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Second Edition – January 5, 2005 
 
Itautec Philco S.A. believes that the information included in this document is accurate as of the publication date. 
The information in this document is subject to change without notice. Furthermore, Itautec Philco S.A. is not 
responsible for any errors contained within this document. The pricing information given in this FDR is accurate 
as of the publication date, November 3, 2003, but Itautec Philco S.A. cannot guarantee that all sources will offer 
the same pricing. 
 
Benchmark results are highly dependent upon workload, specific application requirements, and system design 
and implementation. Relative system performance will vary as a result for these and other factors. Therefore, 
TPC Benchmark C should not be used as a substitute for a specific customer application benchmark when 
critical capacity planning and/or product evaluation decisions are contemplated. 
 
All performance data contained in this report were obtained in a rigorously controlled environment. Results 
obtained in other operating environments may vary significantly. Itautec Philco S.A. does not warrant or 
represent that a user can or will achieve similar performance expressed in transactions per minute (tpmC) or 
normalized price/performance ($/tpmC). No warranty of system performance or price/performance is expressed 
or implied in this report. 
 
Microsoft, Windows 2003 and SQL Server 2000 are either trademarks or registered trademarks of Microsoft 
Corporation. 
 
Intel and Xeon are registered trademarks of Intel Corporation. 
 
TPC Benchmark, TPC-C and tpmC are registered trademarks of the Transaction Processing Performance 
Council. 
 
Other product names mentioned in this document may be trademarks and/or registered trademarks of their 
respective companies. 



 

TPC-C Rev. 5.1 

 
Servidor Itautec 5450 4P C/S 
with Servidor Itautec 3040HU Report Date: 11/03/2003 

Total System Cost TPC-C Throughput Price/Performance Availability Date 

 R$ 1,554,274.02 58,161.52 R$ 26.72 11/03/2003 
Processors Database 

Manager 
Operating System Other Software Number of 

Users 

4 Intel Xeon MP 
Processor 

2.8 GHz – Server 
 

2 Intel Pentium III 
Xeon Processor 1.0 

GHz  - Client 

 Microsoft SQL 
Server 2000 
Enterprise 

Edition SP3 

Windows Server 
2003 Enterprise 

Edition 

Microsoft Visual C++ 
Microsoft COM+ 47,000 

 
 

Server Each Client 
System Components 

Quantity Description Quantity Description 

Processor 4 2.8 GHz Intel Xeon MP w/ 2 MB 
cache / 400 MHz frontside BUS 2 

1.0 GHz Pentium III Xeon w/ 
256 KB cache / 133 MHz 
frontside BUS 

Memory 12 2GB Register DDR ECC 
266MHz 2 512 MB Register SDRAM ECC 

DIMM 

Disk Controllers 6 Mylex eXtremeRAID 2000 1 Adaptec AIC-7899 Ultra2 

1 36.4 GB SCSI Drive 15 Krpm 1 18.2 GB 10Krpm SCSI Drive 
Disk Drives 

209 36.4 GB SCSI Drive 15 Krpm   

Total Storage 7644 GB 18.2 GB 

Tape Drives 1 20/40 GB DAT   

 

8-port 3COM 3C16477 
Gigabit Switch 

Target Server 
Servidor Itautec 5450, 24GB RAM, 
4 x Intel Xeon MP 2.8 Ghz 
6 x Mylex eXtremeRAID 2000 Disk Array 
Controllers 
1 36.4GB 15 Krpm drive in internal bay 

Client 
4 x Servidor Itautec 3040HU 
2 x Intel Pentium III Xeon 1Ghz 
1GB RAM 

1 Gbps 

Storage 
16 x Itautec Storage S320 
209 36.4GB 15 Krpm drives 

 



Numerical Quantities Summary 
 
 
MQTh, Computed Maximum Qualified Throughput                                                                     58,161.52 tpmC 
 
 
Response Times (in seconds) 
 
 Average 90 th Max 
New Order 0.67 1.10 12.12 
Payment    0.59 1.00 14.12 
Order Status   0.62 1.04 7.79 
Delivery (interactive)  0.10 0.11 1.09 
Delivery (deferred)  0.26 0.46 1.47 
Stock Level   1.05 1.90 8.17 
Menu    0.10 0.11 9.51 
 
 
 
Response time delay added for emulated components 
 
Menu 0.1 
Resp. 0.1 
 
 
 
Transaction Mix, in percent of total transactions 
 
New-Order 44.95% 
Payment 43.02% 
Order-Status 4.02% 
Delivery 4.01% 
Stock-Level 4.00% 
 
 
 
Keying/Think Times (in seconds) 
 
 Min Average Max 
New Order  18.00 0.00 18.02 12.07 18.03 120.71 
Payment   3.00 0.00 3.02 12.06 3.03 120.71 
Order Status   2.00 0.00 2.02 10.04 2.03 100.70 
Delivery   2.00 0.00 2.02 5.07 2.03 50.71 
Stock Level   2.00 0.00 2.02 5.08 2.03 50.71 
 
