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2. Project Objectives, Work Progress and Achievements during the 
Second Period 

This section starts with an overview of the project objectives for the second year, 
presents the work package structure of the project and then states the work progress 
and achievements within each work package. 

2.1 Project Objectives for the Second Period 

The implementation of the project is split into three phases (Fig. 1): 

 

Fig. 1. Three phases of the LIFT project. 

Phase 2 – the reporting period - has the following scientific objectives: 
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• To interweave scenario modelling and theory refinement. This phase will be 
characterized by frequent interactions between the theoretical work packages 
and the scenarios. Building on the outcome of phase 1, the theory and methods 
will be refined and adapted to each of the scenarios, while new scenario 
requirements will stimulate the further development of the algorithmic methods. 
The key deliverables are D1.2 and D4.1. 

• To make design decisions about the reference software and data architecture. 
The reference architecture will be finalized based on both the theoretical 
requirements and the generalization of the software requirements in each of the 
scenarios. Here the key deliverable is D3.1. 

• To specify the evaluation criteria for LIFT technology in each application 
scenario. The key deliverable is D5.1. 

Phase 2 has the following general project objectives for the second year: 

• keep a strong project with a good working atmosphere and an environment that 
allows intensive and open collaboration; 

• alignment between partners in terms of scientific background and objectives and 
transfer of knowledge between partners;  

• continue collaboration between partners;  
• maintaining the project infrastructure; 
• intensifying dissemination activities. 
 

Overall, the objectives have been met. All deliverables have been produced and 
submitted in time. As deliverable D1.2 shows, there are many new and exciting ideas, 
resulting in a number of high quality publications in top journals and. A number of 
working papers currently under submission will result in such publications in the third 
year. D3.1 demonstrates that the gap between theory and applications has been 
bridged by defining a reference architecture. The application scenarios (D4.1) have very 
successfully served as interconnecting vehicle to align the work on theory and privacy 
and to drive the development of the reference architecture (D3.1) and the evaluation 
criteria (D5.1). The major target of dissemination activities is currently the scientific 
community via scientific papers and (invited) talks. A broader audience has been 
addressed in collaboration with the FET-Open Coordination Action MODAP, presenting 
LIFT technology at an industry workshop and to young researchers at the MODAP 
summer school. The consortium is collaborating intensively and is working in an 
atmosphere of partnership and open exchange of ideas. 
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2.2 Overview on work packages 

In the following paragraphs, we briefly summarize the goals of each WP and their 
relationships.  

• WP1 will develop the basic theory of safe zones, local summarisation and 
modelling, on which the project is based. It will provide the project with algorithms 
for monitoring of distributed data, including optimality guarantees. Also, a set of 
“safe zone-enabled” standard data mining algorithms will be developed. 

• WP2 will complement WP1 with a set of approaches for privacy-preserving data 
mining. In contrast to WP1, which will seek to minimise communication per se, 
the privacy-preserving operations developed here minimise and control the 
communication of sensitive information.  

• WP3 bridges the gap between the theoretical results in WPs 1 and 2 and their 
practical implementation in the scenarios in WP4. Based on the theoretical 
requirements, it will define a reference architecture, a set of communication 
protocols, and generic methods for data management, on which the 
implementation in each scenario will be built. 

• WP4 demonstrates the feasibility and impact of the LIFT methodology in four 
selected challenging scenarios. In each task, it will define the relevant monitoring 
tasks, implement a demonstrator based on the technology defined in WP3, and 
collaborate with WP5 in the scenario-specific evaluation of the LIFT approach. 
Note that WP4 will not implement a single software that is fit for all scenarios, but 
rather implement a task-specific demonstrator for each scenario, leaving the 
generic parts to WP3. 

• WP5 will carry out the evaluation of the LIFT approach. It will both coordinate the 
single evaluation activities in each scenario, and evaluate the feasibility and 
impact in other application areas. 

• WP6 will be in charge of the dissemination activities. 
• WP7 will coordinate the project. 

 
In the following sections we describe the activities per work package. 

!

2.3 WP1 - Theory, Algorithms and Optimisation 

WP1 develops the basic theory of safe zones, local summarisation and modelling, on 
which the project is based. It develops the theoretical and algorithmic foundations and 
(jointly with WP2) extensions and variants. It provides the project with algorithms for 
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monitoring of distributed data, including optimality guarantees. Also, a set of “safe zone-
enabled” standard data mining algorithms will be developed. 

Objectives for second year 

Major scientific objectives in the second year have been: 

• (O1) Generalizing the theory of safe zones, geometric monitoring, local data 
summarization and modelling. 

• (O2) Studying the relationships between those approaches and identifying 
potential to combine them. 

• (O3) Studying optimality guarantees, complexity of the save zone approach, and 
identifying potential limitations. 

• (O4) Developing problem-specific versions of those approaches to further study 
their properties in realistic settings and to demonstrate their potential. 

• (O5) Working towards a unified theoretic framework for local inference. 
 

More in the focus of the latter half of the project is 
 

• (O6) Developing a set of safe zone-enabled data mining algorithms. 

Work done  

The results of the second year’s work have been collected in deliverable D1.2. Apart 
from a general introduction which explains how things fit together, it contains  

• 4 papers published on top conferences and journals (P1-P4), and  
• 5 working papers going to be submitted in year three of the project (P5-P9). 

The journals and conferences are among the most respected in the field, showing that 
the LIFT approach is gaining high-profile attention and acceptance in the data 
management communities. For the future, we plan to submit also papers to the data 
mining/machine learning communities. Papers P1-P4 have been working papers in year 
one and we expect the working papers of year two (P5-P9) to become similarly strong 
publications in year three.  

List of publications (see D1.2):  

P1. N. Giatrakos, A. Deligiannakis,M. Garofalakis, I. Sharfman, and A. Schuster. “Prediction-
Based Geometric Monitoring over Distributed Data Streams”. In Proceedings of the 
ACM SIGMOD International Conference on Management of Data, 2012. 
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P2. O. Papapetrou, M. Garofalakis, and A. Deligiannakis. “Sketch-based Querying of 
Distributed Sliding-Window Data Streams”. In Proceedings of the 38th International 
Conference on Very Large Databases, 2012. 

P3. S. Burdakis and A. Deligiannakis. “Detecting Outliers in Sensor Networks using the 
Geometric Approach”. In Proceedings of the IEEE International Conference on Data 
Engineering, 2012. 

P4. G. Cormode, M. Garofalakis, P. J. Haas, and C. M. Jermaine. “Synopses for Massive 
Data: Samples, Histograms, Wavelets, Sketches”. Foundations and Trends in 
Databases, 4(1-3), 2012. 

