Interoperable Documentation

Ted Habermann, NOAA/NESDIS/NGDC
NCAR Earth Observing Laboratory, June 2010

Links:

GEO-IDE Wiki: https://www.nosc.noaa.gov/dmc/swg/wiki/index.php

ISO WAF: http://www.ngdc.noaa.gov/metadata/published/19115/isoMetadataHome.html
THREDDS Extractor: http://www.ngdc.noaa.gov/eds/tds/oceanSITESMetadataAssessment.html
Spirals: https://www.nosc.noaa.gov/dmc/swg/wiki/index.php?title=Creating_ Good_Documentation

Questions During Seminar: jweber@unidata.ucar.edu

Questions / Comments / Suggestions: ted.habermann@noaa.gov
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Documentation Life Cycle:

OAIS Mandatory Archive Responsibility:
Ensure that the information to be preserved
is Independently Understandable to the
Designated Community. In other words, the
community should be able to understand the
information without needing the assistance
of the experts who produced the
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More documentation is required for understanding data than
discovering or using it.



Designated Communities - Users

Question Data Processing Distribution
Collection
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Principal Investigator

Documentation Life Cycle:
OAIS Mandatory Archive Responsibility: Archive Discovery Analysis
Ensure that the information to be preserved
is Independently Understandable to the
Designated Community. /n other words, the
community should be able to understand the
information without needing the assistance
of the experts who produced the
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Designated Communities - Users
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Interoperable Documentation

Many concepts have been
well developed and
successfully implemented to
achieve (or at least improve)
data interoperability

Information = Knowledge

> > B

Can the same concepts facilitate interoperable information?

Data to Information Concept Mapping:

Evolution Standards and Conventions
Variables and Properties Spiral Development
Multiple Dialects Spatial/Temporal Data
Persistence vs. Transport Training

Hierarchical Organizations

The Continuum of Understanding, Nathan Shedroff



O&M 1.0

WXXM 1.0

CSML1.0

Unidata CDM

Evolution: Data
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Evolution: Documentation Standards

4....................... Basic Content """"""""""""'* ....... Extended Content |ssssssnsnnns
FGDC Complete . | FGDC RSE
Entity and Attribute |dentifier
Data Quality = | Documentation
FGDC Mandatory Lineage Mission
Identification Spatial Organization | = | Platform
Metadata Spatial Reference = | Instrument
Aggregation
Custom FGDC Discovery Algorithm
Documentation Distributor Processing
F { ’F :....:
FGDC to ISO 19115 ISO 19115 = | 150 19119 ISO 19115-2
International Standard Code Lists = | Services Quality Coverage
Unified Modeling Language Many Identifiers E Usability
OnLine Resources E ISO 19110 Platform
Responsible Parties = | Feature Instrument
Data Quality Reports - Types Processing
Spatial/Temporal Extents a Algorithm
Metadata Levels / Scope .




Variables and Properties - Data

<variable name="MHchla" type="float" shape="time altitude lat lon">
<attribute name=" CoordinateAxes" value="time altitude lat lon "/>
<attribute name=" FillValue" value="-9999999.0 " type="float"/>
<attribute name="actual range" value="0.01 63.997 " type="float"/>
<attribute name="coordsys" value="geographic"/>
<attribute name="fraction digits" value="2 " type="int"/>
<attribute name="long name" value="Chlorophyll-a, Aqua MODIS, NPP, 0.05
degrees, Global, Science Quality"/>
<attribute name="missing value" value="-9999999.0 " type="float"/>
<attribute name="numberOfObservations" value="9664503 " type="int"/>
<attribute name="percentCoverage" value="0.2589298000257202 "
type="double" />
<attribute name="standard name"
value="concentration of chlorophyll in sea water"/>
<attribute name="units" value="mg m-3"/>
</variable>



Variables and Properties - Documentation

MD_Metadata K> > MD_CoverageDescription
+contentInfo 0..*

+ attributeDescription : RecordType
+ contentType [1.*]: MD_CoverageContentTypeCode {_

