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Abstract — Overview of STARE :
Data’s spatiotemporal nature is a critical organizing principle for integration. STARE SpatioTemporal Search/Index Volumes %
Integrative analysis requires gridding or re-gridding diverse data types (Point, Hurricane IRMA Zf
Grid, Swath, observations and models/simulation) onto the same grid.

*»* STARE provides a unifying index based on a recursive partitioning of the sphere.

** STARE’s focus is on efficient, scalable indexing and geometric calculation.

*¢* STARE spatial index values contain location and area (resolution) information.

“* STARE temporal index values contain time and resolution information. ~

** STARE’s tree-structure aids scale-up and parallelization.

¢ Open source on GitHub.
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Earth Science Data is Diverse — Even in logical model
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Hierarchical Calendrical Encoding, HCE

. — an example—
New Temporal Indexing
° . ° . o Field Name Field ID width start end
@ SpatioTemporal Adaptive Resolution Encoding (STARE) IAU/SOFA for proper treatment of _ 2
calendar and timing Scale Indicator 0 0 1
A scalable indexing unifying diverse big Earth Science data e Includes time & resolution information Resolution indicator 1 6 2 7
= - ‘ = j , , millisecond 2 10 8 17
Leftjustified HTM Encoding ACCESS * Resolution treatment improved second 3 6 18 23
Quadtree hierarchy Advancing Collaborative Connections for Earth System Science * Multiple time encodings/scales possible Minute 4 6 24 29
Indexes geolocation — a substitute for lat-lon Sl * Hierarchy aids chunking/parallelization Hour > : > -
Human readable +123.4° 60° Day of week 6 3 35 37
- Contains approximate data resolution — <ion float — Y [ — \Week of month 7 2 38 39
ingle-precision floating-poin 4 427
- Efficient on distributed compute/storage resources P &P X cee X Month of year 8 4 40 43
STARE spatial id” 0x36ee9398f7210f34 Year 9 19 44 62
SjAki Index (ho:i‘z:mal) ?sxoﬁsou-n_zr:z'sz‘s x;ooon;ooooommmnmmn 11 "STARE id also. includes resplution information. In this case, it points Before/After epoch start 10 1 N/A N/A
UIVE 53 TIPS SISEIVISHETIS T Aashiion to quadfurcation level 20, i.e. < 10-m
Q0001 1 2000030 | 000U O0A000OG00
i , «IIh»
T ER . e STARE Efficient Set Operations on Regions
""" S N e e R Summary — STARE Updates
...... 6 o wmiae e Lewe) 27 Locoton 211307212 0210064 =7 Scom reselution STARE ID 135109088332742349 Leaf triangle
QOO0 12000000333333333323331) qO0013200000033333333333333323
"""" Location 2111079505199099 Level 27 ~7.5¢cm . Y o
| N N \/\/ New Simplified API
The bit format of the STARE spatial index including geoposition and resolutzon. X / . ] ) ]
ACCESS 400013200000033333333333232323 A4 IFovs Spatial indexing improved

Advancing Collaborative Connections for Earth System Sclence

Level 25 Triangle 2111079505199088 - A\ ¢ More robust and precise (~7.5cm)

** Root octagon tilted & tweaked for disambiguation
New Temporal Indexing (HCE) drawing on astronomical standards
New Python interface
Preliminary steps to add STARE to OPeNDAP Hyrax
Next steps —

*»* Build out functionality, esp. set logic & regions

** OPeNDAP integration

Conditional Subsetting for Integrative Anal % Work with partners & community for tech. infusion

NMQ " NMQis a gridded data product

STARE Indexing, beyond the Hierarchical Triangular Mesh
Versatile, efficient, scalable, parallel — one index for diverse data

STARE 1D 135109088332740425 :

QOO0 13200000033333333333333131 - )
Location 2111079505199069 > ~

Level 25 Triangle 2111079505199056 \

STARE ID 135108263699008201 N
q00013200000003333333333330223
Llocation 2111066620297003

Level 25 Triangle 2111066620296992
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STARE indexing accelerates data registration, sub-setting, fusion
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Spatial intersection by comparing integers and integer intervals is facilitated by the encoded resolution.

Integrate Related Data

~eyeai Vo 7 These data were obtained Corresponding TRMM and NMQ
|ndeX & 1092 AN L2 ) L. dq | h | d
‘l‘i‘i’ N / " b A ". C ) by perform|ng a ”lOln” ata e ?ments S are tempora an
Chunk (%, o2 operation based on STARE spatial indexes.
DataSetB | spatiotemporal indexing in Collaborators
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Related " TRMM is a swath data product

Data

Level 10 triangles (~10 km)

are used for clarity. Native STARE
resolutions are level 11 for TRMM
and level 13 for NMQ. Acknowledgements
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Htm accelerates sub-setting ~5 minute resolution

accelerates

Htm accelerates partitioning AN integration
Automates co-registration
Geometry is done up-front




