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Title: Concurrency-Aware Graph/Tree Traversal Algorithms

Background: Modern storage devices like solid-state disks (SSDs) have
immense parallelism opportunities because of their architecture. This means
that multiple concurrent [/Os are needed to saturate the whole bandwidth of the
device. Otherwise, the device remains underutilized. To exploit the concurrency
of these devices, recent research has focused on developing new 1/0 schedulers
for SSDs taking advantage of the existing parallelism. However, there have been
very little works that focus on exploiting the concurrency for better algorithm
design. The goal of this project is to utilize the internal parallelism of modern
storage device for better algorithm design: specifically, designing better
graph/tree traversal algorithms.

For example, using the device concurrency, algorithms for tree and graph
traversal will be able to access multiple nodes concurrently. By doing so, they
can have a wider/deeper search space. Consider a depth-first search (DFS)
algorithm that can offer DFS guarantees, while at the same time covering a wider
search-space by loading concurrently sibling nodes. On the other hand, one can
construct an algorithm with breadth-first-search (BFS) guarantees that follows a
few promising paths as deep as the might get using the concurrency.

Objective: The objective of the project is to develop concurrency-aware
graph/tree traversal algorithms that are optimized for modern storage devices

(a) Get familiarized with modern storage device’s properties like read/write
asymmetry, concurrency.

(b) Design concurrency-aware graph/tree traversal algorithms.
Steps:

e Problem study: understand modern device behaviour, read/write
asymmetry, concurrency. How graph/tree traversal algorithms can be
augmented using device concurrency.

e Design an algorithm that combines both DFS/BFS while utilizing
concurrency. We have to define ist convergence, time and space
complexity. This step should include significant brainstorming and
formalization.

e For initial experiment, we can consider using device page’s as nodes of a
graph/tree and use the algorithm to read/traverse this space to find the
desired node. Fitst step can be a simple emulation
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