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Intr oduction

Purpose

The primary goalof this documents to provide a completeandaccuratdist of requirementgor the softwaretools
neededby EVLA arrayoperationgo fulfill its mission. Array operationds tasked with operatingthe EVLA in
a mannerthat supportsthe scientificwork of the EVLA, ensureghe safetyof the equipmentand peopleworking
on the equipment,and assistsechnicalgroupsin maintainingpeakinstrumentalperformance.Array operators,
aswell asengineerstechnicianssoftwaredevelopers scientistsand otherauthorizedusersmusthave a meango
interactwith all EVLA equipmentand systemparametersiecessaryo acquireand processhe astronomicabnd
testdataproducedby the EVLA. This equipmentincludesary modulesat or associatedvith the EVLA antennas
with monitorandcontrol points,equipmeni&andoutputassociatedvith the correlator modulesassociatedvith the
weatherstation,with timing, with the Atmospherigphasenterferomterthe watervaporradiometer&ndequipment
usedto measureRFI. For simplicity, the softwaretools to do this will be groupedand referredto asthe EVLA
Operationalnterface.Theinterfaceis assumedo be a graphicaluserinterface(GUI).

The primaryaudienceof this documenincludes but is notlimited to, projectleadersthe designeranddevelopers
of the systemandthe enduser The documenimay alsobe of interestto EVLA projectscientistsandengineersor
asareferencdor individualsinvolvedin similar projectswith similarrequirements.

Functions
Thefollowing lists the generafunctionsthe Operationalnterfacewill provide:

— Theability to monitorthe statusandoverall healthof the array antennacomponentsandthe correlator The
Operationalnterfacewill supplythearrayoperatorandotheruserswith high-level andlow-level monitoring
abilities. High-level displayswill provide informationon the overall healthof the array whereasthe low-
level displayswill give detailedinformation on specificcomponentswvithin the system. The displayswill
be composedf textual and graphicalcomponentsand use color and audible alertsto inform the user of
unexpectedeventsandconditions.The numberandexacttypesof displaysareunknowvn at thistime.

— The ability to control certainaspectf an antennasubarraythe entirearray andthe correlator Displays
within the Operationalinterfacewill allow authorizedusersto control all or partsof the array Control
functionalitywill be built into the displaysusingGUI componentgsliders,buttons,comboboxes,etc.) that
acceptkeyboardor mouseinput from the user The numberandexacttypesof control displaysto be created
is unknowvn atthistime.

— The ability to createand managea variety of reports,including the operatornotespertainingto particular
obsenations(observinglog). The Operationalnterfacewill provide atool thatenablesauthorizedusersto
createand sendmessage$o a messagdog, presumablya database.This will replaceand expandon the
functionscurrently provided by the observinglog thatis generatedy the array operatorsusing Microsoft
Excel.

— Theability to view andmanageausers’systemaccesandprivileges.This is requiredfor securitypurposes.

— Theability to view andmanagebservingschedulesindschedulingblocksprovidedby e2e.The Operational
Interfacewill allow the operatorto interactwith e2etools for the purposeof managinghe obsenationsand
performingtests. The operatorwill be ableto usethe e2etools for schedulingor to usea manualmodeof
insertingantennaandarraycontrolfiles. The Operationalnterfacerequiresaccesso schedulingnformation
andwill needanAPI to thee2eprojectschedulingoutines.

— Theability to managesystenfiles andparametersThelnterfacewill provide ameandor operatordo update
systemparameterssuchaspointing,delays baselinesandto maintaina history of parametechanges.
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Priorities

Eachrequirementithin thedocumentonsistof adescriptionapriority andatimescale Thedescriptiorspecifies
a function or characteristid¢he software mustexhibit andmusthave a singleinterpretation.The priorities specify
theimportanceof therequirementandaredefinedasfollows:

1 =essential
2 =important
3 =desirableput notcritical

Priority 1 items mustbe designedand built into the software. Priority 2 items shouldbe presentthoughthere
may have to be sacrificesn performanceor availability may be delayed. The software shouldfulfill all Priority 1
and90% or more of Priority 2 requirementsPriority 3 itemsshouldbe consideredor upgradesor development.
Inclusionof Priority 2 and3 itemswill alsobebasedn time andbudgetconstraints.

Thetimescaleof deploymentis matchedo the EVLA Phasd Projectschedulgseethe EVLAProjectBooK. The
timescalephasesre:

A transitionphasg2004Q2)

B prototypecorrelator(2005Q4)

C shared-riskScienceoperationg2007Q2)

D full scienceoperationscompletionof EVLA Phasd (2010Q2)
E “eventually” sometimeaftercompletion(ongoing)

Overview

The remainderof this documentcontainsa more detaileddescriptionof the Operationalinterfaceaswell asthe
requirementsiecessaryo designandbuild it.

Sectionsl to 6 detailthe requirement®f the Operationalnterfaceandrepresenthe coreof this document.They
containboththe functionalrequirementsvhich definefunctionsthatthe systemmustperform,andnon-functional
requirementsvhich describehemannerin which thefunctionswill be performed.

Overall Description

Functional Requirements

Remote Observing The primary goal of the Operationalnterfacesoftwareis to provide the arrayoperatorswith
thetoolsto safely effectively andreliably monitorandcontrolthearray In meetingthis goalthe systemdesigners
mustalsobuild into the systema secondarygoalthatallows accesso the systemindependenof location.

Thereareseveralreasongor remoteobserving:

— Obsenerscanmonitor the progressof their observingprogramand make or requestchangesduring their
obsenationto increasehe quality of data.

— Hardware and software engineerswill have the ability to accesghe systemfrom remotelocationsduring
working andnon-working hoursto do first-orderproblemsolving.

— In thefuture,operatorsnaybe stationedatthe AOC in Socorro.
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The ability to remotelyobsene doesnot imply that the software mustbe Web-basedand that it run within the
confinesof, or is launchedfrom, a browser It only suggestghat the software be accessiblevia the internetand
thatit provide the samefunctionality (or subsethereof),remotely asthe userinterfacesoftwareusedby the array
operator

At times, it may be necessaryor the array operatorto have someform of communicationdink with a remote
obsenrer otherthantelephoneand/oremail. A simplesolutionwould beto createa “chat” programthatallows the
operatorandobsenerto exchangemessages nearreal-time.

SomeDetails

The capabilitiesof the Operationalinterfacewill dependn large part on the designfor the Monitor and Control
system.The EVLA Monitor andControlsystemwill be designedandimplementedasa distributedsystem.Com-
putersin the systemmaybe of differenttypesandoperatingsystemsandwill communicatevith oneanotherovera
network.