P5. K. Athanasoglou, M. Garofalakis, D. Keren, and V. Samoladas. “Sketch-based 
Geometric Monitoring of Distributed Stream Queries”. Working Paper, 2012 (to be 
submitted). 

P6. A. Lazerson, D. Keren, I. Sharfman, A. Schuster, and M. Garofalakis. “Efficient 
Distributed Stream Monitoring using Convex-Cover Decompositions”. Working 
Paper, 2012 (to be submitted). 

P7. D. Keren, G. Sagy, A. Abboud,D. Ben-David, A. Schuster, and I. Sharfman. “Geometric 
Monitoring of Heterogeneous Streams”. Working Paper, 2012 (under submission to 
IEEE ICDE’2013). 

P8. D. Ben-David, G. Sagy, A. Abboud, D. Keren, and A. Schuster. “Violation Resolution in 
Distributed Stream Networks”. Working Paper, 2012 (to be submitted). 

P9. O. Papapetrou and M. Garofalakis. “Continuous Fragmented Skylines”. Working Paper, 
2012 (to be submitted). 

 

The following matrix shows how the papers contribute to the specific objectives: 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 
O1 + ++ + + + + + +  
O2 ++    ++ ++   ++ 
O3      + ++ ++  
O4   ++    + + ++ 
O5 ++   ++ ++ ++    
O6   +      + 

Table 1: Matching of objectives O and papers P 

The centre of gravity for the second year is the generalization of the theory (O1) along 
with the development of extensions of the safe zone approach, scoping its theoretical 
limitations (O3) and its integration with local data summarization (O2). 
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Almost all papers contribute to the generalization of the theory (O1). Strong results (P1 
and working papers P5, P6, P9) were also obtained for combining safe zones, 
geometric monitoring and local data summarization techniques (O2), resulting also in 
theoretical unification (O5).  This work is the result of an interaction among research 
groups (especially P1, P6). We expect major and mature contributions along this line to 
appear in year three. Important results studying the scope and complexity of safe zones 
(O3) appear in P7 and P8. Both papers obtain important results on NP-completeness 
and provide strategies for effective violation resolution. A number of papers address 
specific problems in sensor networks (P3, P7, P8) and the distributed computation of 
skyline queries (P9), showing the potential of the LIFT approach (O4). Finally, the 
survey paper (P4) on sketching and related methods (but not yet addressing the 
geometric approach) has been published. Along with P4, P5 and P6 it presents an 
important step forward in unifying the theoretic line of research (O5).  

Objective O6 is becoming more central in the latter half of the project, and some initial 
results are already appearing. Thus, P1 investigates prediction-based monitoring of 
functions relevant for the task of feature extraction if drifts in the data distribution occur. 
P3 investigates outlier detection and P9 investigates skyline queries. All of these tasks 
are important subtasks of the knowledge discovery cycle and appear regularly in data 
mining journals and conferences.   

Additionally, there were extended discussions on mapping potential application 
scenarios (WP4) to the theory (WP1) and privacy requirements (WP2). As a result, an 
effective specification of the application scenarios took place. 

Deliverables 

D1.2: Theory and Optimisation of Safe Zone Construction (M24) 

Meetings 

Apart from the regular project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 
2012 (Greece), Sep. 2012 (UK) a visit of Mario Boley to the Technion took place 
between Mar. 15th and Jun. 15th 2012. A second visit of Mario Boley to the Technion 
takes currently place, starting Oct. 16th and planned to last until the end of Jan. 2013. 

Activity per Partner 

Technion: Estimated: 8PM; Actual: 9.32PM. In WP1 the Technion group has worked 
with emphasis on topics that extend the impact, cover, and efficiency of the safe zones 
approach. In collaboration with HU we have proven that the safe zones approach 
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becomes better relative to the geometric method and relative to other methods as the 
number of dimensions increase. Further, we have shown that the respective 
optimization problems are very hard, and how to overcome the complexity issue using 
simple convex shapes for safe zones and several approximation methodologies. 
Further, we have shown how to apply the safe zones approach with sources of different 
distributions and that the safe zones approach is much better than the lower bound on 
the geometric method in many interesting cases. We have developed a methodology to 
minimize the amount of breaches of the safe zones while using minimal communication 
to resolve unavoidable breaches. Finally, in collaboration with both HU and TUC we 
have shown how to apply the safe zones approach to improve the sketches approach, 
or, in other words, how to join both methods for median computations. 

HU: Estimated: 7PM; Actual: 8PM. HU worked in very close cooperation with Technion 
on the above stated topics. In addition, HU began studying the question whether 
assigned safe zones are optimal in the sense of minimizing the "time to exit" of a 
random walk. The HU team has run simulations which indicate that, when the monitored 
function is quadratic, the answer is in the affirmative. Two other faculty members from 
HU (Ilan Newman and Yuri Rabinovich) are participating in this research, which we plan 
to expand in the project's third year. During the second year, the HU team also began 
working on privacy together with the Technion team and Dr. Arik Friedman (a former 
graduate student of Prof. Assaf Schuster from the Technion). This work is closely 
related to WP2. 

TUC: Estimated: 4PM; Actual: 2.5PM. This WP has been one of the focus areas of the 
work done at TUC (in collaboration with HU and Technion). We worked on generalizing 
and extending the scope of the geometric and safe zone (SZ) methods, finalizing our 
results on (1) extending geometric monitoring method with local prediction models, and 
(2) novel sketch synopses (termed ECM-sketches) for querying distributed sliding-
window data streams. We significantly extended our early work on approximate 
geometric query tracking using AMS sketches with novel, efficient algorithms that deal 
with the complex cases of general join and range queries. We also designed several 
novel algorithms for geometric and SZ monitoring in hierarchical architectures (e.g., 
sensor networks and P2P systems). Finally, we explored the novel application domain 
of continuous fragmented skyline queries, and proposed novel algorithmic techniques 
for efficiently decomposing such queries into geometric/SZ threshold-monitoring tasks. 

CNR: Estimated: 0.5PM; Actual: 0.5PM. Mirco Nanni and Roberto Trasarti worked at 
the definition of a cluster quality monitoring problem that makes use of SZs to reduce 
communications. In addition, an initial study has been performed to integrate history-
based individual models in the predictive model-based approach to SZs developed by 
other partners within WP1. 
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Fraunhofer: Estimated: 1PM; Actual: 1.2PM. Mario Boley spent a research stay at 
Technion and worked on defining and analyzing threshold monitoring problems relevant 
to distributed machine learning. Currently, Mario Boley is working on incremental safe 
zone updates, which will be continued in year 3. The Fraunhofer group worked further 
on the extension of Linear Count sketches to monitor the size of an intersection of two 
or more sensor readings for the Bluetooth mobility scenario in WP4. 