 
 
Test Duration 
 
Ramp-up time 58 minutes 
Measurement interval 120 minutes 
Number of checkpoints 4 
Checkpoint interval 30 minutes 
Number of transactions (all types) completed in measurement interval 16,149,100 



 

Part Number Unit Price Quantity
Extended 

Price
3 yr. Maint. Price

Brand Pricing

F5094 Itautec 1 34.869          1 34.869             -                          
G0463 Itautec 1 22.177          3 66.532             -                          
F7880 Itautec 1 12.764          12 153.168           -                          
F4637 Itautec 1 1.849            1 1.849               -                          

Included Itautec 1 -                1 -                   -                          
Included Itautec 1 -                1 -                   -                          
Included Itautec 1 -                1 -                   -                          

1994/2003_03 Itautec 1 27.002          1 -                   27.002                     
E9801 Itautec 1 450               1 450                  -                          

256.869           27.002                     

A4805 Itautec 1 7.759            8 62.072             -                          
F1390 Itautec 1 21.185          18 381.331           -                          
F6853 Itautec 1 2.527            230 581.320           -                          
E8158 Itautec 1 722               12 8.666               -                          
86610 Itautec 1 239               7 1.673               -                          
F1781 Itautec 1 750               16 11.999             -                          
F2400 Itautec 1 4.195            3 12.584             -                          

Subtotal 1.059.644        -                          

P72-00264 Microsoft 1 8.611            1 8.611               -                          
810-00848 Microsoft 1 70.557          4 282.228           -                          

290.839           -                          

B4G6Q Itautec 1 6.509            4 26.036             -                          
A9347 Itautec 1 1.369            4 5.476               -                          
F0251 Itautec 1 1.300            4 5.200               -                          
F0555 Itautec 1 620               4 2.480               -                          
F3608 Itautec 1 1.849            8 14.792             -                          

Included Itautec 1 -                4 -                   -                          
1994/2003_03 Itautec 1 2.166            4 -                   8.664                       

E9801 Itautec 1 450               1 450                  -                          
Subtotal 54.434             8.664                       

C11-00821 Microsoft 1 2.985            4 11.940             -                          
254-00257 Microsoft 1 393               1 393                  -                          

Subtotal 12.333             -                          

3C16477-ME Itautec 1 2.148            1 2.148               -                          

Subtotal 2.148               -                          

TOTAL 1.676.267        35.666                     
157.659           

TOTAL 1.518.608        35.666                     

1.554.274,02R$      
58.161,52                

R$ / tpmC: 26,72                       

Pricing: 1 - Itautec

Audited By Lorna Livingtree

   CD-ROM, On-Board LAN

Monitor 15'' SYNC MASTER 551S

Kit Rack for Storage

   2 x 512MB Memory
   1 x 18GB 10K rpm
   Intel Pro/1000 T Server Adapter

Upgrade to 3-year / 4-hour response / 7days - 24hrs

Microsoft Visual C++ Professional 6.0

Network components

   CD-ROM, Internal SCSI Adapter

Servidor Itautec 3040HU
Client Hardware

Disk Subsystem

Server Software
Microsoft Windows 2003 Enterprise Edition
SQL Server 2000 Ent. Edition (per processor)

Upgrade to 3-year / 4-hour response / 7days - 24hrs

   Intel Xeon MP 2.8GHz/2M BTO Option
   2 GB DDR266 PC1600 ECC Reg memory

EXT SCSI Cable Eurou VHDCI68P (+2 spare)

Itautec Storage Ultrab SC2100CTR-AC (+ 2 spare)
36GB Ultra320 15K rpm (+10% spare)

Extreme RAID 2000 4 Channel Controller (+ 2 spare)

   On-Board Intel PRO1000XT LAN
   36 GB 15K HDD

   On-Board Intel PRO100+ LAN

Monitor 15'' SYNC MASTER 551S

Server Hardware

          Itautec Philco  Servidor Itautec 5450

   Base System with 1 x Xeon MP 2.8Ghz/2M
Servidor Itautec 5450

TPC-C Rev. 5.1

Report Date: 11/03/2003

Description Third Party

Subtotal

EXT SCSI Cable HD68/VHD68 (+ 1 spare)

   Base System Wwith 1 x Pentium III 1Ghz/256KB
   1 x Pentium III 1GHz/512KB BTO Option

Rack Itautec F2400

3-Yr. Cost of Ownership:
tpmC Rating:

Subtotal

Large volume purchase with cash in advance Discount on Itautec Hardware (11.5%)

SWITCH 8P BASELINE 10/100/1000

Client Software
Microsoft Windows 2000 Server

 
 

Prices used in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the stated components. 
Individually negotiated discounts are not permitted. Special prices based on assumptions about past or future purchases are not 
permitted. All discounts reflect standard pricing policies for the listed components. For complete details, see the pricing sections of 
the TPC benchmark specifications. If you find that the stated prices are not available according to these items, please inform the 
TPC at pricing@tpc.org. 
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Abstract 
 
Overview 
This report documents the methodology and results of the TPC Benchmark C test conducted on the Servidor Itautec 
5450. The tests were conducted by Centro de Informática / UFPE in Brazil. The tests were run in a client/server 
configuration using three Servidor Itautec 3040HU as clients. The operating system used for the benchmark was 
Microsoft Windows Server 2003 Enterprise Edition for server and Microsoft Windows 2000 Server Standard 
Edition for clients. The database was Microsoft SQL Server 2000 SP3. 
 
