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Abstract

This report documents the TPC Benchmark™ E results achieved by Fujitsu using Microsoft SQL Server 2008 R2
Enterprise x64 Edition.

The TPC Benchmark™ E tests were run on a PRIMERGY RX600 S5 system using the Microsoft Windows Server
2008 R2 Enterprise x64 Edition operating system.

The results, summarized below, show the number of TPC Benchmark™ E transactions per second (tps) and the
price per tpskE ($/tpsE).

Total System
Hardware Software Cost tpsE $ USD/tpsE Availability Date

Microsoft SQL
Server 2008 R2
Enterprise x64

Fultsy Edition
PRIMERGY . . $ 396,435 USD 2,046.96 | $193.68 USD | September 1, 2010
RX600 S5 Microsoft Windows

Server 2008 R2
Enterprise x64
Edition

The benchmark implementation and results were audited by Doug Johnson for InfoSizing Inc. (www.sizing.com). The
auditor’s attestation letter is contained in Section 8 of this report.
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PRIMERGY RX600 S5

TPC-E 1.10.0
TPC Pricing 1.5.0

Report Date
June 18, 2010

1 Driver
Systems

TPC-E Throughput Price/Performance Availability Date Total System Cost
2,046.96 tpskE $ 193.68 USD per tpsk September 1, 2010 $ 396,435
Database Server Configuration
Operating System Database Manager

Microsoft Windows | Microsoft SQL Server [Processors/Cores/Threads Memory
Server 2008 R2 2008 R2 Enterprise 4/32/64 512 GB

Enterprise x64 Edition x64 Edition

Tier A
SUT

PRIMERGY RX200 S6

2x Intel Xeon E5620 2.40 GHz
12 GB Memory

1x 73 GB 15K SAS Drive

2x onboard LAN 1 Gb/s

2x Dual Port LAN 1 Gb/s

Tier B

PRIMERGY RX600 S5

4x Intel Xeon X7560 2.26 GHz
512 GB Memory

2x 73 GB 15K SAS Drives

6x 300 GB 10K SAS Drives

4x onboard LAN 1 Gb/s

1x onboard SAS RAID Controller
8x SAS RAID Controller

Storage

1x PRIMECENTER Rack

8x ETERNUS JX40

192x 64 GB SSD Drives

1x FibreCAT SX40

4x 750 GB 7.2K SATA Drives

Initial Database Size
8,512 GB

Redundancy Level 1
RAID-5 data and RAID-10 log

Storage
192 x 64 GB SSD
4 x 750 GB 7.2K HDD
6 x 300 GB 10K HDD
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PRIMERGY RX600 S5

TPC-E 1.10.0
TPC Pricing 1.5.0

Report Date
June 18, 2010

Availability Date
September 1, 2010

Description

Database Server Hardware
FSCRG55_S526361-K1287-V400_101912-05
P RXB00SS5
Intel Xeon X7560 BCMET 2.26 GHz 24 MB
Memory Board RX800 55
32GB (4x3) DDR3 1333 MHz PC3-10600 rg d
DVD-RW supermulti =limline SATA
HD SAS 6G T3GB 15K HOT PLUG 2.5" EP
HD SAS 8G 300GE 10K HOT PLUG 2.5" EP
Rl Ctrl SAS 8G 505 512MB (D2618)
Rack installation ex works
RMK-F2_3-xU-Servers_13mm-Drop-in Railz
Cable magmt. for 19" DC- PC- Rack
Power Supply Module 850W
RAID Ctrl SAS 6G 8Port ex 512M FHILP LSI

PYRXE00 S5 Warranty Uplift, 36 Months Enhanced Plus Level,

24x7x385 Phone

Support (Sevl - Live Tranzfer), 24x7x385
Onsite and Parts (Sev1 Resp. Time - 4 Hours),
Incl. Holidays, Prepaid biling

PRX500 55 during normal business hours,
Primergy Inztallation, Midrange Server, wio
05, One Time biling

Server Storage
FSCPCTR_526361-K5826-V212_101912-1
PRIMECENTER Rack 24U, 1100mm deep
Dumrmy panel, plastics, 1U + agzembhy
Dumrmy panel, plastics, 2U + agzembhy
Socket strip 3phaze 3x 8 sockets
PYPCTR Warranty Uplift, 35 Months,
Enhanced Plus Level, 24x7x365 Phone
Support (Sevl - Live Tranzfer), 24x7x385
Onsite and Parts (Sev1 Resp. Time - 4 Hours),
Incl. Holidays, Prepaid biling
FSCJX4D FTS:ETJXS11BG_101912-02
ETERNUS JX40
S50 SATA 3G 84GB SLC HOT PLUG 2.5" EP
P 140 Warranty Uplift, 12 Months, Enhanced
Plug Level, 24x7x385 Phone Suppert (Sevl -
Live Trangfer), 24x7x385 Ongite and Pariz
(Sev1 Resp. Time - 4 Hourg), Incl. Helidays,
Prepaid billing
Py JX40 Post Warranty, 24 Monthg, Enhanced
Plus Level, 24x7x355 Phone Suppoert (Sevl -
Live Transfer), 24x7x345 Onzite and Partz
(Sev1 Resp. Time - 4 Hours), Incl. Helidays,
Prepaid billing
P’ JX40 during nermal business hours,
Primergy storage installation, One Time biling

Price

Extended 3-yr. Maint.

Part Number Source Unit Price Qty Price Price
1 60,104.35 1 50,104.35
S26361-K1287-v400 1
S526361-F3999-E560 4
S526361-F3990-E100 6
S26361-F4003-E645 16
S26361-F3265-E2 1
S26361-F4006-E573 2
S528361-F4006-E130 ]
S26361-F3554-E512 1
SNP:SY-F164TE301-P 1
S28361-F2735-E202 1
S26361-F2735-E7 1
526113-F561-E10 2
526361-F3593-L501 1 493.85 8 3,950.80
PYRES5-U0043561-0MA 1 1,575.00 1 1,575.00
PYRES5-NO38005-0MA 1 350.00 1 350.00
Subtotal 64 055.15 1,925.00
1 1,995,830 1 1,995.80
S28361-K826-V212 1
S526361-F2735-E130 1
S526361-F2735-E131 2
526361-F2262-L31 1 157.25 1 157.25
PYPCTR-U004351-0MA 1 720.00 1 720.00
1 261120 8 20,889.60
FTSETIXS11BG 8
S26361-F3298-L64 1 1,031.90 192 198,124.80
609.00 8 4,872.00
Py JX40-U004121-0NA 1
1,218.00 8 5, 744.00
P JX40-POD4S241-0NA 1
450.00 8 3,600.00
P JX40-N043005-0NA 1
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PRIMERGY RX600 S5

TPC-E 1.10.0
TPC Pricing 1.5.0

Report Date
June 18, 2010

Availability Date
September 1, 2010

FSCEX40_S526361-K1122-V200_101912-03 1 2334.95 1 2,334.95
FibreCAT SX40 SAS Disk Subsystem 5263581-K1122-v200 1
HD SATA 3Gbis T50GHE 7.2k hot p 3.5 SX40 5263681-F3245-E750 4
Rack inztallation ex works, 5X10, 1U Ned S525381-F1847-E302 1
PSX40 Warranty Uplift, 35 Months, Enhanced Py SX40-U004351-0NA 1 1,827.00 1 1,827.00
Plus Level, 24x7x365 Phone Support (Sevi -
Live Transfer), 24x7x385 Onsite and Partz
(Sev1 Resp. Time - 4 Hours), Incl. Holidays,
Prepaid billing
Py SX40 during normal buginess hours, Py SX40-M043005-0MA 1 450.00 1 450.00
Primergy sterage installation, One Time Ekiling
SAS5 CABLE 1X SFF 8038-1X SFF 8083 2M D:KBSAS15-15-2M 1 65.30 & 530.40
SAS5 CBL EXT 2m 2083-5470 5263681-F3245-L.203 1 62.90 1 62.90
Subtotal 224 09570 21,213.00
Server Software
S0L Server 2008 B2 Enterprize x64 Edition Per Processor 2 15,188.00 4 76,752.00
Licenze
Windows Server 2008 R2 Enterprize x84 Edition PT2-04217 2 2,280.00 1 2,280.00
Microsoft Problem Resolution Services n/a 2 255.00 1 255.00
Subtotal 79 032.00 259.00
Tier A Client Hardware
FSCR256_526361-K1342-V101_101912-04 1 3,490.10 1 3,450.10
Py RX200 5§, 6HD-bays 2.57 S526381-K1342-V11 1
Intel Xeon ESE20 4C/8T 2.40 GHz 12 MB S26351-F4419-E240 2
2 GB DDR3 1333 MHz PC3-10600rg = S526351-F3604-E513 [
CO-RWIIDVD zlimline SATA S526351-F3269-E2 1
HD SAS 8G T3GB 15K HOT PLUG 2.5" EP 5263581-F4008-E573 1
RAID 0/1 SAS bazed on LS| MegaRAID 4Port S28381-F3257-E4 1
Eth Ctrl Zx1GEit PCle PROM000PT Cu Ip 526381-F3228-E201 2
Rack installation ex works, 5X10, 1U Nod 5263681-F1647-E302 1
RMK-P_1-2U servers (new) S26361-F2735-E110 1
Power Supphy Module 770W silver hp 525113-F538-E1
PYRX200 55 Warranty Uplift, 36 Months, Py R256-U004351-0NA 1 550.00 1 550.00
Enhanced Plus Level, 24x7x385 Phone
Support (Sev1 - Live Transfer), 24x7x365
Onsite and Partz (Sev1 Resp. Time - 4 Hours),
Incl. Holidays, Prepaid biling
PYRXZ00 S6 during normal business hours, PYR256-M035005-0MA 1 200.00 1 200.00
Primergy installation, Low-end Server, wio OF,
One Time biling
Subtotal 3,490.10 750.00
Tier A Client Software
Windows Server 2008 R2 Standard =54 Edition P73-04520 2 711.00 1 711.00
Infrastructure or Connectivity
DISPLAY A159-5 ECO (incl. 2 =pares) S526351-K13359-v140 1 176.80 4 70720
KB SLIM MF USA {incl. 2 zpares) S526381-K370-W510 1 20.40 4 81.60
Wini Optical Mouse (incl. 2 =pares) S26381-K452-L100 1 10.20 4 40.80
LAN-CAT 5 Enhanced, I=3m S28381-F3417-L3 1 18.70 4 74.80
Total 372,288.35 24147.00
Motes: Three-Year Cost of Ownership USD $306,435
Price Source: 1=Fujitzu, 2=Microsoft Corperation TPC-E Throughput 2045.596
§ USDitpsE $193.68

