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BoDS: A Benchmark on Data Sortedness

Applicability of SWARE Future Work

Indexing for Near-Sorted Data

The Sortedness-Aware (SWARE) Paradigm

Indexing Adds Structure

Sortedness-Aware Design Elements

Build & maintain index for fast queries

Reduce indexing 
effort

Time series

Stock market What if data is 
almost sorted? 

Better space 
efficiency
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Type Workload
Data Loading Operations

Method % data R-W % data

Insert 
only

A Bulk loading 100% - -

B
Individual 

inserts
100% - -

Mixed 
reads & 
writes

C - 0% 17%-83% 100%

D Bulk loading 80% 50%-50% 20%

E
Individual 

inserts 
80% 50%-50% 20%

Coordinator

Data generator

Workload
generator

Workload
executor

Database

Tail-leaf appends Bulk loading

Increased fill/split factor

...

B+-tree

Buffer

SWARE 
Buffer

Leaf pages

tail leaf node

non-overlapping pages

sorted pages

Zonemap
Global Bloom filter

Per-page BFs
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(a) Buffer size=40MB; 10% R, 90% W
R/W= 10/90; Buffer = 1%

Reducing write amp.
in LSM-trees

Compression
algorithms

Can algorithms like 
RLE exploit near-
sortedness? 

Standard ingestion

Bulk loading

SortedScrambled Increasing sortedness
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split factor
 = 80:20

future
inserts

split factor
 = 50:50
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SWARE benefits more 
write-heavy workloads

R/W= 50/50; Buffer = 5% 

A larger buffer better 
captures sortedness at 

a higher read cost

A sortedness-aware (SA) B+-tree outperforms its 
baseline for fully and near-sorted workloads

SWARE maximizes 
opportunistic bulk loading 
with high data sortedness

Can SMJ be optimized 
for near-sorted data?

BoDS [TPCTC’2022]

Department of 
Computer Science

intelligent buffering

opportunistic 
bulk loading

SWARE can work with any tree index!

≈9x for write-intensive

≈3x for mixed 
reads & writes

Better space 
efficiency

Degree of 
Sortedness

# Nodes

B+-tree SA B+-tree

Fully sorted 2 M 0.52x

Near-sorted 1.85 M 0.6x

Less-sorted 1.88 M 1.01x

SWARE reduces memory 
footprint for fully-sorted and 

near-sorted data

Input key K

K ≥ tail_m
in

K < tail_min

Fast-Append B+-tree

Join/query

Near-sorted 
joins