Client Station A clientstationis definedasa users computerthatallowsinteractionwith the Operationalnterface.
Its primary responsibilityis to run the Operationalinterfaceandwill do this eitherasa standalongrogramthat
executeson the client stationor througha browser The type and operatingsystemof eachclient station will
likely vary, aswill the location. Client stationscan be locatedat the VLA Control Building, the AOC, or ary
Web-accessiblecation. (SeeAppendixC, Prototypicaloperators workstation.)

Operations Server The Operationalnterfacewill communicatalirectly with the operationsener. Thesenerwill
have the responsibilityof transmittingdataacquiredfrom the core M&C real-timesystemto the outlying client
stations.It will alsoreceve commandsssuedfrom authorizedclient stationsandforward thosecommandsgo the
corereal-timesystem.

Client/Server Communication The communicationgrotocol betweenthe client andthe sener are unknawvn at
this time. It will likely be an RPC-like communicationgniddlewvare specification for example, CORBA, RMI,
XML-RPC, SQAP, etc.

Display Framework A displayframewnork senestwo purposesi) it forcesstructureonadisplay and?2) it provides
amechanisnfor integratingthe displayinto the Operationalnterface.

Eachdisplaywill be requiredto follow a predefinedsetof rules, thus creatinga high-level of commonbehaior
inherentin eachdisplay Oncethis commonbehaior hasbeenachiered, the framevork canmanagesachdisplay
throughthis high-level interface.

After adisplayhasbeencreatedtheintegrationof thedisplayinto the framewvork shouldbe a simpleprocess.Two

approacheshouldbe offered. The first would allow the userto manuallyimport a displayinto the Operational
Interface.This approachwould assisthe developmentandtestingof displaysandwould be usedmostoftenby the

displaydevelopers.The secondapproachwould allow the displayto be addedto a packageof displaysthatwould

be recognizedat runtimeby the Operationalnterface. This would be the standardnethodof integratingdisplays
into the Operationalnterfaceduringdeployment.

User Characteristics

NRAO Staff

Array Operators: Thearrayoperatorsaareresponsibldor the overall succesandsafetyof all obsenationsandwill
be the primary usersof the Operationalinterface. They requiremonitor and control capabilitiesof boththe
arrayandthecorrelatorandbeableto performtheir dutiesfrom eitherthe VLA ControlBuilding or the AOC.
Themajority of requirementgontainedn this documendirectly reflecthis/herneedsandduties.

Enginees: Engineersare responsiblefor the design,developmentand testing of the mechanicaland electrical
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componentsvithin the system.They requirethe ability to inspect/controlndividual systemcomponent$oth
remotelyandatthe antennaluringworking andnon-working hours.

Technicians: Techniciansare responsiblgor the day-to-daymonitoring and maintenancef the mechanicalnd
electricalcomponentsvithin thesystemandareusuallythefirst to benotifiedin the eventof anon-working or
malfunctioningcomponentAs with theengineerstechniciangequirethe ability to inspect/controindividual
systemcomponentd®othremotelyandat the antennaduringworking andnon-working hours.

NRAO Scientists:Scientistaregrantedime onthearrayto conductscientificinvestigationsor tests.Their primary
interestlies in the scientificdataobtainedby theinstrument. They requireremoteaccesso bothmonitordata
andvisibility datato assessheprogresdo helpmake decisiongduringanobsenation. Scientistamayor may
notrequirecontrol capabilities.

Programmes: Programmersre responsiblefor creatingthe software that drives the system. They must have
accesqwith control capabilities)to the system,both locally and remotely for testingand troubleshooting
duringworking andnon-working hours.

Non-NRAO Staff
Scientists:Non-NRAO scientistawill nothave any controlcapabilities.

Web User: Web usersarethoseindividualsthatarepartof the generalpublic. They will have the ability to monitor
the systemandwill nothave any controlcapabilities.

Constraints

Criticality of the Application The Operationalnterfaceis one of mary critical component®f the EVLA M&C
System. Without it, the operatorswill not have the ability to monitor or control the array thusjeopardizingthe
succes®f theobsenationandsafetyof thetelescope.

Portability The Operationalnterfacemustbe highly portable asit will runon severaldifferentclientmachinesall
runningdisparateoperatingsystems.

Safetyand Security ConsiderationsThe Operationalnterfacemustbe safeandsecurelt shouldnever putequip-
mentor personnehtrisk andnever allow unauthorizedisersaccesgo controlfunctionsof thearray

Interfacesto Other Applications TheOperationalnterfacemustwork in conjunctionwith the softwaredeveloped
by thee2eproject.In particular aninterfaceto the e2eschedulingoutinesmustbe provided.

Assumptions

Severalassumptiondiave beenmadeaboutthe functionality of the Operationalnterfaceandthe way in which it
will beimplemented.

— Theastronomewill in generabnly interactwith e2esoftware.

— It is expectedthatthe Monitor & Control systemwill provide e2ewith all the informationrequiredby the
astronomer

— All userinteractionwith the EVLA shallbethroughGUIswith only afew exceptionge.g.,theability to type
Control Scriptsdirectly into therealtimesystemwhenobservingn manualmode).

— It is expectedthattherewill becloseandfrequentcollaboratiorbetweerthee2eprogrammerandthe EVLA
SSRcommitteemembersduring software development(on a much shorterscalethanthe 9 monthformal
developmentycle for e2e).

— TheOperationalnterfacewill beableto cooperater work in tandemwith GUIs developedby thee2egroup.
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— TheOperationalnterfacewill notdirectly interfacewith hardware,asit will be separatedrom the hardware
by mary layersof software.

— TheOperationalnterfacewill be developedsothatit caneasilybe expandedo includethe controlof NMA
antennasn anidenticalmannerasEVLA antennas.
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1 Operational Interface SystemAdministration Requirements

1.1 Installation and Upgrades

An installation and upgrade medianismmustexist so that usess haveaccesdo the latestversion of the softwae.
Theuser’s role and level of involvemenin the installation and upgrade processmustbe determinedearly in the
designphaseasit will affectboththedesignof the productandthetecinologiesused.

Several optionsexist for distributing the softwake, eadt requiring variouslevelsof userinvolvementA Web-based
solutionmayprovidethe userwith the latestsoftwae featureswithoutthe userhavingto install anything whereas,

a more activeuserrole would be assumedf the userhasto navigateto a website, downloadthe softwae bundle

andinstallit. If theuserwill berequiredto partake in anyaspectof theinstallation processthe softwae shouldbe

designedsud that the procesof upgradingis automatedcas muc as possibleandit shouldguidethe userthrough

theentire installation/upgadeof the product.

