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Definitions
Goal - the result or achievement toward which effort is directed
Requirement - a need or necessity to achieve a goal
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McIDAS-V Goals

1. Develop a powerful and versatile software system for environmental data processing, analysis, and visualization – Tom Whittaker, Tom Rink, Bill Hibbard

2. Support evolving needs of scientific research and algorithm/applications development for new programs, such as NPOESS and GOES R – Kathy Strabala, Bob Knuteson, Tom Achtor

3. Support existing and continuing needs of scientific research and algorithm/applications development for retrospective data, such as GOES and POES. – Scott Mindock, Tom Achtor
4. Enable an environment to support data fusion and algorithm interoperability from existing and future sources – Bob Knuteson, Tom Rink

5. Continue to fully support McIDAS-X Users’ Group and McIDAS-X functionality as they transition to McIDAS-V – Dee Wade, Dave Santek, Becky Schaffer
6. Support operational users by providing frameworks in McIDAS-V, thus enabling a natural transition path for research results into operations – Dave Santek, Becky Schaffer, Dee Wade
7. McIDAS-V will be used to educate students in remote sensing and physical sciences, with students integrally involved in its development, evolution and use – Kathy Strabala, Matthew Lazzara
Goal 1 -  Develop a powerful and versatile software system for environmental data processing, analysis, and visualization - Tom Whittaker, Tom Rink, Bill Hibbard
 

1.1 Develop the system using platform independent language(s). 
        [Being met: Java and Jython being used] 

1.2 Support interfaces to a wide variety of distributed computing techniques, including client/server, cluster computing and collaboration. 
        [Being partially met with VisAD, ADDE, THREDDS] 

1.3 Make the system source code freely available on-line. 
        [Make source code downloadable]
1.4 Use a single data model for all data. 
        [Being met by using VisAD Data Model] 
1.5 Employ a display architecture that supports a wide variety of forms of displays. 
        [Being met now by using VisAD, JFreeChart, Java AWT, Java3D, etc.]

1.6 Use only freely available libraries to support development and implementation. 
        [Met by using VisAD, IDV, NetCDF, etc.] 

1.7 Develop extensions to the open source libraries to support new types of displays and interactions (i.e. try to avoid modifying libraries). 
        [Being met as needed] 

1.8 Provide the ability to develop extensions to support new data sources and formats. 
        [Being met as needed] 

1.9 Leverage existing libraries for user interface, extending them as necessary to customize the interface for users. 
        [Being met using IDV and VisAD libraries, Swing and AWT components]

1.10 Exploit available data selectors and systems to enable users to easily locate and select data.
        [THREDDS and ADDE used now; ORIGAMI, etc. in the future] 

1.11 Hardware requirements for using this tool should be identified with a goal of being usable on a COTS system.


1.12 Shall be easy to install.

1.13 Shall be easy to use.
1.14 (User contributed software)
Goal 2 -  Support evolving needs of scientific research and algorithm/applications development for new programs, such as NPOESS and GOES-R – Kathy Strabala, Bob Knuteson, Tom Achtor

2.1 Command executions must be able to be done through scripted commands
   
2.2 Ability to display hyperspectral data in the form of images and spectra 

2.3 Spectra display must include the ability to zoom in and out of full spectrum so that you can examine individual spectra

2.4 Imagery display must include ability to zoom to higher resolution

2.5 Easily input new data types and accompanying formats 

2.6 (export and share)

2.7 Maintain most functionality available in McIDAS-X

2.8 Combine GEO/LEO data sets and environmental data sets in 2 and 3 dimensions

2.9 Animate GEO/LEO data sets and environmental data sets in 2 and 3 dimensions

2.10 Display satellite data in different projections including native satellite

2.11 Correct for image artifacts, such as the VIIRS bow tie

2.12 Create output images in commonly used image formats (including jpg, gif, png, tiff and Geotiff)

2.13 Allow the user to combine channels; i.e. for “true color” and other channel combinations in 24(+) bits and allow user to save the data as a 24(+) bit image

2.14 Allow user tools to enhance data, including 24(+) bit objects.

2.15 Allow user to query the data at the pixel level, in the format chosen by the user (Radiances, BT, scaled integers, hPa, deg K, etc.)

2.16 Allow user to determine the output format of data objects (e.g. output of IMGOPER commands)

2.17 Allow user to perform operations on data sets including cross instrument channel combinations, scatter plots, simple statistics, etc.

