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Introduction Approach Experiments and Results
* Trends * Memory mapping using UMap and SparseStore, a multi-file backing store handler that uses * Application Workloads: (1) Dynamic graph construction and (2) out-of-core sorting.
= Dataset sizes? Growing exponentially in many domains. a sparse allocation strategy to create files dynamically and as needed. * Experimental Setup
= Storage technologies? Providing efficient data storage  Features = Dual 24-core AMD EPYC 7401 CPUs
and processing capabilities, e.g., byte-addressable and » Multi-file = Improves parallel I/O performance by reducing I/O contention. = 256-GB DDR4 DRAM
block-addressable persistent memory. » Dynamic on-demand creation of files =  Optimizes the storage of sparse data structures. = 1.8-TB local NVMe SSD
= Abstract interfaces? Enabling memory mapping of files = Extension of the default handler =  Realizes the functionality of the SparseStore
on different storage types via interface to applications. handler. Dynamic Graph Construction and Allocation to Persistent Memory
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User-space page management offers flexible configuration of parameters Conclusion
(e.g., page size and concurrency) via user-space page management.

» Using multiple backing files that are created dynamically benefits the performance of applications with highly irregular memory

access patterns at smaller page sizes (up to 64 KB).

* Using UMap with the SparseStore handler delivers up to 12 times faster performance than system-level mmap and up to 2 times
faster than UMap with the default store handler that maps a single file.
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