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Intr oduction

Purpose

Theprimarygoalof this documentis to providea completeandaccuratelist of requirementsfor thesoftwaretools
neededby EVLA arrayoperationsto fulfill its mission. Array operationsis tasked with operatingthe EVLA in
a mannerthatsupportsthe scientificwork of the EVLA, ensuresthe safetyof the equipmentandpeopleworking
on the equipment,andassiststechnicalgroupsin maintainingpeakinstrumentalperformance.Array operators,
aswell asengineers,technicians,softwaredevelopers,scientistsandotherauthorizedusersmusthave a meansto
interactwith all EVLA equipmentandsystemparametersnecessaryto acquireandprocessthe astronomicaland
testdataproducedby the EVLA. This equipmentincludesany modulesat or associatedwith theEVLA antennas
with monitorandcontrolpoints,equipmentandoutputassociatedwith thecorrelator, modulesassociatedwith the
weatherstation,with timing, with theAtmosphericphaseinterferomter, thewatervaporradiometersandequipment
usedto measureRFI. For simplicity, the software tools to do this will be groupedandreferredto as the EVLA
OperationalInterface.Theinterfaceis assumedto beagraphicaluserinterface(GUI).

Theprimaryaudienceof this documentincludes,but is not limited to, projectleaders,thedesignersanddevelopers
of thesystemandtheenduser. Thedocumentmayalsobeof interestto EVLA projectscientistsandengineersor
asa referencefor individualsinvolvedin similarprojectswith similar requirements.

Functions

Thefollowing lists thegeneralfunctionstheOperationalInterfacewill provide:

– Theability to monitorthestatusandoverall healthof thearray, antennacomponents,andthecorrelator. The
OperationalInterfacewill supplythearrayoperatorsandotheruserswith high-levelandlow-levelmonitoring
abilities. High-level displayswill provide informationon the overall healthof the arraywhereasthe low-
level displayswill give detailedinformationon specificcomponentswithin the system. The displayswill
be composedof textual and graphicalcomponentsand usecolor and audiblealertsto inform the userof
unexpectedeventsandconditions.Thenumberandexacttypesof displaysareunknown at this time.

– The ability to control certainaspectsof an antenna,subarray, the entirearray, andthe correlator. Displays
within the OperationalInterfacewill allow authorizedusersto control all or partsof the array. Control
functionalitywill bebuilt into thedisplaysusingGUI components(sliders,buttons,comboboxes,etc.) that
acceptkeyboardor mouseinput from theuser. Thenumberandexacttypesof controldisplaysto becreated
is unknown at this time.

– The ability to createandmanagea variety of reports,including the operatornotespertainingto particular
observations(observinglog). TheOperationalInterfacewill provide a tool thatenablesauthorizedusersto
createandsendmessagesto a messagelog, presumablya database.This will replaceandexpandon the
functionscurrentlyprovided by the observinglog that is generatedby the arrayoperatorsusingMicrosoft
Excel.

– Theability to view andmanageusers’systemaccessandprivileges.This is requiredfor securitypurposes.

– Theability to view andmanageobservingschedulesandschedulingblocksprovidedby e2e.TheOperational
Interfacewill allow theoperatorto interactwith e2etools for thepurposeof managingtheobservationsand
performingtests.Theoperatorwill be ableto usethe e2etools for schedulingor to usea manualmodeof
insertingantennaandarraycontrolfiles. TheOperationalInterfacerequiresaccessto schedulinginformation
andwill needanAPI to thee2eprojectschedulingroutines.

– Theability to managesystemfilesandparameters.TheInterfacewill provideameansfor operatorsto update
systemparameters,suchaspointing,delays,baselines,andto maintainahistoryof parameterchanges.
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Priorities

Eachrequirementwithin thedocumentconsistsof adescription,apriority andatimescale.Thedescriptionspecifies
a functionor characteristicthe softwaremustexhibit andmusthave a singleinterpretation.Theprioritiesspecify
theimportanceof therequirementandaredefinedasfollows:

1 = essential

2 = important

3 = desirable,but not critical

Priority 1 items mustbe designedandbuilt into the software. Priority 2 items shouldbe present,thoughthere
mayhave to besacrificesin performanceor availability maybedelayed.Thesoftwareshouldfulfill all Priority 1
and90%or moreof Priority 2 requirements.Priority 3 itemsshouldbe consideredfor upgradesor development.
Inclusionof Priority 2 and3 itemswill alsobebasedon timeandbudgetconstraints.

Thetimescaleof deploymentis matchedto theEVLA PhaseI Projectschedule(seetheEVLAProjectBook). The
timescalephasesare:

A transitionphase(2004Q2)

B prototypecorrelator(2005Q4)

C shared-riskScienceoperations(2007Q2)

D full scienceoperations,completionof EVLA PhaseI (2010Q2)

E “eventually”sometimeaftercompletion(ongoing)

Overview

The remainderof this documentcontainsa moredetaileddescriptionof the OperationalInterfaceaswell as the
requirementsnecessaryto designandbuild it.

Sections1 to 6 detail therequirementsof theOperationalInterfaceandrepresentthecoreof this document.They
containboththefunctionalrequirementswhich definefunctionsthat thesystemmustperform,andnon-functional
requirementswhich describethemannerin which thefunctionswill beperformed.

Overall Description

Functional Requirements

RemoteObserving The primarygoal of theOperationalInterfacesoftwareis to provide the arrayoperatorswith
thetoolsto safely, effectively andreliably monitorandcontrol thearray. In meetingthis goalthesystemdesigners
mustalsobuild into thesystema secondarygoalthatallowsaccessto thesystemindependentof location.

Thereareseveralreasonsfor remoteobserving:

– Observerscanmonitor the progressof their observingprogramandmake or requestchangesduring their
observationto increasethequalityof data.

– Hardwareandsoftwareengineerswill have the ability to accessthe systemfrom remotelocationsduring
workingandnon-workinghoursto do first-orderproblemsolving.

– In thefuture,operatorsmaybestationedat theAOC in Socorro.
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The ability to remotelyobserve doesnot imply that the software must be Web-basedand that it run within the
confinesof, or is launchedfrom, a browser. It only suggeststhat the softwarebe accessiblevia the internetand
that it provide thesamefunctionality(or subsetthereof),remotely, astheuserinterfacesoftwareusedby thearray
operator.

At times, it may be necessaryfor the array operatorto have someform of communicationslink with a remote
observerotherthantelephoneand/oremail. A simplesolutionwould beto createa “chat” programthatallows the
operatorandobserver to exchangemessagesin nearreal-time.

SomeDetails

The capabilitiesof the OperationalInterfacewill dependin large part on the designfor the Monitor andControl
system.TheEVLA Monitor andControlsystemwill bedesignedandimplementedasa distributedsystem.Com-
putersin thesystemmaybeof differenttypesandoperatingsystemsandwill communicatewith oneanotherovera
network.

