BRAND NAME JUSTIFICATION
FOR OTHER THAN FULL AND OPEN COMPETITION

	I. CONTRACTING ACTIVITY
AFRL/RIKO, 26 Electronic Pkwy, Rome NY 13441.  Solicitation #:  FA8751-10-R-0003.
II. NATURE AND/OR DESCRIPTION OF THE ACTION BEING PROCESSED
A new Firm-Fixed Price (FFP) contract award is anticipated to support the Department of Defense (DoD) High Performance Computing (HPC) Modernization Program Office Dedicated High Performance Computing Project Investment (DHPI). 
III. DESCRIPTION OF THE SUPPLIES/SERVICES REQUIRED TO MEET THE AGENCY’S NEEDS
Procurement of 2,200 Sony PlayStation 3 (PS3) 160GB Console Systems, Part Number: 98038.
Specifications
CPU: Cell Broadband Engine advanced microprocessor
GPU: RSX
Memory: 256MB XDR Main RAM 256MB GDDR3 VRAM
HDD: 2.5” Serial ATA (160GB)
I/O: USB 2.0 X 2
Communication Ethernet (10Base-T, 100Base-TX, 1000Base-T; IEEE 802.11 b/g WI-Fi; Bluetooth 2.0 (EDR); Wireless Controller Bluetooth (up to 7)
AV Output: Screen size: 480i, 480p, 1080i, 1080p HDMI out – (x1/HDMI); Analog: AV MULTI OUT x 1 Digital audio: Digital OUT (OPTICAL) x 1 Blu-ray/DVD/CD Drive “read only”
Dimensions: Approximately 325mm (W) x 98mm (H) x 274mm (D), Weight: Approximately 5Kg.
Delivery within 45 days.
Awardee must provide manufacturer’s commercial warranty of at least 1 year.
The new PS3s will be placed in a cluster environment with an existing cluster of 336 PS3s by connecting each of the units’ one gigabit Ethernet port to a common 24 port gigabit hub.  Once the hardware configuration is implemented, software code will be developed in-house for cluster implementation utilizing a Linux-based operating software.  Commercial as well as in-house developed software code specific to these cell processor architectures will be studied.  The objective of the architectural studies is to determine the best fit for implementation of various applications.  An example would be determining additional software and hardware requirements for Advanced Computing Architectures (ACA) and High Performance Embedded Computing (HPEC) applications.
IV. STATUTORY AUTHORITY PERMITTING OTHER THAN FULL AND OPEN COMPETITION
10 USC 2304(c) as implemented by FAR 6.302-1 -- Only One Responsible Source and No Other Supplies or Services Will Satisfy Agency Requirements. 

V. DEMONSTRATION THAT THE CONTRACTOR’S UNIQUE QUALIFICATIONS OR NATURE OF THE ACQUISITION REQUIRES THE USE OF THE AUTHORITY CITED ABOVE (APPLICABILITY OF AUTHORITY):
Use of the Sony brand is essential to the Government’s requirements, thereby precluding consideration of a product manufactured by another company.
AFRL Information Directorate Technology Division (AFRL/RIT) was selected by the DoD HPC Modernization Program Office to perform an Early Technology Assessment Project in 2008 which required the procurement of 300 PS3 game consoles, utilizing the Cell Broadband Engine Architecture (Cell BEA).  In June 2009 AFRL/RIT was awarded a FY 2010 DoD HPC Modernization Program Project Investment award, requiring the previous PS3 cluster to be expanded.
Original cell processor technology, known as Cell BEA, was developed jointly by IBM, Toshiba, and Sony beginning in 2001.  All three companies, using the same original design, have developed different configurations which vary somewhat in capability but greatly in price.  In 2005, Sony released some of the cell processor specifications to industry for independent development of products using Cell BEA.  IBM later made available a software development kit for programmers interested in applications using Cell BEA.  At present, other companies that develop cell processor technology, such as Mercury Computers, can do so under license from IBM, Sony, and Toshiba.
The cell processor configuration required by AFRL/RITB has a general purpose PowerPC core identified as the Power Processor Element (PPE) and eight special Digital Signal Processing (DSP) cores identified as Synergistic Processing Elements (SPE) in a single package.  This type of cell processor design can be purchased as accelerator boards, clusters or servers, or in standalone systems such as the Sony PS3.  

