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The Vision

® Closed —> Open
® Ground systems have traditionally been built on proprietary systems.
® Duplication of effort - we continually re-create the same thing

® [et’'s move to a shared model for ground systems and build on each others
work

® The internet economy as an analogy - companies may focus on their core
differentiators and use existing infrastructure

https://github.com/nasa/openmct



Immediate Benefits

A web based mission control framework. https://nasa.github.iofopenmct/

P 5,339 commits ¥ 247 branches 3 releases 22 38 contributors
I 4
Branch: master ~ Find file
n
. C O I I a b O rat I O n t h at WO r kS |jz~ charlesh88 and psarram [Frontend] Adds overflow scrolling to .I-view-section (#2039) = Latest commit e19ceda 5 days ago
B docs [Documentation] Add security guide (#1900) 4 months ago
example Handle string states (#2019) 21 days ago
platform [Frontend] Adds overflow scrolling to .I-view-section (#2039) 5 days ago
. . scripts [Copyright] Update copyright year across platform code references 9 days ago
. U S e ad O t m a ke I t O u r OW n C O n t r I b u te il src [Copyright] Update copyright year across platform code references 9 days ago
) p ) y ) .gitignore Add functionality to allow users to add hideParameters to the url, wh... 9 months ago
Jjscsrc [Code Style] Add JSHint rules 2 years ago
.jshintrc Disabled late definition check for functions 4 months ago
.npmignore [Build] Add npmignore to allow packing 2 years ago
. N h . . =] APl.md Summary widget telemetry provider (#1943) a month ago
O OW n e rS I p I S S u e S CONTRIBUTING.md [Documentation] Edit for style a year ago
LICENSES.md Include 2017 in copyright #1517 a year ago
Procfile Merging in latest github/master 3 years ago
README.md prepare -> prepublish 5 months ago
. =] app.j Revert "[proxyUrl] pass URL parameters to proxied URL" 2 years ago
I n Sta, n t aC C e S S =) bower.json Lock filesaver version (#1956) 2 months ago

build-docs.sh [Licenses] Update copyright year to 2017 a year ago
circle.yml Bump Node Version 23 days ago

gulpfile.js adds v8-compile-cache 5 months ago

. 5| index.html [Autoflow] Rewrite Autoflow Tabular using new APIs (#1816 6 months ago
I O r W I u I I [2 jsdoc.json Squashed commit of the following: 2 years ago

| karma.conf.js [Plugin] Add imported root plugin (#1784) 3 months ago
openmct.js new-plot import (#1557) 3 months ago
) package.json Enterprise-galactica (#1993) a month ago

test-main.js d3 selection filepath changed (#1898) 4 months ago

https://github.com/nasa/openmct



More benefits

® Better software
® More eyes on your software
® More users
® A community that drives you to be better

® Yes, missions do some of this, but the environment iIs somewhat insular so
there are benefits to a broader group of users and contributors

https://github.com/nasa/openmct



How have we advanced since the 1960’s?

APOLLO SHUTTLE AND ISS
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Can open source be a vehicle for

advancing technology?
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The platform

® Open Mission Control Technologies

Open MCT

® |nfo

® From info site, click on Try it Now

® Code

openMcT

ABOUT GETTING STARTED CONTRIBUTING DOCUMENTATION  TRY IT LIVE O

Open MCT is a next-generatior

mission

control framework being developed at

NASA's Ames Research Center in Silicon

Valley, in collaboration with the Jet

Propulsion Laborator

-based, for desktop and mobile.

Software based on Open MCT is being
used for mission planning and operatlons
in the lead up to the Re (
mission at NASA's Ames Research Center
and as a data visualization tool at the Jet
Propulsion Laboratory.

B

Open MCT can be adapted for planning and
operations of any system that produces
telemetry. While Open MCT is developed to
support space missions, its core concepts are
not unique to that domain. It can display
streaming and historical data, imagery,
timelines, procedures, and other data
visualizations, all in one place.

GET SOURCE

We are looking for enthusiastic people who
want to help contribute to NASA’s exploration
of the solar system. Are you a student,
professional software developer, or just a space
enthusiast? We’d love to hear your ideas for
new features or ways of visualizing data. If
you're a coder you can help us develop new
features or capabilities, and fix bugs.



https://nasa.github.io/openmct/
https://nasa.github.io/openmct/
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o All Your Data in One Place

All'your Data Visualizations, cross domain Inspector
data here



Mix Data Across Domains
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Make Your Own Displays
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Who has Open MCT in NASA

ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

#JOURNEYTOMARS

https://github.com/nasa/openmct



Open MCT in ESA



Samples from the community

outside NASA
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Contributors

® 50+ registered contributors, who have submitted:
® New features
® Improvements to Documentation

® Suggestions

https://github.com/nasa/openmct



d3 selection filepath changed

nd el akhenry merged 2 commits into nasa:master from thesamprice:d3selectionFix on Feb 5

5J Conversation 7 -O- Commits 2 i, Checks 0 Files changed 2

® User of Open MCT found an Issue
that Caused new bUIIdS to fall & thesamprice commented on Jan 30

d3 changed the location of this file, npm install fails when trying new builds.

d3 selection changed from build to dist.

o Th ey h ad Su b m Itted a P R to fIX It F _, _1 akhenry commented on Jan 31 « edited ~
bEfO re We h ad eve n Started @thesamprice Thanks for pushing this fix!

