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Preface

Thisdocumentlescribewersion6.0 of the OpenSourceProjectfor a Data
AccessProtocol(OPeNDAP) Matlab GraphicalUserinterface(GUI), asystem
intendedo allow researchergansparenaccesgo earthsciencedata—storedn
ary of severaldifferent le formats—acrosthe Internet. The OPeNDAP Matlab
GUI wasoriginatedby DeirdreByrneandPeterCornillon.

This documents relevantto the following softwareversions:

OPeNDAP MatlabGUI 6.0
OPeNDAP dataaccesgprotocol 2.0
loaddodqMatlabcommand-lineclient) 3.45

loaddap(enhancedatlabcommand-linelient) 3.4.4

We areinterestedn feedbackandbug reportsaboutthe OPeNDAP Matlab GUI
Pleasesendthemto: support@unidata.ucacu.

Usingthe OPeNDAP Matlab GUI, aresearchecanbrovseandretrieve earth
sciencedatafrom mary differentsourcesimportingit directly into Matlab,where
it is availablefor displayor for furthermanipulation.The OPeNDAP Matlab GUI
providesa graphicalervironmentwithin which aresearchecanbrovsemary
dataset$o nd appropriatedata,canselector subsampleéhatdata,andcan
displayit aswell, all by usinga simplepoint-and-clickuserinterface.

An overviewn of the systems useis presentedandspeci c tasksillustrated,for
dataprovidersaswell asfor users.

Thisdocumentlsocoversthe OpenSourceProjectfor a DataAccessProtocol
Matlabcommand-lineclients,with which aresearchecandownloaddatadirectly
into Matlab,for furtheranalysis.The OPeNDAP MatlabGUI providesagraphical
front-endto suchaclient, but you canusethemdirectly aswell, which canbe of
usein automatingdataanalysisfor example.
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0.1 Tasks lllustrated in this Guide

For aquick startto getting,installing,andusingOPeNDAP Matlab GUI software,
seethelist belov of tasksdescribedn this document.

U Quickstart.(page2) (You mayalsoappreciatdOPeNDAP Quidk Start
Guiddor a quick overvien of theOpenSourceProjectfor a DataAccess
Protocol.)

U Gettingandinstallingthe OPeNDAP Matlab GUI software. (page53)
U Installingtherestof the OPeNDAP software. (page53)

U Updatingthedatasetist to includethe mostrecentversionsof all the
datasets(pagelb)

U Readingyour own datasetinto the browser (page35)

i UsingOPeNDAP from the Matlabcommandine. (pagel0)

0.2 Who is this Guide for?

This guideis for peoplewho wishto useMatlabto browvseandretrieve datafrom
existing on-line OPeNDAP datasetsScientistavho wish to sharetheir datawith
colleaguesnayalso nd thisausefulsystemsinceit is arelatvely simplematter
to setup a senerthatcanallow remoteacces$o your data.

This documentatiomssumethatthereadersarefamiliar with computersandthe
internet,but arenot necessarilyprogrammersMore thana passingamiliarity
with Matlabwill beuseful,aswill anunderstandingf elementarynternet
conceptssuchasURLs andhttp.
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0.3 Organization of this Document

This bookcontainshothintroductoryandreferencematerial. Thereis alsoa
descriptionof theinstallationprocedure.

Chapter 1 providesanoverview of the entiresystemjncludinganintroduction
to its use,andsometutorial-styleexamples.

Chapter 2 Providesareferencdo the menusandoperationsusedin the
OPeNDAP MatlabGUI.

Chapter 3 Describediow to addyour own datasetso the OPeNDAP Matlab
GUIL.

Appendix A on page53 Containgtheinstructionsor installingthe OPeNDAP
Matlab GUI, andtherelatedOPeNDAP softwareyou mayrequire.

0.4 Conventions

Thetypographicconventions shavn in Tablel arefollowedin this guideandall
theotherDODSdocumentation.

Tablel: TypographicCorventions
Literal text | Typedbythecomputerorin acodelisting.
User input Typethis preciselyaswritten.
Variables Usedasaplaceholderfor auserspeci edor vari-
ablevalue. Choosean appropriatevalueanduse
thatin place.

Button Text Usedto indicatetext ona GUI button.
Menu Name | Thisis thenameof a GUI menu.

Whenreferringto abuttonin amenu,we will oftenusethe notation:

. For example, Options,Color s,Foregr ound |would indicatethe
buttonin the Colors menu,selectedinderthe Options menu.
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The OPeNDAP Matlab Graphical User
Interface

The OPeNDAP Matlab GUI combinesOPeNDAP, a powerful dataaccess
protocol,with a corvenientsetof displayfunctions,andthe e xibility andpower
of the Matlabmathematicprogrammingervironment. The effect of the
OPeNDAP MatlabGUI is to turn Matlabinto a powerful network browser
capableof readingspecializedlatamessagefom the Internet.For this reason,
we oftenreferto it asan OpenSourceProjectfor a DataAccessProtocol
“browser”

This chaptercontainsanoverview of the browvser whichwill be usefulfor most
browserusers.lt startsin Sectionl.2on page3.
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Some nd it easiest to
jump right in.

1.1 Quick Start

If you arealreadysomeavhatfamiliar with MatlabandOPeNDAP, youmay nd it
simplestto jumpright in. (You mightwantto consultOPeNDAP Quidk Start
Guidebeforethis book,for a brief descriptionof hov OPeNDAP works.) After
the OPeNDAP Matlab GUI hasbeeninstalled,andthe necessargrvironment
variablesset(SeeAppendixA on page53), run Matlah

$ matlab
WhenMatlabhasstartedup, startthe browserby typing:
>> prowse

Threewindows will popup. Onebig one,for selectinggeographicegionsin
whichto searchor data,andfor displayingit, andtwo smallerones.Oneof these
is for selectingdataset$o browe or display andonefor selectinghevariables
youwantto display

Usethemouseto selecta dataseto look at. (Click onceto seletadatasetClick
twice to openadatasefolder) You'll seethatthelists of availablevariables
changedo list only thosevariablesin thatdatasetMove to the Variablewindow,
andchooseavariablefrom thelist presentedNow, switchto the big mainwindow
and usethe‘ Set Data Range ‘ buttonto outlinea geographicgectangleandatime

anddepthrangeto look at. Click to getanindicationaboutwherethe
datais, andsomeinformationyou canuseto estimatghesizeof thedataseyou're
requestingClick [ Get Data |, andfollow the directions,andyou shouldsoonseea
mapof your datain thedisplaywindow. Thebrowvserimportsdatain a consistent
setof units,sothatdatafrom ary sourcein thelist will appeaiin thesameunits.

Subsequeniequestdor datawill notoverwritethe original ones.Eachsetof
downloadeddatais storedwith a uniqueMatlabvariablename sothatmary
requestsanbemadein eachMatlabsession.

You canalsobegin by settinga datarangeto specifyatime periodor geographic
areaof interestandthenselectinga dataseandvariable,or the otherway around.
All of theseparametersnustbe setbeforemakinga datarequestput they canbe
setin ary order

Youwill nd ausefulreferenceao the OPeNDAP Matlab GUI buttonsandmenus
in Chapter2.
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1.2 What is the OPeNDAP Matlab GUI?

The OPeNDAP Matlab GUI displayconsistof amap,atimeline,adepthrangea
smallarrayof pushluttons,andseveraldrop-deavn menus(Figurel.1).

You canusethe OPeNDAP Matlab GUI for four distinctoperationssettingthe
parametersf arequesfor data,queryinga datasetboutits contentsjssuinga
requesfor data,anddisplayingtheresultsof arequest.

Data Resolution Display  Preferences  Helpl
Get Details. | 1 JAN 1750 Timne in Years
Q L 500 850 a0 1250 2000
' : ' : : ' ; -3000 t
-2000 |
-1000 |
ot
1000
2000
3000 ¢
4000
T T = : R aQdo
Ligw Text | Set Data Range | Clear Selections | Zoom | auir_ |

Figurel.1: The OPeNDAP MatlabGUI Main Window

You canalsoseeatext versionof thewindow, by clicking onthe|view Text
button. Returnto the graphicalview by clicking | view Plots |

1.2.1 Setting up a data request

To setup adatarequestyou mustselectthe variableanddatasetou wishto
examine.Selectthesefrom the variableanddatasetists thatappeamwhenyou
startthe browser If you've closedthosewindows, you canrecallthemwith the

‘Data,Show Data Bookmarks ‘button. Choose the dataset and

TheVariable andDataset menusdependon eachother Onceyou've selected
somethingrom onemenu,the othermenuchangeso displaythe corresponding

variable you want to see.
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Distributed Cceanographic Data System Browser w5.1.7-beta
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|— betaeen 1900 and the first guarter of 1953 [Levitus and Boyer 19345, Most
daran E observations, however, were collected after 1950, Dbservations were hinbed
F=iannn i 2 one -cegree grid over the entire globe and compared with 2 "irst—guess "
estimate based of one-dedree 2onal averages for the ocean basit in gquestion.

Depth & correction factor bazed on the difference between the "first-guess” and
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| M the results were median filtered to yield annual (also; monthly and seazonal, gy
climatologies rezolved at one degree in latitude and longitude. The w0234
IR jale i o Gruce.

I
Clear Selections | aur |

Figurel.2: The OPeNDAP MatlabGUI Main Window

entries.For example,if you areinterestedn temperaturesjou canselectt in the
Variables menu.After this, the datasetshatcontaintemperaturelatawill be
highlighted(displayedwith bold font) in the Bookmarks menu.Oncethesehave
beenselectedthe spatialandtime rangesof the selectedlatasetreindicatedon
thedisplaymap. You canusethe[zoom | buttonto examineary of thedata
displaysmoreclosely

You canalsobegin your dataselectionby selectingheregion, time, or depthyou
wishto examine.The Datasets andVariable menuswill beupdatedo shav
only datasetshatcontaindatain thoseregions.

The OPeNDAP Matlab GUI usedocally-cachedarchvesof “metadata’to
describedatasetsvhich may be storedon ary machineconnectedo theInternet.
This allows the OPeNDAP Matlab GUI to downloadits datain a consistensetof
units,allowing comparisonsmongdatasetsYou canusethe

| Data,Update Bookmarks | buttonto updatethelocal archiveswith ary new
dataset®r changesn existing datasets.

1.2.2 Querying a Dataset

After adatasetyariable,andregion (spaceandtime) arechosenyoucan nd out
roughly how muchdata(andwhatkind) you have selectedvith the|Get Details |
button. Clicking thiswill sendaqueryto thedataseto nd outhow muchofit ts
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your choserrangesfor example,how mary imagedfall within your time range,
or how mary XBT castdall within your geographicelectionbox.

For griddeddata,the| Get Details | buttonwill displaya starin the Time window
for eachgrid available. Thatis, if you arelooking ata datasetonsistingof a
seriesof completegrids,oneperday, youwill seeastardravn for eachdayin the
requestedime range.If you're looking ata datasetontainingnon-griddedlata,
you'll seestarsin thegeographi@anddepthwindows,too.

1.2.3 Issuing a Data Request

Oncethe parametersf a datarequeshave beenspeci ed,you canissuethe
requesby clicking the| Get Data | button.

Sometimesinad\ertentlyor not, you askfor alot of data. The browvserhasa data
sizethresholdyou cansetto notify youwhenyou male arequestike this. The
datasourceyou've selectednay give the bronvseranestimateof how muchdatais
ontheway, andthebrowserwill askyou for con rmation in the eventthatthe
estimatedsizeof thedatarequestedakesup morememorythanthe datasize
thresholdspeci edin the| Preferences,Get Data Threshold |popupmenu.

If youapprae therequestor if youwerent asled),therequestediataare
retrieved,loadedinto Matlab,anddisplayedaccordingto the directions(you will
beasledfor thesedirections seesectionl.2.4). The browserdisplaysa message
telling youwhathasbeenloadedinto Matlab( gure 1.3).

DODS Browser Message

This request generated 1 separate URLs,
which are stored in the sets: R1_ :

Each individvual argument is stored like s0:

R1_Acknowledge
R1_Depth
R1_Latitude
R1_Longitude.
R1_Salinity
R1_URL

Figurel.3: Datareturnecto Matlab

Notethatalongwith the datayou requestedihe URL thatpointedto thatdata,as

well asthetext of ary creditsthatapplyto the dataarealsoreturned.To duplicate The request returns the
therequesjustmade sayin somelatersessionyou couldissuethefollowing URL, which you can use
command: later.
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Choose the display axes.

You can use the Display
Dialog to subsample or
modify data arrays.

