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Purpose of Presentation 

• To provide an overview of IMPaCT, its architecture and 
capabilities 

• To describe the key drivers for the development of IMPaCT  
• To outline capabilities that IMPaCT offers to the NASA’s 

Planetary Science Division and planetary mission developers 
and technologists  

• To describe the relationship between IMPaCT and the OCT’s 
Technology Portfolio Management tool, TechPort 

• To outline future capabilities that are being developed for 
IMPaCT including technology assessment and advanced 
portfolio analysis   
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IMPaCT Overview 
• Description:  IMPaCT is a web-based database tool designed to support NASA's 

Planetary Science Division in defining its mission and technology portfolios 
within resources and operating constraints. Allows portfolios of technologies to 
be constructed and monitored. The architecture also enables users outside of the 
PSD to input data and develop portfolios. 

 

• Scope: Will contain comprehensive information on 
– Current planetary missions and possible future missions, including studies 
– Current technology development activities  
– Potential technology development activities related to planetary science 
– Selected State of the Practice technologies 

 

• Purpose: To provide the user, particularly PSD, the capability to analyze their 
portfolios and future needs.  It will also provide an assessment of the status of 
technologies and their infusion paths. 

• Status: The current version of IMPaCT contains missions, studies and partial 
technology data sets of interest to PSD.  Security and access controls that have 
now been implemented to allow extending use to other NASA Centers.  
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Current Drivers for the Development of IMPaCT   

• The Decadal Survey recommended in March 2011 “the development of 
a freely available technology database”  

– customized with the information required by new proposals 
– populated by technologies that have been pre-screened by NASA to ensure 

that they can be infused with manageable risk. 
 

• The Planetary Science Technology Review Panel recommended in July 
2011, the development of a comprehensive technology database that 
would  

– ensure proper documentation and availability of technology data and 
development progress.  

– ensure that scientists, technologists, and mission planners have 
understandable and easily accessible information  

– ensure that technology developments are directly traceable to PSD science 
goals 
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Related Activities 

• NASA’s Office of the Chief Technologist is developing a Technology 
Portfolio Management system called TechPort 

– TechPort is an online system that provides high level information about 
NASA funded technology projects 

• The IMPaCT team worked on the TechPort development effort through 
FY12, when the initial TechPort version was released within NASA. 

• The IMPaCT team continues to support the TechPort development by 
participating in the NASA Center Rep working group. 

• IMPaCT leverages the data collected in TechPort by  
– Adding data important to PSD mission and technology programs  
– Providing analysis capabilities not available in TechPort 
– Showing the linkages between technologies and missions 
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IMPaCT Home Page and Login 
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Missions/Concepts – Screen Shots 
Highlights 

• Mission Sets 
• Mission/Concept – Listing 
• Mission/Concept – Overview 
• Mission/Concept – Technical Description 
• Mission/Concept – Cost 
• Mission/Concept – Dependencies 
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Mission Sets 
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Missions/Concepts - Listing 
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Mission Concept - Cost 
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Technology – Screen Shots 
Highlights 

• Technology Sets 
• Technology Element – Overview 
• Technology Element – Performance 
• Technology Element – Milestones 
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Technology Sets 
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Technology Element – Overview: UltraFlex SOP 
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Technology Elements – Performance: UltraFlex SOP 
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Technology Elements – Performance: UltraFlex SOP (cont’d) 
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Technology Element – Milestones: UltraFlex SOP 
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Technology – State of Practice 

• State of the Practice technologies are being incorporated 
into IMPaCT with participation from JPL Team X 
subsystem chairs 

• Approach is to: 
– Identify key figures of merit (FOMs) for each subsystem (e.g. 

W/kg for solar arrays) 
– Map the current technology capability into the FOMs 
– Experiment with describing this information graphically for ease of 

understanding 
– Define interdependencies between different FOMs and different 

subsystems.  

• The PSPS study team is working with the JPL A-team to 
apply information in the IMPaCT database to mission 
concept development studies 
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Portfolio Analysis 

• IMPaCT portfolio analyses are used to develop an 
integrated plan for missions and technologies.   
– Useful for ‘what if’ scenarios.  

 

• Portfolios provide analysis options for:  
– Accommodating funding constraints 

• Delaying the start of mission or technology elements 
• Reducing the cost of mission or technology elements 

 

– Determining impact of dependencies 
• Does starting a mission earlier impact technology readiness? 
• Does a mission delay impact other missions? 
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Portfolios - Listing 
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Portfolio Analysis Capabilities: Hypothetical Example 
Funding – Wedge based on FY11 Budget 
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Application Security and Access Control 

• The basic IMPaCT security application requirements are covered by a 
general JPL IT Security Plan that describes the controls in place to meet 
essential security requirements for Scientific, Engineering, and 
Research Information  

• The specific application security and access control requirements are 
defined in an security implementation plan that ensures protection of 
IMPaCT information assets for: 

– Confidentiality – Applying restrictions on information access and 
disclosure, including means for protecting proprietary and ITAR 
information  

– Integrity - Guarding against improper information modification or 
destruction, and includes ensuring information authenticity 

– Availability - Ensuring timely and reliable access to and use of information 
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Application Security and Access Control 

