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	1 – Justification Summary
 

	Mike was instrumental in the Microsemi third-party controller selection for NSG’s next generation(s) of Data Center NAND based SSDs.  
As the Product Line Architect for MT based drives, Mike learned the controller design and validated the capabilities of the controller in order to satisfy the SSD requirements from our major customers such as Dell/EMC, IBM, and Google.  With this change, Mike was also a major driver/architect of the new FW architecture which includes modularity, unit testing, versioning, and off-target simulation.  This new methodology will “shift-left” our design by finding issues earlier and greatly reduce the bug burndown between alpha, beta, and PC FW, which will translate into a shorter development cycle.
Mike not only is the Product Line Architect, but also is involved heavily in the code implementation and testing methodology.  Mike is the key developer working to optimize the FW to ASIC interactions to increase performance and reduce power under various workloads.   Going forward, Mike’s continuing architecture and development work will be critical to the Blackhawk Bar product(s) and future proliferations.



	2 – Technical Expertise

	[bookmark: _Hlk55480595]
Mike championed the switch from the existing media bank architecture to a more flexible SMP architecture.  Mike performed analysis of how our firmware mapped to existing CPU clusters and how, by adopting SMP, we could take advantage of remaining CPU horsepower that was left on the table.  Mike presented this new methodology to CFE staff, created a threading FAS and drove adoption of this paradigm for the Microsemi-based programs.  Parts of this paradigm have already been adopted by the ADP program.

Mike drove documenting all critical system flows for SSD Documentation.  Mike analyzed these flows and gave input to the system architecture team for ways to reduce the firmware overhead.  For example, Mike showed how additional DMA mailboxes would allow more CPUs to access the hardware without locking, which was shown on prior programs (like American Bar) to be the bottleneck in some workloads.  Mike also helped design changes to NPC 2.1 context management with the system architects and other firmware architects.  This was accomplished by writing and reviewing flows and going over every hardware/firmware touch point to optimize the interface for maximum performance.  As a result, interface issues and bottlenecks were addressed earlier (pre-silicon), thus preventing potential ASIC spins and decreasing TTM.

Mike made major contributions to the effort to put the SSD FTL into Octane.  Mike worked with STG and FW Architecture to specify the Hardware/Firmware interface and requirements for using Optane for Firmware Context and Metadata.  This included power and performance calculations, specifying hardware-firmware interface changes to remove the need for firmware locks, documenting system level flows for L2P updates for the 2LM interface as well as showing how we could fall back to NVMe as the primary method to access the Optane module from HuntsRock.  Mike documented multiple system flows that the system architect was able to use in the feature architecture specification.

Mike had a large impact with our selection of external SSD chipsets.  Mike studied hundreds of system flows and thousands of pages of architectural documentation provided by the vendor (Microsemi).  Mike then mapped these chip features to multiple landing zones and features (Pyramid Peak, Huntsdale, BlackHawk Bar, Dual Port, MFND, Optane FTL, 8k Host MPS, ZNS).  Mike provided Landing Zone grading for each program and feature and described if and how we could accomplish each feature to meet the respective products’ needs.  Mike is the “go-to” person that both internal and external teams look to for an assessment of how chip errata and new features impact our SSD design. 



	3 – Strategic Leadership 


	
Mike strongly advocated the value of flexibility of less fixed-function chip IP in favor of “soft” firmware implementations that let us add features without going through a full chip spin cycle.  Mike performed an analysis of current product features and gaps (like 8k Host MPS, Google Scheduler, OCSSD) could be accomplished readily with a chip that is less locked to specific NVMe features.  This led to the recognition that our internal chip program was behind “off-the-shelf” solutions that have more flexibility and allow us faster TTM.  Mike’s controller capabilities feature analysis helped lead to the selection of the Microsemi based controller saving NSG millions of NRE, allowing for focus on Optane controllers, and decreased TTM with a competitive feature set.

Mike also advocated to use an off-the-shelf SMP RTOS instead of using the resources to design one in-house from scratch.  Mike did a survey of the RTOS ecosystem, compared available options in the industry, as well as in-house options, and presented this analysis to CFE staff with a recommendation of using an off-the shelf solution.  This saved roughly 6 engineers for a year by not building and supporting something what is readily available in the industry. 

