, neword_ptr->s O_OL_CNT);
fprintf(debug_fp,"\ts O_ENTRY_D = %lld (%lIX)\n",

neword ptr->s_ O_ENTRY D _time,

neword ptr->s_O_ENTRY_D _time);

fprintf(debug_fp,"\ts total amount = %d\n",

neword_ptr->s_total amount);
fprintf(debug_fp,"\ts_transtatus = %d (%X)\n",

1
1
1
1
1
1
1
1

neword_ptr->s_transtatus, neword_ptr->s_transtatus);
fprintf(debug_fp,"\tdeadlocks = %d (%X)\n",
neword_ptr->deadlocks, neword_ptr->deadlocks);

fprintf(debug_fp,"\ts W_ID =%d (%X)\n",
neword_ptr->s_W_ID, neword_ptr->s W_ID);
fprintf(debug_fp,"\ts_D_ID =%d (%X)\n",
neword ptr->s D _ID, neword ptr->s D_ID);
fprintf(debug_fp,"\ts_all local = %d (%X)\n",
neword_ptr->s_all local, neword_ptr->s_all local);
fprintf(debug_fp,"\tduplicate_items= %d (%X)\n",
neword ptr->duplicate_items, neword_ptr->duplicate_items);

fprintf(debug_fp,"\titems {\n");
items = neword_ptr->s O _OL_CNT;
for (j=0; j<items; j++) {
ifj 1= 0)
fprintf(debug_fp,"\n");

fprintf(debug_fp,"\t\ts_ I NAME[%d] =%s\n",

j, neword ptr->item[j].s_I NAME);
fprintf(debug_fp,"\t\ts_I PRICE[%d] =%d\n",

j, neword_ptr->item[j].s_I_PRICE);
fprintf(debug_fp,"\t\ts OL_AMOUNT[%d] = %d\n",

j, neword ptr->item[j].s_ OL_AMOUNT);
fprintf(debug_fp,"\t\ts_ S QUANTITY[%d] = %d (%X)\n",
j,neword_ptr->item[j].s_ S QUANTITY,

neword_ptr->item[j].s S QUANTITY);

fprintf(debug_fp,"\t\ts_brand_generic[%d] = %c\n",
j, neword ptr->item[j].s_brand generic);
}
fprintf(debug_fp,"\t}\n}\n\n");
fclose(debug_fp);

}

/* */
/* ord_debug */

/* */

void ord_debug (struct out_ordstat_struct *ordstat_ptr,

{
I8

}

/*
/*
/*

struct in_ordstat_struct *in_ordstat,
char *msg)

char debug_fn[DEBUG_PATH_SIZE + DEBUG_FILENAME_SZ];

InitializeDebug();

strncpy(debug_fn, debugPath, DEBUG _PATH_SIZE);
strcat(debug_fn, "ord.debug.out");
ord_print(ordstat_ptr, in_ordstat, debug_fn, msg);

*/
ord_print */
*/

void ord print (struct out_ordstat struct *ordstat_ptr,

~—

struct in_ordstat_struct *in_ordstat,
char *filename,
char *msg)

FILE *debug_fp;
char timeStamp[27];

int j, items;

current_tmstmp(&timeStamp[0]);
timeStamp[19] = (char)NULL;

if ((debug_fp = fopen(filename, "a+")) == NULL)
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{

return;

}

fprintf(debug_fp,"Order status debug information follows %s (%s)\n",
timeStamp, msg);

fprintf(debug_fp,"\n:

fprintf(debug_fp,"in_ordstat struct {\n");
fprintf(debug_fp,"\ts W_ID =%d (%X)\n",
in_ordstat->s W_ID, in_ordstat->s W_ID);
fprintf(debug_fp,"\ts D ID =%d (%X)\n",
in_ordstat->s D ID, in_ordstat->s D ID);
fprintf(debug_fp,"\ts C_ID =%d (%X)\n",
in_ordstat->s_C_ID, in_ordstat->s_C_ID);
fprintf(debug_fp,"\ts C LAST = %s\n",
in_ordstat->s C_LAST);
fprintf(debug_fp,"}\n\n");

fprintf(debug_fp,"out ordstat struct {\n");
fprintf(debug_fp,"\ts C_ID =%d (%X)\n",
ordstat ptr->s C_ID, ordstat ptr->s_C_ID);

fprintf(debug_fp,"\ts C_FIRST  =%s\n",
ordstat_ptr->s_C_FIRST);

fprintf(debug_fp,"\ts C MIDDLE = %s\n",
ordstat ptr->s C_MIDDLE);

fprintf(debug_fp,"\ts C LAST  =%s\n",

ordstat_ptr->s_C_LAST);

fprintf(debug_fp,"\ts C BALANCE = %lld\n",
ordstat ptr->s C_BALANCE);
fprintf(debug_fp,"\ts O_ID =%d (%X)\n",

ordstat ptr->s_O_ID, ordstat_ptr->s_O_ID);
fprintf(debug_fp,"\ts O_ENTRY_D = %lld (%lIX)\n",

ordstat ptr->s O_ENTRY_D time, ordstat ptr->s O _ENTRY D _time);
fprintf(debug_fp,"\ts O_CARRIER ID = %d (%X)\n",

ordstat ptr->s_O_CARRIER_ID, ordstat ptr->s_O_CARRIER_ID);
fprintf(debug_fp,"\ts_ol_cnt = %d (%X)\n",

ordstat ptr->s_ol cnt, ordstat ptr->s_ol_cnt);
fprintf(debug_fp,"\ts_transtatus = %d (%X)\n",

ordstat_ptr->s_transtatus, ordstat_ptr->s_transtatus);
fprintf(debug_fp,"\tdeadlocks = %d (%X)\n",

ordstat_ptr->deadlocks, ordstat ptr->deadlocks);

fprintf(debug_fp,"\titems {\n");
items = ordstat_ptr->s_ol _cnt;
for (j =0; j <items; j++) {
if(G 1= 0)
fprintf(debug_fp,"\n");
fprintf(debug_fp,"\t\ts OL_SUPPLY_W_ID[%d] = %d (%X)\n",
j, ordstat ptr->item[j].s. OL_SUPPLY W _ID,
ordstat_ptr->item[j].s_ OL_SUPPLY W_ID);
fprintf(debug_fp,"\t\ts_ OL I ID[%d] =%d (%X)\n",
j, ordstat_ptr->item[j].s_OL I ID, ordstat ptr->item[j].s OL I ID);

fprintf(debug_fp,"\t\ts OL_QUANTITY[%d] = %d (%X)\n",
j, ordstat_ptr->item[j].s OL_QUANTITY,
ordstat_ptr->item[j].s_ OL_QUANTITY);
fprintf(debug_fp,"\t\ts OL_AMOUNT[%d] = %d\n",

j, ordstat ptr->item[j].s._ OL_AMOUNT);
fprintf(debug_fp,"\t\ts_ OL_DELIVERY D[%d] = %lld (%l1X)\n",

j.ordstat_ptr->item[j].s_OL_DELIVERY D _time,
ordstat ptr->item[j].s OL _DELIVERY D_time);

}

fprintf(debug_fp,"\t}\n}\n\n");

fclose(debug_fp);

}

* */
/* pay_debug */
/* */

void pay_debug (struct out_payment_struct *payment ptr,
struct in_payment_struct *in_payment,
char *msg)

char debug_fn[DEBUG_PATH_SIZE + DEBUG_FILENAME_SZ];

InitializeDebug();

strncpy(debug_fn, debugPath, DEBUG_PATH_SIZE);
strcat(debug_fn, "pay.debug.out");
pay_print(payment_ptr, in_payment, debug_fn, msg);

}

* */
/* pay_print */

I* */

void pay_print (struct out_payment_struct *payment ptr,
struct in_payment_struct *in_payment,
char *filename,
char *msg)

~—

FILE *debug_fp;
char timeStamp[27];

current_tmstmp(&timeStamp[0]);
timeStamp[19] = (char)NULL;

if ((debug_fp = fopen(filename, "a+")) == NULL)
{

return,

}

fprintf(debug_fp,"Payment debug information follows %s (%s)\n",
timeStamp, msg);

fprintf(debug_fp,"\n:
:::::::\n”);

fprintf(debug_fp,"in_payment struct {\n");
fprintf(debug_fp,"\ts H AMOUNT = %lld (%IIX)\n",
in_payment->s H AMOUNT, in_payment->s H AMOUNT);
fprintf(debug_fp,"\ts C ID =%d (%X)\n",
in_payment->s_C_ID, in_payment->s_C_ID);
fprintf(debug_fp,"\ts W_ID =%d (%X)\n",
in_payment->s_ W _ID, in_payment->s W_ID);
fprintf(debug_fp,"\ts D _ID =%d (%X)\n",
in_payment->s_D_ID, in_payment->s_D_ID);
fprintf(debug_fp,"\ts C_D ID = %d (%X)\n",
in_payment->s_C D ID, in_payment->s C D ID);
fprintf(debug_fp,"\ts C W_ID  =%d (%X)\n",
in_payment->s_C_W_ID, in_payment->s C_W_ID);

fprintf(debug_fp,"\ts C_LAST  =%s\n",
in_payment->s_C LAST);
fprintf(debug_fp,"\ts H DATE = %lld (%IIX)\n",

in_payment->s_H_DATE_time, in_payment->s_H_DATE _time);
fprintf(debug_fp,"\n}\n\n");

fprintf(debug_fp,"out_payment_ struct {\n");
fprintf(debug_fp,"\ts_ H DATE = %lld (%I1X)\n",

in_payment->s_H DATE time, in_payment->s_H DATE_time);
fprintf(debug_fp,"\ts C_CREDIT LIM = %lld\n",

payment ptr->s C_CREDIT LIM);
fprintf(debug_fp,"\ts_C_DISCOUNT = %d\n",

payment ptr->s_C_DISCOUNT);

fprintf(debug_fp,"\ts C BALANCE = %lld\n",
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payment_ptr->s_C_BALANCE);
fprintf(debug_fp,"\ts C_ID =%d (%X)\n",
payment_ptr->s_C_ID, payment _ptr->s_C_ID);
fprintf(debug_fp,"\ts W_STREET 1 =%s\n",
payment_ptr->s_W_STREET 1);
fprintf(debug_fp,"\ts W_STREET 2 =%s\n",
payment_ptr->s W_STREET 2);
fprintf(debug_fp,"\ts W_CITY =%s\n",
payment_ptr->s_W_CITY);
fprintf(debug_fp,"\ts W_STATE = %s\n",
payment_ptr->s W_STATE);
fprintf(debug_fp,"\ts W_ZIP =%s\n",
payment_ptr->s_W_ZIP);
fprintf(debug_fp,"\ts_ D_STREET_1 =%s\n",
payment ptr->s D STREET 1);
fprintf(debug_fp,"\ts D_STREET 2 =%s\n",
payment ptr->s D STREET 2);
fprintf(debug_fp,"\ts_ D_CITY  =%s\n",
payment_ptr->s D CITY);
fprintf(debug_fp,"\ts D STATE = %s\n",
payment_ptr->s D STATE);
fprintf(debug_fp,"\ts D_ZIP =%s\n",
payment_ptr->s_D_ZIP);
fprintf(debug_fp,"\ts C_FIRST = =%s\n",
payment_ptr->s_C_FIRST);
fprintf(debug_fp,"\ts C_MIDDLE = %s\n",
payment_ptr->s C_MIDDLE);
fprintf(debug_fp,"\ts C_LAST =%s\n",
payment_ptr->s_C_LAST);
fprintf(debug_fp,"\ts C_ STREET 1 = %s\n",
payment_ptr->s C_STREET 1);
fprintf(debug_fp,"\ts C_STREET 2 = %s\n",
payment_ptr->s_C_STREET 2);
fprintf(debug_fp,"\ts C_CITY  =%s\n",
payment_ptr->s_C_CITY);
fprintf(debug_fp,"\ts C_STATE = %s\n",
payment_ptr->s_C_STATE);
fprintf(debug_fp,"\ts_C_ZIP =%s\n",
payment_ptr->s_C_ZIP);
fprintf(debug_fp,"\ts C PHONE  =%s\n",
payment_ptr->s_C_PHONE);
fprintf(debug_fp,"\ts C_SINCE = %lld (%IIX)\n",
payment_ptr->s_C_SINCE _time, payment_ptr->s C_SINCE_time);
fprintf(debug_fp,"\ts C_CREDIT = %s\n",
payment_ptr->s_C_CREDIT);
fprintf(debug_fp,"\ts_ C_DATA  =%s\n",
payment_ptr->s C_DATA);
fprintf(debug_fp,"\ts_transtatus = %d (%X)\n",
payment_ptr->s_transtatus,payment_ptr->s_transtatus);
fprintf(debug_fp,"\tdeadlocks = %d (%X)\n",
payment_ptr->deadlocks,payment ptr->deadlocks);
fprintf(debug_fp,"\n}\n\n");
fclose(debug_fp);