>> loaddods(R1_URL)

(ThisassumeshatR1.URLhasnot changedSincethe browseris likely to re-use
thatnamein futuresessionsit is goodpracticeto save it in adifferentnameif you
think you mightrequesthatdataagain.)

Of coursepncethedataareincorporatednto Matlabvariablestheentirepower
of theMatlabanalysigpackages available. For mary usersthisis therealgoal.
Otheruseramay nd thedatadisplayfunctionsof the OPeNDAP MatlabGUI
valuable.

1.2.4 Displaying the Data

Eachtime you usethe browserto requestata,it will askhow thedataareto be
displayed.The rst thingthathappenss thatthe brovsermakesaguessasthe X,
Y, andZ coordinateyou wantto display It con rms theguesdy presentinga
dialogto youlike theonein gure 1.4.Usingthis dialog,you canselectthethree
coordinatego be displayedrom amongall thevariablesreturnedby the data
request.

Usingthis Displaydialog,you canmodify your earlierchoices andyou canalso
selectthetype of displayyouwant(colorimage,contourplot, quiver plot, andso
on), andfurtherselectthereturneddata.

You cancall this dialogup with the| Data, Plot acquired Rxx | button.

In somecircumstanceshe Z datamightbereturnedasathree-dimensionarray
To displayit, thearraymustbe subsampledYou cando this by typing a Matlab
expressiorright into the Z-datatext box. For somedatasetsthe Matlab matrix
transpositioroperator(' ) is importantto usehere.Othersmight requirea matrix
sampling.

Thedialogcontainghefollowing elds to modify:

Plot Number Thisis thenumberof theplot, assignedndincrementedy the
browser

Acquisition Number Request$or OPeNDAP dataarenumberedvithin a
Matlab sessionNamesof datavariablesfrom the rst requestarepre xed
with R1. Thesecondequesmakesvariableswith R2, andsoon. This
keepsdatafrom beingoverwrittenasrequest@aremadeafterotherrequests.

Plot Type A list of availableplot types.Thesearestandardvatlabtypes.

Plot Data Dependingontheplot typeselectedthedisplaydialogwill presenein
assortmenbf selectiorlists to setplot parameters.

Display Window A selectionlist is presentedo allow you to specifywhetherthe
plotting shouldbe donein anew window, in the existing browserwindow,
or in awindow to be speci ed.
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Figurel.4: TheDisplayDialog

X-data, Y-data, Z-data, V-data Thedatato be plottedmustbe speci edin these
elds. If ary of thesearraysmustbetrimmed,processedransposedyr
sampledyou canentervalid Matlabexpressiongo do soin thetext boxes.
For example,if you have anarraythatneeddransposingyou cantypethe
Matlabarrayinversionoperator(' ) afterthearrayname.

At the bottomof thedisplaydialog, therearefour buttons.Usethe[Cancel |button
if you've thoughtbetterof thewholething, andwishto make anotherdata
request.Thedatawill still beavailableinsideMatlab,but the browserwill skip
plottingit. The[Plot Selected | buttonwill plot the dataselectedn thedialog. If
youwantto plot severallayersat once,use| Plot All |, andall the datawill be
plottedatonce.A buttonwill appearon the browserwindow to allow
youto ip throughtheplots.

The| Overplot | buttonis atogglebutton. Whenit's activatedthe browserwill not
clearthe previousplot whendrawing anew one.Click it to activate,andclick it
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againto de-actvatethis mode.

Figurel.5: TheDisplayDialog, Contourplotting

Severalof the plotting modesrequiredifferentsettings Whenyou selectthe plot
mode,drop-davn lists anddialogswill appeatto allow thesesettings.See
gure 1.5for anexample.

1.3 Example Sessions

Thesimplestway to begin to usethe OPeNDAP Matlab GUI is to follow along
with asimplesessionTwo exampledfollow: the rst useshe OPeNDAP Matlab
GUI window to displaydata,andthe seconduseshebrowvseronly asa
mechanisno retrieve data,which is thenexaminedwith someotherMatlab
functions.

1.3.1 Drawing a Simple Picture
Select the dataset and the

variable. StartMatlab,andstartup the browser (Seepage2).

1 TheBookmarks andVariables menusshouldalreadybevisible. If not,
usethe| Data,Show Data Bookmarks | button. The Bookmarks menuwill
look roughlylike gure 1.6.Look under“SST,” thenclick ontheentry
marked “ReynoldsDaily Long TermMeanSST’
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NOTE: Whenyou click onthis datasetyou'll seealittle message
comeup labeled‘Policy.” This describevhereyoucan
downloadthis datayourself. Dataprovidersoftenrequire
messagebk e thiswhenprogramdik e the OPeNDAP Matlab
GUl incorporateheir data.

DS Browse Bookmarks

Bookmarks

[+] Batitpmetry —->=
[+] ®Nsc. ——==
[+] 55T -2
[+] Surface —-»2>
-] warer cofumy:
0 World Ocean Atlas 1331 Seasonal — PrIEL
0 Worfd ocean Atlas 1224 Anpnaf — PYIEL
0 Worlhd Ocean ATHES 1353 Mosntify — PyEL
[+] Wing —-»
|[+] New Bafasers —->>

Figurel.6: TheBookmarksvienu

This datasetontainsseasuriacetemperaturefor theentireglobe,in one
degreesquaresfor eachdaysinceabout1800. Youwill seearectanglen
themainwindow outlining the entireglobe. Thetime window containsa
smallline startingaround1800,andmoving forward. Zoom in to select the time.

Click the[Zoom | button, andclick theleft mousebutton nearthe Reynolds
time line afew times,until thetime is measuredn daysor months.(If you
nd thedefault colorshardto seeclick onthe| Preferences,Color s |button
to adjustthemto your liking. Usethe‘ Preferences,Sa ve Preferences ‘ button
to save your colorsfor thenext time.) Theleft mousebuttonzoomsin, and
theright button zoomsout. You canalsoselecta smallrangeby clicking
anddragging,andthatrangewill be mappedoverthetimeline.

Click on| set Data Range ], andselecta time rangeby clicking anddragging
in thetime window (be patient).Remembethatthis datasehasa global
grid recordecevery day Be carefulnotto selectmorethanyou'r willing to
wait for.
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Select the geographic
range.

Get the data.

The GUI is just a spe-
cialized form of a web
browser like Netscape.

»

Va

While you areselectinghe range you might noticethe Datasets or
Variables menuschanging.Thesemenusaredynamicallyloadedwith all
thedatasetaindvariableghatmight overlapthe datarangeyou select.
However, thechangewill notaffectyour selection.

NOTE: If you selectadateor geographicangenot coveredby the
dataseyou've selectedthe bronvserwill unselecit. Messages
for sucheventsareprintedin the main Matlabwindow.

Now selecta geographiacangeby clicking anddraggingin themain
window. By default, thewholeworld is selectedsoif you skip this step,
youwill still getdata.Whenselectingatime range remembethatthis
datasets madeup of weeklymeanssobe carefulyoudon't askfor too
much.

Click the[ Get Details | button. Thiswill puta starateachpointonthetime
line wheredatais available. You mayseethatyou've selected®9 points,

which couldbring alot of databack. You canre ne your selectionatthis
pointto selectthe few datapointsof interest.

Click the[ Get Data | button. Youwill seeadialogbox thatsays:“Hangon,
transferringdata; andsomeotherstuf, like adialogannouncingvhat
numberthis requesis. Eventually the browserwill popuptheData
Display dialog( gure 1.7),askinghow you wish to displaythe data
returned.Unlessyou've beencarefulin selectingyourtime range|t's likely
thatthetemperaturarrayreturnedwill have threedimensionsThebrowser
is designedo allow this, soit's notaproblem.If youwantto seea plot of
somethingoesideghe rst time array you mayhave to click onthetext box
for theZ values,andadda Matlabindexing expressionThatis, if thebox
readsSST andyou wantto seethetwelfth arrayin the seriesyou should
changeheZ valuetext box to somethindike SST(:,:,12) to getit.

Watchthedatadisplay A messagavill announcevhenthedatahave been
returnedo the Matlabworkspaceandwhatthe new variablenamesare.
You canexamineanddisplaythesevariabledik e ary otherMatlabvariable.

A Short But Edifying Digression About the Internet

The OPeNDAP Matlab GUIgetsits dataover theinternet,andtheway it speci es
thelocationof thedatait wantsis with a URL very similar to the URL you might
usein awebbrowvser suchasNetscape. In fact,the OPeNDAP MatlabGUI can
bethoughtof asavery specializedvebbrowser thatcanonly look ata very
particularkind of webpage.Whenyoutypea URL into awebbrowser the
browser“de-referencesthe URL to producethe pageyou canread.Whenyou
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Display acquire

Figurel.7: The“Display Data” menu

entera URL into an OPeNDAP Matlabprogramcalledloaddods, thatprogram
de-referencethe URL to producedatain the Matlabworkspace.

It'salot to type, but try typing thefollowing atthe Matlab prompt(all oneline):

>> loaddods('http://ferret.wrc .noaa.gov/cgi -bin/ nph-nc/d ata/
COADS_climatology.nc?SST[7:7][0:1 :89][ 0:1: 179]")

Whenloaddods dereferencethislong URL, it printssomethindike thisin the
terminalwindow (notin the Matlabwindow, but in theterminalyou wereusing
whenyou startedViatlab):

Reading: http://ferret.wrc.noaa.gov/cgi -bin /nph- nc/d ata/ COADSIi matol ogy. nc
Constraint: ~ SST[7:7][0:1:89][0:1:179]

Server version: dods/2.15

Creating matrix SST(90 by 180) with 16200 elements.

Creating scalar TIME.

Creating vector COADSWith 90 elements.

Creating vector COADSMith 180 elements.

andit putsthefour arrays(SST TIME COADSAndCOADSYhto your Matlab
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You can also use OPeN-
DAP from the Matlab com-
mand line.

workspace.
>> whos
Name Size Bytes Class
COADSX 180x1 1440 double array
COADSY 90x1 720 double array
SST 90x180 129600 double array
TIME 1x1 8 double array

Theloaddods programis the heartof the OPeNDAP Matlab GUI. Therestof the
OPeNDAP MatlabGUI is simply a “front-end” to theloaddods programthat
you useto constructURLs andmake somehousekepingchoressomavhateasier

You canusethis to your advantageasis shavn in the next example.

Incidentally whenthe OPeNDAP Matlab GUI returnsdata,oneof thereturned
variabless theexactURL thatwasusedto issuetherequestor thatdata. This
providesa uniqueidenti er shouldyouwantto recreatearequesbr expandonit,
perhapsn yourown Matlabscript.

1.3.2 Creating a Time Series

It is oftenthe casethatthe datayou wish to seecannotbe easilydisplayedn the
OPeNDAP Matlab GUI window. OPeNDAP allows muchricheraccesdo thedata
thanthebronsercanaccommodateT his meanghatyou canoftenusethe
OPeNDAP Matlab GUI to help constructa URL, eventhoughyou maynot useit
to submitthe datarequest.

Thefollowing exampleshavs how you might go aboutconstructingand
displayingatime seriesfrom the OPeNDAP Matlab GUI datasetseventhough
thereis limited browsercapacityfor displayingthis kind of data. The OPeNDAP
MatlabGUI actuallyis e xible enoughto plot this example,but thereareothers
for whichthis techniquds useful.lt's alsousefulto becomedamiliar with
loaddods in caseyouwantto includeaccesto OPeNDAP dataset$n your own
scripts.

9 Startupthebrowserandselectthe“Surface- COADS Monthly Datasets
PMEL’ dataset.

Select‘Air Temperaturefrom the Variables menu.(See gure 1.8.)If it's
notthere,you haven't selectech datasetontainingthatvariable.

Usingthe|zoom ] and| Select Data Range | buttons,selecta very small
geographicange.This datasets arrangedn two-degreesquaressopick a
two-dggreesquaresomavhere.Pick awide time range.

1 Click on[Get Details | Selectatime atthebeginning of therange.Click on

[Get Data
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Backscatter Intensity
[Beam Attenuation
Conductivity
Current Dir

Current Speed
Dissolued Gupgen I
GEygen Saturation
Fercent Transmission
[Faw Transtriission

|5 alinity
Sea Level Anomaly
Sea Temp
'
| | iF

Figurel.8: TheVariablesMenu

Repeathe procesdor atime atthe endof thetimerange.Click on

[Get Data

» Look attheMatlabsessionYouwill seetwo messagebke this:

Reading: http://ferret.wrc.noaa.gov/cg i-bi n/nph-nc/ data/coads_air.nc
Constraint:  AIR[1316:1316][57:1:57][140:  1:140]

Server version: dods/2.15

Creating matrix AIR (2 by 2) with 4 elements.

Creating scalar TIME.

