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Agenda today e -

Brietly:describe three USA activities defining
andiprotetyping-envirenmental (ocean)
Astrument Interface and data management
SHVS ems

= “"6 cean Observing System Instrument Network

_—- —Infrastructure (SENSORS)

’- = Observatory Middleware Framework (OMF)

— Ocean Observing Initiative Network for Ocean
Research, Interaction and Application (NORIA)
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mmon Themes

— Start with experiences and systems devéToped for
“single isolated Moored or cabled to shore
observatorie
— _) S|ghing for:
- Collaborative, web access
T " Utilizing Service Oriented Architecture
B ¢ Incorporating Enterprise Service Bus technology
-,.'*f * Grid enabled
—_— ~— Requirements:
: — Multiple, diverse platforms (cabled to shore, moored surface

expressions, solar powered, diesel powered associated
autonomous mobile platforms

Wide geographic distribution
Thousands of instruments
Distributed data

Interactive control

(near) real-time data acquisition

Event response
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NSF 0330428. SENSORS:
Or“ N Observing System:lnstrument™
- Network Interface. 2004 2007.

SE \Jw ORS” Goal: identify and analyze software ‘middleware’
eq ments for ocean observatories

Flr:, step In standardizing instrument middleware interfaces to

Sy'stem and shore

D

—

— Re quwements workshop held in 2004

e

:-':i'-
e i

-:z:!‘ﬂppllcatlon of MOQOS (Monterey Ocean Observing System)

- software
: ¢ SIAM (Software and Applications for MOOS) Data Acquisition system
* SSDS (Shore Side Data System) Meta-data driven catalog and archive

* PUCK (plug and work technology) instrument interface/metadata mgmt

* Prototype on Monterey Accelerated Research System
(MARS) cabled to shore testbed

M & & R I
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VIITgIY fize manual
cof] guratlon Improve Optical/power cable

SfiiciEney and
Teliabiiity m
%:alable o' many.

e '_l nstruments
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=2 -jnferoperablllty

—

~  — |nstruments and
' associlated software
components can be
used in multiple
observatories

Instrument

-“"""\-._\_ﬂ_w‘__‘_j,.-r"”

Benthlc network

_¢ e S e -...¢-‘ W e

SIAM: Software Infrastructure
and applications for MOOS
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MOQOS Science
Experiment

Deployed in Monterey
Canyon July, 2006

i ..}_‘1

; Monterey"@bean O
Syst’em e 3 Benthic node, 3200 meters
OGF21 Seattle Oct 18 2007




SIAM Instrument Services

Intermittent RF ST T
Scalable to larc

systems contal I I I I I I
many instru _*: nts L L

many kinds of
mstrum nts

e Instrument \ Instrument \ Instrument “
serwces serwces services

Telemetry

Shore Side :
; retriever
Data

System SSDS

Interface

Shore Network . At-sea Moored Network .
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- Montere Acéelérated Research System_ g_I\/IARS) s
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<y Moorings for Ocean Observatories
' H A R S Bruce Howe, Tim McGinnis, and Jason Gobatl
e precipitation wind

OHA/MARS mooring
0r network combines
]\/" samplingimethods,... T
a moored deep-ocean 2 Surcs Foot and Suckrs
rﬁru- I network " ucive Comminicaons Moden.-

Seabird, half duplex, 1200 baud
Vi BA K | supplled SIAM ik | S
Jdm ces and SSDS interfaces | =

& for two instruments: |
_-_-“ == ; _ Soience Insirumen
,_.,._d__, — CTD: SeaBird SBE-52MP Rk et

_.l-.—-i—l.-

% ___.-—

= Scattermg/FIuorometer
Wetlabs ECO-BB |

_. Worklng On ADCP: RDI (en subsurface float and sesficar)
Workhorse Sentinel kRS Py

o Seafloor Jumnun Box
SIAM: Software Infrastructure = ol
and applications for MOOS
In-Line Medis
SSDS: Shore Side Data System e /37
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- SENSORS and ALOHA
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Ethernet

Shore Network (Internet) . ALOHA Cable .
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SENSORS and MARS .
- -...-:"' m—

arrlgLier

Shore Side
Data

SyStem SSDS RS-232 to

Interface | Ethernet
]

services |l Cable Shore

RS-232
Node

Digi RealPort

Ethernet

Shore Network (Internet) MARS Cable .
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Observatory Middleware Framework.
(OMF) Project

-

E_/ Iuate terprise.Senvice Bus (ESB)
iechnology for the federation of instruments

ef oyed within different observatories

: S|gn and develop crosscutting observatory
c ctions including:

= ":I-p—-

,_ — Governance

— Pollcy enforcement
- Team:

— University of lllinois Urbana Champagne, National
Center for Supercomputing Applications (NCSA)

— Monterey Bay Aquarium Research Institute (MBARI)
— Scripps Institution of Oceanography (SI0)

. $500K (US), 3 year, starting fall 2007
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Integrated

and
Observatory ng:ffm (B
Middleware (.
Framework

Figura 1: Conceptual architecture of our Observatory Middleware Framework,
showing integration of sensor data streams from multiple observatories,
processing of streams, and delivering of processed data. Provenence information
is collected as metadata. Governance functionality (not show) provides access
control.