2.18 Include the capability to animate images and graphics independently

2.19 Allow the interrogation of data sets via cross sections and transects

2.20 Allow the user to modify calibration parameters (change a calibration coefficient and reload an image)

2.21 Allow user to modify geolocation parameters

2.22 Flexibility to allow outside users to create plug-ins that can be used in the system

Goal 3 -  Support existing and continuing needs of scientific research and algorithm/applications development for retrospective data, such as GOES and POES – Scott Mindock, Tom Achtor


Goal 4 -  Enable an environment to support data fusion and algorithm interoperability from existing and future sources - Bob Knuteson, Tom Rink, Bill Hibbard

4.1 Standardize a set of data coordinates (VisAD RealTypes) that cover all values that occur in data of interest to McIDAS-V users, building on the data coordinates already standardized in VisAD and the IDV 

4.2 Define a set of display frames of reference (mappings of standardized data coordinates to display coordinates) to define all display types of interest to McIDAS-V users, building on the display frames of reference already defined in VisAD and the IDV 

4.3 Implement user interfaces that allow any data to be fused in any compatible display frame of reference 

4.4 Provide interfaces to a variety of computational systems, including easy ways for exchanging data to and from the VisAD data model, and easy ways for invoking and synchronizing computational events 

4.5 Support a variety of scripting languages and environments, as needed by McIDAS-V users 
Goal 5 -  Continue to fully support McIDAS-X Users’ Group and McIDAS-X functionality as they transition to McIDAS-V – Dee Wade, Dave Santek, Becky Schaffer

Goal 6 -  Support operational users by providing frameworks in McIDAS-V, thus enabling a natural transition path for research results into operations – Dave Santek, Becky Schaffer, Dee Wade


6.1 Unattended automated processing from a command line or scheduled process (e.g. must run without graphics card, without being logged in)


6.2 Unattended automated display of products.
6.3 Non-time-based and user-specified looping order (e.g. compare data from different servers, different bands from one image).
6.4 Ability to run several processing jobs at the same time without interfering with one another and without consuming excessive resources (e.g. generate many different products on the same machine as the same user at the same time).


6.5 Ability to manage and quickly interact with a large number of frames and defined loops (e.g. 500 frames as 50+ loops).


6.6 Support legacy scripts with minor changes if necessary.



McIDAS-V will be used to educate students in remote sensing and physical sciences, with students integrally involved in its development, evolution and use – Kathy Strabala, Matthew Lazzara 

Scott Mindock’s suggested goals statement

SSEC software architecture goals: 

The goal of the project is to create a family of software components useful to the scientific community.  These components usefulness is enhanced by their capability to exist and operate independently of each other.   The component independence enables them to be combined in standard and custom configurations to create processing systems tailored to specific scientific applications. 

New components can easily join the family as new applications and algorithms are developed.  This allows stabilization of established components as the family evolves with the introduction of new components. 

Initial development will include the following components: 

* Visualization 
* Archive/Cataloging 
* Data Mining 
* Data Discovery 
* Numerical Data Manipulation 
* Data Transformation 

* Data Delivery 


Based on these goals, specific requirements for software components and architecture can be developed.
McIDAS-V Requirements (from early proposal and Mindock survery)
* Open Source, Java-based, Platform independent

* Easy installation, interaction through easy to use GUIs

* HYDRA integrated in VisAD

* Support real-time user interaction of data in 4 or more dimension

* Provide batch processing capabilities

* access to a scalable data store on high speed storage systems via a query-able on-line data catalog,

* access to high performance computing clusters on a scalable high speed network, 

* true 4-Dimensional visualization based upon the VISAD open source development model,

* backward compatibility through client/server access to older versions of McIDAS, and

* set of web services used to provide multiple points of access from anywhere on the world wide web.
* Provide a development test bed for the evaluation of algorithms

* display data, investigating data, and automating image processing for current GOES and GEO as well as future GOES and GEO satellite instruments and fusing them with conventional meteorological data for verification, analysis and validation.
* picking a critical analysis problem that hasn't been solved yet for NPOESS and GOES-R and solving it in the Mc-V environment

* Create X to V Bridge or Connector which allows two way flow of data and products

* McIDAS-X could be treated as a web-service for backward compatibility

* Enable retrospective processing of data applying McIDAS-X functionality

* Provide scripting environment for 3rd party software packages

* Read and write new data feeds

* Read and write local data sets

* To develop a data analysis and visualization package that provides seamless access to a wide variety of data sources, and is easily extensible to data produced from future/planned remote sensing instruments.

* Create training materials for undergraduate and graduate students

* train students in the use of this new technology so that they can carry forward the SSEC tradition of carrying research ideas into the government, industry, and to our international partners for the benefit