<1 + processinglLevelCode [0..1]: MD_Identifier
+dimension 0..*
v <>
MD_RangeDimension

+ sequenceldentifier [0..1] : MemberName
+name[0..*]: MD_lIdentifier 6_
+ description [0..1] : CharacterString

4 +rangeElementDescription 0..*

. . v
MD_SampleDimension I MI_RangeElementDescription
+minValue [0..1] . Real +rangeElementDescription | +name : CharacterString
+maxValue [0..1] : Real > + definition : CharacterString
+ units [0..1] : UnitOfMeasure 0.* + rangeElement([1..*] : Record
+ scaleFactor [0..1] : Real
+ offset [0..1] : Real
+ numberOfValues [0..1] : Integer <<Codelist>>
+meanValue [(_)"_1] : Real 6 [r— MD_CoverageContentTypeCode
+ standardDeviation [0..1] : Real
+ otherAttributeType [0..1] : RecordType 6 +image
+ otherAttribute [0..1] : Record + thematicClassification
+ physicalMeasurement
4 minValue, maxValue and units + referencelnformation
must have units of length. + qualitylnformation
MD_Band _--1 RangeElement, + auxilliaryData
’/’/ otherAttributeType, and other + modelResult
+ peakResponse [0..1] : Real el Attribute have cardinality [0..0]
+ bitsPerValue [0..1] : Integer -
+ toneGradation [0..1] : Integer . L.
Community Input to Revisions



Documentation in Multiple Dialects

WCS, WMS,
‘ THREDDS [ i= 7] WFS, SOS ‘




Persistence vs. Transport - OPeNDAP
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Persistence vs. Transport - Documentation
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Hierarchical Organization: Data

File +has
+readme b
+ parentDirectory
0..*
Directory
+ subdirectory
o]
Platform Sensor

Sensor




Hierarchical Organization: Documentation

MI_Metadata

DS DataSet

(from Metadata entity set information) | +has
+ seriesMetadata 1.*
1..*
+ superset 0..* DS Seri
: eries <>
MU Itlple - + composedOf
Aggregation + subset 0..* Z‘l 1.*
DS_Platform DS_Sensor




Hierarchical Organization: InSitu Documentation
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Standards / Conventions / Best Practices

) CF Metadata — CF Metadata - Mozilla Firefox

nd Planning C (3 CF Metadata — CF Metadata

Dataset Discovery NetCDF Attribute Conv: Mozilla Firefox
©) Dataset Discovery NetCOF Attribute ... [ :

T e

U n ) Main Page - GEO-IDE Guidelines and Best Practices Wiki - Mozilla Firefox
- 4

|| Main Page - GEO-IDE Guidelines and ... JJi} 4
home Haber mytalk my preferences my watchlist _my contributions log out
) Categories - GEO Guidelines and Best Practices Wiki - Mozilla Firefox
EQ-IDE Guids Best P Wi lla F
you are ¢ - GEO-IDE anc... IE 2 = — N
n; 8 Haber mytalk my preferences my watchlist my contributions  log out o
naviga l ?) Category:1S0 19115 - GEO-IDE Guidelines and Best Practices Wikl - Mozilla Firefox
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o
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FGDC, I I: = Help . ories
Go | |_Search o B | cont. I cont.
search » Recent changes
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Spatial/Temporal Data

<<DataType>>
EX_Extent

+description [0..1]: Character String

+verticalElement
+geographicElement +temporalElement [0..%]
[0..%] [0..%]
<<Abstract>> EX_TemporalExtent EX_VerticalExtent

EX_GeographicExtent

+extent: TM_Primitive +minimumValue: Real
+maximumValue: Real
+unitOfMeasure: UomLength

+extentTypeCode [0..1]: Boolean="1"

EX_BoundingPolygon EX_GeographicBoundingBox EX_GeographicDescription
+polygon [0..1]: GM_Object +westBoundinglLongitude: Decimal +geographicldentifier: MD_Identifier
+eastBoundinglLongitude: Decimal

+southBoundinglatiitude: Decimal
+northBoundingLatiitude: Decimal

Ex_Extents can be used to describe datasets, sources, and quality reports.



