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readjust to accommodate it (with coalescing) or simply grow larger Percent-Releasable heuristics resulted in time outs. overhead) increases (Fig. 3). * From all our Blocks-Releasable experimental

Figure 2: The memory pool, using the

(without coalescing). results, we saw a 36-64% reduction in total

previous  Percent-Releasable  heuristic, * The sweet spot is a range of values that is :
. grew too large and caused the chemistry |« The Percent-Releasable (100%) heuristic not too expensive in terms of both the memory usage (Fig. 4).
* To handle new allocations, a coalesce application to crash, running out of was worst at 73% memory overhead number of coalescing calls and total » These memory savings translated to 8-16x
function deallocates any unused blocks in the memory prematurely. (Table 1) 4 speedup for this application
p(?ol and reallocates one large block instead + If the pool can't coalesce successfully, ' memory used. '
(Fig. 1). it can grow too large (Fig. 2).

« Umpire’s heuristics help tune the coalesce
function to better manage the blocks within a
memory pool.

* The coalesce function can be an
expensive operation because it
involves memory (de/re)allocation.
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Expe r| m e nts and reproducibility instructions. within a memory pool with Umpire's likely to occur if different types of memory allocations
coalescing heuristics can dramatically are separated into distinct pools.

Conclusions and Future Work
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1. Bytes-Based (Percent-Releasable) heuristic: once a certain percentage of bytes is releasable, coalesce l‘—",l-'?."- 5 better because it was able to successfully o . ,

the pool. Testing 50%, 75%, 90%, and 100% of bytes. ok trigger the coalesce function when the * Additional future work involves studying ways to

separate different types (temporary and permanent) of

2. Blocks-Based (Blocks-Releasable) heuristic: once a certain number of blocks is releasable, coalesce | memory pool needed to readjust. locat ‘ ficall o decist del
the pool. Testing 2, 3, 5, 7, and 12 blocks. Sone. S TiElc : : dafiocations automatically tsihg decision modes.
ttps://github.com/LLNL/Umpire « After applying the Blocks-Releasable
3. High-WaterMark (HWM) heuristic tuning: when a coalesce is needed, coalesce to the high- Cortact the Unoire Team heuristic to our chemistry application, it
watermark instead of the actual size of the pool. ur?mpi?g-dev@llnll.ggov | used 36-64% less total memory and had
4. Coalesce-Before-Growing (CBG) heuristic tuning: check to see if a coalesce is needed as the pool an 8-16x speedup.

grows instead of after deallocation.




