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❖❖ To developTo develop STScI’sSTScI’sNext Generation Proposal Next Generation Proposal 
Preparation/Development ToolsPreparation/Development Tools

❖❖ Provide PIs with an Integrated Observatory Tool Provide PIs with an Integrated Observatory Tool 
➤➤ Provide Phase 1 SupportProvide Phase 1 Support

➤➤ Provide Phase 2 Support Provide Phase 2 Support 

➤➤ Provide Archival Research Support Provide Archival Research Support 

❖❖ Replace Existing Support ToolsReplace Existing Support Tools
➤➤ Phase 1 tools (latex forms, exp time calc)Phase 1 tools (latex forms, exp time calc)

➤➤ Phase 2 tool (RPS2)Phase 2 tool (RPS2)

❖❖ Provide PIs with Usable tools as soon as possibleProvide PIs with Usable tools as soon as possible



❖❖ Goddard Research Effort with HST Science InputGoddard Research Effort with HST Science Input

❖❖ SEA GoalsSEA Goals
➤➤ To apply expert system technology to Proposal DevelopmentTo apply expert system technology to Proposal Development

➤➤ To apply visualization techniques to Proposal DevelopmentTo apply visualization techniques to Proposal Development

❖❖ SEA ResultsSEA Results
➤➤ Expert System Technology use not fruitfulExpert System Technology use not fruitful

➤➤ Produced a well received software prototypeProduced a well received software prototype

➤➤ Some tools useable todaySome tools useable today

❖❖ 33--4 developers for about 2 yrs4 developers for about 2 yrs
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❖❖ Technical CollaborationTechnical Collaboration
➤➤ STScI and Goddard sharing software enhancements STScI and Goddard sharing software enhancements 

➤➤ Joint technical meetings and email listsJoint technical meetings and email lists

➤➤ Goddard providing technical assistance & trainingGoddard providing technical assistance & training

❖❖ Science CollaborationScience Collaboration
➤➤ Numerous meetings on nature of ongoing work of the   SEA & APT Numerous meetings on nature of ongoing work of the   SEA & APT 

➤➤ Goddard’s priorities on research in image simulation & natural lGoddard’s priorities on research in image simulation & natural languageanguage

➤➤ STScI priorities on building upon the SEA prototype for HST operSTScI priorities on building upon the SEA prototype for HST operational ational 
useuse

❖❖ Using Goddard SEA evaluation to help prioritize our workUsing Goddard SEA evaluation to help prioritize our work
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❖❖ Phased development approachPhased development approach
➤➤ Make capabilities available as soon as possibleMake capabilities available as soon as possible
➤➤ Currently defining requirements/capabilities for all phasesCurrently defining requirements/capabilities for all phases
➤➤ Six external releases 6 months apartSix external releases 6 months apart
➤➤ Six week internal releases when practicalSix week internal releases when practical

❖❖ Tool TeamsTool Teams
➤➤ Take Tools from Idea (innovation) to operations (fielding) Take Tools from Idea (innovation) to operations (fielding) 
➤➤ Consists of Developer(s), Testing Support, & ScientistsConsists of Developer(s), Testing Support, & Scientists
➤➤ Similar to Goddard SEA development modelSimilar to Goddard SEA development model

❖❖ Teams coordinate efforts through meetings & documentationTeams coordinate efforts through meetings & documentation
❖❖ Schedules budget for InnovationSchedules budget for Innovation



❖❖ Software DevelopmentSoftware Development
➤➤ Requirement Reviews (within team and outside of team) Requirement Reviews (within team and outside of team) 
➤➤ Design Reviews (within team mostly)Design Reviews (within team mostly)
➤➤ Code Reviews for compliance with coding standards (within team)Code Reviews for compliance with coding standards (within team)
➤➤ Keep Data Model separate from GUI and ControlKeep Data Model separate from GUI and Control
➤➤ Design is Object OrientedDesign is Object Oriented

❖❖ GUI Software DevelopmentGUI Software Development
➤➤ Iterate and Prototype approach with scientist before checking inIterate and Prototype approach with scientist before checking in

softwaresoftware
➤➤ Prototype concepts and ideas versus large requirements definitioPrototype concepts and ideas versus large requirements definition n 

❖❖ Documentation available on team web page Documentation available on team web page 



❖❖ UML Tool is Rational RoseUML Tool is Rational Rose
❖❖ IDE Tool is Code GuideIDE Tool is Code Guide
❖❖ Configuration Management Tool is CVSConfiguration Management Tool is CVS
❖❖ Development Language is Java Development Language is Java 
❖❖ Java Help used for onJava Help used for on--line User documentationline User documentation
❖❖ Install Anywhere used for application installationInstall Anywhere used for application installation
❖❖ Documentation in MS word or FramemakerDocumentation in MS word or Framemaker