Client Station A clientstationis definedasauser’scomputerthatallows interactionwith theOperationalInterface.
Its primary responsibilityis to run the OperationalInterfaceandwill do this eitherasa standaloneprogramthat
executeson the client stationor througha browser. The type and operatingsystemof eachclient stationwill
likely vary, as will the location. Client stationscan be locatedat the VLA Control Building, the AOC, or any
Web-accessiblelocation.(SeeAppendixC, Prototypicaloperator’sworkstation.)

OperationsServer TheOperationalInterfacewill communicatedirectlywith theoperationsserver. Theserverwill
have the responsibilityof transmittingdataacquiredfrom the coreM&C real-timesystemto the outlying client
stations.It will alsoreceive commandsissuedfrom authorizedclient stationsandforwardthosecommandsto the
corereal-timesystem.

Client/Server Communication The communicationsprotocolbetweenthe client andthe server areunknown at
this time. It will likely be an RPC-like communicationsmiddlewarespecification,for example,CORBA, RMI,
XML-RPC, SOAP, etc.

Display Framework A displayframeworkservestwo purposes:1) it forcesstructureonadisplay, and2) it provides
a mechanismfor integratingthedisplayinto theOperationalInterface.

Eachdisplaywill be requiredto follow a predefinedsetof rules,thuscreatinga high-level of commonbehavior
inherentin eachdisplay. Oncethis commonbehavior hasbeenachieved,theframework canmanageeachdisplay
throughthis high-level interface.

After a displayhasbeencreated,theintegrationof thedisplayinto theframework shouldbea simpleprocess.Two
approachesshouldbe offered. The first would allow the userto manuallyimport a display into the Operational
Interface.This approachwould assistthedevelopmentandtestingof displaysandwouldbeusedmostoftenby the
displaydevelopers.Thesecondapproachwould allow thedisplayto beaddedto a packageof displaysthatwould
berecognizedat runtimeby theOperationalInterface.This would bethestandardmethodof integratingdisplays
into theOperationalInterfaceduringdeployment.

UserCharacteristics

NRAO Staff

ArrayOperators: Thearrayoperatorsareresponsiblefor theoverall successandsafetyof all observationsandwill
be the primaryusersof the OperationalInterface. They requiremonitor andcontrol capabilitiesof both the
arrayandthecorrelatorandbeableto performtheirdutiesfrom eithertheVLA ControlBuilding or theAOC.
Themajorityof requirementscontainedin this documentdirectly reflecthis/herneedsandduties.

Engineers: Engineersare responsiblefor the design,developmentand testingof the mechanicaland electrical
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componentswithin thesystem.They requiretheability to inspect/controlindividual systemcomponentsboth
remotelyandat theantennaduringworking andnon-workinghours.

Technicians: Techniciansare responsiblefor the day-to-daymonitoringandmaintenanceof the mechanicaland
electricalcomponentswithin thesystemandareusuallythefirst to benotifiedin theeventof anon-workingor
malfunctioningcomponent.As with theengineers,techniciansrequiretheability to inspect/controlindividual
systemcomponentsbothremotelyandat theantennaduringworkingandnon-workinghours.

NRAO Scientists:Scientistsaregrantedtimeon thearrayto conductscientificinvestigationsor tests.Theirprimary
interestlies in thescientificdataobtainedby theinstrument.They requireremoteaccessto bothmonitordata
andvisibility datato assesstheprogressto helpmakedecisionsduringanobservation.Scientistsmayor may
not requirecontrolcapabilities.

Programmers: Programmersare responsiblefor creatingthe software that drives the system. They must have
access(with control capabilities)to the system,both locally and remotely, for testingand troubleshooting
duringworkingandnon-workinghours.

Non-NRAO Staff

Scientists:Non-NRAO scientistswill not haveany controlcapabilities.

WebUser: Webusersarethoseindividualsthatarepartof thegeneralpublic. They will have theability to monitor
thesystemandwill not haveany controlcapabilities.

Constraints

Criticality of the Application TheOperationalInterfaceis oneof many critical componentsof the EVLA M&C
System. Without it, the operatorswill not have the ability to monitor or control the array, thus jeopardizingthe
successof theobservationandsafetyof thetelescope.

Portability TheOperationalInterfacemustbehighly portable,asit will runonseveraldifferentclientmachinesall
runningdisparateoperatingsystems.

Safetyand Security ConsiderationsTheOperationalInterfacemustbesafeandsecure.It shouldneverputequip-
mentor personnelat risk andneverallow unauthorizedusersaccessto controlfunctionsof thearray.

Interfacesto Other Applications TheOperationalInterfacemustwork in conjunctionwith thesoftwaredeveloped
by thee2eproject.In particular, aninterfaceto thee2eschedulingroutinesmustbeprovided.

Assumptions

Severalassumptionshave beenmadeaboutthe functionality of the OperationalInterfaceandtheway in which it
will beimplemented.

– Theastronomerwill in generalonly interactwith e2esoftware.

– It is expectedthat the Monitor & Control systemwill provide e2ewith all the informationrequiredby the
astronomer.

– All userinteractionwith theEVLA shallbethroughGUIswith only a few exceptions(e.g.,theability to type
ControlScriptsdirectly into therealtimesystemwhenobservingin manualmode).

– It is expectedthattherewill becloseandfrequentcollaborationbetweenthee2eprogrammersandtheEVLA
SSRcommitteemembersduring softwaredevelopment(on a muchshorterscalethan the 9 month formal
developmentcycle for e2e).

– TheOperationalInterfacewill beableto cooperateor work in tandemwith GUIsdevelopedby thee2egroup.
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– TheOperationalInterfacewill not directly interfacewith hardware,asit will beseparatedfrom thehardware
by many layersof software.

– TheOperationalInterfacewill bedevelopedsothatit caneasilybeexpandedto includethecontrolof NMA
antennasin anidenticalmannerasEVLA antennas.
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1 Operational Interface SystemAdministration Requirements

1.1 Installation and Upgrades

An installation andupgrademechanismmustexist so that users haveaccessto the latestversion of the software.
Theuser’s role and level of involvementin the installation and upgradeprocessmustbe determinedearly in the
designphaseasit will affectboththedesignof theproductandthetechnologiesused.

Several optionsexist for distributing thesoftware, each requiringvariouslevelsof userinvolvement.A Web-based
solutionmayprovidetheuserwith thelatestsoftware featureswithouttheuserhavingto install anything, whereas,
a more activeuserrole wouldbeassumedif theuserhasto navigateto a website, downloadthesoftware bundle
andinstall it. If theuserwill berequiredto partake in anyaspectof theinstallationprocess,thesoftwareshouldbe
designedsuch that theprocessof upgradingis automatedasmuch aspossibleandit shouldguidetheuserthrough
theentire installation/upgradeof theproduct.

1.1-R1 Thesystemshallinform theuserthatanew versionis available.

Priority: 1 Timescale:A

1.1-R2 Thesystemshallinform theuserwhetherthenew versionis requiredor recommended.

Priority: 1 Timescale:A

1.1-R3 During theinstallationprocess,thesystemshallallow theuserto cancelor delaytheinstallation/update.

Priority: 1 Timescale:A

1.1-R4 Thesystemshallautomaticallydownloadandinstall thenew software.

