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Program of the day

• Systems research
• Where to find it
• What are the hot topics
• Overview of recent work
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Where to find it

• First rule of the game: most Computer Science lives and die its 
by conferences
• Pure systems conferences: 
• Usenix OSDI, ACM SOSP 🔝
• Usenix ATC, Eurosys, Usenix FAST

• At the intersection of systems and …
• Networking: Usenix NSDI, ACM SIGCOMM, ACM CoNEXT
• Performance evaluation: ACM Sigmetrics 
• Security: Usenix Security, ACM CCS
• Machine Learning: MLSys
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When in doubt

4

Broader “systems” domain



USENIX Symposium on Operating Systems 
Design and Implementation 2022 Sessions
• Distributed Storage and Far 

Memory
• Bugs
• Persistent Memory
• Machine Learning 1
• Potpourri
• Storage
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• Formal Verification
• Machine Learning 2
• Isolation and OS Services
• Security and Private 

Messaging
• Managed Languages
• Recommenders and Pattern 

Mining



Some considerations on systems research 

• Driven by real world problems 
• Modeling / theory helps, but requires understing how systems 

work
• Most often requires a real implementation
• Simulation at the very mininum 

• Ultimately, it can be painful…
• But fun!
• Not a lot of systems research in France L
• 2 articles in 2022
• Not better if we include networked systems into the picture
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Specialized kernels
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Modern I/O requires bypassing the kernel
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Requirements

1. Support Heterogenous OS Offloads
2. Coordinate Zero-Copy Memory Access
3. Multiplex and Schedule the CPU at μs-scale
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No added programming complexity
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Performance
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Performance 2
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Storage design
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The metadata overhead
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Key value storage
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Performance
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EXT4, XFS, BTRFS, F2FS, and KEVIN are 
abbreviated as ‘E’, ‘X’, ‘B’, ‘F’. and ‘K’, respectively.



Specialized hardware
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DFS uses precious CPU resources
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Exploit tasks parallelisms
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Performance
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Performance 2

21



Network systems / Machine Learning
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A video quality inference use case
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Transformations

Network layer (Net)

Throughput

Pkt counts
…

Transport layer (Tran)

Flags

Retransmissions
…

Application layer (App)

Segment sizes

Segment inter-arrivals
…

Resolution

Data Collection / 
Cleaning

Feature Engineering
Feature Training / 

Testing

From “Inferring Streaming Video Quality from Encrypted Traffic: Practical Models 
and Deployment Experience”, F. Bronzino et al., in ACM Sigmetrics 2020



Representations impact more than just 
accuracy
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Best accuracy, 
but what 

about cost?



Security
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Network stack
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Storage design 2
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Storage design 3
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Machine learning training
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RAM / Flash interactions
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Concurrency bugs
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