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2015 Highlights

Research team
At the end of 2015 the center research team consisted of eight senior researchers 
(4 at AU), five Postdocs (all at AU) and thirteen PhD students (6 at AU).

Additionally, two further Postdocs and seven PhD students (six of which obtained 
PhD degrees during the year) were part of the center in 2015. Almost all center 
Postdocs are internationals and so are all but two of the PhD students.

Awards and acknowledgments

Center researchers received a number of awards and acknowledgments in 2015      
including the following:

Center senior researcher Mehlhorn was elected Foreign Associate of the US National 
Academy of Sciences, Indyk was Elected Fellow of the Association for Computing 
Machinery (ACM), and Afshani was promoted to Associated Professor with Tenure. 
Center Director Arge was knighted by the Queen of Denmark.
Center PhD students Rav and Eenberg won the AU Computer Science Teaching    
Assistant of the year and Computer Science Student of the Year Award, respectively. 
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Center Events
Apart from a large number of smaller research seminars 
and workshops, as well as a retreat for center employ-
ees, MADALGO organized a four day international sum-
mer school on “Streaming Algorithms” in 2015, where four 
international experts lectured for 76 participants (mostly 
PhD students) from 38 institutions and 3 companies in 17 
countries. The center also organized the Sixth Workshop 
on Massive Data Algorithmics (MASSIVE 2015) as part 
of the main European algorithms event ALGO in Patras, 
Greece.

In 2015 center researchers gave numerous presentations at international research conferences, as well as more than 
30 invited presentations at research conferences, workshops and seminars. Center researchers have also partici-
pated in several public outreach activities, including as lecturer at the people’s university (“Folkeuniversitetet”).

Research collaboration and results
In 2015 MADALGO researchers 
published 69 peer reviewed re-
search papers within the center 
research areas. Several of these 
papers have appeared in highly 
ranked journals and conference 
proceedings. Some of the results 
in the papers have been obtained 
with the many international re-
searchers that visited MADALGO 
in 2015. The center also has ex-
tensive multidisci-plinary and in-
dustry collaboration.

Many techniques are known for proving how much space is needed to 
solve a given streaming problem (space lower bounds). However, the si-
tuation is much more disappointing when it comes to understanding how 
fast stream data items can be processed (time lower bounds). In fact, un-
til recently no time lower bounds were known for any streaming  problem. 

In 2015 center researchers described a general 
method for translating strea-ming space lower 
bounds into time lower bounds. This allowed 
for immedi-ate reuse of a decade of research 
in streaming space lower bounds to obtain time 
lower bounds for many fundamental streaming 
problems. 
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This report describes the 2015 activities at the Danish National Research Foundation’s Center for Massive 
Data Algorithmics (MADALGO). The report is accompanied by a number of appendices (covering external 
relations, conferences, educational activities, external funding, awards, public outreach, patents and 
applications, publications, list of personnel) as specified by the foundation. The appendices are an important 
part of the annual report (and information such as external funding and teaching is only covered in the 
appendices).  Note that some of the appendices only cover the employees at Aarhus University (and not the 
participants at Max Planck Institute for Informatics, Massachusetts Institute of Technology and Frankfurt 
University). Finally, note that the 2015 accounts for the center with appendices (as well as the center 
research plan and previous yearly reports) are also important in order to obtain a complete overview of the 
2015 activities of the center. 
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itemizations, submitted to the foundation. Also, I confirm that the compiled annual reporting, including the 
appendices, is correct, i.e. it is free of material misstatement or omissions, and that the administration of the 
center funds has been secure and sound, and in accordance with the conditions of the center agreement. 
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1 Center background and organization 
Center for Massive Data Algorithmics (MADALGO) strives to be a world-leading center in algorithms for 
handling massive data. The center particularly focuses on designing algorithms in theoretical models that 
take the hierarchical memory organization of modern machines into account. The center builds on the 
research strength at the main center site at Aarhus University (AU) in Denmark (with Brodal, Arge, Afshani 
and Larsen as senior faculty), at the center sites at the Max Planck Institute for Informatics (MPI) and at 
Frankfurt University (FRA) in Germany (with Mehlhorn and Meyer as senior faculty), and at Massachusetts 
Institute of Technology (MIT) in the US (with Demaine and Indyk as senior faculty). The center also relies 
on significant international research collaboration, as well as multidisciplinary and industry collaboration. 
The center is led by center director Lars Arge along with the other senior faculty and with advice from an 
international advisory board. It is managed by center manager Trine Holmgaard with help from accountant 
Ellen Lindstrøm and part time student assistant Katrine Ø. Rasmussen.  

2 Center recruitment and research education 
During 2015 two of the senior researchers at AU was promoted, namely Afshani to Associate Professor and 
Brodal to Full Professor. Afshani was one of the two faculty hired as planned in the center contract. The 
other, Assistant Professor Kasper G. Larsen, is expected to be evaluated for promotion to Associate 
Professor within a year or so. Thus the center is on track to hire faculty as planned.  
Also the center Post Doc and PhD student population has developed more or less as anticipated. Post Docs 
and PhD students are not only important for fulfilling the center’s research plan. A key goal of the center is 
also to train the next generation of researchers in a world-leading and international environment. Thus PhD 
students and Post Docs are a very important part of the center, and the center strives to have a large number 
of (especially international) PhD students and Post Docs at AU. Furthermore, it is worth noting that the 
number of Master students associated with the center has increased significantly (mainly because of the 
addition of AU faculty); in 2015 no less than 16 students graduated from the center with an MS degree. 
Currently, the center houses 4 Post Docs (all at AU). Two of these Post Docs were hired in 2015, namely 
Frank Stalls (PhD Utrecht 2015) who works on computational geometry problems with an emphasis on 
trajectory data, and Jesper Nielsen (PhD AU 2015) who works on succinct data structures and text 
algorithms. Note that previously the center has had a policy of not hiring its own PhD students as Post Docs, 
but in the case of Nielsen it was decided to disregard this policy in order for him to help build up the 
expertize needed in order to be able to address a broader set of “Big Data” challenges, and thus likely 
contribute to a successful embedment of the center after the expiration of the Foundation grant. Two Post 
Docs also left the center in 2015, namely Wanbin Son who took up a position with center for geometry and 
its applications at POSTECH in South Korea and Zengfeng Huang who left for a position at University of 
New South Wales. 
Currently, the center houses 14 PhD students (7 at AU). Three of these students joined the center in 2015 and 
one in 2016. At AU Yujin Shin with Arge as advisor, as well as Kasper Eenberg and Alexander Mathiasen 
with Larsen as advisor, and at FRA Manuel Penschuck with Meyer as advisor. No less than six PhD students 
obtained their degrees in 2015.  At AU Jesper Nielsen and Jakob Truelsen with Brodal as advisor, Jungwoo 
Yang with Arge as advisor, and Bryan Wilkinson with Arge and Afshani as advisors. As mentioned above, 
Nielsen continued with a Post Doc, whereas the rest went to industry, namely to SCALGO (Truelsen and 
Yang) and Amazon in Seattle (Wilkinson). Furthermore, as mentioned in last year’s report, PhD student 
Sarfraz Raza left the center without a degree. At FRA Volker Weichert finished with Meyer as advisor, and 
at MIT Haitham Hassanieh finished with Indyk as advisor. They went on to take up a position at the German 
Statistical Office and as an Assistant Professor at University of Illinois at Urbana Champaign, respectively. 
As also discussed in previous annual reports, we believe the center’s recruitment efforts have been relatively 
successful. For example, four of the seven current AU PhD students are recruited internationally, and almost 
all center Post Docs continue to be internationally recruited. The center’s recruitment strategy has been to try 
to recruit a strong and diverse PhD student and Post Doc population by both focusing on identifying the top 
AU students, for example through the numerous graduate level classes taught by center faculty and Post 
Docs, and on recruiting internationally. To recruit the best international candidates the center has advertised 
its positions broadly and actively solicited candidates from its international network (collaborators and by 
now extensive network of previous center students and especially Post Docs). However, despite an active 
effort to hire women, the center has not been able to obtain a reasonable gender balance. So far the center 
has only had one female Post Doc and two female PhD students, including the new PhD student Shin. One 
reason for this is obviously the general lack of women in computer science. For this reason, the center has 
participated in various outreach activities, for example in relation to high school students.  
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The center continues to focus on research education (training of PhD students and Post Docs). This includes 
exchange of Post Doc and PhD students, organization of summer schools and workshops, and 6 months stay 
abroad for AU PhD students. For example, PhD students Edvin Berglin and Ingo van Duijn are about to 
leave for stays in Bergen and Ottawa, respectively. There is also continued emphasis on initiatives designed 
to create a sense of community at the main center site and among the center sites. This includes a yearly fall 
retreat, monthly center lunches at AU, movie nights, etc. Recently, there has been an increasing focus in 
Denmark (and abroad) on research integrity. In the center’s relatively theoretical research area there is a very 
collaborative research tradition and authorships are only awarded to major contributors. Thus problems in 
relation to competing research teams and authorships are likely less of an issue than in many other areas. Still 
research integrity is obviously also a focus of the center, especially in connection with research education. 
As discussed in last year’s report, research integrity issues are mostly addressed between the individual 
advisor and the PhD students and Post Docs participating in the individual research project, as well as 
through a very open and reflective research environment. 
 

