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THE VO PHASE 2

While the VO portal in its initial embodiment is a useful resources that
promotes collaboration and dissemination of information,

The central objective of the proposed research is to transform the CPS-VO
from a collaboration platform and passive repository of information into
an active resource that provides access to tools and methods emerging

from the CPS research community.

The project will make a significant contribution to education via support
to student competitions that will help prepare a new generation of
students who will be inspired and trained to realize the promise of CPS.
We expect that the integrated suite of models, integration platforms, and
intellectual frameworks to be developed and contributed by the research
community will lead to a new era of low-cost, distributed and open design

infrastructure.
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An Active Resource

e A web-accessible, domain-specific tool-suite that at runtime is
executed within a single compute node. These tools, as deployed,
are often highly constrained so as to enable end users to
concentrate on a very specific problem, without being
overwhelmed by extraneous details (i.e. requires scaffolding
beforehand to reduce complexity).

e Compute Node(s) Are Either:

1. One or more long-lived, dedicated, shared resources that live
somewhere in the world (with simple round-robin scheduling)

2. Aset of servers within some cloud based computing platform
(possibly hosted by existing VO infrastructure)

3. Or, for more complex situations that require load balancing based
upon unpredictable demand, an ephemeral, dynamically allocated
application as a service container within the VO’s private cloud
maintained at Vanderbilt University
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EXAMPLES OF ACTIVE RESOURCES
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The Recomputation Manifesto

s Software
/((- l‘ Sustainability

By lan Gent, Professor of
Computer Science,

University of St Andrews. lan Holmes ¥ Follow

@ianho|

At the start of this year
there was a wonderful
stream of tweets with the

You can download our code from the URL supplied:
Good luck downloading the only postdoc who can get

hashta .
#overlyghonestmelhods. to run, though #overlyhonestmethods
Many scientists posted 4:52 PM-8 08

the kind of methods
descriptions which are
true, but would never
appear in a paper. My
favourite is this one from
lan Holmes.

313 RETWEETS 98 FAVORITES +« 13 %

Although every scientific primer says that replication of scientific experiments is key, to quote this tweet,
you'll need luck if you wish to replicate experiments in computational science. There has been significant
pressure for scientists to make their code open, but this is not enough. Even if | hired the only postdoc
who can get the code to work, she might have forgotten the exact details of how an experiment was run.
Or she might not know about a critical dependency on an obsolete version of a library.

The current state of experimental reproducibility in computer science is lamentable. The result is
inevitable: experimental results enter the literature which are just wrong. | don't mean that the results
don’t generalise. | mean that an algorithm which was claimed to do something just does not do that thing:
for example, if the original implementation was bugged and was in fact a different algorithm. | suspect this
problem is common, and | know for certain that it has happened. Here’s an example from my own
research area, discovered by my friend and tenacious pursuer of replication Patrick Prosser.

How it should be: the Recomputation Manifesto

1: Reproducible Results

Handbook of Constraint Programming 329
Edited by F. Rossi, P. van Beek and T. Walsh
(© 2006 Elsevier All rights reserved

Chapter 10

Symmetry in Constraint Programming

Ian P. Gent, Karen E. Petrie, Jean-Francois Puget

Symmetry in constraints has always been important but in recent years has become a ma-
jor research area in its own right, A key problem in constraint programming has long been
recognised: search can revisit equivalent states over and over again. In principle this prob-
lem has been solved, with a number of different techniques. As we write, research remains
very active for two reasons. First, there are many difficulties in the practical application
of the techniques that are known for symmetry exclusion, and overcoming these remain
important research problems. Second, the successes achieved in the area so far have en-
couraged researchers to find new ways to exploit symmetry. In this chapter we cover both
these issues, and the details of the symmetry exclusion methods that have been conceived.
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#2: Design/Testing of ROS-based Systems