Spatial/Temporal Data

The National Ocean Service
Hydrographic Survey
dataset includes many
sources collected at
different locations and
times. These extents can

be described clearly using
the ISO objects discussed in
this presentation.

The metadata evolves from
a single extent to a
complete spatial /
temporal dataset.
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Multiple Dialects Revisited
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Multiple Dialects: Web Accessible Folders

¥) Catalog Services - Mozilla Firefox

& Catalog Services -E"" L

THREDDS Data Server

) 1S0 19115 Metadata Translated from NGDC/ Record Set - Mozilla Firefox

&) 150 19115 Metadata Translated fro...

NATIONAL GEOPHYSICAL © search ne arch NOAL &
DATA CENTER [ e

IOAA = NESDIS > NGDC > Metadsta copyright, disdasimer, and
NGDC Metadata Home Published FGDC Metadata Records ISO Metadata Records

Ca
unidara

notices

IS0 19115 Metadata Translated from NGDC/ Record Set

Catalog http://sdf.ndbc.noaa.

1 FAQ, Rubric, KML, Text, XML, Riscovery FGDC
2| 1-deg x 1-deg Temestrial Mean Free-Air Anomalies Y gov.noaa.ngdc:GD1414 [EAQ, Rubrc, KML, Text, XML, Discovery FGDC
Dataset TH REDDS _| DD WCS 3/[2.5-min gravity grid of N. America sy gov.noaa.ngdc:G01420 |FAQ, Rubnc, KML, Text, XML, Discovery FGDC

42.5-min 1sostatic Gravity Grid for the United States vk gov.noaa.ngdc:GD1447 |FAQ, Rubrc, KML, Text, XML, Discovery FGDC

M e]‘x I CO 1 k m reS O I u t i o n H F RE 5 VBU—mln % 30-min Terrestnal Mean Free-Ar Anomales el gov.noaa.ngdc:G01415 |FAQ, Rubnc, KML, Text, XML, Discovery FGDC

6 |ath International Conference on Integrating GIS and Environmental Modeling s gov.noaa.ngdc:GD2160 |EAQ, Rubrc, KML, Text, XML, Discovery FGDC
75 Minute Gridded World Elevations - ETOPOS Database i Q0v.N03a.ngdc:G00931 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
Y Data format NetCDF 8 éﬁuﬁsgg?}gﬁe‘pc Activity Indices From Two Antipodal Observatories in Australia and g0V.N033.n0dC:G00588 |FAQ, Ruhric, KML, Text, XML, Discovery FGDC
e Data type: Grid 9 |Age, spreading rates, and spreading asymmetry of the world's oc2an crust Yoo gov.noaz.ngdc:G04150 [FAQ, Rubnc, KML, Text, XML, Discovery FGDC
. Naming Authonty unidata.ucar.edu: 10 |airbome Magnetic Trackline and Survey Data (Vector and Scaler Observations) e Q0v.n0aa.ngdc:G01150 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
e |D: hfradar_usegc_1 km 11| Air Force Geophysics Laboratory Magnetometer Network Yoo/ gov.noaa.ngdc:G09997 |FAQ, Rubnc, KML, Text, XML, Discovery FGDC
12||Airglow Data rdrrvy Q0v.N0aa.ngdc:G00S03 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
13| Alaskal(akl_isc) Grawity Data o'y gov.noaa.ngdc:G01452 [FAQ, Rubne, KML, Text, XML, Discovery FGDC
. Ruonc, Jext, Discovery FGDC
Access. 14| Alaskai(aki_wpn) Gravity Data frdrir s Qov.noaa.ngdc:G01453 (FAQ, Rubric, KML, Text, XML, Discovery FGDC
15||Alaska East-West Deflections (DEFLECI6) o' gov.noaa.ngdc:G01421 [FAQ, Rubnc, KML, Text, XML, Discovery FGDC
1. WCS: http://sdf.ndbc.noaa.govithredds/wcs/hfrad 16 |Alaska Geoid Heights (GEOID9E) s Q0vV.N033.ngdciG01423 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
. - 17| Alaska Gravity Data per 2 x 4 min Cell (96) 5o/ gov.noaa.ngdc:G0D1425 [FAQ, Rubnc, KML, Text, XML, Discovery FGDC
2. OPENDAP: http://sdf.ndbc.noaa.gov/thredds/dod - = T