Priority: 1 Timescale:A

1.2 SystemLogin

All userswill berequiredto log on to thesystem.Beforea usercaninteractwith thesystemhe/shemustfirstsupply
his/hersystemidentificationinformation(e.g., usernameandpassword) to thesystem.Usingthis information,the
systemwill authenticatetheuserandeithergrant or denytheuseraccessto thesystem.Each sessionwill havea
uniqueID associatedwith it, asan aid to distinguishmutipleloginsfromthesameuser.

1.2-R1 Eachusermustlogin to thesystem.

Priority: 1 Timescale:A

1.2-R2 Eachusermusthavea uniqueidentifierandpassword to gainaccessto thesystem.

Priority: 1 Timescale:A

1.2-R3 Thesystemshallnot echopasswordcharacters.

Priority: 1 Timescale:A

1.2-R4 Theusershallhavetheability to discontinueor cancela login attemptatany timeduringthelogin process.

Priority: 1 Timescale:A

1.2-R5 After (TBD) unsuccessfullogin attemptsthesystemshall(TBD).

Priority: 2 Timescale:A

1.2-R6 Thesystemshalllog, ataminimum,thefollowing login andendof sessioninformationto apersistentstore
(dbor file):

1.2-R6.1 thetime thesessionwasestablishedandended
Priority: 2 Timescale:A
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1.2-R6.2 theuseridentifier
Priority: 2 Timescale:A

1.2-R6.3 thestatusof thelogin attempt(login only)
Priority: 2 Timescale:A

1.2-R6.4 thesessionID
Priority: 2 Timescale:A

1.2-R6.5 thecauseof sessiontermination(user, administrator, error, etc.)
Priority: 2 Timescale:A

1.3 UserManagement

Thissubsectiondefinestherequirementsneededto control andmanage theusers of thesystemaswell asa user’s
accessto thesystem.Theuseof thetermadministrator belowrefers to thearrayoperator.

1.3-R1 Theadministratorshallhave theability to createandaddanew userto thesystem.

Priority: 1 Timescale:B

1.3-R2 Theadministratorshallhave theability to removeauserfrom thesystem.

Priority: 1 Timescale:B

1.3-R3 Theadministratorshallhave theability to edit auser’s systemaccessproperties.

Priority: 1 Timescale:B

1.3-R4 Theadministratorshallhave theability to block all commandssentto thearrayby all usersor selectively
by user. (All userswill remainloggedinto thesystemandwill notbeallowedto issuecommandsto any partof
thearrayuntil thecommandblock is released.Theadministratorwill still have theability to issuecommands
to thearray.)

Priority: 1 Timescale:B

1.3-R5 Theadministratorshallhave theability to block all accessto thesystemfor all usersor selectively by user.
(All blockeduserswith activesessionswill automaticallybeloggedoff.)

Priority: 1 Timescale:B

1.4 Online Help

A helpfacility shouldbeincorporatedinto thedesignof thesoftware systemfromthestart andit shouldallow the
arrayoperator to find theinformationhe/sheseeksquickly andaccurately. At a minimum,it shouldincludea table
of contents,an index, full-text search andcontext sensitivehelp.

1.4-R1 Thesystemshallprovideanonlinehelpfacility with thefollowing features:

1.4-R1.1 tableof contents
Priority: 2 Timescale:A

1.4-R1.2 index
Priority: 2 Timescale:A

1.4-R1.3 full-text search
Priority: 2 Timescale:A

1.4-R1.4 Theonlinehelpfacility shallprovidecontext sensitivehelp.
Priority: 3 Timescale:A
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1.5 Documentation

1.5-R1 Thesystemshallprovidethefollowing onlinedocumentationfor all toolsassociatedwith thesystem:

1.5-R1.1 usermanual
Priority: 1 Timescale:A

1.6 Printing

Users of thesystemwill needtheability to captureandprint screens.

1.6-R1 Theusershallhavetheability to captureandprint any display.

Priority: 1 Timescale:A

1.7 CommunicationsRequirements

At times, it may be necessaryfor the array operator to havesomeform of communicationslink with a remote
observerotherthantelephoneand/oremail.A simplesolutionwouldbeto createa “c hat” programthatallowsthe
operator andobserverto exchangemessagesin nearreal-time.

1.7-R1 Thesoftwareshallbeaccessiblevia theinternet(downloadable,runningwithin abrowser, or launchedfrom
abrowser, etc).

Priority: 1 Timescale:C

1.7-R2 A requestfor dataor commandssubmittedby the operatoror from anoperator’s stationshall take prece-
denceover requestsandsubmissionsby non-operators.

Priority: 1 Timescale:C

1.7-R3 A remoteuserwith authorizedprivilegesshall have the ability to communicatewith the operatorusinga
simplemessagingsystem(chattool).

Priority: 2 Timescale:C

2 SoftwareSystemAttrib utes(Non-Functional Requirements)

2.1 Reliability

Thefollowing requirementsdescribetheexpectedreliability of theOperational Interface.

2.1-R1 TheOperationalInterfaceshallhavea MeanTime BetweenFailures(MTBF) of no lessthan7 days.1

Priority: 1 Timescale:C

2.2 Availability

Thefollowing requirementsindicatetheexpectedavailability of theOperational Interface.

2.2-R1 Thesystemshallbeavailable99.5%2 of thetime.

Priority: 1 Timescale:C
1A MeanTimeTo Repair(MTTR) is not supplied,asit is operationallydefinedandhighly variable.
2Thisworksout to thesystembeingunavailablea total of 48hoursover ayear’s time.
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2.3 Security

Thesoftware systemneedsa robustsecuritymechanismin placesothat unauthorizedusersare not allowedaccess
to partsof thesystemthatmaycompromisethesuccessof anobservation,causedamageto anantennaor jeopardize
thesafetyof personnelin or aroundan antenna.

Thismechanismmustbebuilt into thesystemfromthestart. An attemptto addsecurityto thesystemafter thefact
wouldlikelyproveto bea costlyanddifficult task.

All usersof thesystemmustbeuniquelyidentified.Thiscouldbedonebyusinga usernameandassociatedpassword
schemethatwouldauthenticateandauthorizetheuseraccessto thesystemand,if applicable, grant theuseraccess
to restrictedor controlled parts of the system.If a usercannotbe identified,he/shewill be given“anonymous”
accesswith read-onlycapabilities. In order to monitor all pastaccessto the system,all attemptsto accessthe
systemmustbelogged.

Users will be separatedinto two groups,thosewe trust and thosewe do not. Trustedusers will haveprivileged
accessto thesystem,namelycontrol capabilities,whereasthenon-trusteduserswill only havemonitoringcapabil-
ities.

2.3-R1 All usersof thesystemshall login usingsomeform of uniqueidentification(e.g.,usernameandpassword)

Priority: 1 Timescale:A

2.3-R2 A default useridentifiershallexist thatallowsanonymous,read-onlyaccessto thesystem(e.g.,“guest”)

Priority: 1 Timescale:A

2.3-R3 All login attemptsshallbedonesoin asecuremanner(e.g.,encryptedpasswords)

Priority: 1 Timescale:A

2.3-R4 A systemadministratorshallhaveunrestrictedaccessto all aspectsof thesystem.

