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Tested Storage Product (TSP) Description

The IBM System Storage DS3500 Express Storage Systems and EXP3500 Express
Expansion Units are the newest addition to the IBM System Storage DS3000 series family
of entry disk storage systems. The DS3500 delivers affordable, entry-level configurations
for small and medium businesses in compact 2U, 19-inch rack mount enclosures, with the
flexibility to scale in capacity, performance, host interfaces, and functions as your business
grows or requirements change.

Summary of Results

SPC-1 Results
Tested Storage Configuration (TSC) Name: IBM System Storage® DS3524 Express Turbo
Metric Reported Result
SPC-1 |I0PS™ 24,449.27
SPC-1 Price-Performance $3.90/SPC-1 IOPS™
Total ASU Capacity 13,412.881 GB
Data Protection Level Protected (Mirroring)
Total TSC Price (including three-year maintenance) $95,384.00

SPC-1 IOPS™ represents the maximum I/O Request Throughput at the 100% load point.

Total ASU (Application Storage Unit) Capacity represents the total storage capacity read
and written in the course of executing the SPC-1 benchmark.

A Data Protection Level of Protected using Mirroring configures two or more identical
copies of user data.
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Storage Capacities and Relationships

The following diagram and table document the various storage capacities, used in this
benchmark, and their relationships, as well as the storage utilization values required to be
reported.

Application Storage Unit (ASU) Capacity

13,412.881 GB
ASU 1 ASU 2 ASU 3 < Data Protection (Miroring) ————>
6,035.796 GB I 6,035.796 GB | 1,341.288 GB 14,373.907 GB
1 Logical Volume 1 Logical Volume 1 Logical (includes 961.026 GB of Unused Storage)
Volume

<——— Addressable Storage Capacity —>
13,412.881 GB
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Configured Storage Capacity
28,747.814 GB

Physical Storage Capacity
28,800.000 GB

SPC-1 Storage Capacity Utilization
Application Utilization 46.57%
Protected Application Utilization 93.15%
Unused Storage Ratio 6.68%

Application Utilization: Total ASU Capacity (13,412.881 GB) divided by Physical
Storage Capacity (28,800.000 GB)

Protected Application Utilization: (Total ASU Capacity (13,412.881 GB) plus total
Data Protection Capacity (14,373.907 GB) minus unused Data Protection Capacity (961.026
GB) divided by Physical Storage Capacity (28,800.000 GB)

Unused Storage Ratio: Total Unused Capacity (1,922.722 GB) divided by Physical
Storage Capacity (28,800.000 GB) and may not exceed 45%.

Detailed information for the various storage capacities and utilizations is available on
pages Error! Bookmark not defined.-Error! Bookmark not defined. in the Full
Disclosure Report.
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Response Time - Throughput Curve

The Response Time-Throughput Curve illustrates the Average Response Time
(milliseconds) and 1/0 Request Throughput at 100%, 95%, 90%, 80%, 50%, and 10% of the
workload level used to generate the SPC-1 IOPS™ metric.

The Average Response Time measured at the any of the above load points cannot exceed 30
milliseconds or the benchmark measurement is invalid.

Ramp Phase Response Time / Throughput Curve
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Response Time - Throughput Data

10% Load [50% Load [80% Load [90% Load |95% Load |100% Load
1/0 Request Throughput 2,401.15| 12,192.77 | 19,549.62 | 21,996.13 | 23,204.87 | 24,449.27
Average Response Time (ms): | . 1. ..\ .
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JReads . ).....807 ] . .. 1264 . 2154 ) . 2642 | . 2956 | .. 34.46
Writes 0.62 0.82 2.92 5.88 8.47 14.06
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Priced Storage Configuration Pricing

Feature Code (4 digits) or

Item IBM Description Part Number (7 digits) Qty Unit Price (usd) Total (usd)
HBA IBM 6Gb SAS HBA 46M0907 2 $ 199.00 | $ 398.00

IBM System Storage DS3524 Express
Storage System Dual Controller 2812 1 $ 9,299.00 | $ 9,299.00
HIC 6Gb SAS 2 Port Daughter Card 3610 2 $ 1,499.00 | $ 2,998.00
Advanced Functions |Turbo Performance 4400 1 $ 6,850.00 | $  6,850.00
Memory 2 GB cache upgrade 3630 2 $ 2,499.00 | $ 4,998.00
Expansion Unit IBM System Storage EXP3524 Express 2822 3 $ 3,999.00 [ $ 11,997.00
Drives 300GB 10,000 rpm 6Gb SAS 2.5" HDD 5210 96 $ 549.00 [ $ 52,704.00
Cables 1m SAS Cable 3708 10 $ 119.00 | $ 1,190.00

Maintenance and |DS3524 3 Year Onsite Repair 24x7 4 Hour

Warranty Response 67567DT 1 $ 1,350.00 | $ 1,350.00

Maintenance and [EXP3524 3 Year Onsite Repair 24x7 4
Warranty Hour Response 67567F3 3 $ 1,200.00 | $ 3,600.00
Total Price List (usd) $ 95,384.00

The above pricing includes hardware maintenance and software support for three years, 7
days per week, 24 hours per day. The hardware maintenance and software support provides
the following:

o Acknowledgement of new and existing problems with four (4) hours.

e Onsite present of a qualified maintenance engineer or provision of a customer
replaceable part within four (4) hours of the above acknowledgement for any
hardware failure that results in an inoperative Price Storage Configuration that can
be remedied by the repair or replacement of a Priced Storage Configuration
component.

Differences between the Tested Storage Configuration (TSC) and Priced
Storage Configuration

The difference between the Tested Storage Configuration and Priced Storage Configuration
is that the priced disk drives are mounted in an IBM drive carrier and each disk drive is
configured to self-identify as a DS3000 brand. That difference, if applied to the TSC, would
not have a negative impact on the reported SPC-1 performance.
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Priced Storage Configuration Diagram

IBM System Storage®
DS3524 Express
Dual Controller

2 — Host Interface Cards

24 — 300 GB 10K RPM
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SAS disk drives

IBM System Storage®
EXP3524 Express
Expansion Enclosure
24 — 300 GB 10K RPM
SAS disk drives

IBM System Storage®
EXP3524 Express
Expansion Enclosure
24 — 300 GB 10K RPM
SAS disk drives

IBM System Storage®
EXP3524 Express
Expansion Enclosure
24 — 300 GB 10K RPM
SAS disk drives

2-1BM 6 Gb SAS HBAs
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Priced Storage Configuration Components
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Priced Storage Configuration

2 —IBM 6 Gb dual-ported SAS HBAs

IBM System Storage® DS3524 Express Turbo

IBM System Storage® DS3524 Express dual controller with:

2 GB cache per controller (4 GB total)
Turbo Performance

2 — Host Interface Cards (HIC) (1 HIC/controller)
(2 — 6 GB SAS host connections per HIC,
4 total, 4 used)

2 — 6 Gb SAS baseboard host connections per controller
(4 total, 0 used))

1 - 6 Gb SAS drive connections per controller
(2 total, 2 used)

10 — 1m SAS cables

3 — IBM System Storage® EXP3524 Express expansion units

96 — 300 GB 10K RPM SAS disk drives
24 disk drives in the base unit
24 disk drives in each expansion unit
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