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alk Overview CHOR

ADBSCAN Clustering

A Highly Parallel DBSCAN HPDBSCAN)

A Large Pointcloud datasets

A DEEP-EST Modular Supercomputing Architecture (MSA)

AHPDBSCAN MSA mapping
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DBSCAN Clustering Algorithm

ADensity-based spatial clustering of
applications with noise (DBSCAN).
A Detects arbitrarily shaped  clusters,
A Detects and can filter noise,
A No need to know number of clusters

ATwo parameters:
A Spatial search radius U, otz et al 2015
A Point density minPts.

A At least minPtselements needed within Uradius to form a cluster.
A Otherwise considered noise.

Ester,Kriegel, Sander, -KHasedspatilelasteiing of
applications with noiseo Proc.
Discovery and Data Mining. AAAI Press, 1996.
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HPDBSCAN Specification

Highly Parallel DBSCAN:

A Data-space hypergrid overlay
with load balancing.

A UsesMPI & OpenMP
A HDF5 1/O
A Strong scaling
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Gotz, Bodenstein, Ri edel |, AfnHPDBSC/

paral | el DBSCAN, 0 Proc.
Learning in High-Performance Computing
Environments, in conjunction with Super Computing
2015, ACM.
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Point -cloud data acquisition

3D laser scans of buildings, landsmarks using
ground or airborne sensors.

Examplesinclude:
A Inner city of Bremen dataset
A The national LiDARdatasets
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Bremen Dataset CHOR

A 3D laser scans made in the
Inner city of the German city
Bremen.

A Full Bremen dataset several
GBs.

Not enough for exascale !

Sake . . . .
s“;*fil:" " QESCEP - Scaling DBSCAN towards exascale computing for clustering of big data 6
)& 3 8 Exfreme . e

2 Techinofogies



HPDBSCAN clustering

HPDBSCAMpplied to the Bremen dataset where the colors
represent different cluster labels.
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Dutch National LIDAR dataset

A AHN-1 (2003) 4-5 m point spacing

ye

A AHN-2 (2014) 6-10 points per m"2
A AHN-3 (2019) 0,5 m point spacing

T < i 3 18 %

https://www.pdok.nl/en/pdok -products
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Profects

DEEP-EST MSA Architecture [///pssp]

Heterogenous supercomputer with numerous modules which can be tailored to
enhance an application.

Module 1
Cluster Module,

Service Module Module 2

Scalable Storage

Extreme Scale Booster

Module 3
Data Analytics Module

Network
NAM
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- P . : . :
g?%@f ' MEEP - Scaling DBSCAN towards exascale computing for clustering of big data 9
#,{ 93;;;?; ‘\o-?- Exfrermne Scale

Technologies



Network Access Memory (NAM)
///pespJ

Projects

A Part of the fabric via a fast EXTOLL [
interconnect

A Useful as a fast general purpose memory with
processing capabilities

NAM

A Dedicated device with
Non Volatile RAM
and a Field
Programmable Gate
Array
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