18| Alaska North-South Deflections (DEFLEC6) vy Qov.n0aa.ngdc:G01422 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
19 |Alaska Temrain Corrected Free Air Anomalies (96) Yoo gov.noaa.ngdc:G01424 KML, Text, XML, Discovery FGDC
VlewerS: 20 |Andes 1997 Gravity Data srfers Qov.n0aa.ngdc:G01455 |FAQ, Rubric, KML, Text, XML, Discovery FGDC
21/aAn Index (PC) Aimed at Monitonng the (P)olar (C)ap for Magnetic Activity Yeveys s gov.noaa.ngdc:G01118 |FAQ, Rubnc, KML, Text, XML, Discovery FGDC
i 22 |ANWR and Alaska Peninsula Gra Data A v, .ngdc:GD1457 ] c, KML, Text, XML, Discovery FGDC

o Integrated Data Viewer (IDV) (webstart) [ANWR and Alaska Peninsula Gravity Data gov.noaa.ngdc 7 ic, KML, Text, XML, Discovery FGD

23 Aurorae Data yieyeos gov.noaa.ngda:G00594 Rubnc, KML, Text, XML, Discovery FGDC

o NetCDF-Java Tools (webstart)

24 Auv:oral Electrojet (AE, AL, AQ, AU) - A Global Measure of Auroral Zone Magnetic Activity
PR

gov.noaa.ngdc:G0O584 Rubnc, KML, Text, XML, Discovery FGDC!

25 vAuroraI Electrojet Index Designed to Provide a Global Measure, Hourly Intervals, of

Auroral Zone Magnetic Activity S s gov.noaa.ngdc:G00115

Rubnc, KML, Text, XML, Discovery FGDC

[Auroral Electrojet Index Designed to Provide a Global Measure, l-minute Intervals, of

A i A V. . o K| XML, Discovery FGDC
Auroral Zone Magnetic ACtvity s : gov.noaa.ngdc:GD0114 Rubnc, KML, Text, XML, Discovery FGDC'

oL, Jext,

27 [Auroral Electrojet Indices Designed to Provide a Global Measure, 2.5-Minute Intervals, of

Auroral Zone Magnetic Activity A1 gov.noaa.ngde:G00113

Rubnc, KML, Text, XML, Discovery FGDC'

28/[Bachelet Calculated UV-B Irradiance for Southern and Eastern Asia yeverrs gov.noza.ngdc:GD1998

Bailey Ecoregions of the Continents (reprojected) et gov.n0aa.ngdc:GD1990
I o liccc codo s

Rubng, KML, Text, XML, Discovery FGDC
Rubnrc, KML, Text, XML, Discovery FGDC
P VTR 2 Y P~ s
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Multiple Dialects: Documentation Extraction