Priority: 1 Timescale:A

2.3-R5 Eachusershalleitherbetrustedor not trusted.

Priority: 1 Timescale:A

2.4 Maintainability

Thefollowing requirementsincreasethemaintainabilityof theOperational Interfacesoftware.

2.4-R1 All sourcecodeanddevelopmentrelateddocumentsshallbecontrolledunderaversioncontrolsystem(e.g.,
CVS,RCSor SCCS).

Priority: 1 Timescale:A

2.4-R2 All sourcecodeshalladhereto anagreeduponandwell-definedsetof codingstandardsfor eachdevelop-
mentlanguageused.

Priority: 1 Timescale:A

2.4-R3 A standardnamingconventionfor classes,variablesandpackagesshallbeagreeduponandadheredto.

Priority: 1 Timescale:A
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2.5 Portability

2.5.1 Hardware

Themanufacturer andtypeof workstationsto beusedby thearrayoperatorsandotherauthorizedusers to monitor
andcontrol thearray are unknown.In theinterestof minimizingthecostof thesecomputers andwithoutunneces-
sarily limiting theavailablehardwareoptions—nowandin thefuture—thesoftwaremustbereasonablyplatform
independentsoit will run ona varietyof machineswith minimalimpactto thesoftware. Thiswouldallow a change
in theunderlyinghardwarewithoutrequiringa significantrewrite of thesoftware. It wouldonly requirechangesto
a configurationfile or to a smalllayer of thesoftware system.

2.5.1-R1 Thesystemshallbecompatiblewith commodityPCs.

Priority: 1 Timescale:A

2.5.1-R2 Thesystemshallbecompatiblewith SunMicrosystemsworkstations.

Priority: 2 Timescale:A

2.5.1-R3 Thesystemshallbecompatiblewith Macintoshcomputers.

Priority: 3 Timescale:C

2.5.1-R4 Thesystemshallbecompatiblewith hand-heldcomputers/calculators.

2.5.2 Operating Systems

Sincethesoftwaremustrun onseveral popularhardwareplatformsandthegoal is to achievea reasonablelevelof
platformindependence, thesoftwaremustalsobecapableof runningon a numberof operatingsystemssupporting
that hardware. At a minimum,the software shouldrun on Linux, Solaris and Windowsoperating systems,all
of which are supportedby NRAO’s staff of systemadministrators. As with the hardware, a change in operating
systemsshouldhaveminimalimpacton thesoftwaresystem.

2.5.2-R1 Thesystemshallbecompatiblewith theLinux OperatingSystem(RedHat 7.0or Greater).

Priority: 1 Timescale:A

2.5.2-R2 Thesystemshallbecompatiblewith theSolarisOperatingEnvironment(Solaris8 or greater).

Priority: 2 Timescale:A

2.5.2-R3 Thesystemshallbecompatiblewith theMicrosoftWindowsOperatingSystem(NT, 2000,XP or greater).

Priority: 1 Timescale:A

2.5.2-R4 Thesystemshallbecompatiblewith Macintosh(MacOSX or greater)

Priority: 3 Timescale:C

2.5.2-R5 Theoperatingsystemshallbecompatiblewith handheldcomputers.

2.6 Usability

The system’s user interfaceshouldbe intuitive, easyto useand provide an overall positiveuserexperience. It
shoulddo what the userexpectsit to do, inform the userof its current state, and whensomethinggoeswrong it
shouldexplain theproblemin a meaningfulcontext that is understandableby theuserandoffer guidancetoward
correctingtheproblem. It shouldalsoconformto a specifiedsetof userinterfaceguidelinesto fosterconsistency
betweendifferenttoolswithin theapplication.
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An intuitive andeasyto useapplicationwill undoubtedlydecreasetheamountof timeit currentlytakesto train an
operator. Theoperator shouldonlybeconcernedwith whatthey needto dowith thetool to performthetaskat hand
ratherthanfocusingonhowto usethetool.

2.6-R1 Thesystemshalladhereto asetof userinterfacedesignguidelines.

Priority: 1 Timescale:A

2.6-R2 Thesystemshallallow theuserto displaymultiplewindowssimultaneously.

Priority: 1 Timescale:D

2.6-R3 Eachdisplayshallreflectthelevel of accessandtheprivilegesof theuser(securityaware).

Priority: 1 Timescale:A

2.6-R4 If theuserrequeststo closeawindow or exit thesystemaftermakinguncommittedchangesto ascreen,the
systemshallprompttheuserto commitor cancelthosechanges.

Priority: 2 Timescale:C

2.6-R5 Thesystemshalluse(TBD) asthedefault to displaytime.

Priority: 1 Timescale:A

2.6-R6 Timedisplaysshallalwaysbeavailablein thefollowing standards:

2.6-R6.1 CoordinatedUniversalTime(UTC)
Priority: 1 Timescale:A

2.6-R6.2 VLA local siderealtime (VLA LST)
Priority: 1 Timescale:A

2.6-R6.3 Local time (MDT or MST, asappropriate)
Priority: 1 Timescale:A

2.6-R7 The usershall have the ability to copy (or cut) text to the system“clipboard” andpastethe text to other
text-acceptingcomponents.

Priority: 2 Timescale:C

2.6-R8 Whereapplicable,theusershallhave theability to selectpreferences(color, font, etc.)

Priority: 2 Timescale:C

2.6-R9 In situationsthatareapplicable,thesystemshallallow for “Undo” and“Redo”.3

Priority: 3 Timescale:C

2.6-R10 Thesystemshallbeinternationalized.4

Priority: 3 Timescale:E

2.7 Training

Thesystemwill facilitate training of new operators with thesystemby havinga feature that simulatestheOpera-
tional Interface.

2.7-R1 Createsimulatorof OperationalInterface

Priority: 3 Timescale:E

3Therequirementfor undo/redomayor maynot beapplicablein a real-timecontrolcontext, but it would beappropriatefor theloggingand
chattools.

4Internationalizedapplicationsareeasyto tailor to the languagesof usersin othercountries.It alsohasa desirablesideeffect of enforcing
goodcodingpracticesby separatinglocalespecificinformationfrom thesourcecode.For example,humanreadablelabelsarecontainedin files
thatareloadedat runtime.A changein a labeldoesnot requirea recompileof thesourcecode.
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2.8 Display Builder

A displaybuilder wouldallow developersandend-users to designandcreatetheir owndisplays.Thedisplayscan
beaddedto thestandard packageor importedto theOperational Interface.

2.8-R1 Theusershallhavetheability to customizetheir own displays.

Priority: 2 Timescale:C

3 Monitor and Control Interface Requirements

3.1 Performance

Thefollowing requirementsdescribetheperformanceexpectedfromtheOperational Interface.

3.1-R1 Thesystemdisplaysshallbecapableof, ataminimum,a1kBaud/secdatarefreshrateoveralow-bandwidth
connection.

Priority: 1 Timescale:A

3.1-R2 Theoperatorstationsandtechnicianstationsmustbecapableof muchgreaterrefreshrates,not lessthan10
persecond.

