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Background & Motivation

» Georgia Coastal Ecosystems LTER started in 2000

> Needed to standardize data processing, quality control, documentation

» No ready-to-use software for LTER data management

Lots of great papers and reports, no tools to download
- Most LTER sites were using “flat files” - limiting

Relational databases emerging - proprietary, complex, require network

» Developed custom data management framework in MATLAB

Experienced using MATLAB for automating data processing, GUls
- Better code-reuse potential than database/web solution
Best compromise: file-based but supports fully dynamic operations

» Shared software with other sites, scientists
> 2002 - compiled version publicly released
2009 - adopted by CWT
- 2010 - established Wiki site (Trac), released as open source (GPL)
- 2013 - ARRA funding for training, enhancement
- 2015 - over 4000 downloads, in use at ~8 LTER sites
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What is MATLAB?

» From Mathworks (www.mathworks.com):

"MATLAB is a programming environment for algorithm development,
data analysis, visualization, and numerical computation.”

» Benefits

> Ubiquitous in engineering and many science branches
Site licensed by many institutions
- Rapid development, pre-built functionality, Java integration
Code, GUIs and data formats multi-platform (Windows, Unix, Mac)
> Stable: good support and backward compatibility (~30 year history)
Scalable (netbook to HPC) - good performance with huge data sets
> Broad I/O support (serial ports to web services)

» Costs

Commercial ("licensed source") - limits flexibility, costs $-$$$
> Some programming required for maximum use
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Toolbox Development

» Designed generalized tabular data model in MATLAB

> Any number of numeric and text variables
> Attribute metadata for each variable
name, units, description, data type, variable type, precision, ...

> Structured documentation metadata for dynamic updating,
formatting

> Versioning and processing history info (lineage)

> Quality control rules for every variable, qualifier flags for every
value

» Requirements based on 1995 ESA FLED report

- Gross, Katherine L. and Catherine E. Pake. 1995. Final report of
the Ecological Society of America Committee on the Future of
Long-term Ecological Data (FLED). Volume I: Text of the
Report. The Ecological Society of America, Washington, D.C.
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Data Model (GCE Data Structure)
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Toolbox Development

» Developed MATLAB software library (“toolbox”)

- Utility functions to abstract low-level operations (API)
Create structure, add/delete columns, copy/insert/delete rows
Extract, sort, query, update data, update flags

- Analytical functions for high-level operations
Statistics, visualizations, geographic & date/time transformations
Unit inter-conversions, aggregation/re-sampling, joining data sets

- GUI interface functions to simplify using the toolbox

- All functions use metadata, data introspection to auto-
parameterize and automate operations (semantic processing)

» Indexing and search support (and GUI search engine)

» Data harvest management tools

LTER ASM 2015




ommand Line Interface (API)

J MATLAB 7.9.0 (R2009b)

File Edit
hﬂ B * % L“% g ﬁ @ g @ | Current Fglder:|c:'l,userFiIes'l,wade'l,svn_repositories'l,gce_toolbox

Shortcuts [A] How ko Add (2] What's New <\ GCE Toolbox

Debug Desktop Window Help

vl @

Fxodt =
»> whoz
Name

ans
discharge
dr

nsg

3

fe>> |

10: GageHeight (m)
11l: Discharge (m*3/sec)
12: Precipitation (mm)

