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Objectives for today...

Update on I0O0OS DMAC and OOI-CI
iImplementation

Report current DMAC-CI collaboration
Anticipated next steps

Potential role for ORRAP Observing Sub-
panel
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OOl and 100S

e le]] 1005

» New Sensing Technology
« Improved forecast models
+ Science education

= Ocean Climatology
+ Information Technology
+ Natural Resource Education

from July 2007 response to ORRAP
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OOl and 100S

100s 001l
Driven by societal goals and must Governed by the needs of the research
routinely and continuously community. with experimental data
deliver data and data products of delivery in near-real time ultimately
Data known quality in real time to leading to improved predictability of ocean
decision makers. processes in areas of societal need.
Will depend on highly reliable

sensors and data telemetry to

Will provide the motivation and capability
ensure that critical data streams are

fo try out new, experimental sensors and

) to develop new observing strategies that
not interrupted. as well as on
. . : may eventually be adopted by the IOOS
Sensors operational models for making T .
ST : system once their reliability for routine
predictions with known levels of . .
. operation is established.
uncertainty.

Highly adaptive. allowing scientists to

Primarily stationary operational respond to ocean events and control and

Design system. designed to provide reliable | adapt observatory assets and data streams

operational data streams. to address new events.
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Our Challenge —why is DMAC so important?

standards-based approach or common language is essential

example: mathematics as the language of science

“Philosophy is written in this grand book, the

universe which stands continually open to our gaze.

But the book cannot be understood unless one first ) xc
learns to comprehend the language and read the
letters in which it is composed. It is written in the
language of mathematics, and its characters are
triangles, circles and other geometric figures without
which it is humanly impossible to understand a
single word of it; without these, one wanders E = mc?
about in a dark labyrinth.”

a+bi=g?

Galileo
(on the book of “Nature”)

A 4 N ®
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This “language” is emerging

OGC

Open Geospatial Consortium, Inc.

International

Iso Organization for

a2 Standardization

‘OPeNDAP
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|IO0S® Subsystems

Effectively & Efficiently links ocean
information to user applications

1. Observing 2. Data Management and 3. Modeling
Systems Communications (DMAC) and Analysis

In-situ & remotely Decision support
sensed ocean tools to aid

information informed and timely
decision making
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Ocean Observing Subsystems

Effectively & Efficiently links ocean
observations to user applications

2. Data Management and 3. Modeling
1. Observing || Communications (DMAC) and Analysis

Systems

5. Observation Command 4. Planning
and Control and Execution

In-situ & remotely Decision support tools
sensed ocean to aid informed and
information timely decision
making
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|IOOS DMAC

History
Composition
Accomplishments
Plans

A brief history of IOOS® DMAC

2002 Ocean.US forms DMAC

Steering Committee THE FIRST =
U.S. INTEGRATED L R
1 - SERVING Plan fer :...:.-:;:u.-,._.-! .
2Q04_ FII‘SF I00S Development Plan [Eeeapiiss gl ek bl
Highlights importance of DMAC DEVELOPMENT PLAN

AP OF T RATHOAAL DCEAN RESERICH
\ERDSRSISP CORWITL LD TEF INTIRAGENCY
COMMITIEE 08 OCLAN SCEN(Y AND RESOURCE

2005 DMAC Steering Committee e
Publishes DMAC “plan” and DMAC
Steering “Team” is formed to guide
execution

2003-2005 NOAA/Navy 100S
Interoperability Demo (with Boeing
and Northrup Grumman)

2006 100S Conceptual Designs
(Raytheon & Lockheed)
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Data Integration Framework project

Month 24 Month 36
2009 2010
Performance
Benchmark Assessment

L Currents

5. Winds

6. Waves

7. Ocean Color

Months 0-12 Month 18

2007 2008
Integration Model Ingest
1. Tempergt

s requiremerts

- Integrated assessment

Ecosystem
Assessment

- write/publish
final report
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DIF Observation Systems - Partners

PROGRAM DATA [

NDBC

(

NDBC DAC
(buoys):
C-MAN, VOS, NOS
NERRS, etc.

