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Preface

Thisdocumentdescribesversion5 of theDistributedOceanographicDataSystem
(DODS)MatlabGraphicalUserInterface(GUI), ademonstrationsystemintended
to allow researcherstransparentaccessto earthsciencedata—storedin any of
severaldifferent�le formats—acrosstheInternet.TheDODSMatlabGUI was
originatedby DeirdreByrneandPeterCornillon.

Weareinterestedin feedbackandbug reportsabouttheDODSMatlabGUI 5.
Pleassendthemto: support@unidata.ucar.edu.

TheDODSMatlabGUI 5 wasreleasedwith DODS3.2.

UsingtheDODSMatlabGUI, a researchercanbrowseandretrieve earthscience
datafrom many differentsources,importingit directly into Matlab,whereit is
availablefor displayor for furthermanipulation.

An overview of thesystem's useis presented,andspeci�c tasksillustrated,for
dataprovidersaswell asfor users.
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0.1 Tasks Illustrated in this Guide

For aquickstartto getting,installing,andusingDODSMatlabGUI software,see
thelist below of tasksdescribedin thisdocument.

ü Quickstart.(page2)

ü GettingandinstallingtheDODSMatlabGUI software.(page53)

ü Installingtherestof theDODSsoftware.(page53)

ü Updatingthedatasetlist to includethemostrecentversionsof all the
datasets.(page14)

ü Readingyourown datasetsinto thebrowser. (page35)

ü UsingDODSfrom theMatlabcommandline. (page9)

0.2 Who is this Guide for?

Thisguideis for peoplewhowish to useMatlabto browseandretrieve datafrom
existingon-lineearthsciencedatasets.Scientistswhowish to sharetheirdata
with colleaguesmayalso�nd thisausefulsystem,sinceit is a relatively simple
matterto setupaserver thatcanallow remoteaccessto yourdata.

Thisdocumentationassumesthatthereadersarefamiliarwith computersandthe
internet,but arenotnecessarilyprogrammers.More thanapassingfamiliarity
with Matlabwill beuseful,aswill anunderstandingof elementaryinternet
concepts,suchasURLsandhttp.
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0.3 Organization of this Document

Thisbookcontainsbothintroductoryandreferencematerial.Thereis alsoa
descriptionof theinstallationprocedure.

Chapter 1 providesanoverview of theentiresystem,includinganintroduction
to its use,andsometutorial-styleexamples.

Chapter 2 Providesa referenceto themenusandoperationsusedin theDODS
MatlabGUI.

Chapter 3 Describeshow to addyourown datasetsto theDODSMatlabGUI.

Appendix A on page53 Containstheinstructionsfor installingtheDODS
MatlabGUI, andtherelatedDODSsoftwareyoumayrequire.

0.4 Conventions

Thetypographicconventions shown in Table1 arefollowedin thisguideandall
theotherDODSdocumentation.

Table1: TypographicConventions
����������	�
�����
��

Typedby thecomputer, or in acodelisting.
�����������������

Typethispreciselyaswritten.
Variables Usedasaplaceholderfor auser-speci�edor vari-

ablevalue. Chooseanappropriatevalueanduse
thatin place.

Button Text Usedto indicatetext onaGUI button.
Menu Name This is thenameof aGUI menu.

Whenreferringto abuttonin amenu,wewill oftenusethenotation:
Menu,Button . For example, Options,Color s,Foregr oun d would indicatethe

Foregr ound buttonin theColors menu,selectedundertheOptions menu.
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1
The DODS Matlab Graphical User

Interface

TheDODSMatlabGUI combinesDODS,apowerful dataaccessprotocol,with a
convenientsetof displayfunctions,andthe�e xibility andpowerof theMatlab
mathematicsprogrammingenvironment.Theeffectof theDODSMatlabGUI is
to turnMatlabinto apowerful network browser, capableof readingspecialized
datamessagesfrom theInternet.For this reason,weoftenreferto it asthe
“browser.”

Thischaptercontainsanoverview of thebrowser, whichwill beusefulfor most
users.It startsin Section1.2onpage2.
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1.1 Quick Star t

If you arealreadysomewhatfamiliarwith MatlabandDODS,youmay�nd it
simplestto jumpright in. (Youmightwantto consulttheTheDODSQuick Start
Guidebeforethisbook,for abrief descriptionof how DODSworks.)After the
DODSMatlabGUI hasbeeninstalled,andthenecessaryenvironmentvariablesSome �nd it easiest to

jump right in. set(SeeAppendixA onpage53),runMatlabfrom thedirectorywhereyoukeep
the


���	������������
	 ��


program:
�
�

����������������� ���

�

	�	�� 
�	��

WhenMatlabhasstartedup,startthebrowserby typing:
���

� ������� �

Youshouldseethreewindows. Oneallows you to selectdatasetsto view, another
is for selectingvariablesin thosedatasets,andthethird, themainwindow, is for
selectinggeographicregions,andfor displayingdata.

Usethemouseto selectadatasetto look at. Thenchooseavariablefrom thelist
presented.Now, usethe Set Data Range buttonto outlineageographicrectangle

anda timeanddepthrangeto look at. Click Get Data , andfollow thedirections,
andyoushouldsoonseeamapof yourdatain thedisplaywindow.

Youcanalsobegin by settingadatarangeto specifya timeperiodor geographic
areaof interest,andthenselectingadatasetandvariable,or theotherwayaround.
All of theseparametersmustbesetbeforemakingadatarequest,but they canbe
setin any order.

Youwill �nd ausefulreferenceto theDODSMatlabGUI buttonsandmenusin
Chapter2.

1.2 What is the DODS Matlab GUI?

TheDODSMatlabbrowserdisplayconsistsof a map,a timeline,adepthrange,a
smallarrayof pushbuttons,andseveraldrop-down menus(Figure1.1).

YoucanusetheDODSMatlabinterfacefor four distinctoperations:settingthe
parametersof a requestfor data,queryingadatasetaboutits contents,issuinga
requestfor data,anddisplayingtheresultsof a request.

Youcanalsoseea text versionof thewindow, by clicking on the View Text

button.Returnto thegraphicalview by clicking View Plots .
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Figure1.1: TheDODSMatlabGUI Main Window

1.2.1 Setting up a data request

To setupadatarequest,youmustselectthevariableanddatasetyou wish to
examine.Selectthesefrom thevariableanddatasetlists thatappearwhenyou
startthebrowser. If you've closedthosewindows,youcanrecallthemwith the
Data,Sho w Data Bookmarks button.Onceonehasbeenselected,theothermenu Choose the dataset and

variable you want to see.only displaysthecorrespondingentries.For example,if youareinterestedin
temperatures,youcanselectit in theVariables menu.After this,only thedatasets
thatcontaintemperaturedatawill bedisplayedin theBookmarks menu.Once
thesehave beenselected,thespatialandtimerangesof thedatasetsareindicated
on thedisplaymap.Youcanusethe Zoom buttonto examineany of thedata
displaysmoreclosely.

Youcanalsobegin yourdataselectionby selectingtheregion, time,or depthyou
wish to examine.TheDatasets andVariable menuswill beupdatedto show
only datasetsthatcontaindatain thoseregions.

TheDODSMatlabbrowseruseslocally-cachedarchivesof “metadata”to
describedatasetswhichmaybestoredonany machineconnectedto theInternet.
Youcanusethe Data,Update Bookmarks buttonto updatethelocalarchiveswith
any new datasetsor changesin existingdatasets.
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Figure1.2: TheDODSMatlabGUI Main Window

1.2.2 Querying a Dataset

After adataset,variable,andregion(spaceandtime)arechosen,youcan�nd out
how muchdata(andwhatkind) you have selectedwith the Get Details button.
Clicking thiswill sendaqueryto thedatasetto �nd outhow muchof it �ts your
chosenranges;for example,how many imagesfall within your timerange,or how
many XBT castsfall within yourgeographicselectionbox.

1.2.3 Issuing a Data Request

Oncetheparametersof adatarequesthave beenspeci�ed,youcanissuethe
requestby clicking the Get Data button.

Sometimes,inadvertentlyor not,youaskfor a lot of data.Thebrowserhasadata
sizethresholdyoucansetto notify you whenyoumake a requestlike this. The
datasourceyou've selectedgivesthebrowseranestimateof how muchdatais on
theway, andthebrowserwill askyou for con�rmation in theeventthatthe
estimatedsizeof thedatarequestedtakesupmorememorythanthedatasize
thresholdspeci�edin the Preferences,Get Data Threshold popupmenu.
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If youapprove therequest(or if youweren't asked),therequesteddataare
retrieved,loadedinto Matlab,anddisplayedaccordingto thedirectionsgiven.
Thebrowserdisplaysamessagetelling youwhathasbeenloadedinto Matlab
(�gure 1.3).

Figure1.3: Datareturnedto Matlab

Notethatalongwith thedatayourequested,thereis theURL thatpointedto that
data,aswell asthetext of any creditsthatapplyto thedata.To duplicatethe The request returns the

URL, which you can use
later.

requestjustmade,sayin somelatersession,youcouldissuethefollowing
command:

�������������	���	
���
�������������
��

Of course,oncethedataareincorporatedinto Matlabvariables,theentirepower
of theMatlabanalysispackageis available.For many users,this is thegoal.

1.2.4 Displa ying the Data

Eachtimeyouusethebrowserto requestdata,it will askhow thedataareto be
displayed.(The


���	����������

programwill notaskaboutdisplayingthedatait
returns.)The�rst thingthathappensis thatthebrowsermakesaguessastheX, Y,
andZ coordinatesyouwantto display. It con�rms theguessby presentinga
dialogto you like theonein �gure 1.4.Usingthisdialog,youcanselectthethree Choose the display axes.
coordinatesto bedisplayedfrom amongall thevariablesreturnedby thedata
request.

After you've selectedtheaxes,yougetanotherdialogrequestinginformation
abouthow thedatais to bedisplayed(�gure 1.5).You'll seeyouraxisselections
re�ectedin thetext boxesof thatdialog.With thisDisplaydialog,youcanmodify
yourearlierchoices,andyoucanalsoselectthetypeof displayyouwant(color
image,contourplot, quiver plot, andsoon),andfurtherselectthereturneddata.
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Figure1.4: Selectthedisplayaxes

Youcancall thisdialogupwith the Displa y,Data Displa y button.

As youcanseein �gure 1.5,theZ datawasreturnedasa three-dimensionalarray.
To displayit, thearrayhadto besubsampled,by typingright into thedialog's text
box. Thetext boxesholdany Matlabexpression.For somedatasets,theMatlab
matrix transpositionoperator( � ) is importantto usehere.You can use the Display

Dialog to subsample or
modify data arrays.

If you click the OK buttonon thedisplaydialog,thedialogclosesanddraws the
indicatedpicture.If youclick the Appl y button,theplot will bemade,but the
dialogwill stickaround.Youcanusethisdialogto manageseveraldifferentplot
windows.
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Figure1.5: TheDisplayDialog

1.3 Example Sessions

Thesimplestway to begin to usetheDODSMatlabGUI is to follow alongwith a
simplesession.Two examplesfollow: the�rst usestheDODSMatlabGUI
window to displaydata,andthesecondusesthebrowseronly asamechanismto
retrieve data,which is thenexaminedwith someotherMatlabfunctions.
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1.3.1 Drawing a Simple Picture
Select the dataset and the
variable. StartMatlab,andstartup thebrowser. (Seepage2).

