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Nominating Manager Instructions:
1. [bookmark: _Hlk38970200]Review the Intel Technical Readiness Indicators and NSG PE/SPE criteria. Validate the candidate’s readiness against both. Refer to both documents as you complete the nomination application.
2. Throughout the nomination form, highlight specific examples of ‘how’ the candidate achieved ‘results’ in a way that role models the Intel culture attributes, demonstrating that the candidate is not only a technical leader, but also a culture change agent (Fearless example: “Kory Doe brought to the forefront – with supporting data – an unpopular proposal to eliminate a swim lane in the roadmap. Through prepared data, technical knowledge, and influence, they successfully convinced all stakeholders that the decision was the right one.”).
3. Provide Three References capable of providing insightful and balanced feedback on the candidate (Confidential Reference instructions included). References should explicitly state support for the promotion and come from those directly familiar with the candidates work and impact in NSG, across Intel, and across the Industry. Guidance is less than one page per reference (not to exceed 3).  
4. Do not modify the application format (font, font size, section headers, etc.) in any way. The first four questions relate to the candidate’s qualifications in relation to the technical readiness indicators. Your answers should focus primarily on the last 2-3 years’ accomplishments (NOT a comprehensive work history) and demonstrate that the candidate’s leadership and technical contributions have consistently reached the PE or SPE level for which they are nominated.  	


	1 – Justification Summary
What has changed in the business environment, technology strategy or product roadmap to warrant promotion to a higher grade level? How has the scope and complexity of the role/work changed? Briefly describe the candidate’s results and the impact of their accomplishments. 

	Bryan is NSG’s Lead System Interface Architect.  His deep knowledge at NVMe/PCIe and systems HW/SW layer is singularly unique. From this expertise, Bryan architects products, educates teams, and identifies/resolves product issues.
· Created and delivered bedrock mechanisms securing NSG’s PCIe SSDs (& VROC) sales & Intel CPU stickiness
· Co-invented VMD (now a Xeon CPU advanced feature) and delivered SW architecture and reference (the basis of all major OS’s VMD drivers today) 
· Continued to drive VMD extensions, accelerating VMWare’s adoption of PCIe SSDs and Coldstreams. Bryan’s continued shepherding also led to “VROC design wins with Lenovo, Oracle, Cisco, and recently HPE” [KapilK]. Direct-Assigned domains with VMD on ICX CPU, resulted in EMC MRES stickiness to Intel Xeon.
· Drove BIOS-autobifurcation on Intel Platforms, enabling NSG to ship switchless ADPx8 to Oracle, saving $25 in NNBOM, and 5W reduction to meet 40W limit [AndrewMS]. He enabled NSG to build out fast for future x8,16 EDSFF SSDs.

· Bryan called out flaws and optimizations for our SSDs that ADS teams counted on (and be able to sleep at night)
· He delivered solutions for NVMe flawed definition of sIOV and CMB, without which ADS would have caused silent data corruption 
· Architected SRIOV and performance provisioning adopted in ADS (& Gulfdale).  
· Guided NSP 3.0 team to make use of out-of-order completions so as to guarantee performance of one tenant/port to not be penalized by other tenants, meeting a critical ADS-DP Dual port tenet. 
Bryan pioneered the use of Intel Simics as the SDV for pre-Si Platform-connected features in NSG.  He directed Simics/BIOS (DPG) & driver (NSG) developers to deliver VMD on Simics.  Because of him, NSG was able to deliver VMD SW on time for Purley PXT strict requirements. This BKM will be our way to develop p2p SW for Intel Accelerators and MAD SSDs pre-Si.
I saw Bryan grew to a change agent who drives organization and industry-wide agendas.  “Bryan kept us and Microsoft on track with MFND development,” Niels Reimers, Strategic Planner.  “I approach Bryan on topics related to SSD design, NVMe and device virtualization to leverage his expertise,”  from ScottL, Principal SW Lead, Microsoft. Bryan has become the go-to architect that NSG and Microsoft trust for practicable SSD virtualization.


