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NOAA Scientific Computer SystemNOAA Scientific Computer System

SCS Definition:SCS Definition:
A shipboard data acquisition system used to A shipboard data acquisition system used to 

collect environmental, oceanographic and collect environmental, oceanographic and 
fisheries sensor data in real time.fisheries sensor data in real time.



SCS Primary FunctionsSCS Primary Functions

•• Acquire real time sensor dataAcquire real time sensor data
•• Log raw data to diskLog raw data to disk
•• Monitor incoming data for errorsMonitor incoming data for errors
•• Display real time data in text and graphical formatsDisplay real time data in text and graphical formats
•• Output data to remote PCs (serial and socket)Output data to remote PCs (serial and socket)
•• UserUser--configurable Event Data Loggingconfigurable Event Data Logging
•• QA Post Processing of ASCII data setQA Post Processing of ASCII data set
•• AutoAuto--Mailing of summary data (SAMOS and Mailing of summary data (SAMOS and ShiptrackerShiptracker))
•• End of cruise data productsEnd of cruise data products



SCS 4.0 SCS 4.0 –– Data FlowData Flow
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SCS System Development Life SCS System Development Life 
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The Rationale for SCS 4.0The Rationale for SCS 4.0

•• SCS 3.0 operation for 6+ yearsSCS 3.0 operation for 6+ years
•• SCS 3.x limited expansion potentialSCS 3.x limited expansion potential
•• Microsoft .NET replaced Win32 APIMicrosoft .NET replaced Win32 API
•• New Network Sensor Types emergingNew Network Sensor Types emerging
•• Web Centric Applications emergingWeb Centric Applications emerging
•• FSCS 2.0 compatibilityFSCS 2.0 compatibility
•• Improved Maintenance and Improved Maintenance and reiabilityreiability
•• ReRe--vitalize Graphicsvitalize Graphics
•• Enhance GIS connectivityEnhance GIS connectivity



SCS 4.0 SCS 4.0 –– Sensor DefinitionsSensor Definitions

•• NMEA sentence label extendersNMEA sentence label extenders
•• TCP/IP and UDP sensor typesTCP/IP and UDP sensor types
•• “Calibrator sensors” no longer supported.“Calibrator sensors” no longer supported.
•• Enhanced Derived Sensor Types Enhanced Derived Sensor Types 
•• Translate message codes to plain textTranslate message codes to plain text
•• Disable/Enable Sensors easilyDisable/Enable Sensors easily
•• Internal/External sensor simulation with real dataInternal/External sensor simulation with real data
•• Device Object Device Object --> Parent Sensor > Parent Sensor --> Child Sensors> Child Sensors
•• Architecture Supports Enhanced Sensor Control Architecture Supports Enhanced Sensor Control 



SCS 4.0 SCS 4.0 –– ACQ Data ServerACQ Data Server

•• ACQ Isolated by XML data Server ACQ Isolated by XML data Server 
•• Client and server talk in plain text Client and server talk in plain text 
•• XML Packet formatting standard.XML Packet formatting standard.
•• All Clients talk to ACQ via TCP/IP SocketsAll Clients talk to ACQ via TCP/IP Sockets
•• Easy for future apps to ask ACQ for dataEasy for future apps to ask ACQ for data

–– Usable .NET DLLs for talking to SCS availableUsable .NET DLLs for talking to SCS available



SCS 4.0 SCS 4.0 –– Data LoggingData Logging

•• Simultaneous Dual System LoggingSimultaneous Dual System Logging
–– All Raw Message Data Logged All Raw Message Data Logged 

•• “On demand” Compress and Lab files“On demand” Compress and Lab files
–– Identical Format to SCS 3.xIdentical Format to SCS 3.x

•• Event Logger file Formats IdenticalEvent Logger file Formats Identical
•• Specialized Site Event LoggerSpecialized Site Event Logger

–– Designed for tracking Station/Site EventsDesigned for tracking Station/Site Events
–– Directly connects to databaseDirectly connects to database



Event LoggerEvent Logger

•• Provides scientists with personalized/ Provides scientists with personalized/ 
customized data loggingcustomized data logging

•• Allows metadata to be associated with Allows metadata to be associated with 
each event (i.e. vessel, cruise#, etc…)each event (i.e. vessel, cruise#, etc…)