}

/* */
/* stk_debug */

/* */

void stk_debug (struct out_stocklev_struct *stocklev,
struct in_stocklev_struct *in_stocklev,
char *msg)

char debug_fa[DEBUG_PATH_SIZE + DEBUG_FILENAME SZ];
InitializeDebug();

strnepy(debug_fn, debugPath, DEBUG_PATH_SIZE);
strcat(debug_fn, "stk.debug.out");

stk_print(stocklev, in_stocklev, debug_fn, msg);

}

/* */
/* stk_print */

* */

void stk_print (struct out_stocklev_struct *stocklev,
struct in_stocklev_struct *in_stocklev,
char *filename,
char *msg)

FILE *debug_fp;
char timeStamp[27];

current_tmstmp(&timeStamp[0]);
timeStamp[19] = (char)NULL;

if ((debug_fp = fopen(filename, "a+")) == NULL)
{

return;

}

fprintf(debug_fp,"Stock level debug information follows %s (%s)\n",
timeStamp, msg);

fprintf(debug_fp,"\n
=======\n");

fprintf(debug_fp,"in_stocklev_struct {\n");
fprintf(debug_fp,"\ts W_ID =%d (%X)\n",
in_stocklev->s W _ID, in_stocklev->s W_ID);
fprintf(debug_fp,"\ts D_ID =%d (%X)\n",
in_stocklev->s_D ID, in_stocklev->s_D_ID);
fprintf(debug_fp,"\ts_threshold = %d (%X)\n",
in_stocklev->s_threshold, in_stocklev->s_threshold);
fprintf(debug_fp,"}\n\n");

fprintf(debug_fp,"out_stocklev_struct {\n");

fprintf(debug_fp,"\ts_transtatus = %d (%X)\n",
stocklev->s_transtatus, stocklev->s_transtatus);

fprintf(debug_fp,"\tdeadlocks = %d (%X)\n",
stocklev->deadlocks, stocklev->deadlocks);

fprintf(debug_fp,"\ts_low_stock = %d (%X)\n",
stocklev->s_low_stock, stocklev->s low_stock);

fprintf(debug_fp,"}\n\n");

fclose(debug_fp);

}

void current_tmstmp(char *buf)
{
time_tt=time(NULL);
strncpy(buf,ctime(&t),19);
}

Src.Cli/Makefile

R R R R
HiHHHHH

## Licensed Materials - Property of IBM

#i

## Governed under the terms of the International

## License Agreement for Non-Warranted Sample Code.

#H

## (C) COPYRIGHT International Business Machines Corp. 1996 - 2004
## All Rights Reserved.

#it

## US Government Users Restricted Rights - Use, duplication or

## disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
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R R
TR

#
# Makefile - Makefile for Src.Cli (RTE/Driver Interface)
#
linclude $(TPCC_ROOT)/Makefile.config
#
HitHHHHHH
# Preprocessor, Compiler and Linker Flags
#
HitHHHHHH
BND_OPTS = GRANT PUBLIC\
MESSAGES $*.bnd.msg
PRP_OPTS = BINDFILE \
ISOLATION RR\
EXPLAIN ALL\
MESSAGES $*.prep.msg \
LEVEL $(TPCC_VERSION) \
NOLINEMACRO
INCLUDES = -I$(TPCC_SQLLIB)/include -I$(TPCC_ROOT)/include
CFLAGS = $(CFLAGS_OS) $(INCLUDES) $(CFLAGS_DEBUG) \

$(UOPTS) -D$(DB2EDITION) -D$(DB2VERSION)
-D$(TPCC_SPTYPE)

OBJS = $(TPCC_ROOT)/Src.Common/tpccmisc$(OBJEXT) \
$(TPCC_ROOT)/Src.Common/tpcedbg$(OBJEXT) \
$(TPCC_ROOT)/Src.Common/tpccctx$(OBJEXT) \
tpeecli$(OBJEXT)

LIBS = tpcecli$(LIBEXT)

#

HHHHHHH

# User Targets

#

HiHHHHHH

all: connect $(OBJS) plan $(LIBS) disconnect

$(AR) $(ARFLAGS) $(ARFLAGS_OUT)tpcccli$(LIBEXT)
$(OBJS) $S(ARFLAGS_LIB)

(@echo " "

@echo "Please copy lval.h, db2tpce.h, and tpeccli$(LIBEXT) to"

@echo "a place where they can be #included and linked with the"

@echo "RTE/driver code."

@echo " "

clean:

- $(ERASE) *.msg *.bnd *.plan *$(OBJEXT) *$(LIBEXT) tpcccli.c
#
e e i e e
HitHHHHH
# Helper Targets
#
e e e
HitHHHH

connect:

- db2 connect to $(TPCC_DBNAME)
disconnect:

- db2 connect reset

- db2 terminate
plan:

- db2exfmt -d $(TPCC_DBNAME) -¢ $(TPCC_SCHEMA) -s
$(TPCC_SCHEMA) -w -1 -n TPCCCLI -g -# 0 -o TPCCCLI.exfmt.plan

- db2expln -d $(TPCC_DBNAME) -¢ $(TPCC_SCHEMA) -p
TPCCCLI -s 0 -g -o TPCCCLI.expln.plan
rebind:  connect

db2 bind tpcecli.bnd $(BND_OPTS) QUERYOPT 7

T TR R RN TN TR TR R R NIRRT NN TN R R NIRRT NI T IR R RN TN TN TR TR R R NIRRT NI TR R TR RIN TN TN T TR TR R NIRRT N TR TR IRIRINTAT]
A T T
T TR R RN TN TR R R NIRRT TR T R R NIRRT N TR T IR R RN TN TN TR TR R NIRRT R TN TR TR RN RN TN TN TR TN TR NI NIRRT NTRTNIRIRIRINTAT]
HHH A T

@echo "Prepping $*.sqc"
-db2 prep $*.sqc $(PRP_OPTS) ISOLATION RR
(@echo "Binding $*.bnd"
db2 bind $*.bnd $(BND_OPTS) QUERYOPT 7
#
HHtHH
# Dependencies
#
HEHHHHHHH R R R
HHtHHH

# Client Library:

tpeecli$(LIBEXT):  $(OBJS)

# Source

tpee_all_sql$(OBJEXT): tpec_all sql.c
# Headers

tpee_all_sql.c:
$(TPCC_ROOT)/include/lval.h

$(TPCC_ROOT)/include/db2tpce.h

Src.Cli/tpcccli.sqc

/***************************************************************
sfe sk sk sfe sk ske sk sfeske sk skeoskosk sk

** Licensed Materials - Property of IBM

*%

** Governed under the terms of the International

** License Agreement for Non-Warranted Sample Code.

sk

** (C) COPYRIGHT International Business Machines Corp. 1996 - 2005
** All Rights Reserved.

dk

** US Government Users Restricted Rights - Use, duplication or

** disclosure restricted by GSA ADP Schedule Contract with IBM Corp.

sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk skl sk skoske sk sk sk stk sk stk sk stk sk skl sk sk sk stk sk stk sk stk sk stk skoskokskoskokskskok sk
ek e ke ke sk sk sk ok sk okokok /

/*
* tpeecli.sqe - Client/Server code for TPCC
*/

#include <stdlib.h>
#include <errno.h>
#include "db2tpcc.h"
#include "tpccapp.h"
#include "tpccdbg.h"

#include "sqlca.h"
#include "sql.h"

/l
// New Order CLIENT
/

static int itemComparison ( const void * a , const void * b )
{
struct in_items_struct * one = (struct in_items_struct *) a ;
struct in_items_struct * two = (struct in_items_struct *) b ;
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// Primary comparison key: 1 ID
/I Secondary comparison key: W_ID

if (one->s OL I ID !=two->s OL I ID)
{
return ( one->s_OL I ID -two->s OL 1 ID );
H
else
{
return ( one->s_OL_SUPPLY W _ID - two->s_OL SUPPLY W _ID );
}
}

int neword_sql ( struct in_neword_struct * in_neword
, struct out_neword_struct * neword )

{

struct sqlca sqlca ;
EXEC SQL BEGIN DECLARE SECTION;

struct ve_new_in
{

short len;

char data[ 270 ] ;
} * pHostvarlnput ;

struct ve_new_out
{
short len;
char data[ 662 ];
} * pHostvarOutput ;

EXEC SQL END DECLARE SECTION;
int clientRc = TRAN_OK ;
int itemIndex =0 ;

/* Create Timestamp */
in_neword->s_O_ENTRY D_time = time(NULL) ;

// Determine if order is "all-local" or not
// NOTE: This loop will exit on the iteration *after* finding the last
// item; this effectively takes care of the 0-based/1-based conversion
// and we don't have to add one when assigning to s O_OL_CNT below.
in_neword->s_all_local =1;
for (itemIndex =0 ;
itemIndex < 15 && in_neword->in_item[ itemIndex ].s OL I ID !=
UNUSED _ITEM 1D ;
itemIndex++
)
{
if (in_neword->in_item[ itemIndex ].s OL_SUPPLY W_ID !=
in_neword->s W_ID )
{
in_neword->s_all local =0 ;
}
¥

in_neword->s_O_OL_CNT = itemIndex ;

// Sort the item list. Since invalid item IDs = 100001, we will remain
/I compliant with the spec (Section 2.4.2.3 Comment 1.

gsort( in_neword->in_item, in_neword->s_ O_OL _CNT
, sizeof (in_neword->in_item[ 0 ] )
, itemComparison

)

pHostvarlnput = (struct vc_new_in *) in_neword ;
pHostvarlnput->len = sizeof(struct in_neword_struct) -
SPGENERAL ADJUST ;

pHostvarOutput = (struct vc_new_out *) neword;
pHostvarOutput->len = sizeof(struct out neword_struct) -
SPGENERAL ADJUST ;

#ifdef DEBUGIT
new_debug(neword, in_neword, "Client before SP call");
#endif /* DEBUGIT */

#ifdef SWAP_ENDIAN
for (itemIndex=0; itemIndex<in_neword->s O_OL_CNT; itemIndex++)

SWAP_BYTE(in_neword->in_item[ itemIndex ].s_OL_I ID);
SWAP_BYTE(in_neword->in_item[ itemIndex ].s_OL_SUPPLY_W_ID);
SWAP_BYTE(in_neword->in_item[ itemIndex ].s_ OL_QUANTITY);

}
SWAP_BYTE(in_neword->s_O_ENTRY_D_time);
SWAP_BYTE(in_neword->s_C_ID);
SWAP_BYTE(in_neword->s_W_ID);
SWAP_BYTE(in_neword->s D ID);
SWAP_BYTE(in_neword->s_O_OL_CNT);
SWAP_BYTE(in_neword->s_all_local);
SWAP_BYTE(in_neword->duplicate_items);
#endif /SWAP_ENDIAN

EXEC SQL CALL news ( :*pHostvarlnput, :*pHostvarOutput );

#ifdef SWAP_ENDIAN
SWAP_BYTE(in_neword->s_O_ENTRY_D_time);
SWAP_BYTE(in_neword->s_C_ID);
SWAP_BYTE(in_neword->s_W_ID);
SWAP_BYTE(in_neword->s D ID);
SWAP_BYTE(in_neword->s_O_OL_CNT);
SWAP_BYTE(in_neword->s_all_local);
SWAP_BYTE(in_neword->duplicate_items);
for (itemIndex=0; itemIndex<in_neword->s_O_OL_CNT; itemIndex++)

SWAP_BYTE(in_neword->in_item[ itemIndex ].s_OL_I_ID);
SWAP_BYTE(in_neword->in_item[ itemIndex ].s_ OL_SUPPLY_ W _ID);
SWAP_ BYTE(in_neword->in_item[ itemIndex ].s OL_QUANTITY);

}

SWAP_BYTE(neword->s_O_ENTRY_D_time);
SWAP_BYTE(neword->s W_TAX);
SWAP_BYTE(neword->s_D_TAX);
SWAP_BYTE(neword->s_C_DISCOUNT);
SWAP_BYTE(neword->s_total amount);
SWAP_BYTE(neword->s_O_ID);
SWAP_BYTE(neword->s_O_OL_CNT);
SWAP_BYTE(neword->s_transtatus);
SWAP_BYTE(neword->deadlocks);

for (itemIndex=0; itemIndex<in_neword->s_O_OL_CNT; itemIndex++)

SWAP_BYTE(neword->item[ itemIndex ].s_I PRICE);
SWAP_BYTE(neword->item[ itemIndex ].s_ OL_AMOUNT);
SWAP_BYTE(neword->item[ itemIndex ].s S QUANTITY);