1.1-R1 Thesystemshallinform the userthata new versionis available.
Priority: 1 Timescale:A
1.1-R2 Thesystemshallinform the userwhetherthe new versionis requiredor recommended.
Priority: 1 Timescale:A
1.1-R3 During theinstallationprocessthe systemshallallow the userto cancelor delaytheinstallation/update.
Priority: 1 Timescale:A
1.1-R4 Thesystemshallautomaticallydownloadandinstall the new software.
Priority: 1 TimescaleA

1.2 SystemLogin

All useswill berequiredto log onto thesystemBefoie a usercaninteractwith the systenhe/shanustfirst supply
his/hersystemdentificationinformation(e.g., usernamend passwod) to the system.Using this information,the
systemwill authenticatehe userand eithergrant or denythe useraccesgo the system.Each sessiorwill havea
uniquelD associatedwvith it, asan aid to distinguishmutipleloginsfromthe sameuser

1.2-R1 Eachusermustlogin to the system.
Priority: 1 Timescale:A
1.2-R2 Eachusermusthave a uniqueidentifierandpassverd to gainaccesgo the system.
Priority: 1 Timescale:A
1.2-R3 Thesystemshallnot echopassverd characters.
Priority: 1 Timescale:A
1.2-R4 Theusershallhave the ability to discontinueor cancelalogin attemptat any time duringthelogin process.
Priority: 1 TimescaleA
1.2-R5 After (TBD) unsuccessfubgin attemptshe systemshall(TBD).
Priority: 2 Timescale:A

1.2-R6 Thesystemshalllog, ata minimum,thefollowing login andendof sessiorinformationto apersistenstore
(dborfile):

1.2-R6.1 thetime the sessiorwasestablisheéindended
Priority: 2 Timescale A
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1.2-R6.2 theuseridentifier
Priority: 2 Timescale A
1.2-R6.3 the statusof thelogin attempt(login only)
Priority: 2 Timescale A
1.2-R6.4 thesessioriD
Priority: 2 Timescale:A
1.2-R6.5 the causeof sessiortermination(user administratorerror, etc.)
Priority: 2 Timescale:A

1.3 UserManagement

This subsectiordefineghe requirrmentsieededo control and manae the uses of the systemaswell asa user’s
accesgo thesystemTheuseof thetermadministator belowrefers to thearray operator.

1.3-R1 Theadministratosshallhave the ability to createandadda new userto the system.
Priority: 1 TimescaleB

1.3-R2 Theadministratoishallhave the ability to remove a userfrom the system.
Priority: 1 Timescale'B

1.3-R3 Theadministratoishallhave the ability to edit a users systemaccesproperties.
Priority: 1 Timescale'B

1.3-R4 Theadministratorshall have the ability to block all commandssentto the arrayby all usersor selectvely
by user (All userswill remainloggedinto thesystemandwill notbeallowedto issuecommandso ary partof
the arrayuntil the commandblock is releasedThe administratowill still have the ability to issuecommands
to thearray)

Priority: 1 Timescale'B

1.3-R5 Theadministratoishallhave the ability to block all accesgo the systenfor all usersor selectvely by user
(All blockeduserswith active sessionsvill automaticallybeloggedoff.)

Priority: 1 Timescale:B

1.4 Online Help

A helpfacility shouldbeincorporatedinto the designof the softwake systenfromthe start andit shouldallow the
array opefator to find theinformationhe/sheseeksjuickly andaccurately. At a minimum,it shouldincludea table
of contentsan index, full-text seach and contet sensitivehelp.

1.4-R1 Thesystemshallprovide anonline helpfacility 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 shallprovide context sensitve help.
Priority: 3 Timescale A
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1.5 Documentation

1.5-R1 Thesystemshallprovide the following onlinedocumentatiorfor all toolsassociatedvith the system:

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

1.6 Printing

Users of the systenwill needthe ability to capture and print screens.

1.6-R1 Theusershallhave the ability to captureandprint ary display
Priority: 1 TimescaleA

1.7 CommunicationsRequirements

At times, it may be necessanyfor the array operator to have someform of communicationdink with a remote
observertherthantelephoneand/oremail. A simplesolutionwouldbeto createa “c hat” programthat allowsthe
operator andobserverto exchange messgesin nearreal-time

1.7-R1 Thesoftwareshallbeaccessible&ia theinternet(downloadablerunningwithin abrowset or launchedrom
abrowser etc).

Priority: 1 Timescale:C

1.7-R2 A requesfor dataor commandsubmittedby the operatoror from an operators stationshall take prece-
denceoverrequestandsubmission®y non-operators.

Priority: 1 Timescale:C

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

Priority: 2 Timescale:C

2 Software SystemAttrib utes(Non-Functional Requirements)

2.1 Reliability

Thefollowing requirementglescribethe expectedeliability of the Operational Interface

2.1-R1 TheOperationalnterfaceshallhave a MeanTime BetweenFailures(MTBF) of nolessthan7 days?
Priority: 1 Timescale:C

2.2 Availability

Thefollowing requirementsndicatethe expectedavailability of the Operational Interface

2.2-R1 Thesystemshallbe available99.5% of thetime.
Priority: 1 Timescale:C

1A MeanTime To Repair(MTTR) is not supplied asit is operationallydefinedandhighly variable.
2This works outto the systembeingunavailableatotal of 48 hoursover ayears time.
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2.3 Security

Thesoftwae systermeedsa robustsecuritymedanismin placesothat unauthorizedisess are not allowedaccess
to partsof thesystenthat maycompomisethesuccessf anobservationcausedamageto an antenneor jeopaidize
the safetyof personnelin or aroundan antenna.

Thismetanismmustbe built into the systenfromthe start. An attemptto add securityto the systemafter thefact
wouldlikely proveto be a costlyanddifficult task.

All uses of thesystemmustbeuniquelyidentified. Thiscouldbedoneby usinga usernamendassociateghasswod

schemehatwouldauthenticateand authorizetheuseraccesdo the systenmand, if applicable granttheuseraccess
to restrictedor contmolled parts of the system.If a usercannotbe identified, he/shewill be given“anonymous”

accesswith read-onlycapabilities. In order to monitor all pastaccesgo the systemall attemptsto accessthe

systemmustbelogged.

Users will be sepaatedinto two groups,thosewe trust and thosewe do not. Trustedusess will haveprivileged
accesgo the systemnpamelycontrol capabilities,whereasthe non-trusteduses will only havemonitoringcapabil-
ities.
2.3-R1 All usersof thesystemshalllogin usingsomeform of uniqueidentification(e.g.,usernamendpassverd)
Priority: 1 Timescale:A
2.3-R2 A defaultuseridentifiershallexist thatallows anorymous,read-onlyaccesgo the system(e.g.,“guest”)
Priority: 1 Timescale:A
2.3-R3 All login attemptsshallbe donesoin asecuremanner(e.g.,encryptedassverds)
Priority: 1 TimescaleA
2.3-R4 A systemadministratoishallhave unrestrictecaccesdo all aspect®f the system.
Priority: 1 TimescaleA
2.3-R5 Eachusershalleitherbetrustedor nottrusted.
Priority: 1 TimescaleA

2.4 Maintainability
Thefollowing requirementsncreasethe maintainabilityof the Operational Interfacesoftwae.

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

Priority: 1 Timescale:A

2.4-R2 All sourcecodeshalladhereto anagreeduponandwell-definedsetof codingstandardg$or eachdevelop-
mentlanguagaused.

