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High-Level Goals

» Community Building

» Collaboration Support

Provide technology to encourage and facilitate cooperation
between geographically dispersed members

» Technology Transfer & Translational Research

» International Collaboration



Specific CPS-VO Thrusts

Continuous Community Building Efforts
Publicize events relevant to the CPS community
Bring people together; recruit new members (e.g. travel to related industry and academic gatheringsin order to publicize VOCYPHER)
Promote and/or organize new, more cross-disciplinary events

Domain-Specific Knowledge Repository
Clearinghouse of CPS knowledge
Publicize research findings
A documentarchival/registration service
Design, implement & evolve standard ontologies and less formal folksonomies for the CPS community (& sub-communities)
Domain-aware, semantically enabled search services
Directory Services, Matchmaking, Bookmarking Services, Personalized Alerts
Semantically driven, data mining services and content aggregators

Electronic Collaboration
dynamic community formation (a.k.a. Communities of Interest)
discussion forums, mailing lists, file sharing, wikis, instant messaging, blogs/podcasts, event calendars
virtual meetings and electronic transcripts for related seminars/conferences

Electronic Experimentation
Download CPS-specific Technologies and Tool Suites
CPS-related Challenge Problems
Online Experimentation (e.g. Emulab-inspired Cyber-Physical Computation/Simulation Infrastructure)
Publish/Review Results
*builds upon SPRUCE experiencesand technologies (aswell as C2Wind Tunnel)

Education and Dissemination

Standards for CPS Curriculum
Seminars, Workshops, Tutorials & Electronic Coursework

Professional Development (e.g. postdoc announcements)



The CPS-VO Portal’s Mission & Timeline

» Help build the multidisciplinary » Year |
community needed to underpin this Roll out basic functionality for knowledge
new researcharea repository & collaboration framework

Foster exchanges between individuals
across a broad range of application » Year 2
domains, science/engineering disciplines,
and institutions

(e.g. cross-disciplinary awareness)

Recruit core users who will ultimately
constitute the leaders of this new
community

Share community results with [the
broader] engineering,scientific and
educational communities

(e.g. integrating experimental tools,
platforms and simulators)

Refine/extend initial implementation to
accommodate community members’
expectations and suggestions

» Years 3-5

Facilitate collaboration across CPS Change the world
disciplines,sectors, locations, ...
(e.g. the emerging Automotive SIG)

Encourage and help with international
collaborations



Portal Requirements

» User Management » Collaboration
Authentication Communities of Interest
User Profiles Group Permissions Mgmt
Directory Services Features Availability

Content Visibility

» Communications Group Moderation
Events Calendar Mailing Lists
News Stories Forums
Instant Messaging Wikis
Blogs & Podcasts File Sharing

RSS/Atom Feeds
Misc.“Social Networking”



Example Virtual Organization
Services

CPS-VO offers a virtual environment where members can:

PUBLICIZE EVENTS SHARE DOCUMENTS  FORM & MANAGE ORGANIZE ONLINE
& MAKE & COLLABORATE COMMUNITIES OF MEETINGS
ANNOUNCEMENTS INTEREST



CPS-VO offers a virtual environment where members can:
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Who are we?

The Cyber Physical Systems Virtual Organization (CPS-VO) is a broad community
of interest for CPS researchers and developers. The CPS-VO includes institutions
from academy and industry, and people who work on a wide range of related
disciplines with different approaches, methods, tools and experimental platforms.
These entities are all interconnected and evolve driven by a shared goal, to

advance our knowledge in the science and engineering of CPS.

e More about the portal

on, Goals, and Objectives

Vianagement
e CPS-VO Sponsors

CPS-VO offers a virtual environment where members can:

PUBLICIZE EVENTS SHARE FORM & MANAGE
& MAKE DOCUMENTS & COMMUNITIES OF
ANNOUNCEMENTS COLLABORATE INTEREST

ORGANIZE ONLINE
MEETINGS
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The Cyber Physical Systems Virtual Organization (CPS-VO) is a broad community
of interest for CPS researchers and developers. The CPS-VO includes institutions
from academy and industry, and people who work on a wide range of related
disciplines with different approaches, methods, tools and experimental platforms.
These entities are all interconnected and evolve driven by a shared goal, to
advance our knowledge in the science and engineering of CPS.
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e CPS-VO Sponsors

bjectives

CPS-VO offers a virtual environment where members can:

PUBLICIZE EVENTS SHARE FORM & MANAGE
& MAKE DOCUMENTS & COMMUNITIES OF
ANNOUNCEMENTS COLLABORATE INTEREST

ORGANIZE ONLINE
MEETINGS




CPS-VO offers a virtual environment where members can:
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Science of Integration

Group toolbar

Our mission is to provide reports, presentations and a science-based predictable tool suite to the Cyber Physical Systems
(CPS) community related to our work in developing a new Science of Integration for CPS. This new science re-examines the
fundamentals of composition in heterogeneous systems, develops foundations and tools for system integration and validates
the results in experiments using automotive and avionics System-of-Systems experimental platiorms. Building on the rigorous
foundations, our aim is to provide the latest theories and methods for achieving constructivity and predictability in CPS
integration. Our group includes an interdisciplinary group of researchers in: i) Model-Based Design and Software Engineering
from Vanderbilt University (VU) and the University of Maryland (UMD); i) Systems Science and Engineering from University of
Notre Dame (ND) and UMD; iii) Control Theory and Engineering (ND, UMD, VU); iv) Computer Engineering and Networking
(VU, UMD}); and v) providing simulation-based and real-life electrical architecture testbeds, challenge problems, evaluation
metrics, and development tools from General Motors Global R&D Center.

) Create File

» Create Forum topic

» Create Event

» Group forums

» Manage group forums
> 11 members
Manager: ) nkottens

Integration and Verification of Models with Heterogeneous Semantics I

SUDMILed Dy gabOr Of MOnN, LULL-U3- 14 1Z.25

™ » Download

Science of System Integration nkottens Presentation Medel-based Integration Kickoff Meeting

Agenda for ‘First” Monthly Meeting Science of Integration for CPS




The Semantic Repository — What is it?

» Document archival/registration service

» Design, implement & evolve standard ontologies and
less formal folksonomies for the CPS community (&
sub-communities)

» Domain-aware,semantically enabled search services

» Directory Services, Matchmaking,Bookmarking
Services, Personalized Alerts

» Semantically driven, data mining services and
content aggregators



Cyber-Enabled Efficient Energy Management of Structures

Meta-Data (CEEMS)

—————————————————————————————————————————————————— | View | | Edit | [ Properties | | Outiine | | Revisions | | Workflow | B
A file Cyber-Enabled Efficient Energy Management of Structures (CEEMS) has already been uploaded. If
you upload another file the current file data will be replaced.

Cyber-Enabled Efficient Energy Management of Structures File:
(CEEMS) no file selected

The maximum upload size is 20 MB.

| View | [[Edit | [ Properties | [ Outiine | [ Revisions | | Workfiow |
Sun, 2010-08-08 15:47 — chris.vanbuskirk

Title: *
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Energy Efficient Buildings | Abstract | National CPS Pl Meeting 2010 | academy NSF-CPS PI Mlg: Topien: *
| Project Overviews )

This project focuses on modemn buildings as a natural expression of a cyber-physical system, with many
features that are typical to such systems. This project focuses on modern buildings as a natural expression
of a cyber-physical system, with many features that are typical to such systems. Modern buildings exhibit a
tight integration of sensing, computation, and actuation within multiple physical domains. Improving the
energy efficiency of building structures and complexes represents a significant opportunity for lowering
national energy consumption and emissions.
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I o e - . --SCADA Systems
T} Cyber- Enabled. Efficient Energy ‘M g of Str (CEEMS)  Health Care
Groups: 2010 National CPS Pl Meeting Select one or more terms from the available list.
© Add new comment | Download | 139.08 KB = Unrecognized file type | 4 views | 21 downloads
Subscribe to: This post | Subscribe to: Posts of type File | Subscribe to: Posts by chris.vanbuskirk Document Type:
[ Abstract B
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»o
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| Andrew Schmidt (CSM), Bao Nguyen (CSM), Brady Nunnn CSM), Bryan Euser (CSM), Chang Liu (CSM), Dinesh b
A comma-separated list of terms describing this tent : funny, bungee jumping, "C: Inc..

