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Research Overview

My research focuses o
age systems. I enjoy

n randomized data structures and their application to memory and stor-
taking novel theoretical ideas and building them into surprising new

systems that can be hardened for real-world use.

A primary example of this approach is SplinterDB, an open-source, general-purpose key-value
store. Built on theoretically optimal data structures, SplinterDB is now a core component of
VMware’s vSAN 8.0, a shipping virtualized storage product.
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Publications

Conference Papers

Focus! Fast On-disk Concurrency-control Using Sketches

Deukyeon Hwang, Alex Conway, Carlos Garcia-Alvarado, Jun Yuan, Naama Ben-
David, Rob Johnson, and Adriana Szekeres

Breadcrumb Filters: Fast Fully Featured Filters

Andrew Krapivin, Aaditya Rangarajan, Alex Conway, Martin Farach-Colton, Rob
Johnson, and Prashant Pandey

Efficiently Constructing Sparse Navigable Graphs

Alex Conway, Laxman Dhulipala, Martin Farach-Colton, Rob Johnson, Ben Lan-
drum, Christopher Musco, Yarin Shechter, Torsten Suel, and Richard Wen

Don’t Melt Your Cache: Low-Associativity with Heat-Sink

Michael A. Bender, Alex Conway, Daniel DeLayo, Martin Farach-Colton, Jachyun
Han, Linfeng He, Rob Johnson, Sudarsun Kannan, William Kuszmaul, Donald E.
Porter, and Evan West

Layered List Labeling

Michael A. Bender, Alex Conway, Martin Farach-Colton, Hanna Komlds, and
William Kuszmaul

Adaptive Quotient Filters

Richard Wen, Hunter McCoy, David Tench, Guido Tagliavini, Michael A. Bender,
Alex Conway, Martin Farach-Colton, Rob Johnson, and Prashant Pandey

IONIA: High-Performance Replication for Modern Disk-based KV Stores

Yi Xu, Henry Zhu, Prashant Pandey, Alex Conway, Rob Johnson, Aishwarya Gane-
san, and Ramnatthan Alagappan

Nearly Optimal List Labeling

Michael A. Bender, Alex Conway, Martin Farach-Colton, Hanna Komlds, Michal
Koucky, William Kuszmaul, and Michael E. Saks

Featured in CACM, Quanta Magazine, Wired Magazine, Science et Vie Junior

SplinterDB and Maplets: Improving the Tradeoffs in Key-Value Store
Compaction Policy

Alex Conway, Martin Farach-Colton, and Rob Johnson

IcebergHT: High Performance Hash Tables Through Stability and Low
Associativity

Prashant Pandey, Michael A. Bender, Alex Conway, Martin Farach-Colton,
William Kuszmaul, Guido Tagliavini, and Rob Johnson

Mosaic Pages: Big TLB Reach with Small Pages

Krishnan Gosakan, Jaehyun Han, William Kuszmaul, Ibrahim N. Mubarek, Nirjhar
Mukherjee, Karthik Sriram, Guido Tagliavini, Evan West, Michael A. Bender, Ab-
hishek Bhattacharjee, Alex Conway, Martin Farach-Colton, Jayneel Gandhi, Rob
Johnson, Sudarsun Kannan, and Donald E. Porter

SIGMOD 2026

SIGMOD 2026

SODA 2026

SPAA 2025
Distinguished Paper

PODS 2024

SIGMOD 2024

FAST 2024

FOCS 2024

SIGMOD 2023

SIGMOD 2023

ASPLOS 2023

Distinguished Paper
IEEE Micro Top
Picks
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Sharding the State Machine: Automated Modular Reasoning for Complex
Concurrent Systems

Travis Hance, Yi Zhou, Andrea Lattuada, Reto Achermann, Alex Conway, Ryan
Stutsman, Gerd Zellweger, Chris Hawblitzel, Jon Howell, and Bryan Parno

Tiny Pointers

Michael A. Bender, Alex Conway, Martin Farach-Colton, William Kuszmaul, and
Guido Tagliavini

BetrFS: a Compleat File System for Commodity SSDs

Yizheng Jiao, Simon Bertron, Sagar Patel, Luke Zeller, Rory Bennett, Nirjhar
Mukherjee, Michael A. Bender, Michael Condict, Alex Conway, Martin Farach-
Colton, Xiongzi Ge, William Jannen, Rob Johnson, Donald E. Porter, and Jun Yuan