The benchmark resultz and test methodelogy were audited by Doug Jehnson for InfoSizing Inc. (www gizing.com)

Prices uzed in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the stated components. Individually negetiated dizcounts are
not permitted. Special prices bazed on azsumptions about past or future purchases are not permitted. All dizscounts reflect standard pricing policies for the listed
components. For complete details, see the pricing section of the TPC benchmark pricing specifications. If you find that the stated prices are not available according to
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PRIMERGY RX600 S5

TPC-E 1.10.0
TPC Rev 1.5.0

Report Date
June 18, 2010

Availability Date
September 1, 2010

Numerical Quantities Summary

Reported Throughput: 2046.96 tpsE Configured Customers: 1,050,000
Response Times (in seconds) Minimum Average 90th%tile Maximum
Broker Volume 0.01 0.07 0.11 3.11
Customer Position 0.00 0.05 0.07 3.40
Market Feed 0.00 0.03 0.05 17.78
Market Watch 0.00 0.05 0.09 3.25
Security Detall 0.00 0.03 0.04 2.75
Trade Lookup 0.00 0.12 0.19 18.53
Trade Order 0.00 0.11 0.15 3.63
Trade Result 0.00 0.14 0.19 3.37
Trade Status 0.00 0.03 0.05 3.22
Trade Update 0.01 0.14 0.19 3.53
Data Maintenance 0.01 0.07 N/A 2.49
Transaction Mix Transaction Count Mix %
Broker Volume 7,221,370 4.900%
Customer Position 19,159,129 13.000%
Market Feed 1,473,839 1.000%
Market Watch 26,527,584 18.000%
Security Detail 20,632,736 14.000%
Trade Lookup 11,790,040 8.000%
Trade Order 14,884,816 10.100%
Trade Result 14,738,164 10.000%
Trade Status 28,001,435 19.000%
Trade Update 2,947,457 2.000%
Data Maintenance 120 N/A
Test Duration and Timings
Ramp-up Time (hh:mm:ss) 00:22:03
Measurement Interval (hh:mm:ss) 02:00:00
Business Recovery Time (hh:mm:ss) 00:48:22
Total Number of Transactions Completed
in Measurement Interval 147,376,570
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Clause 0: Preamble

Introduction

TPC Benchmark™ E (TPC-E) 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. The
database schema, data population, transactions, and implementation rules have been designed to be broadly
representative of modern OLTP systems. The benchmark exercises a breadth of system components associated with
such environments, which are characterized by:
e The simultaneous execution of multiple transaction types that span a breadth of complexity; Moderate system
and application execution time;
e A balanced mixture of disk input/output and processor usage; Transaction integrity (ACID properties);
e A mixture of uniform and non-uniform data access through primary and secondary keys;
e Databases consisting of many tables with a wide variety of sizes, attributes, and relationships with realistic
content;
¢ Contention on data access and update.

The TPC-E operations are modelled as follows: The database is continuously available 24 hours a day, 7 days a
week, for data processing from multiple Sessions and data modifications against all tables, except possibly during
infrequent (e.g., once a month) maintenance Sessions. Due to the worldwide nature of the application modelled by the
TPC-E benchmark, any of the transactions may be executed against the database at anytime, especially in relation to
each other.

Goal of the TPC-E Benchmark

The TPC-E benchmark simulates the OLTP workload of a brokerage firm. The focus of the benchmark is the central
database that executes transactions related to the firm’s customer accounts. In keeping with the goal of measuring
the performance characteristics of the database system, the benchmark does not attempt to measure the complex
flow of data between multiple application systems that would exist in a real environment.

The mixture and variety of transactions being executed on the benchmark system is designed to capture the
characteristic components of a complex system. Different transaction types are defined to simulate the interactions of
the firm with its customers as well as its business partners. Different transaction types have varying run-time
requirements.

The benchmark defines:

Two types of transactions to simulate Consumer-to-Business as well as Business-to-Business activities
Several transactions for each transaction type

Different execution profiles for each transaction type

A specific run-time mix for all defined transactions

For example, the database will simultaneously execute transactions generated by systems that interact with
customers along with transactions that are generated by systems that interact with financial markets as well as
administrative systems. The benchmark system will interact with a set of Driver systems that simulate the various
sources of transactions without requiring the benchmark to implement the complex environment.

The Performance Metric reported by TPC-E is a "business throughput” measure of the number of completed Trade-
Result transactions processed per second (see Clause 6.7.1). Multiple Transactions are used to simulate the
business activity of processing a trade, and each Transaction is subject to a Response Time constraint. The
Performance Metric for the benchmark is expressed in transactions-per-second-E (tpsk). To be compliant with the
TPC-E standard, all references to tpsk Results must include the tpsE rate, the associated price-per-tpsg, and the
Availability Date of the Priced Configuration (See Clause 6.7.3 for more detail).

Although this specification defines the implementation in terms of a relational data model, the database may be
implemented using any commercially available Database Management System (DBMS), Database Server, file
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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-E uses terminology and metrics that are similar to other benchmarks, originated by the TPC and others. Such
similarity in terminology does not imply that TPC-E Results are comparable to other benchmarks. The only benchmark
Results comparable to TPC-E are other TPC-E Results that conform to a comparable version of the TPC-E
specification.

Restrictions and Limitations

Despite the fact that this benchmark offers a rich environment that represents 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-E 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 because of these and other factors. Therefore, TPC-E should
not be used as a substitute for specific customer application benchmarking when critical capacity planning and/or
product evaluation decisions are contemplated.

Benchmark Sponsors are permitted various possible implementation designs, insofar as they adhere to the model
described and pictorially illustrated in this specification. A Full Disclosure Report (FDR) of the implementation details,
as specified in Clause 9.1, must be made available along with the reported Results.
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Clause 1: Overview

Order and Titles

The order and titles of sections in the Report and Supporting Files must correspond with the order and titles of
sections from the TPC-E Standard Specification (i.e., this document). The intent is to make it as easy as possible for
readers to compare and contrast material in different Reports (9.1.1.1).

The order and titles in this report correspond to those in the TPC-E specification.

Executive Summary Statement
The TPC Executive Summary Statement must be included near the beginning of the Report (9.2).

The Executive summary has been included near the beginning of this FDR.

Benchmark Sponsor
A statement identifying the benchmark sponsor(s) and other participating companies must be provided (9.3.1.1).

Fujitsu is the sponsor of this TPC Benchmark™ E result.
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Configuration Diagram

Diagrams of both measured and Priced Configurations must be reported in the Report, accompanied by a description
of the differences (9.3.1.2).

The measured and priced configurations are shown in the following figures. There are differences between both
configurations at additional storage used for database setup and backup in the measured configuration. This storage
is not used during measurement and not required for pricing. Tier A system PRIMERGY RX200 S5 has been
substituted for pricing with PRIMERGY RX200 S6.

Figure 1-1: Priced Configuration

Tier A

PRIMERGY RX200 S6

2x Intel Xeon E5620 2.40 GHz
12 GB Memory

1x 73 GB 15K SAS Drive

2x onboard LAN 1 Gb/s

2x Dual Port LAN 1 Gb/s

SUT

1 Driver Tier B
Systems PRIMERGY RX600 S5
4x Intel Xeon X7560 2.26 GHz

512 GB Memory

2x 73 GB 15K SAS Drives

6x 300 GB 10K SAS Drives
4x onboard LAN 1 Gb/s
Onboard SAS RAID Controller
8x SAS RAID Controller

Storage

1x PRIMECENTER Rack

8x ETERNUS JX40

192x 64 GB SSD Drives

1x FibreCAT SX40

4x 750 GB 7.2K SATA Drives
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Figure 1-2: Measured Configuration

1 Driver
Systems

SUT

Hardware Configuration
A description of the steps taken to configure all the hardware must be reported in the Report (9.3.1.4).

Driver

The driver systems are not part of the System Under Test (SUT) and priced configuration. One system was connected

Tier A

PRIMERGY RX200 S5

2x Intel Xeon E5530 2.40 GHz
12 GB Memory

1x 73 GB 15K SAS Drive

2x onboard LAN 1 Gb/s

2x Dual Port LAN 1 Gb/s

Tier B

PRIMERGY RX600 S5

4x Intel Xeon X7560 2.26 GHz
512 GB Memory

2x 73 GB 15K SAS Drives

6x 300 GB 10K SAS Drives
4x onboard LAN 1 Gb/s
Onboard SAS RAID Controller
8x SAS RAID Controller

Storage

1x PRIMECENTER Rack

8x ETERNUS JX40

192x 64 GB SSD Drives

1x FibreCat SX40

4x 750 GB 7.2K SATA Drives
1x FibreCAT SX40

12x 2 TB 7.2K SATA Drives
8x FibreCAT SX40

12x 73 GB 15K SAS Drives
8x FibreCAT SX40

12x 146 GB 15K SAS Drives

with system Tier A onboard LAN controller using 2 x 1 Gb/s Ethernet. There are two LAN segments for these

connections.

Tier A

The Tier A server is a Fujitsu PRIMERGY RX200 S5 with two Intel Xeon E5530 Quad-Core Processor and 12 GB of
memory. One SAS 73 GB 15K disk drive is connected to the onboard controller. Two 1 Gb/s dual port Ethernet LAN
cards are plugged in the PCI-E slots. Each of the four ports is directly connected with one of the 1 Gb/s Ethernet
onboard LAN ports of Tier B using a LAN crossover cable. There are four LAN segments for these connections.

Tier B
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The Tier B or database server is a Fujitsu PRIMERGY RX600 S5 with four Intel Xeon X7560 Eight-Core Processors
and 512 GB memory. The eight 2.5” disk bays are used with 2x SAS 73 GB 15K disk drives RAID1 for OS and
database and 6x SAS 300GB 10K disk drives RAID10 for database log. All drives are connected to a LSI SAS RAID
Controller and configured with the MegaRAID BIOS Configuration Utility (enter with <CTRL>H at boot). Eight RAID
controllers LSI MegaRAID SAS9280-8e with 512MB cache are used to connect the external disk drives to the server.
The controller cache is configured with Write Through. The LAN connection of the four onboard 1 Gb/s Ethernet ports
is described above.