# CPS-VO = MY GROUPS =~ MY ACCOUNT #88 s . T 000 [sean!

Active Resources Control

STAGING » ACTIVE RESOURCES CONTROL » ACTIVE RESOURCES CONTROL
Active Resources Control

Home Viewer

%" ROSMOD > ROSMOD/Samples > master 2 quest &
Design

Projects

Rove a a
Forums

Traffic Light Controller

-«

+ B Projects
Group Sims T

B8 Acse
8 1ntroduction to ROSMOD
. 8 KsP Flight Controller
Files Documentation 8 KsP Rover Controller
8 Traffic Light Controller
COLLABORATE 2
Authors: William Emfinger
e o~ aaseman [ Detailed Description: This project contains the code and models for network
MEMBER INFO traffic light controllers which receive sensor data from inductive loop sensors
and send actuator commands to traffic lights based on their control logic and

Project parameters. These sensors and actuators (as well as the actual cars in the
traffic network) are simulated using the Simulation of Urban Mobility (SUMO)
simulator. This code uses the TraCIAPI in lib-sumo to send and receive data
to/from the simulation.

KSP Flight Controller
a

Attributes  Pointers Meta Preferences
-

GuID fa73098¢-0409-406-aalc...

D

N
Meta type Projects
L__J
~ Atributes

Authors: Pranav Srinivas Kumar, William Emfinger
Brief Description: kRPC-enabled hardware-in-the-loop autonomous KSP
flight controller

name Projects

KSP Rover Controller

Vanderbit University ver

An active resource that
promotes the use of graphical
models with well defined
semantics for the design and
testing of CPS systems based on
the ROS middleware (i.e. all
code is synthesized from the
formal models).

The example application shown
here is analysis of various types
of cyber attacks on specific

configurations of automotive
traffic networks.
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3: The 2016 Student Competition
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3: The 2016 Student Competition

< i @ cps-vo.org/node/24234/cloudsim/84 /viewer v (4] i ]

887 ammo ARControl MeFinancev Mev WRUW PB Workv WorkMETAvY WorkVO v TimeHole v Udemy MES30707 2014 - DSCL Using PX4 RO..ogle Groups ~ UPenn Caged Range WebGME ROSMOD  PX4 Sim

d Cut Doc 1 - YouTube 2016CPSPIPoster.revised3.pdf | CPS-VO. Project post CPS-VO Online Design Competition | CPS-...
#CPS-VO MY GROUPS = MY ACCOUNT

—
= |

PX4 Simulator

CPS-VO Online Design omp;titlon

GPS.VO'» CPS-VO ACTIVE RESOURCES TECHNOLOGIES FOR ONLINE DESIGN COMPETITIONS » CPS-VO ONLINE DESIGN COMPETITION » CPS-VO ONLINE DESIGN

CPS-VO Online Design Competition

Wiki Real Time: 00 00:04:18
n Sim Time: 00 00:04:17 I

Activity Stream

Calendar

Members

Search

Moderators

Design

Forums

Group Sims

Files

SUBGROUPS -

= CPS-VO Active Resources
Technologies for Online Design
Competitions
= CPS-VO Online Design
Competition

MEMBER INFO -

53 members (1)
Group Manager: Chris
vanBuskirk

Feedback

Member Information Table

My membership Arm Disarm Takeoff Land Mission Stop Reset
Invite memhers
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4: The 2017 Spring Competition
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Patterns & Templates

DEPLOYING ACTIVE RESOURCES
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Deployment: Tool Providers Submit

1. A ‘readme’ file describing the archetype
experiment (incl. licensing information)

2. A declarative specification for provisioning
computational resources

3. A declarative specification of the free
parameters within a single experiment

4. An archetype set of #!shebang scripts for
controlling the lifecycle of an experiment
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Going Forward

* http://cps-vo.org/group/2017CATVehicleChallenge

Interested in competitions in general? Suggestions for new
competitions?

* competitions@cps-vo.org

ldeas for submitting a new tool to be incorporated as an
Active Resource on the VO?