Priority: 1 Timescale:A

3.1-R3 Thesystemshallsupporta numberof concurrentusersessionslimited only by systemresources.

Priority: 1 Timescale:C

3.2 Warning and Err or Messages

Warninganderror conditionsaremeantto alert usersof problemsin thesystemthat require immediateattentionor
lessseriousconditionsthat, if left unacknowledged,couldhavethepotentialto developinto moreseriousproblems.
Conditionsthatwarrantwarningsor errors include, but arenot limited to, lossof communicationwith a subsystem,
device errors, out of range monitor points, invalid device commands,networkfailuresand software errors. The
messagesshouldaccuratelydescribetheproblemandits consequencesandprovideaccessto thesource(or cause)
of theproblemaswell asa list of possiblesolutionsto theproblem.

Thesystemshouldmake everyattemptto limit warninganderror conditionsto only thoserelevant to the current
systemactivity. All others mustbesuppressedor ignored. It shouldnot betheresponsibilityof thearray operator
to visuallyweedthrougha list of faultsto determinetheactualproblem.

During thedesignprocess,thesystemdesigners will want to investigatefault treeanalyzers developedelsewhere,
e.g., BIMA andGBT.

3.2-R1 Thesystemshallallow messagesto becolor-codedbasedon thetypeandseverity level of themessage.

Priority: 1 Timescale:A

3.2-R2 Thesystemshallbeableto provide audiblealertsfor fault conditionsbasedon thetypeandseverity level
of themessage.

Priority: 2 Timescale:A

3.2-R3 The usershall have theability to suppressfault conditionsfor a specifiedperiodof time (minutes,hours,
days,etc.)or event(sourcechange).

Priority: 3 Timescale:C
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3.2-R4 Theusershallhavetheability to view thefault conditionsfor thefollowing groups:

3.2-R4.1 a singleantenna
Priority: 1 Timescale:B

3.2-R4.2 all antennas
Priority: 1 Timescale:A

3.2-R4.3 a subarray
Priority: 2 Timescale:C

3.2-R4.4 a subsystem(i.e. FE,LO, FRM, etc.)
Priority: 2 Timescale:B

3.2-R4.5 antennatype(i.e. VLA, EVLA, VLBA,NMA)
Priority: 2 Timescale:C

3.2-R5 At a minimum,thesystemshallprovideaccessto thefollowing fault conditionproperties:

3.2-R5.1 thedate/timeof themessage
Priority: 1 Timescale:A

3.2-R5.2 origin of themessage(computer, subsystem,etc.)
Priority: 1 Timescale:A

3.2-R5.3 themessagetype(WARNING or ERROR,etc.)
Priority: 1 Timescale:A

3.2-R5.4 themessagecode
Priority: 1 Timescale:A

3.2-R5.5 a tersedescriptionof theproblem
Priority: 1 Timescale:A

3.2-R5.6 a severity level
Priority: 1 Timescale:A

3.2-R5.7 a detaileddescriptionof theproblem
Priority: 2 Timescale:C

3.2-R5.8 a detaileddescriptionof possibleor likely consequences
Priority: 3 Timescale:E

3.2-R5.9 a detaileddescriptionof possibleor likely causes
Priority: 2 Timescale:C

3.2-R5.10 adetaileddescriptionof correctiveactions
Priority: 2 Timescale:C

3.2-R5.11 a link to relevantor helpful documents
Priority: 2 Timescale:C

3.2-R6 Theusershallhavetheability to redirectwarningor errormessagesto:

3.2-R6.1 theoperator(or system)log
Priority: 2 Timescale:C

3.2-R6.2 a printer
Priority: 1 Timescale:C

3.2-R7 Theusershallhavetheability to retrieveandsortmessagesby time,messagecode,type,source(subsystem)
andseverity level.

Priority: 2 Timescale:C

3.2-R8 Theusershallhavetheability to createandenteraknown solutionthataddressesaparticularerrormessage
andsubmitthesolutionto a persistentstorefor futurereference.

Priority: 3 Timescale:E
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3.3 Monitor Points

A monitor point can be definedas an independentpieceof data. Each monitor point shouldhavea uniqueID,
description,value, units,etc.A usershouldhaveaccessto all theinformationpertainingto a monitorpoint.

3.3-R1 Theusershallbeableto storeasa file all monitorpoints.

Priority: 1 Timescale:B

3.3-R2 Theusershallbeableto list, plot andprint any monitorpointovera specifiedtime range.

Priority: 1 Timescale:B

3.3-R3 Theusershallbeableto view thefollowing monitorpointproperties:

3.3-R3.1 date/timestamp
Priority: 1 Timescale:A

3.3-R3.2 currentvalue
Priority: 1 Timescale:A

3.3-R3.3 raw units
Priority: 1 Timescale:A

3.3-R3.4 unitsconversionfactor(e.g.,1 volt = 10degreescelsius)
Priority: 2 Timescale:A

3.3-R3.5 engineeringunits
Priority: 1 Timescale:A

3.3-R3.6 description(terseanddetailed)
Priority: 1 Timescale:A

3.3-R3.7 type(raw, derived,etc.)
Priority: 2 Timescale:A

3.3-R3.8 datatype(binary, decimal,hexadecimal,octal,logical,floatingpoint,or integer)
Priority: 2 Timescale:A

3.4 GeneralData Requirements

Themonitor and control displayswill allow users to visualizethe current stateof the systemat varying levelsof
detail as well as provide the required control capabilities. The numberand details of the M&C displaysto be
generatedis unknownat this time, however, thedatarequiredby thedisplayscanbeaddressed.

3.4.1 Weather/Envir onmentalData

3.4.1-R1 All monitor points from weather-relatedequipment,for the arrayandfor individual antennas,shall be
availableto theuser.

Priority: 1 Timescale:B

3.4.1-R2 Theusershallhave theability to submitcurrentweatherdatato thelog.

Priority: 2 Timescale:C

3.4.1-R3 Theusershallhave theability to displayreal-timeatmosphericphaseinterferometerdata.

Priority: 1 Timescale:C

3.4.1-R4 The usershall have the ability to display archival atmosphericphaseinterferometerdata for a user-
specifiedtimerange.

Priority: 1 Timescale:C
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3.4.1-R5 Theusershallhave theability to displayreal-timeionosphericdata.

Priority: 3 Timescale:E (PPNo equipmentcurrentlyexists)

3.4.1-R6 Theusershallhave theability to displayarchival ionosphericdatafor auser-specifiedtime range.

Priority: 3 Timescale:E

3.4.1-R7 Thefollowing informationon RFI shallbeavailable:

3.4.1-R7.1dutycycle
Priority: 2 Timescale:B

3.4.1-R7.2averagesignalreceivedpower
Priority: 2 Timescale:B

3.4.1-R7.3peaksignalreceivedpower
Priority: 2 Timescale:B

3.4.1-R7.4origin
Priority: 3 Timescale:E

3.4.1-R7.5amatrixdatabasethatshowsthepresenceof RFI atdifferentthresholdsgreaterthanITU thresholds
andin 3dBsteps
Priority: 3 Timescale:C

3.4.1-R7.6provideoverlayto identify RFI in eachband
Priority: 1 Timescale:B

3.4.2 Monitoring Visibility Data

Usersof theOperational Interfacemusthavea meansfor viewingandassessingarray/antennaperformancebased
on thecorrelatoroutput.Thisneedis currentlyaddressedby theF andD10 displayson theModcomps.Something
comparablefor EVLAis required.