	



	2 – Technical Expertise 
Provide how the nominee demonstrates accountability for exceptional execution and differentiated technology advancements as described in the Technical Readiness Indicators (TRI). Include 2-3 examples that are specific and include the impact to NSG, to Intel and/or industry and demonstrate the candidate’s technical impact, depth/breath, influence and innovation.

	Bryan discovered and singularly understood how silent data corruption can result from a complex interaction between two seemingly disjoint domains: Virtualization and NVMe-memory buffers. He invented a solution and drove it into NSG SSDs, and to industry standardization. “Bryan has shepherded a straightforward and easily adoptable mainstream solution for the issue..., despite pushback from strong technical voices, was embraced by AWS,” Amber Huffman, Intel Fellow. Bryan is a powerful influence on customers and industry standards. “(I see) Bryan as trusted technical influencer (in the NVMe Technical WG). I trust Bryan’s technical input,” PeterO, Intel Fellow.
Bryan created the foundational primitives for multitenant SSD.  He led NVMe WG in the delivery of “NVMe Technical proposal (TP) on Virtualization Enhancements”. He doggedly managed 17 revisions from NVMe members to approval. Huntsdale will use Bryan’s defined SR-IOV to meet Google’s ask. Microsoft reused his TP (inc resource assignment, provisioning, storage sharing and security) in their RFI. Bryan led Lakestream and Huntsdale to support MFND + NVMe TP.
Bryan created NSG’s “SSD Virtualization Systems Architecture Spec” to help ASIC/firmware/driver/SI teams make sense of systems complexity. “Bryan’s spec is the model to enable product success for new features with cross-system impact,” Ambika Krishnamoorthy, Lead SI & PE. “Bryan is my first and last stop when I need to understand the real technical situation and best path forward with Microsoft on virtualization – he is the expert I count on,” Frank Hady, Intel Fellow.
Bryan took MAD (an industry first) architecture to RTL 0.5-ready maturity. Bryan co-architected a new Memory Subsystem (MSS) IP, with RTL at 0.5-ready.  He identified the need for and created a prefetching and coalescing buffer, required to deliver performance needed.  This innovation is required to make a PCIe memory-based front-end work with a lower-cost block-based backend.   It also enabled a key MAD SSD  tenet that demands no HW changes required of other devices.




	




	3 – Strategic Leadership 
Provide how the nominee leverages understanding of the market to launch innovative solutions and set strategic direction as described in the TRI. Include 2-3 examples that are specific and include the impact to Intel, its business, and/or industry.

	NSG looks to Bryan to set NSG’s Virtualization strategy, his recommendations drove common ground for DOD Lakestream and DND Huntsdale.  
NSG is executing to his technical plan (i) Be the trusted, shadow spec author for Microsoft virtualization. Bryan frames responses to Microsoft RFI. He knows industry-wide collaborative reviews are required to ensure consistency across vendros. He therefore places a strong guiding hand ensuring Microsoft specs is ready NVMe WG consumption; (ii) Keep Alderstream in the game by actively pursuing FPGA MFND-enabled ADS. He inserted himself into a DOD off-roadmap FPGA-based product to direct designers;  This ADS-based product aims to gain a critical customer 3 years ahead of Lakestream, and a projected 100Ku over 2 years [NileshS] (iii) Lakestream & Huntsdale nail virtualization requirements by 2023. 
“(for Huntsdale LTRM) I see Bryan as domain expert in PCIe and NVMe with a depth of understanding that goes well beyond most folks within NSG,” NielsR, Strategic Planner.  “Bryan has advanced Intel’s strategy … collaborating internally as a system architect,  externally driving … NVMe specification, and … influencing customers, such as Microsoft,” Jonathan Hughes, lead FW architect & PE.
Lakestream counts on Bryan for MAD strategy.  Bryan changed our original MAD game plan and re-architected MAD interface as PMR extensions, when he saw PMR come of age. His move enables NSG to deliver PMR, and still have the option to keep MAD as vendor-added value if desired.  MAD Optane+Intel CPUs+Intel accelerators form the ultimate Optane/Platform value not easily reprocible by competitors. “Bryan makes (p2p storage) requirements much clearer … I wish we can capture most LZ items at this level of clarity,” AkhileshK, PE & CPU architect, IAGS.   To date, he has successfully kept p2p saturation on GNR & DMR CPU LZ (non-trivial), ensuring that p2p storage will be best on Intel CPUs. 
Bryan’s foundational contributions set the system interface bedrock upon which we unleash the full capabilities of NVMe Optane SSDs.






