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	1 – Justification Summary

	NSG’s strategic focus on winning DC DP SSD business at the highest levels of quality in the industry from customers such as DellEMC has succeeded because of Jeff’s contributions.  NSG made a strategic decision to move the Alpine 5 DP firmware development away from our partner, Annapurna Labs/Amazon, to NSG.  When Jeff started working on the Dual Port programs (CDDP, CDRDP, CSDP), there was a massive amount of technical debt from a FW development and testing perspective. 
Jeff`s early work to identify the deficiencies in the debug environment laid the foundation for all future development, debug, and the execution of our strategy.  Jeff led the move to an internal APL FW team and expanded the scope to an Intel controlled repository, link engine ownership, and implementing a build process @ Intel vs APL.   His continued efforts executing to this strategy have resulted leading to multiple successful customer quals @ EMC, IBM, Hitachi, Pure Storage and sampling @ Inspur, DDN.
Jeff was instrumental in mentoring the team members as the APL development team was staffed from just him to eventually 9 developers and 17 validation engineers. Jeff is the Technical Program Lead (TPL) for the Alpine 5 DP solution.



	2 – Technical Expertise 

	
Jeff has a wide range and depth of skills ranging from logic design, FW development/test, and low-level systems debug.  For that reason, he was the first CFE engineer to start working on APL bridge firmware, overall systems/drive debug, and immediate customer visits to EMC.

Jeff recognized the limited debug capability where the design isolated the UART and JTAG signal pads limiting us to printf debug.  Jeff repurposed bricked drives to support full debug capabilities and use of single port drives as an analog of a dual port drive.  This enabled in system development, debug, and PCIe tracing between APL and the media board, resulting in a large increase in development and debug velocity and is still in use today.
 
As part of taking responsibility for the APL FW repository, Jeff drove the effort to an automated CI flow that implemented an automated build script and a FW revisioning scheme.  He worked across the organization such as the SIs, AEs, field, and conval team to determine their needs and how to best implement a solution allowing for release, weekly, nightly, consistency, and continuous integration builds with unique builds for each SKU. This included automated FW version generation based on release type, year, work week, build of the week and git tagging with the FW revision.



	3 – Strategic Leadership 

	
As part of a strategic effort to capture a large MSFT contract with the government, Jeff scoped the effort to develop a CDR-DP EDSFF prototype.  He learned that a paddle board was being developed and immediately engaged with the HW team to have the design modified to support a surfboard connection for APL JTAG and UART.  Jeff supported the STG FW team and root caused an issue where the APL controller sent a DMA access to the host at address 0.  Jeff root caused this to MSFT’s use of ARM CPUs not silently failing like an Intel CPU does.  Jeff root caused the issue by taking PCIe traces and fixed it in FW, unblocking the internal team and MSFT.

Jeff was the system architect for a 1.5 TB 3D-Xpoint/Optane SSD to demonstrate the lowest possible latency at six 9s QoS.  He coordinated with a logic design team in Cheadle, UK and an ECC team in CA to develop a channel and device data layout that delivered a 512kiB read from the media under 700ns. The channel architecture supported two 4kiB reads concurrently. The controller featured a drift cache to extend on media data retention and maintain low latency of data read immediately after write. System latency measured by FIO for 4kiB reads was 8.0us at five 9s QoS with a 25us outlier due to task swap of the user space driver.  This demonstration showcased the media’s potential to prospects in both the system storage and mobile markets. 



	4 – Role Modeling & Mentoring

	Jeff took on the lead technical role on the dual port program’s APL FW development, testing and debug.  As new engineers were added to the program, Jeff mentored and trained new team members (eventually 8 dev engineers and 17 val engineers) and enabled them to quickly ramp and contribute.
Jeff role models customer orientation to the extreme.  During the CDDP qualification at EMC, the team was at a standstill trying to figure out a difficult system issue on-site at EMC.  Jeff was asked to travel late in the day to Franklin, MA for on-site debug and was on a plane the following morning.  During on-site debug, Jeff was able to determine that the EMC system was doing unintended power cycles to the drive through a bad EFuse setting, which they stated there was no problem with it.  EMC was informed immediately, they changed the EFuse, problem solved, and the team was unblocked.
Jeff is the “goto guy” for questions regarding APL behavior and issues supporting several Sis and other groups. This role included proposing as solution to support OPAL for Dell EMC.  The solution utilized a VUC between APL and CS or CDR that queried the OPAL status returned via the completion status to determine is Name Space Management and Sanitize commands were allowed. He also supported the FIPS review of the shared APL FW.

