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(1) 515 (Introduction )

® H 11 (Purposes ): BUAEREARHE I, HUFEE M AZEEZME, A,
BEH AT RE N HE AN RE 7e /0 A FR IS B LSS H Y, TR B E A HAR
f5ign:

This document proposes a general system upgrade for Extremalab’s Sports Analysis

Measurement Division’s (SPASM-D) computing capabilities. This upgrade is necessary to enable
Extremalab’s response to the International Olympic Committee’s (IOC) tasking for modeling
and analysis of the QuadFINKEL figure skating jump.
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The QuadFINKEL figure skating jump is so demanding that the IOC is considering
the award of an extra-large gold medal to anyone successfully landing the jump in Olympic
competition. The IOC has taken SPASM-D, under IOC Contract IOC-135549, to accomplish
advanced 3-D modeling, simulation, and analysis of the QuadFINKEL. This modeling and
analysis would give the IOC the scientific basis for justifying the special award. This analysis

must be completed within 6 months of final project approval.

Modeling this skating jump is a complex process due to the element’s chaotic nature and
high-speed dynamics. To accomplish this analysis in the specified time frame, SPASM-D, in the
Technical Report TR-193345, has identified the need for a stand-alone, state-of-the-art graphics,
modeling, and analysis capability within the laboratory area. The report identifies the requirement
for standard, high-speed TCP/IP interfaces via the Internet to various IOC activities. These
standard-alone capabilities must interface through the existing 100/1000 Base-T Fast Ethernet
backbone to other laboratory resources. TR-193345 also stipulates that the cost of the upgrade not
exceed $22,500.

® il (Scope): MEIAAHM G &HACLE RIS, — P2 A H g 45T LI
N XOTEA ARG Z e JERT B/ NO R A& BTN 2.

f5u4n:

This proposal addresses only the system upgrade of the SPASM-D Analysis Laboratory in
support of the IOC tasking for modeling and analysis of the QuadFINKEL: This proposal does
not include other graphics, modeling, and analysis tasks.

(2) e ( Discussion )

® J77k (Approaches ): BUARXT ] B D 7 28 . EEHR AL K 408 114 2415 I B b 158 BH AR TA
FLATSE Tk AL, BRARX AL, R %R T AR R I

f5uan:

SPASM-D proposed to the Extremalab Technical Review Committee that the SPASM-D
laboratory’s capabilities be upgraded and augmented with a dedicated local-area network (LAN)
composed of two Titanium Graphics 4000 Visual Workstations, one Titanium Graphics 4000A
Modeling Station, and one Extremalab SuperSWITCH 2000-X.

Titanium Graphics workstations provide a recognized standard of excellence in performing
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advanced graphics, modeling, and analysis tasks. Off the shelf, these systems have the required
processing power, storage capacity, and network/device interfaces to function seamlessly on the
existing network as well as on the Internet. By connecting these workstations with 100/1000
Base-T Fast Ethernet through an Extremalab SuperSWITCH, then cascading this SuperSWITCH
to the company’s network backbone, these workstations can easily provide the needed stand-alone

computational and storage capabilities. They will also meet all company and Internet connectivity

requirements.
® Zi0R (Results ): BEIATR Y T7 SNl REAF DR IFIAR, REAFEIA A 4R
f5uan:

The Titanium Graphics 4000A Modeling Station will provide the dedicated analytical
capabilities required to thoroughly model and understand the various components of the
QuadFINKEL. The two Titanium Graphics 4000 Visual Workstations will provide the 3-D
graphics rendering required by the IOC tasking.