	4 – Role Modeling & Mentoring
Provide how the nominee has improved the technical capabilities of NSG and has helped developed/mentored future technical leaders as described in the TRI. Include 2-3 examples that are specific and include the impact to future technical leaders and demonstrate how the candidate has been an Intel Culture role model/change agent. .

	[bookmark: _Hlk55653688]Bryan takes ideas from cradle to grave. He created working references, and is the architect-in-the-arena parntering the engineering to successful designs, critical for innovations that the world has not seen before.
Bryan directly supervised 2 junior engineers to deliver reference drivers for early enabling of new features (e.g. CMB, SGL, p2p), always giving NSG a headstart with proof points on fully functioning platforms.  From Jeremy Tang, “I could not have developed p2p SW for MAD-NIC without Bryan’s mentorship.” Luci Olson became a full time hire after internship with Bryan. 
“Bryan is a go-to resource for software teams (APSS, SPDK, etc.) across Intel for many new technologies like CXL, MAD, SIOV, He mentor/educates software teams on deep software-hardware interface,” Kapil Karkra, Lead SW architect & PE.
Bryan spent endless hours coaching the MSS design team to deliver on a industry-first IP.   Bryan teamed up with MSS design lead (Sahar Khalili) and guided designers  “(He coached) everyone on system level requirements, down to possible ASIC implementation. I know that the intermediate and junior people have (also) learnt how to hold technical discussions, (from seeing how he led discussions),” Sahar Khalili, MSS design lead.
Bryan is the technical go-to on all virtualization-related development efforts, resulting in windows SRIOV driver, virtualization FW development on ADS mule, and MFND FPGA.  “He is clearly the go-to technical expert for PCIe-based memory and virtualization systems.  Bryan has been a technical mentor of mine in this area,” Jonathan Huges, Lead FW architect & PE..  “Without his direction it would have been difficult for me to become successful in my DOT assignment,” BhushanP, FPGA Architect, PSG.
Bryan’s impact on all of us is best summarized by an unsolicited comment from Orden Smith, senior NSG SW architect:  “if Bryan is working on MAD, count me in!”  








	5 – Background & Professional Peer Recognitions
[bookmark: _Toc201645340]Summarize the most important honors, awards, patents, publications, education, previous positions, etc. that are relevant to the nominee’s justification summary.  USPTO – Search for Patents

	Patents Granted:
· BVeal, AFoong, "Memory-addressed maps for persistent storage device [MAD]", 2020.
· BVeal, EWehage, and AFoong, "Method, device and system for aggregation of shared address devices [VMD]," 2016.
· BVeal, DWilliams, AFoong, “Host-managed non-volatile memory”, 2017.
· BVeal, AFoong, “Source core interrupt steering”, 2012 and continuation in 2017.
· BVeal, “Maintaining at least one journal and/or at least one data structure by circuitry”, 2016.
· BVeal, TSchluessler, MRamadoss, BVembu, “Method and device to augment volatile memory in a graphics subsystem with non-volatile memory”, 2016.
· DWilliams, BVeal, AFoong, STrika, “Performing an atomic write operation across multiples storage devices,” 2016 (US), 2017 (TW), 2019 (EP).
· BVeal, AFoong, “Hash map support in a storage device”, 2017.
· JFreyensee, STrika, BVeal, “Efficient redundant array of independent disks (RAID) write hole solutions, 2018.
Standards:
· BVeal, et al, "Virtualization Enhancements", NVMe TP-010, 2016.
· BVeal, et al, "CMB and PMR Enhancements", NVMe TP-4054, 2019.
Papers:
· AFoong, BVeal, FTHady, “Towards SSD-Ready Enterprise Platforms,” In ADMS@VLDB, 2010.
· FTHady, AFoong, BVeal, DWilliams, "Platform Storage Performance With 3D XPoint Technology," in Proceedings of the IEEE, vol. 105, no. 9, pp. 1822-1833, Sept. 2017.