extract(s, 'Date'); discharge =

5 >» [g8,mzg] = fetch usgs('02226000', 'realtine' 60, 'T3G3_Doctortowm' )}
2 s
w
=
E wersion: 'GCE Data Structure 1.1 (29-Mar-z001)'
E title: 'Data from USGS Station 02226000 (ALTAMAHA RIVER AT DOCTORTOWH, Gi) for 05-Feb-2010 through 06-4pr-z2010°
E metadata: {87x3 cell}
% datafile: {'usgs_022Z26000_realtime 20100406 _1130_mod.txt' [5797]})
= createdate: '06-Apr-2010 11:30:48"'
2 editdate: '06-Apr-2010 11:30:50'
£ history: [16x2 cell}
= name: {lxl2 cell}
E, units: {'none' ‘'none' ‘'none' ‘'serial day (base 1/1/0000) - GMT' C'¥¥¥y¥y' 'MM' 'DD' ‘'hr' ‘'min' ‘'m' ‘'m*3/sec’
a dezcription: {1x1Z cell}
B datatype: {'s' 's' 'd' CE' dr 'd' A rdl o tdl E' Y 'R
5 wvariabletype: [lxlZ cell}
= nunbertype: {lxlZ cell}
precision: [0O0O0&00000212]
wvalues: {1lxl2 cell}
criteria: {1xl12 cell}
Elags: {'' "' U0 0 gy
»» listcols(s)
ans =
1: Agency -- string
2: StationIl -- string
3: Prowisional -- integer
4: Date (serial day (base 1/1/0000) - GMT) -- floating-point
S Year (YYY¥Y¥) -- integer
g: Month (MM) -- integer
7: Day (DD -- integer
§: Hour (hr) -- integer
9: Minute (min) -- integer

-- floating-point
-— floating-point
-- floating-point

extract(s, 'Discharge'];:

Size Bytes Class Attributes
12x63 1512 char
5797x1 46376 double
5797x1 46376 double
0x0 0 char
1xl 1346932 struct

um
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GUI Application Interface

B About the GCE Data Toolbex =N BC]
Bl Data Editor [El= =]
Software for metadata-based processing, analysis, File Edit Options
visualization and transformation of environmental data an__[oste vear Montn Day Hour Minute Record Temp_aw Mk Temp i - |
B Real-time climate data from the SINERR/GCE/UGAMI weather statio... | = || @ |[ 82 |  Mone _[(serial day (base (YVVY) () 0} (hr) (min} (numbery <) <) =
X . &0 733627 7083333 2008 s 7 17 0 0 34730 35500
File Edit Metadata Tools Misc Window Help Toolbox Version 3.9.4 (2?'Au9'2015] 2 733627 7187500 2008 5 7 17 15 1 35157 35,570
WE} 733627 7201887 2008 s 7 17 EY 2 35578 35900
Column List (select to display properties) {c)2002-2015 Wade M. Sheldon and the s 733627 7395835 2008 s 7 7 a5 3 35569 35640
Date (serial day (hase 1/1/0000) - GMT) - Georgia Coastal Ecosystems LTER Project He 733627.7500000 2008 8 7 18 0 a 36,004, 36,608,
Year (VYYY) B s 733627 7E0S16T 2008 [ 7 18/ 15 5 36412 36.908
WMonth' (M) Wade M. Sheldon fr 733027 703 2008 . ; 1 B . oo w7008
Day (DO} Dept. of Marine Sciences s 733627 7812500 2008 [ 7 18 as 7 366843 37398
Hour (hr) 1 University of Geargia &) 733627 7915867 2008 s 7 19 o s 3632 37312
Record (numbsr) Athens, GA 30602-3636 B
- " 7336278125000 2008 8 7 19 30 10 31681 33878
o P -
A sl sheldon@uga o e m— m—— ;
Tiri]i_ h:zlpfl'el%p( A)ir thhmim [1a 733627 8333393 2008 8 7 =0 0 12 %417 27 002
me_Max_Temp_ : : . ) D 733627 437500 2008 b ; E s 1 2508 515
Qﬂi:zgar‘ﬂnp?f;\rfﬂ ( %)” o) Dataset Editor | Search Engine Templates Documentation Exit MATLAB | O 73007 soeeT 08 . ; P - 1 26708 500
Humidity (%) P Acdd == U 20 T (e 733627 8845833 2008 s 7 By a5 15 25830 25902
—— Software Usage Agreement and Disclaimer ——
Baro Press (mbar) Clar 733627 8750000 2008 L 7 2 o 18 259654 26138
Wind_ 5“9“'(('”/5)) — The GCE Deta Toolbox for MRTIAB is provided as a courtesy to the ful ToseRT seser 200 ° u 2 - v 2050 ke
|| Restore 733627 5355333 2008 B 7| 2 a0 13 26662 27 457
Wind_Dir_(degrees) i scientific community by the Georgia Coastal Ecoaystems LTER Hel
a0 733627 3082600 2008 s 7 2 a5 19 2818 20032
Column Name [T, A Program (http://gce-lter.marsci.uga.edu/), Coweeta LIER Program & 733527 S160%07 e 5 E - o - T prpee
BMp_AIr {http://coweeta.uga.edu/), and cther collaborators in LIER. The =
- - 22 733627 9270833 2008 s 7 2 15 2 274 25205
Column Units  °C latest wersions of the software and documentation, as well as
user support rescurces, are available on the World Wide Web at O=n 733627 375000 2008 8 ’ = o = 24470 2487
Description https://gce-svn.marsci.uga.edu/trac/GCE_Toolbox. [Caa 733627 8479167 2008 8 b 22 a5 23 24970 25317
- (a5 733627 3563333 2008 s 7 B 0 2 25118 25283 v |
Air temperature, 15 minute mean m The GCE Data Toolbox is free software: you can redistribute it il | D
a Ser i+ smdew ke s e Daak1
Automatically load startup screen if all other windows are closed
Data Type floating-paint number (f) A
Variable Type  |measurements (data) - E Visus) Q008 Tool =lal 2
N ical Ty " " Data from Sea-Bird Electronics 37-SM MicroCAT sonde S/N 3746 df Data Col t©Fl
umerical Type | continuous/ratio (continuous) - the Alt ha River hydr ploy near Roi ata Column to Flag | salinity =z
Precision 3 decimal places o . . Iflz"d m”‘ W.J“"-Z;MI to IIB‘-SBp-ZIHII LRSS C = ousationsbis vulus i
- (da code ]
Flag Criteria w=-40="1,x=60="1"x<-10="0" x=40="Q"flag_valuech:
= | Return to Plot Figure and Assign Flags |