Deviation from Plan and Requested Changes 

The work proceeded according to plan. There have been no major departures from the 
work plan and no changes are requested. 

 

2.4 WP2 - Requirements for Privacy and Anonymity 

The objectives of this WP are 

• to analyse the possible privacy and anonymity breaches that arise in the LIFT 
framework, characterised by highly distributed low-communication computations 
that may involve processing and/or sharing of personal information, and  

• to develop the methods for the protection of privacy and anonymity of personal 
information. 

WP2 will complement WP1 with a set of approaches for privacy-preserving data mining. 
In contrast to WP1, which will seek to minimise communication per se, the privacy-
preserving operations developed here minimise and control the communication of 
sensitive information. 

Objectives for second year 

Objectives in the second year have been to investigate and develop methods for the 
privacy preserving analysis of distributed streaming data in the LIFT setting. In particular 
local and global privacy aspects are relevant: 

• local privacy and anonymity: design methods that are privacy preserving when 
the individual local agents communicate with the global server(s), transmitting 
extraordinary events such as the trespassing of a safe zone, or the change of a 
local model; 

• global privacy and anonymity: design methods that are privacy preserving when 
the computation of a global condition or model occurs in a distributed 
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computation, and the various distributed parties do not trust each other, nor do 
they trust the central server(s). 

Work done 

The main emphasis in the second year was to develop theory and methods that 
integrate privacy requirements (collected in year one) with LIFT technology. The work 
was driven hereby from both directions theory and application. Technion and HU 
worked on a method to combine the safe zone approach with differential privacy. TUC, 
CNR and Fraunhofer explored sketching methods for the preservation of privacy. CNR 
and Fraunhofer hereby applied the methods to the Bluetooth and traffic flow mobility 
scenarios. Further analyses on data perturbation and spectral filtering attacks were 
performed by CNR. Fraunhofer continued its work on the Visit Pattern Monitoring 
scenario by formalizing its privacy aspects. Parts of the work have been published (or 
accepted for publication) in the following papers. We expect further publications of 
current work to appear in year three. 

• S. Mascetti, A. Monreale, A. Ricci, A. Gerino. Anonymity: a Comparison between 
the Legal and Computer Science Perspectives. To appear in The 5rd 
International Conference on Computers, Privacy, and Data Protection: “European 
Data Protection: Coming of Age”, 2012. 

• Dino Pedreschi, Anna Monreale, and Fosca Giannotti. Privacy by design in data 
mining. In Awareness Magazine, 2012. DOI:  10.2417/3201202.004005. 

In order to integrate the work on the mobility scenarios and privacy even more tightly 
between CNR and Fraunhofer, a separate meeting will take place in Pisa in November 
2012. 

One important meeting for WP2 took place between Fraunhofer and the Bavarian State 
Office for Data Protection (responsible for data protection related concerns at 
Fraunhofer) where Fraunhofer presented the usage of sketching techniques to 
anonymize Bluetooth counting data. The presented approach was very positively 
received. Further, the State Office was interested to follow up on the further 
development of privacy methods in LIFT and to aid future research by constructive 
discussions. 

Deliverables 

No deliverables were due in this reporting period. 

Meetings 
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The project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 2012 (Greece), Sep. 
2012 (UK) were used for extended discussion of these topics. Especially the meeting in 
Apr. 2012 (Rome) was used to discuss privacy approaches for the application scenarios 
in WP4. One further meeting between CNR and Fraunhofer on privacy will take place in 
Nov. 2012 (Pisa). 

Activity per Partner 

Technion: Estimated: 1.5PM; Actual: 1.34PM. In collaboration with HU the Technion 
group has developed, and are currently in the process of experimenting with, a theory 
which unifies the safe zone approach with differential privacy. We have shown that 
using minimization of computation through the safe zone approach allows to privatize 
communication events against a potential attacker who is listening on the network. The 
privatization is challenged on every communication event, and we have shown how to 
apply noise so that the privacy budget (associated with the differential private session) 
lasts much longer, with reasonable accuracy and noise. 

HU: Estimated: 0PM; Actual: 0PM. 

TUC: Estimated: 0.5PM; Actual: 0.5PM. This WP is a secondary focus of TUC. We have 
started a study exploring the utility of sketching and local modeling mechanisms as 
privacy-preserving mechanisms. We also considered the problem of secure, 
authenticated stream monitoring in distributed settings. 

CNR: Estimated: 6PM; Actual: 7PM. Anna Monreale and Dino Pedreschi studied 
privacy issues and a perturbation/redistribution solution in the context of a traffic flow 
estimation application (included in the applications of WP4). Moreover, a study and an 
experimental evaluation have been performed on spectral filtering reconstruction 
attacks and corresponding counter-measures over randomized data. As laid out in the 
contract, Univ. Pisa acted as a third party to CNR. !

Fraunhofer: Estimated: 2PM; Actual: 3 PM. Christine Kopp, Michael Mock and Michael 
May from Fraunhofer worked on formalizing privacy aspects of the WP4's Visit Pattern 
Monitoring scenario in the LIFT distributed setting. Intense discussions and exchange of 
ideas were held continuously with CNR and intensified at the LIFT meetings in Rome, 
Crete and London. A bilateral meeting dedicated to foster the cooperation between 
Fraunhofer and CNR on privacy in the mobility scenarios will be held in Pisa in Nov. 
2012. Michel May, Michael Kamp, Mario Boley and Christine Kopp continued to work on 
the Bluetooth scenario utilizing linear count sketches for the privacy-preserving 
estimation of count distinct and union queries. In addition, Michael May and Christine 
Kopp visited the Bavarian State Office for Data Protection and discussed the usage of 
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sketching techniques for the privacy preserving analysis of Bluetooth data in the LIFT 
mobility scenario. The exchange was very informative for both sides, and the State 
Office agreed to aid future research on privacy methods in LIFT by constructive 
discussions. 

Deviation from Plan and Requested Changes 

The work proceeded according to plan. There have been no major departures from the 
work plan and no changes are requested. 

 

2.5 WP3 - Architecture 

WP3 focuses on the definition of a reference architecture. The specification will provide 
software architecture design patterns to effectively guide and support the construction of 
coherent, consistent and interoperable systems and services. Among the key 
characteristics that are defined by the architecture are the distributed protocols and the 
basic methods for efficient data management. 