C

@ coors|

Web Coverage Service & OPeNDAP

100S
i i Web Coverage Service
Sensor Observation Service } & OPeNDAP DATA
100S Data Standards
100S DAC: High-Frequency T
Regional Radar (HFR) i
observations surface currents
NDBC Data Assembly Centers (DACs)
Sensor Observation Service
100S Data Standard Temperature
National Water Level
Observation Network e Water
Level
Py

J

e CoastWatch [

100S Data.Standards

Satellite Ocean Color
(Aqua MODIS, Terra
MODIS, SeaWiFS)

Ocean Color
(chlorophyll)

4

[ Sensor Observation Service and others

I00S Regions

HOS
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100S Data-Standards

Federal, State, Local,
and Industry data
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DIF impact
Increased efficien)
Ttel reliability of acee: More efficient
1 | water level data fg sitive access to data for
model initializatio| TPC operators.
improvement)
/4
#0 Graphic display o 3 g
observation data. New capabilities
2 | predictions. and s | P' E H m [] l] E A” [l BS Hll'” N E S ST r' sitive were used
Po external audience operationally. b
events)
Enhanced GIS dis New capabilities
Ne| 3 |briefings to exters| Data Integration Framework (DIF) sitive were used
via SDP. (+ events| Final Assessment Report operationally.
Very little
Ins Improved commuy opportunity to |
evil 4 local emergency 1 ural test; seems
storm time frame positive but addl
assessment) enhancements
desired.
Improved HLS for| sufficient ]\Im EH%Ug}.l test
5 | DIF data integrati Haste 22,2000 ta for storms during tes
e - period for
(qualitative assess aluation - .
- evaluation
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Component types needed for IOOS

Computational Viewpoint from Reference Model for Open Distributed Processing (RM-ODP)

N A
Forecast
Models

Modeling &
Analysis

i Data Management

| Urility (catalog]
| Services  [Registry] e
/| Data
| Access o . B
|| Services - g
i Data P —
|| Assembly EieloneEl e |
i Obs i
i| Centers i
Observing

Systems
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|IOOS Catalog —v1.0

T0O0S Catalog  Hele o o i St Safi and oveems rowears work et -0
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|IOOS® Core Variables

1. Temperature 14.Bathymetry 2010 (7)

2. Salinity 15.Ice distribution 2011 definite (15)
3. Water level 16.Contaminants 2011 maybe (16)
4. Currents 17.Stream flow

5. Surface Waves  18.Dissolved nutrients

6. Surface Winds 19.Optical properties

7. Ocean color 20.Total suspended matter

8. Dissolved oxygen 21.Colored dissolved organic matter
9. pH 22.Fish species

10.pCO, 23.Fish abundance

11.Heat flux 24.Zooplankton species

12.Bottom character  25. Phytoplankton species
13.Pathogens 26. Zooplankton abundance
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|OOS Biological Observations Project

e

Customer: fishery stock assessments

AT Y ks ¥ R

Data: fishery independent surveys (pres/abs/abund — reef fish)

# A E = T = o 57
1

Products: data content standard, web services

T T L e e i N TS e

Partners: NOAA Fisheries, NOAA Marine Sanctuaries,
Univ. of Hawai’i, Census of Marine Life, USGS/OBIS, State
of Hawai’'i
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|IO0C & DMAC

- |IOOS Data Partners Criteria
Working Group

- |100C (new) DMAC Steering Team
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OO0l

History
Objectives
Composition
Plans

w2 B O & ol @

Marine Network Configurations
Global Array

Regional Node

B S =% . @2
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Role of Cyberinfrastructure

Cyberinfrastructure

@« 2 B e X o @

Functional Capablllty

labs to analyze andimodel data,
test ideas and modlfy the

o

w 2 B & B o B
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w2 B O & o @2

Add or reconfigure sensors
on the network with ease.