3.4.2-R1 Thesystemshallenabletheuserto view amplitudesandphasesfor all correlatedStokesparametersfor a
selectedbaseline.(i.e.theD10display

Priority: 1 Timescale:B

3.4.2-R2 Thesystemshallenableto userto view individualantennagains.(i.e. theF display)

Priority: 1 Timescale:B

3.4.3 Antenna Data

3.4.3-R1 Thesystemshallprovide theuserwith theability to control thefull functionalityof all moduleson each
antennaindividually (e.g.,ACU,FRM,FEetc.):

Priority: 1 Timescale:A

3.4.3-R2 Thefollowing datashallbeavailablefor eachantenna:

3.4.3-R2.1antennanumber
Priority: 1 Timescale:A

3.4.3-R2.2antennaaddress
Priority: 1 Timescale:A

3.4.3-R2.3stationor padID
Priority: 1 Timescale:A

3.4.3-R2.4subarrayaffiliation
Priority: 2 Timescale:B

3.4.3-R2.5azimuthandelevationin antennacoordinates
Priority: 1 Timescale:A
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3.4.3-R2.6currentsource
Priority: 1 Timescale:A

3.4.3-R2.7RA andDEC of currentsource
Priority: 1 Timescale:A

3.4.3-R2.8pointingerrors
Priority: 1 Timescale:A

3.4.3-R2.9weatherdata(anemometers1 and2)
Priority: 1 Timescale:A

3.4.3-R2.10stoptime of a scan
Priority: 2 Timescale:B

3.4.3-R2.11affiliatedproject
Priority: 2 Timescale:B

3.4.3-R2.12observationstitle (observefilesname)
Priority: 2 Timescale:B

3.4.3-R2.13slew rate(azimuthandelevations)
Priority: 1 Timescale:B

3.4.4 Array and Subarray Data

3.4.4-R1 Thefollowing datashallbeavailablefor eachsubarray:

3.4.4-R1.1affiliatedproject
Priority: 1 Timescale:B

3.4.4-R1.2currentsource
Priority: 1 Timescale:B

3.4.4-R1.3currentposition
Priority: 1 Timescale:B

3.4.4-R1.4antenna(s)
Priority: 1 Timescale:B

3.4.4-R1.5mode(s)
Priority: 1 Timescale:B

3.4.4-R2 Authorizedusersshallbeableto commandthearrayandsubarraysusingthe full capabilityof all mod-
ules.(e.g.sendpoint,stow, avoidsnow, etc.commandssimultaneouslyto all antennasin thearrayor subarray)

Priority: 1 Timescale:C

3.4.4-R3 Authorizedusershallbeableto moveantennasfrom onesubarrayto anotherwith easeandat will

Priority: 1 Timescale:C

3.4.4-R4 Authorizedusersshall have accessto the functionsof the backupsafetypathin orderto setemergency
stops,power resetsto modules,etc. in orderto retainthesamefunctionsastheexisting WyeMon.

Priority: 1 Timescale:C

3.5 Plotting

A general-purposeplotting componentwill be needed.Several of the standard M&C displayswill likely contain
plotsof monitorpointsrelevantto thatdisplayanda usermusthavetheability to plot anymonitorpointsonthefly.

3.5-R1 Theusershallbeableto generatethefollowing plot types:

3.5-R1.1 scatterplot
Priority: 1 Timescale:B
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3.5-R1.2 histogram
Priority: 1 Timescale:B

3.5-R1.3 line plot
Priority: 1 Timescale:B

3.5-R2 Theusershallbeableto view theplot dynamically(real-time)or statically(offline).

Priority: 1 Timescale:B

3.5-R3 Theusershallhavetheability to give theplot a title.

Priority: 1 Timescale:B

3.5-R4 Theusershallhavetheability to definetheplot axislabelsin thefollowing manner:

3.5-R4.1 userdefinedcharacterstring
Priority: 1 Timescale:B

3.5-R4.2 importpredefinedlabelsfrom a monitorpointdefinitiondatabase
Priority: 1 Timescale:B

3.5-R5 Theusershallhavetheability to specifythenumberof majorandminor tick marksfor aplot.

Priority: 1 Timescale:B

3.5-R6 Theusershallhavetheability to view multiple monitorpointson asingleaxis.

Priority: 1 Timescale:B

3.5-R7 Theusershallhavetheability to specifywhetherthemajorandminor tick marksare:

3.5-R7.1 linear
Priority: 1 Timescale:B

3.5-R7.2 logarithmic
Priority: 1 Timescale:B

3.5-R8 Theusershallhavetheability to auto-scaleplots.

Priority: 1 Timescale:B

3.5-R9 Theusershallhavetheability to specifythescaleof theplot for all axes.

Priority: 1 Timescale:B

3.5-R10 Theusershallbeableto plot any monitorpoint in thesystem.

Priority: 1 Timescale:B

3.5-R11 Theusershallbeableto plot thesamemonitorpoint for all antennasor selectedantennas.

Priority: 1 Timescale:B

3.5-R12 Theusershallhave theability to infinitely zoomin andout of theplot.

Priority: 1 Timescale:B

3.5-R13 Theusershallbeableto selectvariouspoint styles:

3.5-R13.1 none
Priority: 1 Timescale:B

3.5-R13.2 dots
Priority: 1 Timescale:B

3.5-R13.3 points
Priority: 1 Timescale:B

3.5-R13.4 shapes(triangles,squares,circles,etc.)
Priority: 1 Timescale:B

3.5-R14 Theusershallbeableto show errorbars.

Priority: 1 Timescale:B
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3.5-R15 Theusershallhave theability to view theplot’s legend.

Priority: 1 Timescale:B

3.5-R16 Theusershallbeableto print ahardcopy of theplot.

Priority: 1 Timescale:B

3.5-R17 Thesystemshall identify thefollowing characteristicsof a monitorpoint overaspecifiedtimerange:

3.5-R17.1 minimumvalue
Priority: 1 Timescale:B

3.5-R17.2 maximumvalue
Priority: 1 Timescale:B

3.5-R17.3 average
Priority: 1 Timescale:B

3.5-R17.4 RMS
Priority: 1 Timescale:B

3.5-R18 Theusershallhave theability to setmaximumandminimumlimit markers.

Priority: 1 Timescale:B

4 Log and Report Writing Requirements

VLA operators are requiredto documenta widerange of information. They mustlog informationaboutantennas
andthearray concerningan observer’sprojectwhich is intendedto alert theobserverto conditionsor eventsthat
occurred during the project that mayhaveaffectedthe collectionor quality of the data. Theoperators are also
required to log antennavisits by technicians,documentsecuritychecks, and createnotesand reminders to each
other. Thelogging tool mustbeflexible enoughto manage all theserequirements.Variousreportsfromthe logged
informationcan be generated,customizedby purpose. At the completionof a project, the observerwould be e-
maileda copyof the(time-ordered)log entriesrelevantto his or her observations.Certaincritical events,such as
an antennaauto-stowingfor highwinds,shouldbeloggedautomatically.

