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What To Do With A DODS URL

TheDistributedOceanographiBataSystemis a systenthatallows youto access
dataovertheinternet,from programghatwerent originally designedor that
purposeaswell assomethatwere.

With DODS,you accesslatausinga URL, justlike a URL youwould useto
accesawebpage.However, beforeyou requestary data,you needto know how
to requesit in aform your browvsercanhandle. DODSdatais storedin binary
form, andby default, it is transmittedhatway, too.

Theotherproblemwith aDODSURL is thata singleURL mightpointto an
archive containing50 megabyteof data.Yourarelywantto requesthewhole
thing withoutknowing alittle aboutit. DODS providessophisticated
sub-samplingapabilities put you needto know alittle bit aboutthe datain order
to usethem.

Supposesomeongivesyou a hottip thattheres alot of gooddataat:

http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/reynolds_sst/sst.mnmean.nc

This URL pointsto monthlymeansof seasurfacetemperatureworldwide,
compiledby RichardReynolds atthe ClimateModelingbranchof NOAA, but
pretendyou dont know thatyet.

Thesimplestthing you cando with this URL is to downloadthedatait pointsto.
You couldfeedit to a DODS-enabledlataanalysispackagdik e Ferret,or you
couldappend. asc, andfeedthe URL to aregularwebbrowserlike Netscape.
Thiswill work, but youdont reallywantto doit becausén binaryform, thereare
about28 megabytesof dataatthatURL.



2 What To Do With A DODS URL

NOTE: A DODSsenerwill work with mary differentclients,someof which
aresupportedy the DODSteam,andsomeof which aresupported
by others.The operatiorof ary individual packages beyondthe
scopeof this manual.This guideexplainshow to useatypicalweb
browvsersuchasNetscapeéNavigatorto discover informationabout
thedatathatwill beusefulwhenanalyzingdatain anypackage.

You need to sample the
data

A betterstratgy is to find out someinformationaboutthe data.DODShas
sophisticatednethoddor subsamplinglataat aremotesite, but you needsome
informationaboutthe datafirst. First,we’ll try looking atthedatas Dataset
DescriptorStructue (DDS). This providesa descriptiornof the“shape”of the
data,usingavaguelyC-like syntax.You getadataset DDS by appending dds

to theURL.
Netscape:
File Edit Wiew Go  Communicator Help |
' ¢~ Bookmarks A Location: [t .f| @117 Whats Related |

Dataset {
Float32 lat[lat = 180];
Float3i2 lon[lon = 360];
Floathd time[time = 22A6];
Grid {
ARFATY
Intle zst[time = 2E6] [lat
MAHPS :
Floatbd time[time = 2E2E];
Float3d2 lat[lat = 180];
Float3i2 lon[lon = 360];
} sst;
Grid {
ARFATY
Intle mask[lat = 180] [Lon
MaPS:
Float3Z lat[lat
Float3Z lon[lon
+ mask;
1 osst;

120] [Lon = 360];

3607 ;

180];
3607 ;

T =
= | 100% | i e %8 &P B3 W

Figurel.1: A DODSDDS (sst .mnmean.nc .dds)
Find out what’s in the data Fromthe DDS shawvn, you canseethatthe datasetonsistf five pieces:
[0 A 180-elemenvectorcalled“lat”,

O A 360-elemenvectorcalled“lon”,

O A 226-elemenvectorcalled“time”,



O A “Grid” containingathree-dimensionarrayof integervalues(Int16)
calledsst, andthree“Map” vectorswhich maylook familiar, and

O AnotherGrid calledmask.

TheGrid is aspecialDODS datatypethatincludesa multidimensionahrray and
mapvectos thatindicatetheindependentariablevalues.Thatis, you canusea
Grid to storeanarraywheretherows arenotat regularintenals. Theres asimple
gridin figure1.2.
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Figurel.2: A Grid

Thearraypartof thegrid would containthe datapointsmeasuredt eachoneof
thesquaresthe X mapvectorwould containthe positionsof the columns,andthe
Y mapvectorwould containthe positionsof therows.

Of courseyou canalsousea Grid to storearrayswherethe columnsandrows are
atregularintenals,andyou’ll oftenseeDODSdatathatway.

(TheotherspecialDODS datatypeworth worrying aboutis the SequenceYou'll
seemoreaboutthemin sectionl.2. TherearealsoStructues andLists, but they
exist largely for internaluses andyou don't oftenseetheseusedin realdatasets.)