Priority: 1 TimescaleA
2.4-R3 A standarchamingcornventionfor classesyariablesandpackageshallbeagreeduponandadheredo.
Priority: 1 Timescale:A
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2.5 Portability
2.5.1 Hardware

Themanufactuer andtypeof workstationgo beusedby thearray operators andotherauthorizedusess to monitor
and contmwl the array are unknown.In the interestof minimizingthe costof thesecomputes andwithoutunneces-
sarily limiting theavailablehardware options—nowandin the future —the softwae mustbereasonablhyplatform
independensoit will run ona variety of madineswith minimalimpactto the softwae. Thiswouldallow a change
in theunderlyinghardware withoutrequiring a significantrewrite of the softwae. It wouldonly require changesto
a configuationfile or to a smalllayer of the softwae system.

2.5.1-R1 The systemshallbe compatiblewith commodityPCs.
Priority: 1 Timescale:A

2.5.1-R2 The systemshallbe compatiblewith SunMicrosystemswvorkstations.
Priority: 2 Timescale:A

2.5.1-R3 Thesystemshallbe compatiblewith Macintoshcomputers.
Priority: 3 Timescale:C

2.5.1-R4 Thessystemshallbe compatiblewith hand-helccomputers/calculators.

2.5.2 Operating Systems

Sincethe softwae mustrun on several popularhardware platformsandthegoal is to achieve a reasonabldevel of
platformindependenceghe softwae mustalso be capableof runningon a numberof operating systemsupporting
that hardware. At a minimum,the softwae shouldrun on Linux, Solaris and Windows opefating systemsall
of which are supportedby NRAO's staf of systemadministators. Aswith the hardware, a change in operating
systemshouldhaveminimalimpacton the softwae system.

2.5.2-R1 Thesystemshallbe compatiblewith the Linux OperatingSystem(RedHat 7.0 or Greater).
Priority: 1 Timescale:A
2.5.2-R2 Thesystemshallbe compatiblewith the SolarisOperatingenvironment(Solaris8 or greater).
Priority: 2 Timescale:A
2.5.2-R3 Thesystenshallbecompatiblewith the Microsoft Windows OperatingSystem(NT, 2000,XP or greater).
Priority: 1 Timescale:A
2.5.2-R4 The systemshallbe compatiblewith Macintosh(Mac OS X or greater)
Priority: 3 Timescale:C
2.5.2-R5 The operatingsystemshallbe compatiblewith handheld computers.

2.6 Usability

The systens userinterfaceshouldbe intuitive, easyto useand provide an overall positiveuser experience It
shoulddo what the userexpectsit to do, inform the userof its current state and whensomethinggoeswrong it
shouldexplain the problemin a meaningfulcontext that is undesstandableby the userand offer guidancetoward
correctingthe problem. It shouldalso conformto a specifiedsetof userinterfaceguidelinesto fosterconsistency
betweerdifferenttools within the application.
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An intuitive and easyto useapplicationwill undoubtedlydecreasethe amountof timeit currentlytakesto train an
opefator. Theopetator shouldonly beconcernedvith whatthey needto do with thetool to performthetaskat hand
ratherthanfocusingon howto usethetool.

2.6-R1 Thesystemshalladhereto a setof userinterfacedesignguidelines.
Priority: 1 TimescaleA

2.6-R2 Thesystemshallallow the userto displaymultiple windows simultaneously
Priority: 1 TimescaleD

2.6-R3 Eachdisplayshallreflectthelevel of accesandthe privilegesof the user(securityaware).
Priority: 1 Timescale:A

2.6-R4 If theuserrequestdo closeawindow or exit the systemaftermakinguncommittedchangeso ascreenthe
systemshall promptthe userto commitor cancelthosechanges.

Priority: 2 Timescale:C
2.6-R5 Thesystemshalluse(TBD) asthedefaultto displaytime.
Priority: 1 TimescaleA
2.6-R6 Time displaysshallalwaysbeavailablein thefollowing standards:

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

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

2.6-R6.3 Localtime (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” and pastethe text to other
text-acceptingcomponents.

Priority: 2 Timescale:C

2.6-R8 Whereapplicable the usershall have the ability to selectpreferencescolor, font, etc.)
Priority: 2 Timescale:C

2.6-R9 In situationsthatareapplicablethe systemshallallow for “Undo” and“Redo” .3
Priority: 3 Timescale:C

2.6-R10 Thesystemshallbeinternationalized.
Priority: 3 TimescaleE

2.7 Training

Thesystenwill facilitate training of new opertors with the systenby havinga feature that simulateshe Opera-
tional Interface

2.7-R1 Createsimulatorof Operationalnterface
Priority: 3 Timescale:E

3Therequiremenfor undo/redanay or may notbe applicablein areal-timecontrol context, but it would be appropriatefor theloggingand
chattools.

4Internationalizechpplicationsare easyto tailor to the language®f usersin othercountries.It alsohasa desirablesideeffect of enforcing
goodcodingpracticesy separatindocalespecificinformationfrom the sourcecode.For example humanreadabldabelsarecontainedn files
thatareloadedatruntime.A changen alabeldoesnotrequirearecompileof the sourcecode.
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2.8 Display Builder

A displaybuilder would allow developes andend-uses to designand createtheir owndisplays.Thedisplayscan
beaddedto the standad padage or importedto the Operational Interface

2.8-R1 Theusershallhave the ability to customizeheir own displays.
Priority: 2 Timescale:C

3 Monitor and Control Interface Requirements

3.1 Performance
Thefollowing requirementsiescribethe performancesxpectedromthe Opermtional Interface

3.1-R1 Thesystemdisplaysshallbecapableof, ataminimum,a 1kBaud/seclatarefreshrateoveralow-bandwidth
connection.

Priority: 1 Timescale:A

3.1-R2 Theoperatorstationsandtechniciarstationanustbe capableof muchgreaterefreshrates notlessthan10
persecond.

Priority: 1 Timescale:A
3.1-R3 Thesystenshallsupporta numberof concurrenusersessiondimited only by systenresources.
Priority: 1 Timescale:C

3.2 Warning and Err or Messages

Warning anderror conditionsare meanto alert uses of problemsn the systenthat requireimmediateattentionor
lessseriousconditionsthat, if left unadknowledgd,couldhavethepotentialto developinto more seriousproblems.
Conditionsthatwarrantwarningsor errorsinclude but are notlimited to, lossof communicatiorwith a subsystem,
device errors, out of range monitor points,invalid device commandsnetworkfailures and softwae errors. The
messgesshouldaccurately describethe problemandits consequenceand provide accesdo the souice (or cause)
of the problemaswell asa list of possiblesolutionsto the problem.