(Note: Left elickidrag (o assign Nlags, right clickidrag to clear fags)

Data Anomalies Metadata
| Aute-Summanz | []include Missing  Format | mm/ddiyyyy -

Values of 2 recards In Temperature were flagged as | (invalid value (out of
range) for date D9/08/2011. Valuss of 2 records In Conductivty ware flagged as
| (invalid value (out of range)) for date 09/08/2011. Values of 24 records in
Conductivity were flagged as O (questionable value) for dates: 06/13/2011,
062212011, 07/04/2011, 07/06/2011, 0710612011, 0710742011, 071102011,
07/13/2011, 0711412011, 07/30/2011, 07/31/2011, 06/01/2011, 0B/02/2011,
080412011, 08/05/2011, 08/11/2011, 0811212011, 08/152011. Values of 2
records in Pressure were lagaed as | (invalid value (out of range)) for date
08/08/2011. Values of 2 recards In Depth were flagged as | (invalid value (out of
range)) for date 09/08/2011. Valuss of 469 records In Salinity were flagged as
(undefinad lag) for dates: 06/10/2011, 06/14/2011, 06/16/2011-06/2202011,  «

Value

0}

cancol | 7] Automatically close plot dialogs on Accapt Accept

L L L L L L L L
OBABAT  OEZBA1 OROEMT  O7ABA1  OF2SA1  0@SA1  0AASA1 03251 094t
Date (GMT)
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Data Management Cycle

Add /
Import
Metadata

Q/C Post-
Analysis Process

Archive /
Publish

Synthesis
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Importing Data

» Generic parsers
- Delimited text (CSV, space, tab)
- MATLAB variables (arrays, matrices, structs)

» Specialized parsers

> Vendor-specific logger files
Campbell Scientific Instruments (tables, arrays)
Sea-Bird CTD, sondes
Others (Hobo, Schlumberger, OSIL, ...)

> Network data sources
SQL database queries (JDBC)

Federal databases (USGS NWIS, NOAA NCDC/GHCN, NOAA HADS)
LTER ClimDB/HydroDB

EML repositories (LTER NIS/PASTA, KNB)
Data Turbine servers

» Custom parsers can be added
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Importing Data

n Data Structure Editor = | = || £
File  Edit Metadata Tools Misc  Window Help

Column List {select to displa# R Edit Import Filters =n(i=R=x=

Import Fitter Campbell Scientific TOAS Data - GCE Flux Tower CR3000 Fluxes v | New || copy || Detete |
Menu Label Camphbell Scientific TOAS Data Menu Subheading GCE Fluy Tower CRI000 Fluxes