Storage

8 Fujitsu ETERNUS JX40 are used, each with 24x 64GB SSD 2.5” RAID5 and 1 Fujitsu FibreCAT SX40 with 4x
750GB 7.2K HDD 3.5” RAID 5. The enclosures are connected to the LSI MegaRAID SAS9280-8e. For details see
table 2-2 Disk Configuration. The disk configuration can be done with the MegaRAID BIOS Configuration Utility or
ServerView RAID Manager, which is shipped on ServerStart DVD together with the Server.

Software Configuration
A description of the steps taken to configure all the software must be reported in the Report (9.3.1.5).

The default installation of the operating system was executed on Tier A and B as well as the installation of the
database SW on Tier B. Information about changes to the software, settings and BenchCraft can be found in the
SupportingFiles directory Introduction - Software.
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Clause 2: Database Design, Scaling and Population

Database Creation

A description of the steps taken to create the database for the Reported Throughput must be reported in the Report
(9.3.2).
The physical organization of tables and indices, within the database, must be reported in the Report. (9.3.2.1)

The database has been created for 1,050,000 customers. The SQL Server scripts and setup command files are
included in the SupportingFiles\Clause2 folder. One file group is used for all tables and indices. The distribution is
shown in table 2-1. For creating the database additional storage was assigned to the database (see Figure 1-2
Measured Configuration) and removed at the end before backing up the database.

Partitioning

While few restrictions are placed upon horizontal or vertical partitioning of tables and rows in the TPC-E benchmark
(see Clause 2.3.3), any such partitioning must be reported in the Report.(9.3.2.2)

There is no partitioning implemented in this configuration.

Replication and Duplicated Attributes

Replication of tables, if used, must be reported in the Report (9.3.2.3).
Additional and/or duplicated attributes in any table must be reported in the Report along with a statement on the
impact on performance (9.3.2.4).

There is no replication implemented in this configuration.
No duplications or additional attributes were used.
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Cardinality of Tables

The cardinality (e.g. the number of rows) of each table, as it existed after database load (see Clause 2.6), must be
reported in the Report (9.3.2.5).

The database was configured for 1,050,000 customers. The cardinality of the tables after database load is as shown
in the following table 2-1.

Table 2-1: Table Cardinality and File Groups

Table Cardinality after File
database load Group
ACCOUNT_PERMISSION 7454828 1
ADDRESS 1575004 1
BROKER 10500 1
CASH_TRANSACTION 16692481567 1
CHARGE 15 1
COMMISSION_RATE 240 1
COMPANY 525000 1
COMPANY_COMPETITOR 1575000 1
CUSTOMER 1050000 1
CUSTOMER_ACCOUNT 5250000 1
CUSTOMER_TAXRATE 2100000 1
DAILY_MARKET 938621250 1
EXCHANGE 4 1
FINANCIAL 10500000 1
HOLDING 928855578 1
HOLDING_HISTORY 24316103321 1
HOLDING_SUMMARY 52216631 1
INDUSTRY 102 1
LAST_TRADE 719250 1
NEWS_ITEM 1050000 1
NEWS_XREF 1050000 1
SECTOR 12 1
SECURITY 719250 1
SETTLEMENT 18144000000 1
STATUS _TYPE 5 1
TAXRATE 320 1
TRADE 18144000000 1
TRADE_HISTORY 43545559454 1
TRADE_REQUEST 0 1
TRADE_TYPE 5 1
WATCH_ITEM 104941231 1
WATCH_LIST 1050000 1
ZIP_CODE 14741 1
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Distribution of Tables, Partitions and Logs

The distribution of tables, partitions and logs across all media must be explicitly depicted for the measured and Priced
Configurations (9.3.2.6).

Table 2-2: Disk Configuration

HBA - Port Disk Drives Partition Size Use
Crtl 0 0 — onboard 2x73GB 15K SAS, C\ 68 GB OS, DB
RAID1
1 — onboard 6x300GB 10K SAS, L:\ DB Log
RAID10 837 cB
Crtl 1 Port0 2 —JX40 24x64GB SSD, RAID5 C:\jp\tpce01 1360 GB | Filegroupl
Crtl 1 Port 1 3 —-SX40 4x750GB, 7.2K SATA, C:\jp\addsize DB Data
RAIDS 2094 GB
4 — SX40 12x146GB, 15K SAS, C:\jp\help01 DB setup
RAIDO 1635GB Backup
5—SX40 12x73GB, 15K SAS, C:\jp\help02 814 GB DB setup
RAIDO Backup
Crtl 2 Port 0 6 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce02 1360 GB | Filegroupl
Crtl 2 Port 1 7 — SX40 12x2TB, 7.2K SATA, C:\jp\big02
RAID10 11174 GB Backup
8 — SX40 12x73GB, 15K SAS, C:\jp\help04 814 GB DB setup
RAIDO Backup
9 — SX40 12x73GB, 15K SAS, C:\jp\help04 814 GB DB setup
RAIDO Backup
Crtl 3 Port 0 10 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce03 1360 GB | Filegroupl
Crtl 3 Port 1 11 — SX40 12x146GB, 15K SAS, C:\jp\help05 DB setup
1635 GB
RAIDO Backup
12 — SX40 12x73GB, 15K SAS, C:\jp\help06 814 GB DB setup
RAIDO Backup
Crtl 4 Port 0 13 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce04 1360 GB | Filegroupl
Crtl 4 Port 1 14 — SX40 12x146GB, 15K SAS, C:\jp\help07 DB setup
1635 GB
RAIDO Backup
15 — SX40 12x73GB, 15K SAS, C:\jp\help08 814 GB DB setup
RAIDO Backup
Crtl 5 Port 0 16 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce05 1360 GB | Filegroupl
Crtl 5 Port 1 17 — SX40 12x146GB, 15K SAS, C:\jp\help09 DB setup
1635 GB
RAIDO Backup
19 — SX40 12x73GB, 15K SAS, C:\jp\help10 814 GB DB setup
RAIDO Backup
Crtl 6 Port 0 19 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce06 1360 GB | Filegroupl
Crtl 6 Port 1 20 — SX40 12x146GB, 15K SAS, C:\jp\help11 DB setup
1635 GB
RAIDO Backup
21— SX40 12x73GB, 15K SAS, C:\jp\help12 814 GB DB setup
RAIDO Backup
Crtl 7 Port 0 22 —JX40 24x64GB, SSD, RAID5 | C:\jp\tpce07 1360 GB | Filegroupl
Crtl 7 Port 1 23 —SX40 12x146GB, 15K SAS, C:\jp\help13 DB setup
1635 GB
RAIDO Backup
24 — SX40 12x73GB, 15K SAS, C:\jp\help14 814 GB DB setup
RAIDO Backup
Crtl 8 Port 0 25 — JX40 24x64GB, SSD, RAID5 | C:\jp\tpce08 1360 GB | Filegroupl
Crtl 8 Port 1 26 — SX40 12x146GB, 15K SAS, C:\jp\help15 DB setup
1635 GB
RAIDO Backup
27 — SX40 12x73GB, 15K SAS, C:\jp\help16 814 GB DB setup
RAIDO Backup
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Database Interface, Data Model and Load Methodology

A statement must be provided in the Report that describes:

The Database Interface (e.g., embedded, call level) and access language (e.g., SQL, COBOL read/write) used to
implement the TPC-E Transactions. If more than one interface / access language is used to implement TPC-E, each
interface / access language must be described and a list of which interface /access language is used with which
Transaction type must be reported.

The data model implemented by the DBMS (e.g., relational, network, hierarchical) (9.3.2.7).

The methodology used to load the database must be reported in the Report (9.3.2.8).

Microsoft SQL Server 2008 R2 Enterprise x64 Edition is a relational database. The interface used was Microsoft SQL
Server stored procedures accessed with Remote Procedure Calls embedded in C++ code using the Microsoft ODBC
interface.

The methodology used to load the database is described in Clause2 of the SupportingFiles directory.
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Clause 3: Transactions

Vendor-Supplied Code

A statement that vendor-supplied code is functionally equivalent to Pseudo-code in the specification (see Clause
3.2.1.6) must be reported in the Report (9.3.3.1).

The vendor supplied code is functionally equivalent to the pseudo-code.

Database Footprint Requirements

A statement that the database footprint requirements (as described in Clause 3.3) were met must be reported in the
Report (9.3.3.2).

Database footprint requirements were met as described in the specification.
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Clause 4: SUT, Driver and Network

Network Configuration

The Network configurations of both the measured and Priced Configurations must be described and reported in the
Report. This includes the mandatory Network between the Driver and Tier A (see Clause 4.2.2) and any optional
Database Server interface networks (9.3.4.2):

Figures 1-1 and 1-2 show the configuration of the measured and priced configurations. Both are identical in case of
the network configuration. Tier B system PRIMERGY RX600 S5 has onboard Ethernet controllers with four 1Gh/s
ports. Tier A system PRIMERGY RX200 S5 has an onboard Ethernet controller with two 1Gb/s ports used for driver
system connection. Tier A system was extended with two dual-port 1Gb/s Ethernet controller cards. These four ports
were directly connected with the four onboard ports of Tier B using different LAN segments.
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Clause 5: EGen

EGen Version
The version of EGen used in the benchmark must be reported (9.3.5.1).

The EGen version used was 1.10.0.

EGen Code

A statement that all required TPC-provided EGen code was used in the benchmark must be reported (9.3.5.2).

All the required TPC-provided code was used in the benchmark.

EGen Modifications

If the Test Sponsor modified EGen, a statement EGen has been modified must be reported in the Report. All formal
waivers from the TPC documenting the allowed changes to EGen must also be reported in the Report (see Clause
5.3.7.1). If any of the changes to EGen do not have a formal waiver that must also be reported (9.3.5.3).

If the Test Sponsor extended EGenlLoader (as described in Appendix A.6), the use of the extended EGenLoader and
the audit of the extension code by an Auditor must be reported (9.3.5.4).

There were no modifications to the EGen. EGenLoader was not extended for this benchmark.
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Clause 6: Performance Metrics and Response time

EGen Driver

The number of EGenDriverMEE and EGenDriverCE instances used in the benchmark must be reported in the Report
(see Clause 6.2.5) (9.3.1.1).

One Tier A system was used and configured to drive 4 EGenDriverMEE and 4 EGenDriverCE instances.

Measured Throughput
The Measured Throughput must be reported in the Report (see Clause 6.7.1.2) (9.3.6.2).

