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Education

PhD in Computer Science, Department of Informatics, Athens University of Economics and
Business, Dissertation Topic: “Deterministic, Elastic and Real-Time Processing in the Big Data
Era”.

Supervisor: Prof. Vana Kalogeraki

M.Sc. in Computer Science, Department of Informatics, Athens University of Economics and
Business, GPA — 9.57.

Thesis: DynamicShare: Scheduling MapReduce Jobs in Heterogeneous Environments
Thesis Advisor: Prof. Vana Kalogeraki

B.Sc. in Informatics and Telecommunications, Department of Informatics and Telecommu-
nications, University of Athens, GPA — 8.2.

Thesis: Analysis, Design and Implementation of the Department’s Prerequisite Courses’ Portal
Thesis Advisor: Prof. Mema Roussopoulos

Research interests

Distributed Systems, Big Data, Stream Processing, Complex Event Processing, Resource Man-
agement in Distributed Systems, Cloud Computing, Pub/Sub Systems

Work Experience

Researcher, NGHCS - Creating the Next-Generation Mobile Human-Centered Systems, EU
research funding program.

o Developed a novel data-structure that works on top of distributed stream processing systems like Apache
Storm, and provides deterministic guarantees in such systems while at the same time meets real-time
response time criteria in the per tuple latency. The proposed data structure bounds the maximum
amount of time that a tuple will be stalled in order to satisfy its latency constraint. Moreover, a
novel framework which exploits the proposed data structure has been developed that dynamically tunes
the maximum amount of time that a tuple can wait in the data-structure, relaxing the determinism
guarantees when needed, so that the latency constraints are met. This work won the Best Paper Award
in the 11th ACM International Conference on Distributed and Event-based Systems (DEBS) 2017

o Proposed and developed a novel profiling framework, called Dione, that provides a fast and efficient
estimation of the execution time of Apache Spark applications. The novelty of Dione is that it is an
online profiling framework that identifies on the fly matches in the execution graph between a newly
submitted application and already executed ones, exploiting such matches to reduce the time required
for building prediction models for newly submitted applications. The experimental evaluation proved
that Dione outperforms current state-of-the-art techniques as it requires 30% less time and spending
budget to build the necessary prediction models. Finally, a Web-UI has been implemented with which
the users can examine how different configuration parameters, like the number of reserved nodes, will
affect the execution time of their submitted applications.

o Proposed a novel decentralized load balancing technique for topic-based publish/subscribe systems.
The technique has been implemented on top of Apache Kafka without modifying its core architecture
or changing the application logic of the producers and consumers. The proposed load balancer was
tested on a 11 node local Apache cluster and was able to keep the system balanced even in cases where
more than 30% of the brokers were overloaded.
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of Heterogeneous Data, EU research funding program.

o Developed a novel system architecture which combines Apache Storm, Esper and Apache Hadoop,
offering a truly scalable and easy-to-use framework for efficient complex event processing in a traffic
monitoring application running in the city of Dublin. Multiple Esper engines have executed concurrently
on a Storm topology to increase the overall system's throughput. The evaluation of the proposed system
illustrated an almost linear scalability when more engines are utilized and at the same time reduced the
per tuple latency.

o Proposed a mechanism for predicting the load and latency of the Apache Storm stream processing
operators in upcoming time windows exploiting the Gaussian processes prediction technique and
developed a novel algorithm for automatically adjusting the number of processing operators that should
be utilized, taking into account the cost and the performance gains of possible changes. The proposed
techniques increased by four orders of magnitude the amount of data that can be successfully processed
by our Storm topology.

o Proposed a novel distributed scheduling algorithm for scheduling MapReduce jobs in heterogeneous
environments that exploits the notion of laxity to schedule applications with real-time response time
requirements and designed two partitioning algorithms for handling the data skewness that arises in the
reduce phase of the computation. The proposed scheduling mechanism has been evaluated in PlanetLab
and led to a 24% reduction on the number of jobs that will miss their deadlines while the partitioning
mechanism reduced the execution time of the reduce phase by 52%.