Hard-coding the paths of node dependencies into our Require configuration is brittle. That's our bad.

IOO kl n g I ntO It We need a better strategy here.

I'd like to do a little testing before we merge this because | have seen inconsistencies which possibly

relate to node version, npm caching, and various other things. This might be what we're seeing with the
CircleCl build.

Stand by! And thanks again!

https://github.com/nasa/openmct



Example

® Contributor updated all of our
copyright statements

®* Important tasks, but other
priorities meant we hadn’t
done It yet

Contribution 2

Update copyright year across platform code references

x5 <@ psarram merged 1 commit into nasa:master from PunkChameleon:copyright-year 9 days ago

-O- Commits 1 B, Checks 0 Files changed 824

(tJ Conversation 3

£

PunkChameleon commented 10 days ago « edited ~ Contributor

Quick update addressing #2034. All regression tests pass.

Author Checklist

Changes address original issue? Y

Unit tests included and/or updated with changes? Y
Command line build passes? Y

Changes have been smoke-tested? Y

E‘_ Update copyright year across platform code references v

® psarram reviewed 9 days ago View changes

@PunkChameleon LGTM! Please add the contributor checklist and I'll approve and merge.

https://github.com/nasa/openmct

+825 -825 [ | |

Reviewers

?li- psarram

Assignees

No one—assign yourself

Labels

None yet

Projects

None yet

Milestone

No milestone

Notifications




Example Contribution 3

® Export plot as image ¢ @ Angle ¥
4
® Based on user requests w PNG JPG
) B Angle

®* Implemented by open source
contributor

https://github.com/nasa/openmct



® 2015
® Unknown
® 2018

® Qver 140,000 visitors

Statistics

GitHub - Favorites
GitHub - Forks

GitHub - Watches

GitHub - Average Daily Visitors

Website - Page Views

Website - Unique Visitors
Website - Average Daily Visitors
Signed Contributor License Agreements

Code Contributions

https://github.com/nasa/openmct

1,214,368

148,380




Contribution Process

® Sign Contributor License Agreement

® Make changes

® Submit Pull Request (PR)

® Circle CI runs unit tests, enforces code standards through tooling
® Code review by core team member

® Feedback or Merge

https://github.com/nasa/openmct



Developing Software In the Open

® As well as our software being open source, our process Is as well
® Software process documentation available from GitHub repository
® GitHub Projects used as “Kanban” board for each sprint

® All open source bugs and new features tracked as GitHub issues

® |Intra-team code reviews via PRs

https://github.com/nasa/openmct



Bullding a Community 1

Active Web Presence

vasx  OPENMCT

ABOUT GETTING STARTED CONTRIBUTING DOCUMENTATION TRY IT LIVE O

Open MCT is a next-generation mission

control framework being developed at

NASA's Ames Research Center in Silicon

Valley, in collaboration with the Jet

Propulsion Laboratory.

Web-based, for desktop and mobile.

Software based on Open MCT is being
used for mission planning and operations
in the lead up to the R r
m at NASA's Ames Research Center,
and as a data visualization tool at the Jet
Propulsion Laboratory.

»

CLONE THE SOURCE CODE

H ) SE
Open MCT can be adapted for planning and
of any system that produces
While Open MCT i veloped to
support space missi its core concepts are
not unique to that domai
streaming and historice

git clone https://github.com/nasa/openmct.git

INSTALL DEVELOPMENT DEPENDENC

ES

RUN A LOCAL DEVELOPMENT SERVER

npm start

https://nasa.github.io/openmct/

TRY IT NOW »

GET SOURCE

We are looking for enthusiastic people who
want to help contribute SA tion
of th lar
just a space
ur ideas for

Active Repository

nasa /[ openmct

<> Code

5,339 commits

l..lé-‘ charlesh88 and psarram [Front

docs
mple
platform

scripts

.gitignore

jshintrc

| .npmignore

APlL.md

| CONTRIBU

LICEN

bow

| build-c

circle.yml|

=] gulpfile.js

html

https://github.com/nasa/openmct

Pull requests 22

Join GitHub today

GitHub is home to over 20 million developers working together to host

A web based mission control framework. https://nasa.github.io/openmct/

P 247 branches

® Watch

and review code, manage projects, and build software together.