All tests were done in compliance with Revision 5.1 of the Transaction Processing Council’s TPC Benchmark C 
Standard Specification. Two standard TPC Benchmark ™ C metrics, transactions per minute (tpmC) and price per 
tpmC (R$/tpmC) are reported and referred to in this document. The results from the tests are summarized below. 
 

 
Hardware 

 
Software 

Total System 
Cost 

 
tpmC 

 
R$/tpmC 

Total Solution 
Availability Date 

 
Servidor 

Itautec 5450 

Microsoft SQL Server 
2000 Enterprise Edition 

 
Microsoft Windows 

Server 2003 
Enterprise Edition 

 
 
R$ 1,554,274.02 

 
 
58,161.52 

 
 

26.72 

 
 

November 3, 
2003 

 
 
Auditor 
The benchmark configuration, methodology, and results were audited by Lorna Livingtree of Performance Metrics, 
Inc. to validate compliance with the TPC specifications. 
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Preface 
 
The Transaction Processing Performance Council (TPC) developed The TPC Benchmark™ C. 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 5.1. 
 
The TPC describes this benchmark in Clause 0.1 of the specification as follows: 
 
Introduction 
TPC Benchmark™ C (TPC-C) is an 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 such 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. 
 
Although these specifications express implementation in terms of a relational data model with conventional locking 
scheme, the database may be implemented using any commercially available database management system 
(DBMS), database server, file system, or other data repository that provides a functionally equivalent 
implementation. The terms "table", "row", and "column" are used in this document only as examples of logical data 
structures. 
 
TPC-C uses terminology and metrics that are similar to other benchmarks, originated by the TPC or others. Such 
similarity in terminology does not in any way imply that TPC-C results are comparable to other benchmarks. The 
only benchmark results comparable to TPC-C are other TPC-C results conformant with the same revision. 
 
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. 
 
Itautec Philco S.A. was the benchmark sponsor for this TPC Benchmark™ C. The benchmark was developed and 
engineered by Centro de Informática / UFPE in Brazil.  
 
Application Code 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 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 which have been changed from the 
defaults found in actual products, including but not limited to: 
• Database tuning options. 
• Recovery/commit options. 
• Consistency/locking options. 
• Operating system and application configuration parameters. 
 
Appendix C contains the tunable parameters to 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 following pages contain the diagrams for both the tested and priced configurations. 
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Measured Configuration 
 
 

 

 
 

 
Figure 0.1 – Measured Configuration 

 

Target Server 
Servidor Itautec 5450, 24GB RAM, 
4 x Intel Xeon MP 2.8 Ghz 
6 x Mylex eXtremeRAID 2000 Disk Array 
Controllers 
1 36.4GB 15 Krpm drive in internal bay 

 

Client 
4 x Servidor Itautec 3040HU 
2 x Intel Pentium III Xeon 1Ghz 
1GB RAM 

 

1 Gbps 

 

Storage 
16 x Itautec Storage S320 
209 36.4GB 15 Krpm drives 
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Priced Configuration 
 
 
 

 
 

 
Figure 0.2 – Priced Configuration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Target Server 
Servidor Itautec 5450, 24GB RAM, 
4 x Intel Xeon MP 2.8 Ghz 
6 x Mylex eXtremeRAID 2000 Disk Array 
Controllers 
1 36.4GB 15 Krpm drive in internal bay 

 

Client 
4 x Servidor Itautec 3040HU 
2 x Intel Pentium III Xeon 1Ghz 
1GB RAM 

 

1 Gbps 

 

Storage 
16 x Itautec Storage S320 
209 36.4GB 15 Krpm drives 

 

 



 

Itautec Philco TPC-C FULL DISCLOSURE REPORT 13 November, 2003 
© 2003 Itautec Philco, all rights reserved 

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 indices, within the database, must be disclosed. 
 
The tested database configuration used 209 disk drives. The physical organization is documented in Table 4.2: Data 
Distribution. 
 
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. 
 
Insert and delete functions were fully operational during the running of the benchmark. 
 
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. 
 
Partitioning was not used in this benchmark. 
 
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 random number generation was handled internally in the Microsoft BenchCraft RTE program. The independent 
auditing process verified this. 
 
Screen Layout 
The actual layouts of the terminal input/output screens must be disclosed. 
 
All screen layouts followed the Standard Specifications. 
 
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 for the demonstration in 
8.1.3.3 must be disclosed and commercially available (including supporting software and maintenance). 
 
The auditor with a thorough execution of the five transaction types, using Microsoft Internet Explorer, verified the 
terminal features. 
 