Creating vector LAT with 2 elements.

Creating vector LONwith 2 elements.

..... data transfer complete

This request generated 1 separate URLS,
which are stored in the sets: R3_

Each individual argument is stored like so:

R3_TimeR3_Longitude R3_Latitude R3_Air_Temp

Theabore URL indicateshatyour requestsledfor timeindex 1316in the
datasetlatitudeindex 57, andlongitudeindex 140. (This correspond$o
Septemberl963,atabout24 N and78 W.)

Ys Typethefollowing atthe Matlab prompt(all on oneline):

>> |oaddods(‘http://ferret.wrc.no aa.gov/cg i-bi n/nph-nc/ data/
coads_air.nc?AIR[1316:1500][5 7:57][140 :1407)

Youwill seeamessagdike this:
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Reading: http://ferret.wrc.noaa.gov/ cgi- bin/n ph-nc/data/co ads_air.n ¢
Constraint:  AIR[1316:1500][57:57][140:140]

Server version:

Creating vector
Creating vector
Creating scalar
Creating scalar

dods/2.15

AIR with 185 elements.
TIME with 185 elements.
LAT.

LON.

% Younow have, in the Matlabworkspacea vectorof temperatureAlR,
whoseentriescorrespondo avectorof times, TIME Thescalard. ATand
LONpive thelocationof thedata.You candisplaythe datawith Matlab
functions.Typethefollowing atthe Matlab prompt:

>> figure

>> plot(TIME,AIR)

CAUTION: Therearesomepitfalls to usingloaddods directly The
OPeNDAP Matlab GUI doesquite a bit of houselkepingfor you,
includingsomeunit corversions.Whenyou usethe browvser you
getyour databackin consistenunits,whatever dataseyou are
looking at. Whenyou useloaddods, you getthedataare
returnedn theunitsthey arestoredin. The COADS time data,
usedin theabore example,comesn unitsof dayssincel700.

Similarly, differentdataprovidersusedifferentvalueswithin
their datasetso indicate“bad” or “missing” datapoints.
Throughthe browser thesedata ags aretransformednto
MatlabNals. (SeeMatlab helpnan'if you arenotfamiliar with
theNaNsymbol.)Again, downloadingthe datadirectly with
loaddods skipsthis transformation.

If youlike,you cansave your datawith the Matlab save commandandrestoreit
with theload command Seethe Matlabdocumentatioior moreinformation
aboutthesecommands.
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1.4 Updating the Dataset List

Maintaining your set of

The OPeNDAP Matlab GUI consistsof two setsof les: theM- les and dataset bookmarks.
associatedlatausedto run the displayanduserinterface,anda seconccollection

of MatlabM- les usedto describehedatasetsvailablethroughthe OPeNDAP

MatlabGUI. These'metadata” les (alsocalledthe“archive M- les ") contain

description®f thedatasetsandretrieval andcatalogfunctionstailored

speci cally for them.

Themetadatales arestoredin a sub-directoryof the mainOPeNDAP Matlab

GUI directory calledDATASETS&enerallyspeakingmostuserswill bequite
unlikely to wantto editthe OPeNDAP MatlabGUI M- les. However, thereare
severalreasonsvhy you mighthave to editthearchive M- les: addinga dataset,
addingcommentgo a datasetor otherwiseeditingthe metadataChapter3
containgnformationaboutthe structureof thearchive M- les andtheirassociated
functions.

For example thearchive M- le for thedecloudedatterago Nova Scotial.lkm
resolutionAVHRR datasets calledhtn _decld.m. Youwill nd thisscriptin the
browsersubdirectoryDATASETS

Thedatasetescriptionsarestoredin MatlabM- les, but theway a brovseruser
selectdheseM- les is througha“bookmark” le, comparabldo the bookmarks
usedin awebbrowserlike Netscape. You caneditandrearrangehese
bookmarksdnto folderslike in Netscape, too. If youwantto addyour own M- le
datasetlescriptiondo thebookmarkle, you canjustaddit with the bookmark
editor

DODs Browse: change Gl server

chan'qg G server;
;http:I.f'-.l.fww.unidata.ucar.eduipankagesfduds.l‘rnlgui—datasets.f

Cancel | (] |

Figurel.9: GUI SenerDialog

Thecollectionof datasetshe brovsercanaccesss continuallyupdatedatthe

OPeNDAP MatlabGUI centralarchive. You canupdateyour brovserwith the

contentof thatarchive by clicking the‘ Data,Update Datasets ‘button. If you

know of anotherarchive of GUI datasetlescriptionsyou canusethe
Preferences,Chang e GUI Server ‘ optionto pointthe browseratthatsenerinstead.

Whenyouwantto updatethe datasetiescriptionsn your copy of the OPeNDAP
MatlabGUI, click on‘ Data,Update Datasets | andthedialogin gure 1.10will

appearlf youwantto continue simply click the| Update | button.
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Lipdate dataset list?

File Edit Tools Window Help

Updating the dataset list requires the browser to go
ot over the Web to fetch what could be fairly large
“rumber of files. %ou have the choice of getting ALL

the datazet infarmation (overwriting what you have
with newer versions) or getting anly the hew datasets,

‘Write received update files to this directory. This
FALIST BE IN ¥OUR rATLABFATH:

Mhomeuser/D 0D SMhin/tatlab-GUI

Figurel.10: UpdateDataset®ialog

Theupdatefunctiondownloadsanev MANIFESTe, andthenretrievesall the
new les mentionedn that le, aswell asnew versionsof already-g&isting

M- les in your DATASETSdirectory Theupdateprocessalsoupdatesary
bookmarksyou might have thatpointto datasetén the MANIFESTS thereare
bookmarkghatyou've addedthatmatchno entryin the MANIFESTthey areleft
untouchedlf therearedatasetén the MANIFESThatarenotin your bookmarks
le, they areaddedo yourbookmarksijn afoldercalled“New Datasets.

1.5 Editing Bookmarks

The OPeNDAP datasetpresentedo the userin the OPeNDAP MatlabGUI are
describedy alist of “bookmarks. Thesebookmarksarecomparabléo the
bookmarkdn the Netscape WWW browser

You caneditandaugmenthe bookmarklist with the bookmarkeditor Invoke the
editorwith the| Data Edit Bookmarks |button.

Theeditorwindow is shavn in gure 1.11.1t looksagreatdeallike thebookmark
window (seepage9), but the menualongits topis different.

To seea bookmarkentry highlightthe bookmarkentry andclick on

[ Edit,Properties | You'll seeanentryliketheonein gure 1.12.
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=1 Edit DODS Bookmarks

Figurel.11: BookmarkEditor Window

= 005 Bookmark Properties

Figurel.12: BookmarkPropertiesNindow

The“Dataname”atthetop of thewindow is the namegivento the databy the

M- le describinghatdatasetThe“Name” eld is thenamethatappearsn the
bookmarkwindow, andthe “Color” is the colorin which thatnameis displayer
The“Archive” eld namegheM- le thatdescribedhedatasein question.You
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canedit elds hereandsave the changeswith the ok or buttons.

If youwantto addadatasetandhave theM- le ready(seeChapter3), select
[ Edit.Inser t New |, andyou'll getadialoglike the propertiesdialog, but empty
(Figurel.13)

| DODS Bookmark Properties

Figurel.13: Adding Bookmarks

To addthedatasetmale surethe M- le isin placein the DATASETdrectory |l
outthis dialog,andclick | Apply |, then| Reload/Clear | Whenthe correctDataname
appearsn thetopwindow, you'll know your datasehasbeenregistered.




The DODS GUI Menu Reference

This chaptercontainsa descriptionof eachof the menusandbuttonsthatmale up
the OPeNDAP MatlabGUI. They arearrangedy function,andby containing
menu.The buttonsandmenusarealsoreferencedn theindex.

2.1 The Buttons

Thefollowing buttonsareavailableon the mainscreerof the OPeNDAP Matlab
GUI. (See gure 1.1.) They areroughlyarrangedy function.

| Set Data Range | Beforea querycanbemadeto a datasetthe datasetind
variableamustbe selectedandarangemustbe selectedn spaceandtime.
If youarelooking atthegraphicalview, you canclick this button,andthen
selectanareain ary of theselectionwindows (globallocation,time, and
depth)by clicking anddraggingtheleft mousebutton.

You canalsoenterthe boundarie®f the selectedangeby hand.Simply
switchto thetext view with the| view Text | button,andenterthe valuesin
theentrywindows provided.

Usethis buttonto examineary of thedisplayedaxesmoreclosely When
thezoomoperations in effect, theleft mousebuttonzoomsin to a closer
view, while theright mousebuttonzoomsout to a moredistantview. If you
click anddrag,theenclosedareawill beenlagedto Il theselection
window. (Thisis thestandardMatlab“zoom” function.)



The DODS GUI Menu Reference

NOTE: Zoomingin onthemap,timeline, or depthline doesnotselect
aregion. In orderto submitarequesfor data,you mustselect
arangewith the| Set Data Range | button.

Onceyou have selectedh datasetyariables andrange you canclick
the[ Get Details | buttonfor informationaboutthe volumeandlocationof the
datain the datasetFor example,if you selectthe ReynoldsWeekly Sea
SurfaceTemperaturelataset]Get Details | will produceanasteriskateach
time within the selectedime rangewherethereis data.If youzoomin on
theseasterisksyou will seeoneof themevery serendays.If multiple
asterisksaippeain therangeyou have selectedyou mightchooseo re ne
your rangeto make a smallerrequesbeforeyou submitthe datarequest Of
courseyou canrequestatafrom severaltimes,in which casetherewill be
multiple accesset theremotedatasetEachrequeswill beinterned
separatelynto the Matlabworkspace.

Usethis buttonto submita requesfor datafrom theremotesener. If
your datarangecontainsseveral datapoints,your datamay bereturnedn
severalMatlabarrays,or in amulti-dimensionahrraythatwill needto be
subsampledo display A messag®oxwill announcehe namesunder
whichthedataareto bestored.

For very large requestsa warningwindov may appearo remindyou that
therequestou areaboutto make is alargeone.Press'OK” to con rm you
still wanttherequesto be submitted.Seepage25 for moreinformation.

This buttononly appearsvhenyou've plottedmary variablesatonce.
You canusethis buttonto ip throughtheplots,oneatatime, until theend.

| Acknowledg ements | Selectingthis buttondisplaysa text window containingtext
describingthe sourceandauthorsof the dataseturrentlyselectedYou can
usethis text to cite the sourceof thedata,shouldyou endup usingit in a
context wherethisis appropriatesuchasa publication.If you make data
productsavailableto otherscientistausingthis data,it is alsoconsidered
goodform to includethis citationwith thatdatain someway.

Thetext versionof themain GUI window allows you to typethe
boundarie®f thedatarange anddisplaysthe datasetommentswhich
containdetaileddescription®f the datasets.

Presghis buttonif you arelooking atthegraphicversionof themain
window andyou wantto belooking atthetext version.

Thegraphicversionof themainGUI window allows you to selectthe
searchbhoundariedy pointinganddraggingwith themouse.Thisis also
whereyou canseethedisplayedresultsof asearch.

Presghis buttonif you arelooking atthetext versionof the mainwindow
andyou wantto belooking atthe graphicversion.



2.2 The Menus

21

This buttonclearsall the selectionsg/ou have made:datarange,

variableanddatasetThe Datasets andVariables menuwindows are
restoredo theirinitial conditions.

This buttonterminateshe browvser Matlab continuesunningafterthe
browser nishes; you have to typequit atthe Matlabpromptto endyour
Matlabsession.

2.2 The Menus

Themenubarover the matlabmainwindow ( gure 2.1) containsdrop-davn
menuswith severalusefulfunctions.Thefunctionsin the OPeNDAP Matlab GUI
menusallow you to selectthedatasetandvariablesto searcHor anddisplay to
controlmary aspect®f how the dataaredisplayed andto adjustthe overall
appearancef the mainwindow.

Data  Resolution  Display  Preferences  Helpl

Figure2.1: The GUI Menubar

2.2.1 Data

TheData menu( gure 2.2) containsbuttonsthatmanageaspect®f thedata
bookmarksanddownloadeddata.

Show Data Bookmarks

This buttoncauses list of the databookmarksandthevariablebrovserwindown
to appearYou mustselecta datasefrom the bookmarksvindow, aswell asa
variable,in orderto submita datarequest.

If you click ononeof thevariablenamesn thevariablebrovserwindow, the
Datasets menuwindow will only displaythe datasetshatcontainthatvariable.
Similarly, if you have alreadymadea selectionof a datasebr arange the
Variables menuonly displaysthe variablesof datasetstill onthe datasetmenu.

