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The ASAP FP7 Research Project provides a dynamic open-
source execution framework for scalable data analytics.
The underlying idea is that no single execution model is
suitable for all types of tasks, and no single data model
(and store) is suitable for all types of data.

Complex analytical tasks over multi-engine environments
therefore require integrated profiling, modeling, planning
and scheduling functions. Addressing these challenges,
ASAP pursued four main goals:

e A general-purpose task-parallel programming model in
conjunction with a runtime system for execution in the
cloud. The runtime incorporates and advances state-of-
the-art features including (i) irregular general-purpose
computations, (ii) resource elasticity, (iii) synchroniza-
tion, data-transfer, locality and scheduling abstraction,
(iv) the ability to handle large sets of irregularly dis-
tributed data, and (v) fault-tolerance.

e A modeling framework that constantly evaluates the
cost, quality and performance of available computa-
tional resources in order to decide on the most advan-
tageous store, indexing and execution pattern.

e A unique adaptation methodology that enables analyt-
ics experts to amend submitted tasks in later pro-
cessing stages.

e Avisual analytics dashboard to show query results and
metadata in an intuitive manner, with special focus on
the interactive exploration of datasets, dynamic tem-
poral controls, on-the-fly query refinement mecha-
nisms, and the geospatial projection of structured and
unstructured data (asap.weblyzard.com).

Use Cases and Applications

The generic nature of the ASAP architecture supports a
wide range of different tasks. Within the project, the con-
sortium focused on the real-time analysis of Web content
and telecommunications data.

USE CASE 1 — WEB CONTENT ANALYTICS

The services of Internet Memory Research as part of the
Mignify platform (www.mignify.com) provide access to a
very large Web content collection - cleaned, annotated and
indexed in a distributed infrastructure mainly based on
Hadoop components. ASAP extended and enriched the
public workflow interface supplied by Mignify, referred to
as pipes (queries associated with a set of intelligent
agents to extract or transform large-scale Web data). ASAP
extended the pipe specification with iteration and fixpoint
primitives to support three scenarios:

e Public Interface to let customers specify and execute
pipes for Web content. All pipes have to run concur-
rently within a single distributed infrastructure. It is
essential to schedule and coordinate the execution of
pipes to obtain a reliable estimate on pipe execution
time, and to report expected response times.
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e Infrastructure to store data and run pipes. Many dis-
tributed applications share the resources of the IMF in-
frastructure, which require a scheduling module to al-
locate resources for pipe execution based on the ser-
vices’ constraints.

e Stream Processing. In many scenarios - e.g., the extrac-
tion of indicators from social media sources, the pipe
should run almost continuously on incoming content.
ASAP demonstrates how such a continuous subscrip-
tion mechanism can be implemented in the context of
a large number of concurrent workflows.

USE CASE 2 — TELECOMMUNICATIONS DATA

Call Detail Records (CDR) data is a good proxy to under-
stand human mobility. The sheer volume of this data
poses new challenges when extracting and visualizing
specific statistical indicators. ASAP investigated the follow-
ing applications:

e Event Detection to analyze the different features of an
event, including its spatio-temporal characteristics, so-
cial aspects, and statistical properties. By controlling
input parameters such as the time interval, the spatial
area and additional CRM attributes, analysts gain a de-
tailed understanding of evolving events.

e Ridesharing provides functions for mobility managers
and individual drivers alike, for example the visualiza-
tion of routine trips in a specific area, together with an
optimized car sharing solution for managing such trips.
A driver can use this application as a recommender
system to identify specific ridesharing opportunities.

e Tourism Observation. The analysis of dynamic tourist
flows allows mobility managers to identify common
movement patterns of visitors, using a map-based
dashboard and with the option to provide spatio-
temporal constraints as input.
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