•• Event buttons provide for annotation while Event buttons provide for annotation while 
the event is runningthe event is running

•• Several events can be run simultaneouslySeveral events can be run simultaneously
•• Event Logger reEvent Logger re--written for stabilitywritten for stability



SCS 4.0 SCS 4.0 –– Graphic DisplaysGraphic Displays

•• DundasDundas--Chart used for time series plots.Chart used for time series plots.
–– Time Series (4 sensors on 2 axis)Time Series (4 sensors on 2 axis)
–– XY PlotsXY Plots

•• DundasDundas--Gauge used for gauge displays.Gauge used for gauge displays.
–– Customizable Gauges for easy viewingCustomizable Gauges for easy viewing
–– Instrument Panels of Mixed Gauges Instrument Panels of Mixed Gauges 
–– 50 plus Gauge templates available 50 plus Gauge templates available 

•• DundasDundas--Chart ASP used for time series plots on WebChart ASP used for time series plots on Web
–– Time Series (4 sensors on 2 axis)Time Series (4 sensors on 2 axis)
–– XY PlotsXY Plots



SCS 4.0 SCS 4.0 -- GISGIS

•• New track line plot app based on ESRI GIS New track line plot app based on ESRI GIS 
software library.software library.

•• Can track ship and towed body simultaneously.Can track ship and towed body simultaneously.
•• Can display data in ESRI Shape files, Grids and Can display data in ESRI Shape files, Grids and 

CoveragesCoverages..
•• Can write track line data as Shape file.Can write track line data as Shape file.
•• TracklinesTracklines can overlay imagery layers.can overlay imagery layers.
•• Overlay historic Overlay historic tracklinestracklines from RAW filesfrom RAW files
•• ExtensibleExtensible



SCS 4.0 SCS 4.0 –– Web ServiceWeb Service

•• Web browser connections to Dedicated Web browser connections to Dedicated 
SCS Web ServiceSCS Web Service

•• Provides Web Text DisplaysProvides Web Text Displays
•• Provides Web Time Series PlotsProvides Web Time Series Plots
•• Provides Web Logging Status DisplayProvides Web Logging Status Display
•• Provides Sensor Configuration ListingsProvides Sensor Configuration Listings
•• Extensible in the future by Users/ NMAO Extensible in the future by Users/ NMAO 



SCS InstallationsSCS Installations
Typical SCS Server
(Dell Poweredge 2850) 

(DIGI Acceleport) serial ports 

SCS uses less than 3% of CPU

PC Laptop (1Ghz+)
Windows XP
Edgeport USB serial Ports

Or
Network Serial Ports



SCS 4.0 SCS 4.0 –– Installation WizardInstallation Wizard



SCS 4.0 SCS 4.0 –– Data FlowData Flow
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SCS 4.0 SCS 4.0 –– ACQ Main WindowACQ Main Window



ACQ Logging StatusACQ Logging Status



ACQ Real Time MonitorACQ Real Time Monitor

•All sensors or just       
parents

•Status LEDs

•Sort in any column



Data Monitoring/QAData Monitoring/QA

•• Range ChecksRange Checks
•• Delta ChecksDelta Checks

•• SynchSynch ChecksChecks
•• Sensor TimeoutsSensor Timeouts



SCS 4.0 SCS 4.0 –– Real Time DisplayReal Time Display



Real Time Displays/GaugesReal Time Displays/Gauges
•• Provides basic visualization of realProvides basic visualization of real--time datatime data
•• Displays are userDisplays are user--configurableconfigurable
•• Visual indication when data fails to updateVisual indication when data fails to update
•• User Configurable Instrument PanelsUser Configurable Instrument Panels



SCS 4.0 SCS 4.0 –– Gauge DisplaysGauge Displays



SCS 4.0 SCS 4.0 –– Real Time Series PlotReal Time Series Plot



SCS 4.0 SCS 4.0 –– GIS Track Line PlotGIS Track Line Plot
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SCS 4.0 SCS 4.0 –– Event BuilderEvent Builder



SCS 4.0 SCS 4.0 –– Event LoggerEvent Logger



SCS 4.0 Web AccessSCS 4.0 Web Access



SCS Web InterfaceSCS Web Interface
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SCS Web (Sensor Descriptions)SCS Web (Sensor Descriptions)



