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Motivation and Approach

Motivation

* Too many small satellite missions fail
« High failure rates are significantly driven by:
1) Many smallsat team members and other stakeholders lack standard processes and institutional knowledge

2) There is no quality, public forum where for accessing and sharing best practices and quality, vetted resources.

Approach

Traditional approach involves document-based communication
« Standards and other documents are slow and expensive to prepare, maintain, and update.
« Constant change in small spacecraft technology presents additional challenges to document-based communication

Embrace digital transformation by creating a web-based tool

Efficient knowledge sharing and a solution that can keep up with the constant change and innovation in small spacecraft engineering

Completely public to engage the entire community and enable cross-pollination

Leverage an open, collaborative approach to content generation
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The SSRI Knowledge Base is a NASA website located at https://s3vi.ndc.nasa.gov/ssri-kb

Publicly available tool available for the entire SmallSat community

Comprehensive and searchable online tool that consolidates and organizes resources, best
practices, and lessons learned from previous small satellite missions sponsored by NASA, other
government agencies, and academia

Resources consist of but not limited to: Small Satellite Reliability Initiative (SSRI) working group
generated documents and presentations in addition to existing guides, publications, standards,
software tools, websites, and books

SSRl is a collaborative activity with broad participation from civil, Department of Defense, and both
national and international commercial space systems providers and stakeholders

NASA’s Small Spacecraft Systems Virtual Institute (S3VI) funds the SSRI Knowledge Base. The S3VI
is jointly sponsored by NASA's Space Technology Mission Directorate and Science Mission
Directorate
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Knowledge Base Structure

 Two primary elements: Mission Confidence Framework (MCF) and Resource Library

 Resource library contains all third-party content: articles, books, software tools, white papers,
standards, and websites

» MCF is a structured set of topic pages which reference resources in the resource library and provide
order, structure, and context

~— Mission Confidence Framework — ——— Resource Library ——
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Knowledge Base Structure

» Two primary elements: MCF and Resource Library

 Resource library contains all third-party content: articles, books, software tools, white papers,
standards, and websites

» MCF is a structured set of topic pages which reference resources in the resource library and provide
order, structure, and context

Mission Confidence dast’ SSRI KNOWLEDGE BASE

Framework @ Hover over or click a section node to expand its children
O Hover over a topic node to preview the topic and click to open
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MCF > Detailed Design and Analysis > Electrical >

Part Selection

Scope and Description
O This topic page covers electrical. electronic. and electromechanical (EEE) part selection for space flight hardware. Selection of EEE parts is
ORBIT DESIGN AND ANALYSIS
Additional Topic Page Content Trimmed for Prezentation
CONCEPTUAL DESIGN. CONOPS PLANNING AND AUTONOMVO .
Best Practices and Lessons Learned — a
PLANNING AND MANAGEMENT @ MECHANICAL AND THERMAL @ -+ Submit your best pract
DETAILED DESIGNANDANALYSIS. ELECTRICAL. .
MANUFACTURING. EMBEDDED SOFTWARE FIRMWARE. ATTITUDE DETERMINATION AND CONTROLO m
INTEGRATION AND TEST. FLIGHT SOFTWARE. PROPULSIONO
Additional Topic Page Content Trimmed for Prezentation
LAUNCH SUBSYSTEM DESIGN ELECTRICAL POWER
o ® o Resources
OPERATIONS @ COMMUNICATIONS () + Recommen daresource
COMMAND AND DATA HANDLING @ (@ aic Software Too ite Pap Nebsit
This topic page covers the design of Radiation Hardness Assurance (RHA) Overview for Mission Success
command and data handling (C&DH) Artiele Last Updated Aug 5, 2020
subsystems for small satellites. The C&DH Michael Campola

These workshop s|

subsystem is responsible for controlling...

Additional Topic Page Content Trimmed for Prezentation




Capabilities and Features
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58 Topic Pages
« 533 Unique Resources
 Crowdsourcing features
 Rate existing content
« Recommend changes to content
« Recommend new content
* Provide general feedback

Application programming interface
(API) to support integration with other
online tools

MCF > Detailed Design and Analysis > Mechanical and Thermal > Structural Analysis
Recommend Edits to Best Practice or Lesson Learned

Type of Recommendation

design iteration. Howe:
documentation, vendo
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Resource Search

Response samples

Search Knowledge Base Resource Library
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Future Enhancements

 SSRI Knowledge Base can be continuously improved and expanded
« Enhancements to the Knowledge Base are driven by feedback from the user community

 Near-term priorities include improved linking to PDF documents and interfacing with
other online tools via the new Knowledge Base API

» Soliciting feedback and recommendations for relevant sources and capabilities from the
domestic and international SmallSat communities to be incorporated into the tool to
make it an all-encompassing resource
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Summary

The SSRI Knowledge Base is a public NASA website that shares resources,
best practices, and lessons learned on small spacecraft development.

* Goal of this tool is to become the initial starting point to research information on a
wide variety of small satellite topics and resources

» Publicly available tool is available to the entire SmallSat community

» Constantly being updated with new topic pages, resources, best practices, and
enhancements to meet the needs of the small satellite community

« |dentify Knowledge Base APl integrations with a diverse array of online tools to
further the SSRI mission of educating SmallSat developers

» Soliciting the international SmallSat community to provide feedback and relevant
sources and capabilities utilizing the “Recommend a Resource” and “General
Feedback” features
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