	5 – Background & Professional Peer Recognitions

	Patents: 
10,803,921 Temperature management in open-channel memory devices 
10,776,200 XOR parity management on a physically addressable solid-state drive 
10,467,155 Command packets for the direct control of non-volatile memory channels within a solid-state drive 
10,452,532 Directed sanitization of memory 
9,916,899 Storing information and updating management data in non-volatile memory 
8,924,601 Apparatus and method for defect revectoring in a multi-channel mass storage device 

IDFs: 
AA7998 A method to support writes smaller than an open channel solid state drive minimum write unit. 
AA7981  A method to overload open channel solid state drive write commands to include flash translation layer information and to extract this information 
AA7945  Method to convert OCSSD to standard NVMe Block Device. 

Internal Awards: 
Some Acrylic thing for CS-DP qual at DellEMC 
Q4 2018 Velocity, DellEMC CS-DP Checkpoint 1.0 
Q1 2019 Results Orientation, CS-DP DellEMC Drive Hang Resolution 
Q3 2019, Operational Excellence, APL Bridge Firmware 
Peer to Peer cash awards $1225 





	6 – NSG Staff Sponsor Advocacy

	I strongly support Jeff’s nomination for PE recognition. Jeff played an invaluable role in qualifying NSG’s first dual port product (CS-DP) at Dell-EMC with very high quality, leading to subsequent quals and business growth at IBM, Hitachi, Pure Storage, @Inspur, and DDN. In addition to large technical challenges, this product also had a key technical dependency on Annapurna Labs (now owned by Amazon) which raised level of complexity and sense of urgency.  His expertise covers the entire solution from APL FW to the traffic on the PCIe bus to how the host interacts with the NVMe DP SSD.  As the lead developer and debugger for the APL FW team, Jeff is assigned, and resolves, the most critical and hard to resolve issues, such as the PCIE PHY issues. In order to gain independence from Amazon, Jeff led the move to an internal APL FW team and expanded the scope to internally managed repository,  allowing NSG to assume control over the APL firmware resulting in increased feature development and more than 5 times the bug burn-down rate.  As new engineers were added to the program, Jeff mentored and trained them (eventually 8 dev engineers and 7 val engineers) and enabled them to quickly ramp and contribute.  Jeff has unique abilities which can span from architectural definition to validation testing, while working across the organization to ensure proper education and alignment on the system-based solutions.