Function Name imp_camphell_toas MATLAE function to use for imporing data files fwithout .o
Syntax Help Imparts data from a Camphbell Scientific Instruments TOAS ASCI file to create a GCE Data Structure

[m]

syntax: [5,msg] = imp_tampbell_toasdn,pntemplate, serial_date timezone workflow)

inputs:

fin = name offile to import (default= prompted)

pn = pathname of file {default = pwd)

template = metadata template to apply (default = " far none)

serial_date = option to calculate a MATLAR serial date column from TIMESTAMP

Column Name 0=no
File Mask *td* dat mask for selecting files, e.g. *.mat or *.td ™ asc (use www for weh-hased)
Column Units
File Prompt Select a S TOAS data file text to display when prompting users for data file selection
Description
template GCE_Flux_Tower_Fluxes metadata template to apply (default = " for none)
serial_date 1 option to calculate a MATLAB serial date calumn fram TIMESTAMP
timezone GMT time zane setting of logger {default = " for unspecified)
Data Type unspecifiad workfow process_gee_flux_fluxes name of 3 GCE Data Toolbox workflow function to call for post-processing

Variable Type unspecified

Numerical Type unspecified

Precision deci

Flag Criteria
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Adding/Importing Metadata

» Metadata entry is time-consuming (and tedious)!
- Metadata capture, re-use strongly emphasized
- Metadata auto-generated whenever possible

» Many pathways for building Metadata

- Metadata can be imported along with data
Logger file headers (Campbell, Sea-bird)
Station, parameter information from USGS, NOAA
Tokenized headers from Data Submission Template

> Metadata imported from other GCE toolbox data structures
> Metadata imported from data repository (EML/XML)

- Metadata added from user-defined “Templates”

Column (attribute) metadata matched to “variables”
Boilerplate documentation
GUI tool for creating/managing templates
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Adding/Importing Metadata

n Template Editor EI'E'@

Metadata Templates

CO-0PS_Fort_Pulaski
CTD_Profile ~|||__AddTemplate |
GCE_AquaTroll_Logger

GCE_Baro_Diver [
GCE_Cera_Diver
GCE_CTD_Diver | Delete Template |
GCE_Flux_Tower_Fluxes
GCE_Flux_Tower_Time_Series

»

Copy Template ]

m

GCE_Hobo_Tidbit [ Import Templates ]
GCE_Hobo_Tidbit_ Hammock

GCE_Hydrolab_Logger [ Expaort Templates ]
GCE_MiniTroll_Logger

GCE_Plant_Biomass _[ Sort Templates ]
GCE_Sonde

GCE_Sonde_High_Salinity
Harvest Demao

Edit All Metadata

LTER_CIimDB [ ]
[EJEEDRE_[:Elli;;EE ~6CE [ Edit Attributes ]
Eggg:gqu” :';;iﬂk [ Import Attributes ]
mggg:g:gmg_aamy | [ Merge Attributes ]
ESBE:SEEEE:EL“J ngk | EditDocMetadata |
Eggg:g:gﬁg:ﬂiﬂ?me [ Edit QU'C Criteria ]
MCDC_GHCHD_LUGAMI [ = ]

MCDC_Glennville -

Mame |co-0PS_Fort Pulaski

Cancel
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Adding/Importing Metadata

B Metadata Editor (== |[==]
File  Edit
Metadata Contents (click on rows to viewledit contents)

CATEGORT | FIELD | COMTENTS -

Dataszet | Title | Real-time climate data from the SINERR/GCE/UGAMI weather station

Dataszet | Accession | none

Dataset | Investigator | |Name: Dorset Hurley|Position: Research Coordinator|iddress: Geols

Dataset | Abstract | Air temperature, relative humidity, barometric pressure, precipiil

Lataset | EtudyType | Monitoring 4

Dataszet | Themes | Meteorology

Dataset | LTERCorxe | Fegionalization

Dataset | Georeferences | none

Dataset | SubmitDate | not applicable

Dataszet | Keywords | climate, wmetecrology, alr temperature, barometric pressure, humi

Froject | MName | Cooperatiwve SINERR/GCE-LTER/UGA Marine Institute Climate Monitor