➤➤ Needs to be web displayable Needs to be web displayable 

❖❖ User Support using STScI Help Desk SoftwareUser Support using STScI Help Desk Software
❖❖ Software Problem Reports using STScI OPR systemSoftware Problem Reports using STScI OPR system
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❖❖ Information is taken from Information is taken from 
http://ngst.gsfc.nasa.gov/public/unconfigured/doc_http://ngst.gsfc.nasa.gov/public/unconfigured/doc_
64_1/SEADesignDoc.pdf64_1/SEADesignDoc.pdf

❖❖ SEA uses the MVC design patternSEA uses the MVC design pattern
❖❖ Controller/Viewer are combined in the GUI Controller/Viewer are combined in the GUI 

“Modules”“Modules”
❖❖ Data model is a collection of ScienceObjectsData model is a collection of ScienceObjects
❖❖ Communication of changes to the data model are Communication of changes to the data model are 

handled by Events & Listenershandled by Events & Listeners



❖❖ FramesFrames

❖❖ ModulesModules

❖❖ CanvasesCanvases

❖❖ Other standard extensions to the Java Swing Other standard extensions to the Java Swing 
ToolkitToolkit



❖❖ A selfA self--contained "Tool"contained "Tool"

❖❖ Knows what displays to useKnows what displays to use
➤➤ Individual GUI for each moduleIndividual GUI for each module

➤➤ Same look & feel from common parent classesSame look & feel from common parent classes

❖❖ ExamplesExamples
➤➤ Exposure Time CalculatorExposure Time Calculator

➤➤ Visual Target TunerVisual Target Tuner











❖❖ Some GUI objects create a change in state for a Some GUI objects create a change in state for a 
data object.data object.

❖❖ Other GUI objects register as event listeners for Other GUI objects register as event listeners for 
the particular data objects they display.  Changes the particular data objects they display.  Changes 
to those data objects then cause the GUI to update.to those data objects then cause the GUI to update.



❖❖ Connection to legacy systems Connection to legacy systems 
➤➤ Trans Trans –– for orbit planning and overhead timesfor orbit planning and overhead times
➤➤ Spike Spike –– for schedulability and visit planningfor schedulability and visit planning
➤➤ NGSS NGSS –– for Guide Star availabilityfor Guide Star availability
➤➤ Our experience with RPS2 and Distributed Object Controller Our experience with RPS2 and Distributed Object Controller 

indicate this is an important area for investigationindicate this is an important area for investigation

❖❖ Resolve Apply/Reset vs. Event/Listener issuesResolve Apply/Reset vs. Event/Listener issues
➤➤ Some changes are too costly to propagateSome changes are too costly to propagate
➤➤ Some changes need to update the view immediatelySome changes need to update the view immediately

❖❖ Rework the GUI to be intuitive to HST usersRework the GUI to be intuitive to HST users
❖❖ Add HST specific capabilitiesAdd HST specific capabilities



❖❖ HST specific object hierarchyHST specific object hierarchy
➤➤ Want to be able to share the hierarchy with other HST toolsWant to be able to share the hierarchy with other HST tools

✦✦ TransverseTransverse
✦✦ StarviewStarview

➤➤ Will include separating proposal objects from astronomical objecWill include separating proposal objects from astronomical objectsts
✦✦ Visits and exposures are in the same package as instruments, Visits and exposures are in the same package as instruments, 

detectors, and targetsdetectors, and targets

❖❖ Proposal definition objectsProposal definition objects
➤➤ E.g. there is a philosophy discussion on how targets, visits E.g. there is a philosophy discussion on how targets, visits 

and exposures are related.  The SEA took an approach that we and exposures are related.  The SEA took an approach that we 
are investigating, but preliminary analysis is that it is the are investigating, but preliminary analysis is that it is the 
wrong model for users.wrong model for users.





❖❖ We will reuse much of the generic objectsWe will reuse much of the generic objects

❖❖ We will extend and reWe will extend and re--design HST specific design HST specific 
science class hierarchyscience class hierarchy

❖❖ APT began as wholesale reuse of the SEA, but we APT began as wholesale reuse of the SEA, but we 
expect changes for the following reasonsexpect changes for the following reasons
➤➤ Changes to support HST specific capabilitiesChanges to support HST specific capabilities

➤➤ Changes need to support new capabilities or to improve Changes need to support new capabilities or to improve 
maintenancemaintenance



❖❖ Visual Target TunerVisual Target Tuner
❖❖ Exposure Time Calculator Exposure Time Calculator 
❖❖ Generic utilitiesGeneric utilities

➤➤ File readersFile readers
➤➤ Database connectivityDatabase connectivity

❖❖ Astronomical utilitiesAstronomical utilities
➤➤ Coordinate system objectsCoordinate system objects
➤➤ Generic Science hierarchyGeneric Science hierarchy

✦✦ Instrument/Detector/ApertureInstrument/Detector/Aperture
✦✦ Target/WavelengthTarget/Wavelength
✦✦ Exposure/VisitExposure/Visit