¶ TheBookmarks andVariables menusshouldalreadybevisible. If not,
usethe Data,Sho w Data Bookmarks button.TheBookmarks menuwill
look roughlylike �gure 1.6. Look for, thenclick on theentrymarked“SST
- ReynoldsWeeklyMean- NCEP”.

Figure1.6: TheBookmarksMenu

Thisdatasetcontainsseasurfacetemperaturesfor theentireglobe,averaged
over seven-dayintervalssincelate1981.Youwill seea rectanglein the
mainwindow outlining theentireglobe.Thetimewindow containsa small
line startingaround1981,andmoving forward.Zoom in to select the time.

· Click the Zoom button,andclick theleft mousebuttonneartheReynolds
time line a few times,until thetime is measuredin daysor months.(If you
�nd thedefault colorshardto see,click on the Preferences,Color s button

to adjustthemto your liking. Usethe Preferences,Sa ve Preferences button
to save yourcolorsfor thenext time.) Theleft mousebuttonzoomsin, and
theright buttonzoomsout. Youcanalsoselectasmallrange,andthatrange
will bemappedover thetimeline.

¸ Click on Set Data Range , andselecta time rangeby clicking anddragging
in thetimewindow. Rememberthatthis datasethasaglobalgrid recorded
everysevendays.
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While youareselectingtherange,youmightnoticetheDatasets or
Variables menuschanging.Thesemenusaredynamicallyloadedwith all
thedatasetsandvariablesthatmightoverlapthedatarangeyouselect.
However, thechangeswill notaffectyourselection. Select the geographic

range.
¹ Now selectageographicrangeby clicking anddraggingin themain

window. By default, thewholeworld is selected,soif youskip thisstep,
youwill still getdata.Whenselectinga time range,rememberthatthis
datasetis madeupof weeklymeans,sobecarefulyou don't askfor too
much.

º Click the Get Details button.Youwill seetheaxismapdialog,describing
someof theinformationavailablefrom theselecteddataset.(See
�gure 1.4).Checkthattheaxesarecorrect.

» Click the Get Data button.Youwill seeadialogbox thatsays:“Hangon,
transferringdata,” andsomeotherstuff. Eventually, thebrowserwill popup
theData Display dialog(�gure 1.7),askinghow youwish to displaythe
datareturned.Unlessyou've beenextraordinarilycarefulin selectingyour Get the data.
timerange,it' s likely thatthetemperaturearrayreturnedwill have three
dimensions.In thiscase,youhave to click on thetext box for theZ values,
andaddaMatlabindexing expression.Thatis, if thebox reads

�����

, you
shouldchangeit to somethinglike

�����������	����

�

to getthe�rst
measurementin thereturneddata.

¼ Watchthedatadisplay. A messagewill announcewhenthedatahave been
returnedto theMatlabworkspace,andwhatthenew variablenamesare.
Youcanexamineanddisplaythesevariableslike any otherMatlabvariable.

A Shor t But Edifying Digression About the Internet

DODSgetsits dataover theinternet,andtheway it speci�esthelocationof the
datait wantsis with aURL verysimilar to theURL you mightusein aweb
browser, suchas �

��� �

�

	�� �

. In fact,theDODSMatlabGUI canbethoughtof asa
veryspecializedwebbrowser, thatcanonly look ataveryparticularkind of web The GUI is just a spe-

cialized form of a web
browser like Netscape.

page.Whenyou typea URL into awebbrowser, thebrowser“de-references”the
URL to producethepageyou canread.WhenyouenteraURL into aDODS
Matlabprogramcalled


���	����������

, thatprogramde-referencestheURL to
producedatain theMatlabworkspace.

It' s a lot to type,but try typing thefollowing at theMatlabprompt(all oneline):
�������������	���	
���
��������������������������! �"��$#	 &% �����' )(���*+��#�(+,�-/.0,/%$��%����$-�%0#����	�������

1�2�3�4+5

��#���,76 ���	������(�8! 9%0#�:

5�5�;!<)=

�

=�>!<�?

� ����@�A

>'<B?

� ��� �

=

A

>


 �

When

���	���� �����

dereferencesthis longURL, it printssomethinglike this:
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Figure1.7: The“Display Data”menu

�������+,/%�('� ���������B���������������! �"��$#  9% �����' )(	��*���#�(+,�-/. ,/%$� %����+- %0#������������

1�2�3�4�5

��#���,76 ����������(�8' 9%0#

1

� % 
�������,/%��!�

5�5�;!<B=

�

=�>!<B?

�����B@�A

>'<B?

� �����

=

A

>

5

����*���� *���� 
�,�� %�� �	����
��

�

 ���

1

�������+,/%�( 6 �����$,��

5�5�;

� A

?

.�8 � @

?

� "$, ��� ���

��?�?

�����/6$��%���
  

1

�������+,/%�( 
�#��������

;���	�


 

1

�������+,/%�( *���#��	� �

1�2�3�4+5��

"$,���� A

?

����� 60��%���

 

1

�������+,/%�( *���#��	� �

1�2�3�4+5�


"$,���� � @

?

�����/60��%��	
  

andit putsthefour arrays(
�����

,
�������

, �

��� �����

, and �

��� �����

) into yourMatlab
workspace.
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���

��� ���

�

	 	 � � ��� � ������� �

�


�	����

�

��� ����� 
���	�
 
 
�
�
�	 ��������
�� 	���� 	��

�

��� ��� � 
�	�
 
 ����	 ��������
�� 	���� 	��

����� 
�	�
 
���	 
���
���	�	 ��������
�� 	���� 	��

��� � � 
 
 
 � ��������
�� 	���� 	��

	�� � 
 
 
 � ��������
�� 	���� 	��

The

���	���� �����

programis theheartof theDODSMatlabGUI. Therestof the
DODSMatlabGUI is simplya“front-end” to the


���	����������

programthatyouuse
to constructURLsandmake somehousekeepingchoressomewhateasier.

Youcanusethis to youradvantage,asis shown in thenext example.

Incidentally, whentheDODSMatlabGUI returnsdata,oneof thereturned
variablesis theexactURL thatwasusedto issuetherequestfor thatdata.This
providesauniqueidenti�er shouldyouwantto recreatea requestor expandon it,
perhapsin yourown Matlabscript.

1.3.2 Creating a Time Series

It is oftenthecasethatthedatayouwish to seecannotbeeasilydisplayedin the
DODSMatlabGUI window. DODSallows muchricheraccessto thedatathan
thebrowsercanaccommodate.ThismeansthatyoucanoftenusetheDODS
MatlabGUI to helpconstructaURL, eventhoughyoumaynotuseit to submit
thedatarequest. You can also use DODS

from the Matlab command
line.

Thefollowing exampleshows how youmightgoaboutconstructingand
displayinga timeseriesfrom theDODSMatlabGUI datasets,eventhoughthere
is limited browsercapacityfor displayingthiskind of data.TheDODSMatlab
GUI actuallyis �e xible enoughto plot thisexample,but thereareothersfor which
this techniqueis useful.It' s alsousefulto becomefamiliarwith


���	����������

in case
youwantto includeaccessto DODSdatasetsin yourown scripts.

¶ Startup thebrowserandselectthe“Surface- COADS Monthly Datasets-
PMEL” dataset.

· Select“Air Temperature”from theVariables menu.(See�gure 1.8.) If it' s
not there,youhaven't selectedadatasetcontainingthatvariable.

¸ Usingthe Zoom and Select Data Range buttons,selectaverysmall
geographicrange.Thisdatasetis arrangedin two-degreesquares,sopick a
two-degreesquaresomewhere.Pickawide timerange.

¹ Click on Get Details . Selecta timeat thebeginningof therange.Click on
Get Data .
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Figure1.8: TheVariablesMenu

º Repeattheprocessfor a timeat theendof thetime range.Click on
Get Data .

» Look at theMatlabsession.Youwill seetwo messageslike this:
��������,/%�(!� �������������������������! �"��$#
 9% �����	 )(	��*���# (+,�-�.0,/%+� %����$- % #�������������#�������
�����, �� 9% #

1

� % 
����	��, %��!�

3��

�

<

��� ���'����� ���

>'<

�

=

� ��� �

=�>!<

���

?

� ��� ���

?�>

5

����*���� *���� 
�,�� %�� �	� ��
��

�

 ����

1

�������+,/%�( 6 �����$,��

3��

� �

�

.�8

�

� "$, ����� �����/60��%��	
  

1

�������+,/%�( 
�# �������

;���	�


 

1

�������+,/%�( *���#��	��� �

3�;

"$,����

�
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Theabove URL indicatesthatyour requestaskedfor time index 1316in the
dataset,latitudeindex 57,andlongitudeindex 140.(Thiscorrespondsto
September, 1963,at about24� N and78� W.)

¼ Typethefollowing at theMatlabprompt:
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Youwill seeamessagelike this:
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½ Younow have, in theMatlabworkspace,avectorof temperatures,
� ���

,
whoseentriescorrespondto avectorof times,

�������

. Thescalars
� �
�

and
���

� give thelocationof thedata.Youcandisplaythedatawith Matlab
functions.Typethefollowing at theMatlabprompt:

�����

������� �

���

� 
���� �/��� � � � � ��� �

CAUTION: Therearesomepitfalls to using

���	����������

directly. TheDODS
MatlabGUI doesquiteabit of housekeepingfor you, including
someunit conversions.WhenyouusetheGUI, yougetyourdata
backin consistentunits,whatever datasetyou arelookingat.
Whenyouuse


���	����������

, you thedataarereturnedin theunits
they arestoredin. TheCOADS timedata,usedin theabove
example,comesin unitsof dayssince1700.

Similarly, differentdataprovidersusedifferentvalueswithin
theirdatasetsto indicate“bad” or “missing” datapoints.
Throughthebrowser, thesedata�ags aretransformedinto
Matlab �

	

� s. (SeeMatlab`helpnan' if youarenot familiarwith
the �

	

� symbol.)Again,downloadingthedatadirectlywith

���	����������

skipsthis transformation.

If you like,youcansave yourdatawith theMatlab
� 	����

commandandrestoreit
with the


���	��

command.SeetheMatlabdocumentationfor moreinformation
aboutthesecommands.
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1.4 Updating the Dataset List
Maintaining your set of
dataset bookmarks. TheDODSMatlabGUI consistsof two setsof �les: theM-�les andassociated

datausedto run thedisplayanduserinterface,andasecondcollectionof Matlab
M-�les usedto describethedatasetsavailablethroughtheDODSMatlabGUI.
These“metadata” �les (alsocalledthe“archive M-�les ”) containdescriptionsof
thedatasets,andretrieval andcatalogfunctionstailoredfor speci�cally for them.

Themetadata�les arestoredin asub-directoryof themainDODSMatlabGUI
directory, called

���
� �����
� �

. Generallyspeaking,mostuserswill bequiteunlikely
to wantto edit theDODSMatlabGUI M-�les. However, thereareseveralreasons
why youmighthave to edit thearchive M-�les: addinga dataset,adding
commentsto adataset,or otherwiseeditingthemetadata.Chapter3 contains
informationaboutthestructureof thearchive M-�les andtheirassociated
functions.

For example,thearchive M-�le for thedecloudedHatterasto NovaScotia1.1km
resolutionAVHRR datasetis called

��� � � �

�


�� �
	

. Youwill �nd thisscriptin the
browsersubdirectory

� ����� ��� ���

.