Project | Leaders | |Name: Dorset Hurlew|Position: Research Coordinator|iddress: Geo

Project | Starthate | July, Z002

Project | EndDate | unspecified

Project | Objectiwves | Collect baseline climate data at Sapelo Island, Georgia, to supp

Project | Abstract | Cooperatiwve agresement between the Sapelo Island National Estuaria

Froject | Funding | Jointly-funded by SINERER, GCE-LTER Project, and UGA Marine Instit

Bite | Location | ML_Met -- Marsh Landing Meteorolegical Station Deployment

Bite | Coordinates | ML Met -- 31 25 04.Z N, 021 17 43,6 W

Zite | Physiocgraphy | ML _Met -- Barrier island s

Sita I Tamdfarm I M. Matr. —— Trtreartidal =alt marsh

i | 1] 3

Category Dataszer
Field |abstrace [ Clear ] [ Freview ]
Contents |&ir temperature, relatiwve humidity, barometriec pressure, precipitation, -~
photosynthetically-awvailakle and total solar radiation, and wind speed and direction were
measured wusing an automated Campbell Scientific Instruments climate station installed at Marsh
Landing on Sapelo I=sland, Georgia. Observations were logged at 15 minute interwals throughout
the study pericd. The sensors were mounted on a 10n aluminum tower, with wind sensors mounted
at the top, light sensors at approximately Sm, and other sensors at Z2-3m to ninimize
interference from the surrounding landscape. This climate station was jointly operated by the
Sapelo Island National Estuarine Research Reserwve, the Georgia Coastal Ecosystems LTER
Project, and University of Georgia Marine Institute.
(Mote: use | characters to force line breaks in the formatted metadata)
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Q/C Analysis Framework

» Programmatic Q/C Analysis

“Rules” (i.e. criteria) define conditions in which values should be flagged
Unlimited Q/C rules for each variable

Rules evaluated when data loaded and when data or rules change

Rules predefined in metadata templates to automate Q/C on import

o

(o]

(o)

(o]

» Interactive Q/C Analysis and Revision

Qualifiers can be assigned/cleared visually on data plots with the mouse
> Qualifiers can be propagated to dependent columns
Qualifiers can be removed or edited (search/replace) if standards change

» Automatic Documentation of Q/C Steps

- Q/C operations (including revisions) logged to processing lineage
Data anomalies reports can be auto-generated and annotated

» Data analysis, synthesis tools Q/C-aware
> Qualified values can be filtered, summarized, visualized during analysis

Statistics about missing/qualified values tabulated, used to qualify derived
data
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QA/QC Analysis Framework

nDatafmm Sea-Bird Electronics 37-5M MicroCAT sondes deployed at...| = | = | E3 |
File  Edit hdetadata Tools

Meindow  Help

Column List (select to display properties)

Latitude (degrees)
Instrument (nane)
Purmp (none)

Year (YYYY)
bonth (MK
Day (DD

Hour (hr)

hinute (rmin)
Temperature (°C)
Conductivity (S/m)
Fressure (dhar
Depth (m)
Salinity (PSU)
Sigrna_t (kgfm"3)
Calibration (none)

Date (serial day (base 1/1/0000) - GMT)

:

| | Mo Diowen

u Q/C Flag Criteria Editor

(= =[]

Data Set Column:

Salinity (PSU)

Q/C Flag Criteria Expressions

Column Name | Salinity

Column Units  |PS1

Description

Salinity

wa0="'
col_Depth==0="'
¥=38="0"
col_Depth«<0.15="C
flag_waluechange(x 55,1 3)="2"

Maove First
Move Up
tote Dionan
Move Last

Add Mew

Delete

Data Type

Variahle Type

Numerical Type | continuous/ratio (continuous)

Precision 3

Flag Criteria

floating-point nurmber [f)

calculations (calculation)

decimal places

Value = > 38

Custom Flags:

= - guestionable value

| AddiEdit OC Flag Function | | Add/Edit Custom Criteria

Flags

oA

Help

Cancel

x<0=""col_Depth<=0=1"%>38='0" col_Depth<0.15= | Edit |

I_
_|
m
)
>
%)
<
N
o
H
o




Example - CTD mooring

Data from Sea-Bird Electronics 37-SM MicroCAT sonde S/N 3746 deployed at
the Altamaha River hydrographic datalogger deployment near Rockdedundy

