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EXECUTIVE SUMMARY

This deliverable will provide an update on the CACTOS Dissemination and Collaboration Report laid out in D2.3.2.
It marks the final report of the CACTOS project concerning dissemination.

Firstly, the objectives, intentions and targeted impact of CACTOS dissemination activities are presented, followed

by the current dissemination strategy that the consortium is following in order to reach these goals.

The strategy that was followed by the consortium throughout the project is outlined, followed by a breakdown of
each partner’s individual efforts.

Beyond the strategic elements, practical measures taken are detailed, including the current status of the CACTOS
website and social media presences as well as other tools used including publications, blogs, videos, guides,

poster, factsheet and flyers.

The final section contains information concerning the specific activities each partner has undertaken in order to
disseminate the project and its outcomes, as well as the efforts each partner has made towards collaboration with

others.
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I. INTRODUCTION

Dissemination of the CACTOS project results to core target audiences is critical to the success of the project. In
order to obtain and sustain an impactful dissemination process, annual reporting will be essential to make sure
that results and feedback are correctly gathered, assessed and incorporated into the project dissemination
strategy. In this way the strategy is a responsive and sustainable entity that is continually flexible to the market
that CACTOS is working in.

This deliverable will be the final iteration of this process to be submitted in M36, CACTOS' final reporting period.

1. DISSEMINATION AND COLLABORATION
OBJECTIVES

a) OVERVIEW
Dissemination of project results was aimed at targeting research communities, industry and potential partners and
customers on CACTOS.

A primary challenge of the CACTOS project was to achieve broad consensus about the concepts developed by the

project across both the scientific and industrial communities — a challenge in which dissemination was crucial.

Details of CACTOS innovations were widely disseminated in the research community and key stakeholders via

numerous strategically targeted channels.

This report outlines those methods, actions and the results. It represents both an update on D2.3.1 and D2.3.2 for

the third reporting period, and an end-of-project round-up of dissemination activity.

For consortium-wide strategy and individual partner roles, refer to dissemination plans outlined in full in D2.3.2.

b) KEy AREAS

The CACTOS strategy covers four main areas of dissemination activity and three main areas of

collaboration: Summarised below are the outcomes for each type of activity.

e Scientific dissemination. The consortium has identified the major events where the project

results can be disseminated. The main conferences for dissemination are listed in below.

There has been considerable dissemination by academic partners through scientific

papers and presentations, reaching a large number of academics internationally and

leading to interest, collaboration activities and further research opportunities.

e Internal dissemination (seminars, technical meetings, WP activity, mobility exchanges, etc.)
will be constantly running throughout the project. Besides articles and conference
presentations, factsheets and posters will disseminate the CACTOS approach in scientific

meetings worldwide.

As well as very well-received poster presentations, FLEX has held numerous internal

meetings, and QUB’s internal discussions have led to a proposed spin-off company.
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e Dissemination in Data Centre Managers Events and Associations. Members are engaged in
the relevant communities such as DMTF (UULM), NESSI (UMU) and others. Potential
contributions from CACTOS are related to the WBEM and Monitoring Standards of DMTF.
Specific potential contributions to CAMP were investigated to ensure parallel relevance of
CACTOS development.

This activity has led to a high level of awareness in the industrial sphere of Data Centre

management — a key target for exploitation activities.

e Dissemination to the public and dissemination materials

e Horizontal collaboration at European project level. Horizontal activities will include
collaboration with on-going FP7 projects (in particular in the area of Cloud Computing but
also the Data Centre community at large in terms of energy efficiency and programming
models). As stated in the State of the Art section B1.2 of the DoW, CACTOS will benefit from
the previous direct participation of its members in related recent and on-going projects,

and this will definitely help find relevant synergies and exchange of knowledge.

Dissemination of CACTOS info has led to constructive communications between CACTOS

partners and other projects — CACTOS partners have formed a collaborative project with
the PaaSage project consortium which will be funded by H2020 — MELODIC

e Horizontal collaboration at partner level. The activities will include collaboration with
partners outside of the CACTOS consortium. This allows identifying synergies, eliciting

further valuable additional requirements, community building, and knowledge exchange.

This activity has led to a new research project between UULM, UMU and DCU, funded by
H2020, taking CactoOpt, CactoSim, and VMI OpenStack in particular forward (RECAP). It

has also been a direct contributory factor in the instigation of collaborative cloud

platform bwCloud with participation by UULM.

Dissemination activities have contributed directly to collaborations with Google, UMass,

EventMap spin-out with QUB, and MSCG spin-out with DCU, and strong potential interest

from a large German cloud provider, Exalnformatics and FlexiScale. (see D2.5.3 for these

outcomes).

e Vertical collaboration with other initiatives in order to raise awareness of CACTOS results in
the community. The consortium commits to participating with the appropriate resources to
coordination and collaboration activities organized by the European Commission at unit and

directorate level.

The CACTOS consortium have collaborated vertically across a wide range of events,

conferences and EU ICT community activities — achieving widespread awareness over the

course of the project term and with continuing life through new EU funded projects to

take innovations forward. Academic partners have been able to attract research talent

and CACTOS features in several ongoing academic research actions, with more on the

horizon following the conclusion of the funding period.
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II. CACTOS IMPACT

The following table, first introduced in the DoW, lays out the critical areas for CACTOS project dissemination. It sets

out: the goals for the dissemination strategy; the Target Quantity to be obtained by M36, and the Quantity Achieved

at M36.

Dissemination Goal

Target Quantity (M36)

Quantity achieved (M36)

Publications (Scientific Target
Group)

Papers at scientific conferences 15 29— full information available in
appearing in proceedings section 3.2

Publications (Technically interested

community at large)

CACTOS White papers 2 1+ 1 to be released in November
Press Releases 4 5

Target exceeded.

Web Site visits

800 p.a. with 1/3 spending more
than 2 minutes on the site

1000+ views This is explored in
detail in section 3.1.a

Target met

Average time on site overall — 2.06
minutes.

Social Media Presence

Established groups in at least 2
networks (e.g. LinkedIn, Twitter)
with bi-weekly updates

Active on 4 social media sites. This is
explored in detail in section 3.2
Target met

Industrial

Meetings with Business
Units/Commercial Staff within the
industrial partners organisations

At least one every 6 months

1 (NMI)
4 internal meetings (flexiOPS)
6 monthly target met.

Demonstrations of the prototypes
at an industry dominated event

1. Cloud Expo Europe 2015(11- 12
March 2015, London)

2.ICT 2015 (20 — 22 October, 2015,
Lisbon)

3. I1SC High Performance 2016 (19-
22 June 2016, Frankfurt)

As a result, we have opened a
CACTOS testbed for a large German
cloud operator and signed a
memorandum of understanding (22
July 2016)

In addition an agreement with the
IT department of a large German
manufacturer has been reached and
signed (16 September 2016).

Collaboration

Bi-lateral collaboration with another
project working in the field
established

Measured by existing exchange of
knowledge and/or models or
implementations. CACTOS is
designed to achieve its goals
standalone so target is 0 but
collaboration and exploiting
synergies is a clear CACTOS target

1. See Section VI for further details
regarding collaboration plans.

7|Page

D2.3.3 Dissemination

& Collaboration Report&

CACTOS




Joint publication, workshop or 1 6

standardisation attempt with Target exceeded.
another group (industrial or
research) in order to increase
visibility

III. ONLINE PRESENCE

1. CAcTOS WEBSITE

Our chief web presence for CACTOS is the website (www.cactosfp7.eu). This site serves as an online

‘hub’ for the CACTOS project, and is the main focus that other dissemination efforts point to
audiences towards.

In D2.3.2, an account of website development and ongoing plans to update content were outlined,
carried out by FLEX.

The website achieved targets for traffic as well as impressive numbers for downloads of CACTOS

documentation, info and publications, outlined below.

a) WEBSITE ANALYTICS

Traffic from CACTOS partners has been removed from the following figures, in order to provide an accurate
measurement of the external reach of the website.

June 2016 site statistics

® Sessions

20

Jun & Jun 15 Jun 22 Jun 28

M New Visitor B Returning Visitor
Sessions Users Pageviews Pages / Session

234 174 472 2.02

WA ANAL | W —ANA | SN | N A

Awg. Session Duration Bounce Rate % MNew Sessions

00:01:46 63.25% 70.09%
A A M| T DN | A T

In June 2016, the CACTOS website received 234 sessions (visits). These sessions came from 174 unique users, who
registered 472 unique page views.

July 2016 site statistics
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http://www.cactosfp7.eu/

® Sessions

50

__..——.-—OAN‘—-—"--...__

JulE Jul 15 Jul 22 Jul 29

M New Visitor M Returning Visitor

Sessions Users Pageviews Pages / Session

199 158 509 2.56

S | Wy, WU Y | WY W AN | W U | W
Avg. Session Duration Bounce Rate % New Sessions

00:01:44 74.37% 73.87%

N\ e e A A A Ve e WV, e

In July 2016, the CACTOS website received 199 sessions (visits). These sessions came from 158 unique users, who
registered 509 unique page views.

August 2016 site statistics

@ Sessions
20
1
Aug 8 Aug 15 Aug 22 Aug 29
M New Visitor B Returning Visitor
Sessions Users Pageviews Pages / Session
171 119 323 1.89

— A S| A AANA | AMNAA | A ANANN

Avg. Session Duration Bounce Rate % Mew Sessions

00:01:09 63.74% 62.57%
A M s

In August 2016, the CACTOS website received 171 sessions (visits). These sessions came from 119 unique users,
who registered 323 unique page views.

September 2016 site statistics

® Sessions

12

Sepd Sep 15 Sep 22

M New Visitor M Returning Visitor
Sessions Users Pageviews Pages / Session

127 98 283 2.23

Avg. Session Duration Bounce Rate % New Sessions

00:01:31 55.91% 67.72%
e A | AR NS T T

In September 2016, the CACTOS website received 127 sessions (visits). These sessions came from 98 unique users,
who registered 283 unique page views.

M36 Website Analytics Summary
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M New Visitor B Returning Visitor

Sessions Users Pageviews Pages / Session
1,141 752 3,486 3.06

Avg. Session Duration Bounce Rate % New Sessions

00:02:18 47.15% 64.50%

ik il | ata e BN ey

Sessions (visits) across the total period Sept 2015-16 totaled 1,141, which exceeds our target of 800 visits per year
by 42%.
Other key points from web analytics

e The average session duration across the period for all visitors is 2 mins 16 secs.

e Asignificant minority of visitors (12.6%) spent between 3 to 30+ minutes on the site.

e An additional 7.5% of users spent between 1-3 mins on the site (2mins+ breakdown not available).

e Around 20% of visitors spent 1min+ on the site in total

How did visitors find us?