3 Center research 
The center research plan discusses a number of research challenges in the center focus research areas of I/O-
efficient, cache-oblivious and streaming algorithms and in algorithm engineering, as well as challenges in a 
number of other and crosscutting areas. Overall, 2015 was a successful year in terms of research results (e.g. 
with 13 publications in the top conferences Symposium on Theory of Computing, Symposium on the 
Foundation of Computer Science, and Symposium on Discrete Algorithms). Below we briefly discuss some 
of the obtained results. Although progress on the different parts of the research plan varies substantially, we 
currently see no need to modify the plan. 
 
I/O-efficient algorithms 
In the area of I/O-efficient algorithms, that is, algorithms designed in a two-level memory-disk model, we 
have made good progress on a number of problems in relation to the areas outlined in the research plan. 
In terms of fundamental algorithmic problems, we have e.g. published results on sorting algorithms that are 
efficient both in terms of I/O and internal memory computation in the RAM model of computation [J181], 
and we have recently obtained result on sublinear I/O-efficient algorithms for a number of geometric 
problems, that is, algorithms that can solve a given problem reading only a fraction of the input from disk (by 
assuming that the input is given in a specific format).  
In terms of fundamental data structures, we have published on layout of given tree data structures on disk 
such that they can be accessed efficiently [J175], and submitted a publication on the number of I/Os needed 
to perform decrease-key operations on a priority queue. A priority queue is a very fundamental data structure 
used in many algorithms, and the development of an I/O-efficient decrease-key operation is a longstanding 
open problem. We have also continued our work on geometric data structures, in particular for range 
searching variants, that is, the problem of storing a set of d-dimensional points such that properties of the 
points that lie inside a query range can be found efficiently. Thus we have e.g. developed efficient structures 
for finding the points in the plane within a three-sided query range. These results will be presented at an 
upcoming conference.  
In the area of terrain data processing, we have continued our work on problems in relation to modeling of 
water flow, and published work on I/O-efficient algorithms for mapping depression flood risk after a given 
rain even or forecast [C398], and we are currently considering similar algorithms for risk after a given sea-
level rise event. Previously, we had only considered uniform rain or sea-level rise. We have also published 
work on estimating the risk of flooding from water rising in rivers [C401]. As mentioned in last year’s 
report, we have also published internal memory results on maintaining various terrain analysis results under 
updates of a part of the terrain data without having to recompute the analysis on the entire terrain data [C378], 
and we are working on a publication with similar I/O-efficient results.  
We have also continued our work on I/O-efficient graph algorithms with a focus on evolving networks. For 
example, we have published results on I/O-efficient distance oracles for dynamic real-world graphs like the 
web graph or the Facebook graph [C383]. Unfortunately, such real-world graphs are often not publicly 
available or limited to fixed sizes. Hence, scientists frequently rely on synthetic graphs and recently we 
presented I/O-efficient algorithms for producing such graphs, or more precisely, for extending arbitrary seed 
graphs to huge artificial networks. We have also continued investigating theoretical and practical 
improvements of our dynamic Breadth-First-Search (BFS) implementation [C283]. 
Finally, we have also published work on paging algorithms, that is, algorithms that perform I/O for 
algorithms that are not designed with I/O in mind [J173,J182]. 
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Cache-oblivious algorithms 
In the cache-oblivious algorithms area the aim is to develop algorithms that automatically adapt to the un-
known multiple levels of modern memory hierarchies. Techniques to obtain cache-oblivious algorithms are 
still not very developed and the fundamental limitations in the area not well understood. Thus the cache-
oblivious algorithms areas is somewhat more high-risk than the other focus areas of the center, and 
unfortunately this means that we have not made as much progress in the area as we would have liked. Thus, 
in 2015 we only published a cache-oblivious data structure for the iterated predecessor problem, that is, the 
problem of storing a number of sorted lists such that the largest element smaller than a query value in each 
list can be found efficiently [C407]. This problem is an important building block in many other algorithms. 
 
Streaming algorithms 
Streaming algorithms models applications where only one sequential pass over the data is allowed. The 
research plan outlines work on fundamental streaming problems and general streaming algorithm techniques. 
In 2015 we have published novel algorithms for a number of fundamental streaming problems, including 
finding the smallest ball intersecting a set of disjoint balls [C380]. We also showed the first known lower 
bounds for the time complexity of basic streaming algorithms [C382]. 
In terms of design techniques, we focused on one of the major techniques for designing streaming algorithm 
called linear sketching. In this setting the goal is to compute a small so-called sketch Ax of a vector x using 
an appropriately designed sketching matrix A, such that given only the sketch one can still compute the 
desired property of x. The vector x could for example be a representation of a data stream. A common goal is 
to compute a sparse approximation to x, that is, given Ax, reconstructing an approximation that has as few 
non-zero coefficients as possible while being as close to x as possible with respect to some metric. Following 
our prior work in this area, we have designed a collection of efficient algorithms for finding approximations 
in which the pattern of non-zeros must satisfy given constraints [C388, J185]. Such restrictions model 
patterns that occur in specific application domain and allow obtaining shorter sketches. We also showed 
lower bounds for sketching by connecting it to metric embeddings, a notion that has been studied in 
geometric functional analysis for several decades [C387]. Very recently we have also obtained sketching 
algorithms for more general metrics. In particular, we have shown improved upper and lower bounds for 
sketches satisfying the so-called restricted isometry property, a fundamental notion enabling many useful 
algorithms, under general norms [C385]. 
 