Island from 10-Jun-2011 to 08-Sep-2011
40 I I I I I I I I
——— Temperature (*C)
———— Salinity (PSU)

- " N illn |||||| il | |||II "] ey !"| ||| '|||' |1|::Ill| ||| ”|il}| |~l i
ki || il N e H (T g i
Al ||l lll 1 i M\H‘ by il [Wflw" "i' i '"|'" iii.:ll.ulh [l!. N

s | :_'"!"i "Hif' u l. '!'l iillillu! Hi;i! i "i ""' I ' .i!i.|!!!|!il""' i 'm‘}"liﬂ'l ______ i [ 4

06A16EM11 06/26/11 070611 07 A6BM1 07726411 030511 0815411 03725411 090411
Date (GMT)
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Data Management Cycle

S Post-

Process

Q/C

Analysis

Import
Metadata

Import Filter + Metadata Template
(One Step)

Synthesis

Archive /
Publish
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Post-Processing and Synthesis

Calculated columns can be generated using
mathematical formulas, functions

Data can be gap-filled, drift-corrected

Derived data sets can be created by filtering
values or refactoring data table structure
(e.g. combining or splitting columns)

Data can be re-sampled or summarized by
aggregation, binning and date/time scaling

Multiple data sets can be combined by
merging (union) and joining on key
columns

All derived data contain complete metadata
describing the entire processing history

Q/C rules can be generated for derived data
columns automatically based on number or
percent missing/flagged values

n Date/Time Interval Statistics
File  Edit

0
]

‘ Date/Time Interval for Statistical Summaries:

Daily -]

Available Columns

Column Selections

Instrument (none) -
Pump (none)

Conductivity (S/m)

Pressure (dbar)

Depth (m)

Sigma_t (kg/m"3)

Calibration (none)

=

Group Records By (optional)

Site (none)
Station (none)

Longitude (degrees
Latitude {degrees)

Calculate Statistics For

[T Remove values flagged

<any
Flag as || v: if percent missing > v: 30
Flag as | Q v: if percent missing = v: 5
Flag as || v: if percent flagged = v: a0

Flag as @ . if percent flagged = 30

Statistics: | Automatic (based on numeric and variable type) v:

[¥] Time Miniax

Cancel

Close dialog after exporting the results
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Archive/Publish Data

» Data and metadata can be
exported in many formats

> Text, MATLAB, XML/KML/HTML
o RDBMS tables

» EML-described data packages
can be generated/published
in data archives

> LTER NIS/PASTA
- DataONE Member Nodes (e.g. KNB)
o DEIMS

» Data can be refactored and
published in CUAHSI ODM
database, Hydroserver

» Data can be displayed on
MATLAB-generated web
pages and dashboards

atne > Dats > Poctal > B Tower > AR Yacubies |

| e |

GCE Data Toolbox for MATLAB

Data Harvester Dashboard

Selected Varables
Calculated 5 Minute Summary Data and Fluxes from the GCE-LTER Flux Tower on Sapelo Island, Georgla
Data harvest repeet for 2013-09-17 03:20:00 10 2013 10- 23 19:00:00 {sdexed 20131023 20:21:23)

Selocted Variables

[ .
Mg Tumas | Cow
>

Mesa_Tomp Al_HMP (°C) Lant Soer Lant Sy
Average temperature fom NUSEC ——ARE
< 1
|
L B {
Ma Vabe 15512 " B il | g ’J
Max Ve 29 G457 1 Nonieen 1
0 /
M Vg 155122 1 - 1
Max Vel 20 6457 o . o ad
Moan Vaba 226222 g 0 0%
200002 0 1%
Mean_Tomp LiCor °C) Last sy Lot ook Last meeny
Average LLTX00 oot epenstins (O] L LY - . -
' 1
OF mivs 3o T MO r‘z ’ { i [
b Vale 066983 {1 | i I i
Mar Vae. 50 6765 | | 1 |
M Vaied © 66183 | L ,] i A0y ‘
Mar Vabg 50 6765 P SRS S | N Laha AW} 4”‘ (l,.‘\ L)
Mo Vaid W 651 =
maang 000N masay ~ mang (RS
oes 44 15.20% Bagoed B2 (407% Ragoed 1049 (12 14N

cmuqmuwmw YOS Expe n the matensd are

Owvelcoment of the GCE Data Foodiax (0 MATLAR was supported by WWMM&Q"&’-!W
fndegs,
those of e ather(s) and do net necersanly ‘R!Ih-m of the National Soence Foundation.
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Automation - Batch Processing