Acquisition Behavior
Sessions + % New MNew Users Bounce Rate Pages f Session Avg. Session
Sessions Duration
1,141 64.50% 736 47.15% 3.06 00:02:18

Only 1.6% of website visitors came directly from social media sources — however our organic search (40.5% of
visits) show that our SEO was good and our direct and referral stats show that people found the site through other
communicated means, such as newsletters, blogs and partner websites, conference websites etc.
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Geographic profile of users

1. E@ United Kingdom

2. ™| Germany

3. ¥ United States

4, E Brazil
5. L1 lreland
6. ok India
1. Sweden
8. LD Belgium
9. = Iran
10. L1 ltaly

Acquisition
Sessions %mﬁmw New Users

1,141 64.50% 736

% of Tatal: 100.00% | Avg for View: 64.50% % of Total:

(1,141) 0.00%) 100.00% (738)

282 (24.72%) 52.84% 149 (20.24%)

268 (23.49%) 36.94% 99 (13.45%)

84 (7.36%) 97 .62% B2 (11.14%)

68 (5.96%) 100.00% BB (9.24%)

46 (4.03%) 30.43% 14 (1.90%)

29 (2.54%) B86.21% 25 (340%)

27 (2.37%) 48.15% 13 (177%)

24 (2.10%) 45.83% 11 (149%

22 (1.93%) 100.00% 22 (299%

20 (1.75%) 75.00% 15 (z0am)

The majority of visitors came from UK or Germany — a significant portion from US and Brazil with the

remaining visitor profiles comprising a diverse spread of other locations worldwide.

b) WEBSITE UPDATES

Tools and codes as well as user and installation guides for CACTOS tools were added to the website —

with distinct sections for users and developers.

CACTOS For Users:

Tool & Code Downloads

Take advantage of CACTOS, and utilize the below artifacts in your data centre. Please note, as an on-going project, some artifacts are only available as nightly builds.

CACTOS
Chuckwa Agent
Package

Hadoop
Runtime
Package

Runtime
Management
OpenStack
Package

Runtime
Management
FCO Package

Runtime Model
Updater
Package

Runtime Model
Storage
Package

Runtime Model

P e
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CACTOS
Runtime
Toolkit

CACTOS
Runtime
Toolkit

CACTOS
Runtime
Toolkit

CACTOS
Runtime
Toolkit

CACTOS
Runtime
Toolkit

CACTOS
Runtime
Toolkit

CACTOS
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Identifies the infrastructure and provide periodic updates, e.g. load measurements. Chukwa
Incubating
src 0.5.0

Stores historical data on the infrastructure for further analyses. Hadoop
2.6

The Runtime Toolkit facilitates optimisation of a data center configuration by offering a set of
algorithms for initial placement and migration of virtual machines. The Runtime Toolkit is fully
integrated with the OpenStack platform.

The Runtime Toelkit facilitates optimisation of a data center configuration by offering a set of
algorithms for initial placement and migration of virtual machines. The Runtime Toolkit is fully
integrated with the FCO platform.

Updates the infrastructure models.

Stores the infrastructure models for a data centre.

Stores the infrastructure models for a data centre.

Nightly
x86 Win
Nightly
x86 Linux

Win32 x86
Binary
Linux x86
Binary
Nightly

Usage and
installation
instruction from
Apache website

As provided by
Apache Website,
Official instrutions

CactoScale Guide

Documentation and
Installation Guide

CACTOS



Fig 1. Website pages for CACTOS tools and code downloads

c) DownLoADs CACTOS WEBSITE

12| Page

The website as a primary platform for information and discovery of CACTOS tools and guides has
registered a healthy level of tracked downloads of tools, guides, articles and documentation. With a
total of 8289 downloaded items, this considered alongside website traffic suggests that a high

proportion of visitors to the website are downloading multiple items of this kind.

Document title Total Downloads
D7.3.2 Validation Goals and Metrics 120
D5.2.2 CACTOS Toolkit Version 2 142
D4.4 Integrated Data Collection and Analysis Frameworks 110
D7.4.1 Validation and Result Analysis 254
D6.2 Preliminary results from optimisation models

validation and experimentation 254
D5.4 Evaluation Methodology for the CACTOS Runtime and

Prediction Toolkits 274
D5.3 Operational Small-Scale Cloud Testbed Managed by

the CACTOS Runtime Toolkit 260
D5.1 Model Integration and Supporting Tooling 279
DA4.3 Parallel Trace Analysis 266
D4.1 Data Collection Framework 275
D3.3 Extended Optimization Model 280
D3.2 Predictive Cloud Application Model 233
D2.6 Workshop Preparation 261
CACTOS Flyer 188
Factsheet 134
IEEE CloudCom 2014 — The CACTOS Vision of Context-

Aware Cloud Topology Optimization and Simulation 126
CactoScale Poster 167
CactoOpt Poster 133
CactoSim Poster presented at SOSP 2014 128
CACTOS Press release — Flexiant 211
CACTOS Press Release - Umea University 167
CACTOS Press release — Dublin City University 159
CACTOS Press release — FZI (German) 153
CACTOS Press release FZI (English) 166
‘Meet CactoScale’ Demo Video 161
‘Meet CactoOpt’ Demo Video 161
‘Meet CactoSim’ Demo Video 215
Flexiant Video 263
D2.1 Project Website 272
D2.2 Dissemination & Collaboration Plan 262
D2.3.1 Dissemination & Collaboration Report & Newsletter 347
D3.1 Prototype Optimization Model 277
D4.2 Preliminary Offline Trace Analysis 282
D5.2.1 CACTOS Toolkit V1 317
D7.3.1 Validation Goals and Metrics 260
D4.1 Data collection framework 580
D2.3.3 Dissemination & Collaboration Report& .. CACTOS



D5.1 Model Integration and Supporting Tooling 272
TOTAL DOWNLOADS 8289

2. BLOGS

The consortium contributed to the monthly rolling blog schedule, administered by FLEX, to keep the website up to

date with news and communication the latest developments and updates about CACTOS tools and innovations.

LADT — CactoScale’s Lightweight Tool for Anomaly Detection

Published on by

CACTOS BLOG | Presenting a comprehend solution, monitoring our OpenStack
Physical Testbed

Published on by

This blog entry presents a robust selution for monitoring a data centre infrastructure exemplified at the OpenStack testbed UULM provides for
the partners in the CACTOS conso i n “Part 3: Staying Up-To-Date with Software and Reguirements”. The implementation is part
of CactoScale, described initially in "Meet CactoSc

CACTOS at CeBIT 2016

Published on by

The CACTOS projectis e
Hannover, Germ
Technology and t

Using Games and Gamification to Reduce Energy Use

3. ONLINE REPOSITORY MAINTENANCE

FZI will continue hosting the CACTOS project Subversion repository as basic service for enabling the
dissemination for each, and between each, of the project partners. The repository will also continue
to host all code developed within CACTOS for access by the public (post project term).
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IV. MEDIA GENERATION

1. PUBLICATIONS

Part of the CACTOS Dissemination strategy, the consortium aimed to have 15 articles published in

relevant journals/conference proceedings by the end of the project in M36. This target has already

been surpassed, with 29 (29 incl. posters) articles accepted or published by M24. A full list of

publications follows.

Title Partner Type  |Event Publication |[Status Link
Date
Modeling laaS Usage FZI, UULM |[Confere |7th Symposium on 15/10/2016 | Accepted |http://www.perfor
Patterns for the Analysis nce Software Performance mance-
of Cloud Optimization Paper 2016 symposium.org/201
Policies 6/program/
Experiences of UULM in  |Confere [9th ACM SIGPLAN 12/10/2016 | Accepted
Models@run-time with |collaboratiojnce International
EMF and CDO n with Paper |Conference on
PaaSage, Software Language
CloudSocke Engineering (SLE) http://www.sleconf.
t, and org/2016/Accepted
Acardia Papers.html
PEAS: A Performance uMu Journal JACM transations on 09/2016 Accepted
Evaluation framework paper |Modeling and
for Auto-Scaling Performance Evaluation http://dl.acm.org/ci
strategies in cloud of Computing Systems tation.cfm?id=2930
applications. (TOMPECS), 659
Towards Usage-based [UULM Confere [The 13th International [21/09/2016 |Accepted |http://2016.gecon-
Dynamic Overbooking in nce Conference on conference.org/pro
laaS Clouds Paper |[Economics of Grids, gram
Cloud, Systems and
Services (GECON
2016)(20.09.2016-
22.09.2016, Athens,
Greece)
Context-Aware Cloud [UULM Confere [The 5th European 05/09/2016 |Accepted |http://esocc2016.eu
Topology Optimization nce Conference on Service- /eu-project-track-
for OpenStack Paper |Oriented and Cloud program/
Computing (ESOCC
2016)(05.09.2016-
07.09.2016, Vienna,
Austria)
Challenges and QUB Confere [IEEE International 05/09/2016 | Accepted |http://csis.pace.edu
Opportunities in Edge nce Conference on Smart /CSCloud/sc2016/in
Computing Paper |[Cloud, New York, USA, dex.html
18-20 November 2016.
Die-Hard: Reliable Uumu Proceed|CCGrid 2016 16- Accepted
Scheduling to Survive ings and 19/05/2016 http://ieeexplore.ie
Correlated Failures in present ee.org/document/7
Cloud Data Centers, ation 515669/
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Towards Understanding [UMU Proceed|CCGrid 2016 16- Accepted
HPC Users and Systems: ings and 19/05/2016 http://ieeexplore.ie
A NERSC Case Study, present ee.org/document/7
ation 515730/
Decentralized cloud uMu Journal |Future Generation 03/2016 Accepted
datacenter publicat |Computer Systems
reconsolidation through ion http://dl.acm.org/ci
emergent and topology- tation.cfm?id=2869
aware behaviour. 424
Lightweight and Scalable|QUB Paper |Communications in 03/02/2016 | Accepted |http://link.springer.
Anomaly Detection for Computer and com/book/10.1007
Cloud Datacentres Information Science, %2F978-3-319-
Cloud Computing and 29582-4
Services Science, 135-
152, Springer
International Publishing
Switzerland, Vol. 538,
February 2016.
Considering Transient  |FZl in Paper [International ACM 05/04/2016 | Published |http://ieeexplore.ie
Effects of Self- collaboratioland SIGSOFT Conference on ee.org/stamp/stam
Adaptations in Model- |n with KIT |present the Quality of Software p.jsp?tp=&arnumbe
Driven Performance ation  |Architectures, Venice, r=7515438&isnumb
Analyses Italy er=7515382
Ensuring model FzI Paper [Modeling and 01/04/2016 | Published
continuity when and Simulation of
simulating self-adaptive present [Complexity in
software systems ation [Intelligent, Adaptive
and Autonomous http://dl.acm.org/ci
Systems 2016 (MSCIAAS] tation.cfm?id=2962
2016) 666
Improving laaS Cloud  [FZI Paper |Symposium on 04/11/2015 | Published |http://pi.informatik.
Analyses by Black-Box and Software Performance uni-
Resource Demand present [2015 siegen.de/gi/stt/35_
Modeling ation 3/03_Technische_B
eitraege/SSP_2015_
paper_6.pdf
Model-Based Energy FZlin Paper [European Conference |[07/09/2015 | Published
Efficiency Analysis of collaboratioland on Software http://sdqweb.ipd.k
Software Architectures |n with KTl [present |Architecture (ECSA '15), it.edu/publications/
ation  [Dubrovnik/Cavtat pdfs/stier2015a.pdf
Towards Automated DCU, FZI, [Confere [Eight EAl International | 24/08/2015 | Accepted |http://simutools.org
Data Driven Cloud and QUB  |nce Conference on /2015/show/progra
Computing Simulation Paper |[Simulation Tools and m-final
Model Creation Techniques
(SIMUTOOLS 2015),
Athens, Greece, 24 — 26
August 2015
BUNGEE: An Elasticity  [FZl in Paper |[Software Engineering | 18/05/2015 [ In Press |http://se2.informati
Benchmark for Self- collaboratio for Adaptive and Self- k.uni-
Adaptive laaS Cloud n with Managing Systems wuerzburg.de/pa/u
Environments University (SEAMS 2015), ploads/papers/pape
of Florence, Italy, 18 — 19 r-782.pdf
Wirzburg May 2015.
15| Page D2.3.3 Dissemination & Collaboration Report& CACTOS