Intelligent Terminals 
Any usage of presentation managers or intelligent terminals must be explained.  
Comment 1: The intent of this clause is to describe any special manipulations performed by a local terminal or 
workstation to off-load work from the SUT. This includes, but is not limited to: screen presentations; message 
bundling, and local storage of TPC-C rows. 
Comment 2: This disclosure also requires that all data manipulation functions performed by the local terminal to 
provide navigational aids for transaction(s) must also be described. Within this disclosure, the purpose of such 
additional function(s) must be explained. 
 
The application code responsible for processing the data was executed on the clients. HTML Screen manipulation 
commands were downloaded to the web browser, which controlled the input and output graphics. This code is 
documented in Appendix A. IIS (Microsoft Internet Information Server) was involved in processing and presenting 
this data. 
 
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 was 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. 
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Table 2.1: Transaction Statistics 
 

Transaction Function Value 
New Order Home Warehouse Order Lines 99.00% 
 Remote Warehouse Order Lines 1.00% 
 Rolled Back Transactions 0.99% 
 Average Lines Per Order 10.00 
Payment Home Warehouse Transactions 85% 
 Remote Warehouse Transactions 15% 
 Non-Primary Key Access 60.02% 
Order Status Non-Primary Key Access 59.99% 
Delivery Delivery Transactions Skipped 0 

 
 
Transaction Mix 
The mix (i.e., percentages) of transaction types seen by the SUT must be disclosed. (8.1.3.11) 
 
 

Table 2.2: Transaction Mix 
 

Transaction Percentage 
New Order  44.95 
Payment   43.02 
Order Status   4.02 
Delivery   4.01 
Stock Level   4.00 

 
 
Deferred Delivery Mechanism 
The queuing mechanism used to defer execution of the Delivery transaction must be disclosed. 
 
Microsoft COM+ components installed on each Web Client create a pool of threads connected to the database, 
responsible for processing delivery transactions. When the application on the Web Client side receives a request for 
a delivery transaction, one of the threads is assigned for processing it while the control is immediately returned to 
the user (RTE). Upon completion, the thread writes an entry in the delivery log and returns to the thread pool. 
 
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. 
 
All ACID tests were conducted successfully according to specification. 
 
 
Atomicity 
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. 
 
Completed Transaction 
A row was selected in a script from the warehouse, district and customer tables, and the balances noted. A payment 
transaction was started with the same warehouse, district and customer identifiers and a known amount. The 
payment transaction was committed and the rows were verified to contain correctly updated balances. 
 
Aborted Transaction 
A row was selected in a script from the warehouse, district and customer tables, and the balances noted. A payment 
transaction was started with the same warehouse, district and customer identifiers and a known amount. The 
payment transaction was rolled back and the rows were verified to contain the original balances. 
 
Consistency 
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 script to issue queries to the database. The results of the 
queries verified that the database was consistent for all four tests. A run was executed under full load lasting over 
two hours and including several checkpoints. The script was re-executed and the result of the same queries verified 
that the database remained consistent after the run. 
 
Isolation 
Sufficient conditions must be enabled at either the system or application level to ensure the required isolation 
defined above (clause 3.4.1) is obtained. 
 
Isolation tests one through nine were executed using shell scripts to issue queries to the database. Each script 
included timestamps to demonstrate the concurrency of operations. The results of the queries were captured to files. 
The auditor to demonstrate the required isolation had been met reviewed and verified the captured files.  
 
In addition, the phantom tests and the stock level tests were executed and verified. 
 
For Isolation test seven, case A was followed. 
 
Durability 
The tested system must guarantee durability: the ability to preserve the effects of committed transaction and insure 
database consistency after recovery from any one of the failures listed in Clause 3.5.3. 
 
Loss of Data / Loss of Log 
To demonstrate recovery from a permanent failure of durable media containing TPC-C tables, the following steps 
were executed: 
 

1) A 4,700 warehouse database was generated. 
2) The database was backed up using SQL scripts. 
3) A sum of D_NEXT_O_ID was recorded. 
4) The RTEs were started with 10% of the benchmark users. 
5) The system was run in steady state for 10 minutes. 
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6) One log disk was removed from the drive cabinet. No interruption occurred. 
7) Keep running more 10 minutes. 
8) One data disk was removed, causing an SQL Server error. 
9) The RTE was stopped. 
10) SQL Server was stopped and restarted. 
11) The transaction log was dumped to disk. 
12) SQL Server was stopped, the Windows was shutdown and the machine powered off. 
13) The failed disk was replaced. 
14) The machine was powered on. 
15) SQL Server was started. 
16) The database and the transaction log were restored from backup. 
17) The sum of D_NEXT_O_ID was taken. 
18) This number was compared with the number of new orders reported by the RTE. 
19) Consistency test #3 was executed and verified. 

