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https://mostlynerdless.de/blog/2013/12/08/real-life-practice-in-lottery-scheduling/
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Hear this sound?



It's my scheduler



Written in Java



Why?



The only way of disco-
vering the limits of the 
possible is to venture 
a little way past them 
into the impossible.

Clarke’s second law

https://www.flickr.com/photos/itupictures/16636142906

“







How to modify 
the kernel?



Traditional ways

1.Change the Kernel
2.Kernel module



Traditional ways

1.Change the Kernel
2.Kernel module

Interfaces are complicated



Traditional ways

1.Change the Kernel
2.Kernel module

Not possible with schedulers



Problem: Only a few are 
implemented on your system



David Vernet, https://archives.kernel-recipes.org/wp-content/uploads/2025/01/Sched_Ext.pdf



David Vernet, https://archives.kernel-recipes.org/wp-content/uploads/2025/01/Sched_Ext.pdf



Let's create our own



Let's create our own
Has someone done this before in this room?



Let's create our own

How hard can it be?



Let's create our own

+



Who was there in the 
Firewall Talk?



Skip ahead





eBPF is a crazy 
technology, it’s like 
putting JavaScript into 
the Linux kernel

Brendan Gregg

“
https://www.youtube.com/watch?v=tDacjrSCeq4

https://youtu.be/tDacjrSCeq4?t=43


eBPF is a crazy 
technology, it’s like 
putting JavaScript into 
the Linux kernel

Brendan Gregg

“
https://www.facesofopensource.com/brendan-gregg/



https://ebpf.io/what-is-ebpf/



Courtesy of Mohammed Aboullaite

eBPF runtime



Courtesy of Mohammed Aboullaite

eBPF runtime



Courtesy of Mohammed Aboullaite



How to share data?

https://mostlynerdless.de/blog/2024/01/12/hello-ebpf-recording-data-in-basic-ebpf-maps-2/



How to share data?

https://mostlynerdless.de/blog/2024/01/12/hello-ebpf-recording-data-in-basic-ebpf-maps-2/

Any Problems?



How to share data?

https://mostlynerdless.de/blog/2024/01/12/hello-ebpf-recording-data-in-basic-ebpf-maps-2/



eBPF Maps

Courtesy of Mohammed Aboullaite



https://www.youtube.com/watch?v=X3AWV5lJ6RY



user land
https://www.youtube.com/watch?v=X3AWV5lJ6RY



Demo





https://ebpf.io



Back to scheduling





Kernel Recipes 2023 - sched_ext: pluggable scheduling in the Linux kernel

https://www.youtube.com/watch?v=8kAcnNVSAdI


1.Ease of experimentation
and exploration

2.Customization
3.Rapid scheduler 

deployments

https://lwn.net/Articles/978911/

“



Typical Scheduler Goals

Fairness



Typical Scheduler Goals

Resource 
Utilization



Typical Scheduler Goals

Overhead



Typical Scheduler Goals

Responsiveness



https://slowroads.io/

Example Application





Let's create
a scheduler





What is the performance?

Good* 
* For a typical Java benchmark



How does it work?
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Let’s see some 
schedulers



First-Come, First-Served Scheduler

Run as long as you want, 
we won’t stop you
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FCFSScheduler



Making errors is normal

!!/**
 * @timeout_ms: The maximum amount of time, in milliseconds, that a
 * runnable task should be able to wait before being scheduled. The
 * maximum timeout may not exceed the default timeout of 30 seconds.
 *
 * Defaults to the maximum allowed timeout value of 30 seconds.
 !*/
u32 timeout_ms;

https://github.com/torvalds/linux/blob/master/kernel/sched/ext.c



First-Come, First-Out Scheduler

The early bird eats the 
time slice
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Task 1

CPU 1

Local Queue

CPU 2

Local Queue

Global Queue

Scheduler

...

...
Scheduler dance



MinimalScheduler



Lottery Scheduler

Are you the lucky task 
who gets the time slice?



Lottery Scheduler
Task 1

CPU 1 CPU 2

Scheduling Queue
treated as a lottery bowl

...

...

Draw randomly
from queue

Ask for new task

Return 
finished task

Enqueue task for the first time

Task 2

2 1 3
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7
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1



LotteryScheduler



VRuntime-based Scheduler

• Tracks virtual runtime (vruntime) of tasks (time on CPU)
• Task with shortest vruntime runs first
• Use a simple priority queue

runtime



VRuntime-based Scheduler

You already run quite a 
long time, lets choose 

another task



Andrea Righi, https://fosdem.org/2025/schedule/event/fosdem-2025-4618-level-up-your-linux-gaming-how-schedext-can-save-your-fps/



Andrea Righi, https://fosdem.org/2025/schedule/event/fosdem-2025-4618-level-up-your-linux-gaming-how-schedext-can-save-your-fps/



VTimeScheduler



What else 
can we do?



Implement good 
schedulers



Implement good 
schedulersTypically not in Java



Implement good 
schedulers

Source: Marcus Biel

Typically not in Java



David Vernet, https://archives.kernel-recipes.org/wp-content/uploads/2025/01/Sched_Ext.pdf



https://github.com/sched-ext/scx



https://www.phoronix.com/news/Linux-Rust-Sched-To-eBPF





Experiments



An erratic scheduler

https://lwn.net/SubscriberLink/1007689/922423e440f5e68a/



An erratic scheduler

https://lwn.net/SubscriberLink/1007689/922423e440f5e68a/

Written in Java



ExperimentsHaving fun 

with sched-ext



Paper: https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/tr-2007-149.pdf



One that produces sound

https://github.com/parttimenerd/loudness-scheduler



One that reacts to sound

https://github.com/parttimenerd/sound-of-scheduling



TaskClicker

https://github.com/Mr-Pine/taskclicker



Winner of the 



Interactive,
 First Clicked, First Served 

Scheduler
Come



Interactive,
 First Clicked, First Served 

Scheduler



The First Idle Game 
Scheduler
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