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Algorithm 1: LB2-Tree Insertion

Input :k: key, v: value, r: root
Output : SUCCESS/FAILURE
1 leaf < find leaf (r,k);
2 if Leaf Node is in memory then
3 if k exists in Leaf Node then
/* This operation is update
4 add log (leaf,k,v) ;
5 else
/* This operation is insert
6 add_entry (leaf,k,v) ;
7 cascade _update to_root (leaf) ;
8 end
9 else
10 | add log (leaf, k,v);
i1 end
12 return SUCCESS;

etv8]Z 1. LB2—Tree 27| 3

Algorithm 2: LB2-Tree Leaf Node Read

Input :k: key, r: root
Output : Address of Leaf Node
leaf «+ find leaf (r,k);
if Leaf Node has logs then

/* Need Leaf Node reconstruction
3 | log list + collect all logs (leaf) ;
4 | merge all logs (leaf,log list) ;
5
6

[

end
return leaf
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Abstract

LB2—Tree: A Index Structure Specialized

for Key—Value SSDs

Jae—Hoon Shim
Department of Computer Science & Engineering
The Graduate School

Seoul National University

Key—Value SSDs presents a new paradigm in constructing the
Key—Value Store I/O storage stack. Key—Value SSDs provide
users with a key—value interface, which significantly reduces the
use of host system resources, but can not replace Key—Value
stores due to multiple limitations. This paper analyzes the
characteristics of Key—Value SSDs and explains why they can
not be used as an alternative to Key—Value stores. Based on
these analyses, this paper propose a new index structure called
LB2—Tree. LB2—Tree 1s based on Copy—on—Write B+Tree and
solves problems like compaction, high write amplification, high
CPU overhead, and cascading wupdates by using the

characteristics of a Key—Value SSDs. LB2—Tree shows high



throughput and low write and read amplification compared to

CoW B+tree, especially in update—intensive workloads.

Keywords : Key—Value Store, Key—Value SSD, Block SSD
Student Number @ 2019-29590
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