}
#endif /SWAP_ENDIAN

if ( sqlca.sqlcode ==0)
double wtax = neword->s_ W_TAX /10000.0 ;

double dtax = neword->s_D TAX / 10000.0 ;
double cdisc = neword->s_C_DISCOUNT / 10000.0 ;
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double factor = (1.0 - cdisc) * (1.0 + wtax + dtax) ; EXEC SQL BEGIN DECLARE SECTION;
/I Compute order total // Inputs
neword->s_total _amount=0; sqlint64 h_amount ;

sqlint32 in_c_id ;
for (itemIndex =0 ;

itemIndex < in_neword->s_O_OL_CNT ; // from input , not output struct s_data_type { short len ; char data[ 16 ]; } ¢_last _input ;
itemIndex++
) sqlint32 w_id ;
{ sqlint32 ¢ w_id ;
if (neword->item[ itemIndex ].s I PRICE >0) // A zero price signifies a short d id;
bad item short ¢ d id;
{ sqlint64 h_date;
neword->item[ itemIndex ].s OL_AMOUNT = neword->item[
itemIndex ].s I PRICE * // Outputs
in_neword->in_item[ itemIndex
].s_OL_QUANTITY ; // reference input value sqlint32 ¢_id ;
neword->s_total _amount += neword->item[ itemIndex sqlint64 ¢ _credit lim ;
].s_OL_AMOUNT ; sqlint32 c_discount ;

sqlint64 c_balance ;

}
} char w_street 1[20],w street 2[20];
char w city[20], w. state[2], w. zip[9];

//'s_total _amount gets cast implicitly to a double to do the arithmetic,

// and then cast back to a sqlint32. char d street 1[20],d street 2[20], d city[20];
neword->s_total amount *= factor; char d state[2], dzip[9], c first[16];

}

else char c last[16];

{
sqlerror( NEWORD_SQL, "NEW", FILE , LINE , &sqlca); char ¢ middle[2] ,c street 1[20];
neword->s_transtatus = FATAL SQLERROR ; char ¢ street 2[20],c city[20], «c state[2];
clientRc = FATAL SQLERROR ; char ¢ zip[9], «c phone[16];

}

char c credit[2];
/* Update Output Structure with Timestamp */

neword->s_O_ENTRY_D_time = in_neword->s_O_ENTRY_D_time ; sqlint64 c_since ;
#ifdef DEBUGIT char c¢_data[200];
new_debug(neword, in_neword, "Client after SP call"); short c_data_indicator =0 ;

#endif /* DEBUGIT */
struct ¢_data prefix_c_last_type { short len ; char data[ 28 ]; }

if (neword->s_transtatus <= FATAL_SQLERROR) ¢ data prefix _c last;
{ struct ¢_data_prefix _c id type { shortlen ; char data[ 341 }
new_debug(neword, in_neword, "NEW failed"); c_data_prefix_c id;
clientRc = FATAL SQLERROR ;
}
EXEC SQL END DECLARE SECTION;
if (neword->s_transtatus == INVALID ITEM)
{
clientRc = INVALID ITEM ; // Input redirects
v
s
#define h_amount in_payment->s H AMOUNT
return ( clientRc ) ; #define in_c_id in_payment->s_C_ID
}
#define w_id in_payment->s_W_ID
/1 #define d_id in_payment->s_D ID
// Payment CLIENT
/! #define c_d id in_payment->s C D _ID
#define c_w_id in_payment->s_C_W_ID
int payment_sql ( struct in_payment_struct * in_payment #define h_date in_payment->s_H_DATE_time
, struct out_payment_struct * payment )
{ // Output redirects

struct sqlca sqlca ;
#define c_credit_lim  payment->s_C_CREDIT_LIM
int clientRc = TRAN_OK ; #define ¢_discount payment->s_ C_DISCOUNT
#define c_balance payment->s C_ BALANCE

© IBM Corporation - TPC Benchmark C Full Disclosure Report - October 2005



#define c_id
#define c_last

payment->s_C_ID
payment->s_ C_LAST

#define c_first
#define c_middle
#define c_street 1
#define c_street 2
#define c_city
#define c_state
#define c_zip
#define c_phone
#define c_credit
#define c_since
#define c_data

payment->s_C_FIRST
payment->s_C_MIDDLE
payment->s C_STREET 1
payment->s C_STREET 2
payment->s C_CITY
payment->s_C_STATE
payment->s_C_ZIP
payment->s C_PHONE
payment->s_C_CREDIT
payment->s_C_SINCE_time
payment->s_C_DATA

#define w_street_1
#define w_street 2
#define w_city
#define w_state
#define w_zip

payment->s W_STREET 1

payment->s_ W_STREET 2
payment->s W_CITY
payment->s W_STATE
payment->s W_ZIP

#define d_street_1
#define d_street 2
#define d_city
#define d_state
#define d_zip

payment->s D STREET 1

payment->s D STREET 2
payment->s D_CITY
payment->s_ D _STATE
payment->s_D_ZIP

/* Create Timestamp */
in_payment->s_H DATE_time = (sqlint64) time( NULL ) ;

payment->deadlocks = -1 ;
payment->s_transtatus = TRAN_OK ;

if(c wid==0){c w id=w_id; }
if(c_.d id==0) {c d id=d id; }

#ifdef DEBUGIT
pay_debug(payment, in_payment, "Client before SQL call");
#endif /* DEBUGIT */

// Create ¢_data_prefix strings and copy some elements from
// in > out struct outside of retry_tran loop

if(in_c id==0)
{
c_data prefix_c last.len = sprintf( ¢_data prefix_c_last.data, " %2.2d
%6.6d %2.2d %6.6d %04.4d.%602.2d", ¢ _d_id,c w_id,d_id,w_id,
(int)(h_amount / 100) , (int)(h_amount % 100) ) ;

// Setup the input ¢_last varchar
c_last_input.len = strlen( in_payment->s C LAST ) ;
memcpy( c_last_input.data , in_payment->s C_LAST, c_last_input.len ) ;

// Copy to the output structure
memcepy( payment->s_C_LAST , in_payment->s_C_LAST, sizeof{(
payment->s C_LAST));
} else {

// Copy c_id to the output structure
c_id=in_c_id;

c_data_prefix_c_id.len = sprintf( c¢_data_prefix_c_id.data, " %5.5d %2.2d

%6.6d %2.2d %6.6d %04.4d.%02.2d", ¢ id,c d id,c w id,d id,w_id,
(int)(h_amount / 100), (int)(h_amount % 100) ) ;

!

retry tran:
payment->deadlocks ++ ;
if (in ¢ id==0)
EXEC SQL BEGIN COMPOUND NOT ATOMIC STATIC

SELECT W_STREET 1, W _STREET 2, W CITY, W_STATE,
W_ZIP
,D_STREET 1,D_STREET 2,D _CITY,D STATE, D _ZIP
,C_ID, C_FIRST, C_ MIDDLE, C_STREET I, C_STREET 2
,C_CITY, C_STATE, C_ZIP, C_PHONE, C_SINCE, C_CREDIT,
C_CREDIT LIM
,C_DISCOUNT, C_BALANCE, C_DATA

INTO :w_street_1,:w_street 2, :w_city, :w_state , :w_zip
,:d _street 1, :d street 2,:d_city, :d_state, :d_zip
,:c_id, :c_first, :c_middle, :c street 1,:c street 2, :c city,
c_state
,:c_zip, :c_phone, :c_since, :c_credit, :c_credit_lim
,:c_discount , :c_balance, :c_data :c_data_indicator

FROM TABLE (PAY C_LAST( :w_id
,:d_id
,ic w_id
,ic did
,:c_last_input
,:h_date
,:h_amount
,:c_data prefix_c last

)

YAST( W_STREET I, W_STREET 2, W CITY,

W_STATE, W_ZIP

,D_STREET_1,D_STREET 2,D _CITY, D_STATE,
D_ZIP

,C_ID, C_FIRST, C_MIDDLE, C_STREET 1,
C_STREET 2

,C_CITY, C_STATE, C_ZIP, C_PHONE, C_SINCE,
C_CREDIT, C_CREDIT_LIM

,C_DISCOUNT, C_BALANCE, C_DATA

)

COMMIT ;

END COMPOUND ;

}

else
EXEC SQL BEGIN COMPOUND NOT ATOMIC STATIC

SELECT W_STREET 1, W STREET 2, W CITY, W_STATE,
W _ZIP
,D_STREET I, D_STREET 2,D _CITY,D STATE, D ZIP
,C_LAST, C_FIRST, C MIDDLE, C_STREET 1, C_STREET 2
,C_CITY, C_STATE, C_ZIP, C_PHONE, C_SINCE, C_CREDIT,
C_CREDIT LIM
,C_DISCOUNT, C_BALANCE, C_DATA

INTO :w_street 1,:w_street 2, :w_city , :w_state , :w_zip
,:d_street 1,:d street 2,:d city, :d state, :d zip
,:c_last, :c_first, :c_middle, :c_street_1,:c_street 2, :c_city,
:c_state
,:c_zip,:c_phone, :c_since, :c_credit, :c_credit lim
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,:c_discount , :c_balance, :c_data :c_data_indicator
FROM TABLE (PAY_C ID( :w_id

,:d id

,ic w_id

,ic did

,:in_c _id

,:h_date

,:h_amount

,:c_data prefix_c_id

)

YAST( W_STREET 1, W _STREET 2, W_CITY,
W_STATE, W_ZIP

,D_STREET 1,D_STREET 2,D _CITY, D STATE,

D _ZIP
,C_LAST, C_FIRST, C_MIDDLE, C_STREET 1,
C_STREET 2
,C_CITY, C_STATE, C_ZIP, C_PHONE, C_SINCE,
C_CREDIT, C_CREDIT_LIM
,C_DISCOUNT, C_BALANCE, C_DATA
)

COMMIT ;

END COMPOUND ;

}

/* Update Output Structure with Timestamp */
payment->s H DATE time = in_payment->s H DATE time;

#ifdef DEBUGIT

pay_debug(payment, in_payment, "Client after SQL call");
#endif /* DEBUGIT */

if ('sqlca.sqlcode !1=0)

DLCHK( retry_tran ) ;

sqlerror( PAYMENT _SQL , "PAY", FILE , LINE_ , &sqlca);
payment->s_transtatus = FATAL_SQLERROR ;
clientRc = FATAL SQLERROR ;
pay_debug( payment, in_payment, "PAY failed" ) ;
EXEC SQL ROLLBACK WORK ;
if ('sqlca.sqlcode '=0)
sqlerror( PAYMENT SQL, "ROLLBACK FAILED", FILE_,
_LINE , &sqlca);
}
}

return ( clientRc ) ;
H

/!
// Order Status CLIENT
//

int ordstat_sql ( structin_ordstat_struct * in_ordstat
, struct out_ordstat_struct * ordstat)

{

struct sqlca sqlca ;

EXEC SQL BEGIN DECLARE SECTION;

struct ve_ord_in

{

short len ;
char data[ 42 ] ;
} *in_ord ;

struct ve_ord_out

{
short len ;

char data[ 446 ] ;
} *out_ord ;

EXEC SQL END DECLARE SECTION;

int clientRc = TRAN_OK ;
int itemIndex =0 ;

in_ord =(struct vc_ord_in *) in_ordstat ;
in_ord->len = sizeof(struct in_ordstat_struct) - SPGENERAL ADJUST ;

out ord =(struct vc_ord out *) ordstat ;

out_ord->len = sizeof(struct out_ordstat_struct) - SPGENERAL ADJUST ;

#ifdef DEBUGIT
ord_debug(ordstat, in_ordstat, "Client before SP call");
#endif /* DEBUGIT */

#ifdef SWAP_ENDIAN
SWAP_BYTE(in_ordstat->s C_ID);
SWAP_BYTE(in_ordstat->s_W_ID);
SWAP_BYTE(in_ordstat->s_D_ID);

#endif /SWAP_ENDIAN

EXEC SQL CALL ords ( :*in_ord, :*out ord ) ;

#ifdef SWAP_ENDIAN
SWAP_BYTE(in_ordstat->s C_ID);
SWAP_BYTE(in_ordstat->s W_ID);
SWAP_BYTE(in_ordstat->s_D_ID);

SWAP_BYTE(ordstat->s C_BALANCE);
SWAP_BYTE(ordstat->s_O_ENTRY_D_time);
SWAP_BYTE(ordstat->s_C_ID);
SWAP_BYTE(ordstat->s_O_ID);

SWAP BYTE(ordstat->s_O_CARRIER ID);
SWAP_BYTE(ordstat->s_ol_cnt);
SWAP_BYTE(ordstat->s_transtatus);
SWAP_BYTE(ordstat->deadlocks);

for (itemIndex=0; itemIndex<ordstat->s_ol cnt; itemIndex++)

SWAP_BYTE(ordstat->item[ itemIndex
SWAP_BYTE(ordstat->item[ itemIndex

[ ].s_OL_DELIVERY D time);

[ Ik
SWAP_BYTE(ordstat->item[ itemIndex ].