Thedatasetdescriptionsarestoredin MatlabM-�les, but thewayabrowseruser
selectstheseM-�les is througha “bookmark” �le, comparableto thebookmarks
usedin awebbrowserlike �

��� �

�

	�� �

. Youcaneditandrearrangethese
bookmarksinto folderslike in �

�����

�

	 ���

, too. If youwantto addyourown M-�le
datasetdescriptionsto thebookmark�le, youcanjustaddit with thebookmark
editor.

Figure1.9: GUI Server Dialog

Thecollectionof datasetsthebrowsercanaccessis continuallyupdatedat the
DODSMatlabGUI centralarchive. Youcanupdateyourbrowserwith the
contentsof thatarchive by clicking the Data,Update Datasets button. If you
know of anotherarchive of GUI datasetdescriptions,youcanusethe
Preferences,Chang e GUI Server optionto point thebrowserat thatserver instead.

Whenyouwantto updatethedatasetdescriptionsin yourcopy of theDODS
MatlabGUI, click on Data,Update Datasets , andthedialogin �gure 1.10will

appear. If youwantto continue,simplyclick the Update button.

Theupdatefunctiondownloadsa new
� �

�

��� � ���

�le, andthenretrievesall the
new �les mentionedin that�le, aswell asnew versionsof already-existing
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Figure1.10:UpdateDatasetsDialog

M-�les in yourDATASETSdirectory. Theupdateprocessalsoupdatesany
bookmarksyou mighthave thatpoint to datasetsin the

� �

�

��� � ���

. If thereare
bookmarksthatyou've added(thatmatchnoentryin the

� �

�

� � � ���

), they areleft
untouched.If therearedatasetsin the

� �

�

��� � ���

thatarenot in yourbookmarks
�le, they areaddedto yourbookmarks,in a foldercalled“New Datasets.”
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Figure1.11:BookmarkEditorWindow

Figure1.12:BookmarkPropertiesWindow

1.5 Editing Bookmarks

TheDODSdatasetspresentedto theuserin theDODSMatlabGUI aredescribed
by a list of “bookmarks.” Thesebookmarksarecomparableto thebookmarksin
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the �

��� �

�

	 ���

WWW browser.

Youcaneditandaugmentthebookmarklist with thebookmarkeditor. Invoke the
editorwith the Data,Edit Bookmarks button.

Theeditorwindow is shown in �gure 1.11.If looksagreatdeallike thebookmark
window (seepage8), but themenualongits top is different.

To seeabookmarkentry, highlight thebookmarkentry, andclick on
Edit,Pr oper ties . You'll seeanentrylike theonein �gure 1.12.

The“Dataname”at thetopof thewindow is thenamegivento thedataby the
M-�le describingthatdataset.The“Name” �eld is thenamethatappearsin the
bookmarkwindow, andthe“Color” is thecolor in which thatnameis displayer.
The“Archive” �eld namestheM-�le thatdescribedthedatasetin question.You
canedit �elds hereandsave thechangeswith the Ok or Appl y buttons.

If youwantto addadataset,andhave theM-�le ready(seeChapter3), select
Edit,Inser t New , andyou'll getadialoglike thepropertiesdialog,but empty.

(Figure1.13)

Figure1.13:AddingBookmarks

To addthedataset,make suretheM-�le is in placein the
� ������� � ���

directory, �ll
out thisdialog,andclick Appl y , then Reload/Clear . WhenthecorrectDataname
appearsin thetopwindow, you'll know yourdatasethasbeenregistered.
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2
The DODS GUI Menu Reference

Thischaptercontainsadescriptionof eachof themenusandbuttonsthatmakeup
theDODSMatlabGUI. They arearrangedby function,andby containingmenu.
If theorganizationconfusesyou,referto theindex for apagenumber.
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2.1 The Buttons

Thefollowing buttonsareavailableon themainscreenof theDODSMatlabGUI.
(See�gure 1.1.)They areroughlyarrangedby function.

Set Data Range Beforeaquerycanbemadeto adataset,thedatasetand
variablesmustbeselected,anda rangemustbeselectedin spaceandtime.
If youarelookingat thegraphicalview, youcanclick thisbutton,andthen
selectanareain any of theselectionwindows (globallocation,time,and
depth)by clicking anddraggingtheleft mousebutton.

Youcanalsoentertheboundariesof theselectedrangeby hand.Simply
switchto thetext view with the View Text button,andenterthevaluesin
theentrywindows provided.

Zoom Usethisbuttonto examineany of thedisplayedaxesmoreclosely. When
thezoomoperationis in effect, theleft mousebuttonzoomsin to acloser
view, while theright mousebuttonzoomsout to amoredistantview. If you
click anddrag,theenclosedareawill beenlargedto �ll theselection
window. (This is thestandardMatlab“zoom” function.)

NOTE: Zoomingin on themap,time line, or depthline doesnotselect
a region. In orderto submita requestfor data,youmustselect
a rangewith the Set Data Range button.

Get Details Onceyouhave selectedadataset,variables,andrange,youcanclick
the Get Details buttonfor informationaboutthevolumeandlocationof the
datain thedataset.For example,if youselecttheReynoldsWeeklySea
SurfaceTemperaturedataset,Get Details will produceanasteriskateach
timewithin theselectedtime rangewherethereis data.If youzoomin on
theseasterisks,youwill seeoneof themeverysevendays.If multiple
asterisksappearin therangeyouhave selected,youmightchooseto re�ne
your rangeto makeasmallerrequestbeforeyousubmitthedatarequest.Of
course,youcanrequestdatafrom severaltimes,in whichcasetherewill be
multipleaccessesto theremotedataset.Eachrequestwill beinterned
separatelyinto theMatlabworkspace.

Get Data Usethis buttonto submita requestfor datafrom theremoteserver. If
yourdatarangecontainsseveraldatapoints,yourdatamaybereturnedin
severalMatlabarrays,or in amulti-dimensionalarraythatwill needto be
subsampledto display. A messageboxwill announcethenamesunder
which thedataareto bestored.

For very largerequests,awarningwindow mayappearto remindyou that
therequestyouareaboutto make is a largeone.Press“OK” to con�rm you
still wanttherequestto besubmitted.Seepage25 for moreinformation.
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Ackno wledg ements Selectingthisbuttondisplaysa text window containingtext
describingthesourceandauthorsof thedatasetcurrentlyselected.Youcan
usethis text to cite thesourceof thedata,shouldyouendupusingit in a
context wherethis is appropriate,suchasapublication.If youmake data
productsavailableto otherscientistsusingthis data,it is alsoconsidered
goodform to includethiscitationwith thatdatain someway.

View Text Thetext versionof themainGUI window allows you to typethe
boundariesof thedatarange,anddisplaysthedatasetcomments,which
containdetaileddescriptionsof thedatasets.

Pressthisbuttonif youarelookingat thegraphicversionof themain
window andyouwantto belookingat thetext version.

View Plot Thegraphicversionof themainGUI window allowsyou to selectthe
searchboundariesby pointinganddraggingwith themouse.This is also
whereyoucanseethedisplayedresultsof asearch.

Pressthisbuttonif youarelookingat thetext versionof themainwindow
andyouwantto belookingat thegraphicversion.

Clear Selection Thisbuttonclearsall theselectionsyouhave made:datarange,
variableanddataset.TheDatasets andVariables menuwindowsare
restoredto their initial conditions.

Quit Thisbuttonterminatesthebrowser. Matlabcontinuesrunningafterthe
browser�nishes; youhave to type �

� � �

at theMatlabpromptto endyour
Matlabsession.
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2.2 The Menus

Themenubarover thematlabmainwindow (�gure 2.1)containsdrop-down
menuswith severalusefulfunctions.Thefunctionsin theDODSMatlabGUI
menusallow you to selectthedatasetsandvariablesto searchfor anddisplay, to
controlmany aspectsof how thedataaredisplayed,andto adjusttheoverall
appearanceof themainwindow.

Figure2.1: TheGUI Menubar

2.2.1 Data

TheData menu(�gure 2.2)containsbuttonsthatmanageaspectsof thedata
bookmarksanddownloadeddata.

Figure2.2: TheDataMenu

Show Data Bookmarks

Thisbuttoncausesa list of thedatabookmarksandthevariablebrowserwindow
to appear. Youmustselectadatasetfrom thebookmarkswindow, aswell asa
variable,in orderto submitadatarequest.

If you click ononeof thevariablenamesin thevariablebrowserwindow, the
Datasets menuwindow will only displaythedatasetsthatcontainthatvariable.
Similarly, if you have alreadymadeaselectionof adatasetor a range,the
Variables menuonly displaysthevariablesof datasetsstill on thedatasetmenu.

TheVariables menuis persistent;afteryouhave displayedit, it will remainon
yourscreenuntil youcloseit. Sometimesthemenuwill seemto disappear;this is
becauseyourwindow managersoftwarecausesthebrowserwindow to cover over
thenew Variables menu.
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Edit Bookmarks

Clicking thisbuttoninvokesthebookmarkeditor. Youcanusethis to adjustor
augmentthelist of datasetbookmarksofferedin thebookmarkwindow. See
Section2.2.7onpage31 for adescriptionof thebookmarkeditormenus,andsee
Section1.5onpage16 for anintroductionto theoperationof theeditor.

Clear Rxx� from workspace

Selectingthisoptioncausesall Matlabvariableswith nameslike R20 Pressure
thathave beencreatedduringthecurrentbrowsesessionto bedeleted.
Effectively, thisclearsall variablescreatedby remotedatarequests.Of course,if
anRxx variablehasbeencopiedto avariableof a differentname,thenew
variablewill notbedeleted.

Update Bookmarks

Thearchive M-�les thatcomewith theDODSMatlabGUI arekeptup-to-datein
acentrallocationon theDODSDODSMatlabGUI server, currentlyat URI. You
canupdateyourcopiesof these�les at any timewith thisbutton. (See
Section1.4onpage14)Clicking thisbuttonpopsup theUpdate menu,which
givesyou furtherinstructions.

2.2.2 Resolution

Thismenuallows you to selectthe“resolution”atwhichyouwish to seeadataset
displayed.Theresolutionsusedindicate(roughly)thedistancebetweenadjacent
valuesof latitude,in kilometers.Of course,thisonly appliesto datathatliesona
rectangulargrid.

NOTE: Theresolutionappliesequallyto theX andY directions.However,
thebrowserexpressesresolutionin unitsof distance,which (for a
datasetwhoselocationsarerecordedin longitudeandlatitude)only
remainsconstantin theNorth-Southdirection.

Theresolutionchoicesfor theReynoldsWeeklymeandatasetareshown in
�gure 2.3.Thisdatasetis recordedonaglobalone-degreegrid, sothebottom
choice(111km) approximatelycorrespondsto one-degreeof latitude.Through
thebrowser, theresolutionsavailablearethefollowing multiplesof the
fundamentalresolutionof thedataset:2,3,4,8,12,16,24,and36. (Thiscanbe
adjustedby editingthesavedpreferences�le. SeeSection2.3onpage33.)

Theresolutioncorrespondsdirectly to the“stride” valueyouusein requesting
griddeddatawith DODS.(Referto TheDODSUserGuidefor moreinformation
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Figure2.3: TheResolutionMenu

aboutgrids,stridevalues,andhow they �t together.) Therefore,if theavailable
resolutionsarenotwhatyouneed,youcanuse


���	���� �����

to requestadifferent
resolution.Seepage9 for moreinformationaboutthatprogram.

2.2.3 Displa y

Thismenu,shown in �gure 2.4,containsvariousoptionsthatallow youcontrol
thewaydataaredisplayed,if at all.

Figure2.4: DisplayMenu

It containsseveralbuttons:

Zoom Out If you've zoomedin onsomepartof theworld map,thisbutton
restoresthemapto cover thewholeworld.