The measured throughput was 2046.96 tpsE.

Test Run Graph

A Test Run Graph of throughput versus elapsed wall clock time must be reported in the Report for the Trade-Result
Transaction (see Clause 6.7.2) (9.3.6.3).

Figure 6-1: Test Run Graph
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Steady State

The method used to determine that the SUT had reached a Steady State prior to commencing the Measurement
Interval must be reported in the Report (9.3.6.4).

During the run the tpsE throughput was observed to determine steady state. After the run steady state was confirmed
by:

1. Looked at the Test Run Graph and verified that tpsE was steady prior to commencing the Measurement
Interval.

2. Calculated 60 minute average tpsk during the Steady State moving the time window 10 minutes each time.
Then confirmed that the minimum 60 minute average tpsk was not less than 98% of the Reported Throughput,
and that the maximum 60 minute average tpsE was not greater than 102% of the Reported Throughput.

3. Calculated 10 minute average tpsE during the Steady State moving the window 1 minute each time. Then
confirmed that the minimum 10 minute average tpskE was not less than 80% of the Reported Throughput, and
that the maximum 10 minute average tpsE was not greater than 120% of the Reported Throughput.

4. Two completed full checkpoints.

Work Performed During Steady State

A description of how the work normally performed during a Test Run, actually occurred during the Measurement
Interval must be reported in the Report (for example checkpointing, writing Undo/Redo Log records, etc.) (9.3.6.5).

The Microsoft SQL Server recovery interval parameter was set to the maximum allowable value to perform checkpoint
at specific intervals. Checkpoints were automatically issued at specified intervals (449 seconds) and specified
duration (420 seconds). SQL Server was started with trace flag 3502, which caused it to log the occurrence of the
checkpoints. This information was used to verify that the checkpoints occurred at the appropriate times and duration
during steady state.
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Transaction Input Parameter Averages

The recorded averages over the Measurement Interval for each of the Transaction input parameters specified by
clause 6.4.1 must be reported (9.3.6.6).

Table 6-2: Transaction Input Parameter Averages.

Transaction Parameter Range Min | Range Max | Value Check
Customer By Tax ID 48.00% 52.00% 49.97% Ok
Position
Get History 48.00% 52.00% 50.01% Ok
Overall Ok
Market Watch By Watch List 57.00% 63.00% 60.00% Ok
By Customer Account 33.00% 37.00% 34.99% Ok
By Industry 4.50% 5.50% 5.00% Ok
Overall Ok
Security Detail Access LOB 0.90% 1.10% 0.99% Ok
Overall Ok
Trade Lookup Frame 1 28.50% 31.50% 30.00% Ok
Frame 2 28.50% 31.50% 29.97% Ok
Frame 3 28.50% 31.50% 30.02% Ok
Frame 4 9.50% 10.50% 10.01% Ok
Overall Ok
Trade Update Frame 1 31.00% 35.00% 33.01% Ok
Frame 2 31.00% 35.00% 32.99% Ok
Frame 3 32.00% 36.00% 33.99% Ok
Overall Ok
Trade Order By Non-Owner 9.50% 10.50% 9.99% Ok
By Company Name 38.00% 42.00% 40.02% Ok
Buy On Margin 7.50% 8.50% 7.99% Ok
Rollback 0.94% 1.04% 0.99% Ok
LIFO 33.00% 37.00% 35.01% Ok
Trade Qty 100 24.00% 26.00% 24.99% Ok
Trade Qty 200 24.00% 26.00% 25.02% Ok
Trade Qty 400 24.00% 26.00% 24.99% Ok
Trade Qty 800 24.00% 26.00% 24.99% Ok
Market Buy 29.70% 30.30% 29.99% Ok
Market Sell 29.70% 30.30% 30.00% Ok
Limit Buy 19.80% 20.20% 20.00% Ok
Limit Sell 9.90% 10.10% 10.00% Ok
Stop Loss 9.90% 10.10% 10.01% Ok
Overall Ok
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Clause 7: Transaction and System Properties

ACID Tests

The results of the ACID tests must be reported in the Report along with a description of how the ACID requirements
were met, and how the ACID tests were run (9.3.7.1).

The TPC Benchmark™ E Standard Specification defines a set of transaction processing system properties that a
system under test (SUT) must support during the execution of the benchmark. Those properties are Atomicity,
Consistency, Isolation and Durability (ACID). This section quotes the specification definition of each of those
properties and describes the tests done as specified and monitored by the auditor, to demonstrate compliance. See
also file MSTPCE ACID Procedures.pdf in the SupportingFiles directory.

Redundancy Level and Data Accessibility

The Test Sponsor must report in the Report the Redundancy Level (see Clause 7.5.7.1) and describe the Data
Accessibility test(s) used to demonstrate compliance (9.3.7.2).

A Data Accessibility Graph for each run demonstrating a Redundancy Level must be reported in the Report (see
Clause 7.5.7.2) (9.3.7.3).

Redundancy Level 1 was used for the storage system. To prove Redundancy Level 1, the following steps were
successfully performed on a database data and log disk. The test for Redundancy Level 1 is the test for Permanent
Irrecoverable Failure of any single Durable Medium. The different steps and the various states of the two disks are
reported by ServerView RAID and written to the system event (see SupportingFiles).

1. Determine the current number of completed trades in the database by counting the rows in SETTLEMENT.

2. Start submitting Transactions and ramp up to the Durability Throughput Requirements (as defined in Clause
7.5.3) and satisfy those requirements for at least 5 minutes.

3. Induce the failure described for the redundancy level being demonstrated. In this case fail a disk in a
database data array and then a disk in the database log array. The transactions continue since RAID5 or
RAID10 is used for at least 8 minutes.

4. Begin the necessary recovery process, by replacing the failed drives in the database log array and start the
rebuild.

5. Begin the necessary recovery process, by replacing the failed drives in the database data array and start the
rebuild process.

6. Continue running the Driver for at least 20 minutes with throughput above 95% of reported throughput.

7. Terminate the run gracefully from the Driver.

8. Wait until rebuild process has finished.

9. Determine the current number of completed trades in the database by counting the rows in SETTLEMENT.

10. Run the evaluation of Trade-Result Transactions executed and compare it with the difference of the

SETTLEMENT rows counted.

The Graph in Figure 7-1 show the measured throughput versus time and the different test stated.
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Figure 7-1: Redundancy Level and Data Accessibility Graph

Data Access Time Graph

1 1

2000 i | = J I T e i :

Y i ThIr " i — ] [ [

- V ] : i i

tpsE \ | V\/"| ! !
]

| | |

I | : |

I I | |

1500 | | i ’

1 1

o | |

I I : |

I I i E

I | | 5
]

| | : I

1000 : i tpsE : :
1

| | Fail Data Disk I I

| | Fail Log Disk i i

| | — — Replace Data Disk H i

1 1

| | — — Replace Log Disk : {

| | Data Disk Rebuilt | i

500 I e Log Disk Rebuilt : .

1

| | 95% of reported throughput E i

i i

1 1

I | : |

I I | |

i i

» S

U T T I T T - T
0:00 0:20 0:40 1:00 1:20 1:40 2:00

Test Time in hh:mm

Business Recovery

The Test Sponsor must describe in the Report the test(s) used to demonstrate Business Recovery (9.3.4.7).

The Business Recovery Time must be reported on the Executive Summary Statement and in the Report. If the failures
described in Clauses 7.5.2.2, 7.5.2.3 and 7.5.2.4 were not combined into one Durability test (usually powering off the
Database Server during the run), then the Business Recovery Time for the failure described for instantaneous
interruption is the Business Recovery Time that must be reported in the Executive Summary Statement. All the
Business Recovery Times for each test requiring Business Recovery must be reported in the Report (9.3.7.6).

9.3.7.6 The Business Recovery Time Graph (see Clause 7.5.7.4) must be reported in the Report for all Business
Recovery tests (9.3.7.7).

The tests for “Instantaneous interrupt,” “Failure of all or part of memory,” and “Loss of external power to the SUT”
were combined by power off Tier A and B.

1. Determine the current number of completed trades in the database by counting the rows in SETTLEMENT.

2. Start submitting transactions and ramp up to the Durability Throughput Requirements (as defined in Clause
7.5.3) and satisfy those requirements for at least 20 minutes.

3. Induce the failures by simultaneously power off Tier A and B.

4. On the driver side the number of MEE connections is captured and after transaction failures is noted by the
drivers, terminate the run and collect the data for Pre-Failure Run.

5. Re-power and restart Tier A and B.
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When restarting the database on Tier B, it automatically starts the recovery and records timestamps. The
Database Recovery Time was 00:37:20 (hh:mm.ss).

After recovery has completed Trade-Cleanup has been executed. A new run started again submitting
transactions and ramp up to the Durability Throughput Requirements (as defined in Clause 7.5.3) and satisfy
those requirements for at least 20 minutes. The Application Recovery Time was 00:11:02 (hh:mm:ss).
Terminate the run gracefully from the Driver and collect the data for Post-Failure Run.

Verify that there are no errors in the Post-Failure run and check the consistency of the database as specified
in Clause 7.3.1.1.

Determine the current number of completed trades in the database by counting the rows in SETTLEMENT.
Run the evaluation of Trade-Result Transactions executed in both runs and compare it with the difference of
the SETTLEMENT rows counted. The difference must be less than or equal to the maximum number of
Transactions which can be simultaneously in-flight from the Driver to the SUT.

The Business Recovery Time (per Clause 7.5.7 Step15) was 00:48:22 (hh:mm:ss).

The Graph in Figure 7-2 shows the measured throughput versus time and the Business Recovery.
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Clause 8: Pricing Related Items

60-Day Space
Details of the 60-Day Space computations along with proof that the database is configured to sustain a Business Day
of growth must be reported (9.3.8.1).