Objectives for second year 

The main objective in the second year was the definition of the reference architecture. 

Work done 

There have been a number of discussions at project meetings how to define the 
reference architecture so that it would be applicable to all application scenarios. 

Fraunhofer provided a first draft of the architectures, which was then revised by all 
partners to incorporate all application requirements. TUC especially worked on issues 
relating to the architecture of the underlying network (e.g., tree or P2P) and how it 
affects the structure and complexity of the geometric and safe zone monitoring 
approaches. Fraunhofer implemented the sensor-side part of the architecture for the 
Visit Pattern Monitoring scenario. The work has been published in the following paper 
as well as in the master thesis of Simona Florescu. 

• S.-C. Florescu, M. Mock, C. Körner, and M. May. Efficient Mobility Pattern 
Stream Matching on Mobile Devices. Proc of the Workshop on Ubiquitous Data 
Mining (UDM 2012), pages 23-27, 2012. 
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• S.-C. Florescu. Efficient Retrieval of Mobility Patterns on Mobile Devices. Master 
Thesis. University of Bonn, 2012. 

Deliverables 

D3.1: Reference Architecture Definition (M24) 

Meetings 

The project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 2012 (Greece) and 
Sep. 2012 (UK) were used for discussion of the architecture. The meeting in Apr. 2012 
(Rome) was especially used to discuss the integration of the reference architecture with 
the application scenarios in WP4. 

Activity per Partner 

Technion: Estimated: 1.5PM; Actual: 0.36PM.  

Technion contributed to the definition of the reference architecture by providing input for 
the Clouds and Data Center scenario. 

HU: Estimated: 1PM; Actual: 0.5PM 

HU contributed to the definition of the reference architecture by providing input for the 
Sensor Network scenario. 

TUC: Estimated: 7.5PM; Actual: 8PM. The Architecture WP was a primary focus of TUC 
for this second year of the project. In close collaboration with Fraunhofer, we worked on 
deriving the requirements relevant for the overall architecture and on designing software 
architecture design patterns, interfaces and protocols that enable interoperability and 
the easy use of the LIFT architecture by diverse distributed applications. The output of 
this work was part of the D3.1 deliverable containing the reference architecture 
definition. 

CNR: Estimated 0.5PM; Actual: 0.5P CNR contributed the general design of the LIFT 
architecture, mainly for what concerns the aspects of privacy and the storage 
components.!

Fraunhofer: Estimated 3PM; Actual: 5.36PM (3.44PM + 1.92 student PM). In close 
collaboration with TUC, Fraunhofer worked on the definition of the reference 
architecture. Based on the preliminary investigations performed in year one, a proposal 
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for a reference architecture was developed and being extended and harmonized with 
inputs from all other partners in WP3. The result is documented as LIFT reference 
architecture in Deliverable D3.1. This work was mainly performed by Michael Mock. 
Christine Kopp and Michael Mock supervised the Master Thesis of Simona Florescu in 
the scope of WP4's Visit Pattern Monitoring scenario, which has been partly (i.e. sensor 
side) implemented on a mobile device according to the LIFT architecture. 

The increased number of PM is due to the fact that Fraunhofer already started on an 
implementation of the reference architecture in the master thesis of Simona Florescu. 
This resulted in a higher number of person month but low budget consumption for these 
additional months. 

Deviation from Plan and Requested Changes 

The work proceeded according to plan. There have been no major departures from the 
work plan and no changes are requested. 

 

2.6 WP4 - Scenarios 

WP4 demonstrates the feasibility and impact of the LIFT methodology in five selected 
challenging scenarios (four of them stated in the LIFT proposal and one additionally 
selected at the end of year one). For each scenario, it will define the relevant monitoring 
tasks, implement a demonstrator based on the technology defined in WP3, and 
collaborate with WP5 in the scenario-specific evaluation of the LIFT approach. Note that 
WP4 will not implement a single software that is fit for all scenarios, but rather 
implement a task-specific demonstrator for each scenario, leaving the generic parts to 
WP3. 

The objectives of WP4 are to design, implement, and evaluate the proof-of-concept-
applications of the LIFT approach to some key data processing and monitoring aspects 
of the selected high-profile real-world scenarios. For each of the scenarios this work 
package will 

• produce a description of the scenario, with a specific focus on those aspects 
where communication overhead and global processing are severe bottlenecks for 
novel approaches; 

• develop a proof-of-concept-solution for these bottlenecks using the LIFT 
framework; 



!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! !

"#$%&'(!)*+,&,!-.!(/&!0*#$1&2+!3$44*+5(.!*+,&#!(/&!
6+)$#42(5$+!2+,!3$44*+5'2(5$+!7&'/+$8$95&:!"#$9#244&!!
3$+(#2'(!637;<"=;>??@?A!

!

>>!
!

• implement, in the context of the reference architecture, a demonstrator that will 
highlight the benefits of the LIFT approach in a specific aspect of the scenario. In 
cases where realistic implementation is not feasible because of external 
constraints (e.g., huge sensor networks, which would require a massive 
investment in hardware) appropriate simulations will be made. 

• evaluate, in cooperation with WP5, the benefits of the LIFT approach to those 
scenarios. 

Objectives for second year 

Objectives in the second year have been to: 

• coordinate the work in the different scenarios in order to ensure that they will sum 
up to a coherent, convincing, and non-redundant demonstration and evaluation 
of the key methods underlying this project, 

• make sure that every scenario in detail addresses those specific aspects of 
applications of local modelling of global phenomena which it represents, 

• produce an detailed description for each scenario using the LIFT terminology, 
• clarify availability of data for each scenario, 
• identify the algorithmic challenges for LIFT, 
• identify and apply potential methods for solving the problem, 
• identify privacy risks (with WP2) and devise methods (with WP1) to anticipate 

those risks. 

Work done 

In WP4 all partners worked on a detailed description and specification of the application 
scenarios, which is collected in deliverable D4.1. The main focus was hereby to 
formulate each scenario in the LIFT-specific terminology including the assignment of 
roles (node, coordinator), the monitored variable and the global function. On the one 
hand, the suitability of all scenarios could be proved in this way. On the other hand, 
based on the uniform description, similarities and dissimilarities between application 
scenarios could be identified. This knowledge helped to better understand the 
relationship between the mobility scenarios of CNR and Fraunhofer. In addition, it 
helped to identify new methodological challenges and to derive the evaluation criteria 
for deliverable D5.1. 

The availability of data sources could be clarified for all scenarios. 