Clear Displa y Thisbuttonerasesthedisplayeddatafrom thebrowsermain
window.

Data Displa y Thisbuttondisplaysapopupdialogbox (shown in �gure 1.7) that
allows you to controlhow andwhethertherequesteddataareto be
displayed.SeeSection2.2.6onpage30.

Star t Longitude Thischangesthedisplaymaplongitudeboundaries.Startthe
longitudeat180W(theinternationaldateline) if youwantto seethe
Atlantic, but startat 0E(thegreenwichmeridian)if youwantto seethe
Paci�c entire.This is a toggleswitch.
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2.2.4 Preferences

Thepreferencesmenuis shown in �gure 2.5.

Figure2.5: PreferencesMenu

Time ThedatecanbedisplayedasYear/Month/Daytriples,or astheyearand
theordinalnumberof thedayfor thatyear. This is a toggleswitch.

Messages Messagesto theusercanbedirectedeitherto pop-upwindows or to
theMatlabcommand-lineinterface.

Get Data Threshold Thisbuttoncallsupadialogbox thatcontrolsthedata
requestthreshold.(See�gure 2.6.)

This thresholdmarksthemaximumsizeof data�le thattheMatlabDODS
browserwill fetchwithoutpromptingtheuserfor con�rmation. For
example,if thethresholdis setat 1 megabyteof data,theuserwill be
promptedfor con�rmationof any datarequestlikely to returnmorethan1
megabyteof data.BecausetheDODSMatlabGUI cannotknow exactly
how big adatasetis until it hasactuallydownloadedtheentiredatarequest,
this thresholdworkswith estimates.
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Figure2.6: TheDataThresholdDialog. Usethis dialog to control the estimated
sizeof thedatarequest.

NOTE: A furtherproblemwith this thresholdis thattheestimatesare
abouthow muchmemorythedatawill occupy in Matlab
memory, not thesizeof thethetransmittedinformation.The
memoryoccupiedby datain Matlabcanbemuchlargerthan
theamountof datatransmitted.Any numberin Matlab
occupieseightbytesof storagespace.Many DODS
data—especiallysatellitedata—aretransmittedassinglebyte
numbers.Further, theDODSMatlabGUI hasnoway to know
whetherthetransmitteddatawerecompressedor not. Thiscan
increasethesizeof thisdiscrepancy. In otherwords,this
thresholdis meantto beaguideto aninformeduser, nota
preciseprediction.

Fontsiz e Thisbuttonpopsupasubmenuyoucanuseto selectthesizeof the
font usedto displaytitles, legends,andsoon.

Color Thisbuttonpopsupasubmenuyoucanuseto selectthecolorsof various
browserfeatures.See�gure 2.7.

Figure2.7: ColorMenu

Save Save thepreferencesto the�le from which they wereloaded.Seepage31.

Load Palette Opensadialogallowing you to loadapalettefor mapping.See
�gure 2.8.
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Figure2.8: ColorPaletteDialog

Thecolormapis anASCII �le containingastandardMatlabRGB
colormap.This is a3-columnmatrixwith valuesbetween0 and1. The
columnsrepresenttherelative strengthof thered,green,andblue
components,respectively. Matlabalsohasanumberof built-in colormaps
(type

��� 
0�

�

��
�����	�	 �

at theMatlabpromptfor moreinformation).These
canbespeci�edfrom theMatlabcommandline.

The
	 � ��������	�
 � � 	 


�le (thedefault colorpalette)consistsof 255lineslike
this:

�����

	 � ��	�	�	 	 � 	�	�	�	 	 ����	�	�	

	 ������	�	 	 � 	�	�	�	 	 ����	�	�	

	 � 
���
�� 	 � 	�	�	�	 	 � ��	�	�	

	 � 
�� 
�� 	 � 	������ 	 � ��� 
�	

	 � 
�� 
�� 	 � ������� 
 � 	�	�	�	

�����

The�le representsa �	�	��

� array. Youcanthink of it asa list of 255colors,
eachof which is speci�edasacombinationof red,green,andbluevalues
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(from left to right). Eachvaluerepresentsthefractionof intensity, with 1.0
equalto full intensityof thatcolorcomponent.

To useoneof thecolormapsthatcomewith Matlab,youcancreateapalette
in anexternal�le with thefollowing steps:

¶ Createa colormapwith thefollowing command:
���

�����
��	�
���������� � ��� � ���������

Any of thefollowing couldsubstitutefor the
��� �

in theabove
example.They areall colormapssuppliedwith Matlab:

hsv Hue-saturation-valuecolormap.
hot Black-red-yellow-white colormap.
gray Lineargray-scalecolormap.
bone Gray-scalewith tingeof bluecolormap.
copper Linearcopper-tonecolormap.
pink Pastelshadesof pink colormap.
white All whitecolormap.
�ag Alternatingred,white,blue,andblackcolormap.
lines Colormapwith theline colors.
colorcube Enhancedcolor-cubecolormap.
jet Variantof HSV.
prism Prismcolormap.
cool Shadesof cyanandmagentacolormap.
autumn Shadesof redandyellow colormap.
spring Shadesof magentaandyellow colormap.
winter Shadesof blueandgreencolormap.
summer Shadesof greenandyellow colormap.

· Save theresultinto anASCII �le:
��� �

�����

�

��� ��� �

�

� � ����	 
�������� � ��	�


�

���

��� �

� � � � �

�

�

�

��� �

���

�

�

�

�

�	� �

�

� �����
� 	 
������ �

�

���

��� �

�


������ �

�

�������

Set GUI Server Youcanusethedialogsummonedby thisbutton(see�gure 1.9)
to updateyourmasterlist of datasetsfrom someothersourcethanthe
DODScentralarchive.

Save As If youhave changedpreferencessuchascolor, font, thresholdor
anythingelse,youcansave thesevaluesby selectingthisoption.Whenthe
DODSMatlabGUI is next started,thesesamevalueswill bereadfrom the
startup�le, by default called

� ��� � ��� ��� � 	

. Youcancontrolthenamewith
theSave As dialogbox. To reloadapreference�le, usethe
Preferences,Load File button.Browserpreference�les aresimpleMatlab

scriptsandmaybeeditedby hand.

Thebrowseroptionssavedwith thiscommandaredescribedin
Section2.3onpage33.
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Load File Thisbuttonallows you to loadasetof userpreferencessavedfrom a
previousbrowsersession.Clicking thebuttonbringsup thedialog..The
browserwill executethegivenpreferences�le, expectingit to bea �le such
asaresavedby the Save Preferences command.Notethatthepreferences
�le mustbesomewhereonyourMatlabpath.If youareunsure,type

� 	�� �

at theMatlabpromptandexaminetheresult.

Thebrowserpreferencesloadedwith this commandaredescribedin
Section2.3onpage33. Savesthecurrentpreferencesin a �le of your
choosing.

Use Defaults Selectingthisoptionwill restoreto theirdefault values:

ü Thesizeandscreenpositionof thebrowsewindows

ü Theresolutionfactors(multiplesof thedatasetstrideavailable
throughthe Resolution menu)

ü Thefont size

ü Thecolorschemefor theuserdisplay

ü Thetimeformat(this is year/month/day)

ü Theaxislimits

ü Thedatasizethreshold(1Mb)

ü Thecolor limits (0 255)

ü Thecolorpalette.

ü Thelimits of thethreebrowseraxes.

Clicking thisbuttonalsoclearstheranges,datasetandvariableselections.
SeeSection2.3onpage33 for moreinformationabouttheoptions.

2.2.5 DODS Help

Thismenuallows you to seeseveralshorthintsaddressingfrequentlyasked
questions.Youcanalsoselect DODS GUI User Manual , whichwill startanhtml
browseronyoursystem,readingahypertext versionof thisdocument.Your
Matlab�le,

� �

�

� ��� � 	

mustbeproperlycon�guredto usetheappropriate
browser. Seeyoursystemadministratorif it is notsetcorrectly. Similarly, youcan
edit the

��������������� �
	

�le (partof theDODSMatlabGUI) to controltheURL
submittedto thebrowser. Thedefault is to readthecopy of thedocumentationon
theDODSserver: ��������������"�"�"� 	�%$, �������	 	0#����! B���
	$�/� ��#�����(���
���������
���	 
����+�/6+(
	0,�- ���/6 ��� .

If youhave a local copy of thehypertext documentation,youmaywantto referto
thatcopy instead,to make browsingthetext faster.
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2.2.6 Displa y Data

Thedatadisplaydialogappearsin �gure 1.7. If containsseveral�elds to modify.

Plot Number This is thenameassignedto thewindow in whichplotting is to
occur. This is aMatlabconstruct,andis incrementedandmanagedby
Matlab.

Acquisition Number Requestsfor DODSdataarenumberedwithin aMatlab
session.Namesof datavariablesfrom the�rst requestarepre�xedwith

� 


. Thesecondrequestmakesvariableswith
� �

, andsoon.

Plot Type A list of availableplot types.ThesearestandardMatlabtypes.

Plot Data Dependingon theplot typeselected,thedisplaydialogwill presentan
assortmentof selectionlists to setplot parameters.

Display Window A selectionlist is presentedto allow you to specifywhetherthe
plottingshouldbedonein anew window, in theexistingbrowserwindow,
or in awindow to bespeci�ed.

X-data, Y-data, Z-data, V-data Thedatato beplottedmustbespeci�edin these
�elds. If any of thesearraysmustbetrimmed,processed,inverted,or
sampled,youcanentervalid Matlabexpressionsto dosoin thetext boxes.
For example,if you have anarraythatneedsinverting,youcantypethe
Matlabarrayinversionoperator( � ) afterthearrayname.

Thedisplaydialogalsocontainstheusualactionbuttons:

Ok Make plot andclosewindow.

Cancel Forgetaboutit, andclosewindow.

Appl y Makeplot andleave window open.

Therearetwo pull-down menuson thedatadisplaydialog:

Edit

Thismenucontainsthreebuttons:

Add New Plot Createanew, empty, plot window.

Delete Plot Deleteoneof theexistingplots.

Delete All Plots Deleteall theexistingplots.
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Appl y to All

If youhave asetof plotsandwish to operateon themall simultaneously, youcan
changesomeaspectof theDisplayDialog,andthenselecttheappropriatebutton
on thismenu,andthataspectof all theplotswill beupdated.

2.2.7 Bookmarks

Thebookmarkeditorlookslike thebookmarkselectionwindow, but with a
differentmenubar. Themenubarhasthreepull-down menus,File, Edit and
View.

File

Figure2.9: BookmarksFile Menu

ThebookmarksFile menulookslike �gure 2.9. Useit to managethebookmarks
�le itself. It hasthefollowing buttons:

Open Bookmarks File Selectadifferentbookmarks�le to edit.

Save As Save thisbookmark�le underadifferentname.

Reset to Master List Restorethecurrentbookmarksto the“default” state,which
is de�ned by thecurrentversionof themasterlist downloadedfrom the
GUI server. (SeeSection1.4onpage14.)

Appl y to GUI Apply thechangesto theDODSMatlabGUI, but don't closethe
bookmarkeditwindow.

Appl y and Close Apply thechangesto theDODSMatlabGUI, andclosethe
bookmarkeditwindow.

Cancel Closethebookmarkeditwindow withoutapplyingthebookmark
changesto theDODSMatlabGUI.
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Figure2.10:BookmarksEdit Menu

Edit

ThebookmarksFile menulookslike �gure 2.10.Useit to managethebookmarks
�le itself. It hasthefollowing buttons:

Undo Allowsyou to undobookmarkedits.Youcanundoeitherthelastchange
you made,or all thechangessinceyou lastappliedchangesto theDODS
MatlabGUI.