You canseefrom the DDS thatthe Reynoldsdatais in a 180x360x22&lement
grid, andthedimensionf the Grid arecalled“lat”, “lon”, and“time”. Thisis
suggestie, but notashelpful asonecouldwish. To find out moreaboutwhatthe
datais, you canlook atthe otherimportantDODS structurethe DAS , or Data
Attribute Structue . Thisis somevhatsimilarto the DDS, but contains
informationaboutthe data,suchasunitsandthe nameof the variable.Part of the
DAS for theReynoldsdatawe sawv above is shavnin 1.3.

NOTE: TheDAS is populatedatthe dataprovider’s discretion.Becausef
this, the quality of the datain it (themetadatd varieswidely. The
datain theReynoldsdatasetisedin this exampleare COARDS
compliant.Othermetadatatandardyou may encountewith DODS
dataareHDF-EOS, EPIC, FGDC, or no metadatatall.

Find out more about the
data variables



What To Do With A DODS URL

The info service also pro-
vides the DAS and DDS
information.

File Edit “iew Go Communicator Hmp|

§ "~ Bookmarks Ai Location: fhtty ,f| @17 what's Related |

Attributes { =
lat {

String wnits "degrees north";
String long name "Latitude";
Float3Z actual range 29.5, -89.5;
I
lon §
String units “"degrees_east";
String long nsme "Longitude";
Float3Z actual range 0.5, 359.5;

I

time {
String wnits days since 1-1-1 00:00.00";
String long name "Time"
Floatbd actual _Langs ?23486 730334
String delta t "0000-01-00 00:00: 00"
String awg period "0000-01-00 00.00. DD';
String prev_awg period "0000-00-07 00.00.00";

1

st §
String long name "Monthly Means of Sea Surfad
Float3d2 walid range -5., 40,
Float3d2 actual range -1. 789999962 35 27990987
String units “"degC"; H

.| I

[ [ 100% | o i %l @R ) \g,|

Figurel.3: A DODSDAS (sst .mnmean.nc.das)

Now we cantell somethingnoreaboutthedata.Apparentlythe lat vector
containdatitude,in degreesnorth,andtherangeis from 89.5t0 -89.5. Sincethis
is aglobalgrid, thelatitudevaluesprobablygo in order We cancheckthis by
askingfor justthelatitudevector like this:

http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/reynolds_sst/sst.mnmean.nc.asc?lat

Whatwe've donehereis to appenda constaint expressionto the DODSURL, to
indicatehow to constrainour requestor data.Constrainexpressionsantake
mary forms. Thisguidewill only describeafew of them.(You canreferto the
TheDODSUserGuidefor morecompleteinformationaboutconstraint
expressions.Yry requestinghetime andlongitudevectorsto seehow thisworks.

Accordingto the DAS, timeis keptin “dayssincel-1-100:00:00"in this dataset.
You canalsolearnfrom the DAS the actualtime periodrecordedn thedata
which, becaus@f your familiarity with the Juliancalendar, you instantly
recognizeasbeaginningin Novembey 1981. Youmight alsonoticethatthemask
arrayis usedto indicatelandandseaandhasonly thevaluesO and1.

DODSprovidesaninfo service thatreturnsall theinformationwe've seensofar
in asinglerequestThereturnednformationis alsoformatteddifferently (some



1.1 Peeking at Data

would say“nicer”), andyou canoccasionallffind senerspecificdocumentation
here,aswell. Somewill find thisthe easiestvay to readtheattribute andstructure
information. You canseewhatinformationis availableby appending info to a
URL, like this:

http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/reynolds_sst/sst.mnmean.nc.info



What To Do With A DODS URL

Use subscripts to sample

a Grid.

Sampling a Grid produces
part of the Grid, including
the map vectors.

Metscape:

File Edit “iew Go

? ¢ Bookmarkst |

T

'_I.
==
o
o

lat,
£1.5. e60.5, 53 5
lon, [3]

206.5, 207.5, 203.5

3% %5 @P BB N2
—_———

Figurel.5: Partof aDODSGrid.

1.1 Peeking at Data

Now thatwe know alittle aboutthe shapeof thedata,andthedataattributes,let’'s
look at someof thedata.

You canrequest pieceof anarraywith subscripts justlike in aC programor in
Matlabor mary othercomputedanguagesUsea colonto indicatea subscript
range.