® [ {EBRiL ( Statement of Work ): &1 i /E Al Iy 58 (18— 43 BT 24y A%

f5u4n:

To achieve the goals of this proposal, the following tasks will be accomplished:

—Task 1: Acquire the necessary equipment; transport, unpack, assemble, and place in the
work area. (8 hours)

—Task 2: Set up the operating systems and configure network connectivity. (16 hours)

—Task 3: Install application software. Check it out and run calibration and verification
simulations. (16 hours)

(3) % (Resources )

® A5t (Personnel ): FIHZ 5 TAER N GIAUBATRIBE Dy, JFEUEHIEATEA% 1A
f5u4n:

The SPASM-D simulation and modeling staff will analyze and model the QuadFINKEL,
using proprietary laboratory software. Additionally, Extremalab graphics consultants and I0C

figure skating experts will work closely with the simulation and modeling staff to ensure accuracy

and effectiveness of all required 3-D renderings.
® 1%ifi / 1% 7% ( Facilities and Equipment ). #1547 TAEIT =5 2004 1 95,
f5I4n:

The SPASM-D facility includes adequate space for this effort. Suite 104 in Building 45 has

the required network access and is available for this project. The specific computer equipment
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required includes the following:

—Two Titanium Graphics 4000 Visual Workstations*

O Integrated Visual Computing architecture with Mercury chipset
©O Notel Octagon III 5-gigahertz processors with 4M L-2 cache

O 16-gigabyte ECC SDRAM

O 800-gigabyte Ultra2 drive

© Two 64-bit PCI buses

© DVD Super Drive

O Integrated 100/1000 Fast Ethernet

© IEEE 1394, USB 2.0 digital video DCI, audio ports

©O Winnex IN/IX Open Source OS

©O Three-year warranty with one-year on-site service

— One Titanium Graphics 4000A Modeling Station

©O Dual Notel Octagon III 6-gigahertz processors with 4M L-2 cache
O 32-gigabyte ECC SDRAM

O 2-terabyte RAID disk array

© Titanium Graphics 8000W 22-inch digital, flat-panel display

©O One ExtremalLab SuperSWITCH 2000-X

© Cat 6 100/1000 Base-T cable with connectors

*Note: Existing Extremalab display monitor resources are available to support these
workstations.

(4) WA (Costs)

® 2:9% (Funds): F1) M St FIr $i2 i DR S I 55 J0AR 8 7 o e ot 3t P ) SRR il
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The proposed system upgrade includes the following equipment and installation costs:
—Equipment:

© Two TGI 4000 Visual Workstations @$5,995 each = $11,990

©O One TGI 4000A Modeling Station @$9,090 each = $9,090

© One SuperSWITCH X-2000 @ $200 each = $200

© 400 feet Cat 6 100/1000 Base-T cable with connectors @3$0.19 foot = $76
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—Installation:
© 0.02 full-time equivalent (FTE) technician (40 hours) @$42,000/b-TE = $840
Total cost = $22,196

® [1f[] ( Time ): 51 H S T4 AR 7 58575 EE RIS Ta]
540

Assuming availability of equipment and materials, and using fully qualified ExtremaLab
technicians, the entire upgrade can be completed in 40 hours. This estimate includes 8 hours to
acquire, deliver, and set up the equipment; 16 hours to set up the operating system and network
connectivity; and 16 hours to configure and check out the applications. This upgrade schedule
would provide adequate time to accomplish the modeling and analysis required by the IOC tasking.

(5) 4518 (Conclusion )

® 544 (Summary ): 5% R FHASHE 22 A0 F) 35 AR o B R 16 BT REZR 2N R A Ok (B FE
FIRIZE, LAE— 4T s L%
f5uen:

The proposed Titanium Graphics LAN upgrade will provide a viable, cost effective solution
for meeting the IOC QuadFINKEL modeling and analysis requirement. The entire system can be
up and running within a week for a price that is well within the cost guidelines. Given the quality
of the system and reputation of its manufacturer for setting the standard for high-end analysis and
modeling computing systems, the risks of this solution are minimal. In fact, the proposed system
provides exactly the right capabilities at precisely the right time, with a cost and time line that are
well within the company’s needs.

® 1k %7730 (Contact ): F2HLIK R Iy LMEL HHE—LEE . SURseE . ME—
AHEE, SRR R . PR EMERICTR, IR RS AT SN 51 5870 BRAR A H 3
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f50an:

For more information regarding this proposal, contact Edward R. Ronaldson, Ph. D., P.E.,

Director of System Engineering, SPASM-D, at ext. 445; or E-mail: eronald@Extremalab.com.
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