The cell processor configuration for which all previous AFRL/RITB programming algorithms have been optimized are based on the cell processor contained within the Sony PS3 game console.  AFRL/RIT is responsible for the development, test, assessment, evaluation and demonstration of leading ACA and HPEC software and hardware technologies which are especially significant to the DoD HPC Modernization Program Office which is funding this requirement.  Results of this research determine what software and hardware technologies are implemented into military systems.  AFRL/RIT must take advantage of all available state-of-the-art technologies on the market to advance the technologies investigated.  The cell processor has shown large performance advantages for several applications, including Back Projection Synthetic Aperture Radar (SAR) Imager formation, High Definition Video image processing, and Neuromorphic Computing.  The applications have been shown to have performance up to 70 percent of peak performance on the current Cell BEA cluster using 336 PS3s.  The additional PS3s will allow the R&D community to expand its current capabilities and investigate other applications that require many more processors to perform real-time tasks.
With respect to cell processors, a single 1U server configured with two 3.2GHz cell processors can cost up to $8K while two Sony PS3s cost approximately $600.  Though a single 3.2 GHz cell processor can deliver over 200 GFLOPS, whereas the Sony PS3 configuration delivers approximately 150 GFLOPS, the approximately tenfold cost difference per GFLOP makes the Sony PS3 the only viable technology for HPC applications. Sony is the only firm capable of manufacturing the brand of required hardware without the Government experiencing substantial duplication of cost that would not be recoverable through competition among providers of alternative technology.  Using cell processor technology besides the Sony PS3 would cost the Government the equivalent of several years of professional research and engineering effort, in addition to the initial investment of $118,000 made by ARFL/RIT in 2008.  Moreover, moving to an alternative technology hardware would also cause duplication of costs associated with redeveloping the software, military systems, and applications already based on the existing Sony PS3 cluster.  This will become increasingly relevant as the magnitude of applications and supporting hardware infrastructure likely will increase over time.  


	VI. DESCRIPTION OF EFFORTS MADE TO ENSURE THAT OFFERS ARE SOLICITED FROM AS MANY POTENTIAL SOURCES AS DEEMED PRACTICABLE
AFRL/RIKO will post a Combined Synopsis-Solicitation to the Government-wide Point of Entry (www.fbo.gov) to solicit proposals from small business concerns for the required Sony brand equipment.  During solicitation for a previous requirement for the same items, a small business set-aside posted to FBO yielded 16 proposals.
VII. DETERMINATION BY THE CONTRACTING OFFICER THAT THE ANTICIPATED COST TO THE GOVERNMENT WILL BE FAIR AND REASONABLE
The contracting officer determines that the anticipated price will be considered fair and reasonable.  It is anticipated that posting this requirement for commercial-off-the-shelf products on FBO will generate adequate price competition and that the resultant contract price will be fair and reasonable in accordance with FAR 13.106-3(a)(1) and 15.404-1(b)(2)(i).
VIII. DESCRIPTION OF THE MARKET RESEARCH CONDUCTED AND THE RESULTS, OR A STATEMENT OF THE REASONS MARKET RESEARCH WAS NOT CONDUCTED:  
The Advanced Computing Architectures team at the Information Directorate considered several alternatives to arrive at the configuration of the proposed system, including the Sony BCU-100, IBM Blade Q22, and IBM PowerXCell 8i CAB accelerators cards.  In particular, the performance capabilities of the Cell Broadband engine were examined in considerable detail on each of the algorithms.  But in parallel, optimized performance on Xeon processors was explored through collaborative work with the Space Situational Awareness Institute at MHPCC.  This work involved a detailed study of Xeon multithreading and SSE4 optimization on image processing intensive tasks.  The subcluster headnodes are dual-quad Xeon servers.  While these servers were found to be technically capable, they preclude a 500 TFlop/s system and their cost is more than an order of magnitude greater than the PS3 technology, thereby not fulfilling DHPI’s research needs.  Using dual-quad Xeon servers as an alternative to the Sony brand would create a substantial duplication of cost to the government that would not be recoverable through competition.
GPGPU technology was the other major alternative examined.   In the head-to-head competition between GPGPUs and Cell BEs, the cost of the host for the GPGPU was a significant  factor.  However, in this architecture, the subcluster headnodes are already provided, so the incremental GPGPU cost is attractive, even in comparison to PS3s.  The GPGPUs have the additional advantage of not adding to the system size.  Since the initial build of the 53 TFlop/s Cell Cluster, we have added GPGPUs to the subcluster headnodes to explore this heterogeneous architecture with positive results.  Our assessment is that the GPGPUs will accelerate a subset of our algorithms, particularly the frontend processing and backend visualization, but lag the PS3 in the bulk of the calculations where processes need to intercommunicate and share memory beyond what is supported efficiently by the GPGPUs.