Performance Anomaly [UMU Paper |ACM Computing 10/08/2015 | Accepted
Detection and Surveys
Bottleneck Identification
Heuristics and UMU and |Paper [Multidisciplinary 01/8/2015 | Accepted |http://www.schedul
Algorithms for QUB International ingconference.org/
Data Center Scheduling Conference:
Optimization Theory
and Applications
(MISTA 2015), Prague,
Czech Republic, 25 — 28
August, 2015.
HPC System Lifetime UMU in Paper [The 24th International | 01/06/2015 | Accepted |http://www.hpdc.or
Story: Workload collaboratio IACM Symposium on 5/2015/
Characterization and n with the High-Performance
Evolutionary Analyses [Lawrence Distributed Computing
on NERSC Systems Berkeley (HPDC 2015), Portland,
National Oregon, USA, 15 - 19,
Lab (US) Uune, 2015
A212: an Application UMU Paper [The 8th International 01/06/2015 | Accepted |http://people.renne
Aware flexible HPC Workshop on s.inria.fr/Adrien.Leb
scheduling model for Virtualization re/VTDC/vtdc15.ht
Low Latency allocation [Technologies in ml
Distributed Computing
(VTDC15), a collocated
workshop with The
24th International ACM
Symposium on High-
Performance
Distributed Computing
(HPDC 2015). Will also
appear in HPDC
proceedings. Portland,
Oregon, USA, 15 -19,
June, 2015
Performance-Based UmMu Paper [The 15th IEEE/ACM 01/05/2015 | Accepted |http://cloud.siat.ac.
Service Differentiation International cn/ccgrid2015/
in Clouds Symposium on Cluster,
Cloud and
Grid Computing (CCGrid
2015), 4 — 7 May, 2015,
Shenzhen, Guanddong,
China
Telco Clouds: Modelling [UMU in Paper [The 5th International 01/05/2015 | Accepted |http://closer.sciteve
and Simulation collaboratiojand Conference on Cloud nts.org/?y=2015
n with Lund|Present [Computing and
University [ation  [Services Science
(Sweden) (CLOSER 2015), 20— 22
May 2015, Lisbon,
Portugal
A Lightweight Tool for  |QUB Paper [The 5th International 01/05/2015 | Accepted |http://closer.sciteve
Anomaly and Conference on Cloud nts.org/?y=2015
Detection in Cloud Data Present |Computing and
Centres ation  [Services Science
(CLOSER 2015) 20 — 22
May 2015, Lisbon,
Portugal
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CactoOpt: Workload UMU Poster |ACM EuroSys, 21 —24, | 01/04/2015 | Accepted |http://eurosys2015.1
Analysis and April, 2015, Bordeaux, abri.fr/
Classification for France
Optimizing Capacity
Auto-scaling
Analysis and UMU Paper |ACM Multimedia 01/03/2015 | Published |http://www.mmsys.
characterization of a Systems (MMSys), 18 — org/index.php/mms
video-on-demand 20 March 2015, ys-2015
service workload Portland, Oregon, USA
IThe CACTOS Vision of  |All (FZI and [Paper [The 6th IEEE 01/12/2014 | Accepted |http:/www.cactosfp
Context-Aware Cloud  |UMU lead) International 7.eu/wp-
Topology Optimization Conference on Cloud content/uploads/20
and Simulation Computing 14/10/The-CACTOS-
ITechnology and Science Vision-of-Context-
(CloudCom 2014), 15 — Aware-Cloud-
18 December 2014, Topology-
Singapore Optimization-and-
Simulation-CACTOS-
.pdf
CactoSim poster DCU and [Poster [Symposium on 01/11/2014 | Accepted |http://www.cactosf
Fzl Software Performance: p7.eu/wp-
2014 (SoSP), 26 — 28 content/uploads/20
November, 2014, 14/11/SOSP_2014_
Stuttgart, Germany. CactoSim_Poster_V
1.9_HG.pdf
Towards Modelling and |FZI Paper [Symposium on 01/11/2014 | Published |http://www.perfor
Analysis of Power and Software Performance: mance-
Consumption of Self- present [2014 (SoSP), 26 — 28 symposium.org/filea
Adaptive Software ation [November, 2014, dmin/user_upload/
Systems in Palladio Stuttgart, Germany. palladio-
conference/2014/pa
pers/paper12.pdf
Optimised Cloud Data |UULM, DCU|Paper [eChallenges 01/10/2014 | Accepted
Centre Operation and FZI and conference, 29 — 30
Supported by Simulation Present |OCtonber, 2014,
ation  [Belfast, Ireland.
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2. DISSEMINATION MATERIAL

Fig 2 — CACTOS branded promotional items

3. POSTERS AND PRESENTATIONS

18| Page

In order to successfully disseminate CACTOS, the CACTOS poster is used to provide highlight
information, and prompt further investigation or discussion. The poster covers both the project, and

the tools the project will produce.

Further, for occasions when members of the CACTOS consortium have an opportunity to present
CACTOS to an audience, a template presentation has been available in the Subversion repository (as
well as on the project website), since early in the project. The focus of this presentation was
originally on CACTOS as a project, given the early stage of the project, in order to explain our
intentions. However, the presentation will now focus more on the outcomes of the project, in line
with the shift in our dissemination intentions, using clear messaging to promote the CACTOS

solution to the core target markets identified in D2.5.2.

D2.3.3 Dissemination & Collaboration Report& .. CACTOS
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www.cactosfp7.eu

Context-Aware Cloud Topology
Optimisation and Simulation

Management of cloud applications and data centre resources has become increasingly complex, due in large
part to a substantial increase in the degree of heterogeneity and scale. Topology optimisation tools and
algorithms currently in use for optimal placement of applications across such heterogeneous resources are
typically trial-and-error based. Predicions enable the evaluation of such optimisation algorithms and their
complex interactions towards better reasoning at decision time, e.g. optimising for a specific trade-off.

\ Infrastructure |

Scale

cac‘l:o ()

CactoScale acquires and analyses
application behaviour and infrastructure

CACTOS Runtime Toolkit |

cac o'

CactoSim is a discrete event si

CACTOS addresses the specific
problems data centre operators
face due to the exploding
heterogeneity of the underlying
hardware. The major targeted
impact of CACTOS is to enable
data centre operators to deliver
cloud-based applications on top
of current and future
heterogeneous hardware as
energy efficient as possible.
CACTOS aims to deliver the
infrastructure that fits best to the
application of a customer in terms
of observed quality with
minimised operational costs and
consequently increased
competitiveness.

ies mathematical models

(DES) framework that enables the
ion of the effect of provisi

data. It multiple
suurces of performance and error
monitoring data and updates
Infrastructure Models accordingly.

Project Coordinator
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to optlmlse application-resource mappings
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Figure 1: The CACTOS Poster
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www.cactosfp7.eu

Context-Aware Cloud Topology
Optimisation and Simulation

Optimise your
data centre

Simulate before

you #)qu o

caclo @

/Understand your

application

Project Coordinator

Prof Dr.-Ing. Stefan Wesner
University of Ulm
stefan.wesner@uni-ulm.de

Figure 2 The latest CACTOS Poster presented in ISC 2016

4. FACTSHEET

The purpose of the CACTOS factsheet is to provide based project information for people interested
in the project generally.

Whilst we have adopted a more product-focused approach to dissemination during the second year
of the project, and so created a new flyer (see below), it is important that the factsheet remains up
to date and still conveys the most recent information regarding the project. Therefore, the factsheet
has been updated throughout the project as it has matured.
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The factsheet does remain an important dissemination tool for project awareness, however, we
expect to see a shift use of the factsheet to use of the product-focused flyer (below) so that the

CACTOS tools are able to make the biggest possible impact amongst our target users.