THREDDS
Catalogs

&/ OceanSITES Metadata Assessme.... £ BSASSRG R EEEEg

Q National Geophysical Data Center (NGDC) | N\~ 1

NOAA Satellite and Information Service

Thredds Catalog Metadata Assessment Analysis

- FIROOT
[SIthredds
MdodsC -

NcML

Fdata
[T oceansites

05_CIS-1_200308_TSC_NCML.xml HTML [

SS Tttt U CI5Rim266305 TS REPURT .
0S_CIS-1_200308_TSC_ISO.xml
0S_CIS-1_200405_TSC_NCML.xml
0S CIS-1 200405 TSC_REPORT.html
0S_CIS-1_200405_TSC_ISO.xml
0S_CIS-1_200409_TSC_NCML.xml
0S_CIS-1_200409_TSC_REPORT.html
0S_CIS-1_200409_TSC_ISO.xml
0S CIS-1 200509 TSC NCML.xml
0S_CIS-1_200509_TSC_REPORT.html 1SO XML
0S_CIS-1_200509_TSC_ISO.xml
0S_CIS-1_200608_Chl_NCML.xm|

A, AT, 4 AAAFAA Al AFAART Leeal

file.nc

file.nc

file.nc

file.nc

. . |
Spiral Iracker

Documentation
Repository




Documentation in Three Dialects

— <netedf location="dods:"'dods.ndbe.y

1 200308 TSC.ne">
<dimension name="TIME" length
<dimension name="DEPTH" |
<dimension name="LATITUDE"
<dimension name="LONGITUDH
<dimension name="POSITION" I
<attribute name="description" val
number 1 at 59.6842 Degrees N -3
09:45:00"/>
<attribute name="data_type" valu
<attribute name="format_version'
<attribute name="platform_code"
<attribute name="datc_updatc" v
<attribute name="institution" valu

§5) G-ohetwork - Tre portd to soatisl dat - B0 |+
—<gmi:MI_Metadata xsitschemaLocation="http: 'www.ig
published xsd/schema/emi/gmi.xsd">
— <gmd:fileIdentifier~
<gco:CharacterString=0S_CIS-1_200308 TSC</gd
</gmd:fileldentifier=>
<gmd:contact gco:milReason="unknown"/>
<gmd:dateStamp gco:nilReason="unknown"/>
—<gmd:spatialRepresentationInfo>
—<gmd:MD_Georectified>
<gmd: berOfDi gcomilReason="un
— <gmd:axisDimensionProperties>
—<gmd:MD_Dimension>
—<gmd:dimensionName>
<gmd:MD_DimensionNameTypeCode ed
codeListxml=MD_DimensionNameTypeC
codeListValue="column">column</gmd:M
</gmd:dimensionName>

! Title: OceanSITES CIS in-situ data a
Total Score: 16/43
General File Characteristics

<attribute name="site_code" valu

Number of Global Attributes 40
Number of Variables 13
Number of Variable Attributes 148
Number of Standard Names 8

<attribute name="wmo_platform_
<attribute name="source" value="
<attribute name="history" value='
<attribute name="data_mode" val

<attribute name="quality_control | :g::gff:(‘j:::::im geo:milReason="unkn [ Spiral [ wone [ 133w [ 3466% | 6799% | AN U
{a"rfbute nzmﬁﬂqu?]ﬂy'_lxlc.ivcx v </gmd:MD_Dimenslon> Total [ ‘ [ X ‘ [
=attribute name= mt"e“(?es valy </gmd:axisDimensionProperties> Idenbfication | ‘ | ‘ [ x
http://www.coriolis.cu.org"/> — <gmd:axisDimensionProperties> Text Search | | X [ |
<attribute name="comment” valu —<gmd:MD_Dimension>
. ons” = ensi Extent Search \ [ x
<attribute name="conventions" val —<gmd:dimensionName>
<attribute name="nctcdf version" <gmd:MD_DimensionNameTypeCode cq Other Extent X ’ ’
<attribute name="title" \’;lue=”0c codeListxmlEMD DimensionName TypeC Information
<attribute name="summary” valu ._rodeLlsi\ alue="row">row<='gmd:MD _Di Creator X ‘ |
. . - - </gmd:dimensionName> Contnbutor I [ |
- <gmd:dimensionSize gco:nilReason="unkn [
- r publizher [ x \ |
<
Chl_1S0O.xm
NCML.xml
REPORT.html
L IS0 xml
07_TSC_NCML.xml
= L
Done