Algorithm engineering 
Algorithm engineering covers the design and analysis of practical algorithms, their efficient implementation, 
as well as experimentation that provides insight into their applicability. In 2015 we have made progress in 
most of the algorithm engineering areas discussed in the research plan. 
In terms of library development, we continue to update and support the TPIE library for implementation of 
I/O-efficient algorithms, and we are in the process of finishing a publication on our recent redesign of the 
library. Similarly, we are also contributing to the alternative STXXL library, and have e.g. investigated 
improved support for flash-memory disks in the library [T85]. We have also continued our work on 
engineering I/O-efficient graphs algorithms, and have e.g. implemented and experimented with our I/O-
efficient distance oracle data structure [C383] and synthetic graph generator discussed above. Ongoing work 
includes extending various graph traversal algorithms implementations. 
In terms of terrain data processing, we have e.g. implemented and experimented with our new I/O-efficient 
algorithms mentioned above for mapping depression flood risk from a given rain event (such as a 100-year 
event) or forecast, and flood risk from water rising in rivers. Both algorithms perform very well in practice 
[C398,C401], and thus opens up for real-time combination with forecast data. It has also lead to our work on 
flooding risk from a given sea-level rise event/forecast, and we are currently implementing the algorithm we 
have developed for this problem. As discussed in previous annual reports, much of our previous engineering 
work on massive terrain data processing is being commercialized through the startup company SCALGO. In 
2015 SCALGO technology won a “highest growth potential” award in a competition held by the Danish 
Ministry of the Environment and the Danish municipalities, just as Realdania through their “Klimaspring” 
campaign awarded SCALGO and the center, along with a number of companies and public authorities, a 
large grant for further development of a new successful product called SCALGO Live. SCALGO also won 
several contracts with the Danish Geodata Agency to e.g. help produce sea-charts for Greenland and 
contours for Denmark. Thus the success of SCALGO continues to be a good example of how basic research 
can lead to innovative products and services. It also continues to give media coverage to the center. Our 
work on terrain data processing, and our algorithm engineering work in general, also continue to be a driver 
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for collaboration and new projects. For example, it is at the core of our continuing multidisciplinary 
collaboration with biodiversity researchers, who e.g. has been significantly involved in our work on river-
water rise flood risk [C401]. Another central area of collaboration is evolutionary (phylogenetic) trees [J178], 
where several joint publications (including on new efficient software packages) are to be presented at 
upcoming conferences or are in submission.  
Finally, the diversity in our algorithm engineering work can also be illustrated by the fact that we have also 
e.g. worked on detecting interesting features in seismic data [C389], on computing categorical richness of 
categorical data such as data on soil type or land use [C399], and on analyzing neural interactions [J184]. 
 
Other/crosscutting areas 
We have continued our work in several other massive dataset areas as discussed in the research plan. 
In the area of space efficient data structures, we e.g. have presented the first priority queue data structure 
using minimal space (that is, an implicit data structure) and only moving a constant number of elements in 
memory for each element inserted or deleted [C373]. All previous solutions moved a non-constant number of 
elements for one of the update operations. In general, the center continues to have a focus on data structures 
and continues to obtain significant results on structures in classical models of computation. In 2015, we have 
for example proved several desirable properties of old well-studied binary search tree balancing techniques 
[C395,C396,C397], as well as developed a priority queue data structure that supports changes in past 
versions of the queue while making all subsequent operations correct with respect to changes in the past 
[C406]. Other data structure problems we have considered include similarity search and approximate range 
emptiness. While all previous approaches for similarity search in high dimensional data have been based on 
so-called locality sensitive hashing, we developed more efficient structures based on completely different 
techniques, after lower bounds were proven showing that faster solutions are impossible using hashing-based 
approaches [C384]. Thus this work is a good example of how proving lower bounds can lead to new ideas 
that results in improved structures. Many of our 2015 data structure results have included lower bounds, 
including our work on approximate range emptiness, where the problem is to maintain one-dimensional 
points and support reporting all points inside a query interval while allowing false positives, i.e. reporting of 
points that are not actually in the dataset. The idea behind allowing false positives is that it may allow for the 
design of small-space structures and the approximate range emptiness problem is e.g. natural in web caching. 
We introduced the problem and presented a data structure for it along with lower bounds establishing its 
optimality [C381]. We have a number of other publications on range searching problems in preparation. 
We did not make much progress on faulty-memory and flash memory algorithms in 2015, although the 
efficient use of flash memory has proved increasingly important in our algorithm engineering work (for 
example in our distance oracle work [C383]). We are also still working on several model-theoretic aspects of 
flash memory, for example in our work on alpha-paging [J173] and in work on efficient distribution-based 
algorithms still to be published. Similarly, we also continue to work on algorithms that are efficient in the 
practically realistic internal memory RAM-model of computation in both our I/O and data structure work (e.g. 
[J181] and [C381]]). We have also continued our work on massive data problems in several parallel and 
distributed models of computation. For example, we have obtained results on algorithms for massively 
parallel graphics processing units (GPUs) for a diverse set of problems, including fundamental sorting and 
permuting problems [C402] and evaluation of financial options [T73]. We also recently presented results on 
a special kind of semi-sorting with important applications in shortest path algorithms, just as we are working 
on a publication on efficient comparison-based sorting. We have also obtained several results on distributed 
algorithms, including on lower bounds for the communication complexity of distributed graph algorithms 
(approximate maximum matchings, maximum flows and graph sparsification) [C372]. We also presented a 
distributed algorithm for the classical problem of graph coloring [C376], which establishes a separation 
between the distributed complexity of the edge-coloring and maximal matching problems. 
Finally note that, as discussed in previous year’s reports, much of our work described above is “crosscutting” 
in the sense that it involves ideas from or spans several areas (models) or combines the various 
models/methodologies we consider. Such new areas continually appear (and are considered) in the center and 
are often driven by the interests of (new) Post Docs. For example, we have recently obtained result on 
allocation of hierarchical memory to parallel processes using game-theoretic tools [C394], and we have also 
recently considered problems in relation to grouping of trajectory data, that is, identification of moving 
entities (like animals) that travel together during sufficiently long time, as well as identification of 
representative trajectories for a group of entities. A number of publications on this subject are in preparation.  
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4 Collaboration 
The center continues to try to maintain a vibrant and international environment at the main center site at AU, 
e.g. through emphasis on hosting international visitors. Several FRA and MIT center participants visited AU 
during 2015. Additionally, a large number of non-center faculty and students visited the center. PhD students 
Andrea Farruggina (Pisa) and Yannik Stein (FU Berlin) visited for longer periods, and the list of shorter term 
visitors include Takeshi Tokuyama (Tohoko), Naoki Katoh (Kyoto), Moshe Lewenstein (Bar Ilan), Raphael 
Clifford (Bristol), Karl Bringmann (ETH Zurich), Tsvi Kopelowitz (Michigan), Jelani Nelson (Harvard), 
Alexandr Andoni (Columbia), Michael Kapralov (MIT), David Woodruff (IBM), Siu-Wing Cheng 
(HKUST), Mikkel Thorup (Copenhagen), Mordecai Golin (HKUST), Johannes Fischer (Karlsruhe), John 
Iacono (NYU), Jiwon Park (KAIST), Sangduk Yoon (POSTECH), Mingyu Kim (POSTECH), Donghyuk 
Kim (KAIST), Nodari Sitchinava (Hawaii) and Riko Jakob (ITU). The center continues to collaborate 
extensively with researchers from a large number of institutions and new collaborations are continually being 
explored. For example, with two joint workshops (at the center and in Korea) senior faculty Afshani has 
recently kicked off a collaboration with discrete geometry researchers at Korea Advanced Institute of 
Science and Technology supported by a network grant from the Danish Agency for Science, Technology and 
Innovation. The center also continues to try to be a catalyst of multidisciplinary and industry collaboration. 
Many of the center’s activities in this direction are in connection with massive terrain data. As described 
above, the collaboration with biodiversity researchers evolves around terrain data (and Biology and 
Computer Science Post Docs continue to try to spend at least one day a week at the other site than their base), 
and so does the longtime collaboration with industry partners such as COWI and center startup SCALGO, as 
well as the new collaboration with a large number of companies (including NIRAS and the Alexandra 
Institute) and public authorities (including e.g. DMI, Odense Kommune, and Aarhus Vand) in the 
“Klimaspring” project. However, the center also has collaborations on other subjects, such as with Insero 
software on flight data management in connection with the industrial Post Doc Allan Jørgensen funded by 
Innovation Fond Denmark. Center director Arge is also centrally involved in a large four year societal 
challenges “Big Data” project funded partly by Innovation Fond Denmark and with a total budget of well 
over 100M Kr. The project “Danish Center for Big Data Analytics Driven Innovation (DABAI)” is led by 
the Alexandra Institute and computer science faculty at AU, University of Copenhagen and the Technical 
University of Denmark, and also includes a large number of companies (e.g. Systematic, Visma and 
BusinessMinds) and governmental authorities (e.g. Danish Business Authority, Danish Agency for 
Digitization, and the Central Jutland Region). We believe the success of the center played a crucial role in 
securing funding for this project. Furthermore, the center continues to explore further multidisciplinary and 
industry collaborations within “Big Data” as part of an effort to secure a successful embedment of the center 
after expiration of the Foundation grant. These efforts also include an increased focus on machine learning 
techniques, with faculty Larsen and Post Docs Jørgensen and Nielsen particularly focusing on this area. 
 