September 2015

CACTOS

Context-Aware Cloud Topology
Optimisation and Simulation

CACTOS delivers three major tools as part of two different toolkits: the Runtime Toolkit for
managing a live data centre and the Prediction Toolkit for what-if-analyses. CactoScale: A set of
tools and methods to acquire and analyse application behaviour and infrastructure performance
data. CactoOpt: Mathematical models and their realisation to determine the best fitting resources
within a provider context. CactoSim: A prediction and simulation environment for diverse

application workloads

AT A GLANCE

Project title:

CACTOS

Context-Aware Cloud
Topology Optimisation and
Simulation

Projects coordinator:
Prof. Stefan Wesner
stefan.wesner@uni-ulm.de
Ulm University, DE

Partners:

The Queen’s University of
Belfast, UK

Flexiant Limited, UK

Umea Universitet, SE

FZI Forschungszentrum
Informatik am Karlsruher
Institut fiir Technologie, DE
Dublin City University, IR
PlayGen, UK

Duration:
36 months, Oct 2013 -
September 2016

Total cost:
4,761,232 €

Website:
http://www.cactosfp7.eu
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Context

User demand and new technologies are driving
adramatic increase in cloud infrastructure scale,
heterogeneity and complexity. Demand for

better energy efficiency has led to a variety of
different technological options to build servers
from different CPU architectures optimised

for energy efficiency or performance as well as
specialised options for highly parallel tasks such as
manycore systems or General Purposed Graphical
Processing Units, GPGPUs. Additionally the service
complexity has evolved from models very similar
to traditional server hosting to more interactive
services (e.g. remote rendering or gaming) as well
as moving towards more complex services on top
of hardware and basic platform services. Similarly
data centres have made significant investments

in energy efficient buildings, server racks and
facility management technology and understand
themselves as Smart Consumers in evolving
SmartGrid environments.

To cope with the challenge to optimise the mapping
of services to a variety of different resources, both
hardware and software related (e.g. licenses),
requires topology-aware mappings. This mapping
needs to consider placement of the services across
geographically distributed centres and demands
new intelligent and cross-domain integration of
actual and historical data.

Figure 3: Page 1 of updated CACTOS Factsheet
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Approach

CACTOS addresses the challenges of this in-
creased complexity and heterogeneity from
several angles.

An intensive modelling activity will deliver
models for workloads, infrastructure
landscapes as well as facility management
information and energy supply information.

Collection and analysis of historical usage
data and derivation of intelligent
management strategies integrating research
results from the cloud and data centre
management field as well as from
Mathematics and operations research build
the basis for the optimisation and topology
aware placement

Dynamic workload placement, scheduling
and migration by continuous optimization
across multiple partially orthogonal or
correlated criteria

Asimulation framework for conducting costs
and risk analysis in order to validate the
developed intelligent context-aware cloud
topology optimisation strategies for
robustness on a large scale beyond the limits
of prototypical installations and de-
ployments

Validation by deployment in three distinct
scenarios for business analytics, enterprise
applications and technical computing use
cases.

In summary, the CACTOS project addresses the
particular challenges faced by infrastructure
and service providers of substantially increased
diversity of computing systems and platforms
from leading edge specialised hardware to
“low end” commodity off-the-shelf equipment.
With its results, the project is addressing
different timeframes. In the short term the
work on modelling infrastructure and work-

CACTOS Runtime

Figure 1: Overview on the CACTOS Toolkits.

Impact

CACTOS addresses the specific problems data
centre operators face due to the exploding
heterogeneity of the underlying hardware,
increasing demand for energy efficiency while
supporting more demanding and diverse appli-
cations on top of cloud infrastructure and
platforms.

The major targeted impact of CACTOS is to
enable data centre operators to deliver cloud-
based applications on top of current and future
heterogeneous hardware as energy efficient as
possible.

CACTOS aims to deliver the infrastructure
that fits best to the application of a customer
in terms of observed quality with minimised
operational costs and consequently increased
competitiveness.

CACTOS will bring these benefits directly to
innovative cloud providers and data centre
operators delivering more efficient services on
modern and more energy-efficient hardware.

load will deliver the basis for changing opera- CACTOS will speed up the availability of research
tion policies already during the lifetime of the !'esults PY mtggratmg resez'arch CO"FePfS

project. In the mid term the integration of the immediately into prototypical versions of a
models and their validation using simulations commercially available cloud middleware.

will open the opportunity to enable a simula- The ability to adopt new hardware offers faster
tion and knowledge based management either leads to a reduced energy and CO2

system automatically adapting to and optimise footprint or allows delivering results for the same
for different pre-planned scenarios. The problem in shorter time frames.

CACTOS project will aim in its long-term vision
to pave the way towards the highly exploratory
field of self-automated and self-optimized
adaptation for the highly dynamic and complex
workloads faced by cloud operators.

Figure 4: Page 2 of updated CACTOS Factsheet

5. FLYER

We have also produced a CACTOS flyer, which has been used to publicize the project at various
events. The flyer is more marketing oriented and can be handed to people interested in managing
their cloud platforms with CACTOS, in order to engage potential users of the CACTOS outcomes,
rather than those specifically interested in the project behind the tools. The flyer has, and will
continue to be, used to maximize our impact at trade fairs and meetings, as well as giving potential
users from the target market a ‘take home’ that will enable and encourage them to follow up their
interest in the CACTOS tools at a later date.

Given the purpose of the flyer is more of a marketing intention; the main attention of the user is
drawn to the outcomes of the project, rather than information about the project itself. In this way, it

is much more product orientated and shows our move in the second year from project-focused, to
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tool-focused dissemination. For more information, users are directed to the CACTOS website, which

when the redesign is live will also adopt this product-focused approach.

Once folded, the Flyer features a front cover with the project logo. This is opened to reveal the

information concerning each tools, as well as the insert explaining why users should be interested in

CACTOS. The insert can be folded out of the way to reveal information concerning the CACTOS

vision. Finally, the back cover of the folder flyer shows the project partners, and EU funding

information.

In recent years, user demand and new technologies have
created a drastic increase in cloud infrastructure scale,
heterogeneity, and complexity. Coupled with an increased
demand for better energy efficiency this has led fo a varie-
ty of technological options to build servers from different
CPU architectures as well as speciaksed options for highly
parallel tasks such as many core systems or general pur-
pose graphics processing units.

At the same time, service provisioning has evolved from
web services and infrastructure virtualisation to clouds,
which is conceptually very similar to the evolution from tra-
ditional server hosing to more interactive services (e. g.
remote rendering or gaming).

Moderm offerings 9o beyond simple services, including full
platforms, complex compositions, and whole infrastructu-
res. This leads to significant complexity in mapping the dif-
ferent modules of these solutions on the large variety of
available hardware options. Similarly data centres have
made significant investments in energy efficient buildings,
server racks and facility management technology and un-
derstand themselves as smart consumers in evoiving
SmarGrid environments.

To cope with the challenge of optimising the mapping of
services to a variety of different resources, both hardware
and software related (. g. high bandwidth demands), re-
quires topology-aware mapping. This mapping needs to
consider placement of the services across geographically
distributed centres and demands new intelligent methods
for cross-domain integration of actual and historical usage
data.

Prof. Dr. Stefan Wesner
WWW_uni-uim de

Queen’s University Belfact
Prof. Dimitrios S. Nikolopoulos
www.qub 3¢ uk

Flexiant Limited
Craig Sheridan
wwiw fiexiant.com

mea University
Dr. Per-Olov Ostberg
www.umu.se

FZI Forschungszentrum informatix
g Sl Context-Aware Cloud Topology
Dublin City University Optimisation and Simulation
Dr. James Byme
www.dcuie

PlayGen
Mayur Ahir
www playgen.com

Contact the Project Coordinator
Prof. Dr. Stefan Wesner
E-mail: stefan.wesner@uni-uim de

This project has received funding from the.

ment and
‘ment no 610711,

For more information visit: wwwi.cactosfp7.eu

Figure 5: Flyer front cover (right), back cover (middle) and insert (left)
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CACTOS addresses the
specific problems data cen-
tre operators face due fo
the exploding heterogeneity

Figure 6: Flyer inside information when opened. The CACTOS Tools (left and middle) and immediately visible, whilst the vision is covered by

of the underlying hardware.
One targeted impact of CACTOS is to enable data centre
operators to deliver cloud-based applications on top of cur-
rent and future heterogeneous hardware as energy efficient
as possible.

CACTOS aims to deliver the infrastructure that fits best to
the application of a customer in terms of observed quality
with minimised operational costs and consequently increa-
sed competitiveness.

Target Group

* Data Centre Operators

» Cloud Operators

Functionality

* Collect infrastructure and hardware data

* Collect application behaviour data

Functionality

» Simulate optimisation models

* Predict behaviour of applications on different resources
+ Vabidate and improve models

AC sion
* Cover a variety of Cloud workloads

* Selection of best fitting data centre

* Automated mapping fo resources

* Detect changing conditions and failures
* Automated workload relocation

Solu
« Describe applications in terms of workload behaviour
« Spiit applications into segments and classes

+ Describe node capability and data centre topology

on Idea

Realisation Steps

 Use existing trace data

* Collect data on actual use of infrastructures

- Separate workload and infrastructure models

* Integrate top-down and bottom-up models into a holistic

optimisation mode!

ise refinement and validation from basic cloud
middleware beyond typical limits in size of prototypical
infrastructure

the insert which explains why users should be interested in CACTOS

6. BLOGS

24 |Page

Hosted on the project website, the CACTOS blog has been a major dissemination platform for

CACTOQS, as it provides regular updates on the project and the CACTOS tools on our core

dissemination ‘hub’ of the website.

Further, the content created for the blog is used to supplement our social media dissemination

channels, which in turn drive additional traffic to the blog and website.

D2.3.3 Dissemination & Collaboration Report&
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Using Games and Gamification to Reduce Energy Use
Pubiished on by

Games and gamification can be used to motivate and support citizens' behaviour in energy use, but this is not without it's potential downfalls.
Since most games rely on some methoed of internal or external reward, associating rewards with activity is not to be taken lightly. One false move
and...

CACTOS wins Symposium of Software Performance 2015 Best Poster Award

Pubiished on by

Christian Stier, Dr.-Ing. Henning Groenda, Prof. Ralf Reussner from the FZI Research Center for Information Technology and Jun.-Prof. Anne
Keoziolek from the Karlsruhe Institute of Technology received the Best Poster Award at the Symposium on Software Performance 2015 (SSP
2015). The poster illustrates an architecture-level approach for evaluating energy...

CACTOS Workshop & Networking Session @ ICT2015

Pubiished on by
CACTOS was pleased to attend the ICT 2015 event in Lisbon last week, along with partners from Flexiant, the University of Ulm and Dublin City
University; we were there to talk to the attendees about CACTOS and share our flyers and thoughts with them. In addition we were joined...

. Figure 7: A snapshot of our CACTOS blog posts

In year 3 the blog became a crucial tool in raising awareness of the CACTOS tools and flagging events
we were a part of as the project was at a mature stage. The content complemented the CACTOS
github which now hosted tools, technical information and support documents for those using tools.
focus of the blogs content developed to cover all elements of the technical work that was being
undertaken by project partners. This helped to both inform our audience, but also to demonstrate
the leading nature of the project, and so position the project as experts in the field so that the target
users are aware that the tools which are produced are of high quality and benefit from expert

development.

