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This short report comments on the delivered prototypes/processes D8.1 Col-
laboration Platform and Repository and D8.2 Test Framework necessary for
efficient continuous collaborative integration of the technical contributions
of all SQUIRREL partners. All tasks have been conducted as planned.
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Executive Summary

This short report comments on the delivered prototypes/processes D8.1 Col-
laboration Platform and Repository and D8.2 Test Framework and the work
undertaken in the respective tasks T8.1 Source Code Management, T8.2
Collaboration Platform, and T8.3 Test Framework. All work has been con-
ducted as planned with the expected results.

Role of WP 8: Integration - The B? loop in SQUIR-
REL

This work package covers all aspects of system integration for the B2 loop.
Integration is essential for guaranteeing success in a project involving contri-
butions from several sites. Work in this work package includes maintenance
of a publicly accessible code repository to foster re-use of project results
by the scientific community, as well as collaboration platform encompassing
e.g. an issue tracking system and a closed project wiki to allow a struc-
tured and archived discussion of arising issues. We will also maintain a
test framework that features a cascade of automated unit tests, integration
tests and application tests to ensure system stability is not compromised
by undetected errors in individual components. Furthermore WP8 will pur-
sue an active integration management, that starts with the definition of a
component architecture that comprises all component interfaces to ensure
that there are no gaps for the intended applications. The architecture en-
ables the early setup of software components (”‘top down integration”’) and
thus allows early and continuous integration tests, while the functionality
is implemented bit by bit. The architecture will be managed and updated
throughout the project runtime. Furthermore, integration management in-
cludes the creation and maintenance of an integration schedule, the organi-
sation of regular full-consortium integration meetings as a precursor to mile-
stone demonstrations, as well as bi-lateral meetings between partners as the
need arises. To start our work from a solid base line and encourage re-use by
the scientific community we will base our software integration on the open
source Robot Operating System (ROS)IH

Our primary platform for integration will be the Squirrel platform (a
Robotino 3.0 base with a 4 DOF manipulator developed by FESTO carrying
the metamorphic hand developed by KCL - see WP5). In order to ensure
transfer of results to other platforms and reusability of components, we will
also evaluate the system on the much larger service robot platform Care-O-
bot 4, developed by IPA.
To summarise, we will

1WWW .ros.org
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e Maintain a publicly accessible ROS code repository

e Maintain a collaboration platform incorporating project internal wiki
and bug tracking system

e Create and update a software component architecture
e Maintain a cascaded test framework

e Coordinate and manage the integration of all components developed
in Squirrel

Naturally this work package has links to all other scientific work pack-
ages. IPA will orchestrate all integration activities, and each partner site has
set aside a sufficient amount of person months to ensure that project results
not only advance the scientific state of the art individually but also lead to
an integrated system demonstrating the full power of the proposed approach.
The continuous unit testing together with regular integration meetings will
ensure that we maintain a functioning integrated system throughout the
project.

Contribution to the SQUIRREL scenarios and pro-
totypes

WP 8 is directly dedicated to the integration of all necessary developments
into a working demonstrator, including the setup and implementation of the
envisaged SQUIRREL demonstration scenarios.
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1 T8.1 Source Code Management

MO0-M48; IPA (lead), TUW, ALU-FR, UIBK, KCL, UT, FESTO, WOW

1.1 Planned work

We will maintain a repository for sharing code, collecting data and docu-
mentation. To foster re-use of project results by the scientific community
this repository will be publicly accessible and indexed by the ROS main site.
Different development and stable branches will ensure incremental develop-
ment by project partners and regular stable releases for the public.

1.2 Actual work performed

Fraunhofer TPA has set up a github organization squz’rrel—projeciﬂ which
contains several repositories for sharing code, collecting data, hosting project
website contents, and documenting modules and project progress. The code
repositories themselves comprise related software modules encapsulated as
ROS packages, e.g. for robot drivers, perception, navigation, planning, etc.

Fraunhofer IPA introduced the following best practices on continuous
software integration to the consortium. Different development and stable
branches have been set up to ensure efficient incremental development by
project partners. Every developer works on one or multiple private branches
for code development. A maintainer was assigned to each repository who re-
ceives requests from code developers to integrate their code. The maintainer
validates the request for algorithmic correctness and integrates the contri-
bution to his technical integration branch. This process is supported by the
elaborate social coding functionalities of github. Eventually, the technical
maintainer sends an integration request to the project’s stable branch. The
request is validated again by IPA or TUW employees for compliance with
the coding guidelines. This process ensures that the stable version always
provides reliable performance to the users of those software modules. Fig.
shows a list of some processed pull requests dealt within the SQUIRREL
project (left image) and an example for the processing of a pull request
(right image). Throughout the first year, this procedure proved to be both
efficient and effective for supplying all 39 contributing project partners with
latest possible but stable code. Within Year 1, 240 pull requests (software
contributions) by partners were processed.