	7 – Written References 
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[bookmark: _Hlk55897904]Jeff has been the most impactful resource on the APL FW team since its inception.  The success of CSDP/CDRDP with our customers would not have been possible without Jeff’s contributions.
· Technical Leadership
· Created the APL FW development and debug hardware setup from scratch by repurposing existing engineering samples and SP SSD.  When INTC made the decision to transition the Alpine 5 bridge solution firmware development and maintenance from Annapurna Labs/ Amazon there was nothing in place except ‘printf’ debugging.  Jeff created a JTAG and UART enabled bench setup to support full debug of the APL FW and PCIe analyzer captures between the bridge hardware and the media hardware.  Outstanding work that has saved us countless engineering hours.
· Technical Expertise
· [bookmark: _Hlk55897938]Expertise covers the entire solution from the NOR that stores the APL FW images to the traffic on the PCIe bus to how the host interacts with the NVMe DP SSD.  The knowledge is deep, wide, and contextual.  Jeff is my ‘go to’ resource for the hard problems and doesn’t give up until the problem is solved, validated, and any test gaps are closed.
· Strategic Leadership & Contribution
· Understands the strategic importance of winning new customers and demonstrating product value.  Keeps commitments to meet customers’ schedules.  Drives to improve product quality by identifying and addressing gaps in ConVal coverage and PV Customer qual coverage.
· Effectiveness as a technical role model, as well as mentorship track record
· Jeff is the senior technical leader and TPL on the APL FW team and continues to mentor the team on all aspects of the solution along with debug techniques and strategies.  The APL FW is very challenging to work with and very brittle/unforgiving.  It is an execution engine driven by nested state machines inside of while(1) loops with a command pipeline that is messy to follow.  Jeff helps other understand the mess and navigate through it to a solid solution.  He is the team’s “go to” resource when someone is stuck trying to root cause a problem or find a solution path for a problem that has been root caused.  
· Effectiveness as an Intel culture role model and change agent
· Jeff proactively works across all CSDP/CDRDP program stakeholders while solving problems (ConVal, SIs, PV) and demonstrates his commitment to One Intel, Quality, Fearlessness, and Truth and Transparency.  He keeps TFs focused on the problem until it is solved while remaining positive and cheerful.
· Any areas for improvement or development relative to the above criteria
· Jeff could do a better job recording his knowledge, writing it down, so it is easier to share with others and doesn’t become ‘tribal’ knowledge.
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I am currently a Micron Fellow working in the area of Technology Pathfinding for memory systems.  I would like to offer my support for Jeff McVay’s nomination to Principal Engineer.  As a former Intel Principal Engineer, I strongly support Jeff’s nomination as he already role-modeled many of the characteristics of this position when I worked with him roughly 3 years ago.  From my experience with Jeff, I have every reason to believe that he will be well positioned with this opportunity to continue along this technical ladder.
 
During his tenure at Micron, I had the great pleasure of working with Jeff McVay on a number of technical projects.  Jeff has an exceptionally well-rounded skill set that enables him to offer deeply technical contributions to systems oriented projects.  I found it easy to rely on Jeff for his experience in Logic Design, Firmware Development, and Embedded Systems Architecture.   Jeff’s innovative mindset, internal motivation and eagerness to contribute to interesting projects makes him a very impactful technical leader and mentor. 
 
One of the projects Jeff and I worked together on was a pathfinding that led to Micron’s current product offerings utilizing 3D XPoint.  On this project, Jeff was responsible for defining the ECC codeword layout and channel optimization.  With a mind towards an eventual product delivery, he worked through the details of a number of options and interacted deeply with the rest of the team to develop a solution that optimally balanced correction capacity, performance, design scope and cost.  On several occasions, Jeff represented technical topics and demos with customers and co-travelers.  He was exceptionally powerful in this role due to his subject matter expertise, his personable manner, and his ability to articulate technical topics to a broad audience in an understandable manner.
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Jeff McVay had been a stellar performer on CSDP/CDRDP, assuming FW ownership of APL firmware. He has fixed numerous issues related to boot up and performance, to the satisfaction of customers. Notable issues I had worked with Jeff are the following:

· Initial design was for APL FW to do E2E checks on NVMe layer, pertaining to Protection information bits. Dualport FW was the first in NSG drives to enable true Protection information types check, hence to minimize the risk, the checks were split between APL layer and backend controller layer. As the feature is very validation heavy and require host system to validate true E2E behavior, only minimal validation was done via Oakgate as no customer platforms were available in-house. As anticipated, when the feature was exercised in customer platforms, numerous issues were encountered. Jeff was systemic in debugging and fixing each one of them. In fixing those issues that transcend frontend/backend controller boundaries, we ran into several performance degradation, logic bugs in handling SGL/PRP transactions, PRACT handling etc. Jeff was instrumental in cleaning up the solutions, amidst tremendous pressure. He’s a possibility thinker! In one instance, we decided to move everything to backend and he took the risk to make the code changeovers, almost seamlessly. 

· Jeff was also instrumental in fixing FW bugs in Dell’s DEh, DFh log pages and adding many more attributes that came as post-GA asks. Each addition requires full understanding of APL FW structure and Jeff almost single handedly figured out what need to be done to support them. 

· Jeff is a great team player. He’s astute in FW development of Dualport architecture, not only pertaining to APL codes but general NSG FW architecture as well. I wish him all the best in his next endeavor and career.
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