Table 8-1: Space Requirements
TPC-E Disk Space Requirements

Customers Used 1,050,000
Performance 2046.96 TpsE settlements after 8 hours (Busines Day) 58,952,448
initinal size grow size
Table Initial Rows Data (KB) Index size (KB) Extra 5% (KB)  Total + 5% (KB) |After run (KB) " Growth (KB)
ACCOUNT_PERMISSION 7454828 634752 4472 31961 671185 639520 296
ADDRESS 1575004 90944 1296 4612 96852 92304 64
BROKER 10600 768 848 81 1697 1616 0
CASH_TRANSACTION 16692481567 1723585136 3634080 86360961 1813580177 1731541320 4322104
CHARGE 15 8 g 1 17 16 0
COMMISSION_RATE 240 16 16 2 34 32 0
COMPANY 525000 114408 32616 7351 164375 147048 24
COMPANY_COMPETITOR 1575000 42400 34360 3838 20598 76760 0
CUSTOMER 1050000 177952 45632 11179 234763 223592 8
CUSTOMER_ACCOUNT 5250000 475856 102683 578544 0
CUSTOMER_TAXRATE 2100000 43864 1272 2257 47393 45264 128
DALY _MARKET 938621250 48618272 172336 2439530 51230138 48791872 1264
EXCHANGE 4 8 8 1 17 16 0
FINANCIAL 10500000 1235544 4632 62009 1302185 1240472 296
HOLDING 928855578 61933416 39226352 5057988 106217756 102571728 1411960
HOLDING_HISTORY 24316103321 884222192 511079864 69765103 1465067159 1399902976 4600920
HOLDING_SUMMARY h2216631 2277984 9432 114371 2401787 2287416 0
INDUSTRY 102 g 24 2 4 32 0
LAST_TRADE 719240 44840 1248 2304 48392 46088 0
NEWS_ITEM 1050000 113905336 3216 113908552 0
NEWS_XREF 1050000 26256 1208 1373 28837 27464 0
SECTOR 12 8 24 2 34 32 0
SECURMY 719240 113680 27216 7045 147941 140896 0
SETTLEMENT 18144000000 961819272 2028688 48192398 1012040358 966387304 2539344
STATUS_TYPE ) 3 8 1 17 16 0
TAXRATE 320 24 16 2 42 56 16
TRADE 18144000000 2164943033 1089209960 162707652 3416860700 3265465200 11312152
TRADE_HISTORY 43545559454 1309641168 3415312 65652824 1378709304 1317333632 4277152
TRADE_REQUEST 0 8 40 2 50 oF 0
TRADE_TYPE 5 8 1032 52 1092 1040 0
WATCH_ITEM 104941231 2928504 11816 147016 3087336 2940624 304
WATCH_LIST 1050000 26248 22376 2431 51055 48624 0
ZIP_CODE 14741 458 72 28 588 560 0
Initial Database Size Settlements 23,354 715
8,716,772 (MB) Grown Database Size
8,512 (GB) 5,744 571 (MB)
DB filegroups partition size (MEI}'ﬂIe size (MB) Y alloc total (MB) Y loaded (MB) loaded +5% (MB)  after run (MB) Business Day (MB
8 1,392 512 1,390,000 11,140,096 8,716,772 9,152,611 8,744,571 8,786,942
Number of dizks 192
Disk Capacity (MB) 60,544
RAIDS Overhead 4%
Initial Growing Space (MB) 8.651.783 | Total Space (MB) 11,140,096
Final Growing Space (MB) 8.679,580 |Mumber of disks 4 |initial Log Size (MB) 4 502 |Log units 1
Delta (MB) 27.796 |Disk Capacity (MB) 715.404 Final Log Size (MB} 156,996 |Dizks per unit G
Data Space per Trade (MB 0.001190 |RAIDS Overhead 259 | Log Growth (MB} 152,394 |Disk Capacity (MB) 285,568
1 Day Data Growth (MB) 70,164 |Total Space (MB) 2,146 212 |Log Space per Trade 0.006525 |RAID10 Overhead 50.0%
60 Day Space (MB) 12,926,637 |Total Space (MB) 13,286,308 |1 Day Log Space (MB 384676 |Log Space (MB) 856,704

© Fujitsu June 2010. TPC-E Full Disclosure Report -29-



Attestation Letter
The Auditor’s Attestation Letter, which indicates compliance, must be included in the Report (9.3.8.2).

INFORYSIZING

Detlev Seidel

Fujitsu Technology Solutions
Hemz-Nmxdorf-Ring 1

33106 Paderbormn, Germany

June 16, 2010
Iverified the TPC Benchmark™ E performance of the following configuration:
Platform: PRIMERGY RX600 85

Operating System:  Microsoft Windows Server 2008 B2 Enterprise xf4 Edifion
Database Manager: Microsoft SQL Server 2008 B2 Enterprize x84 Edition

The results were:
CPFU's M - Trade-Fesult 90%:
Speed e Disks Fesponse Time tpsE
Tier B, Server: PRIMERGY RXa00 55
4 x Intel Xeon 512 GB 192 x 64G8 55D
X7560 5 . 4% T50GE 7.0K SATA (.19 Seconds 2046 .96
(2.26GHz) (+x24 ME L3) 6% 300GB 10K 5AS
Tier A, OneClient: PRIMERGY RX200 56
2 x Intel Xeon 12GB
E3620 (@x12 MBL3) 1x73GB 13K SA8 n'a n'a
(2.40 GHz) -

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

The following verification items were given special attention:

+  All EGen components were verified to be v1.10.0.

*  The transactions were cormectly implemented.

* The database was properly scaled and populated for 1,050,000 customers.
+  The mandatory network between the driver and the SUT was configured.
+  The ACID properties were met.

125 kLs Mornoo Siee = CoLonapas TR G, anog . L] T3 O7O0GQ3 = WRW . SIL HNG.OOW
3w M : C & CO daneg 5 7553
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= Input data was generated according to the specified percentages.

= The reported response times were comectly measured

= Al 90% response times were mnder the specified maximums_

*  The meazurement interval was representative of steady state conditions.
= The reported measurement interval was 120 minmtes.

+  The implementation used Redumdancy Level 1.

= The Busmess Recovery Time of (0:48:22 was comectly measured.

+ The 60 day storage requirement was comectly computed.

= The system pricing was verified for major components and maimtenance.

Additional Audit Notes:

The measured confipuration mcluded (1) PRIMER.GY BEX200 55 Tier A client system
that was substituted by (1) PRIMERGY RX200 S6 Tier A chient system in the priced
configoration. Based on the specifications of these systems, it is my opimion that this
substitntion has no sipnificant effect on performance.

Respectflly Yours,
Y
AR /,-;‘.
- i ] e
%T’G:ﬂ—,”-f:t&w-,-—H- - L
I_,-/n'/ / — e ST -
vy
Doug Johnzon, Auditer Frangois Raab, President
123 YWest Mowror Sterect = Coronapo Srnmos, CO0 Banpo7 = 719 473 7357 = Wwww.s 2ING.COM
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Clause 9: Supporting Files

Supporting Files Index table

An index for all files required by Clause 9.4 Supporting Files must be provided in the Report. The Supporting Files

index is presented in a tabular format where the columns specify the following:

* The first column denotes the clause in the TPC Specification

» The second column provides a short description of the file contents
* The third column contains the path name for the file starting at the SupportingFiles directory.

If there are no Supporting Files provided then the description column must indicate that there is no supporting file and

the path name column must be left blank (9.3.9.1).

Clause Description Path Filename
overview SupportingFiles SupportingFiles.doc
Introduction System SupportingFiles/Introduction/ SyslInfo_TierA.txt
Configuration SyslInfo_TierB.txt
Disk SupportingFiles/Introduction/Hardware/ | DiskConfiguration.doc
Configuration flatfilelocation.txt
makehelpdirff.cmd
Readme.txt
Remove_Addon_Files.sql
tempdb16.sql
Parameter SupportingFiles/Introduction/Software/ CountOperations.reg
OS Tunables MemoryMamagement.reg
Database Setup MSTPCE Database Setup Reference.docx
SQL_Server_Configuration.ver
SQLNodeConfig.reg
sqlservr_LargePages.reg
SQLSocketAndIP.reg
Startup Scripts SupportingFiles/Introduction/Software/ start_all_RX600.cmd
Tier A start_CE1_RX600S5.cmd
start_ CE2_RX600S5.cmd
start_CE3_RX600S5.cmd
start_CE4_RX600S5.cmd
start_ MEE1_RX600S5.cmd
start_ MEE2_RX600S5.cmd
start MEE3_RX600S5.cmd
start MEE4_RX600S5.cmd
Startup Scripts SupportingFiles/Introduction/Software/ sqlstartR2.cmd
Tier B
Clause 2 Create Database | SupportingFiles/Cause2 Backup_Database.sql

Checkpoint_TPCE_Database.SQL
Count_Customers.sql
Create_Database.sql

Create_ DM_Audit_Table.sql
Create_TID_Ranges_Table.sql
Create_Timer_Table.sql
Create_TL_TU_Warnings_Table.sql
Create_ TPCE_VERSIONS_Table.sql
Database_Options_1.sq|
Database_Options_2.sq|
Drop_and_Create_ TPCE_INFO.sql
End_Load_Timer.sql
Get_Next_T_ID.sql
Install_Load_Timer_Proc.sql
Load_TPCE_Info.sql
Output_TPCE_VERSIONS_Table.SQL
Remove_Database.sql
Restore_Database.sql
SQL_Server_Configuration.sql
tempdb16.sql

Trade_Cleanup.cmd
Trade_Cleanup.sql

Version.sq|
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output

Create Database | SupportingFiles/Cause2/DB_setup

1050000Customers_Load_Timer2.log
1050000Customers_Load_Timer3.log
1050000Customers_Load_Timer.log
Backup_Database.log
BrokerVolume.log

Bulkinsert_1.out

Bulkinsert_2.out

Bulkinsert_64.out
Check_Constraints_Fixed.log
Check_Constraints_Growing.log
Check_Constraints_Scaling.log
Convert_NI_ITEM_Data.log
Create_DB_Audit_Tables.log
Create_DM_Audit_Tables.log
Create_Indexes_Fixed_Tables.log
Create_Indexes_Growing_Tables.log
Create_Indexes_Scaling_Tables.log
Create_TID_Ranges_Table.log
Create_TL_TU_Warnings_Table.log
Create_TPCE_VERSIONS_Table.log
CreateDB.log

CustomerPosition.log
Database_Options_1.log
Database_Options_2.log
DataMaintenance.log
DB_Build_Steps1l.log
DB_Build_Steps2.log
DB_Build_Steps3.log
DB_Check.log

DB_Dups_Check.log
DB_FK_Constraints.log
DB_Primary_Key_Check.log
DB_RI_Check.log

DB_Tables.log
Drop_DB_Audit_Tables.log
Drop_Fixed_Tables.log
Drop_FK_Constraints.log
Drop_Growing_Tables.log
Drop_Scaling_Tables.log
EGenLoaderFrom1T016000.log
EGenLoaderFrom16001T033000.log