Mike led a team to develop the Off-Target “Fast” SSD Emulator (“Concordia”) to enable SSD development with faster development cycles, improved debug visibility, and higher code velocity – all earlier in the development cycle.    Mike created an initial idea presentation and documented the architecture on our Wiki.  Mike then led a small team to implement the simulation framework and connected this simulator to our existing dual-port SPDK environment to allow test re-use between simulation and existing Dual-Port testing.  This development environment is much faster to use than the older VEP environment and allows FW development 1 year before the controller is ready.  Additionally, it reduces the test time by 4x, and allows broader testing with fewer hardware nodes.  This is currently used by all developers on Morristown based projects.



	4 – Role Modeling & Mentoring


	
Mike has role modeled how to define and document “feature flows.”   He has guided the team as they develop features, to describe interactions between firmware modules, helping with modularity and growing the ability of the team to see how their modules fit into the full implementation. 

Being the most knowledgeable technical leader on the team, and with the new FW architecture and external controller usage, Mike spends a good deal of his time mentoring members of the team including junior engineers to experienced developers and Principal Engineers.  Mike is sought after and works with the team for the best way to implement features, create a design pattern, modularize code, or to debug a difficult issue.  He is also considered a key stakeholder in design reviews and is looked to for input to finalize a design. 


	5 – Background & Professional Peer Recognitions
[bookmark: _Toc201645340]

	
BS EEE California State University, Sacramento (2000) 

20+ Years Experience working with embedded ARM + Nonvolatile Memory 
System Architect for Flash Filesystem Development and Media Integration for Mobile 
System Architect for PCM-based NVMe SSDs 
FW Architect for Client/Data Center NVMe SSDs 
FW Architect for CSP and Enterprise NVMe SSDs 

CFE Department Award  --  Enablement of Full System Simulation-based SSD Development

Patent Applications:  
20190370088 - EVENT LOGGING IN A MULTI-CORE SYSTEM 




	6 – NSG Staff Sponsor Advocacy

	
I strongly support Mike’s nomination for PE recognition. Mike has driven several key technical initiatives for NSG FW Engineering – definition of flexible ASIC-FW interface, system flow-based h/w-s/w mapping, behavioral simulator driven FW development and SMP based multi-core FW architecture that is modular and unit testable. Each of his initiative has made a big impact in how we define our products and implement them. Flexible ASIC-FW interface has given us ability to support late developing customer requirements w/o needing ASIC steppings every time, system flow based h/w-s/w mapping has led to early correctness of the design (flow definition and simulation before ASIC-FW level implementation), behavioral simulator (Concordia) based methodology has decoupled FW development and validation from ASIC models (VP and FEP) causing 1+ year shift left, and multi-core SMP implementation is giving us more flexibility in maximizing SSD performance, proof of which was already shown on Arbordale random read performance when this idea was implemented by the ADP team to achieve ~18% higher performance relative to static multi-processing. The BHB FW team has made progress up to Milestone 4 (on the way to Alpha release in Q2’21) and Mike is deeply involved in implementation level challenges to ensure the original intent of architecture is preserved (SMP, modularity, scalability, portability) for future derivatives to come from this FW code base.



	7 – Written References 
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The Huntsrock SSD architecture development was a huge undertaking for NSG.  This was positioned to be our flagship product that unlocked the full bandwidth of PCIE Gen 5.  Our architecture team produced a set of architectural specifications that significantly raised the quality above previous architecture specifications.  

Mike Edgington was a key leader in the creation of these specifications.  His expertise in analyzing the tradeoffs between hardware and firmware to arrive at solutions for a joint hardware/firmware architecture that addressed the more than 100 added features targeted for the product family was key to our successful delivery of the IAS specification to meet the goals of the final LZ.  It is unfortunate that we didn’t pursue the development of the Huntsrock controller, but the learnings acquired were directly leveraged into hardware for the NPC controller used in DPG’s Mount Evens as well as the Optane product family and our own Black Hawk Bar product family.  

I have seen Mike’s technical abilities as well as his collaborative leadership capabilities and whole heartedly recommend that he be recognized and given the promotion to PE.  
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I strongly support Mike Edgington’s nomination for PE. 
 
