Meeting at Agilent
September 9, 2005

Tom O’Reilly (MBARI)

Jeff Burch (Agilent) 1588 (precision time), 1451.0 (TEDS, instrument interface)
Jay Warrior (Agilent) large scale measurement systems. Current role: new business creation

Kevin Gomes (MBARI)

Kent Headley (MBARI)

Tony Fountain (UCSD) sdsc center. Cyberinfrastructure for environmental monitoring.
Carl Kesselman (ISI) – not present

Neil Contofana (UCSD) in Tony’s group 3 years. Service oriented approaches
Andrew Chase (MBARI)

John Graybeal (MBARI)

Jerry Liu (Agilent) – 13 years distributed measurements. Netbeams and jddac 

Mathew Arrott (LOOKING)  

Arno Puder  San Francisco State University – Netbeams, sensor networks

Rick Baer (Agilent) – Hardware engineer. Sensor networks. Imaging over Wireless 

Bruce Hamilton (Agilent)—metadata

Glenn Engel (Agilent) – data acquisition

Glen Purdy (Agilent) – data acquisition and backend

Phone: Glenn and Glen. Everett Washington (north of Seattle) 

Jay – large scale measurement systems. Current role: new business creation

Jay Warrior:

Update of Agilent sensor network technologies

Crossing from sensors nets to the infranet

Pervasive information systems

Information generation from heterogeneous sources

Imaging for information – e.g. cell phones

Guided mobility – e.g. cell phones

Modeling and analyzing probably approximately correct systems

Integrating scatternets (MOTES)

Scalable configuration, deployment, management, and operation of multiple nets and mobile systems

Areas: Emergency, Transportation, GIS Archive, Environment

e.g. Cooperative traffic monitoring: by monitoring cell phones occasionally

Key abstractions:

· Model for measurements

· Stringing processing togethers (calibration, virtual measurements from combining primary measurements, communication, storage, interpretation)

Example

Wireless sensors deployed around  ucla campus. MOTES. Sensors with short range wireless capability

Sensors make brightness level measurements

Integrate with KPI
Rick: Camera net. Open experimental prototyping board for integrating imagining sensors into sensor networks. Look at the 

CENS @ UCLA. Public api to Agilent low-power cell phone camera module.

Cyclops sensor

Crossbow wireless mote

Agilent ADC m-1700 camera module

People counting. Counting of individuals with motion as method of segmentation.

Collaborators: ucla, mit, Stanford, sandia labs, …

Prototype, development kit and board available

Tom O’Reilly

MBARI projects

Presented by Kent Headley

· questions were asked about MARS details (bandwidth, depth, hub, etc)
· lots of questions/discussion about AOSN. Length of experiment, point of the exercise, autonomous response to measurements, etc.
· what drives sensor development at MBARI? – science needs. Platform, infrastructure projects are more technology push…

Jerry Liu

Overview of JDDAC and NetBEAMS

Introduction to NetBEAMS

JDAAC is the underlying framework for the NetBEAMS

SFSU. Romberg Tiburon Center (Toby Garfield) oceanographers, Agilent, Sun Microsystems.
SF bay area. Names after SF-BEAMS. Data loggers on piers. 

http://sfbeams.sfsu.edu
idea is to automate the collection of the data.

Goals: Scalability, reliability, modulatiry and portability, plug and play, mix and match, available to public as well as PI’s.

Instruments to cell phones, JDDAC, back to JDDAC server (data collection and sensor management). NRSS to NetBEAMS web server. JXTA cloud (peer to peer network – subscribe to the data. Publication/subscription cloud).

Future: Replace cell phone with M to M interface (ncap with GPIO) tii (transducer independent interface) to stem (analog side). Soft stem (looks like 1451 but it isn’t really). Can wrap a legacy device in about a week…

Infrastructure: based on JDDAC. Infrastructure for …

Probe: interface to seabird 16

Server: manages metadata about probes and measurements

Interface: http get and xml via http post commands 

Authentication/compression available for xml connections. J2me interface to xml at the probe.
Data model. IEEE 1451.1. data published via numerical rss – an extension of RSS 2.0 (syndication service for news headlines). Feed provides metadata and a pointer to measurement values.  Namespace and . Need to be able to add new capability from a new device added to an old network (long lifetime). Allows systems that understand the new metadata be able to deal with it, and systems that don’t can still work. Deal with specialization after deployment by the metadata.