[ )

[ )

s_ OL_AMOUNT);

s OL 1 ID);

s OL_SUPPLY W _ID);
s OL_QUANTITY);

SWAP_BYTE(ordstat->item[ itemIndex
SWAP_BYTE(ordstat->item[ itemIndex

}
#endif //SWAP_ENDIAN

if ( sqlca.sqlcode ==0)

{
// Propogate the field we already knew into the output structure
/1 60% of the time, we already new c_last (input c¢_id is 0)

if (in_ordstat->s C ID==0)
{
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memcpy( ordstat->s C_LAST , in_ordstat->s_C_LAST, sizeof(
ordstat->s C LAST));
¥
else
{
ordstat->s C ID =in_ordstat->s C ID;
¥
}
else
{
sqlerror( ORDSTAT SQL, "ORD", FILE , LINE , &sqlca);
ordstat->s_transtatus = FATAL SQLERROR ;
clientRc = FATAL SQLERROR ;

}

#ifdef DEBUGIT
ord_debug(ordstat, in_ordstat, "Client after SP call");
#endif /* DEBUGIT */

if (ordstat->s_transtatus <= FATAL SQLERROR )
{
ord_debug(ordstat, in_ordstat, "ORD failed");
clientRc = FATAL SQLERROR ;
}

return ( clientRc ) ;

1

//
// Delivery CLIENT
//

int delivery sql ( struct in_delivery_struct * in_delivery
, struct out_delivery struct * delivery )

{
struct sqlca sqlca ;

EXEC SQL BEGIN DECLARE SECTION;

struct ve_del in

{

short len ;
char data[ 22 ] ;
} *in_del ;

struct ve_del_out

{

short len;
char data[ 50 ] ;
} * out_del ;
EXEC SQL END DECLARE SECTION;

int clientRc = TRAN_OK ;
int orderIndex =0 ;

/* Create Timestamp */
in_delivery->s_O_DELIVERY D _time = (sqlint64) time( NULL ) ;

in_del =(struct vc_del in *) in_delivery ;
in_del->len = sizeof(struct in_delivery_struct) - SPGENERAL_ ADJUST;

out del = (struct vc_del out *) delivery ;
out_del->len = sizeof{(struct out_delivery struct) - SPGENERAL ADJUST;

#ifdef DEBUGIT
del debug(delivery, in_delivery, "Client before SP call");

#endif /* DEBUGIT */

#ifdef SWAP_ENDIAN
SWAP_BYTE(in_delivery->s_ O DELIVERY D _time);
SWAP_BYTE(in_delivery->s_W_ID);
SWAP_BYTE(in_delivery->s_O_CARRIER_ID);

#endif /SWAP_ENDIAN

EXEC SQL CALL dels ( :*in_del, :*out_del ) ;

#ifdef SWAP_ENDIAN
SWAP_BYTE(in_delivery->s_O_DELIVERY D _time);
SWAP_BYTE(in_delivery->s_W_ID);
SWAP_BYTE(in_delivery->s_O_CARRIER_ID);

for (orderIndex=0; orderIndex<10; orderIndex++) {
SWAP_BYTE(delivery->s O _ID[ orderIndex ]);

}

SWAP_BYTE(delivery->s_transtatus);

SWAP_BYTE(delivery->deadlocks);
#endif /SWAP_ENDIAN

#ifdef DEBUGIT
del_debug(delivery, in_delivery, "Client after SP call");
#endif /* DEBUGIT */

if ('sqlca.sqlcode !1=0)

sqlerror( DELIVERY SQL, "DEL", FILE , LINE , &sqlca);

delivery->s_transtatus = FATAL _SQLERROR ;
clientRc = FATAL_SQLERROR ;
}

if ( delivery->s_transtatus <= FATAL_SQLERROR )

del_debug(delivery, in_delivery, "DEL failed");
clientRc = FATAL SQLERROR ;
}

return ( clientRc ) ;

}

//
// Stock CLIENT
/

#undef w_id
#undef d_id

int stocklev_sql ( struct in_stocklev_struct * in_stocklev
, struct out_stocklev_struct * stocklev )

{ struct sqlca sqlca ;
int clientRc = TRAN_OK ;
EXEC SQL BEGIN DECLARE SECTION;
// input
sqlint32 threshold ;
// output

sqlint32  low_stock ;

EXEC SQL END DECLARE SECTION;
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#define w_id  in_stocklev->s W_ID
#defined id  in_stocklev->s D_ID
#define threshold in_stocklev->s_threshold
#define low_stock stocklev->s low_stock

stocklev->deadlocks = -1 ;
stocklev->s_transtatus = TRAN_OK ;

#ifdef DEBUGIT
stk_debug(stocklev, in_stocklev, "Client before SQL call");
#endif /* DEBUGIT */

retry tran:
stocklev->deadlocks ++ ;
EXEC SQL BEGIN COMPOUND NOT ATOMIC STATIC
SELECT COUNT(S_I_ID ) INTO :low_stock
FROM ( SELECT DISTINCT S I ID
FROM ORDER_LINE , STOCK , DISTRICT

WHERED W_ID =:w_id
ANDD ID=:d id
ANDOL_O_ID <d_next o_id
AND OL_O_ID >=(d_next_o_id -20)
ANDOL W_ID=D_W_ID
ANDOL D ID=D ID
ANDS 1 ID=OL_I_ID
ANDS W_ID=OL_W_ID
AND S_QUANTITY < :threshold

)OLS

WITH CS

s

COMMIT ;
END COMPOUND ;

#ifdef DEBUGIT
stk_debug(stocklev, in_stocklev, "Client after SQL call");
#endif /* DEBUGIT */

if ('sqlca.sqlcode !1=0)

{
DLCHK( retry_tran ) ;

sqlerror( STOCKLEV_SQL,"STK", FILE , LINE , &sqlca);
stocklev->s_transtatus = FATAL SQLERROR ;

clientRc = FATAL SQLERROR ;

stk_debug( stocklev, in_stocklev, "STK failed" ) ;

EXEC SQL ROLLBACK WORK ;

if ('sqlca.sqlcode !=0)

sqlerror( STOCKLEV_SQL, "ROLLBACK FAILED", FILE ,
__LINE_, &sqlca);
}

}

return ( clientRc ) ;

H

nullDB/nullDB.cpp

// nullDB.cpp : Defines the entry point for the DLL application.
1
#include "stdafx.h"
#include "nullDB.h"
#include ". \tpcclsapiltpce.h"
BOOL APIENTRY DIIMain( HANDLE hModule,
DWORD ul_reason_for call,
LPVOID IpReserved

{

switch (ul_reason_for call)

case DLL PROCESS ATTACH:

case DLL_ THREAD ATTACH:

case DLL THREAD DETACH:

case DLL PROCESS DETACH:
break;

return TRUE;
}
// This is an example of an exported variable
NULLDB_API int dataSet = 0;
extern "C" NULLDB_API int connect_db(char *dbName,void **ctx)
{
return OK;
¥
extern "C" NULLDB_API int disconnect_db(void *ctx)
{
return OK;
}
extern "C" NULLDB_API int do_nord(struct nord_wrapper *nord,void *ctx)
{
nord->out_nord.s_transtatus = 0;
if (dataSet == 0)
{
strepy(nord->out_nord.s C_LAST,"NOYOLA");
strepy(nord->out_nord.s C_CREDIT,"GC");
nord->out_nord.s W_TAX = 1694;
nord->out_nord.s D TAX =967,
nord->out_nord.s_ C_DISCOUNT = 1024;
nord->out_nord.s_O_ID =3013;
nord->out_nord.s O_OL CNT =4;
nord->out_nord.s_total amount = 32345;
nord->out_nord.s O_ENTRY_D_time = 1234567890;
strepy(nord->out_nord.item[0].s I NAME,"98 Toyota Supra Turbo");
nord->in_nord.in_item[0].s OL I ID =1;
nord->in_nord.in_item[0].s_ OL_QUANTITY =1;
nord->in_nord.in_item[0].s_OL_SUPPLY W_ID =1;
nord->out_nord.item[0].s_ I PRICE = 42000,
nord->out_nord.item[0].s_OL_AMOUNT = 554000;
nord->out_nord.item[0].s_ S QUANTITY =31;
nord->out_nord.item[0].s_brand generic ='G",
strepy(nord->out_nord.item[1].s I NAME,"HKS Turbo Timer");
nord->in_nord.in_item[1].s_OL_I ID =1;
nord->in_nord.in_item[1].s_ OL_QUANTITY =1;
nord->in_nord.in_item[1].s_ OL_SUPPLY W_ID =1;
nord->out_nord.item[1].s_I PRICE =4500;
nord->out_nord.item[1].s_ OL_AMOUNT = 438100;
nord->out_nord.item[1].s S QUANTITY =57,
nord->out_nord.item[1].s_brand generic ='G",
strepy(nord->out_nord.item[2].s_ I NAME,"TRD GEN2 Exhaust");
nord->in_nord.in_item[2].s_OL_I ID =1;
nord->in_nord.in_item[2].s_ OL_QUANTITY =1;
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nord->in_nord.in_item[2].s_OL_SUPPLY W_ID =1;
nord->out_nord.item[2].s I PRICE = 6734;
nord->out_nord.item[2].s_ OL_AMOUNT =47173;
nord->out_nord.item[2].s S QUANTITY =42;
nord->out_nord.item[2].s_brand_generic ='G";

strepy(nord->out_nord.item[3].s I NAME,"BLITZ DUAL-SOLENOID");

nord->in_nord.in_item[3].s OL I ID =1;
nord->in_nord.in_item[3].s OL_QUANTITY =1;
nord->in_nord.in_item[3].s OL SUPPLY W ID =1;
].s_1_PRICE = 35000;
1

1

1

nord->out_nord.item[3

nord->out_nord.item[3].s_ OL_AMOUNT = 12096;
nord->out_nord.item[3].s_ S QUANTITY = 84;
nord->out_nord.item[3].s_brand_generic ='G";
dataSet = 1;

}

else

{

strepy(nord->out_nord.s C_LAST,"SIMPSON");
strepy(nord->out_nord.s C_CREDIT,"GC");

nord->out_nord.s W_TAX =913;

nord->out_nord.s D_TAX =1519;
nord->out_nord.s_C_DISCOUNT = 958;

nord->out_nord.s_O_ID = 1410;

nord->out_nord.s O OL CNT =9;
nord->out_nord.s_total amount = 12345;

nord->out_nord.s_ O_ENTRY_D_time = 1234567890;
strepy(nord->out_nord.item[0].s_I NAME,"97 Toyota Supra NA");
nord->in_nord.in_item[0].s OL I ID =1;
nord->in_nord.in_item[0].s_ OL_QUANTITY = 1;
nord->in_nord.in_item[0].s_OL_SUPPLY_W_ID =1;
nord->out_nord.item[0].s I PRICE = 30000;
nord->out_nord.item[0].s_ OL_AMOUNT = 769600,
nord->out_nord.item[0].s_S_QUANTITY =97,
nord->out_nord.item[0].s_brand_generic ='G'";
strepy(nord->out_nord.item[1].s_I NAME,"98 Turbo Stereo");
nord->in_nord.in_item[1].s OL I ID =1;
nord->in_nord.in_item[1].s_ OL_QUANTITY = 1;
nord->in_nord.in_item[1].s_OL_SUPPLY_W_ID =1,
nord->out_nord.item[1].s I PRICE = 10001;
nord->out_nord.item[1].s_ OL_AMOUNT = 192999,
nord->out_nord.item[1].s_S_QUANTITY =51;
nord->out_nord.item[1].s_brand_generic ='G'";
strepy(nord->out_nord.item[2].s_I NAME,"XERD Exhaust Header");
nord->in_nord.in_item[2].s OL I ID =1;
nord->in_nord.in_item[2].s_ OL_QUANTITY = 1;
nord->in_nord.in_item[2].s_OL_SUPPLY W _ID=1[;
nord->out_nord.item[2].s_I PRICE = 4000;
nord->out_nord.item[2].s. OL_AMOUNT = 41670;

[2].
2].