‘ﬁf “@' E (== .E'n .";;:‘;."';:.;1. @24
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Functlonal Capability

m 07 Sqlaeiﬁc—" § ; E";us'b'a"ﬂca“i“’“" WL &
capablllbles ‘E L Shreams studies
sensors wr 6’"5“;3"‘abi|ibg§

FESSES nebwork

bwo-way access sea

3k m;rg_egw ocean

bradibional ™ bime | regional gy s O

- coastal ,} fij

rasbrucbure  grid N
Freely and openly access near real-time data =

Functional Capability

Easily publish and subscribe
to data from the observatory

% 2 B & X o @
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62!
Functional Capability

Run models within |
\\\\\\" * ‘theintegrated \-

-2 observatory

@’e@. e X o @

(08 |
Federated Observatory Network

Phyniaal
Platforma Interfacs

Marine Shore Side
Illl-ﬂt _- Oparstiona QOparafiona Oparationn Oparsiana

'“" -
Observatory Net
Ila

Oamﬂ Toarss
llaring Usnr Environment
Management
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Network Deployment

ENLY USER RESEARCH &
APPLICATIONS | EDUCATION FACILITIES
3 -
-_—r—

ACADEMIC LIPC/CLOUD NATIONAL DATA IMN TV
' TIES BIPOSITORIES FACILITIES D('EMTIU-NQ
Thisaribastion Poini Txecution Point | Execation Point M;maécntnt Point

SAN DIECO, CA
Distribution Point Disribugion Point

Acquisition Puinl

T].AND OR FOOD‘ S LIOLE, MA
Aequisition Puiny

CEINRSITY o
WASHINGTON

#29

Functional Architecture

Mission Planning Planning /Prosecution
& Control Core

’l-h.
Science and
o o R T
- g i
Jameacwrmye T ¢ -
P BT N
A T Y .
a Resource Infrastructure
» - \I Management — J Core

©
i

E - .E'n .";;:‘;."';:.;1. @30
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w

Composable Functional Unit of Deployment

Activibes Hesoues

w2 B 8 X o B

”

Distributed Functional Deployment

REN Marirne Operations  [Facilty )

Wint eide Chom-cida
Dephuyablke Unit
[Full CyharPaP)

CLEER Manne JSiperabons | Faolity |

Integraled Ghservabry  (C)) Operatons
(Faciry |

Deployable Unit
(Full CyberPoP)

B om B

U ser Operatons
(Faciiy |
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Cyberinfrastructure Plan
Release 1: Data Distribution Network

Cyberinfrastructure

-

External

Data Sources
(Observatories
and data
producers)

T
Science

Analysts,
Numerical
Modelers

hﬁf £ B & & o @33
Cyberinfrastructure Schedule
s ™
Release Cyde v 7 Rl
Date Distribution Network R-1 I 7 R2
Managed Instrument Neowerk B2 | R v A3
©OnDemand Messurement Processing R-3 | -::D v Red
Integreted Medeling Network R-4 | 7 RS
Inractive Ocean Obesrving R-3 -::D
Core Imstrument /Platiorm Agents ‘ Core Instruments
Conetsl Modes Integration Coastal
Reglenal Nedes Integration Regional
Gobal Nedes Integration Global
Terrestrial CyberPoPs | | CyberPoPs
External Observatory Imsgration I00S, NEPTUNE-Canada, WMO
b } ¢ - ¢
Preject Year Sop Y o ¥2 o Y3 sop Y4 o Ys sop
\ 2009 2010 2001 212 2013 2014 )
@f 2 B & X owm @
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OOl — 100S Collaboration

History
Composition
Accomplishments
Plans
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Initial OOl {——— '

Serving Ocean Model Data on the Cloud [

Coordination of QOO Cybeyi)| chates Alexander!, Marhew Amott, Teff de Ls Beaujardiére!, Claudiu Farcas®, Emilia

TRANSPARENCY OF DA

! and Richard Signell!

3, Sibver Spamg, MD 20910, USA

#Calit?, University of California at San Diege, La Jolla, CA 520930436 USA

YUS. Geolopeal Survey, 354 Woods Hole Road, Woods Hole, MA 01543-1298, USA
*NOAANMFE SWFEC ERD, Pacific Grove, CA USA

NOAAled Integrated Ocean Ohserving System (100S) and the NSF-funded Ocean Ob.
- data delivery

&

roject (OO1-CT)
an gridded data
exinting divtribured system for debvering gridded dan epler cdeoud, making modifics-
tions 1o the system chat alow it to harness the scalability of the chowd ai well as adding fanctionaicy that
the sealahiliry sffards.