 
Instantaneous Interruption and Loss of Memory 
To validate system recovery an instantaneous interruption was caused by removing power to the Server, the 
following steps were executed: 
 

1) A sum of D_NEXT_O_ID was taken. 
2) 47,000 users were started via the RTEs. 
3) The system was run is steady state for 5 minutes. 
4) The power supply cord was removed from the server, causing instantaneous interruption. 
5) The RTE’s were stopped. 
6) Power was reconnected and the system was rebooted. 
7) SQL Server was started and the recovery process completed successfully. 
8) A new count of D_NEXT_O_ID was taken. 
9) This number was validated against the calculated number reported by the RTEs. 
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Clause 4: Scaling and Database Population Related Items 
 
Cardinality of the 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 generated with 4700 warehouses, and the audited performance run used 4700 warehouses. 
 

Table 4.1: Table Cardinality 
 

Table Initial Cardinality 
Warehouse 4700 
District 47000 
Customer 141000000 
New Order 42300000 
Orders 141000000 
History 141000000 
Order Line 1409999206 
Item 100000 
Stock 470000000 
Deleted Warehouses 0 

 
 
 
Distribution of Database Tables and Logs 
The distribution of tables and logs across all media must be explicitly depicted for the tested and priced systems.  
 
The system was configured with 209 36.4GB 15Krpm SCSI disks for the database. There were 195 disks connected 
to 5 controllers configured as RAID 0 and 14 disks connected to one controller and configured as RAID 0+1. The 
operating system was stored in one 36.4GB 15Krpm disk. The OS disk was connected to the same controller as the 
log disks. Most logical data drives contained 5 partitions for miscellaneous, customer and stock, and backup data. 
Raw file systems were used except for the NTFS formatted backup partitions. The configuration is further detailed 
below in Table 4.2. 
 
Database Model 
A statement must be provided that describes: 

1. The data 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., SQL, 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. 

 
Microsoft SQL Server 2000 Enterprise Edition is a relational DBMS. 
 
The interface used was Microsoft SQL Server stored procedures accessed with Remote Procedure Calls embedded 
in C code using the Microsoft ODBC interface. 
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Table 4.2: Data Distribution 
 

Controller DB Components Partition Size Disks 
0 Miscellaneous 

Customer and Stock 
Backup 

C:\dev\misc1 
C:\dev\cs1 
C:\dev\backup1 

  75,00GB 
 100,01GB 

1157,45GB 

39 – 36 GB 15K 

1 Miscellaneous 
Customer and Stock 
Backup 

C:\dev\misc2 
C:\dev\cs2 
C:\dev\backup2 

  75,00GB 
 100,01GB 

1157,45GB 

39 – 36 GB 15K 

2 Miscellaneous 
Customer and Stock 
Backup 

C:\dev\misc3 
C:\dev\cs3 
C:\dev\backup3 

  75,00GB 
 100,01GB 

1157,45GB 

39 – 36 GB 15K 

3 Miscellaneous 
Customer and Stock 
Backup 

C:\dev\misc4 
C:\dev\cs4 
C:\dev\backup4 

  75,00GB 
 100,01GB 

1157,45GB 

39 – 36 GB 15K 

4 Miscellaneous 
Customer and Stock 
Backup 

C:\dev\misc5 
C:\dev\cs5 
C:\dev\backup5 

  75,00GB 
 100,01GB 

1157,45GB 

39 – 36 GB 15K 

5 Transaction Log C:\dev\log 239,12 GB 14 – 36 GB 15K 
 
 
Mapping Partitions/Replication 
The mapping of database partitions/replications must be explicitly described. 
 
No partitioning or replication was used. 
 
60-Day Space 
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). 
 
To calculate the space required to sustain the database log for 8 hours of growth at steady state, the following steps 
were followed: 
 
1. The current log space was recorded by running dbcc sqlperf(logspace) 
2. Transactions were run against the database with a full user load. 
3. The final log space usage was recorded by running dbcc sqlperf(logspace) 
4. The space used was calculated as the difference between the first and second queries. 
5. The number of NEW-ORDERS was retrieved from the RTE report generated for the entire run. 
6. The total space used was divided by the number of NEW-ORDERS producing a size per NEW-ORDER. 
7. The NEW-ORDER size was multiplied by the measured tpmC rate and multiplied by 480 minutes. 
 
The same methodology was used to compute growth requirements for dynamic tables Order, Order-Line and 
History.  
 
The details of the 8-hour transaction log space and the 60-day space requirements are shown in Appendix D. 
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Clause 5: Performance Metrics and Response Time Related Items 
 
Measured tpmC 
Measured tpmC must be reported. 
 
Measured tpmC: 58,161.52 tpmC 
Price per tpmC: R$ 26.72 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. 
 