Thelogging facility shouldbedesignedasa distributedtool that canbeeasilyembeddedinto otherapplications.
There hasbeendiscussionthat logging tools with similar functionalityare neededat other sitesfor other instru-
ments.Thelogging facility shouldthusbedesignedanddevelopedwith this in mindso that thetool is asgeneral
purposeas possiblewith preferential treatmentgivento the EVLA. It shouldbe built so that it can be expanded
easliyto log entriesregardingNMAantennas.

4.1 GeneralLogging Requirements

4.1-R1 Thesystemshallsave log entriesto apersistentstore.

Priority: 1 Timescale:B

4.1-R2 Theusershallhavetheability to querythepersistentstore(by time range,message,type,program,etc.).

Priority: 1 Timescale:B

4.1-R3 Theloggingsystemmustbedistributedandplatformindependent.

Priority: 1 Timescale:B

4.2 Log Entries

A log entry is anyuseror systemgeneratedmessage that will besubmittedto theoperator/systemlog. Authorized
usersshouldhavetheability to createandsubmitlog entriesaswell asmodifyanddeletethem.
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4.2-R1 An authorizedusershallhave theability to createa log entry.

Priority: 1 Timescale:B

4.2-R2 Thesystemshallautomaticallyprovidetheeventtimestampat themomenttheentryis created.

Priority: 1 Timescale:B

4.2-R3 An authorizedusershall have the ability to selectthe type of entry (operatornote,operatorto operator
message,antennavisit, observersnote,weather, etc.).

Priority: 1 Timescale:B

4.2-R4 An authorizedusershallhave theability to edit and/orvoid a log entry.

Priority: 1 Timescale:B

4.2-R5 An authorizedusershallhave theability to deleteand/orvoid a log entry.

Priority: 1 Timescale:B

4.2-R6 An authorizedusershallhave theability to saveor submita log entry.

Priority: 1 Timescale:B

4.2-R7 Thesystemshallautomaticallytimestamptheentryon submission.

Priority: 1 Timescale:B

4.2-R8 Thesystemwill beableto calculatedowntimefor anentry.

Priority: 1 Timescale:B

4.3 Reminders

A reminderis simplya mechanismthatallowstheuserto generatea messageandhavethatmessagedisplayedat a
specifiedtime.5 Thisfeaturedoesnotnecessarilyhaveto bea part theloggingsystemandcouldeasilybepromoted
to an overall systemfeature.

4.3-R1 Theusershallhavetheability to createa reminder.

Priority: 2 Timescale:C

4.3-R2 The usershall have the ability to specifyall propertiesof the reminder(the trigger time, the messageto
display, etc.)

Priority: 2 Timescale:C

4.3-R3 Theusershallhavetheability to edit a reminder.

Priority: 2 Timescale:C

4.3-R4 Theusershallhavetheability to deletea reminder.

Priority: 2 Timescale:C

4.3-R5 Theusershallhavetheability to view all scheduledreminders.

Priority: 2 Timescale:C

4.3-R6 Theusershallhave theability to specifythe frequency of thereminder(once,every hour, daily, monthly,
etc.)

Priority: 2 Timescale:C

4.3-R7 Thesystemshallautomaticallydeleteall triggeredandacknowledgednonrecurringreminders.

Priority: 2 Timescale:C
5Mostoperatingsystemsareequippedwith a tool thatprovidessimilar functionality. Theadvantageof having it implementedin thesoftware

is to provide theuserwith a tool thathasthesamebehavior regardlessof theoperatingsystem.
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4.3-R8 Theusershallhavetheability to entertheremindertriggertime in any of thefollowing time standards:

4.3-R8.1 UTC
Priority: 2 Timescale:C

4.3-R8.2 VLA LST
Priority: 2 Timescale:C

4.3-R8.3 local time
Priority: 2 Timescale:C

4.3-R9 The usershall have the ability to link a reminderto an event (programchange,sourcechange,parameter
value).

Priority: 3 Timescale:C

4.3-R10 The usershall have the ability to specifythe methodof notification: popupmessage(default), beeping,
flashing,email.

Priority: 3 Timescale:C

4.3-R11 Theusershallhave theability to postponea reminder.

Priority: 3 Timescale:C

4.4 ScheduledTasks

A scheduledtaskis similar in functionalityto thereminders,however, ratherthandisplayinga message, a scheduled
taskwould insteadlaunch a script (or executable)at a specifiedtime. This feature couldbeusedto enterweather
dataon an hourlybasisinto theoperator/systemlog.6

4.4-R1 Theusershallhavetheability to createa scheduledtask.

Priority: 3 Timescale:D

4.4-R2 Theusershallhavetheability to edit a scheduledtask.

Priority: 3 Timescale:D

4.4-R3 Theusershallhavetheability to deletea scheduledtask.

Priority: 3 Timescale:D

4.4-R4 Theusershallhavetheability to postponeascheduledtask.

Priority: 3 Timescale:D

4.4-R5 Theusershallhavetheability to view upcomingscheduledtasks.

Priority: 3 Timescale:D

4.5 CustomizedLog Entries

Theability to createandsavetext that canbeusedfor multiple log entries.Oncecreated,it shouldbepossibleto
insertthetext easilyinto a log, e.g., with theclick of a button.

4.5-R1 Theusershallhavetheability to createa macrocontaininglog text.

Priority: 1 Timescale:C

4.5-R2 Theusershallhavetheability to savea macro.

Priority: 1 Timescale:C
6Seepreviousfootnote.
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4.5-R3 Theusershallhavetheability to nameamacro.

Priority: 1 Timescale:C

4.5-R4 Theusershallhavetheability to deletea macro.

Priority: 1 Timescale:C

4.5-R5 Theusershallhavetheability to runa macro.

Priority: 1 Timescale:C

4.5-R6 Theusershallhave theability to link a macroto a userinterfacecomponent(buttonor menucomponent)
or keyboardshortcut.

Priority: 1 Timescale:C

4.6 MaintenanceDatabase

Thisfeaturewouldallow theuserlimitedaccessto themaintenancedatabase(MainSaver).Simplequeriescouldbe
performedsothatuserscouldlocatemaintenancedatabaseentriesfor knownproblemsthatarepotentiallycausing
or havingsomeimpacton an observation.Whentheuserfindsthedatabaseentryheor sheshouldbeableto link
thatentryto a log entry.

4.6-R1 Thesystemshallhave theability to searchthemaintenancedatabase.

Priority: 2 Timescale:C

4.6-R2 Thesystemshallhave theability to link maintenancedatabaseentriesto log entries.

Priority: 2 Timescale:C

4.7 Reporting

The usershouldhavethe ability to createa numberof reportsfrom the data containedin the log. A standard
package of reportsshouldbe available to the userand possiblyin the future a report-building feature would be
addedto thesystem.