Cut Cut theselectedbookmarkor rangeof bookmarks.Storethemin an
invisible buffer, to bepastedif desired.

Copy Copy theselectedbookmarkor rangeof bookmarksto aninvisiblebuffer,
to bepastedif desired.

Paste Copy any contentsof theinvisiblecopy buffer to thebookmarklist.

Select All Selectall thebookmarksin thelist.

Proper ties Displaythepropertiesof thehighlightedbookmark.See�gure 1.12.

Inser t New Insertanew bookmarkor bookmarkfolder into thebookmarklist.
SeeSection1.5onpage16.

View

Thereis only oneoptionundertheView menu,which is Master List . Selecting
thisbuttonprovidesaview of thecurrentversionof themasterlist, from which
entriescanbecopiedandpasted.
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2.3 Browser Preferences

TheDODSMatlabGUI usesasetof preferencesto controlseveralaspectsof its
use,includingselectionranges,font sizes,colorsandsoon. Thesepreferences
canbeloadedwith the Preferences,Load File button,andsavedwith the

Preferences,Sa ve or Preferences, Save As buttons(Seepage28). These
commandsloadandsave aMatlabscriptwhosefunctionis to de�ne thevaluesof
thevariouspreferences.Youmay�nd it convenientto edit the�le by hand;it is
only anASCII �le of Matlabcommands.

If thepreferences�le is called
� ��� � ��� ��� � 	

, andis storedsomewherein the
Matlabpath,it will beloadedautomaticallywhenthebrowserstartsup.

Following is a list of all theoptionsapreference�le maycontain.

� � 	���� � � ��
��

Thisoption(controlledwith the Displa y,Time button)controls
whethertimesaredisplayedasYear/Month/Dayor astheYear/Yearday,
whereYeardayis theordinalnumberof thedayof thatyear.

� �����

�

��
������

This is thesetof colors,expressedin RGBvaluesin a ����� �

array, usedto displayvariousaspectsof thebrowserwindow. Thecolorsare
usedasfollows:

�������

�

� 
���� ����
��

Default buttoncolor.
�������

�

� 
���� ��� �	�

Axis andwindow background.
�������

�

� 
���� ��� �
�

Axis andwindow foreground.
�������

�

� 
���� ��� 
��

Non-interactive window andaxistext.
�������

�

� 
���� �����	�

Edit boxes,whereusersmaytype.
�������

�

� 
���� ��� �
�

Edit box text andbuttonlabels.
�������

�

� 
���� ��� �
�

The Get Data! button.
�������

�

� 
���� ��� �
�

Text andaxislinesthatchange.
�������

�

� 
���� ��� 

�

The“whizzo” color, usedfor drawing attentionto
specialoptions.TheHelp is displayedin thiscolor, amongothers.

�������

�

� 
���� ����
�	��

Theselectionrangeboxcolor.

�

����� �������

Thepointsizeof thedisplayedtype.

�

� ������� �

Thedefault sizeandpositionof thebrowserwindow, expressedin the
pixel locationsof theupperleft andlower right corners.

	�
���� ��	�
 �

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

� ���	
���*�����

�

<

6�,/%����/% 6 � ����� % 6�, %��	��� 6 � ���	��� 6 ,/%

4

������� 6 � �

4

������� 6�, %

;

,760� 6 � �

;

,76$�

>
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� 	�� �����

Speci�esthedefault selectionranges,in thesamemannerasthe
	�
���� ��	 
��

preference.

����	�� ��	�� �

An eightelementvectorof onesandzeros,indicatingwhichof the
selectionrangeshave beensetby theuser. A onemeansthecorresponding
item in the

��	�� �����

variablehasbeensetby theuser. If notall theranges
areset,youcan't `getdata'or `getdetails'. If a datasetis selected,andthe
depthor geographicrangeshave notbeenset,thesearesetto thoseof the
dataset.

�

� 
���� 
�� 	������

A two elementvectorindicatingthedatavaluesto assignto the
topandbottomcolorsin thedatapalette.

� 	 
������ �

�

��
��

Thenameof a �le containingthedatapalette.This �le mustbein
theMatlabpath.

�

���

���


�� � � 


This is thenumberof megabytesfor the“Get Data” threshold.(Set
with the Preferences,Get Data Threshold button,seepage25 for more
information.)

	���	 ��
�	�� 
�� � ����� 
�� � ����� �

This is avectorcontainingtheavailableresolutions
offeredwith theResolutions menu,expressedasmultiplesof thedataset's
basicresolution.Thedefault valueis:

�������
	��
��	����
�����
��	������
��������� ��!"!
#%$�&'$�!"()#'�"!*$,+�-

Thisoptionis notchangablethroughthebrowser, but youcanedit the
preferences�le directly to changeit.

	 	��/. � �

TheURL of theDODSMatlabGUI manual.By default, thispointsto
��������������"�"�"� 	�%0, �������' 	0#����� )���
	0� ����#�� ��(��	
�� �	��� 
���	 
����+� 6$(�	$,�- �+� 6 ��� . If youhave a
local copy of themanualserved,you cansubstitutethatURL.



3
Adding Your Own Datasets to the DODS

Matlab GUI

NOTE: Thischapterhasnotbeenupdatedfor DODSMatlabGUI Release5.

It is possibleto adddatasetsto theonesthatcomewith theDODSMatlabGUI. In
mostcases,thiswill requiresomeprogrammingin Matlab,but in many cases,the
necessaryprogrammingtasksarestraightforward.

TheDODSMatlabGUI is designedfor theretrieval anddisplayof dataservedby
aDODSserver. Thismeansthatin orderfor theDODSMatlabGUI to readyour
data,theremustbeaDODSserver onamachineconnectedto thenetsomewhere, Start with getting your

data served by a DODS
server.

with accessto thatdata.This is a relatively simpleaffair for datasetsstoredin one
of theseveralformatsDODSsupports.Theserver itself is a typical

������� �

server,
adaptedwith asetof DODSCGI programs.To setupaserver for yourdata,
pleasereferto TheDODSUserGuide. Youcan�nd theTheDODSUserGuideat
��������������"�"�"� 	�%0, �������' 	0#����� )���
	$� �	�+#�����(���
����	����
���	 
����+��(�	$, ����- ���/6���� .

OnceaDODSserver is setup to serve yourdata,thedatasetmaybeaddedto the
DODSMatlabGUI by providing thefollowing piecesof information.Many
datasetscanuseminimally modi�ed versionsof oneor moreof thesepiecesfrom
existingdatasets.Eachof thesearedetailedin thesectionsthatfollow.

ü An “archive” M-�le, to describethedatain thedataset.

ü A “catalog” functionthatanswersthequestion“what datafrom thisdataset
arein thegivendatarange?”

ü A Getfunctionthatacceptsa datarangeandretrievesdatafrom theremote
dataset.This is alsocalledthe

����� 
�
�


function.
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Thesepiecesareincludedin thebrowserby creatinga local “manifest” �le (called
���

�

� � ����� � 


�




), puttingit in the
���
��� ���
� �

directory, andclicking any of the
Update buttons.
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3.1 The Archive Function

Thearchive M-�le is aMatlabprogramthatsetsanumberof variablesdescribing
variousaspectsof somedataset.In orderfor thebrowserto displaythegeographic
andtemporalboundsof a dataset,they mustbespeci�edin this �le.

Many archive M-�les exist in theDATASETSdirectory. If yourdatasetresembles
(in datastructure)oneof thedatasetsalreadyin theDODSMatlabGUI dataset
collection,it maybesimplestto copy thecorrespondingarchive M-�le and The archive M-�le de-

scribes a dataset to the
GUI.

modify it (andits correspondingGetfunction)to suit thenew dataset.For
example,theReynoldsWeeklySeaSurfaceTemperaturedataarestoredin a
single�le, which returnsaglobalone-degreegrid of temperature.If yourdataare
storedasasimilargrid, it maybeeasierto copy theReynoldsM-�les andadapt
themthanto write new onesfrom scratch.

Thefollowing archive M-�le describestheLevitusoceanatlasdataset.A similar
�le is usedto describeseveralof theCOADS climatologydatasets.Mostof the
variablessetherearenecessaryfor theoperationof thebrowser. Note,however,
thatsomeof thevariablesaresetonly for theconvenienceof theGetfunction.If
youhave to write anew Getfunction,youmaychoosewhetherthesevariablesare
necessary.
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	 	 �

This is thenameof theGetfunctionthatwill returnboththe
cataloginformationaswell astheactualdata.SeeSection3.2onpage42.
The

� ���

�

��� �

�

functionis acommononeusedto returngridded
multi-dimensionaldata.TheGetfunctionmustbeavailablein your

� ����������� �
���

.

Thefollowing variablesaredatausedby the
�����

�

�����

�

function,andare



3.1 The Archive Function 39

not requiredby thebrowser. A differentGetfunctionmight requirea
differentsetof data.TheGetfunctionmayalsoexertadditional These variables are for the

Get function, as opposed
to the browser that calls it.

requirementson thearchive �le, suchasrequiringthatcertain�elds notbe
blank.

�

	�� 	 ����
��

This �le containsinstructionsfor theGetfunctionto access
oneof theprimitive “catalogservices”thatareimplementedby the
DODSMatlabGUI.

. � � 	 ����
��

ThisURLM-�le containsinformationabouthow adatasetis
storedon its diskwherever it is. Usingtheinputspatialinformation,it
buildsanappropriateURL to submitto theremoteDODSserver.

�

	�� 	 
�� ������� � ���

This is datafor the
�����

�

�����

�

function.It maybean
actualcatalogserver URL, or a functionthat`cheats'andreturns
cataloginformationwithoutmakinganhttpcall.

����� �����

Again,this is just datafor theURL M-�le. Generally, it containsa
`root' for theURL, avaluein commonfor all theURLsthis dataset
uses.

�


����

, �


�	��

Thesedescribethenumberof grid pointsin thelatitudeand
longituderange.Thesevaluesareonly argumentsfor theGetfunction
(called

� ���

�

��� �

�

in theexample).

����� � 	�� ���

,
� 	�� � 	�� � �

,
� � 	���� 	�� � �

,
� � ��� � � 	�� ���

Thesefour two-element
vectorsdescribethespatialboundsof thedataset's data.Thisdatasetis
storedonagrid; the�rst elementsof theserangevectorsindicatethe
positionsof the�rst row (column)in thedataset.Thelatitudeandlongitude
aregivenin decimaldegrees,andthedepthin meters.Timesaregivenin
decimalyears.

� � ��� 
������ ���

This is avalue,in kilometers,of thedistancebetweenadjacent
valuesof latitude(andlongitudeat theequator).

� 	���	

�

	 	 �

This is thenameof thedataset,to beusedin listsof datasets.
����� ��� ����� �

�

	 	 �

,
��	������ � � �

�

	 	��

,
� � 	��

�

	 	 �

,
����� ���

�

	 	 �

Theseidentify the
namesof thespatialquantitiesasusedin thedataset.Datarequeststo the
DODSserver will bemadewith thesenames.Thevariablesmaycontain
emptystringsif nomeaningfulinformationis returnedby theserver about
any of thesevariables.