Thesystenshouldmale every attemptto limit warning and error conditionsto only thoserelevantto the current
systemmctivity. All otheis mustbe suppessedr ignored. It shouldnot bethe responsibilityof the array operator
to visuallyweedthrougha list of faultsto determingheactual problem.

During the designprocessthe systenmdesignes will wantto investigatefault treeanalyzes developedelsavhere,
e.g., BIMAandGBT.

3.2-R1 Thesystemshallallow messageto becolor-codedbasedn thetypeandseverity level of themessage.
Priority: 1 Timescale:A

3.2-R2 The systemshallbe ableto provide audiblealertsfor fault conditionsbasedon the type andseverity level
of themessage.

Priority: 2 Timescale:A

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

Priority: 3 Timescale:C
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3.2-R4 Theusershallhave the ability to view thefault conditionsfor thefollowing groups:

3.2-R4.1 asingleantenna
Priority: 1 TimescaleB

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

3.2-R4.3 asubarray
Priority: 2 TimescaleC

3.2-R4.4 asubsystengi.e. FE,LO, FRM, etc.)
Priority: 2 TimescaleB

3.2-R4.5 antennaype(i.e. VLA, EVLA, VLBA,NMA)
Priority: 2 TimescaleC

3.2-R5 At aminimum,the systemshallprovide accesso thefollowing fault conditionproperties:

3.2-R5.1 thedate/timeof the message
Priority: 1 Timescale A
3.2-R5.2 origin of the messagécomputeysubsystemetc.)
Priority: 1 Timescale:A
3.2-R5.3 themessagéype (WARNING or ERROR, etc.)
Priority: 1 Timescale A
3.2-R5.4 themessageode
Priority: 1 TimescaleA
3.2-R5.5 atersedescriptionof theproblem
Priority: 1 Timescale’A
3.2-R5.6 aseverity level
Priority: 1 TimescaleA
3.2-R5.7 adetaileddescriptionof the problem
Priority: 2 TimescaleC

3.2-R5.8 adetaileddescriptionof possibleor likely consequences

Priority: 3 Timescale:E

3.2-R5.9 adetaileddescriptionof possibleor likely causes
Priority: 2 TimescaleC

3.2-R5.10 adetaileddescriptionof corrective actions
Priority: 2 TimescaleC

3.2-R5.11 alink to relevantor helpful documents
Priority: 2 TimescaleC

3.2-R6 Theusershallhave the ability to redirectwarningor errormessageto:

3.2-R6.1 theoperator(or system)og
Priority: 2 TimescaleC
3.2-R6.2 aprinter
Priority: 1 TimescaleC

3.2-R7 Theusershallhavetheability to retrieveandsortmessageBy time, messageode type,source(subsystem)

andseverity level.
Priority: 2 Timescale:C

3.2-R8 Theusershallhavetheability to createandentera known solutionthataddressea particularerrormessage

andsubmitthe solutionto a persistenstorefor futurereference.
Priority: 3 TimescaleE
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3.3 Monitor Points

A monitor point can be definedas an independenpieceof data. Each monitor point shouldhavea uniquelD,
descriptionvalue units,etc. A usershouldhaveaccesdo all theinformationpertainingto a monitor point.

3.3-R1 Theusershallbeableto storeasafile all monitorpoints.
Priority: 1 Timescale'B

3.3-R2 Theusershallbeableto list, plot andprint any monitor point over a specifiedtime range.
Priority: 1 Timescale'B

3.3-R3 Theusershallbeableto view thefollowing monitor point properties:

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 unitscorversionfactor(e.g.,1 volt = 10 degreescelsius)
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, floating point, or integer)
Priority: 2 Timescale:A

3.4 General Data Requirements

Themonitor and control displayswill allow uses to visualizethe current stateof the systemat varying levels of
detail as well as provide the required control capabilities. The numberand details of the M&C displaysto be
genertedis unknownat this time howerer, the datarequiredby the displayscanbe addressed.

3.4.1 Weather/Environmental Data

3.4.1-R1 All monitor pointsfrom weathesrelatedequipmentfor the array andfor individual antennasshall be
availableto theuser

Priority: 1 TimescaleB

3.4.1-R2 Theusershallhave the ability to submitcurrentweatheratato thelog.
Priority: 2 Timescale:C

3.4.1-R3 Theusershallhave theability to displayreal-timeatmospheriphasenterferometerdata.
Priority: 1 Timescale:C

3.4.1-R4 The user shall have the ability to display archival atmospherigohaseinterferometerdatafor a user
specifiedime range.

Priority: 1 Timescale:C
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3.4.1-R5 Theusershallhave theability to displayreal-timeionospheridata.
Priority: 3 Timescale:E (PPNo equipmenturrentlyexists)

3.4.1-R6 Theusershallhave theability to displayarchival ionospheriadatafor a userspecifiedtime range.
Priority: 3 TimescaleE

3.4.1-R7 Thefollowing informationon RFI shallbe available:

3.4.1-R7.1dutycycle
Priority: 2 TimescaleB
3.4.1-R7.2 averagesignalreceved power
Priority: 2 TimescaleB
3.4.1-R7.3 peaksignalrecevedpower
Priority: 2 TimescaleB
3.4.1-R7.4 origin
Priority: 3 Timescale:E
3.4.1-R7.5 amatrixdatabas¢éhatshavsthepresencef RFI atdifferentthresholdgreatethanITU thresholds
andin 3dB steps
Priority: 3 TimescaleC
3.4.1-R7.6 provide overlayto identify RFl in eachband
Priority: 1 TimescaleB

3.4.2 Monitoring Visibility Data

Users of the Opemational Interfacemusthavea meandor viewing and assessingrray/antenngerformanceéased
onthecorrelator output. Thisneedis currentlyaddressedy the F and D10 displayson the ModcompsSomething
comparblefor EVLAIs required.