TheVariables menuis persistentafteryou have displayedt, it will remainon
your screeruntil you closeit. Sometimeshemenuwill seento disappearthisis
becausgourwindow managesoftwarecauseshe brovserwindow to cover over
thenew Variables menu.
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Figure2.2: TheDataMenu

Edit Bookmarks

Clicking this buttoninvokesthebookmarkeditor You canusethisto edititemsin
thelist of datasebookmarksfferedin the bookmarkwindow, or you canadd
your own. SeeSection2.2.7on page30 for a descriptionof the bookmarkeditor
menusandseeSectionl.5on pagel6 for anintroductionto the operationof the
editor

If youwantto addabookmark,you shouldprobablylook at Chapter3.

Open Bookmarks File

The OPeNDAP Matlab GUI supportshaving multiple les of bookmarksUse
this buttonto changehebookmarkle currentlyin use.

Plot Acquired Rxx

If youwantto replotdatayou've alreadydownloadedusethis option,andyou'll
seetheplot dialogyou originally sav whenyou dowvnloadedthe datain the rst
place.Seesectionl.2.4for moreinformationaboutplotting.

Clear Rxx from workspace

Selectinghis optioncausesll Matlabvariableswith namedike R20_Pressure
thathave beencreatedduringthe currentbronsesessiorio be deleted.
Effectively, this clearsall variablescreatedoy remotedatarequestsOf coursejf
anRxx variablehasbeencopiedto a variableof adifferentname the new
variablewill notbedeleted.
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Find

You canusethis buttonto searchor atext string. You cansearclhthe dataset
namesdn thebookmarkle, thevariablesmadeavailableby ary of thosedatasets,
thedatasetlescriptionspr the acknavledgementsttachedo eachdatasetThe
searchereturnsthe rst resultit nds, displayingthe associatedatasetn the

Text view. Click to seethe next match.

NVODS Find

Figure2.3: The (Text) SearchDialog Menu

Update Bookmarks

Thearchive M- les thatcomewith the OPeNDAP Matlab GUI arekept
up-to-daten acentrallocationonthe DODS OPeNDAP MatlabGUI sener,
currentlyat URI. You canupdateyour copiesof theseles atary time with this
button. (SeeSectionl.4 on pagel5) Clicking this buttonpopsup the Update
menu,which givesyou furtherinstructions.

2.2.2 Resolution

This menuallows you to selectthe “resolution” atwhich you wish to seea dataset
displayed.Theresolutionausedindicate(roughly)thedistancebetweeradjacent
valuesof latitude,in kilometers.Of coursethis only appliesto datalying ona
rectangulagrid.



The DODS GUI Menu Reference

NOTE: Theresolutionappliesequallyto the X andY directions.However,
the browserexpressesesolutionin unitsof distancewhich (for a
datasetvhoselocationsarerecordedn longitudeandlatitude)only
remainsconstanin the North-Southdirection.

3552.0 km
ZRR4.0 km
17760 ki
1332.0 km
aad0 km
444.0 km
add 0 km
222.0 km
= 111.0 km

Figure2.4: TheResolutionMenu

Theresolutionchoicedfor the ReynoldsWeekly meandataseareshavn in
gure 2.4, Thisdatasets recordecn a globalone-dgreegrid, sothebottom
choice(111km) approximatelycorrespond$o one-dgreeof latitude. Through
the browser theresolutionsavailablearethe following multiplesof the
fundamentatesolutionof the dataset2,3,4,8,12,16,24nd36. (This canbe
adjustedby editingthe saved preferencede. SeeSection2.3onpage32.)

Theresolutioncorrespondslirectly to the“stride” valueyou usein requesting
griddeddatawith DODS. (Referto TheOPeNDAP User Guidefor more
informationaboutgrids, stridevalues,andhow they t together) Thereforejf the
availableresolutionsaarenot whatyou need,you canuseloaddods to requesta
differentresolution.SeepagelO for moreinformationaboutthatprogram.

2.2.3 Display

Thismenu,shavnin gure 2.5,containsvariousoptionsthatallow you control
theway dataaredisplayedjf atall.

Zoom out

Clear Display
Data Display ..
start Longitude 0E

Figure2.5: DisplayMenu

It containsseveral buttons:
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If you've zoomedn on somepartof theworld map,this button
restoreshe mapto coverthewholeworld. It alsorestoreghetime line and
thedepthrangeto their original values.

This buttoneraseshedisplayeddatafrom the brovsermain

window.

Eraseghe displayeddatafrom the browsermainwindow, and

zoomsoutto view thewholeworld, the completetime line, andall depths.

‘Start Longitude ‘ This changeshedisplaymaplongitudeboundariesStartthe
longitudeat 180W (theinternationadateline) if youwantto seethe
Atlantic, but startat OE (the greenwichmeridian)if youwantto seethe
Paci ¢ entire.Thisis atoggleswitch.

2.2.4 Preferences
Thepreferencesnenuis shavnin gure 2.6.

Time:in Yearearday
Messages to Workspace
«=i3et Datal== Threshold
Fontsize -
Colors -

Save

Load Palette
et GU| server
SEVE AS .
Load File ..,
Use Crefaults

Figure2.6: PreferenceMenu

Thedatecanbe displayedasYear/Month/Daytriples, or astheyearand
the ordinalnumberof thedayfor thatyear Thisis atoggleswitch.

Messageso the usercanbe directedeitherto pop-upwindows
("Messagego Pop-upWindow”) or to the Matlabcommand-linenterface
(“Messageso Workspace”).Thisis atoggleswitch,click it to changdts
value.

| Get Data Threshold | This button callsup a dialogbox thatcontrolsthe data
requesthreshold.(See gure 2.7.)
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This thresholdmarksthe maximumsizeof data le thatthe MatlabDODS
browserwill fetchwithout promptingthe userfor con rmation. For
example,if thethresholds setat 1 megabyteof data,theuserwill be
promptedfor con rmation of ary datarequestikely to returnmorethanl
megabyteof data.Becausehe OPeNDAP Matlab GUI cannotknow
exactly how big a datasets until it hasactuallydownloadedthe entiredata
requestthis thresholdworkswith estimates.

Double-check any requests to
transfer datasets larger than:

in kb

1 QK. |

Figure2.7: The DataThresholdDialog. Usethis dialogto control the estimated
sizeof thedatarequest.

NOTE: A furtherproblemwith this thresholds thatthe estimatesire
abouthow muchmemorythedatawill occupy in Matlab
memory not the sizeof thethetransmittednformation. The
memoryoccupiedby datain Matlabcanbemuchlargerthan
theamountof datatransmitted Any numberin Matlab
occupieightbytesof storagespaceMany DODS
data—especiallgatellitedata—ardransmittedassinglebyte
numbers Further the OPeNDAP Matlab GUI hasno way to
know whetherthetransmitteddatawerecompressedr not.
This canincreasehesizeof thisdiscrepang In otherwords,
thisthresholds meantto bea guideto aninformeduser nota
preciseprediction.

This button popsup a submenwou canuseto selectthe sizeof the
font usedto displaytitles, legendsandsoon.

This button popsup a submenwou canuseto selectthe colorsof various
browserfeatures See gure 2.8.

Save thepreferenceso the le from which they wereloaded.Seepage31.

Opensadialogallowing you to load a palettefor mapping.See
gure 2.9.

Thecolormapis anASCIl le containinga standardMatlabRGB
colormap.Thisis a 3-columnmatrix with valuesbetweerD andl. The
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Figure2.8: Color Menu

| Load FPalette File

Figure2.9: Color PaletteDialog

columnsrepresentherelative strengthof thered,greenandblue
componentsiespectiely. Matlabalsohasa numberof built-in colormaps
(typehelp colormap atthe Matlabpromptfor moreinformation). These
canbespeci edfrom the Matlabcommandine.

Theavhrrpal.pal  le (thedefaultcolor palette)consistof 255lineslike
this:
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0.2000 0.0000 0.3000
0.3700 0.0000 0.5000
0.4516 0.0000 0.7000
0.4548 0.0323 0.8710
0.4548 0.2323 1.0000

The le represents255¢3 array You canthink of it asalist of 255colors,
eachof whichis speci edasa combinationof red,green,andbluevalues
(from left to right). Eachvaluerepresentshefractionof intensity with 1.0
equalto full intensityof thatcolor component.

To useoneof thecolormapghatcomewith Matlab,you cancreatea palette
in anexternal le with thefollowing steps:

1 Createa color mapwith thefollowing command:
>> newpalette = hsv(256);

Any of thefollowing couldsubstitutefor the hsv in theabove
example.They areall colormapssuppliedwith Matlab:
hsv Hue-saturation-aiue color map.

hot Black-red-yellav-white color map.

gray Lineargray-scalecolormap.

bone Gray-scalawith tinge of blue color map.
copper Linearcoppeftonecolor map.

pink Pastelshade®f pink color map.

white All white color map.

ag Alternatingred,white, blue,andblackcolor map.
lines Color mapwith theline colors.

colorcube Enhancedolorcubecolor map.

jet Variantof HSV.

prism Prismcolormap.

cool Shade®f cyanandmagentacolor map.

autumn Shade®f redandyellow color map.

spring Shade®f magentandyellow color map.
winter Shade®f blueandgreencolor map.

summer Shade®f greenandyellow color map.
Save theresultinto an ASCII le:
>> fid = fopen('newpalette.pal’);
>> fprintf(fid,'%g %g %g\n',newpalette’);
>> fclose(fid);

You canusethe dialogsummonedy this button (see gure 1.9)

to updateyour mastedist of datasetérom someothersourcethanthe
DODScentralarchive.
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If you have changecpreferencesuchascolor, font, thresholdor
arything else,you cansave thesevaluesby selectingthis option. Whenthe
OPeNDAP MatlabGUI is next startedthesesamevalueswill bereadfrom
thestartup le, by default calledbrowsopt.m. You cancontrolthename
with the Save As dialogbox. To reloada preferencele, usethe
| Preferences,Load Prefs File | button. Browserpreferenceles aresimple
Matlabscriptsandmay be editedby hand.

Thebrowseroptionssavedwith this commandaredescribedn
Section2.3o0n page32.

Load Prefs File | This buttonallows you to loada setof userpreferencesaved

from a previousbrowsersessionClicking the buttonbringsup thedialog..
Thebrowserwill executethegivenpreferencede, expectingit to bea le
suchasaresavedby the| Save Preferences | commandNotethatthe

preferencede mustbesomeavhereonyour Matlabpath.If youareunsure,

typepath attheMatlabpromptandexaminetheresult.

Thebrowserpreferencetoadedwith this commandaredescribedn
Section2.3on page32. Savesthe currentpreference# a le of your
choosing.

Selectingthis optionwill restoreto their defaultvalues:

U Thesizeandscreerpositionof the brovsewindows

c:

Theresolutionfactors(multiplesof thedatasestrideavailable

throughthe| Resolution | menuy)

Thefont size

The color schemdor the userdisplay
Thetime format(thisis year/month/day)
Theaxislimits
Thedatasizethreshold1Mb)

Thecolor limits (0 255)

Thecolor palette.

[t e B e B et S et e R et R o

Thelimits of thefour browvseraxes(time, depth latitude,longitude).

Clicking this buttonalsoclearstherangesdatasetindvariableselections.
SeeSection2.3 on page32 for moreinformationaboutthe options.

2.2.5 DODS Help

This menuallows you to seeseveral shorthintsaddressindrequentlyasked
guestionsYou canalsoselect{ DODS GUI User Manual |, whichwill startanhtml
browvseronyour systemyreadinga hypertet versionof this document.Your
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Matlab le, docopt.m mustbe properlycon guredto usetheappropriate
browvser Seeyour systemadministratoif it is notsetcorrectly Similarly, youcan
editthebrowsopt.m le (partof the OPeNDAP Matlab GUI) to controlthe URL
submittedto thebrowser Thedefaultis to readthe copy of thedocumentatioron
the DODS sener: http://opendap.org/support/d ocs. html /user /mgui-htm I/ .

If you have alocal copy of the hypertext documentationyou maywantto referto
thatcopy insteadto make browvsingthetext faster

2.2.6 Display Data

Thedatadisplaydialogis describedn Sectionl.2.4.
Therearetwo pull-dovn menuson the datadisplaydialog:
Edit

This menucontainshreebuttons:

Createa new, empty plot window.
Deleteoneof theexisting plots.

| Delete All Plots | Deleteall the existing plots.

Apply to All
If you have a setof plotsandwish to operateon themall simultaneouslyyou can

changesomeaspecbf the Display Dialog, andthenselectthe appropriatebutton
onthismenu,andthataspecof all the plotswill be updated.