EXTERNAL BLOGS

In addition to CACTOS project blog posts, the project received valuable coverage on many external
blogs which have an ongoing impact for dissemination to relevant audiences. For example, the blog
post on UULM'’s blog in February 2016 had an estimated 2460 views,

In order to ensure that all elements of the project’s technical work is covered, we utilised a blog

schedule which mapped out when each partner would be due to submit a discussion of their work.

7. TooLs, VIDEOS & GUIDES

25| Page

As part of the shift in our dissemination strategy to be more product-orientated and increasingly
focus on the tools that the project will produce, the consortium has created tool specific
promotional videos and user guides. These are to be incorporated into the redesigned website, as

well as ensuring that potential users are aware and able to make use of the CACTOS tools.

D2.3.3 Dissemination & Collaboration Report& .. CACTOS



Promotional videos have been produced, with CactoScale, CactoOpt, and CactoSim each having a
video featuring a demonstration and explanation of the tools, so that potential users can preview

and get a better understanding of the tools

These include a demonstration of the tools in action, so that users are able to better visual the usage

of the tools and awareness of their functionality.

<
cactos —~—_

Pl
Scale

caclo @~
/'Meetc/actoScale' / #

/

Figure 8: A still from the 'Meet CactoScale’ video

As well as promotional videos, the consortium has also produced user guide documents for
CactoScale, CactoOpt, and CactoSim.

These user guides are designed in order to ensure that potential users of the tools are able to make
full use of the software. This will mean that they are more likely to take advantage of the tools, as
well as recommend them to others. These guides will therefore contribute to maximising not only
the impact of the CACTOS tools, but also the wider it’s dissemination.

Both the videos and user guides will be updated as each tools develops to ensure that they are

relevant.
Video title Producing | Number Link
partner of
views

CactoSim Demo - Design- FZI 144 https://www.youtube.com/watch?v=vPI5RkpCElc

Time Predictions for

Cloud Data Centres
CACTOS Cloud Expo FLEX 55 https://www.youtube.com/watch?v=pBoAKapVpFI

Workshop Discussion
Meet CactoSim DCU 43 https://www.youtube.com/watch?v=Ah6uW 1kfjkA
Meet CactoOpt umu 29 https://www.youtube.com/watch?v=0sqlksUQiPM
Meet CactoScale QuB 58 https://www.youtube.com/watch?v=afK1KDSIVYg
ICT2015 CACTOS Workshop FLEX 160 https://www.youtube.com/watch?v=_Q5YxOmOyqU

and Networking
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2. Install Subclipss client for SWN itaile vis Edipze
hittp:ffmarketpiace. edipse org/content/subclipse

3. Install Buckminster by going to “Help -» Install new software” selecting cone “Buckminster™
package and “Buckminster SVM support |Subdipse)”
hittp:/fdownload eripse orgtools hudsminster fupdates-8.4
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Figarn 7 Buckralnsier buiclicdion pockoges anisciion

4. From the same “Heip - install new software” menu inctall istest Pallagio version ssiscting all of
the availabie packages

Iittpfsdgwet. ipd. kit.ecu/feclipse, pallagio fnight iy

3. Once the obove steps exsouted and Eclipse is restarted dick “File - Import < Buckminster =
Materialize from Budcminster MEPEC, CQUERY, or BOM™

4|Page CoctoSim User Manual Cactos

Figure 9: The installation page from the CactoSim user guide

8. OTHER

Branded pens, mugs and keyrings were produced to promote CACTQOS, in line with our ‘project and
product’ approach to raising awareness of the CACTOS innovations. These were disseminated at
industry events and conferences.
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V. DISSEMINATION ACTIVITIES

This section outlines the activities the consortium has taken part in to further enhance the
dissemination and potential uptake of the CACTOS solution through collaboration between partners,

and with external actors.
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Figure 10 Christopher Hauser (UULM) explains the CACTOS architecture in ISC 2016

1. UULM

e  Provided one blog entry as planned (March 2016)

® Promoted CACTOS in lectures:

o

Stefan Wesner, “Data Centre Networks Architecture and Protocols”, Lecture for Master Students,
University of Ulm, Summer Term 2016

Stefan Wesner/Lutz Schubert: “Cross-organisational distributed systems and clouds”, Lecture for
Bachelor and Master students, University of Ulm, Summer Term 2016.

Stefan Wesner, Jorg Domaschka: “Computer Networks”, Lecture for Bachelor and Master students,
University of Ulm, Winter Term 2015.

Jorg Domaschka, “Research Trends in IoT”, Seminar for Master Students, University of Ulm,

SummerTerm 2016

e  Bachelor and Master theses:

o
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Efficient transport and anomaly analysis in large networks, Benjamin Droemer, October 2015 (BT
completed)

Classification of Virtual Switch Approaches in Clouds, Arslan Khan, March 2016 (MT completed)
A Proactive Alert Engine for Cloud-enabled Applications using Machine Learning Algorithms, Syed

Tauqeer Hasan, June 2016 (MT completed)
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o Network Bandwidth Sharing for VMs, Timo Mdiller (BT on-going)
o Dynamic VM Network Scheduling, Santhosh Ramaputam (MT on-going)
o Live Migration mit den Hypervisor VMWare ESXi und Microsoft Hyper-V, Udo-Giinther Bootsch (BT)

Publish academic results:

o Papers and Presentation
= ESOCC 2016

= GECON 2016

Poster designed and animation to be presented at the CACTOS booth at the ISC 2016.

Representation and dissemination of CACTOS at ICT 2015 in Lisbon

Several meetings with industry partners

o German cloud provider; interested in trying out CACTOS results and tools in their data centre (3

meetings in 2016), agreement on further collaboration, cf. (D2.5.3 Exploitation Activities Report)

o IT operator of large German manufacturer; interested in CACTOS results on application modelling
techniques, cloud data centre operation, and optimisation algorithms (4 meetings in 2016);

agreement on common research project, cf. (D2.5.3 Exploitation Activities Report).

o Ulm-based SME specialised on data centre operation; interested in automatic data centre operation
(4 meetings in 2016). agreement on common research agenda around automatic deployment and

data centre optimisation.

Several meetings with research and uptake partners with promoting of results

o bwCloud project consortium: Baden-Wiirttemberg wide consortium of university data centres;
interested in automatic data centre operation and dynamic scheduling (7 meetings since Sep 2015);
agreed on use of CACTOS tools in bwCloud production phase starting in January 2017; cf. cf. (D2.5.3

Exploitation Activities Report).

UULM data centre operators: interested in insights gained with Molpro modelling (3 meetings since
Sep 2015).

2. QUB

e QUBran a stream at the Multidisciplinary International Scheduling Conference held in Prague August
2015 (http://www.schedulingconference.org/). As co-Chair of this conference series, this was an excellent
opportunity to alert and expose the project to researchers in the scheduling community. Further to co-

Chairing the event, a paper was presented, with collaboration from Umea.
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e Blog entries and guidelines were provided for the project website. Further entries will be provided in the

future and the guides will be further updated and refined.

e A presentation was done at CLOSER 2015 conference for a regular paper. The paper was nominated for
the best student paper award.

e  Published academic results (paper and presentation) at CloudCom 2014
e  Published academic results (paper and presentation) at CLOSER 2015

e Published academic results (paper and presentation) at Simutools 2015
e  Published academic results (paper and presentation) at MISTA 2015

e  Promoted project to scientific and industrial community through Newsletter and LinkedIn groups.

3. FLEX
. Led WP2, coordinating telcos, workload and deliverables
. Presenting CACTOS at FIA Athens March 2014
. Presenting CACTOS at Cloud Expo London  March 2015
o Presenting CACTOS at SummerSoC Crete  July 2015
. Presenting CACTOS at ScotSecure April 2015
° Presenting CACTOS at ScotCloud June 2015
. Presenting CACTOS at ICT Lisbon  October 2015
° Internal presentation of CACTOS to angel investors June 2016
. Internal presentation of CACTOS to Flexiscale June 2016
° Presenting CACTOS at at SummerSoC Crete July 2016
° Presenting CACTOS at Venturefest Glasgow September 2016
° Internal presentation of CACTOS to Exalnformatics September2016
° Presenting CACTOS at ICT Proposers’ Day Bratislava September 2016
. Managed social media channels to promote project.
. Managed, maintained and updated live CACTOS website
. Completed initial draft of redesigned website
. Managed the online blog, editing, publishing and promoting all blogs
. Contributed 3 blogs written by Flexiant
. Web and social media analytics
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. Leading on STORMCLOUDS collaboration
e Updated Factsheet
o Designed Flyer

e Edited and branded partner-produced tool-specific videos

4. UMU

e UMU organized the 39, 4th, 5th gth 7th gth and 9t Cloud Control Workshops where we presented in each of
them results from CACTOS. The workshops where widely attended with invited guests from the industry
including Google, VMware, Simula Research, Ericsson Research, Microsoft research, Battery ventures, IBM
Research, Alcatel-Lucent, and Intel Research. Besides the industry guests, in total, more than 400 attendees
were present in all the workshops, many of them from academic institutions in Europe, the US, and Asia.
More Information on what was presented in each workshop can be found here

(http://cloudresearch.org/workshops/workshops/)
e Paper presented in MMSys 2015 on the analysis of Video-on-Demand workloads
e Poster presented in EuroSys 2015 on the design of the Workload Analysis and Classification Tool
e Paper presented in CCGrid 2015 on vertical elasticity within CactoOpt
e Paper presented in CLOSER 2015 on optimization in heterogeneous environments

e  Paper presented in ICCAC 2015 on the tradeoffs between different management decisions when optimizing

Cloud systems
e  Two papers in CCGrid 2016
e Three journal papers in top journals

e  One Tutorial in IEEE ISPASS 2016, one of the premier conferences on performance modeling and evaluation.

The tutorial was attended by more than 30 researchers from around the world.
e Two posters in top cloud and system conferences (SoCC2016nd EuroSys2015)
e Keynote speech by Erik EImroth at CloudTech 2015
e Blogs

e  Results integrated in the Cloud computing course taught in 2014, 2015 and planned for 2016 for M.Sc.

students.