����
��

�

��	�� 
�����	�� ��	�� 
����

Thenamesof thevariablesin thedataset.Thesearethe
namesthatwill beusedin displayingthedatato auser. Wherever possible,
youshoulduseanamethatis alreadyin usein thebrowser. For example,
`Salinity' is alreadyin use.If youareaddingadatasetcontainingsalinity
measurements,don't call it `Salt', unlessthereis somereasonyoudon't
wantto seeyourdatasetin a list of datasetscontainingsalinity
measurements.
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�������

�

	 	��

This is thenameof theselectablevariableasusedby thedataset
server. Datarequeststo thedatasetserver will bemadeusingthesenames.
For example,thoughtheDODSstandardis to use`Salinity' (seeabove), the
datasetserver itself uses̀ SALT', andrequeststo thatserver mustbemade
with thatname.Eachentryon this list mustexactlycorrespondto anentry
on the

��� 
��

�

� 	���
�� � 	�����	���
�� �

list.
��	���	

�

��
�


This is avectorof null values,indicatingthe“no data”valuefor each
of thespatialvariables(in order:Time,Longitude,Latitude,andDepth),
andeachof theselectablevariables(in thesameorderasthe

����
��

�

��	�� 
�����	�� ��	�� 
����

list. As datafrom theremotedatasetis interned
into Matlab,any valuesmatchingtheappropriateelementof thisarraywill
bechangedinto theMatlabNaN(“not anumber”)value.

��	���	��

�

	 
��

A 2-columnarray, to beusedin a linearconversionfrom thedataas
it is receivedfrom theremotedataset.The�rst columnis theinterceptand
thesecondtheslope.Therows thearraycorrespondto theentriesin the

� 	���	

�

� 
�


array. Entriesof
�

�

	

� �

	

�

�

or
� 	 
 �

donoscaling.Within the
DODSMatlabGUI aneffort is madeto presentthedatato theuserin SI
units.For example,densitywouldbepresentedin

�������	�

. Not required.

NOTE: While technicallynot required,
� 	���	��

�

	�
��

and
� 	�� 	

�

� 
�


are
in practicealmostessentialfor thereturnof intelligible results
to theuser. In addition,for datasetsthatuseextremevaluesasa
bador missingdata�ag, (e.g.,-9e42), nomeaningfulplotting
will beableto bedonewithin thebrowserunless

� 	���	

�

� 
�


is
declared.

��	���	�� 	�� � �

An arrayof datapairs,giving anupperandlower boundto thedata.
Theentriesin thearraycorrespondto theentriesin the

� 	���	

�

� 
�


array.
Thismatrix is usedby thebrowserplot functionsto createaconsistentcolor
scalefor theimagingof multiplereturningdatasliceswithin onedataset.It
is onlyusedfor

� 	�	 ���

and
�

�

� 
����

plots.An entryof
�

�

	

� �

	

�

�

indicates
thetotal rangeof thatvariableis notknown andthebrowsershouldscale
eachimageusingthelocalminimumandmaximum.Thetemptationto
write in non-NaNscaleentriesfor longitudeshouldbeavoided,sincethe
browserconvertslongitudeto matchthecurrentwindow view uponreturn.
Not required.

�

� 	�	 ��� � �

A detaileddescriptionof thedataset.To avoid Matlablimitationson
thelengthof acommand,datadescriptionsmaybebrokenup into several
input lines,whicharethenconcatenated:
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3.2 The “Get” Function

The“Get” function,anotherMatlabprogram,servesastheconnectionbetween
theDODSbrowserandindividual datasets,hiding their idiosyncraciesand
providing auniform interfacebetweenthebrowserandthedata.Someget
functionsmayserve for morethanonedataset,suchas

� ����� �

�

� � � 	

, a function
thatworksfor anumberof griddeddatasets.TheGetfunctioncanbenamed
anything,but conventiondictatesthatthenamebeof theform

� ���

xxx
� 	

, whereThe browser uses the
“Get” function to get data,
and information about
data.

xxx is somesequenceof charactersthatindicatesthedataset(or classof datasets)
for which theGetfunctionis used.NotethatseveralGetfunctionsareprovided
with theDODSMatlabGUI; becarefulto avoid thosenames.

A Getfunctionhas3 modesof operation(or 3 subroutines).Eachmodereceives
thesameinputarguments,althoughfor someargumentsandsomedatasets,notall
theincominginformationwill beused.Themodesdiffer in theiraction,andin
thedatathey returnto thecalling function. Theinputargumentsto theGet
functionareasfollows:

�

�����
�/�
��� � ������$�������� + �	����� xxx 
 mode, ranges, dataset, vars, stride, num urls,
georange, variables, archive, url index number�

mode A stringargumentwhichmaybe
�

	��

(shortfor `catalog'),
��	���	 ����� �

, or
� ���

. Thereturnvaluesof this functiondiffer dependingon themode
argument.They areoutlinedin thefollowing sections.

ranges A 4x2matrixcontainingthecurrentuser-selectedlongitude,latitude,
depthandtime ranges.The�rst columnis theminimumandthesecondthe
maximum.

dataset An index numberinto anorderedlist of datasetscontainedwithin the
browser.

vars A vectorof indexesinto anorderedlist of user-selectablevariables
containedwithin thebrowser.

stride A user-selectedsubsamplinginterval (primarily usedin griddeddatasets).

num urls Thenumberof URLs in adatarequest.

georange A two-elementvectorindicatingthegeographicorientationandranges
of thebrowserdisplay— typically thiswill be

�
��
���	 
���	��

or
� 	 ����	
�

but canbesetto othervalues.

variablelist A characterarrayof thevariablenamesselectedby theuser.

archive Thenameof thearchive
�
	

�le for theselecteddataset.
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url index number – An index into a list of URLs thatcompriseadatarequest.
Thelist will have beenreturnedby a

�

	��

moderequestto theGetfunction.

In somemodes,aparticularinputargumentwill notcontainvalid information.
For example,theinputnumberof URLs is notvalid for acatalogrequest,since
partof thefunctionof thecatalogmodeis to determinethenumberof URLs
neededto satisfya request.However, all argumentsarepassedin eachtimefor the
sake of consistency.

3.2.1 Get Function Modes

TheGetfunctionoperatesin threedifferentmodes.OnemodereturnsURLs
correspondingto adataset,anotherreturnsestimatesof therequestsize,andthe
third actuallyretrievesdata.Thefollowing sectionsdescribethethreemodes.

Catalog mode

In catalog mode (or
�

	��

mode)thebrowseris requestinginformationabout
locationin timeandspaceof theindicateddataset.Thefunctiontakesthelocation Catalog mode is for de-

termining the location of a
dataset in space and time.

of anindicatedgeo-spatialregion (usingtherangesmatrix),andreturnsa list of
thepointswherethequerieddatasetcontainsdata.

Thereturnargumentsfrom sucha requestare:

� x, y, z, t, n, URL +"�	�����������




�����

�

x, y, z, t Are one-dimensionalvectorscontainingthelocationsandtimes
correspondingto individually addressableURLsavailableto thebrowser
user. (Latitudeandlongitudein decimaldegrees,depthin metersfrom the
surface,time in decimalyears.)Thesevectorswill beusedto plot tick
markson thebrowserdisplay, andtheuserwill beableto selectoneor
moreof thesetick marksto getdata.All of theargumentsmustbereturned,
althoughthosethatarenotappropriatefor agivendatasetmaybereturned
empty.

For example,adatasetcontainingbuoy datamight returnaseriesof
�


����	�

pairs,avectorof depthsindicatinginstrumentdepths,andanemptytime
vector. Thebrowserwill displaythebuoy locations,andthedepthlevels,
allowing theuserto selectspeci�c buoys or speci�c depths.A dataset
containingsatelliteimagestakendaily might returnonly a timevector,
indicatingthetimesof eachimage.

n is thetotalnumberof URLs identi�ed by thecatalogfunction.Thebrowser
will call theGetfunction(in

� ���

mode)thismany timesto retrieve all the
datareferencedin the

�

	��

moderequest.
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URL A URL directedat thedataset,or atacatalogserver, if onewasusedto
make the

�

	��

moderequest.This is displayedin caseyouwould liek to
make this request(or a relatedone)independentof theDODSMatlabGUI,
saywith


���	���� �����

.

Sometimestheonly way to provide thedatarequestedin acatalogrequestis to
contactthedataset's DODSserver for data,or contactacatalogserver for
informationaboutthedataset(seeSection3.2.2onpage47). For somedatasets,
suchasmonthlyclimatologies,aninternetrequestdoesnotneedto bemadeto
satisfytherequest— insteadaMatlabfunctioncanbewrittenwhichexaminesthe
user-selectedtimeandgeographicrangesanddetermineshow many of the
climatologiesfall within theseranges.For otherkindsof datasets,suchassatellite
datasetsstoredalongagroundtrack,which repeatin apredictablebut irregular
patternin timeandspace,referencesatellitegroundtracklocationsanddata
densitiescanbestoredin a local

�
	 	��

�le.

Duringa catalogrequest,thedataset, varsandrangesvaluesshouldbestored
internally(i.e., in aglobalvariable).This is sothatfor future

�����

and
��	�� 	������ �

moderequests,theGetfunctionwill beableto determinewhetheror not the
existingcatalogis up-to-date.If a

�����

or
��	�� 	������ �

requestis madewherethe
dataparametershave changedfrom thelastcatalogrequest,theGetfunction
shouldmake anew catalogrequestinternally, beforesatisfyingthenew request.

TheGetfunctionshouldalsointernallystoreanorderedlist of URLsbasedon
thiscatalogrequest,or enoughinformationto recreatethoseURLswhen
requestedby thebrowser.

Datasiz e Mode

Thefunctionof thedatasizemode is to provide thebrowserwith anestimateof
thesizeof a formulateddatarequestasit will appearin theMatlabworkspace(as
adouble-precision�oat). Whenadatarequestis issued,thebrowserchecksto seeThe browser uses

�

������������� mode to
estimate the size of a data
request.

if theestimateddatasizeis below a thresholdlevel (a level whichdefaultsto 1Mb
but canbesetby theuser).If above thatlevel, thebrowserrequirestheuserto
af�rm thedatatransfer. This is to preventusersfrom unintenionallyrequesting
very largedatatransfers.(SeeSection2.2.4onpage25.)

Thepreviousvalues(from themostrecentcatalogrequest)of thedataset, variable
andrangesvariablesshould�rst becomparedwith thenew values,to seeif the
catalogrequestis current.If any of thesevalueshaschanged,theGetfunction
should�rst call itself in

�

	��

modeto getthenumberof datapointsor URLsor
whatever thepertinentoperative maybethatcausesthesizeof adatarequestto
change.

Thereturnargumentsfrom a
��	���	 ����� �

requestare:

� datasize, num urls + �	����������� � � ��� +
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datasize Theapproximatesize(in megabytes)of thedatathatwill bereturnedby
thespeci�eddatarequest.

num urls Thenumberof URLs in therequest.(This is in caseanew catalog
requestwasrequiredduringthe

��	���	 ����� �

request.If nonew catalog
requestwasrequired,theinputnum urls argumentcansimplybereturned.)

Get Mode

The
�����

moderequest(also“datarequest”)queriestheremotedatasetfor data.
Thebrowsermakesa

� 	�� 	������ �

requestbeforeeachdatarequest,anda
�

	��

And the ����� mode is for
getting data.requestbeforeeach

� 	���	��������

request.Thisseriesis to berepeatedif theuser
changesany of thesearchparameters,like thegeographicrangesor times.