EGenLoaderFrom1034001T01050000.log
ERRORLOGL..txt
ERRORLOG2.txt
ERRORLOGS3.txt
FK_Constraints.log
Get_Next_T_ID.log
Load_Timer.log
Load_Timer_Proc.log
Load_TPCE_Info.log
MarketFeed.log
MarketWatch.log
Remove_Addon_Files.sql
RemoveDB.log
SecurityDetail.log
spfiles.ver
spfiles_setup.ver
splog.ver
splog_setup.ver
spused.ver
spused_setup.ver
SQL_Server_Configuration.log
Tables_Fixed.log
Tables_Growing.log
Tables_Scaling.log
TPCE_Types.log
TPCE_VERSIONSL1.log
TPCE_VERSIONS2.log
TPCE_VERSIONS3.log
TradelLookup.log
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TradeOrder.log
TradeResult.log
TradeStatus.log
TradeUpdate.log
Versionl.log
Version2.log
Version3.log

Index Creation
Scripts

SupportingFiles/Cause2/DDL

Bulkinsert_<1..64>.sql
Convert_NI_ITEM_Data.SQL
Create_Check_Constraints_Fixed.sql
Create_Check_Constraints_Growing.sql
Create_Check_Constraints_Scaling.sq|
Create_FK_Constraints.sql
Create_Indexes_Fixed.sql
Create_Indexes_Growing.sq|
Create_Indexes_Scaling.sql
Create_Tables_Fixed.sql
Create_Tables_Growing.sql
Create_Tables_Scaling.sql
Create_Tables_Scaling_Flat.sql
Create_TPCE_Types.sql
Drop_FK_Constraints.sql
Drop_Tables_Fixed.sql
Drop_Tables_Growing.sql
Drop_Tables_Scaling.sql

Database Audit
Scripts

SupportingFiles/Cause2/Audit_Scripts/
Database

Create_DB_Audit_Tables.SQL
DB_Check.sql
DB_FK_Constraints.sql
DB_Primary_Key_Check.SQL
DB_Tables.sql
Drop_DB_Audit_Tables.SQL
Insert_Duplicates_Tests.sql
Referential_Integrity Tests.sql

Database Space
Scripts

SupportingFiles/Cause2/Audit_Scripts/
Space

SPFiles.sql
SPLog.sql
SPUsed.sql

Clause3

Transaction
Frames

SupportingFiles/Cause3

BrokerVolume.sql
CustomerPosition.sql
DataMaintenance.sql
MarketFeed.sql
MarketWatch.sql
SecurityDetail.sql
TradeLookup.sql
TradeOrder.sql
TradeResult.sql
TradeStatus.sql
TradeUpdate.sq|

BaseServer

SupportingFiles/Cause3/BaseServer

BaseServer.cpp
BaseServer.h
BaseServer.vcproj
stdafx.cpp

stdafx.h
SUTServersLocals.h

SUT_CE_Server

SupportingFiles/Cause3/SUT_CE_Serv
er

Release\SUT_CE_Server.exe
CEServer.cpp
CEServer.h
CEServerMain.cpp
PortDefinitions.h
stdafx.cpp

stdafx.h

SUTServer.sin
SUTServer.suo
SUTStructs.h
SUT_CE_Server.vcproj
SUTServer.sin
SUTServer.suo
SUTStructs.h

SUT_MEE_Serv
er

SupportingFiles/Cause3/SUT_MEE_Se
rver

Release\SUT_MEE_Server.exe
MEEServer.cpp

MEEServer.h
MEEServerMain.cpp
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stdafx.cpp
stdafx.h
SUT_MEE_Server.vcproj

TransactionsSP

SupportingFiles/Cause3/TransactionsS
P

BrokerVolumeDB_SP.cpp
BrokerVolumeDB_SP.h
CheckpointDB_SP.cpp
CheckpointDB_SP.h
CustomerPositionDB_SP.cpp
CustomerPositionDB_SP.h
DataMaintenanceDB_SP.cpp
DataMaintenanceDB_SP.h
MarketFeedDB_SP.cpp
MarketFeedDB_SP.h
MarketWatchDB_SP.cpp
MarketWatchDB_SP.h
SecurityDetailDB_SP.cpp
SecurityDetailDB_SP.h
stdafx.cpp

stdafx.h
TradeLookupDB_SP.cpp
TradeLookupDB_SP.h
TradeOrderDB_SP.cpp
TradeOrderDB_SP.h
TradeResultDB_SP.cpp
TradeResultDB_SP.h
TradeStatusDB_SP.cpp
TradeStatusDB_SP.h
TradeUpdateDB_SP.cpp
TradeUpdateDB_SP.h
TransactionsSP.vcproj
TxnHarnessDBBase.cpp
TxnHarnessDBBase.h
TxnHarnessDBConn.cpp
TxnHarnessDBConn.h

TxnHarness

SupportingFiles/Cause3/TxnHarnes

TxnHarness.vcproj
TxnHarness_stdafx.cpp
TxnHarness_stdafx.h
TxnHarnessSendToMarket.cpp
TxnHarnessSendToMarket.h

Clause4

Clause5

EGen Driver
Configuration

SupportingFiles/Cause5

RX600S5_1050KCus_8x135X1user_spiderb_RTEO
1.xml

EGenLoader
Parameter

SupportingFiles/Cause5

BuildSteps1.log

BuildSteps2.log

BuildSteps3.log
EGenLoaderFrom1T016000.log
EGenLoaderFrom16001T033000.log

EGenLoaderFrom1034001T01050000.log

EGenLogger
Output

SupportingFiles/Cause5

TxnReportE-Ml.xls

Clause6

EGenValidate

SupportingFiles/Cause6

EGenValidate.txt

Clause7

ACID

SupportingFiles/Cause?7

MSTPCE ACID Procedures.doc

ACID SupportingFiles/Cause7/AcidProcs AcidProc.cmd
Procedures AcidProc.out
Remove_AcidProcs.cmd
Remove_AcidProcs.out
ACID Scripts SupportingFiles/Cause6/AcidProcs/Scri | AcidProc.vbs

pts

CustomerPosition_Iso3.sql
CustomerPosition_Iso4.sql
Drop_SPROC.sql
Remove_AcidProcs.vbs
TradeOrder_C.sql
TradeOrder_lIsol_1.sql
TradeOrder_lsol_2.sql
TradeOrder_lIso2.sq|
TradeOrder_lIso3.sq|
TradeOrder_lso4.sql
TradeOrder_RB.sql
TradeResult_Isol_1.sql
TradeResult_lsol_2.sql
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TradeResult_Iso2_1.sql
TradeResult_lso2_2.sql
TradeResult_lso3.sql
TradeResult_Iso4.sql

Atomicity

SupportingFiles/Cause7/Atomicity

Atomicity.cmd
Atomicity_C.out
Atomicity RB.out

SupportingFiles/Cause7/Atomicity/Scrip
ts

atom.vbs
Atomicity_C.sql
Atomicity RB.sql

Consistency

SupportingFiles/Cause7/Consistency

Consistency.cmd
Consistency.out

SupportingFiles/Cause7/Consistency/S
cripts

Consistency.sql
Consistency.vbs

Durability
Business
Recovery

SupportingFiles/Cause7/Durability/Busi
nessRecovery

BR_BenchCraft_Config.xml
BR_Consistency.out
BR_Count_Settlementl.ver
BR_Count_Settlement2.ver
BR_ERRORLOG_1.txt
BR_ERRORLOG_2.txt
BR_Systemevents_TierA.txt
BR_Systemevents_TierB.txt
BusinessRecov_Partl_step60.xlt
BusinessRecov_Partl_TxnReportE_20.x|
BusinessRecov_Partl_TxnReportE_all.xl
BusinessRecov_Part2_step60.xlt
BusinessRecov_Part2_TxnReportE_20.x|
BusinessRecov_Part2_TxnReportE_all.xl
BusinessRecov_TimeGraph.xls

Durability Data
Accessibility

SupportingFiles/Cause7/Durability/Data
Accessibility

DA_BenchCraft_Config.xml
DA_Count_Settlementl.ver
DA_Count_Settlement2.ver
DA_ERRORLOG.txt
DataAccess_TimeGraph.xls
DataAccess_TxnReportE_20min.xls
DataAccess_TxnReportE_all.xls
SystemEvents_Application.txt

Isolation

SupportingFiles/Cause7/Isolation

Isolation1_S1.rpt
Isolation1_S2.rpt
Isolationl_S3.rpt
Isolation1_S4.rpt
Isolation2_S1.rpt
Isolation2_S2.rpt
Isolation2_S3.rpt
Isolation2_S4.rpt
Isolation3_S1.rpt
Isolation3_S2.rpt
Isolation3_S3.rpt
Isolation4_S1.rpt
Isolation4_S2.rpt
Isolation4_S3.rpt

SupportingFiles/Cause7/Isolation/Script
s

Isolation1_S1.sql
Isolation1_S2.sql
Isolation1_S3.sql
Isolation1_S4.sql
Isolation2_S1.sql
Isolation2_S2.sql
Isolation2_S3.sql
Isolation2_S4.sql
Isolation3_S1.sql
Isolation3_S2.sql
Isolation3_S3.sql
Isolation4_S1.sql
Isolation4_S2.sql
Isolation4_S3.sql

Clause8 60-Day Space

Calculations

SupportingFiles/Cause8

tpce_space.xls
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Appendix: Third Party Price Quotations

Microsoft Corporation Tel 425 882 8080 - ft
One Microsoft Way Fax 425 936 7329 M
Redmond, WA 98052-6399 http://www.microsoft.com/ ’Croso

June 1, 2010

Fujitsu Technology Solutions
Detlev Seidel

Heinz Nixdorf Ring 1
Paderborn, DE 33106

Here is the information you requested regarding pricing for several Microsoft products to be
used in conjunction with your TPC-E benchmark testing.

All pricing shown is in US Dollars ($).

N:;I:er Description Unit Price Quantity Price

SQL Server 2008 R2 Enterprise Edition

Per Processor License

* Open Program - Level C $19,188 4 $76,752
Unit Price reflects a 33% discount from the
retail unit price of $28,749.

Windows Server 2008 R2 Enterprise Edition
Server License with 25 CALs
P72-04217 Open Program - Level C $2,280 1 $2,280
Unit Price reflects a 43% discount from the
retail unit price of $3,999.