» Entire directories of raw data  gemerse = =
files can be processed at

. . ] Source Path Clsersiwsheldon\Documents\Meetings\L TER-ASM_2015Wworkshop\sample_data\batch_processil
once usin g an im po rt fl Ite r Destination C\Userswsheldon\DocumentsiMeetings\L TER-ASM_2015workshop\sample_data\batch_ Browse
and metadata template _

Import Filter GCE MicroCAT Sonde Data - General Template )
Y M u It |p I e G C E D ata St ructure Syntax Help 1eda c-m a processed SBE 37-SM Microcat data file (.asc) |é|
fl Ie S I n a d I re Cto ry Ca.n be syntax: [s,msg] = imp_gcesonde(fn,pn template,calc_depth) T

batch-converted to TXT, CSV inputs

fn = name of file to import
pn = pathname for file

. . template = metadata template to apply (default = 'GCE_Sonde’)
> M u Itl p I e fl I e S Can be m e rg ed calc_depth = option to calculate total depth if bottom depth information is present in ‘parse 37sm.mat 7
1 H File Mask *asc*.cnv Browse | (file name or file mask for selecting files to impaort)
via metadata-based union to
. template GCE_Sonde metadata template to apply (default ="GCE_Sonde’)
create an integrated data set | | | o
calc_depth 1 option to calculate total depth if bottom depth information is presentin

» All directories containing GCE
Data Structures can be
indexed and searched, then
merged, joined and exported

s Close dialog after processing files
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Automation - Data Harvesting

Harvest

Manager

Workflow

Reports

oot
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Key Concepts

» Operations performed in context of a "dataset”

> Passing data columns to a tool transports metadata as well
- Dataset metadata used to guide transformation, plotting, analysis
Metadata used to auto—-parameterize functions

» Workflow steps generate new, complete datasets

- Each step along a workflow results in a complete data set with metadata
Intermediate datasets can be saved or overwritten in workflows

» Processing history ("lineage”) tracked
- Each tool logs operations by date/time

Data revisions, deletions, flagging captured at user-specified detail
> Lineage reported in metadata

» Metadata are "live", and updated automatically
- Data column metadata and data revisions
> Calculations and unit conversions
Code definitions
> Metadata merged when multiple data sets are joined
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Implementation Scenarios

» End-to-End Processing (logger-to-scientist)

- Acquire raw data from logger, file system, network

- Assign metadata from template or forms to validate and flag data
- Review data and fine-tune flag assignments

- Generate distribution files & plots, archive/publish data

> Scientists can use toolbox on desktop to analyze, integrate data

» Data Processing and Q/C

- Acquire, validate and flag raw data (on demand or timed/triggered)

- Upload processed data files (e.g. csv) or values & flags to RDBMS
(e.g. DEIMS, ODM Database)

» Workflow Step

- Call toolbox from other software as part of workflow (tool-chaining)

> Use toolbox as middleware between other systems (e.g. Data
Turbine & ODM, Kepler, Taverna)
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Resources
» MATLAB

o Website: http://www.mathworks.com/products/matlab/
> Version R13 (2002) or higher required (full or student version)

» Software Distribution
- Website: https://gce-svn.marsci.uga.edu/trac/GCE_Toolbox

Documentation, Tutorial, FAQ

Distribution Downloads (stable, beta)

Bug reporting (tickets)
o SVN: https://gce-svn.marsci.uga.edu/svn/GCE_Toolbox/trunk
> Code is open source (GPLv3) and cross-platform

» User Support
> Peer-to-peer model
> Sporadic training opportunities (LTER)
- Email: gcetoolbox-I@listserv.uga.edu (http://www.listserv.uga.edu/)
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