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Applications

-Submit a task graph 

Matrix dimension

GFlop/s

Experimental Condition

Native

High-Performance Computing

For instance, LU factorization on Hannibal machine

• Odd behavior, stable

• Old GPU, old machine

• Now decommissioned Simulating a runtime system

• Combine emulation and simulation at task level -Task graph control code emulated

• Both runtime and application main code executed unmodified -Task computation and data transfers simulated The runtime tells SimGrid about

• Threads doing virtual sleeps corresponding to tasks

• Data transfers over the PCI bus SimGrid manages

• Synchronization between threads, and with data transfers -Even more than actual measurements?

• Playground for scheduling research 
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Performance models -ScalFMM• Introduce NbInteraction parameter

Confirming performance improvements with measurements

• Robust? Platform stability -Rogue processes -Faulty cables -Software upgrades -Firmware upgrades 

Results

Execution behavior is representative

Research opportunities

Experimenting scheduling heuristics

• With tuned platform -Change GPU memory size -Change PCI bus speed -Change topology (e.g. NVLink)

• With invented platforms -Assemble existing performance models

• Different kinds of GPUs in same system -Or even write some

• Could also be used for provisioning

-"Does this application, with 8 V100 GPUs, needs NVLink?"

Research opportunities

Experimenting scheduling heuristics

• Ignoring data transfer costs -Set PCI bandwidth to infinity -Scheduling tasks without caring about locality, as first step

• Ignoring scheduler cost -No need to care about efficient implementation, as first step

• Suraj Kumar's PhD thesis mostly in simulation -Scheduling improvements then confirmed with measurements Debugging scheduling heuristics

• Deterministic bugs -Can reproduce them at will -Adding printfs do not change behavior

• Breakpoint on timestamp -Inspect runtime system state etc.

-Direct link between artifact in trace and scheduling decision

Perspectives

Task graph market

• Collecting application cases

• Tools to assemble synthetic systems Refined CPU kernel modeling

• Cache effects between tasks -Scheduling decision thus has impact -Germán Ceballos PhD Thanks!
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• Rapid Hi-BOX'13

• MORSE associate-team Performance models -MultiLinear

• Theoretical complexity of BLAS GEQRT

• Can tune a, b, c, d with linear regression

• Why these NB²xMB, NB³xBK and NB³ parameters ?

• Works well with regular kernels

Performance models -ScalFMM

• Initial attempt with direct parameters