Keywords:

Comma separated list of keywords (e.g. "aerospace, conference”)

Document Source:
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New & Noteworthy
Federal Agency List Add term
Industry Topics is a single hierarchy vocabulary. You may organize the terms in the Topics vocabulary by using the handles on the left side of the table. To change
Legislative the name or description of a term, click the edit link next to the term.
About CPS-VO [more help...]
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Log out
4 Research Program Overview edit
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Taxonomic Search: Education

Results
Georgia Tech Summer School on CPS: 2011

Thu, 2010-11-04 07:57 — admin

CURRENT SEARCH

Results 1 - 10 of 17 [x] Topics: Education

GUIDED SEARCH

Start: Jun 27 2011

End: Jun 29 2011

URL:
http://www.ece.qatech.edu/research/labs/es|/Activities/CPS-2011/index.html|
Location:

Click a term to refine your current search.
Topics: all » Education

Keywords
summer school (2)

Georgia Tech Atlanta campus

The third Georgia Tech Summer School on Cyber-Physical Systems (CPS) will be held
at the Georgia Tech Atlanta campus on Monday-Wednesday, June 27-29, 2011.
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CPS (1)
CPS Community (1)

embedded systems (1)

Add new comment | Calendar @ Subscribe to: This post | Subscribe to: Posts industry (1)
of type Event | Subscribe to: Posts by admin
Document Type
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Cyber-Physical Systems Virtual Organization

Home » CPS textbook is released

News & Publications
Federal Agency
Industry
Legislative
New & Noteworthy

About CPS-VO
Sponsors

Links

Browse
Archives
Calendar
Groups
Communicate
Post Event
Upload File
Contact Support
Collaborate
My Groups
Search
Tagcloud
Find Group
Taxonomic Search

Account Mgmt
My Account
Log out

CPS textbook is released

View Revisions
Fri, 2010-10-08 07:38 — chris.vanbuskirk

&’ Education | Textbook | academy

URL:

http://leeseshia.org/
Dateline: 6th Oct 2010

Introduction to Embedded Systems - A Cyber-Physical Systems Approach by

Edward Ashford Lee
Sanjit A. Seshia

This book strives to identify and introduce the durable intellectual ideas of embedded systems as a technology and as a subject of
study. The emphasis is on modeling, design, and analysis of cyber-physical systems, which integrate computing, networking, and
physical processes.

Add new comment | Subscribe to: This post | Subscribe to: Posts of type Story | Subscribe to: Posts by chris.vanbuskirk
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CPS-VO offers a virtual environment where members can:

PUBLICIZE EVENTS
& MAKE
ANNOUNCEMENTS

SHARE DOCUMENTS
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Science of Integration | CPS-VO

.
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CPS-VO NEWS BROWSE COLLABORATE SEARCH ADMINISTRATION MY GROUPS > My Account > Log out
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Home Summary Members Forums @ Files

CPS-VO » GROUPS »

] ( Search )

Science of Integration

Group toolbar

Our mission is to provide reports, presentations and a science-based predictable tool suite to the Cyber Physical Systems
(CPS) community related to our work in developing a new Science of Integration for CPS. This new science re-examines the
fundamentals of composition in heterogeneous systems, develops foundations and tools for system integration and validates
the results in experiments using automotive and avionics System-of-Systems experimental platiorms. Building on the rigorous
foundations, our aim is to provide the latest theories and methods for achieving constructivity and predictability in CPS
integration. Our group includes an interdisciplinary group of researchers in: i) Model-Based Design and Software Engineering
from Vanderbilt University (VU) and the University of Maryland (UMD); i) Systems Science and Engineering from University of
Notre Dame (ND) and UMD; iii) Control Theory and Engineering (ND, UMD, VU); iv) Computer Engineering and Networking
(VU, UMD}); and v) providing simulation-based and real-life electrical architecture testbeds, challenge problems, evaluation
metrics, and development tools from General Motors Global R&D Center.
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» Create Forum topic

» Create Event

» Group forums

» Manage group forums
> 11 members
Manager: ) nkottens

Integration and Verification of Models with Heterogeneous Semantics I
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™ » Download

Science of System Integration nkottens Presentation Medel-based Integration Kickoff Meeting

Agenda for ‘First” Monthly Meeting Science of Integration for CPS




CPS-VO offers a virtual environment where members can:

PUBLICIZE EVENTS SHARE DOCUMENTS FORM & MANAGE ORGANIZE ONLINE
& MAKE & COLLABORATE COMMUNITIES OF MEETINGS
ANNOUNCEMENTS INTEREST

*This is an example of aVO Group



What are VO Groups? TODO: too busy
» Group Defined/Scoped

S h ared V| r.tu al F| I eS)'Stem Applying to found a new CPS-VO Group
’

Thanks for your interest in starting a new CPS-VO special interest group. Please help us to understand your needs better by providing