2.2.7 Bookmarks
Thebookmarkeditorlookslik e the bookmarkselectiorwindow, but with a

differentmenubar Themenubarhasthreepull-dovn menusFile, Edit and
View.

File

Thebookmarkg-ile menulookslike gure 2.10.Useit to manageghebookmarks
le itself. It hasthefollowing buttons:

Open Bookmarks File | Selectadifferentbookmarksle to edit.
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Open Bookmarks File

Save as .

Reset to Master List
Apply to el

Bpply and Close
Cancel

Figure2.10: BookmarksFile Menu

Save thisbookmarkle undera differentname.

| Reset to Master List | Restorethe currentbookmarkso the “default” state which
is de ned by the currentversionof the mastelist downloadedrom the
GUI sener. (SeeSectionl.4onpagel5.)

Apply thechangeso the OPeNDAP MatlabGUI, but dont close
thebookmarkeditwindow.

| Apply and Close | Apply thechangeso the OPeNDAP MatlabGUI, andclosethe
bookmarkeditwindow.

Closethe bookmarkeditwindow without applyingthe bookmark
changedo the OPeNDAP Matlab GUI.

Edit

Undo .. -
Cut = Cirl=— %
Copy < CHrl=-C
Paste <Citl=— ¥
Gelect all < Cirl=— &
Propeties

Insert Mew: . -

Figure2.11: BookmarksEdit Menu

Thebookmarkg-ile menulookslike gure 2.11.Useit to managehebookmarks
le itself. It hasthefollowing buttons:

Allows you to undobookmarkedits. You canundoeitherthe lastchange
you made or all thechangesinceyou lastappliedchangego the
OPeNDAP MatlabGUI.
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Cuttheselectecbookmarkor rangeof bookmarks Storethemin an
invisible buffer, to be pastedf desired.

Copy theselectechookmarkor rangeof bookmarkso aninvisible buffer,
to be pastedf desired.

Copy ary contentsof theinvisible copy buffer to thebookmarklist.
Selectall the bookmarksin thelist.
Displaythe propertieof the highlightedbookmark.See gure 1.12.

Insertanew bookmarkor bookmarkfolder into the bookmarkiist.
SeeSectionl.50n pagel6.

View

Thereis only oneoptionunderthe View menu,which s [Master List | Selecting
this button providesa view of the currentversionof the mastedist, from which
entriescanbe copiedandpasted.

2.3 Browser Preferences

The OPeNDAP Matlab GUI usesa setof preferenceso controlseveralaspect®of
its use,includingselectiorrangesfont sizes,colorsandsoon. Thesepreferences
canbeloadedwith the| Preferences,Load File |button,andsavedwith the

‘ Preferences,Sa ve ‘ or\ Preferences, Save As ‘ buttons(Seepage29). These
commanddoadandsare a Matlab scriptwhosefunctionis to de ne the valuesof
thevariouspreferencesYoumay nd it corvenientto editthe le by hand;it is
only anASCIl le of Matlabcommands.

If thepreferencede is calledbrowsopt.m, andis storedsomeavherein the
Matlabpath,it will beloadedautomaticallywhenthe browserstartsup.

Following is alist of all theoptionsa preferencele maycontain.

timetoggle This option(controlledwith the button) controls
whethertimesaredisplayedasYear/Month/Dayor asthe Year/Yearday
whereYeardayis the ordinalnumberof the day of thatyear

dods colors Thisis thesetof colors,expressedn RGBvaluesinal0 3
array usedto displayvariousaspect®f thebrowvserwindow. Thecolorsare
usedasfollows:
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dods_colors[1]  Default buttoncolor.

dods_colors[2]  Axis andwindow background.

dods colors[3]  Axis andwindow foreground.
dods_colors[4]  Non-interactre window andaxistext.
dods_colors[5] Edit boxes,whereuseramaytype.
dods_colors[6] Edit boxtext andbuttonlabels.
dods_colors[7]  The[Get Data! | button.
dods_colors[8] Text andaxislinesthatchange.

dods_colors[9] The"whizzo” color, usedfor drawing attentionto
specialoptions.TheHelp is displayedn this color, amongothers.

dods_colors[10] Theselectionrangebox color.
fontsize Thepointsizeof thedisplayedype.

figsizes Thedefault sizeandpositionof the brovserwindow, expressedn the
pixel locationsof the upperleft andlower right corners.

axes_vals Thestartingaxisvaluesfor thedisplayedaxes,expressedour pairs
of minimumandmaximumvaluesfor (in this order),longitude latitude,
depth,andtime:

axes_vals=[minLon maxLonminLat maxLat minDepth maxDepth minTime maxTime]

ranges Speci esthedefault selectiorrangesin thesamemannerasthe
axes_vals preference.

num_rang An eightelementvectorof onesandzeros,indicatingwhich of the
selectiorrangeshave beensetby theuser A onemeanghe corresponding
itemin theranges variablehasbeensetby theuser If notall theranges
areset,you cant “getdata'or "getdetails'. If adatasets selectedandthe
depthor geographicdangeshave not beenset,thesearesetto thoseof the
dataset.

color _limits A two elementvectorindicatingthe datavaluesto assigno the
top andbottomcolorsin the datapalette.

palettefile Thenameof a le containingthedatapalette.This le mustbein
the Matlabpath.

check_level Thisisthenumberof megabytedor the“Get Data” threshold.(Set
with the| Preferences,Get Data Threshold | button,seepage25 for more
information.)

available _resolutions Thisis avectorcontainingthe availableresolutions
offeredwith the Resolutions menu,expressecsmultiplesof thedatases
basicresolution.Thedefault valueis:
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available_resolut ions = [32 24 16 12 8 4 3 2 1];
This optionis not changablehroughthe browser but you caneditthe
preferencede directlyto changat.

manURILThe URL of the OPeNDAP Matlab GUI manual.By default, this points
1o http://opendap.org/support/doc s.ht ml/u ser/mgui- html/. If youhave a
local copy of themanualsened, you cansubstitutehatURL.

guiserver TheURL to usefor updatego the datasemetadatales.

userlist_file Thenameandlocation(onthelocal le system)f theusers
bookmarksle.
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Thereareafew reasonyou mayneedto adda dataseto the OPeNDAP Matlab
GUL.

i Youmaybeinterestedn anOPeNDAP datasourcethathasnt beenputinto
the OPeNDAP MatlabGUI already

U Youmaywantto addto or modify someof the metadatauppliedfor oneof
the OPeNDAP Matlab GUI datasetspr

U Youmay have someof your own datayou wantto make availablevia
OPeNDAP.

It is possibleto adddatasetso theonesthatcomewith the OPeNDAP Matlab
GUI, andto editor addto the metadatdor the datasetshatdo comewith it. This
will requiresomeminor programmingn Matlab,but muchof thetimeit's fairly
simple.

The OPeNDAP MatlabGUI is designedor theretrieval anddisplayof datasened

by anOPeNDAP sener. This meanghatin orderfor the OPeNDAP MatlabGUI

to readyour data,theremustbean OPeNDAP sener, on amachineconnectedo

yourssomehwv, with accesgo thatdata. Themachineservingthedatacouldbe  Start with getting your
connectedo yourson alocal network or by theinternet,or it couldevenbeon data served by an OPeN-
your own computer Eitherway, the datamustcomefrom an OPeNDAP sener. DAP server.

Making your dataavailableby an OPeNDAP seneris afairly straightforvard
affair for datasetstoredin oneof the seseral supportedormats.The sener itself
is atypicalwebsener (httpd ), adaptedvith a setof OPeNDAP CGI programs.

To setup asenerfor your data,pleaseaeferto OPeNDAP UserGuide Youcan
nd it andall the otherOPeNDAP documentatiomt OPeNDAP Homepage.
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The archive M-le de-
scribes a dataset to the
GUL.

Oncea OPeNDAP seneris setup to sene your data the datasetnaybeaddedto
the OPeNDAP Matlab GUI by providing thefollowing piecesof information.
Marny datasetgeanuseminimally modi ed versionsof oneor moreof thesepieces
from existing datasetsEachof thesearedetailedin the sectionghatfollow.

U An “archive” M- le, to describeghedatain thedataset.

0 A Getfunctionthatacceptsa datarangeandretrievesdatafrom theremote
datasetThisis alsocalledthegetxxx function. Mostoftenit's possibleto
use(or adapt)oneof theexisting getxxx functions.

3.1 The Archive File

Thearchive M- le is a Matlabprogramthatsetsa numberof variablesdescribing
variousaspect®f somedatasetin orderfor the browserto displaythegeographic
andtemporalboundsof a datasetthey mustbe speci edin this le.

Many archive M- les existin the DATASETSdirectory If your datasetesembles
(in datastructure)neof thedatasetslreadyin the OPeNDAP Matlab GUI
datasetollection,it maybesimplestto copy the correspondin@rchive M- le
andmodify it (andits correspondingetxxx function)to suitthenew datasetFor
example,the ReynoldsWeekly SeaSurfaceTemperaturelataarestoredin a
single le, containingaglobalone-dgreegrid of temperaturdor eachweek
covered.If yourdataarestoredasa similargrid, it will likely beeasierto copy the
ReynoldsM- les andadaptthemthanto write newv onesfrom scratch.

3.1.1 An example

Thefollowing archive M- le describeshe Levitus oceamtlasdataset(You can
nd it in the DATASETSdirectory calledwoa94mon.mh Mary of the M- les
follow the samebasicstructure Most of the variablessetherearenecessaryor
the operationof thebrowser A few of them,however, aresetonly for the
corvenienceof thegetxxx function(calledgetrectg here).If you have to write
anew getxxx function,you maynotneedthem.
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% World OceanAtlas Monthly Climatology

% FUNCTIONS REQUIRED
GetFunctionName = 'getrectg’;

% VARIABLES- OPTIONAL

Server = ['http://ferret.wrc.noaa.gov/c gi-b in/np h-nc',..
‘/data/Ocean_atlas_monthly. ncT ;

axes_order =[4 3 2 1];

%force time axis to correct day [Y MDHMS]

Time_Offset = [0 0 -1 0 0 0];

% VARIABLES- REQUIRED

LonRange= [20.000 380.000];

LatRange = [-90.000 90.000];

TimeRange= [1800 str2num(datestr(date,10))];
DepthRange= [0.0 1000.0];

DepthUnits = 'Meters’;

Resolution = 111.0;

DataName= 'Water Column- World Ocean Atlas 1994 Monthly - PMEL"
SelectableVariables = str2mat('Sea_Temp', 'Salinity");
DodsName= str2mat('TEMP','SALT");

Acknowledge = sprintf('%s\n%s\n%s\n%s\n%s',
Commentsl= sprintf('%s\n’,

Thefollowing variablesarefor useby the brovser

GetFunctionName Thisis thenameof thegetxxx functionthatwill returnboth
the cataloginformationaswell astheactualdata.SeeSection3.2on
page42. Thegetrectg functionis acommononeusedto returngridded
multi-dimensionabata. Thegetxxx functionmustbeavailablein your
MATLABPATH

LonRangeLatRange, TimeRangeDepthRange Thesefour two-element
vectorsdescribehespatialboundsof thedatases data. This datasets
storedonagrid; the rst elementf theserangevectorsindicatethe
positionsof the rst row (column)in thedatasetThelatitudeandlongitude
aregivenin decimaldegrees.Timesaregivenin decimalyears.In the
examplehere thedatais a climatology anaverageover mary yearsThis
meanghatthe entiretime rangeisn't particularlymeaningful(whichis why
it's setto themaximum),thoughbeingableto selectby time is important,
soyou canselecttheappropriatenonth.

DepthUnits Thisis acharactestringnamingthe unitsin which the datastores
depthinformation. The OPeNDAP Matlab GUI hasno knowledgeof units,
soit'sreally justanaxislabel.

Resolution Thisis avalue,in kilometers of thedistancebetweeradjacent
horizontalvaluesin thegrid. The OPeNDAP MatlabGUI is only setup for
gridswith the sameresolutionin the X andY dimensionsFor
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georeferencedrids,theresolutionrefersto the distancebetweeradjacent
X valuesattheequator

DataNameThis is the nameof the datasetto be usedin thebookmarklist.

DataRange An arrayof datapairs,giving anupperandlower boundto the data.
Theentriesin thearraycorrespondo theentriesin the DataNull array
This matrixis usedby the browserplot functionsto createa consistentolor
scalefor theimagingof multiple returningdatasliceswithin onedatasetlt
is only usedfor image andpcolor plots. An entryof [NaN NaN]indicates
thetotal rangeof thatvariableis not known andthe browvsershouldscale
eachimageusingthelocal minimumandmaximum.Thetemptatiorto
write in non-NaNscaleentriesfor longitudeshouldbe avoided,sincethe
browsercorvertslongitudeto matchthe currentwindow view uponreturn.
Not required.