Web SCS Logger StatusWeb SCS Logger Status



Web Displays Based on Window Web Displays Based on Window 
DisplaysDisplays



SCS Data Web DisplaySCS Data Web Display



SCS Brief Data DisplaySCS Brief Data Display



Web Post Time Series Plot Web Post Time Series Plot 



SAMOS MailerSAMOS Mailer

•• Shipboard data transferShipboard data transfer
•• AutomatedAutomated
•• Quality AssuranceQuality Assurance
•• UnobtrusiveUnobtrusive
•• Easy to install/runEasy to install/run
•• Requires SCS 4.0Requires SCS 4.0



SAMOS Mailer SAMOS Mailer -- DFDDFD
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SAMOS Mailer SAMOS Mailer -- EventloggerEventlogger

•• Relies extensively on Eventlogger features Relies extensively on Eventlogger features 
of SCS 4.0of SCS 4.0

•• Dedicated SAMOS EventDedicated SAMOS Event



SAMOS Mailer SAMOS Mailer -- EventloggerEventlogger

•• SAMOS Event must run continuously.SAMOS Event must run continuously.



SAMOS Mailer SAMOS Mailer -- EventloggerEventlogger

•• Header file output Header file output -- *.*.hdrhdr
•• MetaDataMetaData file output file output -- *.*.csvcsv
•• Provides sensor to genre Provides sensor to genre 

correlation.correlation.



SAMOS Mailer SAMOS Mailer -- EventloggerEventlogger

•• Data file output Data file output -- *.*.elgelg



SAMOS MailerSAMOS Mailer

•• Customized formatting is applied to data Customized formatting is applied to data 
output from Event.output from Event.

•• File is then compressed and mailed.File is then compressed and mailed.



Overall SCS AdvantagesOverall SCS Advantages

•• Simple to useSimple to use
•• Easy to manageEasy to manage
•• Fast and easy to configureFast and easy to configure
•• Stability (in use for over 10 years)Stability (in use for over 10 years)
•• Easy userEasy user--access to dataaccess to data
•• Can be configured to use on any vessel Can be configured to use on any vessel 

without the need for new software without the need for new software 
modules modules 



Vessels with SCSVessels with SCS
•• NOAANOAA

–– 13 ships w/ SCS w/integrated sensor suite13 ships w/ SCS w/integrated sensor suite
–– 5 ships w/ SCS 5 ships w/ SCS ShipTrackerShipTracker version (FA, RA, TJ, RU, version (FA, RA, TJ, RU, 

CO)CO)
–– NOAA NWFSC charter vesselsNOAA NWFSC charter vessels

•• US Coast GuardUS Coast Guard
–– Polar Star, Polar Sea, HealyPolar Star, Polar Sea, Healy

•• Canadian Coast GuardCanadian Coast Guard
–– Wilfred Laurier, John P. Tully, W.E. Ricker, VectorWilfred Laurier, John P. Tully, W.E. Ricker, Vector

•• UNOLSUNOLS
–– Endeavor (URI), Weather Bird II (BBSR), Clifford A. Endeavor (URI), Weather Bird II (BBSR), Clifford A. 

Barnes (UW), Cape HatterasBarnes (UW), Cape Hatteras
•• British Antarctic SurveyBritish Antarctic Survey

–– James Clark Ross, Ernest James Clark Ross, Ernest ShackletonShackleton
•• State Fisheries VesselsState Fisheries Vessels

–– Alabama, Mississippi, Louisiana, others???Alabama, Mississippi, Louisiana, others???
•• JAMSTECJAMSTEC

–– MaraiMarai
•• SEACOOSSEACOOS

–– SuncoasterSuncoaster

Direct Support

Indirect Support



Partnership EffortsPartnership Efforts

•• Brookhaven National LabsBrookhaven National Labs
•• International SeaKeepers SocietyInternational SeaKeepers Society
•• British Antarctic SurveyBritish Antarctic Survey
•• UNOLSUNOLS
•• US Coast GuardUS Coast Guard
•• Canadian Coast GuardCanadian Coast Guard
•• National Oceanographic Data Center National Oceanographic Data Center 

(NODC)(NODC)
•• National Marine Fisheries (NMFS)National Marine Fisheries (NMFS)
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