5 Events 
During 2015 the center participated in and/or organized a large number of research events. These included 
internal weekly seminars at AU and a retreat for center employees. Externally, center researchers gave 
numerous presentations at international research conferences, as well as more than 30 invited presentations at 
research conferences, workshops and seminars. Center researchers have also participated in several public 
outreach activities. For example, center PhD students have lectured for female high-school student, and Arge 
has given several lectures for general audiences, for example at the people’s university and most recently for 
several thousand people in the public lectures in natural sciences series. Center PhD students also coached 
AU student programming competition teams competing in the Northwestern European Regional Contest. 
Following previous year’s successes, the center also organized a seventh Workshop on Massive Data 
Algorithmics (MASSIVE) in 2015, co-located with the premiere broad European algorithms conference 
ALGO (this year Greece). The eights in the series will be held during ALGO 2016, which is organized by the 
center in Aarhus. The center also continued its series of summer schools with a school on Streaming 
Algorithms. At the school, four international experts from Colombia and Harvard University, as well as from 
IBM T.J. Watson and IBM Almaden research centers, lectured for 76 participants from 38 institutions and 3 
companies in 17 countries. Center researchers were also involved in the organization of a number of other 
international events, and senior center faculty were program committee chairs of no less than three 
conferences, namely the top conferences Symposium on Computational Geometry (Arge) and Symposium on 
Discrete Algorithms (Indyk), as well as the minor International Conference on Fun with Algorithms 
(Demaine). 



EXTERNAL RELATIONS

List includes relevant collaboration for AU as well as MIT, MPI and FRA researchers in 2015

Danish 
universities, 

research 
groups and 
institutions

Foreign 
universities, 

research 
groups and 
institutions

Danish 
companies

Foreign 
companies

SCALGO, 
Denmark

I/O-efficient 
terrain 
algorithms

Algorithms and
software X

COWI, 
Denmark

Terrain 
processing and 
flood risk 
screening

Terrain 
processing 
algorithms and 
software

X

EIVA, Denmark Sonar data 
processing

Software X

SCALGO, Alien 
Workshop, 
COWI, NIRAS, 
Silkeborg 
Kommune, 
Odense 
Kommune, 
Aarhus Vand, 
Vandcenter 
Syd, DMI and 
Alexandra 
Instituttet, 
Denmark

Flood risk 
analysis - 
Realdania 
Klimaspring 
project

Algorithms and
software

X

Alexandra 
Institute, 
University of 
Copenhagen, 
Technical 
University of 
Denmark, 
Systematic, 
Visma and 
BusinessMinds, 
Danish 
Business 
Authority, 
Danish Agency 
for 
Digitization, 
and the 
Central Jutland 
Region, 
Denmark 

Danish Center 
for Big Data 
Analytics Driven 
Innovation - 
Innovation Fond 
Denmark project

X X

Insero 
software, 
Denmark

Flight data 
management

Algorithms and
software X

Pankaj K. 
Agarwal 
(Duke), USA

Terrain 
algorithms

Publications
X

Mikkel Thorup 
(Copenhagen), 
Denmark

I/O-efficient 
RAM algorithms 

Publication
X

Group of Jens-
Christian 
Svenning 
(Aarhus), 
Denmark

Terrain analysis 
and biodiversity

Publications

X

Collaborator 
Name 

(person 
and/or 

institution), 
Country

Collaboration with: (Please check the appropriate box)

Collaboration 
subject

Output of 
collaboration

SECTION A



Christos 
Tsirogiannis 
(Glasgow), 
Scotland, UK

Algorithms for 
Social Network 
Analysis

Publication
X

Mark de Berg 
(TU 
Eindhoven), 
Netherlands

Efficient 
Algorithms on 
Raster Data Sets

Publication and 
Software X

Cici Alexander 
(Dynamiques 
de 
l'Environnemen
t Côtier 
IFREMER), 
France

Algorithms and 
Software for 
Flood Modelling

Publication and 
Software

X

Marc van 
Kreveld and 
Lionov 
Wiratma 
(Utrecht), The 
Netherlands

Geometric 
algorithms and 
data structures

Publication

X

Maarten Löffler 
(Utrecht), 
Bettina 
Speckmann 
and Arthur van 
Goethem (TU 
Eindhoven), 
The 
Netherlands

Geometric 
algorithms and 
data structures, 
Visualization

Publication

X

Erin Chambers  
 (Saint Louis), 
USA

Geometric 
algorithms X

Valentin 
Polishchuk 
(Linköping), 
Sweden

Geometric 
algorithms

Publication

X

Jerome 
Urhausen (TU 
Karlsruhe), 
Germany

Geometric 
algorithms

Publication

X

Rodrigo I. 
Silveira, Vera 
Sacristan 
(Polytechnic 
University of 
Catalonia), 
Spain, Maike 
Buchin (Ruhr 
University 
Bochum) 
Germany, 
Kevin Buchin 
(TU 
Eindhoven), 
The 
Netherlands, 
and Carola 
Wenk (Tulane) 
and Brittany 
Fasy (Montana 
State), USA

Geometric 
algorithms

Publication

X

Martin 
Nöllenburg (TU 
Wien), Austria

Geometric 
algorithms

Publication

X



Andy Brodnik 
(Ljubljana), 
Slovenia

Data structures Publication
X

Riko Jacob 
(ITU), Denmark

Computational 
geometry

Publication
X

Robert Tarjan 
(Princeton), 
USA, and 
George 
Lagogiannis 
(Athens), 
Greece

Priority queues Publication

X

Joshua Brody 
(Swarthmore), 
USA

Data structure 
lower bounds

Publication
X

Mayank 
Goswami (Max-
Planck), 
Germany and 
Rasmus Pagh 
(ITU), Denmark

Data structure 
lower bounds

Publication

X X

Jelani Nelson 
(Harvard) and 
Huy L. Nguyen 
(Toyota 
Techonological 
Institute at 
Chicago), USA

Streaming 
lower bounds

Publication

X X

Raphaël 
Clifford 
(Bristol), UK

Data Structure 
Lower Bounds

Publication
X

Group of 
Ottfried 
Cheong (Korea 
Advanced 
Institute of 
Science and 
Technology), 
Korea