5. FZI

FZI will continue hosting the CACTOS project Subversion repository as basic service for enabling the
dissemination for each and between all partners. The repository will also continue to host all code developed
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within CACTOS for access by the public. FZI will contribute to and assist the consortium in creating CACTOS
white papers and online documentation. We will continue to use our close collaboration with the chair on
Software Design and Quality at the KIT to raise awareness in the academic world and introduce students to
the state of the art in lectures. Spreading our ideas among students allows us to get into contact and makes it
likely that they’ll use our approach later on in industry. As academic partner, we have published and plan to
publish our academic research results, preferably joined with other partners, at appropriate venues in
journals, conferences, workshops, and provide tool demonstrations. Targeted venues are COMPARCH, SEAA,
ICSE, ESEC/FSE, WICSA/ECSA, ASE, MODELS, ICPE, FESCA, WCOP, FACS, and for IDE and technical results
EclipseCon. We will leverage our established cooperation with researches and industry to promote CACTOS
and Open Source solutions. FZI has promoted and will continue to promote CACTOS results to partners from
industry and academia that collaborate with FZI on topics from the domain of Cloud Computing, energy
efficiency and Continuous Quality Engineering.

e Updated project flyer
e Updated project factsheet
e Provisioning of content for the website including news, blog entries and social media content (ongoing)
e  Providing and maintaining a Subversion repository (ongoing)
e Collaborate with chair SDQ at KIT (ongoing), promote jobs and theses to students
o Master theses
=  Profiling and optimization of energy consumption of mobile applications at design time
(completed). Received an award by the Karlsruhe Association of Software Engineers:

http://www.vksi.de/sneak-preview-big-data-ein-jahr-nach-dem-hype-mit-

preisverleihung/.

= Design and analysis of run-time criteria for the partitioning of applications between
servers and mobile devices (completed)

o Practical courses

= Analysis and visualisation of predicted power consumption threshold violations
(completed)

= Development of an optimization plan-based reconfiguration interface for SimulLizar
(completed)

= Coupling of SimulLizar with the optimisation framework PerOpteryx in order to support
the optimisation of self-adaptive software systems at design time (completed)

= Instrumentation and extension of SPEC SERT benchmarking tools for the automatic
extraction of server power models (completed)

= Extraction of hierarchical power models for CACTOS (completed)

= Implementation and integration of distance metric evaluations for EDP2 (completed)
o Student jobs

= Implementation of energy analyses for self-adaptive software systems (completed)

= |Implementation of reconfiguration time measurement infrastructure in simulations
(completed)

=  Extension of Palladio to support the simulation of black-box behaviour models
(completed)
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= Extension of Simulizar to support further metric collection and processing (completed)
= Improvement of transient effect interpreter implementation in SimulLizar (completed)
= Implementation of EDP2 result storage metadata in CDO (completed)
e Publish academic results
o Paper and Presentation
= SoSP 2014
= CloudCom 2014
= Seams 2015
=  Simutools 2015
= ECSA 2015
=SSP 2015
= MSCIAAS 2016
= QoSA 2016
o Poster at SSP 2015
e Update of architecture and overview diagrams
e Research exchange with Fraunhofer IESE (ongoing)
e Research exchange with chair for Software Engineering at Universitat Wirzburg (ongoing)
e  Creation of CactoSim poster
e Produced and published CactoSim Screencast Tutorial video.
e Tool demonstration of CactoSim with DCU at SoSP 2014.
e  Provided feedback on product-oriented website relaunch.

e Provided feedback on CACTOS code dissemination and documentation structure for final GitHub code
release

e Automated creation of deployable artefacts for taking the toolkits for a test drive.
e  Contributing simulation extensions and results from CACTOS to the Palladio community (ongoing)

e  Creation of a heedlessly executable CACTOS Prediction Toolkit for use and integration in command line
workflows

e Promoted CACTOS at CeBIT 2016 (http://www.cactosfp7.eu/2016/03/22/cactos-at-cebit-2016/)

e  Promoted CACTOS in biannual FZI report

Promoted and summarized CACTOS results in book on the Palladio approach
(https://mitpress.mit.edu/modeling)
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6. DCU

e Contribution to project flyer

e Contribution to project factsheet

* Providing news to the CACTOS FP7 website

e Providing blog entries to the CACTOS FP7 website

e Providing social media content to the CACTOS website

e Dissemination through www.sim.ie research group channel
e On-going PhD thesis (Sergej Svorobej)

¢ Integration of CACTOS results towards course development
e Dissemination at ICT 2015 (Lisbon)

e Lead presenter at NC4 2014, NC4 2015, NC4 2016

e Contribution to CactoSim poster

e Meeting with IT Solutions Ltd. (Ireland) in relation to simulation capability and potential future

collaboration (ultimately leading to successful national funding)

e Meetings with industry promoting CACTOS work (Intel, BT, SATEC, Linknovate, Tieto) ultimately
culminating in successful H2020 funding from the ICT-06 call for the RECAP project, with UULM and
uMu

e Preliminary meetings with DCU spin out company (Modelling and Simulation Technologies Ltd.)

regarding potentially exploiting results from CACTOS work

* Meeting with Universidad Politécnica de Madrid (UPM) - ETSISI (Spain) in relation to potential

future collaboration as a result of CACTOS outputs
e Contribution to website relaunch.

* Ongoing contributing of simulation-related results from CACTOS to the Palladio community

7. PLAYGEN

No update since D2.3.2.
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VI. EVENT IMPACT ASSESSMENT

1. UULM
. Countries Size of
Event Date Target Audience addressed Audience
ICT 2015 20- Research & Industr Europe 6000
22/10/2015 y p

Jorg Domaschka, Lutz Schubert,
Partner UULM Attendee(s) Christopher Hauser, Athanasios
Tsitsipas, Daniel Seybold,
Frank Griesinger

Dissemination of CACTOS results and on-going research work within the

R;:tsi(():in ?t?on European Research community and Industry.

P P Invited speaker about the challenges on software engineering.

Feedback Discussions on collaboration points with the CACTOS project.

received

. Countries Size of

Event Date Target Audience addressed Audience

ISC High Performance 19- HPC audience. Users, :

2016 22/06/2016 Buyers and Influencers International | 3000
Stefan Wesner, Christopher Hauser,
Athanasios Tsitsipas, Marion Moser,

Partner UULM Attendee(s) Stefan Bonfert, Volodymyr
Kushnarenko

Reason for Spread the results on operating HPC applications and their workloads on a

participation CACTOS enabled Cloud Infrastructure.

Awareness of CACTOS abilities was raised. Datacentre operators from Europe,

E:E;Eigk operating an OpenStack testbed, interested using CACTOS on their premises.
(under discussions unofficially)
. Countries Size of

Event Date Target Audience addressed Audience

05- : . .
ESOCC 2016 07/09/2016 Academic Community International | 90
Partner UULM Attendee(s) Christopher Hauser, Daniel Baur
Reason for Present how CACTOS can be enabled in an OpenStack testbed
participation
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Feedback Audience showed interest in the project and further discussions on CACTOS
received were going.
. Countries Size of
Event Date Target Audience addressed Audience
GECON 2016 20- Academic Communit International | 40
22/09/2016 Y
Partner UULM Attendee(s) Athanasios Tsitsipas
Reason for Present how to move towards a usage-based dynamic overbooking in IaaS
participation Clouds.
Feedback The paper and the presentation received positively feedback. Further
received discussions on dynamic overbooking in the cloud were made.
. Countries Size of
Event Date Target Audience addressed Audience
F2F meeting with IT 25.022016
operator of large 14.03.2016 Industry Germany /Int 5
German manufacturer 30.05.2016 ernational
22.07.2016
Jorg Domaschka, (Stefan Wesner,
Partner UULM Attendee(s) Christopher Hauser)
Reason for Present CACTOS results and ideas for collaborations and CACTOS uptake.
participation
Feedback Participants expressed huge interest. Agreed on future collaboration. Contract
received signed in September 2016.
. Countries Size of
Event Date Target Audience addressed Audience
. . 18.03.2016,
gilr’nrlr;eneglr;%v Itr}(l)vider 30.05.2016, Industry S:rl;;rtlialonn),a/llnt 4
P 22.07.2016
Partner UULM Attendee(s) Jorg Domaschka, (Stefan Wesner)
Reason for Present CACTOS results and ideas for collaborations and CACTOS uptake.
participation
Participants expressed huge interest. Agreed on future collaboration. Opened
Feedback CACTOS testbed for interested party. Memorandum of understanding agreed
received upon in July 2016. Preparation of common research proposal underway.
Submission planned for December 2016.
. Countries Size of
Event Date Target Audience addressed Audience
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. . 10.08.2016
I;ZF Z’;ﬁ%g with Ulm- | 5 5 08.2016 Industry Gerrrtl.anyqlm 2
ase 13.09.2016 ernationa
Partner UULM Attendee(s) ]org.Domaschka, (Stefan Wesner,
Daniel Baur)
Reason for Present CACTOS results and ideas for collaborations and CACTOS uptake.
participation
Participants expressed huge interest. Agreed on future collaboration.
Feedback : o
. Preparation of common research proposal underway. Submission planned for
received
December 2016.
2. FLEX
. Countries Size of
Event Date Target Audience addressed Audience
Interngl meeting with June 2016 Tech Investors US, UK 5
angel investors

Partner FLEX Attendee(s) Craig Sheridan, Al Innes
Reason for Present CACTOS as commercial entity, assess MVP of CactoScale, CactoOpt
participation
Feedback Received feedback regarding potential avenues for commercial interest; main
received feedback involved TRL maturity and need to attract customers actually using
the product before angel investment would be viable route

. Countries Size of
Event Date Target Audience addressed Audience
Presentation to EU, UK, US,
Flexiscale June 2016 CFO, CTO, CEO MEA 3
Partner FLEX Attendee(s) Craig Sheridan, Al Innes
Reason for As a follow up to our earlier meeting with investors, Flexiscale expressed
participation interest in commercial packaging of VMI technology with their sales dept.
Feedback Development of plan for commercial exposure of CACTOS solution via cross-
received promotion/consultancy service - outlined in D2.5.3

