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Overview

Project Background

- Motivation

Hawai ‘i EPSCoR - ‘lke Wai Gateway

Planet Texas 2050 — (Je’aime Powell up NEXT!)
- The Challenge

Tapis

CHORDS

mplementation

Performance testing I A@@
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Motivation - ‘lke (knowledge) Wai (water) Gateway (

-

Climate Change, Incidents, Growth & Sustainability

®  Whatisit? D ata Researcher

A data and tqpts
mg’gglrl rr:1gfor Sl Wate r
e ) Data, New Data,
Hawai‘i volcanic Tools, Models, Manager
hyd ro-geo | ogy, Compute Knowledge
economic oRC-Chamisiry Data
modeling, and Bcielin
decision support. sTuppl.on
Brir:jgirg data, Rainfall oAt
models,
computation,
analysis and -
visualization into | &' oo Data,
one place Kgmﬁgtg;
®  What purpose
does it serve? AN et %,‘
Enables decision wflf;{;;‘mn
and policy makers
simpler access to | %0 POIlCYIACtlon
bet’lcer data and Commu nlty
tools
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Q Search ke Annotated Repository Files

Sensor Data and
time-series legacy
|| data
(SGD, Chemistry,
Precipitation, Well)

Draw Bounding Box And Click "Search In Bounding Area" Button To Begin Searching...

® Google Satellite

Matching Files: 58

S . . . .
et T s oren s e I Matching Timeseries Observations: 99
C AinaKoall, 3-1746-004 @ Path~ Filename »
O Al Wai PR 2, 3-1645-01 5 @) @ new_data/ 5-1642-001-- pof ownload Observation
[ Ala Wai Test 2, 3-1648-018 @ - I—— tain1 11 " -
ountain . " ne:miligrams per
Cates, 3-1705-001 @ new_data/ 3-1642-001 pof N iter(mg/L) =
I Honelulu Zas, 3-1649-011 @ e Chioride percent
a - Temperature: degre
i, 1647-003 ® new_cata 3-1642-001 pat-cp? e Temperalure:deg
[ Kahala Hiton 1, 3-1646-005 @ * Wave height meter(
[ Kahala Hiton 2, 31646-005 @ v
new_cata/ 31642-001 pars _ o
6-05-19T17.00:00Z e 11
n
Sites B Matching Water Quality Data: 115 . iter(mo/L
CUH_ITS, ®  Chioride, o
CiestaiteCrezte, some@) @ Water Quality Site Name e Temperature
CITESTING-Sited, @ NF WAHEE STREAM NR HEEIA, OAHU, H\@ o W ave hel ‘;rﬂ m E‘IE‘H
CTEST-SITE today?, @ SF WAIHEE TR NR HEEIA, OAHU, HI G @
ClsitePriv, SitePriv @ .
Kafaluu Str e Ahuimany, Ozhu, HI B @
P UNChbowl-site, Punchiaow! water spigot for testing. @ =
_ Kafaluu Stream near Heeia, Oz, Hi @ @ .
CNorth-Shore st Test, A test site for lat/long @
v
.
CNEW_TEST3, @ © SF Kapunahala Str at Kaneohe, Oatu, HI €D @
N )
Water Qualiy Sites Kamooall 5t biw Luluku Str nr Kaneohe, Oahu, HI @ ©
Cwsioman Strearm near Honalul, Oanu, Hi, NWIS water I Matching Timeseries Observations: 99
cuality ste. @ ‘

[Cwaioman Stream near Honolulu, Oahu, HI, NWIS water

quality site. @ 2016-03-19T1600:00Z  its-fourtaint e 1,1,1-Trichioroethane:miligrams per
- fter(mg/L) = 2

Ciwaimano Flood Chnl biw H-1 at Pearl Gity, Oahu, HI, » Chloride, dissoived:percent(%) = 69

NWIS water qually site. @ - Temperature:cegres(deg) = 69

o Wave height meter(m) = 2.5
Chwaimano Flood Chnl biw H-1 at Pearl City, Oahu, HI,
WIS water quality site. @ 2016-05-19T17.00:007  punchiou-wtr « 1,1,1-Trichoroethane:miligrams per
. fter(mg/L) = 4
« Chioride, dssalved:percent(s) = 72
o Temperature:degree(deg) = 58
o Wave height meter(m) = 2.4

w/aimana Flood Chil blw H-1 at Pear City, Oahu, HI,
NWIS water qualty site. @

Rainfall Stations » 2017-06-18T1600:002  its-fountaint « 11,1 Trichioroethane: milligrams per
_ - ter(mgL) = 2
Lvamaguchi, 804.2 & « Chioride, dissolved:percent(%) = 68
o Temperature:decree(dec) = 64 Al

Cowiyllie Street, 774.9 ®
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The Challenge

. Support:

- the storage of streaming data from
sensors and legacy time-series data

- advanced annotation of streaming
data/products

- spatial queries to discover this streaming
data.
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Intelligent Systems Research to
Support Geosciences (IS-GEO)

Hosted Workshop for sensors on the
Big Island

Used the Cloud-Hosted Realtime Data
Services for the Geosciences (CHORDS
for hosting the streaming data

This seemed like something we should
leverage...
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Our Challenge With Technologies

. Tapis offers almost everything necessary for
all the use cases. BUT 5

- There was a gap for:
Granular time-series data support.

lapis

CHORDS support time-series dta for
instruments/sensors. BUT HORDS

- There was a gap for:

Spatial data query support
- Advanced/custom metadata annotation.