—OMF Prototype

U‘h&&ﬁ’ﬂlﬂl"}l"
MARS Middleware
Framework

Stream
Processing
Element
s
2
-
g5 ks
- 3 Shore Side
ROAD EE:!ﬂsqr Data Service
_Net norpnse (SSDS)
Service Bus
(SESB) (Metadata,

Science and Operator Interface
Figure 2: Deployment diagram for our Observatory Middleware Framework,

interfacing with MARS, MOOS, ROADNet or raw sensors, and using the
Shore Side Data Service.
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NSORS and Cl Prototyping

SOAP
Senice Request
(e.g. JZEE, NET)

BZB
Interactions

Existing
Applications

service Logic
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SORS and CI Prototyping =

- il

Proxy Interface

>
MBARI

Instrument delegates | P E n te r p r i S e
S Service

O S

= NCSA
“A,‘Aw, Enterprise

Service

Shibboleth
Controller
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SENSORS and CI Prototypin
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Ocean Observatories Initiative ~
Gyberinfrastructure Project: Network

r

ferrOcean.Research, Interaction and
= Application (NORIA)

i_‘

rj:hded by NSF. Administered by Joint

= Oceanographic Institutions (JOI)

— « Initial award, $29 Million (US), 6 years,
— starting end 2007 (preliminary design review)

* Potential extension to $42M over 11 years
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OOI'Cl Scenarios =

- "e s ‘0ject'sianchitecture will be configured for
gertain basic scenarios, including:

— E____onltorlng and control of a single observatory, or of
= multiple observatories;

Detectlng and responding to an event;

- - ~ — Fusion of data from an observatory with a pre-existing
~ocean model:

— Design of field experiments;

— Creation of 'virtual' observatories by combining
components distributed among multiple physical
observatories.
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NORITA Architecture Features

Severage the integrative riﬁciples of
modern, service-oriented computer
architecture
‘dopt Enterprise Service Bus, to

,_ = mtegratmg sensors, storage, scientific
~laboratories and computing

* Reuse the same software over many
scales -- coastal, regional and global

:_:l
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Science

Lo ) (¢

Coastal
CONTROL _')) ((._
MNODES ]l

gl -- 3 S P Z
= W Regional Tl :
i)Y eSO . A A : \ | General Public

" s ‘U CONTROL i}
“

- -

Facilitating direct & immediate interaction with Ocean

Connecting & coordinating operations between Observatories
and with Science & Education

Providing scientists with the capability to observe and respond to
I emergent conditions in the ocean
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LABORATORY

MESSACE BROKER

SO ELON
o=l CONTROL

INSTRUM LAB‘?MTORY

EMGIMNETRIMNG v
SUBSYSTEM T I

MESSACE BROKER

MESSAGE BROEER

IP
OESERVATORY W . g | insTRUMENTS

INTERNET
112 10 GIgE

ENGINEERING CIFACILTY MESSAGE BROKER fg P
DEVICE )
T

LOCICAL
LOGICAL ENC?NC E(E:EING CATALOG SERVICES

SCIENCE DEVICE IP TRviCE B — |
— COMPUTIOMAL SERVICES DATA SERVICES

MESSAGE BROKER mp_puee™™ MESSACE BROXER 1
SIIM NODE | DOmain SPECIFIC SErvices

( Frameworks OPERATIONS SCIENCE EDUCATION

SERVICE OBSERVATORY

RESOURCE

— Adherence to a common governance model COVERNANCE | coumon services
* - Functional scope defined by portfolio of services I SRR | BESETOV | Eeenon

— Aggregation of services provide by federation of facilities COMMUNICATION

Facility role and scale determined by service profile
— Choose services to present and resources to commit

Facility has explicit ability to delegate Common Operating Infrastructure
— Authority, operations and capability of a resource to another facility

Machine-to-Machine interactions equal stature to Human-to-Machine

STORAGE / NETWORKING / COMPUTING
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: n'ﬁbbservatory Schematic .
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-~ Rich, Service Deployment — Detail View

Authentication Authorization
Controller Controller

Service/Data Service/Data Service/Data
Connector Connector Connector

Router/Interceptor

Messenger
Service/Data Service/Data Service/Data
Connector Connector Connector

<<Rich Service>> MBARI

Service/Data
Connector

MBARI Authentication | | MBARI Authorization
Controller Controller Rich
<< Infrastructure >>

Service/Data ervice/Data Services
Connector Connector
Router/Interceptor

Messenger

Service/Data
Connector

ervice/Data Service/Data .
<< Application >>
Instri Services
Repository
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ftners in the OOI Cyberinfrastructure project include
e —

-Un v California San Dlego

0 JppS Institution of Oceanography
0C stfor Telecommunications and' Information Tech (Callt2)

0 S "n_ Diego Supercomputer Center :
0/National Center for Microscopy and Imaging Research

- Academic Partners
= 0 NASA Jet Propulsion Laboratory
— 0 Massachusetts Inst of Tech, Center for Ocean Engineering
o Monterey Bay Aquarium Research Institute
- 0 North Carolina State University, Dept. Computer Science
0 Rutgers University, Coastal Ocean Observatory Lab
o University of Chicago, Globus
0 Univ Southen California, Information Sciences Institute
o Univ lllinois UC, National Center for Supercomputing Applications
0 Woods Hole Oceanographic Institution

Corporate Partners
0 Raytheon
o Triad Project Management
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