1
1
1
1

nord->out_nord.item[2].s S QUANTITY = 14;
nord->out_nord.item[2].s_brand_generic ='G";
strepy(nord->out_nord.item[3].s I NAME,"LEXOL Conditioner");
nord->in_nord.in_item[3].s OL I ID =1;
nord->in_nord.in_item[3].s_OL QUANTITY = [;
nord->in_nord.in_item[3].s_OL_SUPPLY_W_ID =1;
nord->out_nord.item[3].s_I PRICE = 1400;
)
)
ik

nord->out_nord.item[3].s_S QUANTITY = 90;
nord->out_nord.item[3].s_brand_generic ='G";
strepy(nord->out_nord.item[4].s_ I NAME,"TRD Sticker 1");
nord->in_nord.in_item[4].s OL I ID =1;
nord->in_nord.in_item[4].s_OL QUANTITY = [;
nord->in_nord.in_item[4].s_OL_SUPPLY W _ID=1;
nord->out_nord.item[4].s I PRICE = 1400;
4].
).
]

[3

nord->out_nord.item[3].s. OL_AMOUNT = 17213;
[3
3

[
nord->out_nord.item[4].s. OL_AMOUNT = 27232;
nord->out_nord.item[4].s_S QUANTITY =75;
nord->out_nord.item[4].s_brand_generic ='G";
strepy(nord->out_nord.item[5].s_I NAME,"TRD Sticker 2");
nord->in_nord.in_item[5].s OL I ID =1;

nord->in_nord.in_item[5].s_OL_QUANTITY = 1;
nord->in_nord.in_item[5].s_ OL_SUPPLY_W_ID =1;
nord->out_nord.item[5].s_I PRICE = 4400;
nord->out_nord.item[5].s OL_AMOUNT = 35808;
nord->out_nord.item[5].s_S_QUANTITY = 22;
nord->out_nord.item[5].s_brand generic ='G";
strepy(nord->out_nord.item[6].s I NAME,"TRD Sticker 3");
nord->in_nord.in_item[6].s OL I ID =1;
nord->in_nord.in_item[6].s_OL_QUANTITY = 1;
nord->in_nord.in_item[6].s_ OL_SUPPLY_W_ID =1;
nord->out_nord.item[6].s_ I PRICE = 5500;
nord->out_nord.item[6].s OL_AMOUNT = 44392;
nord->out_nord.item[6].s_S_QUANTITY = 21;
nord->out_nord.item[6].s_brand generic ='G";
strepy(nord->out_nord.item[7].s I NAME,"TRD Sticker 4");
nord->in_nord.in_item[7].s OL I ID =1;
nord->in_nord.in_item[7].s_OL_QUANTITY = 1;
nord->in_nord.in_item[7].s_ OL_SUPPLY W _ID=1;
nord->out_nord.item[7].s_ 1 PRICE = 8300;
nord->out_nord.item[7].s OL_AMOUNT = 83410;
nord->out_nord.item[7].s_S_QUANTITY = 35;
nord->out_nord.item[7].s_brand_generic ='G';
strepy(nord->out_nord.item[8].s I NAME,"98 Toyota OEM Bra");
nord->in_nord.in_item[8].s OL I ID =1;
nord->in_nord.in_item[8].s_ OL_QUANTITY = 1;
nord->in_nord.in_item[8].s_OL_SUPPLY_W_ID = 1;
nord->out_nord.item[8].s_I PRICE = 10000;
nord->out_nord.item[8].s OL_AMOUNT = 43160;
nord->out_nord.item[8].s_S_QUANTITY = 73;
nord->out_nord.item[8].s_brand_generic ='G';
dataSet = 0;

}

return OK;

}

extern "C" NULLDB_API int do_pymt(struct paym_wrapper *pymt,void *ctx)

{

pymt->out_paym.s_transtatus = 0;
if (dataSet == 0)
{
pymt->out paym.s C CREDIT LIM = 5000000;

pymt->out_paym.s C_DISCOUNT = 1024,
pymt->out_paym.s C_BALANCE = 17815;

pymt->out paym.s C ID = 89;
pymt->out_paym.s H DATE time = 1234567890;
strepy(pymt->out_paym.s W_STREET 1,"11501 Burnet Rd");
strepy(pymt->out_paym.s W_STREET 2,"BLD 905");
strepy(pymt->out_paym.s W_CITY,"Austin");
strepy(pymt->out_paym.s W_STATE,"TX");
strepy(pymt->out_paym.s W_ZIP,"78758");
strepy(pymt->out_paym.s D STREET 1,"11900 Hobby Horse");
strepy(pymt->out paym.s D STREET 2,"Apt. 525");
strepy(pymt->out_paym.s_D CITY,"Valley");
strepy(pymt->out_paym.s D _STATE,"TX");
strepy(pymt->out_paym.s D ZIP,"78559");
strepy(pymt->out_paym.s C_FIRST,"Jim");
strepy(pymt->out_paym.s C_ MIDDLE,"F");
strepy(pymt->out_paym.s_ C_LAST,"Truck");
strepy(pymt->out_paym.s C_STREET 1,"100 N Solis");
strepy(pymt->out_paym.s C_STREET 2,"Flat 343");
strepy(pymt->out paym.s C_CITY,"Cambridge");
strepy(pymt->out_paym.s C_STATE,"NY");
strepy(pymt->out_paym.s C_ZIP,"785585432");
strepy(pymt->out_paym.s_C_PHONE,"1234567890123456");
pymt->out_paym.s C_SINCE_time = 0;
strepy(pymt->out_paym.s C_CREDIT,"BC");

strepy(pymt->out_paym.s C_DATA,"XXXXXXXXXXXXXXXXXXXXXXX
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),0,0.9.0.0.0.9:0.0.0.9.:0.0.0.0.0.0.0.0.9.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.¢
),0,0.9.0.0.0.9:0.0.0.9.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.¢
).0.0:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.¢
),9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.0.9.0.9.9.0.9.90.9.0.0.0.0.9.0.0.0.9.0.0.9.0.0.0.0.0.¢
Xn);
dataSet = 1;
}

else

{
pymt->out_paym.s C_CREDIT_LIM = 4000000,
pymt->out_paym.s_C_DISCOUNT = 52400;
pymt->out_paym.s C_BALANCE = 14080;
pymt->out_paym.s_C_ID = 3180;
pymt->out_paym.s H DATE time = 1234567890,
strepy(pymt->out_paym.s W_STREET 1,"1201 Park Ave.");
strepy(pymt->out_paym.s W_STREET 2,"Suite 432");
strepy(pymt->out_paym.s W_CITY,"Denver");
strepy(pymt->out_paym.s W_STATE,"CO");
strepy(pymt->out_paym.s W_ZIP,"787562356");
strepy(pymt->out_paym.s D STREET 1,"3404 Garth Rd");
strepy(pymt->out_paym.s D STREET 2,"Suite 320");
strepy(pymt->out_paym.s D CITY,"Austin");
strepy(pymt->out_paym.s D STATE,"TX");
strepy(pymt->out_paym.s D ZIP,"785598767");
strepy(pymt->out_paym.s C_FIRST,"John");
strepy(pymt->out_paym.s C_MIDDLE,"P");
strepy(pymt->out_paym.s C_LAST,"Williams");
strepy(pymt->out_paym.s C_STREET 1,"North Rab Road");
strepy(pymt->out_paym.s C_STREET 2,"Apt 343");
strepy(pymt->out_paym.s C_CITY,"La Fiera");
strepy(pymt->out_paym.s C_STATE,"TX");
strepy(pymt->out_paym.s C_ZIP,"785585432");
strepy(pymt->out_paym.s C PHONE,"1234567890123456");
pymt->out_paym.s C_SINCE_time = 0;
strepy(pymt->out_paym.s_ C_CREDIT,"GC");
strepy(pymt->out_paym.s C_DATA,"Great Ebaye");

dataSet = 0;

}

return OK;

extern "C" NULLDB_API int do_ords(struct ords_wrapper *ords,void *ctx)
{

ords->out_ords.s_transtatus = 0;

if (dataSet == 0)

{
ords->out_ords.s_ C_BALANCE = 100000;
ords->out_ords.s_C_ID = 3;
ords->out_ords.s O _ID = 1696;
ords->out_ords.s_O_CARRIER_ID =09;
ords->out_ords.s_ol_cnt = 6;
ords->out_ords.s_ O ENTRY_ D time = 1234567890;
strepy(ords->out_ords.s C_FIRST,"Homer");
strepy(ords->out_ords.s_C_MIDDLE,"]");
strepy(ords->out_ords.s_C_LAST,"Simpson");
ords->out_ords.item[0].s OL_AMOUNT = 30000;
ords->out_ords.item[0].s OL I ID =23492;
ords->out_ords.item[0].s OL_SUPPLY W_ID =9;
ords->out_ords.item[0].s OL_QUANTITY =5;
ords->out_ords.item[0].s OL _DELIVERY D time = 1234567890,
ords->out_ords.item[1].s OL_AMOUNT = 12300;
ords->out_ords.item[1].s OL I ID = 18860;
ords->out_ords.item[1].s_OL_SUPPLY_W_ID =9;
ords->out_ords.item[1].s OL_QUANTITY =5;
ords->out_ords.item[1].s OL_DELIVERY D time = 1234567890;
ords->out_ords.item[2].s OL_AMOUNT = 15000;
ords->out_ords.item[2].s_ OL I ID = 90488;
ords->out_ords.item[2].s OL_SUPPLY W_ID =9;
ords->out_ords.item[2].s OL QUANTITY =5;

ords->out_ords.item[2].s OL_DELIVERY D_time = 1234567890;
ords->out_ords.item[3].s OL_AMOUNT = 25000;
ords->out_ords.item[3].s_OL I ID =22741;
ords->out_ords.item[3].s OL_SUPPLY W _ID =9;
ords->out_ords.item[3].s OL QUANTITY =5;
ords->out_ords.item[3].s_ OL_DELIVERY_ D_time = 1234567890;
ords->out_ords.item[4].s_ OL_AMOUNT = 20000;
ords->out_ords.item[4].s OL I ID =92952;
ords->out_ords.item[4].s OL_SUPPLY W_ID =9;
ords->out_ords.item[4].s_OL_QUANTITY =5;
ords->out_ords.item[4].s_OL_DELIVERY_D_time = 1234567890;
ords->out_ords.item[5].s OL_AMOUNT = 2345;
ords->out_ords.item[5].s OL I ID = 29956;
ords->out_ords.item[5].s_OL_SUPPLY_W_ID =9;
ords->out_ords.item[5].s OL_QUANTITY =5;
ords->out_ords.item[5].s OL_DELIVERY D time = 1234567890;
dataSet=1;

}

else

{
ords->out_ords.s_C_BALANCE = 123000;
ords->out_ords.s_C_ID = 856;
ords->out_ords.s O _ID =418;
ords->out_ords.s O CARRIER ID = 10;
ords->out_ords.s_ol_cnt =5;
strepy(ords->out_ords.s_C_FIRST,"Erick");
strepy(ords->out_ords.s C_MIDDLE,"J");
strepy(ords->out_ords.s C_LAST,"Forman");
ords->out_ords.s O ENTRY D time = 1234567890,
ords->out_ords.item[0].s OL_AMOUNT = 12000;
ords->out_ords.item[0].s_OL I ID = 54602;
ords->out_ords.item[0].s OL_SUPPLY W _ID = 10;
ords->out_ords.item[0].s OL_QUANTITY =5;
ords->out_ords.item[0].s_ OL_DELIVERY D_time = 1234567890;
ords->out_ords.item[1].s_ OL_AMOUNT = 2300;
ords->out_ords.item[1].s OL I ID = 18860;
ords->out_ords.item[1].s OL_SUPPLY_ W _ID = 10;
ords->out_ords.item[1].s OL_QUANTITY =5;
ords->out_ords.item[1].s_ OL_DELIVERY_D_time = 1234567890;
ords->out_ords.item[2].s OL_AMOUNT = 56009;
ords->out_ords.item[2].s OL I ID = 90488;
ords->out_ords.item[2].s OL_SUPPLY_ W_ID = 10;
ords->out_ords.item[2].s_ OL_QUANTITY =5;
ords->out_ords.item[2].s OL_DELIVERY D time = 1234567890;
ords->out_ords.item[3].s OL_ AMOUNT = 98000,
ords->out_ords.item[3].s OL_I ID =22741;
ords->out_ords.item[3].s_ OL_SUPPLY_W _ID = 10;
ords->out_ords.item[3].s OL QUANTITY =5;
ords->out_ords.item[3].s OL_DELIVERY D time = 1234567890;
ords->out_ords.item[4].s OL_AMOUNT = 25000;
ords->out_ords.item[4].s_ OL I ID = 92952;
ords->out_ords.item[4].s OL_SUPPLY W_ID = 10;
ords->out_ords.item[4].s OL_QUANTITY =5;
ords->out_ords.item[4].s OL_DELIVERY D_time = 1234567890;
dataSet = 0;

