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DATA STORAGE AND TRANSFER

Got Telemetry?

Delayed ModeNear Real-Time (NRT)
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Raw Files

Windows

Mac

Linux

DAT CSV TXT ASC ???

Example file suffixes:



.hex file
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Raw Files: PacIOOS Nearshore Sensor Example

SBE 16plus V2
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Raw Files: PacIOOS Nearshore Sensor Example

SBE 16plus V2

.cap file
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Raw Files

header
row

no header row

comma-
separated

values 
(CSV)

tab-
separated

values
(TSV)

space-
separated 

values
(SSV)

datetime string 
format

“missing data”
value

opening  
character

# of decimal
places varies
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Box Of Chocolates

Campbell
YSI

Davis
Sea-Bird

Fisher
Raspberry Pi

CSV

TSV

SSV

JSON

DOS

Mac

Unix

binary

Local Time
UTC

No Header
Header

-999.0
999.000
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Raw Files

• variables

• units of measure

• missing value

• sampling interval

• time zone

• datetime format

• calibration coefficients?

• sampling location (latitude, longitude, water depth)

• README (good), self-documenting file (e.g., NetCDF) (better), and/or metadata (ISO-19115 or FGDC) (best)

DOCUMENTATION

• file duration (e.g., daily, hourly, monthly)

• filename convention

• directory structure

ORGANIZATION

• changes to any of the above can impact users and break automated processes

• e.g., column ordering, syntax, missing value, etc.

CONSISTENCY

Treat your 
docs with 
“D.O.C.”
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Box Of Chocolates

D.O.C.
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Box Of Chocolates

D.O.C.
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Web Accessible

➢ FTP client software free, but users must install 
(e.g., SSH, PuTTY, WinSCP, FileZilla, CyberDuck)

➢ Command-line utility also available for Unix/Mac:
pwd, cd, lcd, ls, get, bye

➢ mget (multiple get) command useful for  
downloading many files at once (e.g., mget *.dat)

➢ can also access through a web browser; example:
ftp://ftp.soest.hawaii.edu

➢ a.k.a. web-accessible folder (WAF)
➢ access through web browser
➢ no special FTP clients or commands needed
➢ time-consuming to download multiple files 

(i.e., no “mget” command)—but can be 
automated via shell script or Python, etc.

➢ wget and curl useful Unix command-line 
utilities for downloading a file at a URL

➢ NOAA Environmental Research Division's 
Data Access Program (ERDDAP)

➢ aggregates files into virtual datasets
➢ subset time/space/variables on-the-fly
➢ multiple output formats and web services
➢ rudimentary data visualization (good for QC)
➢ standardization and interoperability:

plug into the global research community!
➢ installation and configuration learning curve

ftp://ftp.soest.hawaii.edu/
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Web Accessible FTP Client: FTP Command-Line:

Source: Univ Hawaii ALOHA Cabled Observatory (ACO) via NOAA/NDBC
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Web Accessible FTP Client: FTP Command-Line:FTP Web Browser:

Source: NOAA/NDBC DART Buoys
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Web Accessible

➢ FTP client software free, but users must install 
(e.g., SSH, PuTTY, WinSCP, FileZilla, CyberDuck)

➢ Command-line utility also available for Unix/Mac:
pwd, cd, lcd, ls, get, bye

➢ mget (multiple get) command useful for  
downloading many files at once (e.g., mget *.dat)

➢ can also access through a web browser; example:
ftp://ftp.soest.hawaii.edu

HTTP WAF: README Download Files Individually

Source: NOAA/PMEL MAPCO2 Buoy: Chuuk K1, FSM (via NOAA NDBC)

ftp://ftp.soest.hawaii.edu/


DATA STORAGE AND TRANSFER

Web Accessible

➢ FTP client software free, but users must install 
(e.g., SSH, PuTTY, WinSCP, FileZilla, CyberDuck)

➢ Command-line utility also available for Unix/Mac:
pwd, cd, lcd, ls, get, bye

➢ mget (multiple get) command useful for  
downloading many files at once (e.g., mget *.dat)

➢ can also access through a web browser; example:
ftp://ftp.soest.hawaii.edu

ERDDAP Make A Graph: ERDDAP Data Access Form:

ftp://ftp.soest.hawaii.edu/
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Web Accessible
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Web Accessible

➢ E-mail users data upon request or subscription
➢ Manually intensive for data manager
➢ Users need to specify time period of interest, 

etc.: provide request form?
➢ Data volume might be too large for e-mail (even 

with ZIP, gzip, or other compression methods)
➢ Users cannot automate data ingest procedures

➢ Can share folders with select users and/or 
share link publicly

➢ Shared users receive e-mail notifications 
when new data are available, and these files 
automatically get pushed to their account

➢ Cannot automate data ingest procedures: 
unpredictable file URL; new file discovery.

➢ Size constraints for free usage; subscription 
options ($) for increased storage.