M M the following information. Your application will be promptly reviewed by the VO portal's management team.
Discussion Forums

1) A preferred name for your group

Calendar (incl. Meeting Mgmt features) @ Ameenseeren

3) Alistof group managers
Description: Managers have privileges and responsibility for activities such as configuring group services, adding/banning

o
S ea r'c h E n gl n e group members, ... basic administrative activities. The management team at the portal is glad to initially handle all admin

duties on your behalf, but as your group ramps up, you will be expected to be responsible for managing your own activities
and your group's portions of the website. Please identify the principals that will form this administrative team (possibly merely

Brandin g (i.e. customized themes/logos) N

4) Alist of group moderators
Description: group moderators do not have general administrative capabilities, but do have full control over your group's
Oth e rs content. Therefore, while a mod will not be expected to manage the groups members/services, they will perform an editorial
function. Moderators are responsible for grooming the content of your group and ensuring that publicly viewable content is
appropriate, correct, and complete to your group's own standards.

e.g. subscriptions & notifications,
b road Cast an n ou n Ce m e n ts’ Wi I(i’ . Ifnt::]gs::)%to be listed in the site's directory of all groups (or will the existence of this private group be hidden from non-

blogglng Chat, PP - Isthe group's content generally visible to non-members?

What is the policy on group membership?
o Open -- anyone may join
o Moderated -- new members may 'apply' for membership, but these applications must be approved by the group's

o o o o o th
E d |t0 rl a.I & Ad m I n I St ratlve Staff o I:v?g:giﬁqy iargroup managers tightly control who is allowed to join the group
. 6) An optional description of how you envision using this group to facilitate collaboration of an online, electronic community. This
C u Sto m | Zab I e mﬁy!be helpful feedback for us to better predict which services and features might be most useful for the VO's operation as a
whole.
Membership/Visibility/ Content-
Access Policies

Hierarchical group/sub-group
structures

o

A definition of your group's access and visibility policies

* mini-websites and scalable, distributed management*



What are Groups?

= Administrative Staff

vV VvV Vv

* scalable, distributed site management

C
D
H

roup Defined/Scoped

Calendar
Document repositories

Taxonomies/terminology & search engine

Other Services

Applying to found a new CPS-VO Group

‘Thanks for your interest in starting a new CPS-VO special interest group. Please help us to understand your needs better by providing
the following information. Your application will be promptly reviewed by the VO portal's management team.

A preferred name for your group

2) Amission statement
3) Alistof group managers
have privileges and ctivi h v group ;
group members, . activities. The team atthe portal is glad to initially handle il admin
duties on your behalf, but as your group ramps up, you wil be expected to be responsible for managing your own actvities
and your group’s portions of the website. Please identify the principals that will form this administrative team (possibly merely
the group’s founder, at this point).
4) Alistof group moderators
not have general , but do have full control over your group's
content. Therefore, while a mod will not be expected to manage the groups membersiservices, they will perform an editorial
function. Moderators are responsible for grooming the content of your group and ensuring that publicly viewable content is
appropriate, correct, and complete to your group's own standards.
5)  Adefinition of your group’s access and visibility policies
Is the group to be listed in the site's directory of all groups (or will the existence of this private group be hidden from non-
members)?
Isthe tent generally visible to b
Whatis the policy on group membership?
o Open - anyone may join
= Moderated — new members may ‘apply' for membership, but these applications must be approved by the group's
management team
 Invitation Only — group managers tightly control who is allowed to join the group
6) An optional description of how you envision using this group to anonline, . This
may be helpful feedback for us to better predict which services and features might be most useful for the VO's operation as a
whole.

e.g. discussion forums, wiki, subscriptions & notifications,email announcements,

chat, ...

ustomizable membership/access/visibility policies

istributed site management

ierarchical Groups
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CPS-VO offers a virtual environment where members can:
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About

The CPS Principal Investigator Meeting provides a forum for a wide range of stakeholders in academia, industry and federal
agencies to review new developments in CPS foundations, to identify new, emerging icati and to discuss gaps
and barriers. The program of the meeting includes presentations about projects funded by NSF and other agencies, panels and
discussion groups.
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Manager: ) admin

> My membership

Related groups

¥ National CPS Pl Meetings
© 2010 National CPS PI Meeting
o CPS PI Meeting 2011

2010-2011. C

CPS Principal Investigator Meeting
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2010 National CPS Pl Meeting
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The CPS Principal Investigator Meeting provides a forum for a wide range of stakeholders in academia, industry and federal
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agencies to review new developments in CPS foundations, to identify new, emerging and to discuss
gaps and barriers. The program of the meeting includes presentations about projects funded by NSF and other agencies,
panels and discussion groups.
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Form a

Special Interest Group
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CPS-VO offers a virtual environment where members can:
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» Year 2
Timeline . Recruit core users

You are here




Moving Forward



Models of VO ‘Users’

» Documents associated with pedigree information that
tracks back to people.