	6 – NSG Staff Sponsor Advocacy
Include NSG Staff sponsor’s description of 1) the impact the candidate has had on the business, 2) why the nominee is ready for a PE or SPE role, and 3) the business need and the impact the candidate is expected to have at the PE or SPE level.

	Bryan is a System Architect.  As a System Architect, Bryan has the ability to technically steer and tie together host side Customer Features, Industry Standards, Product Architecture and Product Development.  Across these communities, he is sought for his input and technical expertise & leadership.  For Intel Optane Group, Bryan is a critical NVMe expert providing inputs on Controller Memory Buffer, Persistent Memory Region and the many variants of Virtualization.  Each of these features have been architected into either Lakestream, Huntsdale or both.
Bryan is a role model for Intel Values – actively engaged with customers, fearlessly driving new innovation with MAD, demonstrated inclusion with his mentoring, quality through his technical depth, working seamless across teams as one intel and utilizes data to role model truth & transparency.



	7 – Written References 
Please provide three (3) written references following the requirements as outlined in the PE/SPE Nomination Process document.  References should be familiar with the nominee’s work and expertise and should cite specific accomplishments with examples of the candidate’s contributions.

	
· List references, their contact information: name, title, address, email, phone number
· Insert the written references here by copying and pasting the text of each reference.  Do not embed documents.

 




LEFT BLANK ON PURPOSE TO SEPARATE REFERENCE LETTERS


Reference 1
Name: Scott Lee, Microsoft-Azure
Title: Principal Software Development Lead
Address: One Microsoft Way Redmond, WA  98052
Email: scolee@microsoft.com
Phone number: 425-707-2783


Bryan is the technical lead in discussions on how Intel can provide multi-physical function NVMe device support for Azure Compute. In this role, Bryan is doing a great job of asking questions to understand Microsoft’s requirement and coming up with potential solutions to meet Microsoft’s needs. While we don’t always agree on the approaches, Bryan is very good at presenting options. He has also identify issues in Microsoft’s MFND spec and presented ideas to make the spec better. In these discussions, Bryan demonstrates a lot of technical depths on topics related to PCIe, SSD design and NVMe protocol. Intel is an important partner to Microsoft and we would like to be able to use Intel’s 3DXP and NAND products in Azure Compute.

Bryan also played an important role in identifying and raising awareness of the NVMe spec’s CMB definition issue with potential DMA routing issues in virtualized environments to Microsoft and engaging Microsoft on finding a solution that would meet the needs of Hyper-V. He drove the eventual solution to this problem within the NVMe spec. Security is an important feature for Microsoft and we appreciate any effort to resolve security issues in industry specs such as NVMe.

Besides the technical strengths, I want to recognize Bryan’s soft skills. Bryan has a calm demeanor that is useful in cross company collaborations where discussions may become heated at time due to disagreements. Bryan also displays very good communication skills and is able to present his views in a professional manner that does not generate conflicts.

I approach Bryan on topics related to SSD design, NVMe and device virtualization to leverage his technical expertise to develop solutions to problems that I’m looking to solve.  I am aware of Intel’s process and criteria for Principal Engineer, and I highly recommend Bryan as PE.


Reference 2
Name: Kapil Karkra
Title: Lead SW Architect, Principal Engineer
Address: 
Email: kapil.karkra@intel.com
Phone number: 

Bryan is a deep system expert. The thing I have always appreciated in Bryan is his unique knowledge. He picks up the corner cases and deeper issues like no one. My team and I have continually consulted with him for enabling various mission-essential features to increase VROC adoption in the enterprise RAID market. For example, Bryan helped me deepen my understanding of the VPP (Virtual Pin Port SMBus) that ultimately led to enabling a critical LED management feature in VROC. His support throughout the VMD evolution from VMD 1.0 to VMD 2.0 and VMD 3.0 has been the key in enabling more features like MCTP OOB, direct-assign hot plug, etc. that have led to VROC design wins with Lenovo, Oracle, Cisco, and recently HPE.   VROC’s strategy is not just about selling VROC licences (at least $3M/year), but about restoring storage systems functionality to win  PCIe SSD sales for Intel, and making inroads into SATA/SAS customer base.