➢ Ditto Dropbox…
➢ Could upload data in raw format or import to 

Google Spreadsheets for added features



DATA STORAGE AND TRANSFER

ERDDAP: Environmental Research Division's Data Access Program

aggregate

abstract

.nc

.dat
.csv

subset

format

OPeNDAP

REST = Representational State Transfer
API = Application Programming Interface 

http://some.address.org/directory/filename.nc

http://some.address.org/give-me?dataset&vars&time&format

http://pacioos.org/erddap/
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ERDDAP: Output Formats

https://coastwatch.pfeg.noaa.gov/erddap/tabledap/documentation.html#fileType
For examples and further details, please visit:
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ERDDAP: Output Formats

https://coastwatch.pfeg.noaa.gov/erddap/tabledap/documentation.html#fileType
For examples and further details, please visit:

ISO 19115-2/19139

FGDC-STD-001-1998
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ERDDAP: Output Formats

https://coastwatch.pfeg.noaa.gov/erddap/tabledap/documentation.html#fileType
For examples and further details, please visit:

JavaScript Object Notation
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Dynamic Custom Data Visualization



NEARSHORE SENSORS

NetCDF: Network Common Data Form

TXT NC
custom 

code

metadata

calibration
coefficients

➢ For scientific data
➢ Binary format (efficient, portable)
➢ Self-describing (contains metadata)
➢ Community standards
➢ PacIOOS generates daily files

➢ “Black box”
➢ Formats vary considerably

(e.g., csv, ssv, tsv, headers, column order)
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ERDDAP Installation

https://coastwatch.pfeg.noaa.gov/erddap/download/setup.html
For further details, please visit:

Bob Simons
NOAA Environmental Research Division

Monterey, California, USA 
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ERDDAP Configuration

https://coastwatch.pfeg.noaa.gov/erddap/download/setupDatasetsXml.html
For further details, please visit:

datasets.xml
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ERDDAP Configuration

https://coastwatch.pfeg.noaa.gov/erddap/download/setupDatasetsXml.html
For further details, please visit:

datasets.xml

ERDDAP command-line utilities:

➢ GenerateDatasetsXml

generate a rough draft of the dataset XML for almost any type of dataset

➢ DasDds

test and refine the XML prior to adding to your datasets.xml
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ERDDAP Configuration

https://coastwatch.pfeg.noaa.gov/erddap/download/setupDatasetsXml.html
For further details, please visit:

datasets.xml

ERDDAP command-line utilities:

➢ GenerateDatasetsXml

generate a rough draft of the dataset XML for almost any type of dataset

➢ DasDds

test and refine the XML prior to adding to your datasets.xml

#1/4 #2/4
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ERDDAP Configuration

https://coastwatch.pfeg.noaa.gov/erddap/download/setupDatasetsXml.html
For further details, please visit:

datasets.xml

ERDDAP command-line utilities:

➢ GenerateDatasetsXml

generate a rough draft of the dataset XML for almost any type of dataset

➢ DasDds

test and refine the XML prior to adding to your datasets.xml

#3/4 #4/4
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ERDDAP Data Provider Form
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ERDDAP Data Provider Form
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ERDDAP Data Provider Form
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ERDDAP Data Provider Form
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ERDDAP Data Provider Form: Part 1 (of 4)
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ERDDAP Data Provider Form: Part 2 (of 4)
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ERDDAP Data Provider Form: Part 3 (of 4)
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ERDDAP Data Provider Form: Part 4 (of 4)
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ERDDAP Data Provider Form: Admin Notifications

datasets.xml
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Summary

sensor
telemetry

or retrieval
raw files D.O.C. serving users

➢ documentation
• README
• metadata? (ISO, FGDC)
• website?

➢ organization
• organize by time
• file span
• filename convention
• directory structure

➢ consistency
• syntax
• column order
• missing value
• units of measure
• time zone

➢ FTP
• FTP/SFTP GUIs
• mget command

➢ HTTP
• web-accessible folder (WAF)

➢ ERDDAP
• aggregates files into datasets
• data visualization
• front-end GUI (point-and-click) and

back-end web services (programs)
• can import text; NetCDF better
• installation and set-up:

✓ JAVA
✓ Tomcat
✓ datasets.xml

• or submit data to an ERDDAP 
provider rather than set up your 
own: Data Provider Form

➢ alternatives: e-mail, Dropbox, 
Google Drive

➢ text format preferred
• avoid vendor-specific 

hexadecimal, binary, etc.
➢ tabular preferred

• rows = by time
• columns = by variable

➢ formats vary widely
• CSV, TSV, SSV
• header or not

➢ people
• manual download

➢ machines/programs
• automated ingest
• model assimilation

➢ near real-time
• modem or iridium

➢ delayed-mode
• visit site
• internal memory or 

data logger
• dump / export data

https://coastwatch.pfeg.noaa.gov/erddap/information.html
https://coastwatch.pfeg.noaa.gov/erddap/download/setup.html

For further details about ERDDAP, please visit:

http://pacioos.org/erddap/
PacIOOS ERDDAP:



DATA STORAGE AND TRANSFER

+ =

ERDDAP: Environmental Research Division's Data Access Program

https://coastwatch.pfeg.noaa.gov/erddap/information.html
For further details, please visit:



Thank you!

Any questions?

@PacIOOS

facebook.com/pacioos

http://pacioos.org

STAY CONNECTED