* active-resources@cps-vo.org

* 2017 Drone Challenge to be announced...
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THANK YOU
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USING ACTIVE RESOURCES WITHIN
VO GROUPS
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Previous ’Groug Temglates’ Feature

* On the VO, we already maintain a library of
templates for commonly employed use cases
applied to groups

— Workshops: typically require a registration form
— Research Projects: typically use wikis

* We can instantiate new groups by cloning
these templates with the push of a button
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Consider A Challenge Problem Scenario

1. Similarly, the organizers build up a group that

Lays out the rules of the game in the group wiki
Provides a discussion forum for Q&A
|s seeded with input datasets for various challenges

Wires up one or more ActiveResources that provide
tool support for the challenges

2. As new teams enter the competition, the above
template can be used to quickly spin up a new
group, which is a private working space for the
individual team.
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Provisioning

T roscore http://localho... roscore — java -Xms?2... ...-darwin-x64 — -bash ...cypher/trunk — -bash e view install-px4.yml| G

B e e o
## Gazebo Binaries (incl. gazebo ros)
o
- name: "Register the OSR Foundation package repo"

become: yes

apt_repository: repo="deb http://packages.osrfoundation.org/gazebo/ubuntu-stable
{{ 1lsb_release }} main" update cache=yes

tags: gazebo

name: Setup Gazebo package key

become: yes

shell: wget http://packages.osrfoundation.org/gazebo.key -0 - | apt-key add -
tags: gazebo

name: Install Gazebo version 6
become: yes

apt: name=gazebo6 force=yes
tags: gazebo

name: Install dependencies for developing Gazebo code
become: yes

apt: name=libgazebo6-dev force=yes

tags: gazebo

name: Install Gazebo ROS

become: yes

apt: name=ros-indigo-gazebob6-ros-pkgs state=latest force=yes
tags: gazebo

HHHHHHATHATHATHATHATHAHHHHHHHH AR HHH AR AR TR AR ATA A AAH AT A HA AR
## MAVROS from source
HHAHHHHATHATHATHATHARHAHA R HHHHHHHH TR TR AR TR A THATHATAATHARAAHA A HAHHAHHHHHA AR
- name: MAVROS dependency - python-wstool
become: yes :oo
apt: force=true name=python-wstool
tags: mavros

- name: MAVROS dependency - python-rosinstall-generator
become: yes TUNIVERSITY




Experiment Parameterization

roscore http://loc... roscore — java -X... ...'win-x64 — -bash ...125_NSF — -bash view inst...-px4.yml vi inputs.yml X ...oy/ansible — -bash +
=

B tool: PX4 Simulator
shortname: PX4
visibility: private
- group: 22809 # group/vortex
- group: 24234 # group/vortex/competition

inputs:

- name: HEADLESS MODE
type: boolean
default: true

- name: WORLD FILE
label: World
type: File.VO
default: http://cps-vo.org/file/26062/download/78331

- name: UAV
label: Vehicle
type: File.URL
default: https://raw.githubusercontent.com/cpsvo/sitl gazebo/master/models/£f450/£450.sdf

- name: TRAP-
label: Other Model(s)
multiplicity: 0..10
type: File.VO
default: http://cps-vo.org/file/26063/download/79037
attribute: INITIAL POS

- type: triple

name: MAX SIM DURATION
type: Integer
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Filesystem Structure
for an Execution
Instance of an Active
Resource
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wi +experimental-parameters.yml
wi +simulator.yml

| bin

‘ “
|

postprocess.sh
setup.sh
start.sh
stop.sh
teardown.sh
.| inputs
empty_world.launch
F450.sdf
.| monitors
detect-high-vibration
detect-mission-completed
watchdog-simulation-snafu
.| outputs
gazebo.log
ros.bag
.| state
v | | pids
27201
27203
27204
27207
TEARING_DOWN

15 " "
[ | |
el

} IS5
=

X/ | VANDERBILT UNIVERSITY