Table 5.1: Response Times 
 

Transaction Average 90% Maximum 
New order 0.67 1.10 12.12 
Payment 0.59 1.00 14.12 
Order Status 0.62 1.04 7.79 
Delivery (interactive) 0.10 0.11 1.09 
Delivery (deferred) 0.26 0.46 1.47 
Stock Level  1.05 1.90 8.17 
Menu 0.10 0.11 9.51 

 
 

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

Table 5.2: Keying Times 
 

Transaction Average Minimum Maximum 
New Order  18.02 18.00 18.03 
Payment   3.02 3.00 3.03 
Order Status   2.02 2.00 2.03 
Delivery   2.02 2.00 2.03 
Stock Level   2.02 2.00 2.03 

 
 

Table 5.3: Think Times 
 

Transaction Average Minimum Maximum 
New Order  12.07 0.00 120.71 
Payment   12.06 0.00 120.71 
Order Status   10.04 0.00 100.70 
Delivery   5.07 0.00 50.71 
Stock Level   5.08 0.00 50.71 
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Response Time 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 Distribution 
 

New Order Response Time Distribution

0

200000

400000

600000

800000

1000000

1200000

1400000

0 1 2 3 4 5 6 7 8 9

Seconds

N
um

be
r 

of
 T

ra
ns

ac
tio

ns AVG = 0.67

90% = 1.10

 
 
 

Figure 5.2 - Payment Transaction Response Time Distribution 
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Figure 5.3 – Stock Level Transaction Response Time Distribution 
 

Stock Level Response Time Distribution

0

10000

20000

30000

40000

50000

60000

70000

0 1 2 3 4 5

Seconds

N
um

be
r 

of
 T

ra
ns

ac
tio

ns
AVG = 1.05

90% = 1.90

 
 
 

Figure 5.4 – Order Status Transaction Response Time Distribution 
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Figure 5.5 – Delivery Transaction Response Time Distribution 
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New Order Response Time vs. Throughput Performance 
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 
Think Time frequency distribution curves (see Clause 5.6.3) must be reported for the New-Order transaction. 
 

Figure 5.7 – New Order Think Time Distribution 
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New Order Throughput vs. Elapsed Time 
A graph of throughput versus elapsed time (see Clause 5.6.4) must be reported for the New-Order transaction. 

 
Figure 5.8 – Throughput vs. Time Distribution 
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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. 
 
By using the monitoring tools on the RTE, a steady state was determined. Figure 5.8 further supports the level 
chosen by the utilities used. 
 
Work Performed During Steady State 
A description of how the work normally performed during a sustained test (for example checkpointing, writing 
redo/undo log records, etc.), actually occurred during the measurement interval must be reported. 
 
A checkpoint in Microsoft SQL Server writes to disk all updated memory pages that have not been yet actually 
written to disk. SQL Server recovery interval parameter was set to 60 to perform checkpoint at specific intervals. A 
checkpoint script, which issues specified number of checkpoint at specified (30 minutes) intervals, was started after 
all users logged in and sending transactions. 
 
Measurement Period Duration and Checkpoint Duration 
The start time and duration in seconds of at least the four (4) longest checkpoints during the Measurement Interval 
must be disclosed (see Clause 5.5.2.2 (2)).[Clause 8.1.6.11] 
A statement of the duration of the measurement interval for the reported Maximum Qualified Throughput (tpmC) 
must be included.[Clause 8.1.6.12] 

  
Table 5.9: Checkpoints 

 Start End Duration (in seconds) 
Measurement Interval 00:02:00 02:02:00 7200 
1st Checkpoint 00:02:18 00:27:15 1497 
2nd Checkpoint 00:32:13 00:57:34 1581 
3rd Checkpoint 01:02:08 01:27:30 1522 
4th Checkpoint 01:32:03 01:58:50 1607 

 
Regulation of 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  
 
The RTE was given a weighted random distribution that could not be adjusted during the run. 
 
Transaction Statistics 
The percentage of the total mix for each transaction type must be disclosed.  
The percentage of New-Order transactions rolled back as a result of invalid item number must be disclosed.  
The average number of order-lines entered per New-Order transaction must be disclosed.  
The percentage of remote order lines per New-Order transaction must be disclosed.  
The percentage of remote Payment transactions must be disclosed.  
The percentage of customer selections by customer last name in the Payment and Order-Status transactions must be 
disclosed.  
The percentage of Delivery transactions skipped due to there being fewer than necessary orders in the New-Order 
table must be disclosed.  
 
The above statistics are disclosed in Table 2.1. 
 
Checkpoint Count and Location 
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. 
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There was one checkpoint before measurement and four checkpoints during measurement. The time of the first 
checkpoint during the measurement interval is 1497 seconds from the start of the measurement, and the checkpoint 
interval is 30 minutes. 
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Clause 6: SUT, Driver, and Communication Definition Related Items 
 
RTE Parameters 
The RTE input parameters, code fragments, functions, etc. used to generate each transaction input field must be 
disclosed. (8.1.7.1) 
Comment: The intent is to demonstrate the RTE was configured to generate transaction input data as specified in 
Clause 2. 
 
The RTE input parameters are listed in Appendix C - Tunable Parameters. 
 
Lost Terminal Connections 
The number of terminal connections lost during the Measurement Interval must be disclosed.  
 
No terminal connections were lost. 
 
Emulated Components 
It 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. (8.1.7.2)  
 
No components were emulated. 
 