CommentsA detaileddescriptionof the datasetTo avoid Matlablimitationson
thelengthof acommandgdatadescriptionsnay be brokenup into several
inputlines,which arethenconcatenated:

Commentsl= sprintf('%s\n’,
' Levitus (1982) Climatological Atlas of the World Ocean’, ...

'‘Annual climatologies  of salinity and temperature on 1x1 degree ");

Comments2= sprintf('%s\n’,
‘Levitus, S., Climatological Atlas of the World, NOAA/ERIGFDL', ...
'Professional Paper 13, Princeton, N.J., (NTIS PB83-184093),',
'1982.Y;

Comments3= sprintf("%s\n’,

Time_Period_of _Content =",
Beginning_Date:1935 ',
Ending_Date:1978 ');

Comments= [Comments1 Comments2Comments3];

Acknowledge A text stringindicatinghow usesof this datashouldacknavledge
its originator

Data_Use Policy A text stringindicatingwhatlimitationsareseton the useof
this data.

3.1.2 Getrectg function variables

A few variablesarent usedby the OPeNDAP MatlabGUI, but areusedby
getrectg , thegetxxx functionusedhere.They aredocumentedherebecause
thegetrectg functionis e xible enoughto beusedfor mary differentgridded
datasetsSeesection3.2 for moreinformationaboutthegetxxx API.
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Server Thesenerfrom whichthedatain questiorwill come.

axes_order Thedatasetmaystoreits variablesin adifferentorderthanthe
OPeNDAP Matlab GUI expectsthem. You canusethis vectorto rearrange
thevariablesbeforegetrectg returnsthem.

Time_Offset Dataprovidersoftendisagreevhetheratime valuemarksthe
baginningof theintenal, or themiddle,andwhetherthe rst unitis number
oneor numberzero. You canusethis six-elementectorto provide a
constanwith whichto adjustthetime valuesfrom the datasetThe
elementsareadjustmentso theyear month,day hour minute,andsecond,
in thatorder For example,the offsetvectorin theexampleinstructs
getrectg to subtractonedayfrom thedayvaluesin the datasebefore
returningthemto the OPeNDAP Matlab GUI.

LongitudeName LatitudeName, TimeNamgDepthNameThesedentify the
namesof the spatialquantitiesasusedin the datasetDatarequestgo the
OPeNDAP senerwill bemadewith thesenames.Thevariablesnay
containemptystringsif no meaningfulinformationis returnedby the sener
aboutary of thesevariables.

SelectableVariables = Thenamef thevariablesn thedatasetThesearethe
nameghatwill beusedin displayingthedatato a user Wherever possible,
you shouldusea hamethatis alreadyin usein thebrowvser For example,
“Salinity' is alreadyin use.If you areaddinga datasetontainingsalinity
measurementslont call it “Salt', unlessthereis somereasoryoudont
wantto seeyour datasetn alist of datasetgontainingsalinity
measurements.

DodsNameThisis thenameof the selectablevariableasusedby the dataset
sener. Datarequestgo thedatasesener will bemadeusingthesenames.
For example thoughthe OPeNDAP standards to use Salinity' (see
above), thedataseseneritself uses SALT', andrequestdo thatsener
mustbe madewith thatname.Eachentryonthis list mustexactly
correspondo anentryonthe SelectableVariables  list.

DataNull Thisis avectorof null values,ndicatingthe“no data”valuefor each
of thespatialvariableg(in order: Time, Longitude Latitude,andDepth),
andeachof the selectablevariableq(in the sameorderasthe
SelectableVariables list. As datafrom theremotedatasets interned
into Matlab,ary valuesmatchingthe appropriateelementof this arraywill
be changednto the MatlabNaN (“not anumber”)value.

DataScale A 2-columnarray to beusedin alinearcorversionfrom thedataas
it is recevedfrom theremotedatasetThe rst columnis theinterceptand
thesecondheslope.Therows thearraycorrespondo theentriesin the
DataNull array Entriesof [NaN NaN]Jor [0 1] donoscaling.Within the
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OPeNDAP MatlabGUI aneffort is madeto presenthe datato the userin
Sl units. For example densitywould be presentedn kg=m2. Not required.

NOTE: While technicallynotrequired DataScale andDataNull are
in practicealmostessentiafor thereturnof intelligible results
to theuser In addition,for datasetshatuseextremevaluesasa
bador missingdata ag, (e.g.,-9e42), no meaningfulplotting
will beableto be donewithin the browserunlessDataNull is
declared.

3.1.3 Another example

In the Levitus OceanAtlas exampleabore, thetime axisis faked usingthe start
time, the stoptime andtheinterval. Somedatasetgonsistof mary similar les,
correspondingo differenttimes. Thesedatasetg€anbene t from usinga catalog
sener to indicatethetime atwhich datawasmeasured.

A catalogseneris anOPeNDAP sener, servinga le thatassociateime dataor
otherdatavalueswith OPeNDAP dataURLSs. (Seethe OPeNDAP Server
Installation Guiddor moreinformationaboutsettingup seners.)

For example,the ASCII reply (seeOPeNDAP UserGuidé of the catalogsener
correspondingo the Total OzoneMappingSpectrometefTOMS) projectlooks
like this:
TOMS.type, TOMS.year, TOMS.month, TOMS.day, TOMS DODS_URL
"ep”, 2000, 1, 1, "http://daac.gsfc.nasa.go vl..
"ep", 2000, 1, 2, "http://daac.gsfc.nasa.go v/..
"ep”, 2000, 1, 3, "http://daac.gsfc.nasa.go vl..
"ep", 2000, 1, 4, "http://daac.gsfc.nasa.go v/..

The OPeNDAP MatlabGUI (thegetrectg function,actually)containsa
provision for accessinghis kind of catalog but nominatinga functionto deal
with this data.

Thearchive M- le for the TOMS projectlookslike this:
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% Total Ozone Mapping Spectrometer Daily Dataset

% FUNCTIONS REQUIRED
GetFunctionName = 'getrectg’;

% FUNCTIONS OPTIONAL

Cat_m_File = 'ffcsquery’;

CatalogServer = [ ‘http://daac.gsfc.nasa.gov/daa c-bi n/nph-ff/ DODSata log/ ',
‘toms-cat.dat’];

% VARIABLES- REQUIRED

LonRange= [-180 180];

LatRange = [90 -90];

TimeRange= [1978.83287671233,2000.5];
DepthRange= [0 0];

DepthUnits
Resolution

138.75;

DataName= 'TOMSGIobal Level 3 Daily Gridded - GSFC'
LongitudeName = 'LONGITUDE;

LatitudeName = 'LATITUDE

TimeName= ";

DepthName= ";

SelectableVariables = str2mat('Total_Ozone','Reflect ivit y";
DodsName= str2mat('TOTAL_OZONE',REFLETIMTY") ;

DataNull = [nan nan nan nan 0 999];

Data_Use_Policy = ";

Acknowledge = ";

Commentsl= sprintf('%s\n’,

Theffcsquery functionis packagedvith the OPeNDAP Matlab GUI andis
calledby getrectg , usingthe CatalogServer identi ed. To adaptthis, you
couldcreatea catalogsener, anduseffcsquery , or it mightbesimplerto write a
catalogfunction(Cat_m_File ) thatcheatsandhasthe URLs andtime values
encodedvithin.
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The browser uses the
getxxx function both to
get data, and information
about data.

3.2 The “Get” Function

Thegetxxx function,anotheMatlabprogram seresasthe connectiorbetween
the OPeNDAP browserandindividual datasetshiding theiridiosyncraciesand
providing a uniform interfacebetweerthe brovserandthe data. Someget
functionsmay sene for morethanonedatasetsuchasgetrectg.m , afunction
thatworksfor anumberof griddeddatasetsThegetxxx functioncanbenamed
arything, but corventiondictateghatthe namebe of the form get xxx.m, where
xxx is somesequencef charactershatindicateghedatasetor classof datasets)
for whichthegetxxx functionis used.Notethatsereralgetxxx functionsare
providedwith the OPeNDAP Matlab GUI; be carefulto avoid thosenames.

A getxxx functionhas3 modesof operation(or 3 subroutines)Eachmode
recevesthe sameinputargumentsalthoughfor someargumentsandsome
datasetsnotall theincominginformationwill beused.The modegdiffer in their
action,andin thedatathey returnto thecalling function Theinputargumentso
thegetxxx functionareasfollows:

function [argl,...] = get xxx ( mode rangesdatasetvars stride num.urls,
georangevariables archive, whichurl, url_info)

mode A stringagumentwhich maybecat (shortfor "catalog'),datasize , or
get. Thereturnvaluesof this functiondiffer dependingn the mode
amgument.They areoutlinedin thefollowing sections.

ranges A 4x2 matrix containingthe currentuserselectedongitude latitude,
depthandtime ranges.The rst columnis theminimumandthe secondhe
maximum.

dataset An index numberinto anorderedist of datasetgontainedwithin the
browser You canusethisto checkwhetherthe datasets the sameoneas
wasspeci edin the previousrequest.

vars A vectorof indexesinto anorderedist of userselectablevariables
containedwithin thebrowser You canusethisto checkwhethertherequest
haschangedincethelastrequesimade but usethevariablelist for the
namesf therequestedariables.

stride A userselectedsubsamplingntenal for griddeddatasetsA stridevalue
of two request®very otherdatavalue,threegetsyou every third, andsoon.

num_urls Thenumberof URLsin adatarequest.

georange A two-elementectorindicatingthe geographiorientationandranges
of thebrowserdisplay— typically thiswill be[-180 180] or[0 360]
but canbe setto othervalues.
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variablelist A charactearrayof thevariablenamesselectedy theuser
archive Thenameof thearchize.m le for theselectedlataset.

whichurl —For a“catalog” moderequestthisis a structurecontaining
informationaboutthe datato befoundatthe URL. For a“get” mode
requestthisis anindex into alist of URLsthatcomprisea datarequest.The
list will have beenreturnedby acat moderequesto thegetxxx function.

In somemodesa particularinputagumentwill not containvalid information.
For example theinputnumberof URLs s notvalid for a catalogrequestsince
partof thefunctionof the catalogmodeis to determinghe numberof URLs
neededo satisfyarequestHowever, all agumentsarepassedn eachtime for the
sale of consisteng

3.2.1 getxxx Function Modes

Thegetxxx functionoperatesn threedifferentmodes.OnemodereturnsURLS
correspondingo a datasetanothemreturnsestimate®f therequessize,andthe
third actuallyretrievesdata. Thefollowing sectionsdescribehethreemodes.

Catalog mode

In catalay mode (or cat mode)the browseris requestingnformationabout

locationin time andspaceof theindicateddatasetThefunctiontakesthelocation Catalog mode is for de-

of anindicatedgeo-spatiategion (usingthe rangesmatrix), andreturnsalist of
the pointswherethe querieddatasetontainsdata.

Thereturnamgumentdrom sucharequestare:

[ x,¥,zt,nURL] = getxxx( ... )

X, ¥, Z,t Are one-dimensionalectorscontainingthelocationsandtimes
correspondingo individually addressabl&JRLs availableto the brovser
user (Latitudeandlongitudein decimaldegreesdepthin metersfrom the
surface,timein decimalyears.)Thesevectorswill be usedto plot tick
markson the brovserdisplay andthe userwill be ableto selectoneor
moreof thesetick marksto getdata.All of theagumentanustbereturned,
althoughthosethatarenot appropriatdor a givendatasemaybereturned
empty
For example,a datasetontainingbuoy datamightreturna seriesof (x; y)
pairs,avectorof depthsndicatinginstrumenidepthsandanemptytime
vector Thebrowserwill displaythebuoy locations,andthe depthlevels,
allowing theuserto selectspeci ¢ buoys or speci ¢ depths.A dataset
containingsatelliteimagesaken daily mightreturnonly atime vector
indicatingthetimesof eachimage.

termining the location of a
dataset in space and time.
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The browser uses data-
size mode to estimate the
size of a data request.

n isthetotal numberof URLsidenti ed by thecatalogfunction. The browvser
will callthegetxxx function(in get mode)this mary timesto retrieve all
thedatareferencedn thecat moderequest.

URL A URL directedatthedatasetpr ata catalogsener, if onewasusedto
malke thecat moderequestThisis displayedn caseyouwouldlike to
make this reques{or arelatedone)independendf the OPeNDAP Matlab
GUI, saywith loaddods.