» Similarly for Projects
» Meta-data about individual users’ interests, expertise, ...

» Social networks



User Interface

» General aesthetics and usability tweaks
» Improved Search interfaces

» Prioritize a list of group-oriented services to focus on
(e.g. wikis, mailing lists, group look-and-feel
customization/configurability, ...)



Meetings: Real-Time Document Sharing

‘800 BigBlueButton
<> [P | [+ [® htp://129.59.129.101 /client/Bi html# ¢ Q- Google ) =)
[N HE Mev WRUW PB PB2 Workv WorkBizOpv WorkESCHERv WorkHCDDESY WorkMETAY Work.PAMS 3 v

Dashboard [Jenkins] [#V0-238] Custom login module ... ‘Members | CPS-VO

BigBlueButton

2 O
L= JLOJ :
Users — [ DAEC-RTSS10_CPSVO — O chat el
Role Name Status All +

A% admin (you)
Chris.vanBuskirk

&

Mar 9th: Electronic Meeting Test 11:25

Chris.... @Bill: I've uploaded my slides to the meeting, and 1 have a small demo that  11:34
1.can show, if we have time.

Cyber-Physical Systems (at are?)

= Are engineered systems that involving a tight
conjoining between computational components
and the physical world ...

Especially when many distributed entities—
connected by a communications fabric—work
together to exhibit complex and intelligent
behaviors.

X

“Systems you can bet your life on.”



Meetings: Desktop Sharing
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Open Experimental Platforms

» Move from the document-centric paradigm of File sharing
to more generalized, ubiquitous sharing of Artifacts.
Including, for example:

Challenge Problems

Models

Algorithms

Simulators

Tool Suites

Processes

Computational Experiments



Improved Website

» Users Manual

» Group Moderators

Manual

» Group Administrators

Policies and
Procedures

Documentation

Help

Home Members Calendar

User's Manual

Wed, 2010-07-28 10:29 — admin
A collection of instructions, which attempt to

walk the new community member through
some common VO activities.

 How to apply for a VO account

* How to join the 'CPS Pls' group

* How to upload Files to a Group

* How to create a Forum post

* How to upload Files to a Group &
the Top-Level simultaneously

How to apply for
a VO account »

|Z] Add child page

& Printer-friendly version | & Add new
comment | Subscribe to: This post
Subscribe to: Posts of type Book page
Subscribe to: Posts by admin

a

Tag Cloud
Forums Edit Outline Taxonomy

Search Help Moderation
Broadcast Pages Browser

taw User\is Manual

Wed, 2010-11-03 16:45 — admin

The How To documentation contains URL
addresses that start with "@ ~". To go to
these places, add the path after this to the
site root address in the URL, such as:

@ ~/user/login
becomes

http://cps-vo.orgluser/login

* Add Content to Archive

¢ Add Event to Calendar

> Group Operations

« Publishing / Reviewing Content

Add Content to
Archive »

|=) Add child page
& Printer-friendly version | & Add new
comment | Subscribe to: This post
Subscribe to: Posts of type Book page
Subscribe to: Posts by admin

HELP

Create File

Create Image

Create Event

Group forums
Manage group forums
10 members
Manager: brad_martin
My membership

HELP

T
Search group )



Questions/Support :

Contact Us | CPS-VO
< m = (cps-vo.org/contact CW ( N

BROWSE | COLLABORATE ADMINISTRATION | MY GROUPS Hello [Chris.vanBuskirk]. » My Account > Log out
7

- About the portal
- Contact Support
- FAQ

- Links

+ Management

- Sponsors
- Vision and Goals
FRETIT\*

CPS-VO »

Contact Us
You can leave a message using the contact form below.

Your name: *

Chris.vanBuskirk

Your e-mail address: *
(Chris vanBuskirk@vanderbilt.edu )

Subject: *

Category: *
Suggest new features or enhancements to the VO n

Message: *
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