Technical skills

o Primary Programming language: Java (incl. Servlet API1/JSP, JDBC, Hibernate)

o Moderate Knowledge of: Python, Scala, PHP, Shell, C, Javascript, C++

o Distributed Systems: Apache Hadoop, Apache Storm, Apache Spark, Apache Flink, Apache
Kafka, Apache Pulsar

o Operating Systems: Linux, UNIX, Windows

o Databases: MySQL, MongoDB

o IDEs/Tools: IntelliJ, Eclipse, Netbeans, Maven, Android Studio, IATEX, gnuplot, git

Awards

o Best Paper Award in the 11th ACM International Conference on Distributed and Event-based
Systems (DEBS) 2017.

o Best Paper Runner-up in the 19-th Panhellenic Conference on Informatics (PCl) 2015.

o First Class Honours in M.Sc. Program in Computer Science, Athens University of Economics
and Business (spring 2011-2013)

Selected Publications

ORION: Online ResOurce Negotiator for multiple Big Data Analytics frameworks, Nikos
Zacheilas, Nikolaos Chalvantzis, loannis Konstantinou, Vana Kalogeraki, Nectarios Koziris, 15th
International Conference on Autonomic Computing (ICAC), Trento, Italy, September, 2018 (to
appear).

On the fly load balancing to address hot topics in topic-based pub/sub systems, Dim-
itris Dedousis, Nikos Zacheilas, Vana Kalogeraki, Proceedings of the 38th IEEE International
Conference on Distributed Computing Systems (ICDCS), Vienna, Austria, July 2018 (to appear).

Probabilistic Management of Late Arrival of Events, Nicolo Rivetti, Nikos Zacheilas, Avigdor
Gal and Vana Kalogeraki, Proceedings of the 11th ACM International Conference on Distributed
and Event-based Systems (DEBS), Hamilton, New Zealand, June 2018.
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Maximizing Determinism in Stream Processing Under Latency Constraints, Nikos
Zacheilas, Vana Kalogeraki, Yiannis Nikolakopoulos, Vincenzo Gulisano, Marina Papatriantafilou,
Philippas Tsigas, Proceedings of the 11th ACM International Conference on Distributed and
Event-based Systems (DEBS), Barcelona, Spain, June 2017 Best Paper Award.

Dione: Profiling Spark Applications Exploiting Graph Similarity, Nikos Zacheilas, Stathis
Maroulis, Vana Kalogeraki, IEEE International Conference on Big Data (Big Data), Boston, MA,
USA, December 2017.

ChEsS: Cost-Effective Scheduling across multiple heterogeneous mapreduce clusters,
Nikos Zacheilas, Vana Kalogeraki, Proceedings of the 14th IEEE International Conference on
Autonomic Computing (ICAC), Wiirzburg, Germany, July, 2016.

Intelligent urban data monitoring for smart cities, Nikolaos Panagiotou, Nikolas Zygouras,
loannis Katakis, Dimitrios Gunopulos, Nikos Zacheilas, loannis Boutsis, Vana Kalogeraki,
Stephen Lynch, Brendan O'Brien, In Joint European Conference on Machine Learning and
Knowledge Discovery in Databases (ECML/PKDD), Riva del Garda, Italy, September, 2016.

Insights on a Scalable and Dynamic Traffic Management System, Nikolaos Zygouras,
Nikos Zacheilas, Vana Kalogeraki, Dermot Kinane, Dimitrios Gunopulos, Extending Database
Technology (EDBT), Brussels, Belgium, March 2015.

Elastic complex event processing exploiting prediction, Nikos Zacheilas, Vana Kalogeraki,
Nikolaos Zygouras, Nikolaos Panagiotou, Dimitrios Gunopulos, |IEEE International Conference
on Big Data (Big Data), San Francisco, CA, USA, October 2015.

Real-Time Scheduling of Skewed MapReduce Jobs in Heterogeneous Environments,
Nikos Zacheilas, Vana Kalogeraki, Proceedings of the 11th International Conference on Au-
tonomic Computing (ICAC), Philadelphia, PA, USA, June, 2014.

Teaching Assistance

Undergraduate Courses in Athens University of Economics and Business
o Operating Systems (Prof. G. Xylomenos - Spring 2014, Fall 2015, Fall 2016)
o Operating Systems (Dr. |. Konstantinou - Fall 2017)

Languages
Mothertongue
Advanced Proficiency of Michigan
Intermediate DELF
References

Prof. Vana Kalogeraki

o Dept. of Informatics, Athens University of Economics and Business
o email: vana®@aueb.gr

o phone: +30 210 820 3510

Prof. Dimitrios Gunopulos

o Dept. of Informatics & Telecommunications, University of Athens
o email: dg@di.uoa.gr

o phone: +30 210 727 5227

Prof. Marina Papatriantafilou

o Department of Computer Science and Engineering, Chalmers University of Technology
o email: ptrianta@chalmers.se

o phone: +46 31 772 5413
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Additional Publications

A Comparative Study of General-Purpose Pub/Sub Systems for Message Dissemination,
Nikos Zacheilas, Thanasis Priovolos and Vana Kalogeraki, 3nd International Workshop on Mining
Urban Data co-located with the 24th ACM SIGKDD Conference on Knowledge Discovery and
Data Mining (KDD 2018), London, UK, August, 2018 (to appear).