Five papers have been published in connection to the application scenarios in year two 
and one further paper is close to submission (not included in the deliverable). The 
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publications address different scientific communities, helping to widely disseminate LIFT 
technology. 

• S. Burdakis and A. Deligiannakis. Detecting outliers in sensor networks using the 
geometric approach. In Proc. of the 28th Int. Conf. on Data Engineering 
(ICDE’12), pages 1108-1119, 2012. 

• M. Gabel, A. Schuster, R.-G. Bachrach, and N. Bjørner. Latent fault detection in 
large scale services. In Proc. of the 42nd Annual IEEE/IFIP International 
Conference on Dependable Systems and Networks, 2012. 

• C. Kopp, M. Mock, and M. May. Privacy-preserving distributed monitoring of visit 
quantities. Proc. of the 20th International Conference on Advances in Geographic 
Information Systems (ACM GIS 2012). ACM, 2012. 

• M. Baglioni, J. A. F. de Macedo, C. Renso, R. Trasarti, and M. Wachowicz: How 
you move reveals who you are: understanding human behavior by analyzing 
trajectory data. Knowledge and Information Systems KAIS Journal (KAIS), 2012. 

• M. Nanni, R. Trasarti, Rossetti G., and D. Pedreschi. Efficient distributed 
computation of human mobility aggregates through user mobility profiles. In Proc. 
of the ACM SIGKDD International Workshop on Urban Computing (UrbComp 
2012), pages 87-94. ACM, 2012. 

• M. Kamp, C. Kopp, M. Mock, M. Boley, and M. May. Privacy-Preserving Mobility 
Monitoring using Sketches of Stationary Sensor Nodes (to be submitted). 

Mobility Scenario: CNR and Fraunhofer both worked on the mobility scenario and 
were in close discussion with HU, Technion and TUC in order to integrate the scenario 
with the safe zone and sketching methodology. As a result CNR and Fraunhofer 
specified four application scenarios in the mobility domain which are described in detail 
in deliverable D4.1. The privacy issues raised by these scenarios were studied in WP2, 
and countermeasures to attacks were derived. In addition, CNR and Fraunhofer made 
first implementations of the scenarios using sketching and safe zone methods. For the 
Visit Pattern Monitoring scenario Fraunhofer made a prototype implementation 
integrating the newly developed ECM sketches of TUC. The scenarios were evaluated 
with respect to scalability, communication reduction, privacy and approximation quality.  

Clouds and Data Centers Scenario: Technion worked on the clouds and large data 
centers application scenario. Technion concentrated especially on the detection of 
latent faults using outlier detection. 

Sensor Network Scenario: TUC and HU worked on the sensor network scenario. In 
particular, TUC performed simulations using real sensor data on the performance of the 
geometric and of safe zone approach in sensor networks, where sensors naturally form 
hierarchies. The tested algorithms were developed in WP1, and a preliminary simulation 
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of these techniques has already shown significant improvements over the geometric 
approach. The refinement of these techniques, along with an extensive evaluation, will 
take place during the third year of the project. Further, TUC utilized real sensor nodes 
and validated prior simulation results on the performance of new outlier techniques that 
use the geometric or safe zone approach on real hardware. TUC then worked on 
developing a (graphical) monitoring application for the outlier detection scenario on 
Android. Note that the evaluation of our techniques on real hardware, as well as the 
Android application, go beyond the goals of the sensor network scenario, where only 
simulation results were expected based on the LIFT proposal. 

HU implemented the safe zone method for data from the European air quality database 
monitoring the ratio between pollutants and compared the results to the previously 
implemented geometric monitoring approach. The use of (triangularly shaped) safe 
zones dramatically reduced the number of violations compared to geometric monitoring. 
In addition, HU measured runtime improvements for a hierarchical clustering of sensor 
nodes, which resulted in a reduction of up to two orders of magnitude for computing 
optimal safe zones. 

Internet-Scale Query Processing Scenario: TUC worked on the internet-scale 
distributed querying scenario exploring sketches and prediction models to enhance 
scalability of approximate query tracking. Furthermore, TUC explored novel, challenging 
query processing tasks for ISQP, namely continuous fragmented skylines, as well as 
ideas and techniques for more scalable hierarchical and P2P network architectures. 

Financial Monitoring Scenario: Financial Monitoring Scenario: Michael Kamp of 
Fraunhofer extended the Financial Monitoring scenario to detect speculative bubbles 
based on deviations of asset prices from their fundamental, or fair values. These fair 
values are based on information that is only published in retrospective, at the end of 
fixed accounting intervals. In order to estimate the fair value before the publication of 
this information, a predictive model for fair values was developed that is based on 
publicly available data only. The employed prediction model complies with the 
specifications of the distributed machine learning approach that Mario Boley is currently 
developing.  Monitoring financial markets for the predicted deviation of asset prices from 
their respective fair values allows to predict speculative bubbles before they burst. This 
monitoring task can be solved using LIFT technology. Furthermore, the distributed 
machine learning approach allows for a completely distributed monitoring system. 

Deliverables 

D4.1: Scenario Description and Requirements Analysis (M18) 
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Meetings 

The project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 2012 (Greece), Sep. 
2012 (UK) were used for extensive discussion of these topics. The meeting in Apr. 2012 
(Rome) was used to discuss particulars of the mobility scenarios and their interaction 
with the privacy and architecture WPs. 

Activity per Partner 

Technion: Estimated: 6PM; Actual: 5.38PM. The Technion group advanced their work 
on the application scenarios. We have experimented further with the Microsoft data 
center data, including the formalization of the scenario by Moshe Gabel. Together with 
HU we have experimented further with the sensor data publicly available on the 
Internet. 

HU: Estimated: 5PM; Actual: 5PM. HU implemented the safe zone method and 
compared it with algorithms of the geometric method. Further, HU tested the runtime 
improvement for computing optimal safe zones when nodes were arranged in a 
hierarchical network structure. The data consisted of air-pollution measurements taken 
from the European air quality database.  

TUC: Estimated: 6PM: Actual: 6.4PM. This WP was a main focus area for TUC. We 
worked on the formalization and tools for the Internet-Scale Query Processing (ISQP) 
application scenario, exploring mechanisms such as sketches and prediction models to 
enhance scalability of approximate query tracking. Furthermore, we explored novel, 
challenging query processing tasks for ISQP, namely continuous fragmented skylines, 
as well as ideas and techniques for more scalable hierarchical and P2P network 
architectures.   

