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7Benchmarking

• Maize NAM population

• ~5,000 samples

• ~32 million markers

Dataset

• Open source

• Easy to implement

Systems

• load times

• extract times

Test criteria

• 24 Intel Xeon E5 processors

• 128 GB DDR-4

• 50TB storage

• Debian OS

Environment • Only one node used in environment

• No optimizations

• No external / special libraries

• Use max memory

• Tracked time = query execution + write to disk

• Large data size
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• Data orientation

• Marker-fast orientation

• Sample-fast orientation

8Benchmarking – Extracting data
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9Benchmarking – Database Systems

PostgreSQL

MariaDB

HDF5

MongoDB

Spark

One of the most widely used open 

source object-relational database 

systems

Community-developed, 

commercially supported fork of 

MySQL relational database

Hierarchical Data Format – file 

format designed to store and 

organize large amount of data

Open source document-oriented 

database system

MonetDB

Open source column-oriented 

database management system

Open source distributed general 

purpose cluster-computing 

framework
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10Benchmarking Results – Loading Times

11Benchmarking Results – Extract Times

Contiguous Blocks Random Slices

12Benchmarking Results

Contiguous Blocks

1 mil markers x N samples

Random

1 mil markers x N samples

13Conclusion

 Loading times for MariaDB and PostgreSQL may not be 

suitable for large datasets

MonetDB has a number of column limitation and so was 

not able to create Sample x Marker orientation

 Significant effect of data storage orientation on extract 

times

 Significant effect of contiguous vs random data extract 

times

 Spark does better on random (non-contiguous) extracts

Overall, HDF5 showed the most consistency in extract 

times

14Acknowledgements

Cornell University

• Dave Matthews

• Elizabeth Jones

• Kelly Robbins

• Yaw Nti-Addae

Bioversity

International

• Valentin Guignon

CIMMYT - Mexico

• Victor Ulat

University of 

Montpellier

• Pierre Larmande

CIRAD

• Adrien Pétel

CIRAD, UMR Intertryp

• Guilhem Sempéré

University of 

Minnesota

• Jon Renner