}
return OK;

extern "C" NULLDB_API int do_dlvy(struct dlvy_wrapper *dlvy,void *ctx)

dlvy->out_dlvy.s_transtatus = 0;
if (dataSet == 0)

dataSet=1;
for(int districtIndex=0;districtIndex <

DISTRICTS_PER_WAREHOUSE;districtIndex++)

dlvy->out_dlvy.s_O_ID[districtIndex]= 2055;
1
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else #define C NAME 5
{ #define C_W_ID 6
for(int districtIndex=0;districtIndex < #define C_D_ID 7
DISTRICTS_PER_WAREHOUSE;districtindex++) #define AMT_PAID 8
dlvy->out_dlvy.s_O_ID[districtIndex]= 2056; #define STK THRESHOLD 9
dataSet = 0; #define CARRIER NUM
} 10
return OK; #define ITEM_LIST START 11
} #define TTEM_LIST FINISH 55
#define MAX_QUERY _ID 55
extern "C" NULLDB_API int do_stok(struct stok wrapper *stok,void *ctx) #define MAX_FIELD LEN 256
{ #define MAX_FIELD NUM 56
stok->out_stok.s_transtatus = 0, T
if (dataSet == 0) // Command Codes
{ T
stok->out_stok.s low_stock = 100; #define NEW_ORDER_CODE
dataSet = 1; 'n'
} #define PAYMENT CODE
else 'p'
{ #define ORDER_STATUS_CODE
stok->out_stok.s low_stock = 40; ‘o'
dataSet = 0; #define DELIVERY CODE
} d
return OK; #define STOCK_CODE
} 's'
nullDB/stdafx.h fefine EXIT_CODE
. . #define MENU_CODE
// stdafx.h : include file for standard system include files, m'
/I or project specific include files that are used frequently, but #define  COMMAND LOGIN 0
/I'are changed infrequently #define  COMMAND_NEW_ORDER 1
" #define COMMAND _PAYMENT
#pragma once 2
#define COMMAND ORDER STATUS 3
#define WIN32_LEAN_AND_MEAN // Exclude rarely-used | 44afine  COMMAND DELIVERY 4
stuff from Windows headers #define COMMAND STOCK
// Windows Header Files: 5 -
#include <windows.h> , #define COMMAND_EXIT 6
// TODO: reference additional headers your program requires here #define  COMM AND:LOGIN_RESULTS
7
nullDB/stdafx.cpp #define  COMMAND_NEW_ORDER_RESULTS 8
#define COMMAND PAYMENT RESULTS
// stdafx.cpp : source file that includes just the standard includes 9
// nullDB.pch will be the pre-compiled header #define  COMMAND_ORDER_STATUS_RESULTS
// stdafx.obj will contain the pre-compiled type information 10
#include "stdafx.h" #define COMMAND_DELIVERY RESULTS
// TODO: reference any additional headers you need in STDAFX.H 11
// and not in this file #ltf(zleﬁl‘le COMMANDisTOCKiRESULTS
. I
tpcclsapi/htmIPhraser.h / Class htmiPhraser
T
T i class htmlPhraser
// htmIPharaser.h {
[T // Constructors / Destructor
// Class to decode a html query string public:
T htmlPhraser(char *queryString);
#pragma once ~htmIPhraser()
#include <memory.h> {return;}
TN
// Definitions // geters
T public:
#define NULL 0 int getCommandld();
#define COMMAND ID 0 int validate(int txnType);
#define TERM_ID 1
#define W_ID 2 char * get TERM_ID()
#define D _ID 3 | {return iQueryValues[TERM_ID];}
#define C_ID 4
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char * get W_ID()
{return iQueryValues[W_ID];}

char * get D _1D()
{return iQueryValues[D_ID];}

char * get C_ID()
{return iQueryValues[C_ID];}

char * get C NAME()
{return iQueryValues[C_NAME];}

char * get C_W_ID()
{return iQueryValues[C_W_ID];}

char * get C D _ID()
{return iQueryValues[C_D_ID];}

char * get AMT_PAID()
{return iQueryValuesf]AMT_PAID];}

char * get STK_THRESHOLD()

{return iQueryValues[STK_THRESHOLD];}
char * get CARRIER NUM()
{return iQueryValues[CARRIER_NUM];}
char * get ITEM_SUPP_W(int item)
iQueryValues[ITEM_LIST START + 0) + (item * 3)];}
char * get ITEM _ITEM NUM(int item)
{return iQueryValues[ITEM_LIST START + 1) + (item * 3)];}
char * get ITEM_QTY (int item)
{return iQueryValues[(ITEM_LIST START + 2) + (item * 3)];}

{return

// Class Functions

private:

char convertQueryToken(char **queryString);
// Class Attributes
private:

int iCustomerldFlag;

int iCarrierNumFlag;

int iStockThresholdFlag;

char

iQueryValuess MAX_FIELD _NUM][MAX_FIELD LEN];
//’/////////////////////////////////////////////////////////////////////
tpcclsapi/resource.h

//{{NO_DEPENDENCIES}}
/I Microsoft Visual C++ generated include file.

#define  ATL CSTRING_EXPLICIT _CONSTRUCTORS
CString constructors will be explicit

#define _ ATL_ALL_WARNINGS

// critical error descriptions will only be shown to the user

// in debug builds. they will always be logged to the event log
#ifndef DEBUG

#define ATL_CRITICAL_ISAPI_ERROR_LOGONLY
#endif

// some

#ifndef WIN32 WINNT

#define  WIN32_ WINNT 0x0403

#endif

// TODO: this disables support for registering COM objects

// exported by this project since the project contains no

// COM objects or typelib. If you wish to export COM objects
// from this project, add a typelib and remove this line

#define ATL_ NO_COM_SUPPORT

#include "resource.h"

#include <atlsrvres.h>

#include <atlisapi.h>

#include <atlstencil.h>

// TODO: reference additional headers your program requires here

tpcclsapi/tpcc.h

// Common defines and structures use internally by client code
// Not to be confused with structures actually passed in transaxtions
1

// standard includes

#ifndef  COMMON_TPCC

#define  COMMON_TPCC

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <sys/timeb.h>

#include <time.h>

#include <db2tpcc.h>

#include <iostream>

#include <fstream>

#include <process.h>

#include <ios>

s

// Used by tpcclsapi.rc // Defines
// s
#define IDS_PROJNAME 100 #define OK
0
// Next default values for new objects #define INVALID _STATUS -1
/I #define ERR
#ifdef APSTUDIO _INVOKED -1
#ifndef APSTUDIO_READONLY_SYMBOLS #define INVALID_COM_STATUS -2
#define APS_NEXT RESOURCE VALUE 201
#define  APS NEXT COMMAND VALUE 32768 #define TXN _MAX COMMANDS 55
#define  APS NEXT CONTROL_VALUE 201 #define MAX_TRANSACTIONS 14
#define _APS NEXT _SYMED VALUE 101 #define MAX_CMD_LENGTH 100
#endif #define  INPUT _ITEMS 3
#endif #define MAX_INT BUFFER 15
#define NORD_ITEMS
Isapi/StdAfx.h 15
tp cclsap /Std. #define ITEM_START
11
/I stdafx.h : include file for standard system include files, #define  ITEM END
/I or project specific include files that are used frequently, but 55 -
// are changed infrequently #define MAX ITEMS
// -
15
#pragma once #define MAX_STRING_LEN 256
#define WIN32_ LEAN _AND MEAN // Exclude rarely-used | 44ofine MAX HTML PAGE LEN 4096
stuff from Windows headers #define MAX_HTML_HEADER_LEN 512
#define DELIVERY THREADS NUM 100
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#define DISTRICTS PER. WAREHOUSE 10
T

// Transaction Codes
T i

#define TXN_LOGIN

0

#define TXN_NEW_ORDER

#define TXN _PAYMENT

2

#define TXN_ORDER_STATUS
#define TXN_DELIVERY

#define TXN_STOCK

5

#define TXN_EXIT

6

#define TXN_LOGIN_RESULTS
#define TXN_NEW_ORDER RESULTS
#define TXN_PAYMENT RESULTS
#define TXN_ORDER_STATUS_RESULTS
#define TXN_DELIVERY_ RESULTS
#define TXN_STOCK_RESULTS

12

#define CMD_NORD

||n0rdll

#define CMD_PYMT

"pymt"

#define CMD_ORDS

" OrdSH

#define CMD DLVY

n dlvyﬂ

#define CMD_STOK

" StOk“

#define CMD_EXIT

"exit"

#define CMD_MENU

||menu"

#define APP_NAME

"tpcc.html"

#define HEADER

"Content-Type:text/html\r\nContent-Length: %d\r\nConnection:

Keep-Alive\r\n\r\n"
s

// URL Commands
I
#define CMD_TXN_ID

00"

#define CMD_TERM_ID

||0 1 n

#define CMD _W_ID

"

#define CMD D ID

||03 n

#define CMD _C_ID

04"

#define CMD_C _NAME

||05 "

#define CMD _C_W_ID

06"

#define CMD C D ID

||07H

#define CMD_AMT PAID
#define CMD_STK_THRESHOLD
#define CMD_CARRIER_NUM
"o

#define ITEMO1_SUPP W
#define ITEMO1_ITEM_NUM
" 12”

10

nog"

nog"

e

w2

o]

#define
"3n

ITEMO1_OTY

#define CHAR_FILL

#define NUMERIC_FILL

#define NEGITIVE_SYMBOL

#define MONEY_SYMBOL

#define DECIMAL_SYMBOL

#define ZERO_SYMBOL

0

#define ZIP_ DELIMITER

#define PHONE_DELIMITER

#define DATE _DELIMITER

#define TIME_DELIMITER

#define DEFAULT_MONEY64_LEN
#define DEFAULT_MONEY32 LEN
#define DEFAULT MONEY16_LEN
#define DEFAULT NUMERIC64 LEN
#define DEFAULT_NUMERIC32_LEN
#define DEFAULT NUMERIC16_LEN
#define DEFAULT _DECIMAL64 LEN
#define DEFAULT DECIMAL32 LEN
#define DEFAULT_DECIMAL16_LEN
#define DEFAULT DATETIME LEN
#define DEFAULT DATE LEN
#define DEFAULT TIME LEN

#define DEFAULT _STRING_LEN

#define DEFAULT ZIP LEN

#define DEFAULT_PHONE_LEN
T
// String Field Lengths
T

#define NAME_LEN 24
#define LAST NAME _LEN 16
#define FIRST NAME LEN 16
#define INITIALS LEN 2

#define CREDIT_LEN
#define STREET LEN
#define CITY_LEN 20
#define STATE_LEN 2
#define ZIP_LEN

#define PHONE_LEN

#define DATA LEN 200
#define ITEM_LIST 15
#define ORDER_LIST
e
// Type definitions
T
typedef _ int8

typedef _intl6

typedef __int32

typedef __int64

typedef unsigned __int8
typedef unsigned __ int16
typedef unsigned __int32
typedef unsigned __int64

UINTSb;
UINT16b;
UINT32b;
UINT64b;

typedef INT16b
typedef INT32b
typedef INT64b
typedef INT16b
typedef INT32b
typedef INT64b
typedef char
typedef double

typedef unsigned long NATURAL;

W

0 — = L L L O O —
— O

INTSb;

INT16b;
INT32b;
INT64b;

sqlint16;
sqlint32;
sqlint64;
intl6_t;
int32 t;
int64 _t;
BYTESb;
DOUBLE;

25
17
18
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T
// Date and time values
T i
#define SECONDS IN DAY 86400
#define SECONDS_IN_ HOUR 3600
#define SECONDS_IN_MINUTE 60
#define GMT_OFFSET

#define DAYS_IN_YEAR 365
#define YEARS_IN_LEAP 4
#define START YEAR

#define MONTHS_IN_YEAR 12

[T
// Error codes
T
#define ERR_INVALID TXN_TYPE

#define ERR_MISSING W_ID

#define ERR_NON_NUMERIC W _ID

#define ERR_MISSING D _ID

#define ERR_NON_NUMERIC D_ID
#define ERR_MISSING C_ID

#define ERR_NON_NUMERIC_C_ID

#define ERR_MISSING SUPP W

-8

#define ERR_NON_NUMERIC_SUPP_W
#define ERR_MISSING ITEM_NUM

#define ERR_NON_NUMERIC ITEM_NUM
#define ERR_MISSING_ITEM_OTY

#define ERR_NON_NUMERIC_ITEM_QTY
#define ERR_MISSING CLAST NAME
#define ERR_NON_NUMERIC CUST _W_ID
#define ERR_NON_NUMERIC_CUST_D_ID
#define ERR_MISSING_ AMOUNT _PAID
#define ERR_NON_NUMERIC_AMOUNT PAID
#define ERR_INVALID D ID

Invalid District ID. Try Again."

#define ERR_INVALID W_ID

Invalid Warehouse ID. Try Again."

#define ERR_INVALID C_ID

Customer ID. Try Again."

#define ERR_INVALID SUPPLY W_ID
Supply Warehouse. Try Again."

#define ERR_INVALID ITEM NUM

Number. Try Again."

#define ERR_INVALID ITEM_OTY

Qty. Try Again."