Thedatarequestthereforeneedonly operateon theorderedlist of URLs
generatedby themostrecent

�

	��

request— thebrowsersimply incrementsthe
url index numberfrom oneto thetotalnumberof URLsandwaitsfor eachresult.
Howeverbecausetheinput informationfrom thebrowser(suchasthetext list of
selectedvariables)is passedin eachtime,theGetfunctiondoesnotactuallyhave
to constructaURL until thispoint1.

Sometimesit is appropriateto returnacountof oneURL to thebrowserwhile
actuallyusingmorethanone,internally. Thiscanoccurwhen,for example,the
userrequestsall datafrom longitudes40Wto 40Efrom agriddeddatasetwith
globalcoveragebut thegridsarestoredwith asplit at20E(thatis, thelongitudein
thedatasetrangesfrom 20Eto 380E).TheGetfunctionin thiscasemusteither
transferthewholedataset,thensubsetandreformatit, or dereferencetwo URLs,
onefrom 40Wto 20Eandonefrom 20Eto 40E,andcombinetheresult.In other
words,thenumberof dereferncedURLsreturnedby theGetfunctionshould
matchwhatthebrowserexpectsbasedon theresultof thecatalogmoderequest.2

Thedatashouldbescaledaccordingto theDataScaleinformationin the
archive

� 	

�le beforebeingreturned.

Thereturnargumentsfrom the
� ���

modeareasfollows:

� data, sizes, names, index, URL + �	����������� � ����� +

data is a � � � vectorof data,where� is thetotalnumberof data
measurementsreturned.Thatis, all thedataarereshapedto asingle
column,with theiroriginalsizesrecordedin the'sizes'argument.

sizes is an � � � arrayof arraydimensions,indicatingthesizesof thereturned
arrays.This requirementmustbemet:

� ��	 � ����� � � �!����
������ ����� � � ����� �'� �

� �

.
1This is a time-saver. It is notnecessaryto constructURLs thatwon't beused.
2If, on the other hand,the catalogfunction returneda countof two URLs for this particular

request,thoseURLsshouldbedereferencedandtheresultsreturnedto thebrowserseparately.
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names is a list of characterstringswith thesamenumberof rowsassizes—
eachvariableasit is unpackedwill begiventhecorrespondingname.The
currentconventionis to renamereturningvariableswith thecommonnames
usedin thebrowser. If `Longitude'and`Latitude' (exactlyso)arenot
present,thebrowserwill notallow plottingon thebrowsewindow. Someof
theGetfunctionsnow writtenwll createlongitudeandlatitudevectorsfor
griddeddatasetsusingtheinformationin thearchive M-�les. This is an
occasionallyusefultacticfor troublesomedatasets.

NOTE: For thebene�t of MatlabVersion4 users,variablenames
shouldbeno longerthan19characters.

index Theindex numberis theindex into this list:

� � 	 �

����� ��� ��� ���

��	������ � � �

� ��� ���

��� 
��

�

��	���
�����	�����	�� 
�� � ��
 �

�

�

�

��� 
��

�

��	���
�����	�����	�� 
�� � ��� �

Thebrowserusesthis index into the
� 	���	���	�� � �

arrayin thearchive
�
	

�le
for mappingmultiple imageswithin thesamedatasetto auni�ed color
scale,andinto the

� 	�� 	 �

�

	 
��

arrayfor scalingthereturneddata.

URL ThisvariableshouldcontaintheURL dereferencedto retrieve thedata
providedasa resultof the

�����

request.

Thisvariableis to bea singlestring— if severalURLshave actuallybeen
dereferencedto satisfywhatthebrowserhastreatedasasingleURL, they
shouldall beincluded,concatenatedend-to-end,eachseparatedby aspace,
i.e.:

If TimeNamein thearchive
� 	

�le is emptybecausetheserver doesn't actually
returna time,youcaninserta timemadeup from thecatalogrequest.However
this is not required;everyGetfunctionshouldbeableto handleemptyvariables
correctly.

If any of thevariablenamesresultingfrom dereferencinga URL is longerthan19
characters,thedatacontainedin thatvariablemustberequestedseparatelyfor
Matlab4 usersandtheresultmappedto the�rst 19charactersof thatvariable.
Thatis, youmust�rst do:


���	���� ����� � . � � �
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then
� 
���� ����	 	 � �+
 ��
�
�� ��� 
���	���� ����� � . ��� ���

This is a workaroundfor abug concerninglongvariablenamesinternedinto
Matlabv4.

3.2.2 Get Function Tools

DODSprovidesseveraltoolswith whichto constructyourGetfunction.Thetools
fall into two broadclasses:

ü

���	���� �����

, thefunctionusedto dereferenceaDODSURL, and

ü asetof Matlabutility functions,usefulfor thesortsof operationslikely to
beneededby aGetfunction.

The

���	����������

Function

Theloaddods3 functionis theDODSclient for theMatlabbrowser. Thefunction 	����

� �

�

�

� is at the heart of
every Get function.acceptsaURL from theuser, sendsit outover theinternet,andcreatesMatlab

scalars,vectors,andmatricesto hold thedatathatis returnedfrom thatrequest.
The


���	���� ����� � 	

help�le containsseveralexamplesof its use.(Type
����
 �


���	����������

at theMatlabcommandprompt.)

Thefunctionis calledlike this:
�

��� �
�/�
�
���������	��
'� 	����

� �

�

�

�




��
�
�����������
 � +������ �������	������	"������� �������
+ � �

����� ������� ������	 ���/�����������
+�+

�

switches Theseoptionsareall off by defaultexceptfor
���

which is onby default.

���

: Verboseoutput.(Thisoptionis onby default; use!

�

to disableit).
���

: UsetheTcl/Tk progressanderrorreportingGUI. (Thisdisplaysabar
graphshowing transmissionactivity, andis not to beconfusedwith
theDODSMatlabGUI. SeeTheDODSUserGuidefor more
informationaboutthis feature.).

�

�

: Thisswitchcauses

���	���� �����

to concatenatetwo or morevariables
with samename.Whenreadingfrom multi-�le datasets,usethis
optionto concatenatethevaluesreadfrom severalaccessesinto a
singleMatlabvariable.This is intendedfor Getfunctionswhichbuild
up listsof URLsandpassthemto


���	���� �����

for evaluation.

3loaddodsis a Matlab MEX-®le, and appearsin your directories as
���������	���	
  60� � xxx,

where xxx is a suf®x de®nedby Matlab for a particular machinearchitecture. For example,
���������	����
  60� ��� ��� would be for a DEC Alpha. Thereis alsoa ���������	����
  6 function,which con-
tainsahelpmessagefor

���������	���	


.
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YoumustsupplytheURLswhosevariablesareto beconcatenatedin
a singleinvocationof


���	���� �����

. The
�

�

switchwill notwork across
two or morecallsto loaddods.Thatis,


���	���������� �

�

�

�

�

�

���

. � � 


�

�

. � � �

�

�

will work, while calling

���	����������

twicewith
�

�

(oncefor URL1 and
oncefor URL2) won't work.

���

: ThiscommandswitchcausesMatlabvariablenamesto bebuilt using
thecompletenameof thevariable,includingall theconstructortypes
whichcontainit. Without

� �

, variablesarenamedusingthenameof
theleafvariable.Thismeans,for example,thattwo separate
Structureswhoeachhappento have amemberwith thesamename
will createanamecon�ict.

� �

: Returnavectorof variablenamesalongwith thevariablesthemselves.
The

���

optioncanonly beusedwhenassigningthevaluesaccessedby

���	����������

to a vector. If
� �

is usedin thissituation,thenthe�rst
variablein thevectorwill besetto a vectorof stringswhichnamethe
successive variables.

���

: Printversioninformationfor loaddodsandany programsit uses.
��� � 	��

�


�	'� ����� �

: EnableHTTPtracing(only for thehardcore...).
� �

: Forceall stringvariablesto betranslatedto �oat. The
� �

optionis
neededwhenreadingfrom datasetsthatreturnasstringvaluesthat
shouldbeinternedasnumbers.

CAUTION: This is achangefrom previousversionsof

���	����������

andintroducespotentialincompatibilitieswith
version1.5andprior. In otherwordsyou'll needto
changeyoursoftwareif it usedversion1.5or earlier.

� �

: RecognizetheDDMMSSstringsandconvert them(takesprecedence
over

� �

).
���

: The
���

optionprovidesa way to accesstheDAS objectof adataset.
Givenwith aURL,

���

will causeall attributesto beinternedin the
Matlabworkspace.Givenwith

�

�

only thecontentsof named
attributecontainer4 in a datasetwill beinterned.Thelatteris much
safersincemany DAS objectscontainlongnamesandnamesthat
repeatin severalcontainers.Choosinganattributecontainerknown to
have `Matlabsafe' identi�ers is agoodidea.(SeeTheDODSUser
Guidefor moreinformationabouttheDAS structure,andattributesin
general.)Notethattheattributesareinternedinto theMatlab
workspaceundertheirown names,not thenameof thecontainer5.

4Notethedistinctionbetweenattributesandattributecontainers.A variablecalledªvº in some
datasetwill correspondto anattributecontainercalledªvº in thedataset's DAS. Thatcontainermay
containattributessuchasªprecisionºor ªscalefactorºor ªunits.º

5This is dueto thevariablenamelengthlimitationsof Matlab.



3.2 The “Get” Function 49

NOTE: While DAS objectsareseparatefrom theDDS(data)
objectsin DODS,onceloaddodsreadstheinformation
from thewriteval clientprogramthey aretreatedno
differentlythandataobjects.Eachattributecontaineris
internedasif it wasaStructurevariablein the
DDSobject.

per-url switches Theseoptionsareall off by default.

� ������� � ���	� �
���
�

.: Renameavariable.The
� �

optionprovidesa way to
renamevariablessothatvariablesreadwill notoverwriteonesalready
presentin aMatlabsession.

�

�

�������

: Supplyaconstraintwithoutusingthe � notation.

URL The

���	����������

functionshouldbecalledwith aDODSURL which
referencesdata,in whichcasethecommandwill accessthedatasetand
createMatlabdatastructuresto hold thosedata.If theURL argumentis a

�

or � ,

���	���� �����

will causeNetscapeto startupandopenthedefaultDODS
URL-builder. If the

�

or � is followedby aURL, thenthatURL will be
usedinsteadof theURL builder. Finally, whencalledwithoutanargument,
thecommandwill wait for aURL to bepassedto it by Netscapeor another
program6.

Utility Functions

Severalfunctionsusedin theDODSMatlabGUI aregeneralenoughto beof use
to peoplewhohave to write new Getfunctions7. Thissectioncontainsashortlist
of someof thefunctionslikely to beuseful.Thelist is notcomplete,sincethe
wholecollectionis fairly �uid, asnew datasetsareconstantlybeingaddedto the These functions have

been useful in writing the
Get functions provided
with the GUI. They may
be useful to you, too.

archive. Weencouragefunctionwritersto browsetheDODSMatlabGUI
directoriesbeforestartingin onwhatmayseemlike acommonproblem.

Many of theutility functionsarelistedbelow. UsetheMatlab
� � 
 �

commandfor
detailsof their invocation.

�

� 	�� �����

Usethis functionto join two arraysor arrays.They canbejoined
side-by-side,or oneon topof theother. This is usefulfor datasetswhere
multipledatarequestsmustbecombinedinto asinglematrix to returnto
thebrowser.

