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Work-conserving full-OS resource isolation

The Goal of resource control



What does that mean?

• Work-conserving:
•Don’t keep machine idle if there’s work to do

• Full-OS:
•Transparent
•Keep doing what you’ve been doing and overlay isolation
•No need for direct IO, hard-allocate mem, separate FS







The components
• rd-hashd: Latency sensitive main workload
• Sysloads: Possibly misbehaving secondary workloads
• Sideloads: Secondary workloads running under sideloader
• rd-agent: System and experiment management
• resctl-demo: TUI for doc, monitoring and contol
• resctl-bench: Whole system benchmarks using the above.





Protection



• Web server is running full-tilt
• A management job running from chef has a new bug 
leaking memory.

• Can we survive if the same behavior happens 
across the fleet at the same time?

Scenario













• cpu.weight, memory.low and io.weight configured
• oomd on watch

Same scenario with protection













Sideloading



• Machines can’t be utilized fully for reasons such as 
scheduling inefficiency and DR buffer

• Maybe simply a generalized case of protection?

What’s sideloading?







• Scheduling inefficiencies
• CPU sub-resource contention. The same 
instructions take longer to execute as CPU gets 
saturated.

• Sideloader regulates cpu.max to maintain sufficient 
CPU headroom.

Why the latency deterioration?









resctl-bench



• System behavior under resource contention too 
complex to capture in simple benchmarks.

• Simulate the entire system operations instead.

Why?



• io.cost IO controller takes a dozen configuration 
parameters. Tuning QoS params is challenging.

• Simulate the full isolation scenarios and try out 
different QoS levels to understand overall behavior.

• Calculate solutions based on the identified behavior 
trends.

e.g.: iocost-tune benchmark





iocost-tune Solutions
...

[bandwidth] MOF=max

  info: scale=64.28% MOF=1.479@16 aMOF=1.269 aMOF-delta=0.182 isol-01=92.51%

  rlat: 50-mean= 209u 50-99= 485u 50-100= 940u 99-mean= 3.6m 99-99=13.1m 100-100= 283m

  wlat: 50-mean=54.9u 50-99= 305u 50-100= 2.6m 99-mean= 863u 99-99=12.2m 100-100= 378m

  model: rbps=1367869845 rseqiops=147417 rrandiops=143285 wbps=638142628 wseqiops=136834 wrandiops=58509

  qos: rpct=0.00 rlat=3566 wpct=0.00 wlat=863 min=100.00 max=100.00

[isolation] isolation (aMOF-delta=min)

  info: scale=45.04% MOF=1.172@16 aMOF=1.140 aMOF-delta=0.020 isol-01=98.25%

  rlat: 50-mean= 183u 50-99= 365u 50-100= 744u 99-mean= 2.9m 99-99=13.1m 100-100= 214m

  wlat: 50-mean=54.9u 50-99= 305u 50-100= 2.6m 99-mean= 584u 99-99= 6.6m 100-100= 378m

  model: rbps=958300453 rseqiops=103277 rrandiops=100383 wbps=447069121 wseqiops=95863 wrandiops=40990

  qos: rpct=0.00 rlat=2874 wpct=0.00 wlat=584 min=100.00 max=100.00

...



https://facebookmicrosites.github.io/resctl-demo-website