I have worked and interacted with Mike Edgington closely since the beginning of switching to the external MCHP ASIC based projects, including the initial feasibility exploration, Blackhawk Bar project, and Huntsdale project. 
 
Through my interactions, I quickly recognized Mike’s in-depth understanding of ASIC-Firmware interactions and SSD system architecture and his visionary architectural approach with flexible modules to deal with complex and multi-purpose product solutions. Mike is an experienced system Architecture and code developer. He leads by example and fights alongside the team in the trenches when setting the coding standard, development best practice, and architectural directions. Mike is very detail-oriented in his work, emphasizing technical soundness with a good balance of complexity vs. implementation easiness to keep the goal attainable, which is valuable for the team to make necessary progress while supporting continuous learning.  Mike’s expertise in multi-threading SMP architecture and innovative engineering solutions has enabled NSG to make the strategic and fundamental change for our future SSD product lines. Mike strongly influenced NSG’s future roadmap by providing his insightful inputs to the next-Gen Yorktown ASIC architecture and design, based on his experience and understanding of future customer needs. Without Mike’s technical expertise and contribution, NSG would not have made the right decision to go forward with MCHP based ASIC and pave the way for our future performance product roadmap success.  
 
Mike is the recognized technical expert and leader for SSD product architecture and firmware architecture within the NSG firmware community. Mike is very approachable and always willing to help others. Mike is also very open-minded to different opinions and approaches, and often drives to better solutions by incorporating others’ inputs.
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Mike is the chief firmware architect of the new Gen4 firmware being developed for the BHB and HD product lines in roadmap. The change from internal to external controllers and from Gen3 to Gen4 firmware are major transition points for NSG and Mike is at the center of that transition in his current role. Mike has solid in-depth technical expertise in storage protocols and all domains of embedded system architecture and development. 
 
· In his role as firmware architect for earlier Huntsdale product that used Hunts Rock ASIC, Mike’s inputs were key in driving internal controller decisions related to flexibility in NVMe block, the partitioning of firmware/hardware functionality, the support for Google requirements and virtualization features. Mike was an integral member of Optane FTL CoE, driving the firmware requirements and definition for the new Optane FTL block being developed. Mike was also actively engaged in the sequence flow development process, providing valuable inputs on the structuring of the flows and defining the firmware functionality to be captured in the flows.
 
· In his role as architect for BHB and Gen 4 firmware, Mike is spearheading the firmware transition into an agile and modular Gen 4 architecture. An architecture, which in addition to supporting the traditional block mode, can scale well to support all other modes - dual port, Google’s placement mode, Alibaba’s open channel mode and Microsoft’s ZNS mode. It is Mike’s deep technical expertise in firmware and SSD domains that has led to the larger team and organization entrusting him with this critical task. For Huntsdale product using Microchip controller, Mike is my “go-to” person when there is the need to have an internal deep-dive discussion on controller functionality and how firmware could use the controller.
 
 
Mike embodies the Intel cultural value of “fearlessness”. He has taken up the bold vision of building an agile scalable firmware and supporting a wider range of products, regardless of the challenges and effort involved. Mike is very frank and not hesitant in questioning the status quo or the base assumptions that are often taken for granted. This often results in healthy debates which drives consideration of alternatives and better outcome overall.
 
I recommend Mike for the Principal Engineer position. Mike currently shoulders tremendous responsibility and his continued leadership in this area is critical for Gen 4 f/w and the transition from ADP to BHB/HD product lines.
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I had worked with Mike Edgington in the context of integrating Optane in DC NAND SSDs and what it takes to make this work. I had few senior experts in the project with firmware expertise and few others who are PE or higher in the team to drive a solution that covered all angles. Mike was a relative newcomer to the team but quickly established himself as a technical leader that the entire team could count on. He was also versatile in solving challenges that were yet to be solved. He made an important significant contribution in terms of CPU estimation (reflecting Intel’s culture of informed fearless risk-taking) that was both sound in terms of the methodology and had an element of his technical judgement. This experience has given me confidence to the level where I view Mike as a not just the direct go to guy for solving problems in specific domains but also approach him as a trusted technical advisor to help shape my own thinking on how to drive projects forward. For the technical expertise perspective, I would recommend Mike for a Principal Engineer role. The time we have worked together is limited for me to comment on his mentorship and strategic thinking. 
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