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Motivation
Batch and data stream applications are routinely used to process respectively large amounts of
static data or data streams arriving at high velocity. In the case of batch
processing, the network often constitutes a bottleneck especially during the shuffle phase of
MapReduce applications [3].
The network need to be taken into account in real-time stream processing applications, which
are partitioned into tasks (that form a directed acyclic graph) distributed over
compute nodes [4]. To scale with demand (rate or complexity of input stream), some tasks might
be duplicated, the complexity of the task varying depending on whether the
task is stateful [5] or stateless [6,7].
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The networking community has also proposed some solutions to improve the performance of
such applications. A first stream of work has strived to improve the bisectional
bandwidth offered in data centers [8]. Some solutions have also been proposed at the transport
layer, such as DTCP, which aims at alleviating the incast problem arising
typically during the shuffle phases of MapReduce jobs [9] or L2DCT [12]. Last but not least, some
efforts have been devoted to design schedulers that could meet the
constraints of big data analytics solutions [10,11].
Objectives
In this thesis, we aim at exploring the synergy between the network and the application layer
when scheduling big data analytics. Those applications feature a scheduler that
steers the execution of submitted jobs. We are seeking to interconnect this scheduler with a
network scheduler to :
Help the application scheduler to optimize the initial placement of computation tasks.
Make use of traffic engineering techniques to optimize criteria like the number of completed jobs.
Perform a post-mortem analysis of failed jobs to understand the root cause of the problem.
We envisage to use a rich networking toolbox to achieve the above objectives, typically we
might:
Assume a Software Defined Networking (SDN) data center [13].
Use different active and passive measurement or troubleshooting tools, e.g. [20,21,22].
Use variants of TCP specifically designed for data centers [9,10].
Use some specific network schedulers to be deployed at the servers or in the network [15].
The synergy between the network and the application controllers has been explored in a recent
work, [15] and we would like to further study this joint optimization problem
with a richer toolbox. In particular, we believe that SDN, with its advanced traffic engineering
capabilities could be a key asset to effectively control a data center.
See : http://i3s.unice.fr/~huet/docs/SDN-these.pdf
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