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Background mrCUDA mrCUDA’s Overhead Models

Multi-GPU node-sharing systems usually experience lower resource utilization than expected due to the 1dle-GPU scattering problem. mrCUDA: A very low-overhead middleware that enables live-migration of CUDA execution from remote to local GPUs without Record & Replay Overhead Models The models are mainly for schedulers since Mem-Sync Overhead Model
In our previous work [1], we showed that by smartly letting some processes of some GPU jobs to use rCUDA (remote CUDA any need for applications to modify or recompile their source code. timerecora = E?‘Efm’dmefﬁ““mﬁmm;+T€Eﬂfdmnst schedulers have to decide when each remote CUDA’s over. cudaMemepy
. . . . . . time,cpray = \replaycoer)(num_record) + replay onse . UM _active_region | o m——
execution), this problem can be efficiently solved. Main Concept: Making the states and data on the active memory regions of the selected local GPUs the same as those on - . ' . . GPUs should be migrated to a local GPU. (imememsync = liMercuga +  » ( - “"EZ”;—”E?"  +
; R? =0.823 . 1.4 ' F. bw|data_size;
: : : the remote GPUs. 0 bt — i »
l‘CUDA [2] RemOte CUDA EXECllthIl TeChllOlOgy Idle'GPU Scattel‘lng Pl’Oblem SOlVed by llSlIlg I'CUDA . . - . Record and replay overhead grow a lot slower than l:mem,jynfcmf W dﬂfﬂ_.j‘iEE?F'} + mem SH”fmm;[]
nghllghted FeatureS: -0 rCUDA’s overhead. internal management

Record Time (ms)
[ N
(54 (=]
wl\)
|l
&
=)
oo
\]
o ) :
> @
Replay Time (s)

1. Transparent and Live Migration: No need for applications to modify their source code or stop computation during the migration. * Record and replay overhead are proportional to the num- bwldata_size;] = min(data_size; X bweoct, bomax)
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