NcML

Documentation
Repository

Spiral Tracker




Spiral Development / Training

Check Back
With Data Collectors/

Providers
-~ | I Y I e . —— . -1 _ -
i N s, — —— i
| With Users | [ o J— ,‘\{ l

Spiral 2-N: Guidance /

Scientific Questions Implementation

New Reauirements._. _

- , _
NI 1 | |
~ellEn ot Cases - :

T / / Standard

Independent of standard

:| Metadata Content
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Spiral Development / Training: Potential Spirals

‘llllllllllllllll Discovery llllllllllllIIIIH....IIIIIIIIIIIIII Understanding Illlllllllllllllll’

Identification Extent E Acquisition Information Content Information

Id Geospatial Bounding Box . Instrument Attribute Type

Title Temporal Start/End . Platform Attribute Names

Abstract Vertical Min/Max E Instrument Keywords Attribute Definitions

Resource Date Place Keywords . Platform Keywords Attribute Units

Topic Category E

Theme Keyword .

Metadata Contact sEmmmmmmEEE

Science Contact E
Connection Distribution E Text Searches Quality/Lineage
OnlineResource: Distributor Contact - Purpose Sources
Name Online Resource E Extent Description Process Steps
Description Distribution Format - Lineage Statement Quality Reports /
Function Data Center Keywords E Project Keywords Coverages
Application Schema Browse Graphic -




Spiral Development / Training: Rubrics

") Creating Good Documentation - GEO-IDE Guidelines and Best Practices Wiki - Mozilla Firefox

) Mozilla Firofox

shttpzl/www.ngdc....sdav_R!PORT.html 4

NetCDF Attribute Co

The Unidata Attribute Convention for Data Discof
thosc files using standard metadata scarches. This

) Mozilla Firofox

& http:/ jwww.ngdc....ew=isoRubricHTML

ISO 19115 Report [
Title: Chlorophyll-a, Aqua M

This report identifies ISO metadata elements described in spirals of documentation development desenibed in Creating Good Documentation. Together these spirals
Total Score: 28/43 build a strong foundation for high-quality documentation. The ISO Standard includes a number of options for building on that foundation by addressing specffic scientific
needs. Sce Use Cases to CRUD for some examples.

General File Charac‘érmtlcs The clements are listed by name and are followed by M. C, or O if they are Mandatory. Conditional or Optional. They are followed by UDD (attribute name) if they
are mcluded in the NetCDF Attribute Convention for Dataset Discovery.

Number of Global Attributes 60
Number of Variables 5 The ISO 19115 Standard recommends Core Elements for nclusion in metadata. This tool tests also conformance with those recommendations.

Number of Variable Atributes 45 The Rubric at the top of the report summarizes the results. Each spiral is represented by a row in the rubric. The columns show the % of the elements in that spiral that

Number of Standard Names 5 exist in the record. Click the spiral name for more details.

I Spiral Nome This report is produced using this stylesheet. Please contact Ted Habermann if you have questions or suggestions.
Total

|Idensification Title: Aerosol Optical Thickness (100 KM)

|Te;u Search

|Exleut Search

|Ot.ha Extent Informarion

|
|
|
I Total Spiral Score: 27/41
|
|
|

| Spiral | Nomeyrrrt | 133%serirtc | 3466% i | 67:99% ponre | All oo
|Creator |Tm;,1 Spiral | I _| ‘
’C'omn‘bmor Identification | | _
;::ht:m : |_ e I
=4 es

Comsco C eeaaaw
Identification Information Dot _’—ﬁ
Con | I E—
e | 8 | | | —

’Ac quisition Information




Data and Information: End-to-End Process

Producers Consumers Community

N/

Information / Knowledge Wisdom

Data to Information Concept Mapping

Variables and Properties
Multiple Dialects
Persistence vs. Transport

Standards and Conventions Hierarchical Organizations
Spiral Development Training

Spatial/Temporal Data Systems Evolution



Questions?