Online List Labeling: Breaking the log” n Barrier

Michael A. Bender, Alex Conway, Martin Farach-Colton, Hanna Komlds, William
Kuszmaul, and Nicole Wein

Vector Quotient Filters: Overcoming the Time/Space Trade-Off in Filter
Design

Prashant Pandey, Alex Conway, Joe Durie, Michael A. Bender, Martin Farach-
Colton, and Rob Johnson

Paging and the Address-Translation Problem

Michael A. Bender, Abhishek Bhattacharjee, Alex Conway, Martin Farach-Colton,
Rob Johnson, Sudarsun Kannan, William Kuszmaul, Nirjhar Mukherjee, Donald E.
Porter, Guido Tagliavini, Janet Vorobyeva, and Evan West

How to Copy Files

Yang Zhan, Alex Conway, Yizheng Jiao, Nirjhar Mukherjee, Ian Groombridge,
Michael A. Bender, Martin Farach-Colton, William Jannen, Rob Johnson, Donald
E. Porter, and Jun Yuan

SplinterDB: Closing the Bandwidth Gap for NVMe Key-Value Stores

Alex Conway, Abhishek Gupta, Vijay Chidambaram, Martin Farach-Colton,
Richard P. Spillane, Amy Tai, and Rob Johnson

Filesystem Aging: It's more Usage than Fullness

Alex Conway, Eric Knorr, Yizheng Jiao, Michael A. Bender, William Jannen, Rob
Johnson, Donald E. Porter, and Martin Farach-Colton

Optimal Ball Recycling

Michael A. Bender, Jake Christensen, Alex Conway, Martin Farach-Colton, Rob
Johnson, and Meng-Tsung Tsai

Small Refinements to the DAM Can Have Big Consequences for Data-
Structure Design

Michael A. Bender, Alex Conway, Martin Farach-Colton, William Jannen,
Yizheng Jiao, Rob Johnson, Eric Knorr, Sara McAllister, Nirjhar Mukherjee,
Prashant Pandey, Donald E. Porter, Jun Yuan, and Yang Zhan

OSDI 2023

SODA 2023

Special Issue

EuroSys 2022

FOCS 2022

Special Issue
HALG

SIGMOD 2021

SPAA 2021

FAST 2020

USENIX ATC 2020

HotStorage 2019

SODA 2019

SPAA 2019
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https://doi.org/10.1137/1.9781611977554.CH21
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https://doi.org/10.1145/3448016.3452841
https://doi.org/10.1145/3448016.3452841
https://doi.org/10.1145/3409964.3461814
https://www.usenix.org/conference/fast20/presentation/zhan
https://www.usenix.org/conference/atc20/presentation/conway
https://www.usenix.org/conference/hotstorage19/presentation/conway
https://doi.org/10.1137/1.9781611975482.155
https://doi.org/10.1145/3323165.3323210
https://doi.org/10.1145/3323165.3323210

The Full Path to Full-Path Indexing

Yang Zhan, Alex Conway, Yizheng Jiao, Eric Knorr, Michael A. Bender, Martin
Farach-Colton, William Jannen, Rob Johnson, Donald E. Porter, and Jun Yuan

Optimal Hashing in External Memory
Alex Conway, Martin Farach-Colton, and Philip Shilane

File Systems Fated for Senescence? Nonsense, Says Science!

Alex Conway, Ainesh Bakshi, Yizheng Jiao, William Jannen, Yang Zhan, Jun Yuan,
Michael A. Bender, Rob Johnson, Bradley C. Kuszmaul, Donald E. Porter, and
Martin Farach-Colton

The I/O Complexity of Computing Prime Tables

Michael A. Bender, Rezaul Chowdhury, Alex Conway, Martin Farach-Colton,
Pramod Ganapathi, Rob Johnson, Samuel McCauley, Bertrand Simon, and Shikha
Singh

FAST 2018

ICALP 2018

FAST 2017

LATIN 2016

Journal Papers

Online List Labeling: Breaking the log” n Barrier

Michael A. Bender, Alex Conway, Martin Farach-Colton, Hanna Komlds, William
Kuszmaul, and Nicole Wein