Discrete 
geometry

Publications

X

Donald R. 
Sheehy 
(Connecticut), 
USA

Computational 
geometry

Publication

x

Yannik Stien 
(FU Berlin), 
Germany

Computational 
geometry

Publication
X

Nodari 
Sithcinava 
(Hawaii), USA

GPU Algorithms Publication
X

Zhewei Wei 
(Renmin), 
China

Range searching Publication
X

German 
Priority 
Program 
Algorithms for 
Big Data, 
Germany

Parallel-external 
algorithms

Workshops

X

Group of Peter 
Sanders 
(Karlsruhe), 
Germany

Libraries for 
parallel/external 
computation 
and energy-
efficient sorting

Software

X



Group of 
Henning 
Meyerhenke 
(Karlsruhe), 
Germany

Algorithms for 
betweenness 
centrality

Software

X

Norbert Zehl 
(Dalhousie), 
Canada

I/O-efficient 
algorithms

Publications
X

Deepak Ajwani 
(Bell Labs), 
Ireland

Distance oracles Publication
X

John Owens 
(UC Davis), 
USA

GPU Algorithms Publication
X

Michael Wibral 
(Brain Imaging 
Center, Goethe 
University), 
Germany

Applications of 
graph 
algorithms in 
neuro science

Publication

X

Jonathan 
Kane, Ligang 
Lu and Detlef 
Hohl, Xingang 
Ch (Shell), USA

Seismic imaging Publication

X

Alexandr 
Andoni 
(Columbia), 
USA

Sketching, 
locality 
sensitive 
hashing

Publication

X

Robert 
Krauthgamer 
(Weizmann), 
Israel

Sketching, 
Locality 
Sensitive 
Hashing

Publication

X

Thijs 
Laarhoven 
(Eindhoven), 
Netherlands

Locality 
sensitive 
hashing

Publication

X

Mahdi 
Cheraghchi 
(Imperial 
College), UK

Sparse Fourier 
Transform

Publication

X

Matthew J. 
Patitz and 
Robert T. 
Schweller 
(Texas), Trent 
A. Rogers 
(Arkansas),  
Scott M. 
Summers 
(Wisconsin) 
and Damien 
Woods 
(Caltech), USA

Tile assembly Publication

X

Greg Aloupis 
(McGill), 
Canada, Alan 
Guo (MIT), 
USA, and 
Giovanni 
Viglietta 
(Pisa), Italy

Game 
complexity

Publication

X



Katsuhisa 
Yamanaka 
(Iwate), Akira 
Suzuki, Kei 
Uchizawa and 
Takehiro Ito 
(Tohoku), Jun 
Kawahara 
(Nara Inst. 
Science & 
Technology), 
Masashi 
Kiyomi 
(JAIST), 
Yoshio 
Okamoto 
(University of 
Electro-
Communication
s), Toshiki 
Saitoh (Kobe) 
and Takeaki 
Uno (National 
Institute of 
Informatics), 
Japan

Graph 
algorithms

Publication

X

Aaron B. 
Adcock 
(Stanford), 
Michael P. 
O'Brien, Felix 
Reidl and Blair 
D. Sullivan 
(NC State), 
USA, and 
Fernando 
Sanchez 
Villaamil 
(Aachen), 
Germany

Game 
complexity

Publication

X

John Iacono 
(NYU), USA, 
and Stefan 
Langerman 
(Bruxelles), 
Belgium

Extermal 
memory data 
structures

Publication

X

Group of 
Sandor Fekete 
(TU 
Braunschweig), 
 Germany

Self-Assembly Publication

X

Tim Kaler, 
Quanquan Liu 
and Adam 
Yedidia (MIT) 
and Aaron 
Sidford 
(Microsoft 
Research), USA

Priority queues Publication

X



Greg Aloupis 
(McGill), 
Bahram 
Kouhestani 
(Queens) and 
David Bremner 
(New 
Brunswick), 
Canada, 
Joseph Mitchell 
and Esther 
Arkin (Stony 
Brook), USA, 
Sandor Fekete 
(TU 
Braunschweig), 
 Germany 

Computational 
geometry

Publication

X

Aaron Becker, 
Hamed 
Mohtasham 
Shad and Rose 
Morris-Wright 
(Houston), 
USA, and 
Sandor Fekete 
(TU 
Braunschweig), 
 Germany

Robot swarm 
control

Publication

X

David Eppstein 
(UC Irvine), 
Adam 
Hesterberg 
(MIT), USA, 
Anna Lubiw 
(Waterloo), 
Canada, and 
Hiro Ito 
(Kyoto), 
Ryuhei Uehara 
(JAIST) and 
Yushi Uno 
(Osaka), Japan

Folding Publication

X

Seung Man Oh 
and Godfried 
Toussaint 
(NYU), USA

Origami crease 
patterns

Publication

X

Eli Fox-Epstein 
(Brown), USA, 
Duc A. 
Hoang,Yota 
Otachi, Ryuhei 
Uehara and 
Takeshi 
Yamada 
(JAIST), 
Takehiro Ito 
(Tohoku) and 
Hirotaka Ono 
(Kyushu), 
Japan

Tree algorithms Publication

X



Fedor Fomin 
(Bergen), 
Norway, 
MohammadTag
hi Hajiaghayi 
(Maryland), 
USA, and 
Dimitrios 
Thilikos 
(Politecnica de 
Catalunya), 
Spain

Bidimensionality Book chapter

X

Helge 
Bruelheide and 
Oliver 
Purschke 
(Centre for 
Integrative 
Biodiversity 
Research), 
Germany 

Global 
vegetation 
database

Database

X

Miguel 
Mahecha (Max-
Planck), 
Germany

Remote sensing 
for biodiversity 
monitoring

EU project

X

Brian Enquist 
(Arizona), USA

Botanical 
information and 
ecology network

Publications 
and database X

Loic Pellisier 
(ETH Zurich), 
Switzerland

Phylogenetic 
diversity 
patterns 

Publications
X

Maria 
Vorontsova 
(Royal Botanic 
Gardens), UK

Grass 
distributions

Publications

X



CONFERENCES SECTION B

List includes 2015 information for AU, as well as MIT, MPI and FRA researchers. 
Only invited (and e.g. not conference contributed) talks are listed.

a) Organisation of international conferences, symposia, seminars etc.(*)

MADALGO Summer School on Streaming Algorithms
Research course on New Developments in Approximation Algorithms (ADFOCS)
STOC 15 tutorial: Hardness and Equivalences in P
Bellairs Winter Workshop on Computational Geometry
MADALGO-KAIST Workshop on Discrete Geometry

b) Number of Invited Talks
Title of event Venue Name(s) of participant(s)

Dutch Data Science Summit 
plenary lecture Eindhoven, the Netherlands Arge

Danish Society of Engineers, EVA 
committee conference, invited talk Nyborg, Denmark Arge

Keynote at NNmarkedsdata Data 
Intellegence Conference Aarhus, Denmark Arge

Keynote at GIS Innovation Forum 
Conference Mekka, Saudi Arabia Arge

Ecological Society of America 
invited talk Baltimore, USA Sandel

Institute for programming 
research and algorithmics fall 
days invited talk

Roermond, The Netherlands Staals

Colloquium University of Southern Denmark, 
Denmark Brodal

Workshop on Computational 
Complexity of Low-Polynomial 
Time Problems invited talk

Simon's Institute at Berkeley, USA Larsen

Colloquium Copenhagen University, Denmark Larsen

IPM Combinatorics and 
Computing Conference invited talk

Institute for Research in 
Fundamental Sciences, Iran Afshani

Indo-German Workshop on 
Algorithms Invited talk Indian Statistical Institute,  India Meyer

EuroCG Plenary talk Ljubljana, Slovenia Mehlhorn
Colloquium Duke University, USA Indyk
Frontiers in Computing and Data 
Science invited talk Michigan State University, USA Indyk

Fall Workshop on Computational 
Geometry keynote Buffalo, USA Indyk

Workshop on Algorithmic 
Challenges in Machine Learning 
invited talk

UC San Diego, USA Indyk

Fast Algorithms for Structured 
Sparsity invited talk Conference on Big Data, Harvard Indyk