Sometimesheonly way to provide thedatarequestedh a catalogrequesis to
contactthe datases OPeNDAP sener for data,or contacta catalogsener for
informationaboutthe datase{seeSection3.2.2on page47). For somedatasets,
suchasmonthly climatologiesaninternetrequestoesnot needto be madeto
satisfytherequest— insteada Matlabfunctioncanbewritten which examineshe
userselectedime andgeographicgangesanddeterminesiow mary of the
climatologiedfall within theseranges For otherkinds of datasetssuchassatellite
datasetstoredalonga groundtrackwhich repeain a predictablebut irregular
patternin time andspacereferencesatellitegroundtrackocationsanddata
densitiescanbe storedin alocal.mat le.

During a catalogrequestthe datasetvarsandrangesvaluesshouldbe stored
internally(i.e.,in aglobalvariable).Thisis sothatfor futureget anddatasize
moderequeststhegetxxx functionwill beableto determinewvhetheror notthe
existing catalogis up-to-datelf aget or datasize requesis madewherethe
dataparameterdiave changedrom thelastcatalogrequestthegetxxx function
shouldmake anew catalogrequesinternally beforesatisfyingthe new request.

Thegetxxx functionshouldalsointernally storeanorderedist of URLs based
onthis catalogrequestpr enoughinformationto recreatehoseURLs when
requestedy thebrowser

Datasiz e Mode

Thefunctionof thedatasizemode is to provide the browserwith anestimateof
thesizeof aformulateddatarequestsit will appeaiin the Matlabworkspacdas
adouble-precisionoat). Whenadatarequesis issuedthebrowsercheckso see
if theestimatedlatasizas belov athresholdevel (alevel which defaultsto 1Mb
but canbe setby the user).If above thatlevel, thebrowserrequireshe userto
afrm thedatatransfer Thisis to preventusersirom unintenionallyrequesting
very large datatransfers(SeeSection2.2.4on page25.)

The previous values(from the mostrecentcatalogrequestpf the datasetvariable
andrangesvariablesshould rst be comparedvith the new values to seeif the
catalogrequesis current.If ary of thesevalueshaschangedthegetxxx function
should rst call itselfin cat modeto getthe numberof datapointsor URLs or
whatever the pertinentoperatve maybethatcauseshe sizeof a datarequesto
change.
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Thereturnagumentfrom adatasize requestre:

[ datasizenumurls] = getxxx [ ... ]

datasize Theapproximatesize(in megabytespf the datathatwill bereturnedoy
thespeci eddatarequest.

num_urls Thenumberof URLsin therequest(Thisis in caseanew catalog
requestvasrequiredduringthedatasize requestlf no new catalog
requestvasrequiredtheinput num.urls agumentcansimply bereturned.)

Get Mode

Theget moderequestalso“datarequest”)queriesheremotedatasefor data.

Thebrowsermakesa datasize requesbeforeeachdatarequestanda cat And the get mode is for
requesbeforeeachdatasize requestThisserieds to berepeatedf theuser getting data.

changesry of thesearchparameterdjke thegeographicangesor times.

Thedatarequesthereforeneedonly operateon the orderedist of URLs
generatedy themostrecentcat request— the brovsersimplyincrementghe
url_index_numberfrom oneto thetotal numberof URLs andwaitsfor eachresult.
However becauseheinputinformationfrom the browvser(suchasthetext list of
selectedvariables)s passedn eachtime, thegetxxx functiondoesnotactually
have to constructa URL until this pointt.

Sometimest is appropriateo returna countof oneURL to the browserwhile
actuallyusingmorethanone,internally This canoccurwhen,for example the
userrequestall datafrom longitudesA0W to 40E from a griddeddatasetvith
globalcoveragebut thegridsarestoredwith asplit at 20E (thatis, thelongitudein
thedatasetangedrom 20Eto 380E).Thegetxxx functionin this casemust
eithertransferthe whole datasetthensubsetndreformatit, or dereferencéwo
URLs, onefrom 40W to 20Eandonefrom 20Eto 40E,andcombinetheresult.In
otherwords,the numberof dereferncedJRLs returnedby thegetxxx function
shouldmatchwhatthe browvserexpectshasedn theresultof the catalogmode
request

Thedatashouldbe scaledaccordingto the DataScalénformationin the
archize.m le beforebeingreturned.

Thereturnagumentdrom theget modeareasfollows:

[ datg sizes namesindex, URL ] = getxxx[ ... ]

Thisis atime-saer. It is notnecessaryo constructURLs thatwon't beused.
2If, on the other hand, the catalogfunction returneda countof two URLSs for this particular
requestthoseURLs shouldbe dereferencedndtheresultsreturnedo the browvserseparately
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data isaM 1vectorof data,whereM is thetotal numberof data
measurement®eturned.Thatis, all thedataarereshapedo asingle
column,with their original sizesrecordedn the'sizes'argument.

sizesisanN 2 arrayof arraydimensionsindicatingthe sizesof thereturned
arrays.This requiremenmustbe met: sum(sizes(:,1).*sizes(: ,2))
=M

names is alist of charactestringswith the samenumberof rows assizes—
eachvariableasit is unpacledwill begiventhecorrespondingname.The
currentconventionis to renamereturningvariableswith thecommonnames
usedin thebrowser If "Longitude'and’Latitude’ (exactly so)arenot
presentthebrowserwill notallow plotting onthe brovsewindow. Someof
thegetxxx functionsnow writtenwll creatdongitudeandlatitudevectors
for griddeddatasetsisingthe informationin thearchive M- les. Thisis an
occasionallyusefultacticfor troublesomelatasets.

NOTE: Forthebene t of MatlabVersion4 usersyariablenames
shouldbenolongerthan19 characters.

index Theindex numberis theindex into thislist:

Time

Longitude

Latitude

Depth
SelectableVariables[1]

SelectableVariables[ n]

Thebrowseruseshisindex into the DataRangearrayin the archive.m le
for mappingmultiple imageswithin the samedataseto a uni ed color
scale,andinto the DataScale arrayfor scalingthereturneddata.

URL Thisvariableshouldcontainthe URL dereferencetb retrieve thedata
providedasaresultof theget request.

Thisvariableis to bea singlestring— if several URLs have actuallybeen
dereferencetb satisfywhatthe browvserhastreatedasa singleURL, they
shouldall beincluded,concatenatednd-to-endeachseparatethy a space,
ie.

If TimeNamein thearchive.m le is emptybecausehe senerdoesnt actually
returnatime, you caninsertatime madeup from the catalogrequestHowever
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thisis notrequired;every getxxx functionshouldbeableto handleempty
variablescorrectly

If ary of thevariablenamegesultingfrom dereferencing@ URL is longerthan19
characterghe datacontainedn thatvariablemustberequestedeparatelyor
Matlab4 usersandtheresultmappedo the rst 19 charactersf thatvariable.
Thatis, youmust rst do:

loaddods(URL)
then
[longname(1:19)] = loaddods(URL);

Thisis aworkaroundfor abug concerningong variablenamesnternedinto
Matlabv4.

3.2.2 getxxx Function Tools

OPeNDAP providesseveraltoolswith whichto constructyour getxxx function.
Thetoolsfall into two broadclasses:

U loaddods, thefunctionusedto dereferencan OPeNDAP URL, and

U asetof Matlabutility functions,usefulfor the sortsof operationgikely to
beneededy agetxxx function.

The loaddods Function

Theloaddod$ functionis the OPeNDAP client for the Matlabbrowser The loaddods is at the heart of
functionacceptsa URL from theuser sendst out overtheinternet,andcreates  every getxxx function.
Matlabscalarsyectorsandmatricesto hold the datathatis returnedrom that

requestTheloaddods.m help le containsseveralexamplesof its use.(Type

help loaddods atthe Matlabcommandorompt.)

Thefunctionis calledlik e this:

function values = loaddods([ switc hes,] URL [per-url  switches] [,
URL [per-url  switches]])

switches Theseoptionsareall off by defaultexceptfor -v whichis on by default.

-v . Verboseoutput.(This optionis on by default; use+v to disableit).

3loaddodsis a Matlab MEX-®le, and appearsin your directories as loaddods.mexxxx,
where xxx is a suf®x de®nedby Matlab for a particular machinearchitecture. For example,
loaddods.mexglx would be for a GNU/Linux machine. Thereis also a loaddods.m function,
which containsa helpmessagéor loaddods.
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-g: UsetheTcl/Tk progressaanderrorreportingGUI. (This displaysa bar
graphshaving transmissioractity, andis notto be confusedwith
the OPeNDAP MatlabGUI. SeeOPeNDAP UserGuidefor more
informationaboutthis feature.).

-k : Thisswitchcausedoaddods to concatenaténo or morevariables
with samename.Whenreadingfrom multi- le datasetsysethis
optionto concatenatéhevaluesreadfrom severalaccessesmito a
singleMatlabvariable.Thisis intendedfor getxxx functionswhich
build up lists of URLs andpasshemto loaddods for evaluation.
You mustsupplythe URLs whosevariablesareto be concatenateth
asingleinvocationof loaddods . The-k switchwill notwork across
two or morecallsto loaddods Thatis,

loaddods('-k', '<URL1> <URLZ2)

will work, while calling loaddods twice with -k (oncefor URL1 and
oncefor URL2) won't work.

-n: Thiscommandswitch causedatlabvariablenamego be built using
the completenameof thevariable,includingall the constructotypes
which containit. Without-n, variablesarenamedusingthe nameof
theleafvariable.This meansfor example thattwo separate
Structueswho eachhapperto have amembemwith the samename
will createanamecon ict.

-s . Returnavectorof variablenamesalongwith thevariableshemseles.
The-s optioncanonly beusedwhenassigninghevaluesaccessetly
loaddods to avector If -s is usedin this situation,thenthe rst
variablein thevectorwill besetto avectorof stringswhichnamethe
successk variables.

-V: Printversioninformationfor loaddodsandary programst uses.
-tfabclmpstu] : EnableHTTP tracing(only for the hardcore...).

-F: Forceall stringvariablesto betranslatedo oat. The-F optionis
neededvhenreadingfrom datasetshatreturnasstringvaluesthat
shouldbeinternedasnumbers.

CAUTION: Thisis achanggrom previousversionsof loaddods
andintroduceotentialincompatibilitieswith
versionl.5andprior. In otherwordsyou'll needto
changeyour softwareif it usedversionl.5or earlier

-p: Recognizéhe DDMMSS stringsandcorvertthem(takesprecedence
over-F).

-A: The-A optionprovidesaway to accesshe DAS objectof adataset.
Givenwith aURL, -A will causeall attributesto beinternedin the
MatlabworkspaceGivenwith -c only thecontentsof named
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attribute containef in adatasewill beinterned.Thelatteris much
safersincemary DAS objectscontainlong namesandnameshat
repeain severalcontainersChoosinganattribute containetknowvn to
have "Matlabsafe'identi ers is agoodidea.(SeeOPeNDAP User
Guidefor moreinformationaboutthe DAS structure andattributesin
general.)Notethatthe attributesareinternedinto the Matlab
workspaceundertheir own namesnot the nameof the container.

NOTE: While DAS objectsareseparatérom the DDS (data)
objectsin OPeND[AP, onceloaddodseadshe
informationfrom thewriteval client programthey are
treatedno differentlythandataobjects.Eachattribute
containetis internedasif it wasa Structurevariablein the
DDS object.

per-url switches Theseoptionsareall off by default.

-r var :new name: Renamevariable.The-r optionprovidesawayto
renamevariablessothatvariablesreadwill notoverwrite onesalready
presenin a Matlabsession.

-c expr: Supplyaconstrainwithoutusingthe ? notation.

URL Theloaddods functionshouldbe calledwith a OPeNDAP URL which
referencesglata,in which casethecommandwill accesshe dataseaind
createMatlabdatastructuregso hold thosedata.If the URL argumentis a*
or ?, loaddods will causeNetscapéo startup andopenthedefault
OPeNDAP URL-builder. If the* or ? is followedby a URL, thenthatURL
will beusedinsteadof the URL builder. Finally, whencalledwithoutan
argumentthecommandwill wait for aURL to bepassedo it by Netscape
or anotherprograni.

load dap

Theloaddods functionis atthe coreof the OPeNDAP Matlab GUI. However, for
backwardscompatibility it wasoriginally written not to take adwantageof the
adwanceddatastructuresiow availablein Matlah Theloaddap functionis a
newer version,thatmakesuseof Matlabdatastructuresn anattemptto presere
thestructureof datasets.

For example,if thetargetdatasetontainshreearraysin a structurethe
loaddods functionwill bringthemin asthreearrays.Theloaddap functionwill

“Note the distinction betweenattributesand attribute containers.A variablecalled2v°in some
datasewill correspondo anattributecontainercalled®vin thedatases DAS. Thatcontainemay
containattributessuchas@precision®r 2scalefactor®or 2units?