#define ERR_MISSING C_ID_OR_CLAST
Customer Id or Customer Last Name. Try Again."
#define ERR_ INVALID PAYMENT AMOUNT
Payment Amount. Try Again."

#define ERR_INVALID_CARRIER

Invalid Carrier Number. Try Again."

#define ERR_INVALID THRESHOLD
Threshold. Try Again."

#define ERR_INVALID C D ID

Invalid Customer District Id. Try Again."
#define ERR_INVALID C W _ID

Invalid Customer Warehouse Id. Try Again."
#define ERR_TERMINAL FULL

Terminal can not support user. Terminal full."
#define ERR_C_ID OR_CLAST ONLY
customer id or customer last name can be specified."

1970

"ERROR:

"ERROR:

"ERROR:

"ERROR:

"ERROR:

"ERROR:

"ERROR:

"ERROR:

#define ERR_UNABLE TO OPEN REG

-50

#define ERR_DLVY THREAD FAILED

=51

#define ERR_DLVY SEMAPHORE INIT FAILED
#define ERR_DLVY EVENT INIT FAILED

#define ERR_DLVY_QUEUE_EATING TAIL

-1
-2
-3
-5
-6
-7

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18
"ERROR:
"ERROR:
Invalid
Invalid Item
Invalid Item
Invalid Item
Must Enter
Invalid
"ERROR:
Invalid
"ERROR:
"ERROR:
"ERROR:

Either

52
53
54

#define ERR_INVALID USERNAME -70
#define ERR_INVALID PASSWORD -71
#define ERR_INVALID DB _NAME

=72

#define ERR_INVALID REGISTERY KEY -73
#define ERR_DB2 DLL NOT LOADED -74
#define ERR_ORACLE_DLL NOT LOADED -75
#define ERR_CONNECT ADDRESS NOT FOUND -76

#define ERR_NORD_ADDRESS NOT FOUND 77
#define ERR_PYMT ADDRESS NOT FOUND -78
#define ERR_ORDS_ADDRESS NOT_FOUND -79
#define ERR_DLVY ADDRESS NOT FOUND -80
#define ERR_STOK_ADDRESS NOT_FOUND -81
#define ERR_NULL DLL NOT LOADED

-82

#define ERR_UNKNOWN DB

-83

#define ERR_DISCONNECT _ADDRESS NOT FOUND -84
#define ERR_SAVING CONTEXT

-90

#define ERR_DETACHING_CONTEXT -91
#define ERR_ATTACHING_CONTEXT -92
#define ERR_HANDLE_IN_USE

-93

#define ERR_CONNECT TO_TM_FAILED 99
#define ERR_DLVY LOG OPEN FAILED -100
#define ERR DLVY QUEUE FULL

-101

I

// Registery Definitions
T

#define REGISTERY_SUB KEY "SOFTWAREWTPCC"
#define DELIVERY THREADS

"dlvyThreads"

#define DELIVERY_QUEUE_LEN

"dlvyQueueLen"

#define DELIVERY LOG PATH

"dlvyLogPath"

#define ERROR_LOG_FILE

"errorLogFile"

#define HTML_TRACE_LOG_FILE
"htmlTraceLogFile"

#define DB _NAME

"dbName"

#define NULL_DB

"nullDB"

#define COM_NULL DB

"comnullDB"

#define CLIENT NULL DB

"clientNullDB"

#define NUM_USERS

"numUsers"

#define DB_TYPE

"dbType"

#define TXN_MONITOR

"txn_server"

#define COMM_POOL

"comm_pool"

#define HTML_TRACE

"htmlTrace"

#define ISAPI TRACE

"isapi_trace"

#define DEFAULT DLVY_THREADS 1
#define DEFAULT DLVY QUEUE_LEN

10

#define DEFAULT DLVY_LOG_PATH

"c:\\inetpub\\wwwroot\\tpcc\\dlvy"
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#define DEFAULT ERROR LOG FILE
"c:\\inetpub\\wwwroot\\tpcc\\errorLog.txt"

#define DEFAULT HTML TRACE LOG _FILE
"c:\\inetpub\\wwwroot\\tpcc\\htmlTrace.txt"

#define DEFAULT NUM USERS

10000

#define DEFAULT DB NAME

||tpcc||

M
// Structure defines
T
struct nord_wrapper {
struct in_neword_struct in_nord;
struct out_neword_struct out_nord;
3
struct paym_wrapper {
struct in_payment_struct in_paym;
struct out_payment_struct out_paym;
3
struct ords_wrapper {
struct in_ordstat_struct in_ords;
struct out_ordstat_struct out_ords;
}
struct dlvy_wrapper {
struct in_delivery_struct in_dlvy;
struct out_delivery struct out_dlvy;
¥
struct stok_wrapper {
struct in_stocklev_struct in_stok;
struct out_stocklev_struct out_stok;

b

typedef  struct

{ .
nt year;
int month;
int day;
int hour;
int minute;
int second;

} datetime;

struct NEWORDERDATA

{

struct in_items_struct {
int s OL I ID;
int s OL_SUPPLY W _ID;
short s OL_QUANTITY;
} in_item[15];
long long in s O ENTRY D time;
int in_s_C_ID;
int in_s_W_ID;
short in_s D ID;
short in_ s O OL CNT;
short in_s_all local;
short in_duplicate_items;
struct out_items_struct {
double s 1 PRICE;
double s OL_AMOUNT;
short s S_QUANTITY;
char s I NAMEJ[25];
char s brand generic;
} out_item[15];
long long out_s O_ENTRY_D_time;
double out s W_TAX;
double out s D TAX;
double out s C DISCOUNT;
double out_s_total amount;
int out s O ID;
short out s O OL CNT;

/* init by SUT */

/* init by SUT */

short out_s_transtatus;
short out_deadlocks;
char out s C LAST[17];
char out s C CREDIT[3];
15
struct PAYMENTDATA

{
long long in_s H DATE time;
double in s H AMOUNT,;
int in_s_W_ID;
int ins C W_ID;
int in_ s C ID;
short in s C D ID;
short in_s_D_ID;
char in_s C LAST[17];
long long out s H DATE time;
long long out_s_C_SINCE time;
double  out_ s C_CREDIT_LIM;
double  out s C BALANCE;
double out s C DISCOUNT;
int out_ s C ID;
short out_s_transtatus;
short out_deadlocks;
char out s W_STREET 1[21];
char out s W_STREET 2[21];
char out s W_CITY[21];
char out s W_STATE[3];
char out s W_ZIP[10];
char out s D STREET 1[21];
char out_s D _STREET_2[21];
char out s D CITY[21];
char out s D STATE[3];
char out s D ZIP[10];
char out_s C_FIRST[17];
char out s C_ MIDDLE[3];
char out s C LAST[17];
char out s C_STREET 1[21];
char out_s C_STREET 2[21];
char out s C CITY[21];
char out s C STATE[3];
char out s C ZIP[10];
char out s C PHONE[17];
char out s C_CREDIT[3];
char out s C DATA[201];

15

struct ORDERSTATUSDATA

{
int in_s_C_ID;
int in s W_ID;
shortin_s_D ID;
char in_s C_LAST[17];

double out s C BALANCE;

long long out s O ENTRY_D time;
int out s C ID;

int out s O ID;

short out s O_CARRIER ID;

short out_s ol cnt;

struct out_oitems_struct {

long long s OL_DELIVERY D time;

double s OL_AMOUNT;
int s OL I ID;
int s OL_ SUPPLY W_ID;
short s OL_QUANTITY;

} out_item[15];

short out s transtatus;

short out deadlocks;

char out s C FIRST[17];
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char out s C_ MIDDLEJ[3];
char out s C LAST[17];

3
struct DELIVERYDATA
{
long long in_s O DELIVERY D time;
int in_ s W_ID;
shortin_ s O CARRIER ID;
int out_ s O_ID[10];
short out_s_transtatus;
short outdeadlocks;
1
struct STOCKLEVELDATA
{
int in_s_threshold;
int in s W_ID;
shortin s D ID;
int out s low stock;
short out_s_transtatus;
short out_deadlocks;
3
// MISCELLANEOUS HELPER FUNCTIONS

inline void appendText(char **string,char *text);

inline void appendText(char **string,char *text,int length,int justify);
inline void appendChar(char **string,char byte);

inline void DEBUGMSG(FILE * debugFile, char * message);

inline void appendSpaces(char **string,int spaces);

inline void calcOutDateTime(const INT64b value,datetime *timestamp);
inline int copyOutPhone(char *buffer,char *value,int len);

inline bool copyInMoney64(const char * value, INT64 *number);

inline int copyInMoney(const char *value);

inline void copyOutMoney64(char *buffer,INT64b value,unsigned int len);
inline int copyOutDateTime(char *buffer,INT64b value);

inline int copyOutDate(char *buffer,INT64b value);

inline int copyOutTime(char *buffer,INT64b value);

inline int copyOutDecimal64(char *buffer,INT64b value,unsigned int len);
inline UINT16b changeOrder1 6(UINT16b value);

inline UINT32b changeOrder32(UINT32b value);

inline UINT64b changeOrder64(UINT64b value);

inline INT16b changeOrder1 6(INT16b value);

inline INT32b changeOrder32(INT32b value);

inline INT64b changeOrder64(INT64b value);

//
// Name : appendText
// Description :
/! Append text to string
// Parameters
// char ** - string point to append to
/I char * - text to append
/I Returns
/I None
// Comments
/
inline void appendText(char **string,char *text)
{
while(*text)
{
*(*string)++ = *text++;
}
**string="\0'";
return;
}
//
// Name : appendText
// Description :
/! Append text to string

// Parameters

/ char ** - string point to append to

/ char * - text to append

// int - total field length including
blank spaces

/ int - justify flag

// Returns

I None

// Comments

1 right justify

/ left justify

inline void appendText(char **string,char *text,int length,int justify)

{
int byteCount = 0;

if(justify)
while(*text)
{
*(*string)++ = *text++;
byteCount-++;
}
//append blank spaces if text is less than length at end
for(byteCount;byteCount < length;byteCount++)
*(*string)++="";
}
else
{
long long textLen = strlen(text);
for(textLen;textLen < length;textLen++)
*(*string)++="";
while(*text)
*(*string)++ = *text++;
}
**string="0';
}
// Name : appendChar
// Description :
/ Append text to string
// Parameters
/ char ** - string point to append to
/ char * - text to append
// Returns :
/! None
// Comments
/!

inline void appendChar(char **string,char byte)
!
1

*(*string)++ = byte;

**string="0";

return;

}

/

// Name

// Description
/ appends buffer spaces to result
page

// Parameters :

// **htm]Page

/

// Returns

: appendSpaces

/ amount of characters

the function appened
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/l to the html page
// Comments :
1
inline void appendSpaces(char **string,int spaces)
{
for(int index=0;index<spaces;index++)

{
}

**string="0";

*(*string)++="";

1
!

// Name

// Description
/ appends cust data buffer to result
page

// Parameters :

// **htmlPage

1

// Returns

//

1 Adds a newline
character every 50 characters displayed.

// Comments :

: appendCustData

//
inline void appendCustData(char **string,char *text)
{
short byteCount = 0;
while(*text)
{
*(*string)++ = *text++;
byteCount++;
if((byteCount % 50) == 0)
{
*(*string)++ ="\n';
*(*string)++=""; *(*string)++="";
*(*string)++=""; *(*string)++="";
*(*string)++="" *(*string)++="",
*(*string)++="" *(*string)++=""
*(*string)++=""; *(*string)++="";
*(*string)++="";
¥
)
**string="0";
}
/
/I calcOutDateTime
//
// Title : Calculate date & time data out of class array

// Parameters 1 INT64b - date & time expressed in seconds

/! datetime * - timestamp

// Return Value : None

// Comments

1

inline void calcOutDateTime(const INT64b value,datetime *timestamp)

// fixed days in each month (FEB 29 is special case)

static int daysInMonth[12] =
{31,28,31,30,31,30,31,31,30,31,30,31};

// mask out EPOC seconds

int dateValue = ((int) (value & Oxffffftff)) +

(SECONDS_IN DAY -

(GMT_OFFSET * SECONDS_IN_HOUR));

int offset = (int) (value >> 32);

// break out the seconds

int hms = dateValue % SECONDS_IN_DAY;

intdays = dateValue / SECONDS IN DAY;

int years = (days- 1)/ DAYS IN_YEAR;
int leaps =years/ YEARS_IN_LEAP;
int daysUsed = (years * DAYS_IN_YEAR) + leaps;

// adjust the number of days to account for calculated years
days = days - daysUsed;
// set the starting year, month, and day
timestamp->day =1;
timestamp->month
timestamp->year
/1 is the current year a leap year
int leap = !(timestamp->year % YEARS_IN_LEAP);
// apply remaining days based on days in months
int daysInCurrentMonth;
while(days)
{