JXTA:  peer extracts measurements from the nrss feed and publishes into the jxta cloud. 

Web site: java program on web

www.netbeams.org
can see sensors via google maps. Draped ontop of google maps. 
Jeff: “measurement”channel is a useful abstraction. The “instrument” is not a useful abstraction. 

Matthew: “instrument” is useful for a management perspective.

Jay: SETI at home as an example of getting Opt-in for resources. 

Matthew: continuum between Opt-in (SETI at home) and total Opt-out

John Graybeal: …

Probes: question. One phone per instrument, multiple sensors/instrument.

At top level, scrape in data from other sources (eg noaa weather publications from the web). Put into 1451 format and feed into the jxta cloud.

Intro to JDDAC:

Glenn Engel (glenn_engel@agilent.com), Jerry Liu (jerry_liu@agilent.com) 

Java distributed data acquisition and control
Distributed data collection, sensor management

Heterogeneous population of probes

Share code across all types of java j2me MIDP, IMP (phone vendors, nokia, moto, m to m module) , j2se, j2ee (uses Struts, Struts Tiles, JDBC)
Tolerant of wireless network idiosyncrasies

 Metadata driven, annotates sensors and measurements with metadata
Measure, compute, communicate

Publish subscribe loose coupling

Weak data typing

Supplement regular java APIs

Java measurement dataflow API
Java Measurement Calculus API

Java Transducer API

Java precision time API

Block module 

Display module – extracts axis names, etc from metadata

JDMI

JMCI measurements calculus interface

JTI  transducer interface

JPCSI  precision clock synchronization interface based on IEEE 1588
KXML to parse xml on phones and on servers

Send xml by gzip or with WBXL format. SAX decode.

On the phones, don’t run any floating point libraries.

Blocks:  all processing done in function block objects (like a java bean)
Function blocks

Transducer blocks

NCAP manager block

Communications on overlay network on top of existing network transport.

SNMP server implemented to deal with Probes (phones) being off (route to the right server, the server waits for the phone to call in with a http call, then it sends the message to the phone).

Communications via port objects. 

Client/server

Publish-subscribe

Measurements:
Data and descriptive metadata

Collection of name/value attributes

Not statically typed – different instances of measurements may have different sets of attributes

Contained in records

Metadata for a block lives with the block (e.g measurement metadata lives on the phone)

Scale type tells data processing blocks how to perform math on measurements (i.e. scaler or log data, what does not make sense at all (eg. Average of baseball team jersey numbers)
NRSS data feeds

Matt Arrott

Overview of LOOKING architectural concept

1451 got everything right. For web services, NCAP layer is a duplicate of web services stuff, so Matt thinks the right level is to use 1451 for all below the NCAP layer.

Discussion that RMI, Corba, dcom, web services all solving the same problem over and over again. Given life cycle of technologies, model based approach might be a lot better (to isolate one from the technology of the day…).

Tom O’Reilly

Puck protocol

Next steps:

1) go more into Puck
2) talk about measurement – data models

3) talk about generic application models

4) collaboration on puck export project

5) discuss functionality of puck, ncap, stim

6) follow up on metadata topics

a. how do you add metadata at various levels as you move up the system from the terminal sensor (e.g. where is the sensor? Geospatial metadata)

b. ontology (which breaks the scalability). How can we hide them or deal with them.

7) learn about 1451 level 0 (out for ballot)

8) How do you scale the mesh from sensor to instrument to command and control level to application level?

9) Attend LOOKING telecoms for a few sessions and see how the topics form
10) Form {puck, 1451, metadata} committees
11) Minimal functional application

12) Talk about wsrf

Notes in discussion:

Reference model for distributed processing (RMDP)

Metadata is data; they are all measurement attributes. 