Paging and the Address-Translation Problem

Michael A. Bender, Abhishek Bhattacharjee, Alex Conway, Martin Farach-Colton,
Rob Johnson, Sudarsun Kannan, William Kuszmaul, Nirjhar Mukherjee, Donald E.
Porter, Guido Tagliavini, Janet Vorobyeva, and Evan West

Tiny Pointers

Michael A. Bender, Alex Conway, Martin Farach-Colton, William Kuszmaul, and
Guido Tagliavini

Mosaic Pages: Big TLB Reach With Small Pages

Jaehyun Han, Krishnan Gosakan, William Kuszmaul, Ibrahim N. Mubarek, Nirjhar
Mukherjee, Karthik Sriram, Guido Tagliavini, Evan West, Michael A. Bender, Ab-
hishek Bhattacharjee, Alex Conway, Martin Farach-Colton, Jayneel Gandhi, Rob
Johnson, Sudarsun Kannan, and Donald E. Porter

Iceberg Hashing: Optimizing Many Hash-Table Criteria at Once

Michael A. Bender, Alex Conway, Martin Farach-Colton, William Kuszmaul, and
Guido Tagliavini

External-memory Dictionaries in the Affine and PDAM Models

Michael A. Bender, Alex Conway, Martin Farach-Colton, William Jannen,
Yizheng Jiao, Rob Johnson, Eric Knorr, Sara McAllister, Nirjhar Mukherjee,
Prashant Pandey, Donald E. Porter, Jun Yuan, and Yang Zhan

Copy-on-Abundant-Write for Nimble File System Clones

Yang Zhan, Alex Conway, Yizheng Jiao, Nirjhar Mukherjee, Ian Groombridge,
Michael A. Bender, Martin Farach-Colton, William Jannen, Rob Johnson, Donald
E. Porter, and Jun Yuan

SICOMP 2025
Special Section on
FOCS 2022

ACM Trans.
Algorithms 2025

ACM Trans.

Algorithms 2024

IEEE Micro 2024

J. ACM 2023

ACM TOPC 2021

ACM TOS 2021


https://www.usenix.org/conference/fast18/presentation/zhan
https://doi.org/10.4230/LIPIcs.ICALP.2018.39
https://www.usenix.org/conference/fast17/technical-sessions/presentation/conway
https://doi.org/10.1007/978-3-662-49529-2_15
https://doi.org/10.1137/22M1534468
https://doi.org/10.1145/3737700
https://doi.org/10.1145/3700594
https://doi.org/10.1109/MM.2024.3409181
https://doi.org/10.1145/3625817
https://doi.org/10.1145/3470635
https://doi.org/10.1145/3423495

Efficient Directory Mutations in a Full-Path-Indexed File System

Yang Zhan, Yizheng Jiao, Donald E. Porter, Alex Conway, Eric Knorr, Martin
Farach-Colton, Michael A. Bender, Jun Yuan, William Jannen, and Rob Johnson

Articles

ACM TOS 2018

Reflecting on the First SIAG/ACDA Workshop
Alex Conway, Henning Meyerhenke, Bora Ucar

How to Not Copy Files

Yang Zhan, Alex Conway, Nirjhar Mukherjee, lan Groombridge, Martin Farach-
Colton, Rob Johnson, Yizheng Jiao, Michael A. Bender, William Jannen, Donald E.
Porter, and Jun Yuan

How to Fragment Your File System

Alex Conway, Ainesh Bakshi, Yizheng Jiao, Yang Zhan, Michael A. Bender,
William Jannen, Rob Johnson, Bradley C. Kuszmaul, Donald E. Porter, Jun Yuan,
and Martin Farach-Colton

Grants and Funding

SINEWS 2022

;login: 2020

;login: 2017

NSF CSR Award #: 2504470

Collaborative Research: “Pointer Compression: Bridging Theory and
Practice for High-Performance Computing Systems”

Total Intended Amount: $333,333

Awards

2025-2028

SIAM Applied and Computational Discrete Algorithms (ACDA) Activity
Group Early Career Prize

Distinguished Paper Award, SPAA

Distinguished Paper Award, ASPLOS

Invited Talks

2025

2025

2023

Data Structures for Fast Systems

SIAM ACDA Early Career Prize Lecture

Program Committees

2025
Montreal, QC

FAST
Work-in-Progress/Poster Chair

2027
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Submissions Chair
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