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The Need for Low Latency in Data Centers
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Process Scheduling Involved Everywhere!
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Conventional Linux Schedulers Falling Short
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Introducing Three Representative Schedulers

Network Applications
- e Strictly higher priority S
INY® * Non-preemptive
Userland L CFII:“.S QuotLa i
el R B C ] — e e e e e e = 1r---"
Kernel space < e  Strict Fairness
L . .
£ = a * Time-sharing
7 8 ] Q
Datapath Process | 3 z : O (O % §
Pa || Scheduler | & | 2 = & = &
g o g A =
2 | S = =
| =
W hin o [0 Latency sensitive (Higher Prio)
@] JIEICIE @ CPU intensive (Lower Prio)

Understanding Microquanta Process Scheduling for Cloud Applications, CloudAM 2022 5



Microquanta Scheduling

Per-CPU FIFO queues
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Impact of Microquanta Parameter Setting on
Application Performance
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Microquanta and Fast Load-Balancing

- 500 benchmark threads pinned to core #1 -> Released on 10" second
- The schedulers start distributing threads
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Application Performance Comparison
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The Future of Process Scheduling

* Linux process scheduling is challenged by skewed workloads
* Parameter-based scheduling faces tuning issues

* Design space of process schedulers

* Schedulers that can learn and adapt to workload changes

* Schedulers that are tied to applications logic
* Kernel-bypass runtimes (Shinjuku, Caladan)
* Userspace thread-management (Arachne)
* In-application scheduling (Ghost, Peafowl)


https://github.com/erfan111/linux_uquanta
mailto:erfan@cs.jhu.edu
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