Most software developed in the first year was not yet in a status and
quality ready for making it publicly available. In order to avoid early down-
loads of software with limited use by externals and hence frustration with
using it, the consortium decided to keep most repositories private during

Zhttps://github.com/orgs/squirrel-project/dashboard
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Figure 1: Overview on integration requests from developers to the integra-
tion team (left) and example of discussing and merging a specific pull request
(right).

development. Once there is software with sufficient utility to external de-
velopers or users, cleaned-up public packages will be released periodically.
A first example for such software in ROSPlan?}

2 T8.2 Collaboration Platform

MO-M48; IPA (lead), TUW, ALU-FR, UIBK, KCL, UT, FESTO, WOW

2.1 Planned work

Bug tracking via bi-lateral emails quickly becomes very inefficient for a larger
number of people. We will maintain an internal password protected project
collaboration platform (e.g. Trac) to allow a structured and archived dis-
cussion of arising issues, as well as keeping detailed internal project doc-
umentation. The wiki will also contain a systematic bug tracking system,
keeping lists of open/fixed bugs etc.

2.2 Actual work performed

Fraunhofer IPA has also introduced the collaboration functions of github
to the consortium. Github offers so-called social coding functions to raise
issues, identify potential for improvement, or comment on code while pro-
viding assistance with addressing the respective developers and tagging cor-
responding code segments. Fig. [2] shows such a discussion of an issue. Once

3https://github.com/KCL-Planning/ROSPlan

EU FP7 SQUIRREL 5


https://github.com/KCL-Planning/ROSPlan

D8.1 + D8.2: WP 8: Integration Reiser, Hammoudeh Garcia, Bormann

o S 3
squirrel-project / squirrel_robotino e ®Unmwach+ 4 S o YFok 1
Wrong TF tree in hydro_dev o IR
[ {edaricob opaned i e 3oy ago 2 commerts
o
% odocon

Figure 2: Example for a discussion of an issue (left) and the personalized
github news page (right).

an issue is fixed, a developer can send a pull request to integrate the response
to an issue into the stable branch as discussed in Sec Collaborators can
choose to follow the events on certain repositories and hence receive news
updates concerning those on the github webpage (e.g. Fig. [2[ (right)) or via
email notification.

Code documentation is based on readme.md files in the early develop-
ment stadium which provide limited yet sufficient options for structured
presentation on github next to the respective repositories, packages, or files.
Upon release of individual packages to the public proper ROS wiki docu-
mentation will be added for further explanations and tutorials on usage.

3 T8.3 Test Framework

MO-M48; IPA (lead), TUW, ALU-FR, UIBK, KCL, UT, FESTO, WOW

3.1 Planned work

As system complexity increases, small bugs in individual components can
become terribly hard to identify. To ensure that these individual bugs do not
pile up undetected, only to overwhelm us at system integration meetings, we
will make strong use of unit testing, right from the start of the project. Based
on unit tests, a cascaded integration and application tests will follow. We
will use automated testing software, such as Jenkins, which runs automated
tests, e.g. over night, and automatically informs the responsible person in
case a test does not run through.
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3.2 Actual work performed

In this task a Jenkinsﬁ testing platform for software capabilities is devel-
oped which can be tested with a variety of robot types, environments and
application cases in order to enhance the transferability of software capa-
bilities. The framework enables automated testing and provides feedback
about the operational capability and behavior of software packages. Using
the proposed testing platform allows benchmarking tests too. This is not
only achieved by executing build and unit testing jobs but by adding the ca-
pability to execute standardized tests in simulation (simulation-in-the-loop)
and on the real hardware (hardware-in-the-loop). The results are visualized
by a web-based front end in the form of a component catalog which displays
the test results including reports, statistics and videos.

The test framework intends to support the integration process in the
following way: Assume a component developer, responsible e.g. for the ob-
ject perception or the navigation functionality, wants to further develop and
enhance his code. After committing the changes of the source code into the
SQUIRREL github repository, a build is automatically triggered and tested
for several test cases (benchmark tests), on various versions of the operat-
ing system, architectures, multiple hardware platforms (i.e. Robotinos at
different sites and Care-O-bot 4) and in a set of environments. Shortly after-
wards, the developer receives a feedback: only 60% of the formerly defined
test cases are passed or are getting worse like e.g. the detection accuracy for
perception components or the traveled distance for a navigation setup. So
there is a need to fix the degradation which came into the component. After
fixing the code, the developer checks in further changes. The whole testing
process starts again until all tests pass again. The test framework also sup-
ports the application developer by presenting him the concise development
state of each single software component.

In the first year, the basic infrastructure for the testing framework has
been setup, which supports automatic build and unit testing on different
versions of Ubuntu (operating system) and ROS, and different computer
architectures. The upper image in Fig. |3|shows an exemplary overview page
on the scheduled Jenkins jobs and the lower image displays the simple job
creation dialogue for new build and test jobs. It is planned to complement
the Jenkins framework with the Travis C]E| framework in future, which di-
rectly integrates to github and displays whether the automatic builds and
tests of pending pull requests were successful.

In order to enable distributed integration even for partners without a
real Robotino robot, and simulation tests within the testing framework, a
Gazebo Simulatiorﬁ was set up including the creation of a Robotino model,

“https://wiki.jenkins—ci.org
Shttps://travis-ci.org
Shttp://gazebosim.org
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Figure 3: Overview page on the status of all setup Jenkins build and test
jobs (upper) and job creation form (lower).
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Figure 4: Simulation environment running a Robotino robot inside a model
of the Fraunhofer IPA experimentation site.

which resembles the adapted original Robotino, and a simulation environ-
ment similar to the site of the integration meetings (see Fig. @) The simu-
lation environment imitates the real hardware and physics perfectly so that
any developed component can be used and tested similarly with both the
real and the simulated robot.
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