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Presentation Abstract

Disa gre%ated memor{ (DM) architectures separate compute from memory resources and
enable flexible scaling and 1mproving memory utilization. DM i1ndexing techniques have
been developed with hash-based, B+/radix-tree-based, LSM-tree- based, and
learned/hybrid indexes. Sklpllsts offer an appeallng alternative that is highly
concurrent and scalable for building DM systems. This ﬁaper introduces SHiDM as the
first skiplist-based 1ndex to build a semi-active DM through a hybrid cache and
delegation model. It organizes skiplists into a hierarchical layout of wide i1internal
nodes and dense leaf nodes, reducing the need for finegrained network transfers.
Compute nodes carry out all common-case operations using one-sided RDMA, guided by
lightweight, staleness-tolerant metadata and address caches that minimize repeatead
Lookups. To handle the rare but disruptive structural modification operations (SMOs),
SH1DM employs a server-delegated S?llt mechanism, where clients 1ssue split requests
and memory nodes perform SMOs locally with their limited computatio power. This hybrid
delegation preserves the scalablllty of passive DM while avoiding the CPU bottlenecks
of active designs. Our evaluation results demonstrate that SHiDM achieves up to 1.8x
and 2.1x higher throughput and significantly lower tail latency than state-of-the-art
DM 1ndexes such as DEFT and CHIME respectively. Our work demonstrates that, with a
hybrid delegation model and semi-active memory nodes, the skiplist offers an efficient
and highly scalable 1indexing primitive for emerging disaggregated memory systems.
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