TUC also worked extensively on the Sensor Network scenario. In particular, we 
performed simulations on real sensor data for hierarchical networks. In addition, we 
validated prior simulation results on real hardware, including the development of an 
Android monitoring application. The practical implementations on real hardware show 
the applicability of LIFT techniques in real-world scenarios. Note that the 
implementation on real hardware goes beyond the scope of the LIFT proposal.  

CNR: Estimated: 7PM; Actual: 7.93PM. Mirco Nanni and Roberto Trasarti defined a 
traffic density application dealing with traffic balance monitoring, with the aid of Amedeo 
Cappelli. The application includes an intermediate objective focused on the simpler task 
of computing up-to-date density estimates, which has been fully implemented and 
experimented by exploiting mobility data mining. In addition, a traffic flow estimation 
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application was defined and preliminary studied, with a special emphasis on privacy 
issues. 

Fraunhofer: Estimated: 6.5PM. Actual: 11.22PM.  Fraunhofer worked on two mobility 
scenarios: the Visit Pattern Monitoring scenario and the Stationary Bluetooth Scanner 
scenario. Both scenarios were formally defined according the the LIFT theory developed 
in WP1 and are described in deliverable D4.1. Christine Kopp and Michael Mock further 
supervised the master thesis of Simona Florescu in which a pattern language for the 
definition of mobility patterns and an implementation of a corresponding mobility 
patterns detection algorithm on mobile devices was performed. A first integration with 
ECM sketches developed by TUC was implemented as a prototype at Fraunhofer. 
Michael May and Michael Kamp worked on the elaboration of sketch based algorithms 
for the distributed monitoring of flows in the Stationary Bluetooth Scanner scenario. 
Michael Kamp worked on the development of LIFT algorithms for the Financial Market 
Monitoring scenario. 

The large number of PM is due to mainly two facts. First, Fraunhofer started to work 
already on tasks scheduled for year three as the implementation of a demonstrator for 
the visit pattern monitoring scenario. Second, Fraunhofer is responsible for the fifth 
application scenario which was additionally selected at the end of year one. Michael 
Kamp continued here to work on financial monitoring within his PhD thesis. 

Deviation from Plan and Requested Changes 

The work proceeded according to plan. The work plan gives some freedom to choose 
specific scenarios depending on availability of data and potential privacy risks. A list of 
the finalized applications was put forward with deliverable D4.1. 

 

2.7 WP5 - Evaluation 

WP5 carries out the evaluation of the LIFT approach. It coordinates the single 
evaluation activities in each scenario, and evaluates the feasibility and impact of the 
LIFT approach in other application areas. 

Objectives for the second year 

The main objectives of WP5 in this reporting period were  
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• to specify a set of specific, measurable evaluation criteria for the application 
scenarios and 

• to perform evaluation activities in each scenario. 

Deliverables 

D5.1: Evaluation Criteria (M18) 

Work Done 

The work in WP5 has been performed in close collaboration with WP4. The evaluation 
criteria were specified in a top-down approach followed by a bottom-up line of action. In 
the first, top-down step general evaluation criteria such as scalability and 
communication reduction were examined for each application scenario. In the second, 
bottom-up step further application specific criteria such as battery saving were devised 
for each application and subsequently aggregated over all applications. The results are 
stated in deliverable D5.1, which will serve as work of reference throughout year three. 

In addition to the compilation of deliverable D5.1, testing was performed during 
algorithm and scenario development. Especially for the Sensor Network scenario 
detailed performance tests and evaluations were conducted by HU. 

Meetings 

The project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 2012 (Greece), Sep. 
2012 (UK) were used for extended discussion of the topic. 

Activities per Partner 

Technion: Estimated: 2PM; Actual: 0.08PM. Assaf Schuster and Mickey Gabel 
contributed to the generation of evaluation criteria for the Technion application 
scenarios. 

HU: Estimated: 3PM; Actual: 3PM. The HU group performed detailed evaluations for the 
monitoring of heterogeneous streams and the recovery of constraint violations in sensor 
networks where each node can be assigned a safe zone tailored to the distribution of its 
data. In addition, Daniel Keren coordinated with Fraunhofer the specification of 
evaluation criteria. The criteria are described in deliverable D5.1. 

TUC: Estimated: 0PM; Actual: 0PM. 
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CNR: Estimated: 1PM; Actual: 1PM. Mirco Nanni contributed to the definition of the 
evaluation criteria for the application scenarios that involve the CNR team. 

Fraunhofer: Estimated: 1PM; Actual: 1PM. Christine Kopp and Michael Kamp 
coordinated together with HU the specification of evaluation criteria.  

Deviation from Plan and Requested Changes 

No changes are requested. 

 

2.8 WP6 - Dissemination 

WP6 will produce the dissemination strategy of the LIFT project. Particular objectives 
include: 

• disseminating the LIFT theoretic framework to the scientific community of data 
mining and distributed systems, 

• outlining the methodological and technical superiority of the proposed solution 
compared to other approaches to distributed monitoring, 

• dissemination to high-profile early adaptors within the scope of the application 
scenarios. 

Objectives for second year 

Objectives in the second year have been to: 

• continually update dissemination materials as e.g. the web site, 
• carry out dissemination activities by participation in major conferences and 

publishing of methodological results 
• interface with the FET-Open Coordination Action MODAP and the FET Open 

Collaborative Project DATASIM 
• make plans for the organization of a workshop. 

Work done 

The deliverables have been completed and distributed at e.g. workshops and 
conferences and to interested parties. 
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A major source of scientific dissemination are, of course, the published papers. The fact 
that journals such as PVLDB and conferences such as ICDE in data management and 
ACM GIS in geographic information science could be addressed guarantees a strong 
potential impact and high visibility for the LIFT project. Though not a task of WP6 
properly, the scientific papers are a major vehicle for dissemination. 

Michael May gave an invited talk at the Ubiquitous Data Mining Workshop (UDM 2012), 
Montpellier, France, August 2012, organized by Prof. João Gama. He further gave an 
invited talk about big data in technical processes, presenting the LIFT cloud scenario, 
and was an invited speaker to a podium discussion at the SAS Forum, Mainz, Germany, 
November 2012. In addition, Michael May gave an invited talk about the LIFT mobility 
application scenarios at the MODAP Workshop Mobile Analytics Meets Social Media, 
Sankt Augustin, Germany, June 2012. 

Michael May and Christine Kopp visited the Bavarian State Office for Data Protection 
(Ansbach, Germany, September 2012) and discussed the usage of sketching 
techniques for the privacy preserving analysis of Bluetooth data in the LIFT mobility 
scenario. 

Christine Kopp gave a presentation about the privacy-preserving distributed monitoring 
in the LIFT mobility scenario at the Dagstuhl Seminar “Mobility Data Mining and 
Privacy”, Dagstuhl, Germany, August 2012. 