Conference on Big Data invited 
talk Harvard University, USA Indyk

ICALP Invited Tutorial Kyoto, Japan Indyk
ICASSP Invited Tutorial Brisbane, Australia Indyk
Colloquium Moscow State University, Russia Razenshteyn
Colloquium Columbia University, USA Razenshteyn
Colloquium IBM Research Almaden, USA Razenshteyn
Colloquium Johns Hopkins University, USA Razenshteyn

Colloquium IT University of Copenhagen, 
Denmark Razenshteyn

Colloquium New York University, USA Razenshteyn
Colloquium Miscrosoft Research, USA Razenshteyn
Colloquium Boston University, USA Razenshteyn
Colloquium ETH Zurich, Switzerland Schmidt

Title of event
Workshop on Massive Data Algorithmics (MASSIVE)



Information Theory and 
Applications Workshop invited talk La Jolla, USA Demaine

MoSAIC Fest: Math of Science, 
Art, Industry & Culture invited talk Cambridge, USA Demaine

Colloquium Tufts University, USA Demaine
Colloquium Boston University, USA Demaine



EDUCATIONAL ACTIVITIES SECTION C

List only includes 2015 information for AU employees (as well as relevant information for MIT, MPI and
FRA employees taught outside their home institution). PhD student TA'ing is not included.

Title of activity ECTS Length of course
(number of hours)

BSc course: Algorithms and Data 
Structures 1. Spring 2015 5 28

BSc course: Algorithms and Data 
Structures 2. Spring 2015 5 28

BSc course: Computer Science in 
Perspective (topic Algoritms and 
Complexity, and Internet 
Algorithms, 2 out of 7 weeks). Fall 
2015

5 6

BSc course: Multivariate analysis of 
biological data. Fall 2015 5 56

BSc course: Computability and 
Logic. Fall 2015 5 21

MSc course: Algorithm Engineering. 
Spring 2015 5 21

MsC course: Algorithmic Gems. 
Spring 2015 5 21

MSc course: Topics in Discrete 
Geometry. Spring 2015 10 36

MSc course: Machine Learning. Fall 
2015 10 56

MSc course: Computational 
Geometry. Fall 2015 10 36

MSc course: I/O-efficient 
algorithms. Fall 2015 10 36

MSc course: Algorithm Engineering. 
Spring 2015 5 21

PhD course: R for macroecology 
and global change. Summer 2015 4 40

PhD course: Statistics refresher. 
Summer 2015 4 24

NCPC ("Danish championships") 
and Northwestern Europe Regional 
(NWERC) Programming Contest 
Coaching

Number of Master Graduates Number of Bachelor Graduates
16 1



EXTERNAL FUNDING SECTION D

List only includes information for AU employees; it includes all active/new funding in 2015.

Public Danish 
funds State Library PhD Fellowship AU (Brodal 

and Nielsen) 2011-2015 ~1.000.000 0

Innovation 
Fond Denmark

Realistic large-
area flood risk 
screening

AU (Arge), 
COWI and 
SCALGO

2013-2016 ~2.800.000 ~1.000.000

Innovation 
Fond Denmark

Industrial Post 
Doc

AU (Arge and 
Grønlund) 
and Insero 
Software

2013-2016 ~1.800.000 ~650.000

The Danish 
Council for 
Independent 
Research | 
Natural 
Sciences

Macroecology of 
the Grasses AU (Sandel) 2015-2016 ~1.800.000 ~900.000

Danish Agency 
for Science, 
Technology 
and Innovation

Network Activity AU (Afshani) 2015 200.000 200.000

Private Danish 
funds COWI and 

SCALGO

Realistic large-
area flood risk 
screening (co-
funding)

AU (Arge), 
COWI and 
SCALGO

2013-2016 ~1.450.000 ~500.000

Insero Sofware Industrial Post 
Doc (co-funding)

AU (Arge and 
Grønlund) 
and Insero 
Software

2013-2016 ~850.000 ~200.000

Realdania

Klimaspring 
projekt: Det 
dynamiske 
oversvømmelses
kort

AU (Arge), 
SCALGO, 
Alien 
Workshop, 
COWI, 
NIRAS, 
Silkeborg 
Kommune, 
Odense 
Kommune, 
Aarhus Vand, 
Vandcenter 
Syd, DMI, 
Alexandra 
Instituttet

2015-2017 ~7.200.000 ~700.000

Activity 
period

Granted 
amount in 

DKK

Partial 
amount 

allocated to 
the 

reported 
year

Funding body Purpose Grant holder



SCALGO, Alien 
Workshop, 
COWI, NIRAS, 
Silkeborg 
Kommune, 
Odense 
Kommune, 
Aarhus Vand, 
Vandcenter 
Syd, DMI, 
Alexandra 
Instituttet

Klimaspring 
projekt: Det 
dynamiske 
oversvømmelses
kort (co-funding)

AU (Arge), 
SCALGO, 
Alien 
Workshop, 
COWI, 
NIRAS, 
Silkeborg 
Kommune, 
Odense 
Kommune, 
Aarhus Vand, 
Vandcenter 
Syd, DMI, 
Alexandra 
Instituttet

2015-2017 ~6.000.000 ~700.000

International 
funds EU Horizon 

2020

BACI - the 
Biosphere 
atmosphere 
change index

Brody Sandel 
(for AU 
portion of 
the project)

 2015-2019 ~2.200.000 ~300.000



PUBLIC OUTREACH SECTION F

List only includes 2015 information for AU employees.

a) Electronic media

Specific media (TV, 
radio, other)

Type of communication 
(interview, 

commentary, debate, 
feature program, etc.)

Subject Contributor from the 
Center

realdania.dk Press release

Dynamisk 
oversvømmelseskort kan 
afsløre 
oversvømmelserne, før 
regnen kommer 

SCALGO/MADALGO

CEDI.dk Article
Opdag 
oversvømmelserne, før 
regnen kommer

SCALGO/MADALGO

smithinnovation.dk Press release Vinderne i den åbne 
idekonkurrence SCALGO

cs.au.dk Article Discover floods before the 
rain comes SCALGO

cs.au.dk Article

Assistant Professor 
Peyman Afshani receives 
framework grant from the 
Danish Agency for 
Science, Technology and 
Innovation

Afshani

alexandra.dk Article Oversvømmelseskort 
gennemtestes i praksis SCALGO/MADALGO

b) Press 

Specific media 
(newspapers, journals, 

magazines, other)

Type of communication 
(interview, 

commentary, debate, 
feature, etc.)

Subject Contributor from the 
Center

Jyllands-Posten Artikel Betydningen af fri 
forskning Arge

ForskerForum Artikel Top-75 i forskningens 
magtnetværk Arge

Ritzaus Bureau News Dronningen har tildelt 21 
medaljer Arge

Jyllands-Posten Artikel It-folk håber på Apple-
effekt i Aarhus MADALGO

c) Other
Specific type of 
communication 

(presentation/lecturing 
at open university, high 

school, etc.)

Subject Contributor from the 
Center

c) Other Big Data Possabilities and 
Challanges Arge

Folkeuniversitetet lecture, 
Copenhagen

Big Data Possabilities and 
Challanges Arge

IT-Camp for piger 
(Workshop for female high 
school students interested 
in ICT)

Algorithms Rav and Eenberg

The World's Most Boring 
Lecture (Tågekammeret) Primes Brodal



AWARDS SECTION E

List includes relevant 2015 information for AU as well as MIT, MPI and FRA researchers.