Windows Server 2008 R2 Standard Edition
Server License with 5 CALs
P73-04980 Open Program - Level C $711 1 $711
Unit Price reflects a 31% discount from the
retail unit price of $1,029.

Microsoft Problem Resolution Services
N/A Professional Support $259 1 $259
(1 Incident).

All Microsoft products above are currently orderable and available through Microsoft's normal
distribution channels. A list of Microsoft's resellers can be found at the Microsoft Product
Information Center at
http://www.microsoft.com/products/info/render.aspx?view=22&type=how

Defect support is included in the purchase price. Additional support is available from Microsoft
PSS on an incident by incident basis at $259 per call.

This quote is valid for the next 90 days.

Reference ID: TPCE_g3wOpiq6ZAsO8VDKoHclI5+VFhXN+2f+B_V1.0.0.
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QUOTATION

FUC?TS ?’Hﬂm Inc. Quote #: 959641
J MS125 Valid through: 12/31/2010
Sunmyvale, CA 94068-3470
uote Date: 06MAT2010
Customer: Fujitsu Technology Solutions Reference:
Address: 1250 E. Arques Ave. ATTHN: Detlev Seidel
Sunnywvale, CA 34085 Phone: 1
Freight Terms: FOB US Shipping Point, Prepaid and billed Payment Terms: NET30
Sales Rep Mame: Sales Rep Email: Sales Rep Phone:
JON RODRIGUEZ jrodriguez@fujitsupe_com A0B-T64-3586
Ilsern Part Mumber Description ity Sell Price Ext. Price
1 FSCPCTR_S26361-K826-V212_101312-01 1 $1,995. 80 $1,995.80
1 PRIMECENTER Rack 24U, 1100mm deep (S26361-KEM-v212)
1 Dusmmy paned, plastics, 1U + assembly (S26361-F2735-E130)
2 Dusnmy paned, plastics, 2U + assembly (S26361-F2735-E131)
2 PYPCTR-WO36360-0MA PYPCTR Warranty, 36 Months, Standard Level, 1 $0.00 $0.00
Mon-Fri, Phone Support BAM-5PM Local Time,
Cnsite and Parts 8AM-5PM Local Time (Sevi
Resp. Time - Next Bus. Day), Excl. Holidays
3 PYPCTR-UDD4361-0MA PYPCTR Warranty Uplift, 36 Months, 1 $720.00 $720.00
Enhanced Plus Level, 24xTx365 Phone
Support (Sev1 - Live Transfer), 24dxTx365
Onsite and Parts (Sevi Resp. Time - 4 Hours),
Incl. Holidays, Prepaid billing
4 FSCIX40_FTS:ETJXS11BG_101312-02 B $2.611.20 $20, 889 60
B ETERMUS J¥40 (FTS:ETIXS11BG)
B PRIMERGY Rackinstallation SX/DX ex works (DFCSX-INPSR)
5 PYJXA0-W03IE120-0MA PYJX40 Warranty, 12 Months, Standard Level, 8 $0.00 $0.00
Mon-Fri, Phone Support BAM-5PM Local Time,
Onsite and Parts 8AM-5PM Local Time |Sevi
Resp. Time - Next Bus. Day), Excl. Holidays
B PY.JXAD-U004121-0MA PYJX40 Warranty Uplift, 12 Months, Enhanced 8 $609.00 $4 872 00
Plus Level, 24xTx365 Phone Support (Sevi -
Liwe Transfer), 24x7x365 Onsite and Parts
(Sev1 Resp. Time - 4 Hours), Incl. Holidays,
Prepaid billing
T PYJXAD-POD4241-0NA PYJX40 Post Warranty, 24 Months, Enhanced 8 $1,218.00 $9.744.00
Plus Level, 24xTx365 Phone Support (Sevi -
Live Transfer), 24xTx365 Onsite and Parts
(Sev1 Resp. Time - 4 Hours), Incl. Holidays,
Prepaid billing
8 PYJXAD-N 04 3005-0MA P¥JX40 during normal business hours, B $450.00 $2.600.00
Primergy storage installation, One Time billing
9 FSCSX40_S526361-K1122-V200_101312-03 1 $2,33495 $2,334 95
1 FiweCAT SX40 5AS Disk Subsystem (528381-K1122-v200)
4 HD SATA 3Gb/s TSOGE 7.2k hot p 3.5 SX40 (528381-FX245-E750)
1 Rack installation ex works, SX10, 1U Nod (526381-F1847-E302)
10 PYSX40-W03IE3I60-0NA PYSX40 Warranty, 36 Months, Standard Level, 1 $0.00 $0.00
Mon-Fri, Phone Support BAM-5PM Local Time,
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ME125
Sunnyvae, CA 94088-3470

FUﬁTS TR0 E A Avenue

QUOTATION
Quote #
Valid through: 12/31/2010

959641

uote Date: 06MAT2010
Customer: Fujitsu Technology Solutions Reference:
Address: 1250 E. Arques Ave. ATTHN: Detlev Seidel
Sunnywvale, CA 34085 Phone: 1
Freight Terms: FOB US Shipping Point, Prepaid and billed Payment Terms: NET30
Sales Rep Mame: Sales Rep Email: Sales Rep Phone:
JON RODRIGUEZ jrodriguez@fujitsupe_com A0B-T64-3586
Il:ern Part Mumber Description ity Sell Price Ext. Price
Onsite and Parts 8AM-5PM Local Time |Sev
Resp. Time - Next Bus. Day), Excl. Holidays
11 PYSXA0-UD04361-0MA PYS5X40 Warranty Uplift, 36 Months, Enhanced 1 $1,827.00 $1,827.00
Plus Level, 24xTx365 Phone Support (Sevi -
Liwe Transfer), 24x7x365 Onsite and Parts
(Sev1 Resp. Time - 4 Hours), Incl. Holidays,
Prepaid billing
12 PYSXA0-NO43005-DMA PYS5X40 during normal business hours, 1 $450.00 $450.00
Primergy storage installation, One Time billing
13 FSCR256_526361-K1342-v101_101912-04 1 $3,450.10 $3,430.10
1 PY RX200 58, 6HD-bays 2.57 (S28361-K1342-V101)
2 Intel Xeon ESA20 4CI8T 2.40 GHz 12 MB (S26381-F4418-E240)
[i] 2 GB DDR3 1333 MHz PC3-10800 rg s (528381-F3604-E513)
1 DVD-RW supermulii slimiine SATA (S528381-F3268-E2)
1 HO SAS 8G T3GE 15K HOT PLUG 2.5° EP (526361-F4006-E573)
1 RAID 01 SAS based on L5] MegaRAID 4Port (S28361-F3257-E4)
2 Eth Cirl 2x1Ghit PCle PROMADIOPT Cu lp (528381-F3Z8-E301)
1 Rack installation ex works, SX10, 1U Nod (S26361-F1847-E302)
1 RME-P_1-2U) servers (new) (528381-F2735-E110)
1 Power Supply Module TTOW sidver hp (528113-F538-E1)
14  PYR256-WO36360-0MNA PYRX200 56 Warranty, 36 Months, Standard 1 $0.00 $0.00
Level, Mon-Fri, Phone Support BAM-5PM Local
Time, Onsite and Parts 8AM-5FPM Local Time
[Sev1 Resp. Time - Next Bus. Day), Excl.
Holidays
15 PYR2S56-UDD4361-0MA PYRX200 56 Warranty Uplift, 36 Months, 1 $550.00 $550.00
Enhanced Plus Level, 24xTx365 Phone
Support (Sev1 - Live Transfer), 2dxTx365
Onsite and Parts |(Sev1 Resp. Time - 4 Hours),
Incl. Holidays, Prepaid billing
16 PYR256-M033005-DMA PYRX200 56 during normal business hours, 1 $200.00 $200.00
Primergy installation, Low-end Server, wio 085,
Cne Time billing
17  FSCRE55_526361-K1287-v400_101912-05 1 $60,104.35 $60,104.25
1 PY RMB00S5 (S20301-K 1287-v400)
4 Iniel Xeon X7560 BCMET 2.28 GHz 24 MB (S26361-F3008-E580)
[i] Memory Board RXB00 55 (528381-F3880-E100)
16 A2GH (4x8) DDRA 1333 MHz PC3-10600 rg d (528381-F4003-E645)
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QUOTATION

FUC?TS f%':'éﬁm“gﬂ;m Quote #: 959641
J M3125 Valid through: 12/31/2010
Sunnyvake, CA 34058-3470
Cuote Date: 0&MAr2010
Custorner: Fujitsu Technology Solutions Reference:
Address: 1250 E. Argues Ave. ATTHN: Detlev Seidel
Sunnywvale, CA 34085 Phone: 1
Freight Terms: FOB US Shipping Point, Prepaid and billed Fayment Terms: NET30
Sales Rep Mame: Sales Rep Email: Sales Rep Phone:
JON RODRIGUEZ jrodriguezi@ifujitsupc.com 408-T64-9586
Iltem Part Mumber Description Gty Sell Price Ext. Price
1 OVD-RW supermulti sliméine SATA (S26361-F3288-E2)
[i] HD SAS 6G 300GE 10K HOT PLUG 2.57 EP (S26361-F4008-E130)
2 HD SAS GG 73GB 15K HOT PLUG 2.5° EP (526361-F4008-E573)
1 RAID Cirl SAS 6G 56 512MB (D2818) (S26381-F3554-E512)
1 Rack installation ex works (SNP-5Y-F184TEID1-F)
1 RME-F2_3-xl-Servers_13mm-Drop-in Rails (S26361-F2735-E202)
1 Cabde magmt. for 18° DC- PC- Rack (526361-F2735-E7)
2 Power Supply Module B50W (526113-F581-E10)
18  PYRES5-WO36360-0MA PYRX&DD 55 Warranty, 36 Months, Standard 1 $0.00 $0.00
Level, Mon-Fri, Phone Support 8AM-5PM Local
Time, Onsite and Parts 8AM-5PM Local Time
[Sevi Resp. Time - Mext Bus. Day), Excl.
Holidays
1%  PYRES5-UDD4361-DMA PYRXE&0DD 55 Warranty Uplift, 36 Months, 1 $1,575.00 $1,575.00
Enhanced Plus Level, 24x7Tx365 Phone
Support (Sev1 - Live Transfer), 24xTx365
Cnsite and Parts (Sevi Resp. Time - 4 Hours),
Inel. Holidays, Prepaid billing
20  PYRE55-N0O3B005-0MA PYRX&DD 55 during normal business hours, 1 $350.00 $350.00
Primergy Installation, Midrange Server, wio
05, One Time billing
21 S26361-F3258-LE4 55D SATA 3G 64GB SLC HOT PLUG 25" EP 152 $1,031.90 $198,124.80
22  S526361-F3593-L501 RAID Ctrl 5AS 6G BPort ex 512M FHILP LSI ] $493 85 $3,950.80
23  S26361-Fad1TL3 LAN-CAT 5 Enhanced, F3m 4 $18.T0 §T4.80
24  S526361-FZ262-L31 Sochket strip 3phase 3x 8 sochkets 1 $157.25 $157.25
25 S526381-KaT0-v510 KB SLIM MF U5A 2 $20.40 $40.80
26 D:KBSAS15-15-ZM 5AS5 CABLE 1X SFF 8088-1X 5FF 8088 2M ] $66.30 $530.40
27  S26361-F3246-L203 5AS CBL EXT 2m 8088-B4T0 1 $62.90 $62.90
28  S26361-K1335-v140 DISPLAY A19-5 ECO 2 $176.80 $353.60
29  S26381-W452-L100 Mini Optical Mouse 2 $10.20 $20.40
Total {wio Freight Charges $316,018.55
and Applicable Tax):
Estimated Freight Charges: $0.00
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QUOTATION