Multi-tenancy support.
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Tapis Framework

Platform as a Service, REST APIs tapis

Platform Services Science APIs Support Services
' f.ﬁ-\
Science API 1
Microservices MongoDB
Meadata
are
Apache —
Host
o
R t N MySQL
equests Apache Froxy
Identity Service — A Auth
Service > > Store
——
o
-—
AP MySQL
anager _m 80|egtcéer:eAPl
—
Abaco
\ r,

{ )

Auth, Data Management, Compute

Project Tapis: Next Generation Software for
Distributed Research NSF CSSI #1931439, #1931575




cHorps &

. Ruby on Rails APIs and web Ul
. InfluxDB for time series data . oo
. M ySQL for Auth & Metadata S s

This instrument is designated as: ACTIVE.
(IFINACTIVE", the instrument will ot eppear i the dashiboard )

Measurements Data Access and Downloads
2124098 meastrements were reported Dataingestfatch

[ (] L] [
Th instruments expecieatorepat amezsuremert every 500 seccncs Data UL
The 1t messurement as messures 3t 2017.08-23 000240 UTC
[ ] T S MEGEAEIMERE 2 Minles i, 11 0EGAred 4 201505-23 04 1550 T o
GERISON, GeesY

Instrument Deseription
ensori.

Plot measurements for the last 1 weeks
FLWx Station - Live Data

About  Help oard  Data

Instruments  Map  Visualization Sign In

Dashboard ; e NNV | || | |

= SN . v/ v N :
Storage | DBEspires | Uptime e '
105 15 50 205 2150 25 295 24500

@FLWxSHEn (1) @MLWxStHion (2) @ NWSC Wi Stallon (3) @ RAF Wx Station (5) @) ML Sonk (6)

Measurements | Instruments

2 e - -
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wair
oata stat Time [ o Tine ET:
e S e Reset Zoom
H i A
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& o wmax Wind e meters per second / Wind Spesd
5 o ' iy Temperaturs dagres calsivs / Temparaturs
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* o > ¢ > & : Sl
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“
© FLWxStation @ MLWxStation  © NWSC W Station  © RAFWx Station  ® ML Sonic
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T I SR v
ATt o et AT o >
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Release: deveiopment (6995765) (2019-05-10 21-24:55 UTC) Release: development (6995765) (2019-05-10 21124155 UTC)



Our Solutions 9

Create a Proof of Concept Streams API that ties
Tapis Metadata services together with CHORDS
time-series data support.

Our initial implementation uses a NodelJS API

- Tapis Authentication and Authorization features
to secure data and provide multi-tenancy
support

- Tapis Metadata for Annotations

-~ CHORDS for measurement storage

-
docker
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REST APl Endpoints

. Sites — geographical location hosting 1-n
instruments (WGS 84 GeoJSON)

- Instruments — A source of measurements
. Variables — A description of a measurement
- Measurements — Recorded observation(s)

. Spatial - Query uses a GeoJSON polygon & returns
matching Sites.

All requests require a Tapis APl token with sufficient
permissions in the inherited hierarchy(site/instr/var)




How does it work?
l Science APls l

AP Microservices

User . @
Requests Platform S0t Su
ocker pport
P‘
2 Services — Service | steamsart | [ Services
A

—_
—

. mongo

o

tapis

-All metadata(Site/Instrument/Variable) recorded in both Tapis
metadata & CHORDS

-Utilizes a CHORDS service account for read/write
-CHORDS Ul interface continues to work.
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Performance Benchmarking

PERFORMANCE BENCHMARK: DATA INGESTION

Service Number of | Data Accuracy | Avg. request
POST requests | (%) response time
per test run (seconds)

CHORDS| 100 100 0.11

CHORDS| 200 100 0.11

CHORDS| 500 100 0.12

Streams 100 100 0.65

Streams 200 100 0.6

Streams 500 100 0.6

The discrepancies in the times are related to the additional
auth/authorization checks we have added on top of CHORDS
(we plan to improve on these)
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Performance Benchmarking

PERFORMANCE BENCHMARK:DATA FETCH

Number of GET re- | Avg. request | Avg. request

quests per test run response time | response time
CHORDS (seconds) STREAMS(seconds)

100 0.61 0.98

200 0.67 1.0

500 0.64 0.91

Some recent benchmarks for fetching 50K+ measurements
clock in around 2.5 second across 500 repeated requests.(We
plan to improve on that — we may go directly to InfluxDB in

some cases)
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Future Work ﬁ

- Enhance performance of [ voTENTIAL
E FIE' WORKFLOWS
the Streams API vl A e % ASTRONOMY
- Production release of the |3 ey SN "seavice
. . e | ¥ ) .
Streams APl in Tapis § O > [ lapis .
Coming in 2020 ; IG_EI E ACTORS & APPS
. < A o
In.tegratlon Pf Streams API 1w | *GAA:/ = e
with data triggers for -l GEOSCIENCE
. . . 2 |J:| CHORDS
executing applications 8 SERVER
and actors for workflow INPUTS ) INGESTION ) PROCESSING & ANALYSIS ) STORAGE )  OUTPUTS )

support.
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Questions?
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