Minos Garofalakis was an invited tutorial speaker on “Data-Management Challenges for 
Big Data Analytics” at the 2nd MODAP-MOVE Summer School, Leysin, Switzerland, 
July 2012. He was also an invited participant and speaker on "Querying Distributed 
Data Streams" at the Workshop on Innovative Querying of Streams (INQUEST'2012), 
University of Oxford, UK, September 2012. Finally, he delivered an invited keynote talk 
on scalable database algorithms for managing uncertainty at the 6th International 
Conference on Scalable Uncertainty Management (SUM'2012), Marburg, Germany, 
September 2012. 

Minos Garofalakis, Assaf Schuster, Izchak Sharfman, and Daniel Keren were invited 
participants and they all delivered talks on LIFT at the 2012 NII Shonan meeting on 
“Large Scale Distributed Computation”, Shonan Village, Japan, January 2012. The NII 
Shonan Meetings follow the same style of the well-known Dagstuhl Seminars, aiming to 
promote cutting-edge informatics research by providing another premier international 
venue for both world-class scientists and promising young researchers and practitioners 
to exchange knowledge and discuss important research findings. We expect the cross-
fertilization of systems and theoretical research during this meeting to have a significant 
impact on shaping the research agenda of the field of distributed stream monitoring. 
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Antonios Deligiannakis gave a talk at the University of Maryland on the use of the 
geometric method and safe zones for distributed monitoring, focusing on outlier 
detection in sensor networks and prediction modelling techniques. 

Assaf Schuster gave an invited talk on “On-the-Fly Processing of Big, Distributed, 
Streaming Data” at the International Conference on Software Science, Technology and 
Engineering (SWSTE), June 2012, Herzelia, Israel. He will further give an invited talk 
about “Scalable Data Stream Processing” at the International Conference on Parallel, 
Distributed and Grid Computing (PDGC), December 2012. JUIT Campus, Solan, 
Himachal Pradesh, INDIA. 

Arik Friedman gave a talk on applications of safe zones to privacy at the DIMACS 
Workshop on Recent Work on Differential Privacy across Computer Science, DIMACS 
Center, Rutgers University, New Jersey, USA, October 2012. 

Fosca Giannotti and Dino Pedreschi gave an invited talk at the University of Amsterdam 
on social data mining and privacy, Amsterdam, The Netherlands, April 2012. 
 
Dino Pedreschi gave an invited talk on “Social mining and the New Deal on Data” at the 
workshop Global Scientific Data Infrastructures”, Taormina, Italy, May 2012. 
 
Anna Monreale gave a lecture on “Privacy-preserving Mobilytics” at the 2nd MODAP-
MOVE Summer School, Leysin, Switzerland, July 2012. Anna Monreale also gave a talk 
on “Privacy Issues in LIFT Systems” at the ENFORCE Project meeting, Bologna, Italy, 
July 2012. 
 
Mirco Nanni gave an ivited talk on “Mobility Data Mining Meets Network Analysis” at the 
MODAP-Workshop Mobile Analytics Meets Social Media, Sankt Augustin, Germany, 
June 2012. 
 
Roberto Trasarti gave an invited talk on “Mobility Data Analysis and Networks” at 
GDR'12 French Symposium, Porquerolles, France, May 2012. 
 
TUC further prepared a workshop proposal (http://www.softnet.tuc.gr/bd3/) which will be 
submitted to VLDB 2013. A second workshop proposal was submitted jointly by João 
Gama and Michael May to IJCAI 2013. 

Concertation with other FET-OPEN projects and activities 

The LIFT partners Fraunhofer, CNR and TUC strongly collaborated with the FET-OPEN 
CA MODAP (Mobility, Data Mining, and Privacy), bringing LIFT aspects (especially as 
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related to WP2 and the mobility scenario in WP4) into the discussion. In particular, two 
tutorials were given at the 2nd MODAP-MOVE Summer School and two invited talks at 
the MODAP industry workshop Mobile Analytics Meets Social Media. 

Daniel Keren, Assaf Schuster and Izchak Sharfman presented the LIFT approach at the 
kick-off meeting of the FET-Open project DATASIM (Data Science in the Era of Electric 
Vehicles) in Hasselt, Belgium, October 2011, which lead to a lively discussion of LIFT 
technology and its potential use in the DATASIM project. Due to its privacy-preserving 
nature, LIFT technology developed within the Bluetooth scenario in WP4 is especially 
applicable for the collection and evaluation of origin-destination (OD) matrices, which is 
one main task in WP4 of DATASIM. 

A further European project making use of LIFT-technology has started on September 1st 
2012: INSIGHT. It utilizes LIFT technology for the purpose of disaster monitoring in a 
real world setting and thus helps to bring the LIFT paradigm into real-world applications 
and to end users (in this case Dublin City Council, Ireland, and Bundesamt für 
Bevölkerungsschutz und Katastrophenhilfe, Germany). From LIFT, both Technion and 
Fraunhofer participate in this project. 

Deliverables 

No deliverables were due in this reporting period. 

Meetings 

The project meetings in Mar. 2012 (Israel), Apr. 2012 (Rome), Jun. 2012 (Greece) and 
Sep. 2012 (UK) were used for discussion of these topics. 

Activity per Partner 

Technion: Estimated: 1PM; Actual: 0.19PM. Assaf Schuster and Izchak Sharfman were 
invited speakers at the NII Shonan meeting. Assaf Schuster gave a talk about “The 
Geometric Method for Distributed Monitoring of Threshold Functions” and Izchak 
Sharfman delivered a talk about “Monitoring the Median and Related Functions”. Assaf 
Schuster was further invited speaker at the International Conference on Software 
Science, Technology and Engineering. He will give one further talk at the International 
Conference on Parallel, Distributed and Grid Computing (PDGC) in December 2012. 

HU: Estimated: 0.5PM; Actual: 1PM. Daniel Keren gave an invited talk about 
“Geometric Monitoring with Safe Zones” at the NII Shonan meeting. Further, Arik 
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Friedman gave a talk on applications of safe-zones to privacy at the DIMACS Workshop 
on Recent Work on Differential Privacy across Computer Science. 