3.4.2-R1 Thesystemshallenablethe userto view amplitudesandphasedor all correlatedStokesparameter$or a
selectedbaseline.(i.ethe D10 display

Priority: 1 TimescaleB
3.4.2-R2 Thesystemshallenableto userto view individual antenngyains.(i.e. the F display)
Priority: 1 TimescaleB

3.4.3 AntennaData

3.4.3-R1 The systemshall provide the userwith the ability to controlthefull functionality of all moduleson each
antennandividually (e.g.,ACU,FRM,FEetc.):

Priority: 1 TimescaleA
3.4.3-R2 Thefollowing datashallbe availablefor eachantenna:

3.4.3-R2.1 antennanumber
Priority: 1 Timescale’A
3.4.3-R2.2 antennaaddress
Priority: 1 TimescaleA
3.4.3-R2.3 stationor padID
Priority: 1 TimescaleA
3.4.3-R2.4 subarrayaffiliation
Priority: 2 TimescaleB
3.4.3-R2.5 azimuthandelevationin antennacoordinates
Priority: 1 Timescale A
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3.4.3-R2.6 currentsource
Priority: 1 Timescale’A
3.4.3-R2.7 RA andDEC of currentsource
Priority: 1 Timescale A
3.4.3-R2.8 pointingerrors
Priority: 1 Timescale’A
3.4.3-R2.9 weatherata(anemometers and?2)
Priority: 1 Timescale’A
3.4.3-R2.10stoptime of ascan
Priority: 2 TimescaleB
3.4.3-R2.11 affiliated project
Priority: 2 TimescaleB
3.4.3-R2.120bsenationstitle (obsenefilesname)
Priority: 2 TimescaleB
3.4.3-R2.13slew rate(azimuthandelevations)
Priority: 1 TimescaleB

3.4.4 Array and Subarray Data

3.4.4-R1 Thefollowing datashallbe availablefor eachsubarray:

3.4.4-R1.1 affiliated project
Priority: 1 TimescaleB
3.4.4-R1.2 currentsource
Priority: 1 TimescaleB
3.4.4-R1.3 currentposition
Priority: 1 TimescaleB
3.4.4-R1.4antenna(s)
Priority: 1 TimescaleB
3.4.4-R1.5mode(s)
Priority: 1 TimescaleB

3.4.4-R2 Authorizedusersshall be ableto commandhe arrayandsubarraysisingthe full capability of all mod-
ules.(e.gsendpoint, stav, avoidsnaw, etc. commandsimultaneouslyo all antennasn thearrayor subarray)

Priority: 1 Timescale:C
3.4.4-R3 Authorizedusershallbe ableto move antennagrom onesubarrayto anothemwith easeandat will
Priority: 1 Timescale:C

3.4.4-R4 Authorizedusersshall have accesdo the functionsof the backupsafetypathin orderto setemepgengy
stops,power resetdo modulesgetc. in orderto retainthe samefunctionsasthe existing Wye Mon.

Priority: 1 Timescale:C

3.5 Plotting

A genearl-purposeplotting componentvill be needed.Several of the standad M&C displayswill likely contain
plotsof monitor pointsrelevantto that displayanda usermusthavetheability to plot anymonitorpointson thefly.

3.5-R1 Theusershallbeableto generatehefollowing plot types:

3.5-R1.1 scattermplot
Priority: 1 TimescaleB
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3.5-R1.2 histogram
Priority: 1 TimescaleB
3.5-R1.3line plot
Priority: 1 TimescaleB

3.5-R2 Theusershallbe ableto view the plot dynamically(real-time)or statically(offline).
Priority: 1 TimescaleB

3.5-R3 Theusershallhave the ability to give the plot atitle.
Priority: 1 Timescale'B

3.5-R4 Theusershallhave the ability to definethe plot axislabelsin thefollowing manner:

3.5-R4.1 userdefinedcharactestring
Priority: 1 TimescaleB

3.5-R4.2 import predefinedabelsfrom a monitor point definitiondatabase
Priority: 1 TimescaleB

3.5-R5 Theusershallhave the ability to specifythe numberof majorandminortick marksfor a plot.
Priority: 1 TimescaleB

3.5-R6 Theusershallhave the ability to view multiple monitorpointson asingleaxis.
Priority: 1 Timescale'B

3.5-R7 Theusershallhave the ability to specifywhetherthe majorandminor tick marksare:

3.5-R7.1linear
Priority: 1 TimescaleB
3.5-R7.2 logarithmic
Priority: 1 TimescaleB

3.5-R8 Theusershallhave the ability to auto-scalelots.
Priority: 1 TimescaleB

3.5-R9 Theusershallhave the ability to specifythe scaleof the plot for all axes.
Priority: 1 Timescale'B

3.5-R10 Theusershallbe ableto plot any monitorpointin the system.
Priority: 1 Timescale'B

3.5-R11 Theusershallbe ableto plot the samemonitorpoint for all antennasr selectecantennas.
Priority: 1 Timescale:B

3.5-R12 Theusershallhave the ability to infinitely zoomin andout of the plot.
Priority: 1 TimescaleB

3.5-R13 Theusershallbeableto selectvariouspoint styles:

3.5-R13.1 none
Priority: 1 TimescaleB
3.5-R13.2dots
Priority: 1 TimescaleB
3.5-R13.3 points
Priority: 1 TimescaleB
3.5-R13.4 shapegtriangles squaresgircles,etc.)
Priority: 1 TimescaleB

3.5-R14 Theusershallbe ableto show errorbars.
Priority: 1 Timescale:B
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3.5-R15 Theusershallhave the ability to view the plot's legend.
Priority: 1 Timescale'B
3.5-R16 Theusershallbeableto print ahardcopy of theplot.
Priority: 1 TimescaleB
3.5-R17 Thesystemshallidentify thefollowing characteristicef a monitorpoint over a specifiedtime range:

3.5-R17.1 minimumvalue
Priority: 1 TimescaleB
3.5-R17.2 maximumvalue
Priority: 1 TimescaleB
3.5-R17.3 average
Priority: 1 TimescaleB
3.5-R17.4RMS
Priority: 1 TimescaleB

3.5-R18 Theusershallhave the ability to setmaximumandminimumlimit markers.
Priority: 1 TimescaleB

4 Log and Report Writing Requirements

VLA opemators are required to documenta wide range of information. They mustlog informationaboutantennas
andthearray concerningan observers projectwhich is intendedto alert the observerto conditionsor eventsthat
occurred during the project that may haveaffectedthe collectionor quality of the data. The operators are also
required to log antennavisits by technicians,documentsecuritycheds, and createnotesand remindes to eac
other Thelogging tool mustbe flexible enoughto manage all theserequirementsVariousreportsfromthe logged
information can be genemted, customizedy purpose At the completionof a project, the observerwould be e-
maileda copyof the (time-ordered)log entriesrelevantto his or her observationsCertain critical events,sud as
an antennaauto-stowingor high winds,shouldbeloggedautomatically

Thelogging facility shouldbe designedas a distributedtool that can be easilyembeddedhnto otherapplications.
There hasbeendiscussionthat logging tools with similar functionality are needecat other sitesfor otherinstru-
ments.Thelogging facility shouldthusbe designedand developedwith this in mind sothat thetool is asgeneal
purposeas possiblewith prefeential treatmentgivento the EVLA. It shouldbe built sothat it can be expanded
easliyto log entriesregarding NMA antennas.