...sst/mnmean.nc.asc?time[0:6]

This URL will producefigurel.4

Metscape:

File Edit View Go  Communicator Help |
{ ¢ Bookmarks A Location:] 57 what's Related ‘
time, [&]

TE3486, TE351e, TE3547T, TE3LTE, TE3606, TE3637

= [ 100% | ] e %l 2P B3 N

Figurel.4: Partof avector

You cando the samefor oneof thegrids:

...sst/mnmean.nc.asc?mask[28:30] [206:209]



1.1 Peeking at Data

Which producesa portionof theland masksomevherenearAlaskas Kenai
peninsulashavnin figure1.5

Noticethatwhenyou askfor partof aDODS Grid, you getthearraypartalong
with the correspondingartsof the mapvectors.

If you areinterestedn the Reynoldsdatasetyou areprobablymoreinterestedn
theseasurfacetemperaturelatathantheland mask.Thetemperaturelatais a
three-dimensionajrid. To samplethe sst Grid, you justaddadimensiorfor
time:

...sst/mnmean.nc.asc?sst[12:13] [28:30] [206:209]

This producesomethindik e thefigureshavn in figure 1.6

Figurel.6: Partof theReynoldsSSTdata

Notethatthe sstvaluesarein celsiusdegreesmultiplied by 100,asindicatedby
thescale factor attributeof theDAS. Furtherit’'simportantto remember
with this datasetthatthe datawereobtainedby calculatingspatialandtemporal
means Consequent|ythedatapointsin thesst arrayshouldbeignoredwhenthe
correspondingntryin themask arrayindicateshey areoverland.



What To Do With A DODS URL

A Sequence is a relational
table.

You can sometimes find
data attributes among the
data.

1.2 Sequence Data

Griddeddataworkswell for satelliteimagesmodeldata,anddatacompilations
suchasthe Reynoldsdatawe've justlooked at. Otherdata,suchasdatameasured
ataspecificsite,is not soreadily storedin thatform. DODS providesa datatype
calleda Sequencdo storethis kind of data.

A Sequenceanbethoughtof asarelationaldatatable, with eachcolumn
representing differentdatavalue,andeachrow representing differentdata
“instancé. For example,anoceantemperatur@rofile canbestoredasa
Sequencef pressur@andtemperaturgairs,anda weatherstations datacanbe
storedasa Sequenceavith time in onecolumn,andeachweathewariable
occugying anothercolumn.

Let'slook ata coupleof SequencesThefirst oneis acollectionof CTD data
(hydrographidata, includingtemperaturepressuresalinity, andsoon):

http://dods.gso. ri.ed /cgi-bin/nph- g/rlctd

The DAS (append. das to the URL) for this datais pretty uninformatie, telling
usonly thatall the dataarestoredasstrings.You canseethisin figure 1.7.

Figurel.7: A DAS for Sequenceélata.

Ontheotherhand,alot of theinformationwe would getfrom the DAS is actually
encodedn thedataitself, whichyou canseeby looking atthedatas DDS
(append. dds to the URL), shawvn in figure 1.8.

We cangetsomeideaof the datacoverageby askingfor someof thetime and
locationdata,with a URL like this:

...rlctd.asc?cr iseid station year_s month_s day_s lat_s lon_s
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Figurel.8: A DDSfor Sequenceélata.

This producesaresponseshavn in figure1.9. Use a selection clause to

After reviewing the datain thelastrequestperhapsve decidewe only wantto ~ SEleCt Sequence rows.
seedatafrom oneof thecruisedisted,or maybeonly datafrom themonthof

May. We canadda selectionclause to the constrainiexpressiorto selectonly

thatdata.For example:

...rlctd.asc?cr iseid station year_s month_s day_s lat_s lon_s month_s

This producesa tablecontainingall therows from figure 1.9wherethe month
datumis May. Try enteringthenewv URL in your bronvserandseewhatyou get.

Selectionclausesanbe staclked endlesslyagainsia URL, allowing all the
flexibility mostpeopleneedto sampledatafiles. Heres anexampleof a URL that
requestsll the oxygendatain thefile takenin May ata specificdepthrange:

...rlctd.asc?02 month_s pres O pres 100
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Figurel.9: Therlctd datesandlocations

Thefirst clausein aconstrainiexpressiorhasa name too. It is the projection
clause. Thisis thelist of variableghatyouwishto have returned subjectto the
constrainbf the selectionclause In the previous example the projectionclause
consisteonly of theo variable.In theonebeforethat,thelist waslonger
containing? variables.



1.3 An Easier Way 11

Figure1.10: The DODSDatasefAccessForm

1.3 An Easier Way
The DODS query form is

DODSalsoincludesaway to sampledatathatmalkeswriting a constraint an easier way to sample
expressiorsomavhateasier Append. tml totheURL, andyougetaformthat data.
directsyouto addinformationto samplethedataata URL:

...sst.mnmean.nc.html
Sendinga URL endingin . tml returnsaform like this:

It's usefulto have abrowserwindow openwith oneof thesequeryformsin it
while you readthis section.