Dione: A Framework for Automatic Profiling and Tuning Big Data Applications, Nikos
Zacheilas, Stathis Maroulis, Thanasis Priovolos, Vana Kalogeraki, Dimitrios Gunopulos, 34th
IEEE International Conference on Data Engineering, ICDE 2018, Paris, France, April, 2018.

A Framework for Efficient Energy Scheduling of Spark Workloads, Stathis Maroulis, Nikos
Zacheilas, Vana Kalogeraki, 37th |IEEE International Conference on Distributed Computing
Systems, ICDCS 2017, Atlanta, GA, USA, June, 2017.

A Pareto-based scheduler for exploring cost-performance trade-offs for MapReduce work-
loads, Nikos Zacheilas, Vana Kalogeraki, In EURASIP Journal on Embedded Systems, Volume
2017.

DIsCO: Dynamlc Data COmpression in Distributed Stream Processing Systems, Nikos
Zacheilas, Vana Kalogeraki, Distributed Applications and Interoperable Systems (DAIS), Neucha-
tel, Switzerland, June 2017).

ExpREsS: EneRgy Efficient Scheduling of Mixed Stream and Batch Processing Work-
loads, Stathis Maroulis, Nikos Zacheilas, Vana Kalogeraki, Proceedings of the 14th IEEE Inter-
national Conference on Autonomic Computing, ICAC 2017, Columbus, OH, USA, July 17-21,
2017.

Dynamic Load Balancing Techniques for Distributed Complex Event Processing Systems,
Nikos Zacheilas, Nikolas Zygouras, Nikolaos Panagiotou, Vana Kalogeraki, Dimitrios Gunopulos,
Distributed Applications and Interoperable Systems (DAIS), Heraklion, Crete, Greece, June 2016
(pp. 174-188).

INSIGHT: Dynamic Traffic Management Using Heterogeneous Urban Data, Nikolaos
Panagiotou, Nikolas Zygouras, loannis Katakis, Dimitrios Gunopulos, Nikos Zacheilas, loannis
Boutsis, Vana Kalogeraki, Stephen Lynch, Brendan O’'Brien, Dermot Kinane, Jakub Marecek, Jia
Yuan Yu, Rudi Verago, Elizabeth Daly, Nico Piatkowski, Thomas Liebig, Christian Bockermann,
Katharina Morik, Franﬁgois Schnitzler, Matthias Weidlich, Avigdor Gal, Shie Mannor, Hendrik
Stange, Werner Halft, Gennady L. Andrienko, , European Conference on Machine Learning and
Principles and Practice of Knowledge Discovery (ECML-PKDD) 2016, Riva del Garda, ltaly,
September, 2016.

Pareto-Based Scheduling of MapReduce Workloads, Nikos Zacheilas, Vana Kalogeraki, 19th
IEEE International Symposium on Real-Time Distributed Computing, ISORC 2016, York, United
Kingdom, May, 2016.

An Active Learning Framework Incorporating User Input For Mining Urban Data, Nikolaos
Zygouras, Nikolaos Panagiotou, Nikos Zacheilas, loannis Boutsis, Vana Kalogeraki, Dimitrios
Gunopulos, UrbComp 2016, San Francisco, California, USA, August 2016.

Dynamic reduce task adjustment for hadoop workloads, Vaggelis Antypas, Nikos Zacheilas,
Vana Kalogeraki, 19th Panhellenic Conference on Informatics, Athens, Greece, October 2015.

Towards Detection of Faulty Traffic Sensors in Real-Time, Nikolaos Zygouras, Nikolaos
Panagiotou, Nikos Zacheilas, loannis Boutsis, Vana Kalogeraki, loannis Katakis, Dimitrios
Gunopulos, 2nd International Workshop on Mining Urban Data co-located with 32nd Inter-
national Conference on Machine Learning (ICML 2015), Lille, France, July, 2015.



A Framework for Cost-Effective Scheduling of MapReduce Applications, Nikos Zacheilas,
Vana Kalogeraki, 12th IEEE International Conference on Autonomic Computing, Grenoble, France,
July, 2015.
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