Awards Recipient Granted amount in DKK, if 
relevant

Ridder af Dannebrogsordenden Arge
Foreign Associate, United States 
National Academy of Sciences  Mehlhorn

Elected Fellow of the Association 
for Computing Machinery (ACM) Indyk

Best Paper Award, International 
Conference on Machine Learning Hegde, Indyk and Schmidt

European Association for 
Theoretical Computer Science 
(EATCS) and International 
Symposium on Parameterized and 
Exact Computation (IPEC) Nerode 
Prize

Demaine

University of Waterloo Faculty of 
Mathematics Young Alumni 
Achievement Medal

Demaine

Aarhus University Computer 
Science Teaching Assistant of the 
Year

Rav

Aarhus University Computer 
Science Student Award Eenberg

Promotion to Associate Professor 
with Tenure Afshani

Member of Præsidium of The Royal 
Danish Academy of Science and 
Letters

Arge



PATENTS AND APPLICATIONS SECTION G

List only includes 2015 information for AU employees.

Number of 
inventions 
reported to 
institution

Number of 
submitted patent 

applications

Number of 
granted patents

Number of 
mutually agreed 
licence, sale and 

option agreements

Names of spin-off 
companies 
established



PUBLICATIONS SECTION H

Publication list/counts includes relevant publications for AU as well as MIT, MPI and FRA researchers.

TOTAL NUMBER OF PUBLICATIONS IN THE REPORTED 
YEAR
Number of journal articles
Number of conference proceedings
Number of monographs
Number of book chapters
Others

The 10 most prestegious conferences within the Center's research area
1. ACM Symposium on Theory of Computing (STOC)
2. IEEE Symposium on Foundations of Computer Science (FOCS)
3. ACM-SIAM Symposium on Discrete Algorithms (SODA)
4. Symposium on Computational Geometry (SoCG)
5. International Colloquium on Automata, Languages, and Programming (ICALP)
6. European Symposium on Algorithms (ESA)
7. ACM Symposium on Parallelism in Algorithms and Architectures (SPAA)
8. International Workshop on Approximation Algorithms for Combinatorial Optimization Problems (APPROX)/
    International Workshop on Randomizationand Computation (RANDOM)
9. Scandinavian Workshop on Algorithm Theory (SWAT)/
   Algorithms and Data Structures Symposium (WADS), previously Workshop on Algorithms and Data Structures
10. Workshop on Algorithm Engineering and Experiments (ALENEX)

The 10 most prestegious journals in the Center's research area
1. Journal of the ACM
2. SIAM Journal on Computing
3. ACM Transactions on Algorithms
4. Discrete & Computational Geometry
5. Algorithmica
6. Journal of Computer and System Sciences
7. Computational Geometry: Theory and Applications
8. ACM Journal of Experimental Algorithmics
9. Theoretical Computer Science
10. Journal of Discrete Algorithms

Bibliometric information

Distribution of center publications on 10 most prestigious conferences:
2007 2008 2009 2010 2011 2012 2013 2014 2015

STOC 1 0 0 0 3 4 1 1 4
FOCS 1 7 3 2 3 1 0 3 4
SODA 0 6 5 6 6 11 11 7 5
SoCG 0 5 3 3 2 3 2 2 3
ICALP 1 0 7 1 3 2 5 4 0
ESA 3 1 0 3 1 5 3 2 2
SPAA 3 1 0 3 1 1 0 2 0
APPROX/RANDOM 0 1 0 1 3 0 0 0 0
SWAT/WADS 1 3 6 1 3 1 2 2 5
ALENEX 0 0 1 0 1 0 1 2 1

STOC, FOCS and SODA can be rated as "best non specialized" conferences
SoCG and ALENEX can be rated as "best specialized" conferences

Center publications have been authored by 807 unique authors - 124 associated with the center and 683 not.
Only 192 center publications are by center researchers only.

Citations to center publication (according to Google scholar, which is the most reliable 
 - but certainly not perfect - source of citation information in the area) can be found at 

http://scholar.google.com/citations?user=fRowhXcAAAAJ

0
0

0
17

0
4
0

Peer reviewed Not peer reviewed

29
40
0



Conference proceedings
C1 2007 B. Escoffier, G. Moruz and 

A. Ribichini
Adapting Parallel 
Algorithms to the W-
Stream Model, with 
Applications to Graph 
Problems

Proc. International 
Symposium on 
Mathematical 
Foundations of Computer 
Science (MFCS)

(PR)(CO)

C2 2007 S. Guha, P. Indyk and A. 
McGregor

Sketching Information 
Divergences

Proc. Annual Conference 
on Learning Theory 
(COLT)

(PR)(CO)

C3 2007 G. S. Brodal and A. G. 
Jørgensen

A Linear Time Algorithm 
for the k Maximal Sums 
Problem

Proc. International 
Symposium on 
Mathematical 
Foundations of Computer 
Science (MFCS)

(PR)(CO)

C4 2007 G. S. Brodal, L. 
Georgiadis, K. A. Hansen 
and I. Katriel

Dynamic Matchings in 
Convex Bipartite Graphs

Proc. International 
Symposium on 
Mathematical 
Foundations of Computer 
Science (MFCS)

(PR)(CO)

C5 2007 G. Jørgensen, G. Moruz 
and T. Mølhave

Resilient Priority Queues Proc. International 
Workshop on Algorithms 
and Data Structures 
(WADS)

(PR)

C6 2007 G. S. Brodal, R. 
Fagerberg, I. Finocchi, F. 
Grandoni, G. Italiano, A. 
G. Jørgensen, G. Moruz 
and T. Mølhave

Optimal Resilient 
Dynamic Dictionaries

Proc. European 
Symposium on 
Algorithms (ESA)

(PR)(CO)

C7 2007 P. K. Agarwal, L. Arge, A. 
Danner, H. Mitasova, T. 
Mølhave and K. Yi

TerraStream: From 
Elevation Data to 
Watershed Hierarchies

Proc. ACM International 
Symposium on Advances 
in Geographical 
Information Systems 
(ACM-GIS)

(PR)(CO)

C8 2007 M. Patrascu and Mikkel 
Thorup

Planning for Fast 
Connectivity Updates

Proc. IEEE Symposium 
on Foundations of 
Computer Science (FOCS)

(PR)(CO)

C9 2007 G. Franceschini, S. 
Muthukrishnan, and M. 
Patrascu

Radix Sorting With No 
Extra Space

Proc. European 
Symposium on 
Algorithms (ESA)

(PR)(CO)

C10 2007 E. D. Demaine, S. Mozes, 
B. Rossman and O. 
Weimann

An Optimal 
Decomposition 
Algorithm for Tree Edit 
Distance

Proc. International 
Colloquium on Automata, 
Languages and 
Programming (ICALP)

(PR)(CO)

C11 2007 M. A. Bender, M. Farach-
Colton, J. T. Fineman, Y. 
Fogel, B. C. Kuszmaul and 
J. Nelson

Cache-Oblivious 
Streaming B-trees

Proc. ACM Symposium 
on Parallelism in 
Algorithms and 
Architectures (SPAA)

(PR)(CO)

C12 2007 E. D. Demaine, M. Ghodsi, 
M. Hajiaghayi, A. S. 
Sayedi-Roshkhar and M. 
Zadimoghaddam

Scheduling to Minimize 
Gaps and Power 
Consumption

Proc. ACM Symposium 
on Parallelism in 
Algorithms and 
Architectures (SPAA)

(PR)(CO)

C13 2007 M. Patrascu Lower Bounds for 2-
Dimensional Range 
Counting

Proc. ACM Symposium 
on Theory of Computing 
(STOC)

(PR)

C14 2007 G. M. Landau, D. Tsur and 
O. Weimann

Indexing a Dictionary 
for Subset Matching 
Queries

Proc. Symposium on 
String Processing and 
Information Retrieval 
(SPIRE)