FUC?TS mmﬂﬂmu& Quote #: 959641
J M3125 Valid through: 12/31/2010
Sunnyvake, CA 34058-3470
Cuote Date: 06M472010
Custorner: Fujitsu Technology Solutions Reference:
Address: 1250 E. Argues Ave. ATTHN: Detlev Seidel
Sunnywvale, CA 34085 Phone: 1
Freight Terms: FOB US Shipping Point, Prepaid and billed Fayment Terms: NET30
Sales Rep Mame: Sales Rep Email: Sales Rep Phone:
JON RODRIGUEZ jrodriguez@fujitsupe.com 408-T64-9586
Iltem Part Mumber Description Gty Sell Price Ext. Price
Motes: Mo Freight Included per TPC Benchmark Guidelines

*+ Fraight and Bales Tax will be added as applicabls.
+FOB US Bhipping Polnd, Prepald - TiEs of goods and rick of loss pacec from sallar io bauyer ak ihs chipping point. 3sllsr paye frelght charges fo dectinadlon.
+FOB US Bhipping Polnt, Prepald and Bllisd - TEis of goods and rick of ko pacs from eelisr to buyer af the chipping poink. Ssller pays fralght oharges and Involoss:

buyer.

+ Al products. sublect fo avallabiity.
*PLEASE STATE THEE GUDTE NUMEER WHEHN FLACING A PURCHALZE DRODER—THIEE WILL ENEURE FROMFT HANDLING TO #FEED FROCESEING AND SHIFMENT.

‘Warranyi3ervios Frograms

Fart Moo
FYIRAT-PO04247-0M5

PYA0-U004121-0MA

PYDATHM I 20-0MA

FYPCTR-UOD4361-0MA

FYPCTR-WD 36 3E0-0MA

PYR2SE-UDMEET 0NN

FYR2BE-WO3E3IE0-OMA

FYRESS-UDMEET 0NN

FYRESS-WOIEIED-OMA

[FYEDOA0-UI00A 36 1-OMA

[FYENA0-WT 35 IE0-0MA

Specdal Provielone (IF any):

Desoripfion

PY.JXAD Post Warranty, 24 Monihs, Erbancsd Fies Lewel, 24575365 Phone Support (Sev - Live Transter), 24576365 Onshe and Pars
[Sevi Resp. Time -4 Hours), incl. Haolldays, Prepaid Biieg

PY. 40 Warranty Updi, 12 Monihs, Enbanoed Phes Level, 24x7x365 Phone Support (S2v] - Live Transter}, 2&xTu3E5 Oreshie and Pars
[Sevi Resp. Time - £ Hours), Incl. Haolldays, Prepaid blling

FY.JXAD Warranty, 12 Mondts, Stardard Leved, Mor-Fii, Phone Support SAM-SPM Local Time, Onslke and Farts SAM-SFM Local Time
[Sevl Resp. Time - Hext Bus. Cay), Excl Holdays

FYPCTR \Wasranty Updi, 36 Monihs, Enbanced Fius Level, 24a7x3E5 Phone Support (Sey1 - Live Transter), 2ExTu3ES Onshe and
Parts (Sevi Resp. Time - 4 Hours), Ind. Holldays, Frepald billng

PYPCTR Wasranty, 35 Monihs, Standand Level, Mon-Fri, Phome Suzport 880M-SPM Local Time, Cnsite and Farts BAM-SFM Local Time:
[Sevi Resp. Time - Hext Bus. Day}, Excl. Holidays

FYRX2D0 56 Warranty Upii, 3 konihs, Enbanped Phes Level, 24e7x365 Fhone Bupport (S2v1 - Live Transfer}, 2ExTe355 Onshs and
Parts (Sevi Resp. Time - 4 Hours), Ind. Holldays, Frepald billng

PYRX2D] 56 Warranty, 36 Monits, Standand Leved, Mon-Fri, Phone Bupport SAKM-SPM Local Time, Onsile and Fars SAM-SFM Looal
Threz (Say1 Rezsp. Thme - Mext Bus. Day), Excl. Holldays

PYRXEDD S5 Warranty Upli, 3E Monihs, Enbanoed Phes Level, 24e7r365 Fhone Support (Sevi - Live Transfer}, 2&x7e355 Onesfiz and
Farts (5ev] Resp. Time - 4 Hours), Ind. Holldays, Frepald billng

FYRXEDD 55 Warranty, 35 Monihs, Standand Leved, Mor-Fri, Phone Bupport SAM-SPM Local Time, Cnsile and Parts S4M-SFM Local
Thme Syl Foesp. Time - Mext Bus. Day), Excl. Holldays

PYSEX40 \Wamanty Unilt, 26 Monins, Enhanced Plus Level, 2437x365 Phone Support {52v1 - Live Transier), 285Tx355 Onstie and
Farts (5ev] Resp. Time - 4 Hours), Ind. Holldays, Frepald billng

PYEXAD Wamanty, 35 Monihs, Standand Lesws], Mon-Fri, Phone Sugport SAM-SPM Local Time, Onsibe and Farts BAM-SPM Local Time
Sevl Resp. Time - Hext Bus. Cay}, Exncl. Holidays

Terms and CondRlons of Ordar

FAl reseres the fight fo substiute equivalient or betier Rems Gased upon avallabiity 2t the time of shimment
Quole Expirafion - Unless othensis= agreed 1o In wiiting by FAL is quote Is only walid through 12342010

Barver Purchase: Cusicmer's acceptance of this Quols oy the ixsuance of an sulhorized Purchase Order hal refierences said Quole shall constiule Cuslomers
fhaat it has read and enderstands the fznmes and condBons =22 forf In The FAI Products and Services Agreement (FA] Masier Agresment, Rev. 4-1-20050 and that such Agreement
shall exchesively govem the subject mafer of the authorized Purchass Ovder, negarcless of any varying or addifonal termes In any Customer documents, A complels copy of the FAI

mmummmnmuxmm“mmmm I & kiasier Agreement
e exists Defwesn Cusfomer and FAl and it ks referenced on the sufhorized Purchase Order, Sien and only Seen wil $he benme of sald Masisr

appls'-

Mobils Purchacs: Cusiomer's scoepfance of this Gucke by the lssusnce of an authorized Purchase Crder that references sald Quote shal constiule Customer's acknowied pement
fhat it has read and understands the fenmes and condBons S22 fort In {Tenms and Condiions of Moble Ssie) and that such Agresment shall exciusively gossem She subjiect matter of
e authortzed Purchase Crder, regandiess of sny varying or addional farme. i any Clesiomer documents. & compiete copy of S FAL Mobile Procucts Agresment | avallsbie st
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QUOTATION

FUC?TSU TZ0E: Arques Avenue Quote #: 95964-1
J MSTzs Valid through: 12/31/2010

Sunnyvaie, CA 94058-3470

Quote Date: 06M472010
Custorner: Fujitsu Technology Solutions Reference:
Address: 1250 E. Argues Ave. ATTHN: Detlev Seidel
Sunnywvale, CA 34085 Phone: 1
Freight Terms: FOB US Shipping Point, Prepaid and billed Fayment Terms: NET30
Sales Rep Mame: Sales Rep Email: Sales Rep Phone:
JON RODRIGUEZ jrodriguen@fujitsupe_com 408-T64-9586
Iltem Part Mumber Description Gty Sell Price Ext. Price

hpawww. compubers, us fulllsu comSermsandcondBons. shiml. H a reseller Agreement or offer mubually sxeosted Agresment (induding a Fedeml Governiment G54 Echedule) exisis
=fwersn Cusfomer and FAl and It s referenced on the sufhorized Purchase Onder, fen and only feen will The benms of sald Agreement or G8A Schedule apply.

Sarveriiobile Evaluation: This Evaluation Crder is subject fo fhe tems and condiions szt forih In FAI Froduct Evaluation Agreement (FA-Z), which are an integrl part hereot and
are Incorporaied Rersin by reference, A complete copy of the FAl Products Evalustion Agresment |5 avallable st
hipciisoiutions s fuisu comidowniosds FARPmduct-Eva-Agresment oot Cusiomers acceplance of this Evaluation Order shall consfiule Customers acknowledpement that It has

read and understands fhe bemms and condibons of the FAl Product Evaluation Agreement, and fat such iems shal sxciusively govem ihe subject maser of this Order, regandiess of
any varying or addiional kznms Im any Customer decumens.

Won FAl Producis Motisa: Nobwirstanding any confrany tenmes o conditions in any Agresmernt batwesn he paries or any Purchas: Order submitisd by Buwyer, Buyer Is hereby
riofifiad that sl peoducts disfribuled by FAl purssent o incse Non FAIL Products are pass-through producks only, and are not oovered oy any waranty obigstion from FAl are not
cowvered by any indemniication prowision fom FAL ane mot covered by any malnisnance or serdce provision by FAL and FAI does not assume sny Taniliy io Buyer for such Mo FAJ
Products or sendce whalsseyer. Buyer shall hisve recourse only 4o e manuischurer, not FAL for all such wamanty, indemnily, sendce or support obdigstions. Buyers Purchaze Order
for Mon FAJ Products sipnifies agreament bo hese banmes.
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