• The IMPaCT application resides outside the JPL firewall to allow 
access by non-JPL users 

– Access to application data is restricted to approved JPL & NASA personnel 
via secured login – JPL LDAP & NASA IdMAX 

– User roles and associated functions for data access and management have 
been defined 

• The application security plan was completed January 15 and the current 
version of IMPaCT includes implementation of Phase I of the security 
plan 

– IMPaCT users are assigned User Role(s) to enable specific view and edit 
privileges 

– Access to data items and data functions are managed by User Roles 
– Each data item is owned by a user who can choose to keep data private (in 

a private work area) or make it available on a selective or general basis 
– Data configuration control is enhanced as only authorized users can make 

changes 
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Improvements Planned for Future Versions 

• Technology assessment capability, including technology 
relevance, readiness (TRL) and infusion 

• Explicit definition of environmental requirements for the 
technology 

• Instrument developments and target mission applications 
• Alternative methods of inputting data – keyboard, Excel, 

PDF. Goal is to make this user friendly. 
• Data export capability. Goal is to provide IMPaCT data to 

other analysis and reporting tools. 
• Printer friendly reporting 
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Examples of Technology Applications 

• Types of assessments which the 4X Planetary Science Program Support 
task has been asked to conduct include: 

– Technology relevance – e.g., to PSD, Mars Program, Outer Planets 
Program.  Changes in relevance to be tracked as the portfolio is updated 

– Technology readiness – technology readiness levels and progress in 
advancing readiness 

– Technology infusion – status of plans for application in ground and flight 
systems and monitoring progress in advancing readiness 

• Technology efforts that we expect to include in the next 6 months 
include: STMD Game Changing Technologies, STMD Technology 
Demonstration Missions, ISPT, Early Stage Innovation, Center 
Innovation Funds and PIDDP (PICASSO/MATTISE) 

•  New capabilities are being added to IMPaCT as needed to augment our 
existing analysis tools including adding new fields and summary 
reports. 
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Examples of Technology Applications 

• Very strong, broad interest in technology assessment from 
NASA sponsors and other communities. 

– PSD managers want to know what STMD is doing and if it will be 
useful for planetary science 

– STMD managers are seeking feedback on the relevance of their 
technologies to future missions 

–  AGs, PIs, technologists, mission concept developers seek a clear 
understanding of what technologies are upcoming and how they 
might be applied to their area of interest 
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Summary 

• IMPaCT provides a powerful methodology to assess and 
develop an integrated plan for missions and technologies.  

– The functional capabilities are now in place and the mission and 
technology databases are being expanded 

• IMPaCT provides access to broad sets of spacecraft 
technology data (and instruments, in the near future) for 
use in formulation phase studies 

• IMPaCT is becoming a resource for the routine technology 
assessments performed for NASA’s PSD. 

• Feed back is requested from users to improve the 
capabilities to meet needs. 
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References 

• IMPaCT has been reported as new software in the JPL New 
Technology Reporting System 

–  NTR  #48197, July 2011 
• IMPaCT featured in the January 2013 NASA TechBriefs 

– http://www.techbriefs.com/component/content/article/15485  
• An OpenSource version of the IMPaCT S/W is available on 

SourceForge since May 2012 
– http://sourceforge.net/projects/impactportfolio/  

• IMPaCT Points of Contact  
– Programmatic: Pat Beauchamp Patricia.M.Beauchamp@jpl.nasa.gov 
         Chet Borden    Chester.S.Borden@jpl.nasa.gov 
– Development & Application: Susan Jones Susan.K.Jones@jpl.nasa.gov 

May 15, 2013 IMPaCT Overview of Capabilities 32 

http://www.techbriefs.com/component/content/article/15485
http://sourceforge.net/projects/impactportfolio/
mailto:Patricia.M.Beauchamp@jpl.nasa.gov

	Integration of Missions, Programs and Core Technologies (IMPaCT) ��Overview��Pat Beauchamp, Jim Cutts, Chet Borden,�Susan Jones, Carlos Balacuit, Christopher Hawley, Andreas Frick�May 15, 2013��© 2013 California Institute of Technology. Government sponsorship acknowledged.���� 
	Topics
	Purpose of Presentation
	IMPaCT Overview
	Current Drivers for the Development of IMPaCT  
	Related Activities
	IMPaCT Architecture
	IMPaCT Home Page and Login
	Missions/Concepts – Screen Shots�Highlights
	Mission Sets
	Missions/Concepts - Listing
	Mission/Concept - Overview
	Mission Concept – Technical Description
	Mission Concept - Cost
	Mission Concept - Dependencies
	Technology – Screen Shots�Highlights
	Technology Sets
	Technology Element – Overview: UltraFlex SOP
	Technology Elements – Performance: UltraFlex SOP
	Technology Elements – Performance: UltraFlex SOP (cont’d)
	Technology Element – Milestones: UltraFlex SOP
	Technology – State of Practice
	Portfolio Analysis
	Portfolios - Listing
	Portfolio Analysis Capabilities: Hypothetical Example�Funding – Wedge based on FY11 Budget
	Application Security and Access Control
	Application Security and Access Control
	Improvements Planned for Future Versions
	Examples of Technology Applications
	Examples of Technology Applications
	Summary
	References