6SeetheDODS 	����
��	+��	+� programfor informationaboutthis feature.
7The DODS Matlab GUI is divided into two directories: the main directory, typically called

somethinglike
	

���	����.$-

�

�

�

, and the
4�3�;�3�5�
�;�5

subdirectorycontainedin it. Roughlyspeaking,
theoperationaldivisionbetweenthesetwo directoriesis betweenthegenerallyusefulfunctionsand
dataset-speci®cfunctions. If a functionwritten for a speci®cdatasetappearsto beusefulfor other
datasets,it will beªelevatedºto themaindirectory.
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��	 ��
��

Givena rangeof times,generatesavectorcontainingtimesin themiddle
of eachdayin therange.Thiscanbeusedto avoid having to make an
internetaccessfor acatalogmodeGetfunctioncall.

��	�� ������	��

Convertsanintegerdayinto adecimalyear.
������� ���

�

Removestrailing blanksfrom astring,andtranslateshttpescape
sequences(e.g. �

��	

) into underscores,sothat
�����

�

	

�

�

�

��	���� 		������	�� ��� �

getstranslatedinto
��� �

�

	

�

� � � 	'� ��� 	���� ���

.

������� �����

(“de-dot”) Removestheparentstructurenamefrom compoundnames.
For example,�

	���� � � � 		����� 	�� �����

is changedto
��� 	'� ����	���� ���

. Actually, it
removesall of astringup to andincludingtheright-mostperiod.

�

� � �������

This functionreturnsthepositionof non-duplicatedatain avector. It is
usefulfor pruningduplicateinformationfrom astringor vector.

����
���	��

AcceptsanintegeryearAD, andreturns1 if it is a leapyearaccordingto
PopeGregory's newfangledcalendar.

	�� ��	 	�


Findstheminimumandmaximumof avectoror amatrix,andreturns
themin a two-elementvector. Thefunctionis robustwith respectto NaN.

	������ � 
��

Givena rangeof times,generatesavectorcontainingtimesin the
middleof eachcalendarmonthwithin therange.Thiscanbeusedto avoid
having to make aninternetaccessfor acatalogmodeGetfunctioncall.

������� ���

�

Givenastringanda tokenseparator, quickly extractstokensfrom short
inputstrings.

� � � � � 	 �

Calculatesthedecimalyearfor thecurrentday.
� ��	�� ����	��

Convertsa decimalyearinto anintegerday. (Notethat

�
�� � � 	

will
returnday0. To convert to themorecommoncalendricalrepresentation,
wheredaysarenumberedfrom one,youmustaddoneto thereturnedday
integer.)
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3.3 Using a New Dataset

To bringyourdatasetinto thebrowser, youmustlist it in a localmanifest�le
called

���

�

� � ����� � 


�




. A sampleof this �le is includedin theDODSMatlabGUI
distribution. Theformatof the�le is simple:the�rst wordof eachline nominates The GUI must be told

about a new dataset be-
fore you can use it.

anarchive M-�le describingadatasetto beincludedin thedatasetlist. Other
M-�les thatmaybeusedby thecorresponding

� ��� 
�
�


function(for thecatalogor
get)shouldbelistedon thesameline.

As with M-�les, the � characterindicatesacomment,to beignoredby theparser.

Oncethelocalmanifest�le is setupandplacedin theDATASETSdirectory, it is
readwhenever anactionbuttonon theUpdate menuis clicked.Try it outwith the
Get Local button,whichdoesnot readthemainmanifest�le.

Youshoulddo thiswhenever youmake any changesto thearchive M-�le that
affect thevariablesthebrowseruses.

NOTE: To remove adatasetfrom thelist, youmustclick on the Get All

buttonon theUpdate menu.The New Only and Get Local

commandsdonot �ush thedatasetlist. Rememberthat Get All and
New Only mayoverwriteany localchangesyoumayhave madeto

thearchive M-�les.
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A
Getting Star ted with the DODS Matlab

GUI Software

Thisappendixcontainsinstructionsfor acquiringtheDODSMatlabGUI
software.It alsocontainsinstructionsfor aquickstart,in caseyou feel like diving
in without readingtherestof thisdocument.If youarevery familiarwith Matlab,
thismaybejust �ne.

TheDODSMatlabGUI consistsof thefollowing pieces:

Program Files ThesearetheM-�les anddatafor thebrowseritself. Theseare
usuallystoredin asingledirectory(the“Matlab directory”) thatmustbe
accessibleon theMatlabpath.These�les arethesameonall platforms.

Ar chive Files M-�les describingthedataarchivesaccessibleto thebrowser.
Thesearefoundin the

� ����� ��� ���

subdirectoryof theMatlabdirectory. You
canaddyourown �les to thebrowserby addingM-�les to thisdirectory.
(Seepage51)These�les arethesameonall platforms.

Helper Programs Threehelperprograms:

���	����������

,
��� ��� � � 	 


, and
� ����� � 


.
Theseprogramsarepartof theDODS“Matlab Client” distribution. The
directorywith loaddodsin it mustbeon theMatlabpath,andthedirectory
with writeval andgeturlin it mustbeon theshell's $PATH. Theseprograms
differ amongplatforms.Youmusteitherretrieve andcompilethesource
distribution,or make sureto securethebinarydistribution appropriatefor
thecomputeryouareusing.

In additionto theseprograms,youwill needacopy of theGNU gziputility to
uncompressthearchives.TheDODSHomepagecontainslinks to anup-to-date
versionof thatutility.

TheDODSMatlabGUI doesnotcomewith Matlabitself. Youwill have to secure
acopy of Matlabin orderto runany of this.
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A.1 Getting the DODS Matlab GUI Software

All of theTheDODSsoftwaremaybedown-loadedby anonymous �

���

from:
DODSftp site.

Therearepre-compiledbinariesavailablefor anumberof differentmachinesand
operatingsystems.If youhave oneof thefollowing combinations,youcanuse
�les from thebinaryarchive,withoutcompiling.Click on “DownloadMatlab
GUI” on theDODShomepage.

ü DECAlpha,OSF/3.0

ü SGI, Irix 5.3

ü Sparc,Solaris2.5.1

ü 686,Linux 2.x

DODSworksonmoremachineandoperatingsystemcombinationsthanthis.
This is justa list of themachinesat ourdisposalfor compilingnew releases.If
yourcomputerdoesnot fall into oneof theabove categories,youmustinstall
DODSfrom thesourcedistribution.

Fromthe �

���

sourcearchive,youwill needthe�les
� ����� �

�

��������� � � � ��	�� � ���

,
� ����� � 	 	�� 
�	�� � � ������� � � � � 	�� � ���

, and
������� ��� ����� � ��	�
���� � � � � 	�� � ���

. These
namesof thesè

� 	��

�les' arefor DODS3.2. If therearemorerecentrevisions
available,youwill see�les with highernumbers.Take thehighestversionnumber
available.

On theDODShomepage(��������������"�"�"� 	�%0, �������' 	0# ���� B����	$������#�� ��(��	
����	� ��
 ), thereis
a facility thatwill createacustom

� 	��

�le containingonly thosepartsof the
DODSdistribution youneed.(Click “Software”,andthen“binaries.”) Specifythe
MatlabGUI, andtheMatlabcommandline client. Thiswill packtheresulting

� 	��

�le with all theDODSutilities youneedto run theDODSMatlabGUI.
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A.2 Unpacking the DODS Matlab GUI Software

Onceyouhave the�les downloadedfrom theDODS �

���

archive, they mustbe
uncompressedwith the

�����+�

program,andun-tarredwith the
��	��

program.The
following commandexecutesbothat thesametime:

�����+� ��� �

�

����� ����� ���

� �

� ��	�� � ����� ��	�� ��
 �

�

�

or, if youuseGNU
��	��

:
��	�� ��
 ���

�

� ����� � �����

� �

� ��	�� � ���

Move to thedirectorywhereyouwish to storetheDODSsoftware,andrepeatthis
for each

��	��

�le youneedto install.

Unpackinga
� 	��

�le will createadirectorycalled
����� ����� � �

or something
similar. All theDODSsoftwareis storedin thisdirectoryandits sub-directories,
soit is calledtheDODSrootdirectory. In thefollowing, weuse

�

� ��� � � �����

to
referto thatdirectoryonyoursystem.

If youareinstallingthissoftwarefrom abinarydistribution,youmaymoveon to
thenext section,SectionA.3 onpage56.

After the
��	��

�les have beenunpacked,setthe
�

������� �������

environment
variable.Theway to do thiswill differ dependingon theshellyouuse1. For csh
andtcsh,use:

� ��� ��� � �������/� ������� ��� ��� ��
��

�

	 
�������������� ���

(Make sureto usethecorrectversionnumber.) For kshandbash,use:
��
�� ����� �������/� ������� � ����� � ��
��

�

	 
���� ��������� ���

After youhave settheenvironmentvariable(thismightbeagoodtime to addthe
variablede�nition to your

� 
�� �����

,
�

�

� � �

�

or
� � ���

�

��
��

initialization�le), �nish
thecon�gurationwith thefollowing shellcommands:

�

�

�

� ��� �/��� �����

� �

�

���

�

������� �

	�	

�

�

	�	

�

� � ��� � 	 
�


If youalreadyhave someDODSsoftwareinstalledonyoursystem,andare
simplyaddingtheMatlabfunctions,youneednotexecute

�

���

�

������� �

and
	 	

�

�

in the
�

������� �������

directory, but canchangeyourdirectoryto the
�

� ��������� ������� ���

�

��	�	�� 
�	�� �

�

. �

directory, andrun
�

���

�

������� �

and
	�	

�

�

� ��� ��	�
�


there.
1Type

��#/� ���

5���


���

to ®ndout whichshellis activeon yoursystem.
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A.3 Installing the DODS Matlab GUI Software

To run theDODSMatlabGUI, changeyourworkingdirectoryto thedirectory
wheretheDODSMatlabGUI �les arekept(

�

� ��� � � ����� ����� ��� 	�	�� 
�	�� ��� ���

),
andstartMatlab. Thenissuethe

� ������� �

command.In orderto run theDODS
MatlabGUI from otherdirectories,youonly needto setthreeenvironment
variables:

ü Besurethatthe
�

������� �������

environmentvariableis set,asdescribedin
SectionA.2 onpage55.

ü The
�

� �
� �

environmentvariablemustincludeanentryfor the
�

� ����� � ����������� �

directorycontainingthe
��� ��� � � 	 


and
����� ��� 


programs.

ü The
�

���
���������������

environmentvariablemustincludeentriesfor the
directoriescontainingtheMatlabbrowserprogramsanddata,aswell asthe
directorycontainingthedataarchive �les. Theseareusually

�

� ����� � ������� 	 	�� 
�	�� �

�

. �

and
�

������� ��������� 	�	�� 
�	�� �

�

. � �����
� �����
� � 2

If you didn't do it before,put thesevariablede�nitions into yourshell's
initialization �le (

� 
�� ��� �

,
� � ���

�

��
��

,
� 	�� ���

�

or whatever),soyouwon't have to
setthemby hand.

Youarenow readyto run theDODSMatlabGUI. SimplystartMatlab,andtype
'browse' at thepromptto seethebrowserwindow appear:

���

� ������� �

A.4 The Archive Files

TheDODSMatlabGUI softwareis notupdatedasfrequentlyasarethearchive
M-�les in thecentralDODSdirectory. Thismeansthatit is generallyagoodidea
to issuean“updateall” command( Get All on theUpdate menu)soonafteryou
completetheinstallation.This is alsoagoodtestof theinstallation.

2If you prefer, you can set the Matlab searchpath from within Matlab with the ��������� � or
������������� commands.You canput this commandinto a 
���������	��� 6 ®le to set the pathautomati-
cally.
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