4.7-R1 Theusershallhavetheability to createa reportbasedon specificpurposes:

4.7-R1.1 Observer’sLog.
Priority: 1 Timescale:C

4.7-R1.2 GuardCheck-inLog
Priority: 1 Timescale:C

4.7-R1.3 AntennaVisit Log
Priority: 1 Timescale:C

4.7-R1.4 OperatorNotes
Priority: 1 Timescale:C

4.7-R2 Theusershallbeableto harvestthereportsfor specifictypeof information.

4.7-R2.1 Downtimecalculationsby timeandby projects
Priority: 1 Timescale:C

4.7-R2.2 Searchfeatureby entrytypeandby string
Priority: 1 Timescale:C

4.7-R3 Theusershallbeableto createa new report.

Priority: 2 Timescale:C
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5 SystemFile ManagementRequirements

Operators and others will needto periodically updatesystemparameters uniqueto individual antennas,such as
subreflectorpositions,pointing parameters and Tcals, to particular pad positions,such as delaysand locations,
etc. A tool for updating, enabling, documentingand retrieving all systemparameters is required. Additionally,
operatorswill needto accessthefile actuallyusedto performtheobservations.

5-R1 Thetool shallgive theusertheability to edit currentparameters.

Priority: 1 Timescale:A

5-R2 Theusershallhave theability to controlwhennew parametersareapplied(i.e. at scanchange,at program
change,at a specifictime,etc.)

Priority: 1 Timescale:A

5-R3 Thetool shallallow theuserto store,retrieveandview old versionsof agivensystemparameter

Priority: 1 Timescale:A

5-R4 Thesystemshallprovidea methodfor operatorsto view andedit observefiles.

Priority: 1 Timescale:A

6 SchedulingRequirments

Theday-to-dayscheduling, eitherfixedor dynamic,is theresponsibilityof thee2eproject.For a detaileddescription
of schedulingseethe e2eProject Book. TheOperational Interface, however, mustprovide the operators with the
ability to manipulateindividual scans(or schedulingblocks). Theoperators mustalsohavea meansfor inserting
standard andnon-standard testfilesinto theobservingsystemat will. Examplesof testingincludepointing, delays,
baselines,subreflectorpositioningandfringechecks.

6-R1 The systemshall be compatiblewith the the time framerequiredin the ScienceRequirementsDocument.
(SeeSection3.2.3of theScientificRequirementsdocument.)

Priority: 1 Timescale:B

6-R2 Theusershallhavetheability to view theindividualscansof a project.

Priority: 1 Timescale:B

6-R3 Theusershallhavetheability to reorderthescans.

Priority: 1 Timescale:B

6-R4 Theusershallhave theability to settheendtime for a specificsourceor scan(overridingtheendtime in the
observationscriptfile).

6-R4.1 extend/shortenby a specifictime
Priority: 1 Timescale:B

6-R4.2 extend/shortenfor a duration
Priority: 1 Timescale:B

6-R4.3 extendfor anindefiniteperiod
Priority: 1 Timescale:B

6-R5 At a minimum,theusershallhaveaccessto thefollowing scanproperties:

6-R5.1 endtime(in VLA LST)
Priority: 1 Timescale:B

6-R5.2 source
Priority: 1 Timescale:B
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6-R5.3 position
Priority: 1 Timescale:B

6-R5.4 frequency
Priority: 1 Timescale:B

6-R5.5 equipmentconfiguration
Priority: 1 Timescale:B

6-R5.6 subarrayaffiliation
Priority: 1 Timescale:B

6-R5.7 mode(s)
Priority: 1 Timescale:B

6-R5.8 qualityof calibrator
Priority: 1 Timescale:B

6-R6 Theusershallhavetheability to extendona sourceor scanfor a specifiedduration

Priority: 1 Timescale:B

6-R7 Theusershallhave thea meansto over-ride theautomaticschedulingprocess,andmanuallyinsertschedule
files into theobservingsystem.

Priority: 1 Timescale:B
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A Definitions, Acronymsand Abbreviations

A.1 Definitions

Array – A collectionof antennas.At timesit will beusedto indicatea subarray, but will mostoften refer to the
VLA, NMA or VLBA.

Observer – An individualgrantedtimeon thearrayto conducta scientificinvestigationor test.

Operator – An individualauthorizedto issuecommandsto thearray. In mostinstances,thetermoperatorwill refer
to thearrayoperator, anNRAO employeewhoseduty it is overseethesuccessandsafetyof anobservation.

Operator station – Theprimarywork areaof anarrayoperator, consistingof computers,monitorsandcommuni-
cationsequipment.

Scan– An atomicelementof anobservation. It definesthesourcebeingobserved,thedurationandthehardware
setup.

Administrator – An individualwith unrestrictedaccessto all aspectsof thesystem.

Display (or Screen)– A GUI componentcontainedwithin a frame.A displaymaybestaticor non-staticandmay
or maynotacceptinput from theuser.

Frame (or Window) – A top level GUI componentthatcontainsotherGUI components,suchasmenubars,tool
bars,etc.

A.2 Acronyms

AOC – Array OperationsCenter

API – Applicationprogramminginterface

e2e– End-to-endproject

GUI – Graphicaluserinterface

M&C – monitorandcontrol

NMA – New Mexico Array

VLA – Very LargeArray

EVLA – TheVLA ExpansionProject

VLBA – Very LongBaselineArray

LST – LocalSiderealTime

UTC – UniversalTimeCoordinated

RA – Rightascension

RPC – Remoteprocedurecall

WVR – WaterVaporRadiometer

SyRS– SystemRequirementsSpecificationdocument

SRS– SoftwareRequirementsSpecificationdocument
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A.3 Abbreviations

Az – azimuth

Dec– declination

El – elevation
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C Prototypical Operator’ sWorkstation

The operatorworkstationis the computingsystemdesignatedto run the softwareusedby the arrayoperatorsto
monitorandcontrol thearray. Theworkstation(s)will belocatedin thecontrolroomof theVLA ControlBuilding
andpossiblytheAOC in Socorro.

The numberof workstationsand/orterminalsrequiredis undecidedat this time and is somewhat dependenton
the working style and personalityof the operator. However, at a very minimum, the operatorshouldhave two
workstations,with at leastoneof themhaving multiplemonitorcapability. Oneworkstationwouldbeusedfor array
monitorandcontrol tasksandtheotherwould beusedfor logging,emailandothernon-M&C activities. Also, in
theeventthatoneof thesystemsbecomesunusabletheworking systemcanbeusedasa backupsystemto monitor
andcontrolthearray.

The specificationsprovided below are to be usedasa guide in selectingsucha systemanddoesnot target any
particularmanufactureror systemmodel.

– 2GHzprocessor

– 1 GB RAM

– 80–100GB harddrive

– CD-RW drive

– DVD-ROM drive

– Keyboardandmouse(perhapswireless)

– 19
� �

display(perhapsdigital flat panel)

CreateDate: 2003-Jun-26 Page29 Contactauthor:R. Moeser, P. Perley