❖❖ GUI widgetsGUI widgets
➤➤ ModulesModules
➤➤ FramesFrames
➤➤ MessagesMessages

❖❖ Items in the following packages will likely be reused:Items in the following packages will likely be reused:
➤➤ GOV.nasa.gsfc.utilGOV.nasa.gsfc.util
➤➤ GOV.nasa.gsfc.seaGOV.nasa.gsfc.sea
➤➤ GOV.nasa.gsfc. sea.databaseGOV.nasa.gsfc. sea.database
➤➤ GOV.nasa.gsfc. sea.errcorrGOV.nasa.gsfc. sea.errcorr
➤➤ GOV.nasa.gsfc. sea.eventGOV.nasa.gsfc. sea.event
➤➤ GOV.nasa.gsfc. sea.scienceGOV.nasa.gsfc. sea.science
➤➤ GOV.nasa.gsfc. sea.targettunerGOV.nasa.gsfc. sea.targettuner
➤➤ GOV.nasa.gsfc. sea.utilGOV.nasa.gsfc. sea.util



❖❖ Currently working  with Goddard SEA Team on Currently working  with Goddard SEA Team on 
reshuffling of data objects and packages.reshuffling of data objects and packages.

❖❖ We see the separation of the infrastructure from We see the separation of the infrastructure from 
the Data Model as an area where we can improve the Data Model as an area where we can improve 
maintainability.  This may just be a further maintainability.  This may just be a further 
shuffling of some packages to separate the two shuffling of some packages to separate the two 
areas more logically.areas more logically.
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❖❖ Trying for 6 week internal releases whenever Trying for 6 week internal releases whenever 
possiblepossible
➤➤ Smaller amount to testSmaller amount to test

➤➤ Get new features into user and tester hands quicklyGet new features into user and tester hands quickly

❖❖ Development performed on all the delivery hardware Development performed on all the delivery hardware 
and and OssOss

❖❖ Installation Checks by developers on Personal Installation Checks by developers on Personal 
SystemsSystems





❖❖ STScI has existing tools to support Phase 1, Phase STScI has existing tools to support Phase 1, Phase 
2, and Archival Research2, and Archival Research

❖❖ Concentrate on Phase 2 Tools (RPS2 Concentrate on Phase 2 Tools (RPS2 
Replacement)Replacement)

❖❖ Phased Release Schedule Phased Release Schedule 
➤➤ Get user feedback as early as possibleGet user feedback as early as possible
➤➤ Don’t deliver everything at onceDon’t deliver everything at once

❖❖ Study/Prototype areas of riskStudy/Prototype areas of risk
➤➤ Already studying different approaches to orbit planning Already studying different approaches to orbit planning 
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❖❖ Will the Current Architecture ScaleWill the Current Architecture Scale
➤➤ No STScI legacy systems integratedNo STScI legacy systems integrated

➤➤ Need to integrate client/server methodology Need to integrate client/server methodology 

❖❖ Achieving a responsive GUI when communicating to Achieving a responsive GUI when communicating to 
legacy systems and Databases at STScIlegacy systems and Databases at STScI

➤➤ Orbit & Visit Planners need to be integrated Orbit & Visit Planners need to be integrated 

❖❖ Current SEA prototype already slow on Sun computersCurrent SEA prototype already slow on Sun computers
➤➤ No major compute engines hooked up No major compute engines hooked up 

➤➤ No client/server issues to legacy systems over internetNo client/server issues to legacy systems over internet



❖❖ Minimize Technical Risk Earlier in the ProjectMinimize Technical Risk Earlier in the Project
➤➤ Apply resources to integrating legacy systemsApply resources to integrating legacy systems

➤➤ Apply resources to client/serverApply resources to client/server

➤➤ Apply resources to APT responsivenessApply resources to APT responsiveness

❖❖ Higher Quality ToolHigher Quality Tool
➤➤ Apply resources to testingApply resources to testing

➤➤ Apply resource to improved onApply resource to improved on--line user documentation line user documentation 

➤➤ Apply resources to GUIs to Evaluate look/feel and usability Apply resources to GUIs to Evaluate look/feel and usability 



❖❖ Two areas enter maintenance mode 6 months sooner Two areas enter maintenance mode 6 months sooner 
➤➤ Orbit Planner ToolOrbit Planner Tool

➤➤ APT ArchitectureAPT Architecture

❖❖ Provides users with more onProvides users with more on--line help capabilitiesline help capabilities
➤➤ Help WizardsHelp Wizards

➤➤ Tool TipsTool Tips

❖❖ More Fully Functional Phase 2 Cycle 11 tool More Fully Functional Phase 2 Cycle 11 tool 
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❖❖ APT Project APT Project 
➤➤ http://ra.stsci.edu/apst/apthttp://ra.stsci.edu/apst/apt
➤➤ krueger@stsci.edukrueger@stsci.edu