Benchmarked and Targeted System Configuration Diagrams 
A complete functional diagram of both the benchmark 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). (8.1.7.3) 
 
The driver system performed transaction data generation and communication to the client through the standard Web 
browser (HTTP) protocol. It also captured and timestamped the SUT output data for post-processing of the reported 
metrics. No other functionality was included on the driver system. 
 
Figures 0.1 and 0.2 of this report contain detailed diagrams of both the benchmark configuration and the priced 
configuration. 
 
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 on 
the Driver System must be disclosed (see Clause 6.6.4). (8.1.7.4) 
 
The network configurations of the benchmarked and priced configurations were identical.  
 
Network Bandwidth 
The bandwidth of the network(s) used in the tested/priced configuration must be disclosed. (8.1.7.5) 
 
The bandwidth of the tested and priced networks were as follows: 
• 100 BaseT (100 Mbit/sec) network segments between the RTE and the clients 
• 1000 BaseT (1000 Mbit/sec) between the Clients and Server. 
 
Operator Intervention 
If the configuration requires operator intervention (see Clause 6.6.6), the mechanism and the frequency of this 
intervention must be disclosed. (8.1.7.6) 
 
This configuration does not require any operator intervention to sustain eight hours of the reported throughput. 
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Clause 7 - Pricing Related Items 
 
Hardware and Software List 
A detailed list of hardware and software used in the priced system must be reported. Each separately orderable item 
must have vendor part number, description, and release/revision level, and either general availability status or 
committed delivery date. If package-pricing is used, vendor part number of the package and a description uniquely  
dentifying each of the components of the package must be disclosed. Pricing source(s) and effective date(s) of 
price(s) must also be reported. (8.1.8.1) 
 
The total 5-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. (8.1.8.2) 
 
The details of the hardware and software are reported in the front of this report as part of the executive summary. All 
third party quotations are included at the end of this report as Appendix E. 
 
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  
vailability date for the priced system must be the date at which all components are committed to be available. 
(8.1.8.3) 
  
Hardware Availability Date: 11/03/2003 
Software Availability Date: 11/03/2003 
 
Measured TpmC 
 
A statement of the measured tpmC, as well as the respective calculations for 5-year pricing, price/performance 
(price/tpmC), and the availability date must be included. (8.1.8.4) 
 
Maximum Qualified Throughput: 58,161.52 tpmC 
Price Performance Metric: R$ 26.72 
 
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. (8.1.8.5) 
  
This system is priced for Brazil. 
 
Usage Pricing 
 
For any usage pricing, the sponsor must disclose (8.1.8.6): 
• Usage level at which the component was priced. 
• A statement of the company policy allowing such pricing. 
Comment: Usage pricing may include, but is not limited to, the operating system and database management 
software. 
 
The component pricing based on usage is shown below: 
•  4 Microsoft Windows 2000 Server Licenses 
•  1 Microsoft Windows Server 2003 Enterprise Edition License 
•  4 Microsoft SQL Server 2000 Enterprise Edition Licenses (per processor) 
•  1 Microsoft Visual C++ 32 bit Edition 
•  3 Year Support for Hardware Components. 
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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). Clause 6.1 describes the Server and Client components. An 
example of the standard pricing sheet is shown in Appendix B. (8.1.8.7) 
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. See example in 
Appendix B. (8.1.8.8) 
 
The details of the hardware and software are reported in the front of this report as part of the 
Executive Summary.  
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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. (8.1.9.1) 
A review of the pricing model is required to ensure that all components required are priced (see 
Clause 9.2.8). The auditor is not required to review the final Full Disclosure Report or the final 
pricing prior to issuing the attestations letter. (8.1.9.2) 
 
This TPC-C benchmark has been audited by Lorna Livingtree of Performance Metrics. 
 
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. 
 
Requests for this TPC Benchmark C Full Disclosure Report should be sent to: 
 
Transaction Processing Performance Council 
c/o Adminstrator, TPC 
Presidio of San Francisco 
Bldg 572B Ruger St. 
San Francisco, CA 94129-0920 
Phone: (415) 561-6272, fax (415) 561-6120 
www.tpc.org 
 
or: 
 
Itautec Philco S.A.  
Rua Santa Catarina, 1 
030860-025 – São Paulo – SP 
Phone: +55 (11) 6097-3000, fax +55 (11) 6097-4284 
 
or: 
 
Laboratório de Análise de Performance 
Centro de Informática / UFPE 
Rua Prof. Luis Freire, S/N – Cidade Universitária 
50740-540 – Recife – PE 
Phone: +55 (81) 3453-9213 
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TPC Certified Auditors 
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 November 03, 2003 
 

 
 
Mr. Fábio Ávila Rêgo Pessoa 
Itautec Performance Lab 
Centro de Informática – UFPE 
Recife, Brazil 
 
 
 
 
I have verified the TPC Benchmark™ C for the following configuration: 
 