23 releases

¥ Star 5,026 Y Fork 517

A% 38 contributors
O

Find file

Lat

https://github.com/nasa/openmct



Bullding a Community 2

Provide a codebase that Is clean, and fun

to develop for

Provide clear and comprehensive
developer documentation

Provide a simple and powerful
Application Programming Interface (API)

Tutorials for extending Open MCT with a
focus on common use-cases.

“Help-wanted” issues that cater to a
range of abllities

nasa / openmct

Code @ Issues 284 Pull requests 22 Projects 1 Insights

is:open label:"help wanted" Labels Milestones

m Clear current search query, filters, and sorts

® 37 Open v 40 Closed Author ~ Labels ~ Projects ~

®

®

[Imagery] Duplicate image showing in history [HEiBianea
#2012 opened 22 days ago by dtailor90

[Tables] Add clear filter button to Table View column filters [iEIManiea
#1989 opened on Apr 11 by charlesh88

[Build] Unknown/unknown appear in About dialog [IEIBMSnica)
#1924 opened on Feb 22 by vicfx

[Tree] Drop down arrow remains even though object has no children [Big) [EIEEREa
#1826 opened on Dec 5, 2017 by dtailor80

support bignum for number types not representable with float64 [iEIEMaNEs
#1788 opened on Oct 25, 2017 by larkin

disable spellcheck on date fields [iEiBMantedl
#1682 opened on Aug 18, 2017 by larkin

Add telemetry plugin for DSN station telemetry and status [enhancement [REigiNantedl
#1656 opened on Jul 25, 2017 by larkin

Remove action is available for non-editable objects [Big| [iEiEiianca
#1542 opened on Apr 26, 2017 by akhenry

[search] Provide a way to disable ElasticSearch from affecting Search [EIBIanics
#1399 opened on Jan 12, 2017 by charlesh88 Stross

. g
D
A= U U] VUL

https://github.com/nasa/openmct
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akhenry commented 16 days ago « edited ~ Member

. Be responSIVe to Com me ntS and q ueStlonS @tobiasbrown This PR looks really great, good job.
- I t hould be returning the dialog f th f functi R Action .
frO m th e CO m m u n Ity Srgr::ntisc(:)ai;,ri'b:izt Zunatufalrisgzsfuenie szot?werzgioneitspeeli;. OATZO, L:a:]t::il:eore::abiﬁ:];?se acusl:jul guide

in code design, | don't think we should have code solely to support tests.

An alternative approach here is to spy on DialogService.showBlockingMessage() and get the model
object from that. We can then use model.primaryOption.callback() to invoke the removeCallback

® Frlendly’ Supportlve enVIronment Wlth without having to return the dialog from RemoveAction .
constructive developer feedback

tobiasbrown commented 4 days ago Contributor

® Dedicate the time to support the

Thank you for your feedback @akhenry. I've made some updates so that RemoveAction.perform() no

longer returns the dialog or any value. In the tests, the remove callback is triggered after spying on

COl I l I I l u n Ity DialogService.showBlockingMessage() as you suggested.

https://github.com/nasa/openmct



Try it

ssa OPENMET

Open MCTis a

3Lk

next-generation

ABOUT GETTING STARTED CONTRIBUTING DOCUMENTATION TRY IT LIVE 0

LS

mission

control framework being developed at

NASA's Ames Research Center in Silicon

Valley, in collaboration with the Jet

Propulsion Laboratory.

Web-based, for desktop and mobile.

Software based on Open MCT is being
used for mission planning and operations
in the lead up to the ce Pr ;
m n at NASA's A sarch T,
and as a data visualization tool at the Jet

Propulsion Laboratory.

telemetry. While
support space missians, its core concepts are
not unique to that domain. It can display
streaming and historical data, imagery,

> rocedures, and other data
visualizations, all in one place.

b

GET SOURCE

We are looking for enthusiastic people who
want to help contribute to NASA’s exploration
of the solar system. Are you a student,
professional software developer, or just a space
enthusiast? We'd > to hear your ideas for
new features or w. visual

you're a coder you can help lop new
features or capabilities, and fix bugs.

) b

https://nasa.github.io/openmct/
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Welcome to Open MCT

This brief tour will introduce you to the main
elements and concepts of the application. To
cancel at any time, click the 'x' in the top right
of this box, or click 'Next' to continue.
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L essons Learned

® Supporting Open Source requires time
® Our code contributions have been of high quality on the whole

® Once a project Is open-source and online you do not control the profile of the project.
Someone submitted us to Reddit and we hit 20,000 visitors a day

® Substantial code contributions are made by a small number of contributors, who tend to
make multiple contributions

® Help contributors to help you - documentation, tutorials

® Still a lot of work to do to improve our API, but we're making progress

https://github.com/nasa/openmct



Status & What's Next

® Open source Is a proven means to enhance collaboration and adoption of mission
operations software

® |tis possible to build an “outside” community of contributors who add value to the
software through contributions and feedback

® Future goals
® Build an active community of mission contributors building on each other’s work

® Use open source as a vehicle for advancing techology

https://github.com/nasa/openmct
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