In the last 5 years, my team has relied on Bryan’s help to resolve multiple customer issues. For example, in 2017, customers reported machine check errors (MCEs) in switch configurations with surprise removal that caused random Linux kernel crashes. This was a show stopper issue for our drivers. Bryan not only helped root cause it to a Completion Timeout (CTO) issue, but also suggested the simplest possible fix in BIOS to enable an on-time release of VROC/VMD drivers with the platform. On another occasion, Bryan was called to resolve a NVMe CMB/PMR issue where DMA requests could be misrouted when the NVMe controller was direct-assigned to a virtualized guest. He not only came up with a resolution, he executed with urgency to drive a technical propoosal in the NVMe TWG for it. 

Bryan is a go-to resource for software teams (APSS, SPDK, etc.) across Intel for many new technologies like CXL, MAD, SIOV, etc. as well as for responding to potential customer opportunities. For example, Bryan attends various forums (e.g., APSS software architecture forum, Internal NVMe working group, etc.) to mentor/educate software teams on deeper software-hardware interface and hardware details. SPDK team recently discovered an opportunity through their collaboration with AWS to enable shared virtual machine (SVM) use case on SPR that removes a big barrier to SPDK adoption. All software experts, including me, sought Bryan’s expertise. Bryan provided nuanced details to help accurately scope the effort for NVMe devices (e.g., Smart NIC) to enable SVM. 

I support Bryan’s nomination to PE 100%

Reference 3 
Name: Dave Noeldner
Title: Lead AISC Architect, Principal Engineer
Address: 
Email: david.noeldner@intel.com
Phone number: 

I support the recommendation of Bryan Veal for the position of Principal Engineer. I worked with Bryan during the definition of the NPC architecture and relied on his knowledge of NVMe and PCIe as well as his system background and customer knowledge to define architecture details. Bryan was always responsive to questions and very conscientious and detail-oriented. He takes the time to fully understand issues and analyze them carefully, and then provide a thoughtful response. He is very easy to communicate and collaborate with, and is effective at driving complex discussions through to resolution.

Here are some examples of projects that I have worked on together with Bryan:
•	MAD: The architecture definition for MAD was stalling due to lack of resource and Bryan stepped in to provide technical leadership and drive the architecture definition forward. His system level knowledge was critical in flushing out the MAD architecture. He took the time to understand implementation details and provided technical guidance across many aspects of the architecture definition to clarify performance requirements and protocol operation.
•	Virtualization: Bryan provided requirements for Scalable IOV and provided material for sections of the NPC IPAS. He identified a showstopper issue with the doorbell stride definition during his review of Scalable IOV and proposed fixes to resolve these issues that were then implemented in the NPC. This demonstrated excellent attention to detail in identifying and resolving this gap.
•	CMB Operation: Bryan identified an issue with virtual addressing using the CMB that required updates to the NVMe specification. He proposed a near-term vendor unique fix that satisfied customer expectations and then provided the proposed technical updates to the NVMe specification to resolve the gaps in the standard.
•	BW Arbitration: Bryan provided the proposal for BW-based arbitration to address customer needs for quality of service with virtualization that was proposed in the NVMe standard. While the NVMe proposal took some time to stabilize and gain momentum with additional changes, the proposed implementation became the basis for the group arbitration design used in NPC 2.0 to provide extensive BW-based arbitration and performance isolation in a virtualized environment. This was a critical feature for the Mt Evans Smart NIC customer and is also being used to support Microsoft requirements for MFND.

Bryan is recognized across the team as the point-of-contact for PCIe and NVMe questions (especially dealing with virtualization) and to provide clear customer requirements. The NPC and MAD COE teams rely on his technical knowledge in defining the architecture and he has earned their respect with his approachability and attention to detail.


[bookmark: _GoBack]Business Impact Statement
David Tuhy
GM, DC Optane SSDs

As a business unit owner it is vitally important for the leading edge pathfinding team to understand both the OEM and more importantly the end user issues and opportunities to sell more differentiate Intel SSDs.  Bryan has repeated demonstrated this skill with his ecosystem initiatives. This includes getting key support in the Processor roadmap to all NSG and Optane to win.
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