Nearthetop of thepage you'll seeaboxentitled“Data URL". At this point, if
you've beenfollowing along,it shouldlook prettyfamiliar. If you're justjumping
in, it'sthe DODSURL connectedo the datawe're interestedn, but unsampled.
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Select variables by click-
ing on a checkbox.

The web interface works
for Sequence data, too.

Moving down the page thereis alist of “Global Attributes”, whichis really just
for your perusal At this point, theres not muchto bedonewith this, but it is often
helpfulinformation.

Theimportantpartof the pageis the“Variables”section.For eachvariablein the
datasetyou’ll seethedatadescription(e.g.“Array of 32 bit Reals[lat = 0..179]"),
acheckboxatext inputbox,andalist of thevariables attributes.If you click on
thecheckboxyou'll seethevariables arrayboundsappeain thetext box,and
you'll seethatvariableappeaiin aconstrainexpressiorappendedo the Data
URL atthetop of thepage.If you editthearrayboundsn thetext box, hitting
“enter” will placeyour editsin the DataURL box.

In theoh-so-unlilkely eventyou daretry all this withoutyour documentatiovade
mecumalong,theres a| show Help | buttonup nearthetop of the page Clicking
therewill shaw youinstructionsabouthow to proceed.

NOTE: You'll seea“stride” mentionedThisis anothemway to subsample

DODSarrayor Grid. Askingfor lat getsyouthefirst five
memberf thelat array Addingastridevalueallows youto skip
arrayvalues.Askingfor lat 1 getsyouevery secondarray

valuebetweerD and10: 0, 2, 4, 6, 8, 10.

Move on down thevariablelist, editingyour requestandexperimentwith adding
andchangingvariablerequests.

Whenyou have arequestyou’d like to make, look at the buttonsat thetop of the
page.

Figurel.11: DatasetAccessForm Detall

You canclick on[ Get Ascll], andthe datarequestwill appeain abrowser
window, in comma-separatddrm. The| Get Binary | buttonwill save abinary
datafile onyourlocal disk. (The‘ Send to Program |Will sendthe URL directlyto
aDODSclient. However, it requiresa suitableDODSclientto berunningonyour
computerandalsorequiresyouto install a helperapplicationfor your brovser
Thereareinstructiongfor doingthis atthe DODShomepage.)

The DODSDataAccesg-orminterfaceworksfor Sequenceataaswell asGrids.
However, sinceSequenceonstrainexpressiongook differentthanGrid
expressionstheform looksslightly different,too. You canseefrom figure 1.12
thatthe variableselectiorboxesallow youto enterrelationalexpressiongor each
variable.Besidethat, however, thefunctionis exactly thesame.
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Figurel.12: DatasetAccessFormfor Sequenc®ata(detail)

NOTE:

Not all DODSsenerssupportall the DODSfunctionality Thereare
afew non-standarddODS senersouttherein theworld thatonly
supportthe bareminimumrequired.Thatminimumis to respondo
queriesor theDDS, DAS, and(binary)data. The ASCII dataandthe
webaccesgorm areoptionaladd-onghatarenot requiredfor the

basicDODSfunction.
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Finding More DODS URLSs

TheDODS packagevasdevelopedto improve waysto sharedataamong
scientistsMany times,datacomesin theform of a URL enclosedn anemail
messageBut thereareseveral otherwaysto find datasened by DODS seners.

2.1 GCMD
The GCMD now catalogs

TheGlobalChangeMasterDirectoryis a sourceof a hugeamountof earth DODS URLs!

sciencadata. They now catalogDODSURLSs for thedatasetshathave them.You
cansearclon“DODS” right from the mainpageto find mary of thesedatasets.
Try thatsearchthenclick on oneof the datasetnameghatreturns andlook at
thebottomof theresultingSetDescription”page underthe heading'Related
URL”

If youmale thatsearchcheckthelist for the Reynoldsdatafrom chapterl; it
shouldbethere.

2.2 DODS Dataset List

TheDODSHomepagehasallist of availableDODS datasetsClick on| Datasets |

in thetableof contents.You canfind a URL anda brief descriptiorfor several The DODS project sup-

hundreddifferentdatasetérom thatlist. ports an ad hoc list of data
URLs.
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2.3 Web Interface

Thisis alittle bit snealy. Marny sitesthatsene oneDODSdatasetene several
othersaswell. TheDODSwebinterface(if it's enabledy thesite)allows youto
checkthedirectorystructurefor otherdatasetskor example let's look atthe

The web interface allows Reynoldsdatawe saw in chapterl:

browsing data directories.
http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/reynolds_sst/sst.mnmean.nc.html
If we usethesameURL, but withoutthefile attheend,we canbrowsethe
directoryof data:

http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/reynolds_sst/

The DODSsener checksto seewhetherthe URL is adirectory andif so, it
generateadirectorylisting, likein figure2.1.