. Countries Size of
Event Date Target Audience addressed Audience

Research Scientists,
SummerSoC 2016 July 2016 Phds, SMEs EU, US 50
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Partner FLEX Attendee(s) Craig Sheridan, Al Innes
Present CACTOS to scientific research community in order to gauge level of
Reason for . . .
s interest, present results, explore potential for follow up research/commercial
participation . g
avenues/community building
Feedback General interest in success of project, several demonstrations of material
received available on website resulting in engagement online with media generation
. Countries Size of
Event Date Target Audience addressed Audience
Presentation to September
Exalnformatics 2016 CFO, CTO UK 2
Partner FLEX Attendee(s) Craig Sheridan, Al Innes
Reason for As a follow up to our collaboration with PaaSage we established a link with
L Exalnformatics, and SME interested in commercially exploiting the CACTOS
participation . . .
solution for their OS services
Feedback Development of plan for commercial exposure of CACTOS, initially through
received consultancy an feasibility assessment of UULMs OS tools - outlined in D2.5.3
3. UMU
. Countries Size of
Event Date Target Audience addressed Audience
ICCAC 2015 21-24.09.2015  Academicandindustry | vyoqpide | ~60
Communities
Partner UmU Attendee(s) Jakub Krzywda
Reason for Present A Sensor-Actuator Model for Data Center Optimization paper
participation
Feedback Paper received positively
received
4. FZ1
. Countries Size of
Event Date Target Audience addressed Audience
ECSA 2015 07.-11.09.2015 | Scientifc Audience Worldwide >120 people
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Partner FZI1 Attendee(s) Christian Stier
Reason for Present work on energy efficiency analysis
participation
Feedback Audience was highly interested in the implications of energy efficiency on
received design decisions

. Countries Size of
Event Date Target Audience addressed Audience
SSP 2015 04.-06.11.2015 | Scientifc Audience, EU >60 people

Industry

Partner FZI1 Attendee(s) Christian Stier
Reason for Present work on energy efficiency analysis, Black Box application simulation
participation
Feedback Audience was highly interested in the implications of energy efficiency on
received design decisions

. Countries Size of
Event Date Target Audience addressed Audience
2405561‘4‘45 atSpringSim | 3 06.04.2016 | Scientifc Audience Worldwide | >120 people
Partner FZI Attendee(s) Christian Stier
Reason for Present work on simulation coupling and model continuity
participation
Feedback Audience showed great interest in challenges of coupling simulation and
received runtime optimizations.

5. DCU

. Countries Size of
Event Date Target Audience addressed Audience
The Fifth National .
Conference on Cloud .CIOUd cgmputlng . | Ireland + >100in
Computing and 12/04/2016 industrial and academic Global attendance

community

Commerce (NC4)

Partner DCU Attendee(s) Sergej Svorobej (DCU)

Reason for Present CactoSim and the wider CACTOS concept to industrial audience (Oracle,
participation SAP, Intel, Maxeler, IBM etc. in attendance)
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Feedback Positive feedback received relating to CactoSim from both academic and
received industrial participants,
. Countries Size of
Event Date Target Audience addressed Audience
Meeting with IT IT Solutions (CEO and
Solutions Ltd. 12/10/2015 company employees) Ireland >
Partner DCU Attendee(s)
Reason for Feasibility investigation for academic/industrial collaboration, further
participation presentation of DCU group simulation capability including CACTOS related
Feedback Project proposal put in place, ultimately leading to successful national funding
received of >€200,000 for DCU
. Countries Size of
Event Date Target Audience addressed Audience
Academic and
industrial, potential
ICT Lisbon 2015 ;8_1252 October H2020 research European >1000
partners. General
CACTOS dissemination
Partner DCU Attendee(s) Paul Liston (DCU), James Byrne
(DCU)
Reason for Disseminate CACTOS information (flyers etc.)
participation Also partners for Development of H2020 Proposal for ICT-06-2016
Feedback Successfully recruited partners at an early stage, ultimately leading to a high
. scoring proposal (RECAP) largely on the back of CACTOS output, project
received
successfully funded
. Countries Size of
Event Date Target Audience addressed Audience
Industrial (Intel Ireland, 9 Partners
BT, SATEC, Linknovate, . ’
Proposal Development . ; leading to
Tieto) and Academic
(RECAP) related large
. : (IMDEA, and 3 CACTOS .
meetings for H2020 ICT- | various .. European audience
partner participants) - .
06-2016, follow up successful proposal size over
meetings from ICT 2015 . prop duration of
leading to wider target .
) project
audience
Partner DCU/UMU/UULM Attendee(s) DCU etc.
Reason for Development of H2020 Proposal for ICT-06-2016
participation
Feedback High scoring proposal (RECAP) largely on the back of CACTOS output, project
received successfully funded
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VII. COLLABORATION ACTIVITIES

1. HORIZONTAL COLLABORATION ON PROJECT
LEVEL

During the collaboration event based on discussions with representatives of the project the

following collaboration opportunities could be identified and will be further investigated.

Project Joint interest Action

Panacea While the approach to optimisation and resource  The interaction with Panacea
and topology adaption is different in CACTOS led to the conclusion that an
(Model based) and Panacea (machine learning) integration of both projects on
an exchange on requirements and ideas would technical level would be too
be beneficial. complex. However, Panacea

heavily influenced the RECAP
proposal as a follow up project
to CACTOS.

MONDO Application models is part of CACTOS as well as The MONDO project has its
MONDO. focus on providing scalable

models to human users and
focusses on support of large
models. The models in CACTOS
are in contrast processed by
tools with a high frequency. In
addition, the model repository
is a core component of CACTOS
that has to be stable. This led
the consortium to the
conclusion that CACTOS should
be based on mature
technology such as CDO. The
scalability investigated by
MONDO, however, becomes
important when CACTOS runs
in really large data centres with
hundreds of thousands of
nodes.

CloudScale Elasticity and optimization of applications from 1) Extending dynamic system
an application point of view. This could analysis for energy efficiency
contribute an orthogonal view on optimization metric.
with respect to the data centre view of CACTOS. 2) Extended measurement-

based reconfiguration rules.
3) Tested and applied dynamic
workload changes based on
LIMBO curves.

4) Joint improvement of
Palladio/Simulizar simulation
platform
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STORMCLOUDS

MODACIouds

PaaSage

bwCloud (German
project funded by
federal state)

CloudLightning

Mikelangelo

Focus on dissemination and common interest
knowledge and contents sharing activities.

Uses the same prediction mechanism and tool
(Palladio). However, no specific action can be
derived as of now.

The creation of a common modelling
infrastructure that serves to manage and control
cloud systems is a common interest between
CACTOS and PaaSage.

Optimising resource provisioning is also a key
concern of both CACTOS and PaaSage.

The federation of multiple different geographical
data centers, operating under the open source
cloud middleware OpenStack. Extend CACTOS for
such hybrid infrastructures.

Aspects of simulaionoutput from CACTOS being
used in CloudLightning where simulation is also
being used to evaluate decision making
algorithm.

Monitoring frameworks and extraction of specific
metrics from the hypervisor level. Interest on
disk I/0 optimisation. For CACTOS, applies to the
scientific usecase application(Molpro).

We have successfully
collaborated with the
STORMCLOUDS consortium in
publicising our work across we
2.0 channels.

Ongoing updates to core
prediction mechanism
provided open source from
CACTOS -> Palladio ->
MODACIlouds and vice versa,
until the end of MODACIlouds
in November 2015.

With respect to application
deployment, CACTOS builds on
CAMEL which in turn is a
successor of MODAcloud’s
CloudML language.

Use of provisioning interfaces
developed in PaaSage to
provide scientific computing
services in a CACTOS-managed
cloud. In M30-M36, a strong
collaboration on integrating
the application provisioning
tool in CACTOS, took place.
Was used as a prototype in
Y2.5 Review and a stable form
is planned for the final Y3
Review.

Multiple face-to-face meetings
in 2016 and a reached
consensus of installing CACTOS
toolkit for the bwCloud project,
in the second quarter of 2017.
CACTOS simulation researcher
from DCU moved to
CloudLightning project in May
2016 and onto UCC currently
using knowledge and aspects
of CactoSim towards enhancing
existing and ongoing work in
CloudLightning.

Joint discussions with UULM
and XLabs(coordinator of
Mikelangelo project) during the
participation in ISC
conference(part of
dissemination activities for
CACTOS). Plan to evaluate the
disk /0 optimized hypervisor
developed in Mikelangelo
project, in December 2016.
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2. HORIZONTAL COLLABORATION AT PARTNER
LEVEL

These activities include those which feature collaboration with organisations outside of the CACTOS consortium.,
for the purpose of identifying synergies, eliciting further valuable additional requirements, community building,
and knowledge exchange.

Collaboration has included:
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On-going research exchange with scientists of Fraunhofer IESE in Kaiserslautern by FZI.
On-going research exchange with scientists of Universitat Wirzburg by FZI.

On-going research exchange with scientists of TU Chemnitz by FZI.

On-going collaboration with graduate students in the Graduate School Energy Status Data at KIT

Post and Paper submissions by FZI and DCU to Symposium on Software Performance 2014 in order to
get into contact with researchers and practitioners.

Involvement with Palladio Open Source community at SoSP and SSP.

Paper submission to eChallenges Conference by UULM, FZI, DCU, UMU in order to get into contact
with practitioners.

Presentation at CloudCom 2014

Presentation at ECSA 2015.

Presentation of CACTOS results at SEAMS 2015 by Uni Wirzburg.
Presentation of DCU at SIMUTOOLS 2015.

Presentation of CactoSim to industrial and academic partners by DCU at NC42016, NC42015,
NC42014

Presentation of CACTOS results at QoSA 2016 by FZI
Presentation of CACTOS results at MSCIAAS 2016, located at SpringSim 2016 multi-conference.

Joint project meeting with PaaSage in June 2015, participation of UULM, FZI and FLEX from CACTOS.
Presentation of project results and plans, identification of commonalities and collaboration
opportunities.

FZI collaboration with the chair on Software Design and Quality at the KIT - raised awareness of
CACTOS in the academic world and introduce students to the state of the art in lectures.

Collaboration with bwCloud project and operators of bwCloud infrastructure by UULM.

Research exchange with XLabs, coordinator of H2020 Mikelangelo project, since participation in ISC
conference by UULM.

UULM collaboration with IT department of a large German manufacturer, for cloud deployment and
management of a datacenter.

UULM collaboration with a large German cloud provider, for cloud optimisation and management of
a datacenter.
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On-going research exchange with companies (UIm-based SME, DC operator, IT providers) for
automation of data center operation.

VIII. CONCLUSION
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This document represents the final version of the CACTOS dissemination activity report.

As the project has matured, the dissemination strategy has developed to become more focused on
the promotion of the CACTOS tools rather than on the project itself. This new approach is married to

the sustainability of the project beyond the grant lifetime and can be seen elaborated on in D2.5.3.

In order to pursue this goal, the dissemination materials and channels that CACTOS utilizes have
been continually maintained and developed. Further, events and workshops have given the

consortium the opportunity to promote CACTOS and showcase its outcomes.