TUC: Estimated: 1.5PM; Actual: 1.5PM. Minos Garofalakis gave an invited talk about 
“Geometric Query Tracking using Sketches and Models” at the NII Shonan meeting. He 
was an invited participant and speaker at the Workshop on Innovative Querying of 
Streams (INQUEST'2012) and delivered an invited keynote talk on scalable database 
algorithms for managing uncertainty at the International Conference on Scalable 
Uncertainty Management (SUM'2012). He further gave a tutorial on “Data-Management 
Challenges for Big Data Analytics” at the 2nd MODAP-MOVE Summer School. Antonios 
Deligiannakis gave a talk at the University of Maryland on the use of the geometric 
method and safe zones for distributed monitoring. Minos Garofalakis and Antonis 
Deligiannakis further prepared a LIFT workshop proposal which will be submitted to 
VLDB 2013. 

CNR: Estimated: 1PM; Actual: 1PM. The members of CNR gave invited talks at several 
events related to the management and analysis of large mobility datasets or to privacy 
aspects, where the perspective and results of LIFT have been described, including one 
talk entirely devoted to privacy issues emerged in LIFT systems. In addition, CNR 
interfaced with the MODAP community by giving a tutorial at the 2nd MODAP-MOVE 
Summer School and an invited talk at the MODAP industry workshop Mobile Analytics 
Meets Social Media.!

Fraunhofer: Estimated: 1.5PM; Actual: 2PM. Michael May gave an invited talk at the 
Ubiquitous Data Mining Workshop (UDM 2012) and at the SAS Forum. He further 
presented the LIFT mobility applications at the MODAP Workshop Mobile Analytics 
Meets Social Media. Michael May and Christine Kopp visited the Bavarian State Office 
for Data Protection. Christine Kopp gave a presentation about the privacy-preserving 
distributed monitoring in the LIFT mobility scenario at the Dagstuhl Seminar “Mobility 
Data Mining and Privacy”. Fraunhofer further took charge of regularly updating the LIFT 
website. Together with João Gama, Michael May submitted a workshop proposal for the 
2nd UDM workshop to IJCAI 2013, which will be directed toward LIFT research 
challenges if accepted. 

Deviation from Plan and Requested Changes 

The work proceeded according to plan. There have been no major departures from the 
work plan and no changes are requested. 
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4. Deliverables and milestones tables 

Deliverables in reporting period 

Del. 
no. 

Deliverable name WP 
no. 

Lead partic. 
short name 

Nature 
 

Dissemi
nation 
level 

 

Deli-
very  
date 

 

Sub-
mitted 

1.2 
Theory and 
Optimization of Safe 
Zone Construction 

1 Technion R CO M24 Yes 

3.1 
Reference Architecture 
Definition 

3 TUC R PU M24 Yes 

4.1 
Scenarios Description 
and Requirements 
Analysis 

4 Fraunhofer R PU M18 Yes 

5.1 Evaluation Criteria 5 HU R PU M18 Yes 

7.3 
2nd Annual Project 
Report 

7 Fraunhofer R CO M24 Yes 

!
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Deliverables list full project duration 

Del. 
no. 

Deliverable name WP 
no. 

Nature 
 

Dissemi-
nation 
level 

 

Delivery 
date 

1.1 Algorithms for Safe Zone Construction 1 R PU M12 

1.2 Theory and Optimisation of Safe Zone 
Construction 1 R PU M24 

1.3 Integrated Local Summarisation and 
Modelling 

1 R PU M30 

1.4 Data Mining Tasks 1 R PU M34 

2.1 Requirements for Privacy and Anonymity 2 R PU M12 

2.2 Privacy-preserving Methods 2 R PU M30 

3.1 Reference Architecture Definition 3 R PU M24 

3.2 Distributed Protocols and Data 
Management 

3 R PU M30 

4.1 Scenarios Description and Requirements 
Analysis 

4 R PU M18 

4.2 Scenario Report 4 R PU M34 

5.1 Evaluation Criteria 5 R PU M18 

5.2 Final Evaluation 5 R PU M36 

6.1 Project Fact Sheet 6 O PU M3 

6.2 Project web site 6 O PU M3 

6.3 Project Presentation 6 O PU M3 

6.4 Project Workshop 6 R PU M30 

6.5 Report on Awareness and Wider Societal 
Implications 

6 R CO M36 

7.1 Quality Assurance Plan 7 R PU M6 

7.2 1st Annual Project Report 7 R CO M12 

7.3 2nd Annual Project Report 7 R CO M24 

7.4 Final Project Report 7 R CO M36 

7.5 Dissemination and Use Plan 7 R CO M36 
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5. Milestones 

!
MS. 
no. 

Milestone name WP no. Means of 
Verification 

Delivery  
date 

 

Submitted 

MS1 
Formation of Project 
Structures 

6, 7 
D6.1, D6.2, 
D6.3, D7.1 

M6 Yes 

MS2 
Initial Theoretical 
Framework 

1, 2 D1.1, D2.1 M12 Yes 

MS3 
Scenario Requirements 
Analysis and Evaluation 
Criteria 

4, 5 D4.1, D5.1 M18 Yes 

MS4 
Approach Formalised in 
Reference Architecture 

1, 2, 3 D1.2, D3.1 M24 Yes 

MS5 
Theoretical Framework 
Implemented in 
Scenarios 

1, 2, 4 D4.2 M34 No 

MS6 
Final Evaluation and 
Project End 

all D5.2, D7.2 M36 No 

!
!

 Month 
Task     MS1 MS2  MS3  MS4   MS5 MS6

  1 2 3 4 5 6 7 8 9 101112 1314 15161718 192021222324 25262728293031323334 3536 
1. 1            D            D             

 2                              D       

 3                                  D   

2. 1            D                  D       

 2            |                  |       

3. 1                        D             

 2                              D       

4. 1                  D                D   

 2                  |                |   

 3                  |                |   

 4                  |                |   

 5                  |                |   

5. 1                  D                  D 
 2                  |                  | 

6. 1   D                           D       

7. 1            D            D            D 
 2      D                               
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6. Work packages 

!

Work-
pack-
age 
no. 

Work package 
title 

Type of 
activity 

Lead  
partic. 

no 

Lead 
partic. 

short name 

Person-
month 

Start 
month 

End 
month 

1 
Theory, Algorithms 
and Optimisation 

RTD 2 TECHNION 72 M1 M34 

2 
Privacy and 
Anonymity 

RTD 4 CNR 28 M1 M30 

3 Architecture RTD 5 TUC 28 M7 M30 

4 Scenarios RTD 1 
FRAUN-
HOFER 

89 M1 M34 

5 Evaluation RTD 3 HU 18 M13 M36 

6 Dissemination RTD 1 
FRAUN-
HOFER 

16 M1 M36 

7 
Project 
Management 

MGT 1 
FRAUN-
HOFER 

7 M1 M36 

 TOTAL    258   

 