4.1 GeneralLogging Requirements

4.1-R1 Thesystemshallsave log entriesto a persistenstore.
Priority: 1 TimescaleB

4.1-R2 Theusershallhave the ability to querythe persistenstore(by time range messagetype, program.etc.).
Priority: 1 Timescale:B

4.1-R3 Thelogging systemmustbedistributedandplatformindependent.
Priority: 1 TimescaleB

4.2 Log Entries

Alog entryis anyuseror systengeneiatedmessge that will be submittedo the opemator/systemog. Authorized
uses shouldhavethe ability to createand submitlog entriesaswell asmodifyand deletethem.
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4.2-R1 An authorizedusershallhave the ability to createalog entry.
Priority: 1 TimescaleB

4.2-R2 The systemshallautomaticallyprovide the eventtimestampat the momenttheentryis created.
Priority: 1 Timescale:B

4.2-R3 An authorizedusershall have the ability to selectthe type of entry (operatornote, operatorto operator
messageantennavisit, obserersnote,weatheretc.).

Priority: 1 TimescaleB

4.2-R4 An authorizedusershallhave theability to editand/orvoid alog entry.
Priority: 1 Timescale'B

4.2-R5 An authorizedusershallhave theability to deleteand/orvoid alog entry;
Priority: 1 TimescaleB

4.2-R6 An authorizedusershallhave theability to save or submitalog entry.
Priority: 1 TimescaleB

4.2-R7 The systemshallautomaticallytimestamphe entryon submission.
Priority: 1 Timescale'B

4.2-R8 Thesystemwill beableto calculatedowntimefor anentry.
Priority: 1 TimescaleB

4.3 Reminders

A reminderis simplya medianismthat allowstheuserto genemate a messge and havethat messge displayedat a
specifiedime® Thisfeature doesnotnecessariljhaveto bea part thelogging systemandcouldeasilybe promoted
to anoverall systenfeatue.

4.3-R1 Theusershallhave the ability to createareminder
Priority: 2 Timescale:C

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

Priority: 2 Timescale:C
4.3-R3 Theusershallhave the ability to editareminder
Priority: 2 Timescale:C
4.3-R4 Theusershallhave the ability to deleteareminder
Priority: 2 Timescale:C
4.3-R5 Theusershallhave the ability to view all scheduledeminders.
Priority: 2 Timescale:C

4.3-R6 The usershall have the ability to specifythe frequeng of the reminder(once,every hour, daily, monthly
etc.)

Priority: 2 Timescale:C
4.3-R7 The systemshallautomaticallydeleteall triggeredandacknavledgednonrecurringeminders.
Priority: 2 Timescale:C

5Mostoperatingsystemsareequippedwith atool thatprovidessimilar functionality Theadwantageof having it implementedn the software
is to provide theuserwith atool thathasthe samebehaior regardlesf the operatingsystem.
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4.3-R8 Theusershallhave the ability to entertheremindertriggertime in arny of thefollowing time standards:

4.3-R8.1UTC

Priority: 2 TimescaleC
4.3-R8.2 VLA LST

Priority: 2 TimescaleC
4.3-R8.3 localtime

Priority: 2 TimescaleC

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: popupmessagéddefault), beeping,
flashing,email.

Priority: 3 Timescale:C
4.3-R11 Theusershallhave the ability to postponeareminder
Priority: 3 Timescale:C

4.4 ScheduledTasks

A scheduledaskis similar in functionalityto theremindes, howerer, ratherthandisplayinga messge, a scheduled
taskwouldinsteadlaunch a script (or executable)at a specifiedime Thisfeature could be usedto enterweather
dataonan hourly basisinto the operator/systeniog.®

4.4-R1 Theusershallhave theability to createa scheduledask.
Priority: 3 Timescale:D

4.4-R2 Theusershallhave theability to edita scheduledask.
Priority: 3 Timescale:D

4.4-R3 Theusershallhave the ability to deletea scheduledask.
Priority: 3 TimescaleD

4.4-R4 Theusershallhave the ability to postponea scheduledask.
Priority: 3 TimescaleD

4.4-R5 Theusershallhave the ability to view upcomingscheduledasks.
Priority: 3 Timescale.D

4.5 CustomizedLog Entries

Theability to createand savetext that can be usedfor multiple log entries. Oncecreated,it shouldbe possibleto
insertthetext easilyinto a log, e.g., with the click of a button.

4.5-R1 Theusershallhave the ability to createa macrocontaininglog text.
Priority: 1 Timescale:C

4.5-R2 Theusershallhave the ability to save amacro.
Priority: 1 Timescale:C

6Seepreviousfootnote.
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4.5-R3 Theusershallhave the ability to namea macro.
Priority: 1 Timescale:C

4.5-R4 Theusershallhave the ability to deletea macro.
Priority: 1 Timescale:C

4.5-R5 Theusershallhave the ability to runamacro.
Priority: 1 Timescale:C

4.5-R6 The usershall have the ability to link a macroto a userinterfacecomponen{button or menucomponent)
or keyboardshortcut.

Priority: 1 Timescale:C

4.6 MaintenanceDatabase

Thisfeature wouldallow theuserlimited accesgo themaintenancelatabasédMainSaver) . Simplequeriescouldbe
performedsothat usess couldlocatemaintenancelatabaseentriesfor knownproblemshatare potentiallycausing
or havingsomeimpacton an observation.Whenthe userfindsthe databaseentry he or sheshouldbe ableto link
thatentryto alog entry.

4.6-R1 The systemshallhave the ability to searcithemaintenancelatabase.
Priority: 2 Timescale:C

4.6-R2 The systemshallhave the ability to link maintenanceatabasentriesto log entries.
Priority: 2 Timescale:C

4.7 Reporting

The user shouldhavethe ability to createa numberof reportsfrom the data containedin thelog. A standad
padage of reportsshouldbe availableto the userand possiblyin the future a report-kuilding feature would be
addedto thesystem.

4.7-R1 Theusershallhave the ability to createa reportbasedn specificpurposes:

4.7-R1.1 Obserer’sLog.
Priority: 1 TimescaleC
4.7-R1.2 GuardCheck-inLog
Priority: 1 TimescaleC
4.7-R1.3 AntennaVisit Log
Priority: 1 TimescaleC
4.7-R1.4 OperatomNotes
Priority: 1 TimescaleC

4.7-R2 Theusershallbeableto hanestthereportsfor specifictype of information.

4.7-R2.1 Downtime calculationsby time andby projects
Priority: 1 TimescaleC

4.7-R2.2 Searcheatureby entrytypeandby string
Priority: 1 TimescaleC

4.7-R3 Theusershallbe ableto createa new report.
Priority: 2 Timescale:C
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5 SystemFile ManagementRequirements

Operators and others will needto periodically updatesystemparametes uniqueto individual antennas,sutas
subeflectorpositions,pointing parametes and Tcals, to particular pad positions,sud as delaysand locations,
etc. A tool for updating enabling documentingand retrieving all systenmparametes is required. Additionally,
opefmtorswill needto accesghefile actuallyusedto performthe observations.