(PR)(CO)

C15 2007 T. Friedrich and D. Ajwani Average-Case Analysis 
of Online Topological 
Ordering

Proc. International 
Symposium on 
Algorithms and 
Computation (ISAAC)

(PR)



C16 2007 K. Chang Multiple pass streaming 
algorithms for learning 
mixtures of distributions 
in R^d

Proc. Algorithmic 
Learning Theory (ALT)

(PR)

C17 2007 M. Westergaard, L. M. 
Kristensen, G. S. Brodal 
and L. Arge

The ComBack Method - 
Extending Hash 
Compaction with 
Backtracking

Proc. International 
Conference on 
Applications and Theory 
of Petri Nets and Other 
Models of Concurrency 
(ICATPN)

(PR)

C18 2007 M. A. Bender, G. S. 
Brodal, R. Fagerberg, R. 
Jacob and E. Vicari

Optimal Sparse Matrix 
Dense Vector 
Multiplication in the I/O-
Model

Proc. ACM Symposium 
on Parallelism in 
Algorithms and 
Architectures (SPAA)

(PR)(CO)

C19 2007 A. Golynski, R. Grossi, A. 
Gupta, R. Raman and S. 
S. Rao

On the Size of Succinct 
Indices

Proc. European 
Symposium on 
Algorithms (ESA)

(PR)(CO)

C20 2007 M. Olsen Nash Stability in 
Additively Separable 
Hedonic Games is NP-
hard

Proc. Conference on 
Computability in Europe 
(CiE)

(PR)

C21 2008 M. Ruzic and P. Indyk Near-Optimal Sparse 
Recovery in the L1 norm

Proc. Symposium on 
Foundations of Computer 
Science (FOCS)

(PR)(CO)

C22 2008 M. Patrascu (Data) STRUCTURES Proc. Symposium on 
Foundations of Computer 
Science (FOCS)

(PR)

C23 2008 M. Patrascu Succincter Proc. Symposium on 
Foundations of Computer 
Science (FOCS)

(PR)

C24 2008 E. Demaine, S. Langerman 
and E. Price

Confluently Persistent 
Tries for Efficient 
Version Control

Proc. Scandinavian 
Workshop on Algorithm 
Theory (SWAT)

(PR)(CO)

C25 2008 D. Ajwani, I. Malinger, U. 
Meyer and S. Toledo

Characterizing the 
Performance of Flash 
Memory Storage 
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Traversal Algorithms for 
general graphs

In Algorithmic of Large 
and Complex Networks, 
Springer Verlag

(PR)

O5 2009 L. Arge and N. Zeh External-memory 
Algorithms and Data 
Structures

In Algorithms and 
Theory of Computation 
Handbook, CRC Press

(PR)(CO)

O6 2009 R. Hearn and E. Demaine Games, Puzzles, and 
Computation

A.K. Peters (CO)

O7 2010 D. Ajwani and H. 
Meyerhenke 

Realistic Computer 
Models 

In Algorithm 
Engineering. Bridging the 
Gap Between Algorithm 
Theory and Practice, 
Springer Verlag

(CO)

O8 2011 H. Balslev, L. Arge, J.-C. 
Svenning, M. H. Schierup 
and C. S. Jensen

Abstracts of Royal 
Danish Academy of 
Sciences Symposium on 
Biodiversity in the 
Silicon Age

(CO)

O9 2012 L. Arge and K. G. Larsen I/O-Efficient Spatial 
Data Structures for 
Range Queries

Invited abstract in 
SIGSPATIAL Special, 
July, 2012. 

O10 2012 B. Sandel, L. Arge, B. 
Dalsgaard, R.G. Davies, 
K.J. Gaston, W.J. 
Sutherland and J.-C. 
Svenning

Response - Global 
endemism needs spatial 
integration

Science 335 (CO)

O11 2014 U. Meyer and N. Zeh I/O-model Encyclopedia of 
Algorithms, second 
edition

(CO)

O12 2014 U. Meyer and N. Zeh List-Ranking Encyclopedia of 
Algorithms, second 
edition

(CO)



MADALGO List of Personel 2015 01.01.-31.12.2015

Hiring Forign For PhD and For PhD: Gender

period in Foundation AU Other finan- employee Post Doc: Finished
Name Position 2012 **) sing ***) Previous education degree

Centerleder
Lars Arge (AU) Professor all period 0,1 0,9 M
Faculty M
Gerth S. Brodal (AU) Professor all period 1 M
Peyman Afshani (AU) Associate Professor all period 1 x M
Kasper G. Larsen (AU) Assistant Professor all period 0,3 0,7 M
Piotr Indyk (MIT) Professor all period 0,1 0,1 x M
Erik Demaine (MIT) Professor all period 0,1 0,1 x M
Kurt Mehlhorn (MPI) Professor all period 0,1 x M
Ulrich Meyer (FRA) Professor all period 0,2 x M
Brody Sandel (AU) Assistant Professor all period 0,5 0,5 x PhD M
Allan G. Jørgensen (AU) Post Doc all period 1 PhD M
Constantinos Tsirogiannis (AU) Post Doc all period 0,8 0,2 x PhD M
Zenfeng Huang (AU) Post Doc -31.08 0,7 x PhD M
Wanbin Son (AU) Post Doc -28.02 0,2 x PhD M
Frank Staals (AU) Post Doc 01.08- 0,4 x PhD M
Jesper Asbjørn Sindahl Nielsen (AU) Post Doc 01.08- 0,4 PhD M

Guests
Yannik Stein PhD student 14.09-9.10 0,1 x MS M
Andrea Farruggia PhD student - 01.02 0,2 x MS M

Tehnical staff
Sven Svendsen Programmer all period 1 M

Administrative staff
Trine Holmgaard Center manager all period 0,5 0,5 F
Ellen Kjemtrup Accountant all period 0,5 F
Katrine Ø. Rasmussen Student assistant all period 1 F

Ph.d.-studerende
Jacob Truelsen (AU) PhD student -28.02 0,2 BS + 1 year x M
Jesper Asbjørn Sindahl Nielsen (AU) PhD student -31.07 0,6 BS + 1/2 year x M
Jungwoo Yang (AU) PhD student -28.02 0,2 x MS x M
Bryan Wilkinson (AU) PhD student -31.07 0,6 x MS x M
Sarfraz Raza (AU) PhD student -31.01 0,1 x MS M
Mathias Rav (AU) PhD student all period 0,7 0,3 BS+0.5 year M
Edvin Berglin (AU) PhD student all period 1 x MS M
Ingo van Duijn (AU) PhD student all period 1 x MS M
Konstantinos Mampentzidis (AU) PhD student all period 0,4 0,6 x BS + 1 year M
Yujin Shin (AU) PhD student 01.04- 0,8 x MS F
Kasper Sacharias Eenberg (AU) PhD student 01.08- 0,4 BS+1 year M
Volker Weichert (MPI/FRA) PhD student -31.12 1 x MS x M
David Veith (MPI/FRA) PhD student all period 0,2 0,8 x MS M
Manuel Penschuck (MPI/FRA) PhD student 01.03- 0,8 x MS M
Ludwig Schmidt (MIT) PhD student all period 1 x BS M
Haitham Hassanieh (MIT) PhD student -31.12 1 x BS x M
Ali Vakilian (MIT) PhD student all period 0,2 0,8 x BS M
Jayson Lynch (MIT) PhD student all period 1 x BS M
Ilya Razenshteyn (MIT) PhD student all period 1 x MS M
Arturs Backurs (MIT) PhD student all period 1 x BS M

*) Approximation. Max one decimal.
**) More then three weeks.
***) Including no financing.

Finansing (fraction of year) *)Personel
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