SThisis dueto thevariablenamelengthlimitations of Matlah

5Seethe OPeNDAP urlqueue programfor informationaboutthis feature.
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These functions have
been useful in writing the
getxxx functions provided
with the GUI. They may
be useful to you, too.

importthe dataasthreearraysin a structure correspondingo the original
arrangement.

Theuseof loaddap is identicalin all otherrespectdo loaddods .

If you nd thatthe OPeNDAP MatlabGUI is morework thanis necessaryor
your application andyou usethe command-lineclient, you might considermsing
loaddap.

Utility Functions

Severalfunctionsusedin the OPeNDAP Matlab GUI aregenerakenoughto be of
useto peoplewho have to write new getxxx functiong. This sectioncontainsa
shortlist of someof thefunctionslikely to beuseful. Thelist is notcomplete,
sincethewholecollectionis fairly uid, asnew datasetsreconstantlybeing
addedo thearchive. We encouragdunctionwritersto brovsethe OPeNDAP
MatlabGUI directoriesbeforestartingin on whatmayseemlike acommon
problem.

Marny of theutility functionsarelistedbelov. Usethe Matlabhelp commandor
detailsof theirinvocation.

day2year Cornvertsanintegerdayinto adecimalyear

dods_dbk Remarestrailing blanksfrom a string,andtranslatesttp escape
sequencete.g.%20 into underscoressothatSurface%20Temperature
getstranslatednto Surface _Temperature.

dods_ddt (“de-dot”) Remwesthe parentstructurenamefrom compounchames.
For example,Cast. Temperature is changedo Temperature. Actually, it
removesall of astringup to andincludingtheright-mostperiod.

findnew Thisfunctionreturnsthe positionof non-duplicatedatain avector It is
usefulfor pruningduplicateinformationfrom a stringor vector

isleap AcceptsanintegeryearAD, andreturnsl if it is aleapyearaccordingto
PopeGreyory's nevfangledcalendar

mminmaxFindsthe minimum andmaximumof avectoror a matrix, andreturns
themin atwo-elementector Thefunctionis robustwith respecto NaN.

strntok  Givenastringandatoken separatqgrquickly extractstokensfrom short
inputstrings.

"The OPeNDAP MatlabGUI is dividedinto two directories:the maindirectory typically called
somethinglike ml-toolbox , andthe DATASETS&ubdirectorycontainedin it. Roughly speaking,
the operationalblivision betweerthesetwo directoriesis betweerthe generallyusefulfunctionsand
dataset-speci®functions. If afunctionwritten for a speci®cdatasetppeargo be usefulfor other
datasetsit will be2elevated®o themaindirectory
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year2day Corvertsadecimalyearinto anintegerday (Notethat1985.0 will
returndayO. To corvertto themorecommoncalendricakepresentation,
wheredaysarenumberedrom one,you mustaddoneto thereturnedday

integer)

3.3 Adding a New Dataset

Here's anexampleof how to adda griddeddataseto the OPeNDAP Matlab GUI.

We startwith justa URL.:
http://ferret.pmel.noaa.gov/cg i-bi n/dods/np h-dods/data/
PMEL/large_trenberth_moncl.n c';
Wewill dothisiteratively, improving ourarchive M- le aswe go. Forthe rst
step,we'll usethefollowing. (We've shortenedhe URL herefor formatting
reasonsbUsethewhole URL shavn above.)

GetFunctionName = 'getrectg’;
Server = ‘http://fferret.p mel.n oaa.g ov/.. .

LonRange= [-180 180];

LatRange = [-90 90];

TimeRange= [1800.0 2000.0];

DepthRange= [0.0 0.0];

Resolution = NaN;

DataName= 'Trenberth Wind Stress - PMEL';

SelectableVariab le s = str2mat('Wind Stress U, 'Wind Stress V');

It's missingthe DodsNamevariable,but we can nd thatinformationusing
loaddods . At the Matlabcommandine, type:

DAS=loaddods(-A','h  tt p://f erret .pmén oaa.gov/.. . )

You canlook atthe DAS variablenow, andyou'll seea TAUXanda TAUYsothose
mustbe the namedor the stresses.

Sowe'll addthefollowing to the bottomof ourtentative archive M- le:
DodsName= str2mat(TAUX', 'TAUY";

Now openthe bookmarkseditor (control-Bis a shortcut) selectawind dataset
andcopy andpasteit to geta copy. Openthe propertiesditorfor thenew entry
anderasehe nameandarchie. Pick anew color, too. Click to make the
changesn thebookmarksand|Reload |to forcetheold archive les to becleared,
andto berereadalongwith this new archive. Thedatasehameshouldbe lled in
automaticallywith theinformationfrom the new (but still tentatve) archive

M- le.
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Now click [ oK | to dismissthe propertiesdialog. Oncebackin the bookmark
editorwindow, Save (andapplyto the GUI) andClose.

Oncebackin thebrowserwindow, selectthenew datasetSelecitheentiretime
rangeandclick [ Get Details |. You canexaminethe URLIist returned andyou'll
seethatthe URL returnedhasonly twelve datapointsin thetime dimension.This
would imply thatthisis a climatology containingmonthly averages.

http://ferret.pme I. noaa.gov/. .. ?TAUX0:1: 11][0 :1:72][ 0:1:143].. .

We still don't know theresolutionor actualgeographiextent, but we cancorrect
theoriginal guesdor TimeRange Substituteahefollowing line for the original
time rangeguess:

TimeRange= [1800 str2num(datestr(date,10)) I;

To updatethe bookmarksyou canpressCtrl-B to bring up the bookmarkseditor,
selectthe new datasetCtrl-| to getthe propertieseditor, PresgReload/Clear | then
to dismissthis window, Ctrl-Sto save the bookmarksandapplythemto the
GUI again.

Now selectlune1947andWind StresdJ andV andclick [Get Details ] Youwill
probbalyneedto identify the axesagainbecauseeloadingthe archive clearsthe
cachedmetadataCheckthe URL again,andyou’ll seethetime slicewhichis
selectedn the URL:

http://ferret.pme I. noaa.gov/. .. ?TAUX5:1: 5][0: 1:72][0:1:143]...

Month 5 (startingat zero)is June sothetime axisis setcorrectly Hadit notbeen,
we couldusethe Time-Offset featureof getrectg to correctit.

Now we canclick | Get Data | Gowith thedefault plot option,andyou'll seethat
theextentof thedatasets indeedglobal.

To gure outtheresolution typethis atthe Matlabcommandporompt:
>> diff(R1_Latitude)

This givesavalueof 2.5 (sodoesthe sametestwith Longitude),sowe'll replace
theResolutionline in thearchive le with thisone(111km is thedistanceof one
degreeof longitudeat the equator):

Resolution = 2.5%111;

Toreloadthenew le, hit Ctrl-B to getthebookmarkseditor, Ctrl-I getthe
properties;Reload/Clear'onemoretime, dismissthe propertiesCtrl-S, save and
close.Selectthe new datasetreselectlunel947,andthistime, a Resolutionof
555.0km. Click [ Get Data |, re-identify the axesonelasttime whenprompted and
changethe quiver plot colorto 'r' (red). Select‘overplot” to plot ontop of the
previousploy, andyou'll seethatthescalingis now different. But you alsosee
thatyou have every otherdatapointandthey arealsoclearlyoneper5 degreesso
theadditionhasbeena success.



Getting Started with the OPeNDAP
Matlab GUI Software

This appendixcontaingnstructionsfor acquiringthe OPeNDAP Matlab GUI
software. It alsocontaingnstructionsfor a quick start,in caseyou feellike diving
in withoutreadingtherestof thisdocumentlIf you arevery familiar with Matlab,
thismaybejust ne.

The OPeNDAP Matlab GUI consistof thefollowing pieces:

Program Files Thesearethe M- les anddatafor the browseritself. Theseare
usuallystoredin asingledirectory(the “Matlab directory”) thatmustbe
accessiblenthe Matlabpath. Theseles arethesameonall platforms.

Archive Files M- les describingthe dataarchivesaccessibléo the browvser
Thesearefoundin the DATASETSubdirectoryof the Matlabdirectory You
canaddyourown les to thebrowserby addingM- les to this directory
(Seepagebl) Theseles arethesameonall platforms.

Helper Programs Threehelperprogramsioaddods, writeval , andgeturl .
Theseprogramsarepartof the DODS“Matlab Client” distribution. The
directorywith loaddodsn it mustbeon the Matlab path,andthedirectory
with writeval andgeturlin it mustbe ontheshell's $PATH. Theseprograms
differ amongplatforms.You musteitherretrieve andcompilethe source
distribution, or malke sureto securethe binarydistribution appropriatdor
the computeryou areusing.

In additionto theseprogramsyou will needa copy of the GNU gzip utility to
uncompresshearchves. The OPeNDAP Homepagecontaindinks to an
up-to-dateversionof thatutility.

The OPeNDAP MatlabGUI doesnot comewith Matlabitself. Youwill have to
securea copy of Matlabin orderto run ary of this.
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A.1 Getting the OPeNDAP Matlab GUI Software

All the OPeNDAP softwarecanbedownloadedirom OPeNDAP Homepage,
which hasalink atthetop reading Download |. Click thereandfollow the
directions.

A.2 Unpacking the OPeNDAP Matlab GUI Software

Onceyou have the les downloadedthey mustbe uncompressedith thegzip
program.andun-tarredwith thetar program.Thefollowing commandexecutes
bothatthe sametime:

gzip -d -c GUI-stuff.tar.gz | tar -xvf -
or, if youuseGNU tar :
tar -xvzf GUI-stuff.tar.gz

Move to the directorywhereyou wish to storethe OPeNDAP MatlabGUI, repeat
thisfor eachtar le youneedto install.

If you areinstallingthis softwarefrom abinarydistribution, you maymove onto
thenext section,SectionA.3 on page55.

After thetar les have beenunpacled, setthe SDODROOEnvironment
variable. Theway to do thiswill differ dependingntheshellyouusé. For csh
andtcsh,use:

setenv DODS_ROQ@Isr/local/OPD-2.8
(Make sureto usethe correctversionnumber) For kshandbash,use:
export DODS_ROOT=/usr/local/OPD2.8

After you have setthe ervironmentvariable(this might bea goodtime to addthe
variablede nition to your.login ,.cshrc or.profile initialization le), nish
the con gurationwith thefollowing shellcommands:

cd $DODS_ROOT

Jconfigure

make

make install

If you alreadyhave someOPeNDAP softwareinstalledon your systemandare
simply addingthe Matlabfunctions,you neednot executeconfigure andmake

Typeecho $SHELIlto ®nd outwhich shellis active onyour system.



A.3 Installing the OPeNDAP Matlab GUI Software 55

in the $DODROOTirectory but canchangeyour directoryto the
$DODS_ROOT/src/matlab-8l directory andrun configure andmake
install  there.

A.3 Installing the OPeNDAP Matlab GUI Software

To runthe OPeNDAP Matlab GUI, changeyour working directoryto the
directorywherethe OPeNDAP MatlabGUI les arekept
($DODROOT/bin/matlab-gui ), andstartMatlah Thenissuethe browse
commandln orderto runthe OPeNDAP Matlab GUI from otherdirectoriesyou
only needto setthreeervironmentvariables:

U Besurethatthe$DODROOEnvironmentvariableis set,asdescribedn
SectionA.2 on page54.

U The$PATHervironmentvariablemustincludeanentryfor the
$DODROOT/bindirectorycontainingthewriteval andgeturl
programs.

U The$MATLABPAEH/ironmentvariablemustincludeentriesfor the
directoriescontainingthe Matlabclient program(loaddods ), the browvser
programsanddata,aswell asthe directorycontainingthe dataarchie les.
Theseareusually$DODROOT/bin $DODROOT/matlab-GUland
$DODROOT/matlab-GUI/DATASE$S

If youdidn't doit before,putthesevariablede nitions into your shell's
initialization le (.login ,.profile ,bashrc or whatever), soyouwon't have to
setthemby hand.

You arenow readyto runthe OPeNDAP MatlabGUI. Simply startMatlab,and
type'browse' atthe promptto seethe browvserwindow appeatr:

>> browse

2If you prefer you can set the Matlab searchpath from within Matlab with the path() or
addpath commands.You can put this commandinto a startup.m ®le to setthe path automati-
cally.
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A.4 The Archive Files

The OPeNDAP Matlab GUI softwareis not updatedasfrequentlyasarethe
archve M- les in thecentraDODSdirectory This meanghatit is generallya

goodideato issuean“updateall” command]Get All | onthe Update menu)soon
afteryou completetheinstallation.This is alsoa goodtestof theinstallation.
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