Figure2.1: WebInterfacelndex Listing

You canseefrom thedirectorylisting thatthe monthlymeandatasetve've been
looking atis accompaniethy a weeklymeanset,andadaily set.You canclick on
thosedataset$or moreinformationaboutthem,andproceedo examineanduse
themjustaswe've donewith the otherexamplesin chapterl.

NOTE: Thislist is producedy aDODSsener. It only really understands
DODSdatafiles. If thedirectoryyou're looking at hasotherfilesin
it, clicking onthemwill probablyproduceanerror
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2.4 File Servers

Somedatasetyou'll find areactuallylists of otherdatasetsTherearea few of

thesefile servesin the DODS Datasetist onthe DODSHomepage. A file

seneris itself aDODS datasetprganizedasa SequencesontainingURLs with

someotheridentifying data(oftentime). You canrequesthe entiredatasetor

subsamplét justlike ary otherDODSdataset. A file server is a list of
other datasets, but it's a

Thereis afile senerfor GSO/URIs archive of AVHRR seasurfacetemperature
dataset, too.

data:
http://maewest.gso. ri.ed /cgi-bin/nph-ff/catalog/avhrr.catalog

Look atthis sener’s DDS, andthewebinterface,andthentry askingfor some
datalike this:

.../catalog/avhrr.catalog.asc?D D _ year 2000 month 1

This produceslist of all thedataURLSs correspondingo measurementskenin
themonthof January2000.

2.5 Matlab GUI

The DODSMatlab GUI browsercontaingts own frequentlyupdatedist of
availabledatasetsUsingthatsoftware,you canselectdatasetsvith amousefrom The Matlab GUI has its
alarge selectiornof the availableURLSs. For moreinformation,pleaseeferto the own list of available data.
TheDODSMatlab GUI manual.
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Further analysis

This guideis aboutforminga DODSURL. After you have figuredout how to
requesthedata therearea variety of thingsyou cando with it. (DODSsoftware
mentionedereis availablefrom the DODSHomepage.)

[0 Useagenericwebclientlike et rl (astandargartof theDODS
package)thefreeprograms et orl n , orevenabrowserlike
etsca e a i ator OrInternet lorer to downloaddatainto a
local datafile. To beableto usethedatafurther, youwill probablyhaveto
downloadthe ASCII versionby usingthe .asc sufiix ontheURL, asin
theexamplesshavn. Use a generic web client
or a DODS client to get the

0 Therearepre-package®ODSclientsavailablethatcandownloadbinary data you've chosen.

DODSdatafrom thewebinto ausefulform. As of June29, 2001,
commandine clients(loaddods) areavailablefor the MatlabandIDL data
analysiservironmentswith which you candownloadDODS datadirectly
into IDL or Matlabobijects.

0 TheFerretandGrADS freedataanalysispackagedothsupportDbODS.
You canusethesefor dovnloadingDODS data,andfor examiningit
afterwards.(Therearelimitations. As of June29,2001,Ferretcannotread
datasetsenedasSequenceata.)

0 TheMatlabanalysispackagealsosupportsa DODSclientattachedo a
graphicaluserinterface.Youcanusethe GUI to createa constrainedODS
URL, anddownloadthedatadirectly into Matlabh The TheDODSMatlab
GUI containgmoreinformationaboutthe MatlabGUI client.

O If youhave adataanalysigprogramor packagehatyoulike, you canlook
into the possibility of linking thatpackageao the DODStoolkit library, in
effect makingyour programinto aweb-capabl®©ODSclient.

DODS llibraries exist to mimic thebehaior of theNetCDFandJGOFSdata
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acces#PIs. If your programalreadyusesoneof theseAPIs, gettingit to
runwith DODSmaybeassimpleaschanginghelibrariesto which you
link it. The TheDODSUserGuidedescribesiow to dothis,andtheThe
DODSToolkit Programmers Guidedescribehow you canusethe DODS
toolkit directly to createa new applicationthatdoesnt useoneof the
establishedlataacces#\PIs.

Theuseof theseclients,like thewaysin which you cananalyzethedatayoufind,
is beyondthe scopeof this (or ary) book. Enjoy.
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