=1;
=START_YEAR + years;

// get days in current month
daysInCurrentMonth =
daysInMonth[timestamp->month - 1];
if(timestamp->month == 2 && leap)
daysInCurrentMonth =
daysInCurrentMonth + 1;

// days > days in current month
if(days > daysInCurrentMonth)

// increment month

timestamp->month += 1;

days = days -
daysInCurrentMonth;

// month exceeds months in year

if(timestamp->month >
MONTHS_IN_YEAR)

{
// increment year and
reset month
timestamp->year += 1;
timestamp->month = 1;
// are we now on a leap
year
leap =
!(timestamp->year % YEARS IN_LEAP);
}
}
else
{
/I set day of month to remaioning
days
timestamp->day = days; days = 0;
}
}
// set time values to remaining seconds
timestamp->hour = hms / SECONDS_IN_HOUR;
hms = hms % SECONDS_IN_HOUR;
timestamp->minute = hms / SECONDS_IN_MINUTE;
timestamp->second = hms % SECONDS_IN_MINUTE;
return;
}
1
// copyOutZip
1
// Title : Copy zip data out of class array
// Parameters : char * - buffer to copy zip string into
1
// Return Value : int - Length of copy
/I Comments :
1

inline int copyOutZip(char *buffer,char *value,int len = DEFAULT ZIP_LEN)
{
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int index =0;

int bufferPos =0;

// add each digit of zip number to buffer inserting delimiter at 5
while(value[index] && bufferPos < len)

{
if(index == 5)
buffer[bufferPost+] = ZIP_ DELIMITER;
buffer[bufferPos++] = value[index++];
}
// space fill to the required length
while(bufferPos < len)

buffer[bufferPost++] = CHAR FILL;
buffer[bufferPos] = NULL,;

return len;
i
//
/I copyOutPhone
1
// Title : Copy phone data out of class array
// Parameters : char * - buffer to copy phone string into
//
// Return Value : int - Length of copy
// Comments :
//

inline int copyOutPhone(char *buffer,char *value,int len =
DEFAULT PHONE LEN)
{
int index =0;
int bufferPos =0;
// add each digit of phone number to buffer inserting delimiter before
6,9, and 12
while(value[index] && index < len)

{
switch(index)
{
case 6:
case 9:
case 12:
// insert delimiter
buffer[bufferPos++] = PHONE DELIMITER;
default:
// add phone digit to buffer
buffer[bufferPos++] = value[index++];
}
}

// space fill to the required length
while(bufferPos < len)

buffer[bufferPos++] = CHAR_FILL;
buffer[bufferPos] = "\0';

return len;
}
1
/I copylnMoney64
//
// Title : Copy money data into class array
// Parameters : const char * - value string
// Return Value : INT64b integer value
/I Comments :
//

inline bool copylnMoney64(const char * value,INT64b *number)
{

//INT64b number =0;
int index =0;
int decimal =0;
int decimals =0;
int digitsAfterDec =0;

bool negitiveFlag = false;
/I convert each digit to a numeric portion
while(value[index])
{
//'handle $ . - All the rest assumed numeric
switch(value[index])
{

case MONEY_SYMBOL:
// ignore $ sign
break;
case NEGITIVE_SYMBOL:
// set negitive flag
negitiveFlag = true;
break;
case DECIMAL _SYMBOL:
// set decimal
decimal=1;
decimals++;
if(decimals >1)
//more than 1 decimal point found
return false;

break;
default:
// adjust decimal places
decimal = decimal * 10;
/I add digit to running total
if(value[index] >="'0" && value[index] <='9")
{
if(decimal)
if(++digitsAfterDec >
2)
return false;
*number = (*number * 10) +
(value[index] - '0");
¥
else
{
//mon-numeric field inserted
return false;
}
}
index++;

}

// apply decimal where decimal not found
if(decimal < 100)

{
if(decimal)
{
*number *= (100 / decimal);
}
else
{
*number *= 100;
}
}
// make negitive
if(negitiveFlag)
*number = *number * (-1);
return true;
}
/
// copylnMoney
/
// Title : Convert char string money field to double
// Parameters : const char * - value string
// Return Value : double integer value

// Comments
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//
inline int copyInMoney(const char *value)

if(value)

{
/I get next digit and add to buffer
buffer[--index] = (char) (value % 10 +'0");

{
char buf[20];
int i,j,decimalFound,digitsAfterDecimal=0;
int decimal=0;
/Iwalk past $ if present in char string
if(*value =="$")
*valuet+;
int len=(int)strlen(value);
for (i=0;i<len;i++)
{
if(value[i] ==".")
{
decimalFound++;
if(decimalFound > 1)
return -1;
¥
if(value[i] =="-')
if (value[i] !=")
if(decimal)
if(digitsAfterDecimal<2)
digitsAfterDecimal++;
else
return -1;
}
buf[j++] = value[i];
}
}
int amount = atoi(buf);
return amount;
}
//
// copyOutMoney64
1
// Title : Copy money data out of class array
// Parameters : char * - buffer to copy string 64 bit money into
/l INT64b - value
/l unsigned len - max number of

bytes to copy

// Return Value
// Comments

/1

: int - Length of copy

inline void copyOutMoney64(char *buffer,INT64b value,unsigned int len =
DEFAULT MONEY64 LEN)

/

unsigned int index =len;
int places

bool negitiveFlag = false;
bool moneyFlag = true;

// NULL terminate string
buffer[index] = NULL,;
// check length > 0
if(!index) return len;
// handle negitive value
if(value < 0)
{
negitiveFlag = true;
value = value * (-1);

}
// break off each digit from value, fill if needed
do

{

value /= 10; placest+;
if(places == 2 && index)

{
placest+;
buffer[--index] =
DECIMAL_SYMBOL;
}
}
else
{

// add zeros to first place before decimal point

on (i.e. 0.00)
if(places < 2 || places == 3)

buffer[--index] =
ZERO SYMBOL;

else

// add the decimal point

if(places == 2)

buffer[--index] =

DECIMAL_SYMBOL,;

}
else
{
// add the negitive
indicator
if(negitiveFlag)
{
negitiveFlag
= false;
buffer[--index] = NEGITIVE_SYMBOL;
}
else
{
/I add the
money indicator
if(moneyFlag)
{
moneyFlag = false;
buffer[--index] = MONEY_SYMBOL;
}
else
buffer[--index] = NUMERIC FILL;
}
}
}
// need to trace place for decimal point and
zero fill
places++;
}
} while(index);
//return len;
}
1
// copyOutDateTime
1
// Title : Copy date & time data out of class array
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// Parameters : char * - buffer to copy date & time string into // put year into buffer
1 INT64b - value int year = timestamp.year;
// Return Value : int - Length of copy *buffer++ = (char) ((year / 1000) +'0"); year = year % 1000;
// Comments : Fixed length *puffer++ = (char) ((year / 100) +'0"); year = year % 100;
/l *buffer++ = (char) ((year / 10) +'0");
inline int copyOutDateTime(char *buffer,INT64b value) *buffer++ = (char) ((year % 10) +'0");
{ *buffer++ = CHAR FILL;
datetime timestamp; *buffer = NULL;
// break value into time/date components
calcOutDateTime(value,&timestamp); return DEFAULT DATE_LEN;
// put month into buffer }
*buffer++ = (char) ((timestamp.month / 10) +'0"); //
*buffer++ = (char) ((timestamp.month % 10) +'0"); // copyOutTime
*puffer++ = DATE_DELIMITER; /
// put day into buffer // Title : Copy time data out of class array
*buffer++ = (char) ((timestamp.day / 10) +'0"); // Parameters : char * - buffer to copy time string into
*buffer++ = (char) ((timestamp.day % 10) +'0"); / INT64b - value
*buffer++ = DATE DELIMITER; // Return Value : int - Length of copy
// put year into buffer // Comments : Fixed length TBD
int year = timestamp.year; //
*buffer++ = (char) ((year / 1000) + '0"); inline int copyOutTime(char *buffer,INT64b value)
year = year% 1000; {
*puffer++ = (char) ((year / 100) +'0'); year = year datetime timestamp;
% 100; // break value into time/date components
*buffer++ = (char) ((year / 10) +'0"); calcOutDateTime(value,&timestamp);
*puffer++ = (char) ((year % 10) +'0"); // put hour into buffer
*puffer++ = CHAR FILL; *buffer++ = (char) ((timestamp.hour / 10) +'0");
// put hour into buffer *puffer++ = (char) ((timestamp.hour % 10) +'0");
*buffer++ = (char) ((timestamp.hour /10) + *buffer++ = TIME_DELIMITER;
'0"); // put minute into buffer
*puffer++ = (char) ((timestamp.hour % 10) + *buffer++ = (char) ((timestamp.minute / 10) +'0");
'0"); *puffer++ = (char) ((timestamp.minute % 10) +'0");
*buffer++ = TIME DELIMITER; *puffert++ = TIME_DELIMITER;
// put minute into buffer /I put second into buffer
*puffer++ = (char) ((timestamp.minute / 10) + *buffer++ = (char) ((timestamp.second / 10) +'0');
'0"); *puffer++ = (char) ((timestamp.second % 10) +'0");
*buffer++ = (char) ((timestamp.minute % 10) + *puffer = NULL; return DEFAULT TIME LEN;
'09; }
*puffer++ = TIME_DELIMITER; 1
// put second into buffer // copyOutDecimal64
*buffer++ = (char) ((timestamp.second / 10) +1/
'0"); // Title : Copy decimal data out of class array
*puffer++ = (char) ((timestamp.second % 10) + | // Parameters : char * - buffer to copy string 64 bit money into
'0"); // INT64b - value
*puffer =NULL; return DEFAULT DATETIME LEN; / unsigned len - max number of
} bytes to copy
/l // Return Value : int - Length of copy
// copyOutTime // Comments :
// 1
// Title : Copy date data out of class array inline int copyOutDecimal64(char *buffer,INT64b value,unsigned int len =
// Parameters : char * - buffer to copy date string into DEFAULT DECIMAL64 LEN)
// INT64b - value {
// Return Value : int - Length of copy unsigned int index =len;
// Comments : Fixed length int places
/! =0;
inline int copyOutDate(char *buffer,INT64b value) bool negitiveFlag = false;
{ // NULL terminate string
datetime timestamp; buffer[index] = NULL;
// break value into time/date components // check length > 0
calcOutDateTime(value,&timestamp); if(!index) return len;
// put month into buffer // handle negitive value
*puffer++ = (char) ((timestamp.month / 10) +'0"); if(value < 0)
*buffer++ = (char) ((timestamp.month % 10) +'0"); {
*puffer++ = DATE DELIMITER; negitiveFlag = true;
// put day into buffer value = value * (-1);
*puffer++ = (char) ((timestamp.day / 10) +'0"); }
*buffer++ = (char) ((timestamp.day % 10) +'0'); // break off each digit from value, fill if needed
*puffer++ = DATE DELIMITER; do
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if(value)

{
// get next digit and add to buffer
buffer[--index] = (char) (value % 10 +'0");
value /= 10; places++;
if(places == 2 && index)

{
places++;
buffer[--index] =
DECIMAL_SYMBOL;
}
}
else

{

// add zeros to first place before decimal point
on (i.e. 0.00)
if(places <2 || places == 3)

buffer[--index] =
ZERO SYMBOL;

else

// add the decimal point
if(places == 2)
{
buffer[--index] =
DECIMAL SYMBOL;

¥
else
{
// add the negitive
indicator
if(negitiveFlag)
{
negitiveFlag
= false;
buffer[--index] = NEGITIVE_SYMBOL;
1
s
else buffer[--index] =
NUMERIC_FILL;
}

v
s
// need to trace place for decimal point and
zero fill
places++;
v
s
} while(index);
return len;

}
T ]
/I Macros
s
using namespace std;
#ifdef DEBUG

int debugFlag = 1;

#else
int debugFlag = 0;
#endif
inline BYTE8b *debugFileName(BYTESb *filePath)
{

BYTESDb *fileName = filePath + strlen(filePath);
while(fileName != filePath)

{
D)

if(*fileName =="/' || *fileName == "\\' && *(fileName +

return (fileName + 1);
fileName--;

return filePath;

}
#define DEBUGADDRESS(POINTER)
#define ERRORMSG(TEXT)

hex << (void *) POINTER << dec

\

EnterCriticalSection(&errorMutex);
\

errorStream
<< debugFileName(_ FILE ) \
<" <<
_ TIMESTAMP__ <<"|"<<__LINE__<<"|" \
<<_getpid()
<< "|" << GetCurrentThreadId() <<"|" \
<< TEXT;
\
errorStream. flush();
\
LeaveCriticalSection(&errorMutex);
#ifdef DEBUG
#define DEBUGMSG(TEXT)
\
EnterCriticalSection(&debu