AFRL/RIKO conducted a search of the SBA’s Dynamic Small Business database during the week of October 20, 2009 to help identify the number of small business, including HUBZone, 8(a), and Service Disabled Veteran Owned, with the potential to provide the required Sony brand equipment.  One HUBZone (Sterling Computers) and one 8(a) (Intelligent Data) were found.  Each of these businesses was contacted via phone and email, and asked to provide information on their capability to provide all 2,200 units.  
Additionally, there was a previous solicitation in 2008 to procure 300 Sony PlayStation game consoles in support of the DoD HPC Modernization Program Office.  That effort resulted in 16 small business proposals, and the eventual award of contract FA8751-08-C-0010.



	IX. ANY OTHER FACTS SUPPORTING THE USE OF OTHER THAN FULL AND OPEN COMPETITION
AFRL/RIT already has comprised a 1/6th scale version of the proposed system.  The DHPI 2010 $2M award was  justified on expanding the current 53 TFlop Cell Based cluster made up of 336 PS3s.  Using the same design but scaling it up by a factor of 6 is an extension of all that work and increases our chances of success.  Going to another design/package is too costly and risky.  It also does not account for the cost of porting applications, which we know will work in the current Cell cluster and the proposed expanded cluster with 2,112 PS3s.
X. LIST OF SOURCES, IF ANY, THAT EXPRESSED INTEREST IN THE ACQUISITION
Fixstars and Intelligent Data have expressed interest in this acquisition as a result of market research and an informal request for information.
XI. A STATEMENT OF THE ACTIONS, IF ANY, THE AGENCY MAY TAKE TO REMOVE OR OVERCOME ANY BARRIERS TO COMPETITION BEFORE MAKING SUBSEQUENT ACQUISITIONS FOR THE SUPPLIES OR SERVICES REQUIRED
Though this requirement is specific to the Sony brand, it is not specific to any single source for resale to the Government.  As stated in Section V above, the required cell processors were researched by the requiring agency to determine the most cost effective, performance-capable solution for meeting the Government’s needs. 

The DoD HPC Modernization Program will continue to compare the existing Sony PS3 cell processor solution to developing, commercial-off-the-shelf technology to identify any methods that are more cost effective or performance-capable methods to meet the Government’s HPC modernization needs.  
XII. CONTRACTING OFFICER’S CERTIFICATION
The contracting officer’s signature on the Coordination and Approval Document evidences that he/she has determined this document to be both accurate and complete to the best of his/her knowledge and belief. 

	XIII. TECHNICAL/REQUIREMENTS PERSONNEL’S CERTIFICATION
As evidenced by their signatures on the Coordination and Approval Document, the technical and/or requirements personnel have certified that any supporting data contained herein, which is their responsibility, is both accurate and complete. 