5-R1 Thetool shallgive theuserthe ability to edit currentparameters.
Priority: 1 TimescaleA

5-R2 The usershall have the ability to controlwhennew parametersareapplied(i.e. at scanchangeat program
changeataspecifictime, etc.)

Priority: 1 TimescaleA

5-R3 Thetool shallallow the userto store retrieve andview old versionsof agivensystemparameter
Priority: 1 Timescale:A

5-R4 Thesystemshall provide a methodfor operatorgo view andedit obserefiles.
Priority: 1 Timescale:A

6 SchedulingRequirments

Theday-to-dayscheduling eitherfixedor dynamicjs theresponsibilityof thee2eproject. For a detaileddescription
of schedulingseethe e2eProject Book. The Opemational Interface howerer, mustprovide the operators with the
ability to manipulateindividual scans(or schedulingblocks). The operators mustalso havea meandor inserting
standad and non-standad testfilesinto the observingsystemat will. Exampleof testingincludepointing, delays,
baselinessubeflectorpositioningandfringe cheds.

6-R1 The systemshall be compatiblewith the the time framerequiredin the ScienceRequirement®ocument.
(SeeSection3.2.30f the ScientificRequirementslocument.)

Priority: 1 Timescale:B

6-R2 Theusershallhave theability to view theindividual scansof a project.
Priority: 1 Timescale'B

6-R3 Theusershallhavetheability to reorderthe scans.
Priority: 1 TimescaleB

6-R4 Theusershallhave theability to settheendtime for a specificsourceor scan(overridingthe endtime in the
obsenationscriptfile).

6-R4.1 extend/shorterby a specifictime
Priority: 1 TimescaleB

6-R4.2 extend/shorterfior a duration
Priority: 1 TimescaleB

6-R4.3 extendfor anindefiniteperiod
Priority: 1 TimescaleB

6-R5 At aminimum,theusershallhave accesdo thefollowing scanproperties:

6-R5.1 endtime (in VLA LST)
Priority: 1 TimescaleB
6-R5.2 source
Priority: 1 TimescaleB
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6-R5.3 position

Priority: 1 TimescaleB
6-R5.4 frequeny

Priority: 1 TimescaleB
6-R5.5 equipmentonfiguration

Priority: 1 TimescaleB
6-R5.6 subarrayaffiliation

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

Priority: 1 TimescaleB
6-R5.8 quality of calibrator

Priority: 1 TimescaleB

EVLA Array OperationsSoftwareRequirements

6-R6 Theusershallhave theability to extendon a sourceor scanfor a specifiedduration

Priority: 1 Timescale:B

6-R7 Theusershallhave theameando over-ride the automaticschedulingorocessandmanuallyinsertschedule

filesinto the observingsystem.
Priority: 1 TimescaleB
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A Definitions, Acronymsand Abbreviations

A.1 Definitions

Array — A collectionof antennasAt timesit will be usedto indicatea subarraybut will mostoftenreferto the
VLA, NMA or VLBA.

Obserwer — An individual grantedtime on the arrayto conducta scientificinvestigationor test.

Operator — An individual authorizedo issuecommandso thearray In mostinstancesthetermoperatomwill refer
to thearrayoperatoran NRAO emplojeewhoseduty it is overseehe succesandsafetyof anobsenation.

Operator station — The primarywork areaof anarrayoperatoy consistingof computersmonitorsandcommuni-
cationsequipment.

Scan- An atomicelementof anobsenation. It definesthe sourcebeingobsened,the durationandthe hardware
setup.

Administrator — An individual with unrestrictecaccesdo all aspect®f the system.

Display (or Screen)— A GUI componentontainedwithin aframe. A displaymaybe staticor non-staticandmay
or maynotacceptnput from theuser

Frame (or Window) — A top level GUI componenthat containsotherGUI componentssuchasmenubars,tool
bars,etc.

A.2 Acronyms

AOC — Array Operationenter

API — Applicationprogrammingnterface
e2e— End-to-endproject

GUI — Graphicaluserinterface

M&C —monitorandcontrol

NMA —New Mexico Array

VLA —VeryLargeArray

EVLA —TheVLA ExpansiorProject
VLB A —VeryLong BaselineArray

LST —Local SiderealTime

UTC — UniversalTime Coordinated

RA —Rightascension

RPC — Remoteprocedurecall

WVR —WaterVaporRadiometer
SyRS- SystemRequirement$pecificatiordocument

SRS- SoftwareRequirementS$pecificatiordocument
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A.3 Abbreviations

Az —azimuth
Dec—declination

El —elevation

B References

(1) ANSI/IEEE Std830-1998|EEE Recommende@racticefor SoftwareRequirementSpecifications
(2) ANSI/IEEE Std1233-1996]EEE Guidefor DevelopingSystemRequirement$§pecifications

(3) EVLA Memo No. 15, Scientific Requirements for the EVLA Real-Tme System,
http://www.aoc.nrao.eduda/memdist.shtml

(4) EVLA ProjectBook, http://www.aoc.nrao.edulda/pbook.shtml

(5) EVLA SystemRequirementS$pecification(SyRS),http://www.aoc.nrao.edulda/pbook.shtml

(6) EVLA SoftwareArchitectureandDesign http://www.aoc.nrao.eduida/techacs/canputerworkdocs/index.shiml
(7) TheVeryLargeArray ObservingLog (J. Nieri, Februaryl994)

(8) NRAO ComputingSecurityPolicy, http://www.aoc.nrao.edulda/tectdocs/conputer/workdocs/index.shtml

C Prototypical Operator’s Workstation

The operatorworkstationis the computingsystemdesignatedo run the software usedby the array operatorso
monitorandcontrolthe array Theworkstation(swill belocatedin the controlroomof the VLA ControlBuilding
andpossiblythe AOC in Socorro.

The numberof workstationsand/orterminalsrequiredis undecidedat this time andis somevhat dependenbn
the working style and personalityof the operator However, at a very minimum, the operatorshould have two
workstationswith atleastoneof themhaving multiple monitorcapability Oneworkstationwould beusedfor array
monitor and control tasksandthe otherwould be usedfor logging, emailandothernon-M&C actiities. Also, in
theeventthatoneof the systemsecomesinusableghe working systemcanbe usedasa backupsystemto monitor
andcontrolthearray

The specificationgrovided below areto be usedasa guide in selectingsucha systemand doesnot target ary
particularmanugctureror systemmodel.

— 2GHzprocessor

- 1GBRAM

— 80-100GB harddrive

— CD-RW drive

— DVD-ROM drive

— Keyboardandmouse(perhapswireless)
— 19" display(perhapdigital flat panel)
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