L INTRODUCTION

The Ocean Oservaror tve (OO [1]is an NSF-finded program to establish the ocean ob-
seving infrastnacnze of the 215t cennury benefiting research and education. Tt will stan its Svear

P}_,(y'[\L-I. SV” E}!j_\‘i;.'i‘ construction perod in September 2000, promaing to delives cuber and phyucal obuervatory infra

structure components as well as substantial core infnamentation to mudy a wide range of snvison
mnital processés uring an operational period of 25 vears ormote
Historically, ocean obscrving systems wer{  The 001 comprises theee types of imerconnected chaervateries sparming gobal.regonal and

g cosstal sales. The gobal component addiesies planctary-scabe problems vas a netwerk of mocsed
different protocols and standards to acco)
agencies and institutions/universities) mi

mnst gourrnment aoencies nosw nondersrs

Orcutt/Vernon — 2007 grant prop
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2008 OOI — 100S Collaboration

Scalable translation/visualization service in the cloud
Input formats & services i) translator :> Output formats & services to meet user needs

DAP %- * ERDDAP = NOAA
Environmental
SOS ERDDAP* Research Division

Data Access
others

Program

Figure from M. Arrott et al.,
Proc. MTS/IEEE Oceans 2009
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2009 OOI - 100S Collaboration

Scalable translation/visualization service in the cloud

MGMT
INTERFACE
CONTROLLER ATTRIBUTE
\ \ 4 STORE ERDDAP Pydap
”
PROXY ; EXPRESSIONS Other DAP
\ FETCHER — server

/PROXY\ MESSAGING ’—/ Hyrax

» OI"ERATOR
et X
Google Earth THREDDS
GridFields
I ERSISTER PERSISTER
DISK DISK
THREDDS
CACHE CACHE FERRET
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2010 OOI — 100S Collaboration

IOOS as external observatory feedlng model customer via OOI

External Observatory Integration (EOI)

ﬁﬁﬁﬁ

100S (sos ] [ TDs ] fses]) {7 &0
Catalog NDBC NDBC co OPS |oos § """""" B
WX HFR WL RAs i B |

I00S Data Sources

Non-IOOS Sources
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MARACOQOS Integration Design
( ooonmm

RCMS-ESPRESSO Workflow

e —— s ‘T ml N Forecs
Source Ingest 186) Lk QNE‘—"? S
/

Present ROMS Product Sug
“This is dynamic and may changz

Day1 e | | [
R =l el 25 | eam)
7
=
H Forccast | Fomcast | Forecast Anstyss | peeyss
; Ra = = o | w | T e
Day3 | Forecast | Foecast | Fomcast | mcavs || anavss |
[ =72y e e =1 t=2q | p=es
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”

Next Steps

Kick-Off 9/09 R-1 Observations enterprise
\Y4

Release Cycle Y architecture?

Data Distribution Network R-1

Managed Instrument Network R-2
OnDemand Measurement Processing R-3
Integrated Modeling Network R-4

Interactive Ocean Observatory R-5

Y2 — V3 } \‘Y4

1 i Project Year *,

modeling ; Y
application . .
OO0OI-Cl — 100-DMAC interagency  expanded/shared
: infrastructure interagency
collaborations for R1-3 collaboration infrastructure
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DISCUSSION

1. Pros/cons for increased IOOS/DMAC
collaboration/development with OOI-CI?
- sharing code
- IT security
- alternative architecture
- maintaining identities

2. CMSP, Ocean Acidification and other National
“themes” as customer drivers for DMAC
delivery and evolution?

3. Potential role(s) for ORRAP Ocean Observing
Sub-panel?
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Thank You

[®OS

INTEGRATED DCEAN DBSERVING SYSTEM

Charles Alexander
charles.alexander@noaa.gov
301/427-2429

Matthew Arrott
marrott@ucsd.edu
858/822-5281
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