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= L4 microkernel controls the node

m Light-weight and low-noise

m Virtualization: L*Linux on L4 microkernel
s Unmodified Linux programs (MPI, ...)
m Linux process = L4 task + L4 threads

m Linux syscalls / exceptions:
generic forwarding to L*Linux kernel L*Linux

L4 Microkernel / Hypervisor
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s Decoupling: move Linux thread to
new L4 thread on its own core

L4 Microkernel / Hypervisor

Core Core Core Core Core
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s Decoupling: move Linux thread to
new L4 thread on its own core

m Linux syscall: Move back to Linux

m L4 syscalls:
m Scheduling
m Threads

m Memory

m Direct 1/0 device access

L4 Microkernel / Hypervisor

Core Core Core Core m
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m Balance workload
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m Balance workload

B Minimize communication
between partitions
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m Balance workload

B Minimize communication

between partitions

m Minimize migration

/
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m Balance workload

B Minimize communication

between partitions

m Minimize migration

m Compute new partitions fast
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Load per node over iterations
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Max number of Iterations until
task mesh edges Median run time of 61 runs on flows lead to
max (1) Max tasks cut by partition Taurus, Intel Haswell + Infiniband 0.1% imbalance
= -~ — 1 sent+received  borders among FDR cluster with Intel MPI, (before task
avg (lv) among all procs all procs error bars show 25/75 percentiles selection)
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Diffusion leads to smallest migration

Diffusion achieves very good edge cut

Diffusion run time ~2 ms for 8192 processes, Zoltan much slower
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Two-stage algorithm: gossip + correction

Main advantage: scalability and resilience
(continues to work in presence of failures)

Works for: fault-tolerant broadcast

Next step: extend to operations that
include barrier semantics

Future: use in MPI?
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s Decoupled threads: reduced noise
m Checkpointing: Economic model
m Diffusion: may be efficient alternative

m Corrected Gossip: fault-tolerant broadcast

DFG Deutsche S22 P =32 German Priority Programme 1648
Forschungsgemeinschaft = Software for Exascale Computing
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