Throughout the final year of the project, the focus has been on building momentum and ensuring
that the outcomes of the project reach the widest possible audience. This has supported the
sustainability of the project beyond its completion and can be seen in the various collaborations

with outside parties and the interest shown by commercial interests (details in D2.5.3).

At the end stage of CACTOS, we have met our dissemination goals and seen the impact that these
have had on behalf of the project. The dissemination activity has achieved the goals of making the
academic and industrial communities aware of CACTOS, initiating interest from developers and
users, initiating collaborative work and productive discussions, and giving the project a high level of

exposure at EU community events.
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APPENDIX

A. SOCIAL MEDIA CHANNELS

a) LINKEDIN
http://www.linkedin.com/groups/CACTOS-FP7

This group has been utilized as a news outlet, or newsletter format, being used to distribute to
promote the blogs hosted on the project website, and to drive traffic directly to the website.

The LinkedIn group contains individuals who have been identified specifically as being interested in
the work of CACTOS, and so this approach is much more targeted than the mass-media approach of
Twitter.

There are currently 37 members of the CACTOS FP7 LinkedIn Group, a 12% increase from the
previous year.

Unfortunately, on 30 June 2015, LinkedIn removed the LinkedIn Group Statistics feature, and so we

are not able to undertake a detailed assessment of the key demographics/interests of our group

member
CACTOS FP7 37 members Member o »
Discussions Promotions Jobs About Search Manage
Start a discussion with your group Changes for messaging group members

We've updated the rules for messaging the Out of
Metwork members in your Groups to prevent abuse.
To read more about how we've improved Groups,
visit our Help Center.

Sort by: Recent ~

Your group contribution level
Allnnes Research Communications Manager at Flexiant v

Start by commenting in a discussion. Group
participants get 4x the number of profile views.

Get to know the people behind the project and find out where they
will be making CACTOS work in our latest blog. Finding an Audience
Working across the CACTOS project, the University of Ulm manages the project as well as handling
the cloud testbed development and analysis of the scientific use case.

About | Feedback | Privacy & Terms

Meet the Project — University of Uim Linked ()

cactosfp?.eu = Ulm University is represented in CACTOS by the Institute for
Crganisation and Management of Information systems .

Comment (0) = Like (2) * Follow August 11, 2014

® Al Innes and Sergej Svorobej like this

Figure 11: The CACTOS LinkedIn Group

b) FACEBOOK

https://www.facebook.com/cactosfp7
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Similarly, to LinkedIn, the CACTOS FP7 Facebook page has been used to publicise new blog posts,
and to draw vistors to the main CACTOS website. In this type of update, the ‘Call to Action’ is to read
the blog on the main site, and so interested parties will click through. The more social nature of
Facebook compared to LinkedIn means that the reach of such posts is potentially greater, given that
as users ‘like” or share the post, it will appear in the timelines of their friends. This snowball effect is

particualrly useful.

. Cactos
= Published by Hootsuite [?]- 27 August at 06:50 -

New blog post - ‘Our OpenStack Physical Testbed — Part 3: Staying Up-To-
Date with Software and Requirements' http://ow.ly/RoSwm

T
Compute
nodes

| Tenant Virtual

Machines
Miantaring Cluster P
Mon -Gateway ./
J
O Physical
O wirtual
‘ Manitaring
data flow

Mentorng Chuser | [ Monsorng Cuser | | Monsorng cuusee |

Our OpenStack Physical Testbed — Part 3: Staying Up-
To-Date with...

This blog post presents recent changes to our OpenStack testbed.
CACTOSFP7.EU

Boost Post
i w
Like W Comment # Share - Hootlet

Christopher B. Hauser likes this.

Figure 12: A CACTOS Facebook post which seeks to draw new visitors to the CACTOS website and blog

Further, the CACTOS Facebook page has been successfully used to encourage internal dissemination
among project partners and to engage in sharing insights and relevant content among the

consortium
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7 Cactos
<= published by Innes Al (7] 8 July - @

We are hard at work at our plenary meeting at the University of Ulm in
Germany this week. You can find out about all our latest news by taking a
look at the Cactos blog.

www.cactosfp7.eu/blog

Boost Post

v
i@ Like ¥ Comment #» Share - Hootlet

Marion Moser and Christopher B. Hauser like this.

1 share

Figure 13: A Facebook post regarding the July plenary meeting in Ulm

Facebook is also utilised to promote our involvement in events, both before and after. This approach
allows us to use social channels to increase awareness of our involvement in event and thus
publicise the event, our involvement and therefore increase our audience. Secondly, adopting this

method allows us to use the content generated from involvement in the event after it has finished,
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such as photos, videos, slides, and reflections on the event, to publicise the project further, and

draw more visitors to the site.

7 o Cactos
<==== Published by Hootsuite (21 25 May

New Blog Post: CactoSim at NC4 http://ow.ly/NnVKz

CactoSim at NC4
Sergej Svorobej from DCU presented CactoSim to the NC4 event this month

CACTOSFP7.EU

c) GOOGLE+
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http://Bit.ly/CACTOSgplus

The CACTOS Google+ page has had 15,044 views since it was created in November 2012, up from
12,931 in M12 as reported in D2.3.1. Followers have also increased 59% since M12, from 17 to 27.
This is a positive sign as in D2.3.1 we identified engagement on this platform as an issue, and so
increasing significantly increasing our follower numbers here is a demonstration of the increased

engagement we have been able to leverage.

The CACTOS Google+ page had 45,211 views in reporting period 3, up from 15,044 at M24, an
increase of over 200%. Engagement was not a priority on Google+ as is was primarily a strategic tool
to improve SEO through Google listings, but we retained our 26 followers and have published all
blogs and updates on the page, creating a permanent, public presence for CACTOS on a beneficial

forum that links directly to the project website.
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CACTOS

+2 Follow

26 followers | 45,211 views

Figure 14: CACTOS Google+ Page September 2016

d) TWITTER

Followers
142 +s0

r‘“‘b @CactosFP7
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https://twitter.com/cactosfp7

FLEX administer the CACTOS twitter account, with partners contributing by sharing content via their

company/organization Twitter accounts and providing relevant content to be scheduled.

The major purpose of the CACTOS twitter account is to provide a micro-blog which engages
interested partners, provides public updates on project progress, and ultimately drive traffic to the
website that serves as the major online hub for CACTOS dissemination.

In addition project partners are able to ‘live-tweet’ during events and at relevant points in the

project, helping to engage new audiences for CACTOS.

Twitter Sept 2015-16

100

. Il

Sep "5 Oct'15 Nov'15 Dec'15

Jan"16

Feb'16 Mar 16

Figure 15:Twitter followers increase in m25-36
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https://twitter.com/cactosfp7

The @CACTOSfp7 twitter account has gained 50 new followers taking the total to 142.

e) OVERVIEW M30-M36

SEPTEMBER 2016

Sep 2016 - 30 days

TWEET HIGHLIGHTS
Top Tweet eamed 248 impressions

.@esocc @H2020_HORSE
@BEACON_Project @cloudsocketeu
Thanks a lot for having us- had a wonderful
time!

View Tweet activity View all Tweet activity

TOP Follower foliowed by 2,072 people

InventDCU

@InventDCU  FoLLows You

Providing access to technology & innovations from
research at Dublin City University; offering
collaborative/contract
research/consultancy/incubation/startups

View profile View followers dashboard

AUGUST 2016

Aug 2016 - 31 days

Top mention eamed 52 engagements
ESOCC 2016

@esocc - Sep 5

Great talks in second half #ESOCC16 EU
Projects Track from @H2020_HORSE,
@BEACON_Project, @cloudsocketeu,
@CactosFP7 pic.twitter.com/xdlJoTnVzo

View Tweet

TWEET HIGHLIGHTS

Top Tweet carned 60 impressions

ResearchFest winner urges others to share
their research ow.ly/CNzH502cuCS

View Tweet activity View all Tweet activity

Top Follower followed by 2,072 people

InventDCU
@InventDCU  FoLLows You

Providing access to technology & innovations from
research at Dublin City University; offering
collaborative/contract
research/consultancy/incubation/startups

View profile View followers dashboard
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SEP 2016 SUMMARY

Tweets

3

Profile visits

36

New followers

1

AUG 2016 SUMMARY

Twest impressions

1,292

Mentions

1

Report&

Tweet impressions

1,295

Mentions

2

Profile visits

42

New followers

3
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JULY 2016

Jul 2016 - 31 days

TWEET HIGHLIGHTS

Top Tweet camed 154 impressions

CACTOS Blog | Setting up a Secure CDO
Server | CACTOS ow.ly/CqsG3023rak

o1 el

| View Tweet activity | View all Tweet activity

Top Follower foliowed by 653 people

s

THESCIENCECLOUD

Helix Nebula
@HelixNebulaSC  FoLLows You

Bridging Cloud Gomputing Innovation & Open Science

View profile View followers dashboard

JUNE 2016

Jun 2016 - 30 days

TOP mention eamed 16 engagements

f Alessandro Rossini
@alerossini - Jul 11

The new Cloud Application Modelling and
Execution Language (CAMEL) website
camel-dsl.org CC @PaaSage
@cloudsocketeu @CactosFP7

t34 w3

View Tweet

TWEET HIGHLIGHTS

Top Follower foliowed by 593 people

guarderia enrique mu
@guarderiaenriqu FOLLOWS YOU

CENTRO DE ATENCION A LA INFANCIA AUTORIZADO
POR LA CONSEJERIA DE EDUCACION . ESTAMOS EN
LA ALBERCA Y PATINO

View profile View followers dashboard

MAY 2016

May 2016 - 31 days

Top mention eamed 13 engagements

. Julita Inca
@VYulwitter - Jun 22

Thank you guys of @CactosFP7 Hope to
see you in Perul... Last day of the Exhibition
show at #ISC16 #HPC #cactosfacts
pic.twitter.com/yktCbozlaD

View Tweet

TWEET HIGHLIGHTS

Top Tweet carned 71 impressions

On the blog today, we look at LADT -
CactoScale's Lightweight Tool for Anomoloy
Detection #cactos
cactosfp7.eu/2016/05/26/lad...

91 e

| View Tweet activity | View all Tweet activity
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JUL 2016 SUMMARY

Tweets

25

Profile visits

46

New followers

JUN 2016 SUMMARY

Tweet impressions

370

Mentions

4

MAY 2016 SUMMARY

Tweets

1

Profile visits

38
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