 
Platform:  Servidor Itautec 5450       
Database Manager: Microsoft SQL Server 2000 Enterprise Edition 32-bit 
Operating System: Microsoft Windows 2003 Server, Enterprise Edition  
Transaction Monitor: Microsoft COM+  
 

System Under Test: Servidor Itautec 5450 with: 

CPU’s Memory Disks (total) 90% Response TpmC 

4 Intel Xeon @ 
2.8 Ghz 

Main: 24 GB 
 

209 @ 36.4GB 
1 @ 36.4 GB (OS) 

1.10 58,161.52 

4 Clients each with: 

2 Intel Xeon @ 
1.0 Ghz 

Main: 1 GB 
 

1 @ 18 GB Na Na 

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

• The transactions were correctly implemented.  
• The database files were properly sized and populated. 
• The database was properly scaled with 4700 warehouses. 
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• The ACID properties were successfully demonstrated. 
• Log loss and data loss durability were demonstrated on a subset of the SUT 

configured with a database properly populated for 4,400 warehouses. 
• Input data was generated according to the specified percentages. 
• Eight hours of mirrored log space was present on the tested system. 
• Eight hours of growth space for the dynamic tables was present on the tested 

system. 
• The data for the 60 day space calculation was verified. 
• The controller cache was disabled on the log disk controller. 
• The steady state portion of the test was 120 minutes. 
• At least one checkpoint was taken before the measured interval. 
• Four complete checkpoints were taken during the measured interval. 
• The system pricing was checked for major components and maintenance. 
 

 
 
Auditor Notes:  
 None.  
 
 
 
 
 
 
 
 
Sincerely, 
 

 
 
Lorna Livingtree 
Auditor 
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Appendix D – 60-Day Space 
 

Warehouses 4700 TpmC 58,161.52
Table Rows Data KB Index KB Extra 5% KB 8hr Space Total Space KB Misc_fg CS_fg

Warehouse 4700 512 48 28                 588 588
District 47000 5296 64 268               5628 5628
Customer 141000000 102545456 6399240 5,447,235      114391931 0 114391931
History 141000000 8417912 32720 814,718        8450632 9265350
NewOrder 42300000 753680 1936 37,781           793397 793397
Orders 141000000 4604088 2246000 660,411        6850088 7510499
OrderLine 1409999206 93999952 222480 9,083,899     94222432 94222432
Item 100000 9528 64 480               10072 10072
Stock 470000000 150400000 318304 7,535,915      158254219 0 158254219

Total 360,736,424       9,220,856     13,021,706    10,559,028   382,978,986       111,807,965       272,646,150       

MB files= 5                        5                        
Dynamic Space 104,514               size= 6,484,608           8,646,144           
Static Space 269,489               Total= 32,423,040         43,230,720         
Free Space na 8K blocks 259,384,320       345,845,760       
Daily Growth 20,693                 OK OK
Daily Spread -                       Total needed 111,807,965       272,646,150       

60 Day Space MB 1,511,090            

60 Day Space GB 1,475.67              GB

Log Size 244,880.00 MB

KB Per New Order 4.75 KB

8 hr log MB 129,520               MB

8 hr log GB 126.4842             GB

Space Usage GB Needed
Disks 

Measured GB Priced Disk Size
Formatted 

Size 
60 Day Space DB 1,475.67              195 6,822 36GB 34.986          33.92

0.00 9GB 8.473
0.00 4GB 3.999           

Total DB 1,475.67              195.00 6822.27 OK

8-hr log + mirror 252.9684             14 489.80 36GB 34.986          

OS, Swap 3                          1 8.473            9GB

Total Storage 3,207.32           GB 7,320.55     GB

(Dynamic Space/(W*62.5))*tpmc
(Free Space -1.5*Daily Growth) Zero Assumed

TPC-C 60 Day Space Requirements

Sum of Data for Order, Orderline and History
Sum of Data+Index+5%-Dynamic Space
Total Allocated Spac - ( Dynamic + Static Space)

 
 
 
 
tpmC 58,161.52     

Data
Before KB

Index
Before KB

Data
After KB

Index
After KB

Data
Grow KB

Index
Grow KB

Total
Grow KB

KB/New-
Order

8-Hr Growth
KB

8-Hr Growth
MB

History 8,417,912 32,720 9,259,703 35,992 841,791        3,272             845,063         0.0292                 814,717.78          795.62              
Order 4,604,088 2,246,000 5,064,497 2,470,600 460,409        224,600         685,009         0.0237                 660,410.78          644.93              
Order-Line 93,999,952 222,480 103,399,947 244,728 9,399,995     22,248           9,422,243      0.3254                 9,083,899.37       8,871.00           

10,311.55    
sum(*)
Before

sum(*)
After

Num
New-

d_next_o_id 141,047,000      170,004,361    28,957,361   

 

Before MB After MB Grow MB KB/New-Order
8-Hr Growth

MB
8-Hr Growth

GB
Log 1799.90 136143.91 134344.00 4.7507                 129,519.84    126.48         

4,864.7354          bytes
244,880.00 0.73501402 55.596172

Database tpcc log used (%)          
 


