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- for the high level architecture of the Big
Data Storage and Analytics Platform, the
platform is established based on existing
open-source Big Data technologies. A
brief description of available solutions
for each logical component of the
architecture was also documented on a
deliverable;

- regarding the technical testing approach
and plan as well as the integration and
deployment strategy for the MONSOON
platform, it was preformed a plan based
on the current architectural description
and will evolve along with the platform
architecture description in next
development phases.

Concerning to the values that the project
will provide, a survey was carried out to
understand where the MONSOON Project
could contribute in terms of European
standardization. This study was presented in
a deliverable also available on the Project
website.

Find out more in this newsletter and
continue to follow us for further
developments and news.

Dear Reader,
After these 12 months the consortium as
worked in several areas in order do stablish
the pillars for the incoming developments.

As the first step the project pilots were
described allowing the consortium to
identify the specific requirements that have
to be assured and face them to the project
goals, namely the set of predictive
functions and tools that will improve each
domain production area. This was
documented on a deliverable where is
detailed the state of the art for the
aluminium and plastics domain on both the
technological and business aspects. It was,
also, described the aluminium and plastic
domain-specific and cross-sectorial use
cases, and particularly detailing the two
first use cases that will be addressed by the
MONSOON platform.

Based on this first approach the following
tasks were initialized and the architecture
of the project began to take shape:
- it was defined the way that data will be

collected on both domain and was
described an overview of infrastructure
monitored in ramp-up phase. A pre-
selected list of tools of monitoring tools
(Active & Passive mode) was proposed
and a prototype has been installed on
both domains to initialize the monitoring
on production machine used on
MONSOON project;

Marco Dias [GLN]
Project Dissemination Manager

The last project developments
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MONSOON big data platform is built
on top of the distributed Hadoop
filesystem. Apache Nifi is used to
stream the data from site-
environment into the Data Lab using
MQTT protocol. For the data storage,
the platform uses KairosDB, which is a
NoSQL database for storage of time-
series data. As there is a requirement
to support both batch and stream data
processing, Model Development
Environment of the MONSOON
platform enables the data scientists to
build the predictive models using
Apache Spark framework.

Big Data is a term used to describe the
data sets, that are so large and
complex, that cannot be processed
using traditional data processing
application software. There are three
different aspects of Big Data, often
referred as 3V:
• Volume – refers to quantity of
generated and stored data which
require scalability to accommodate and
process new records
• Velocity – data coming in
rapidly, at high speed, often real-time,
and requires real-time processing,
analysis and transformation
• Variety – data in various
formats, including structured ones
(Relational DB, XML), semi-structured
(such as web logs), or data that does
not have a standard structure (text,
images)

Data of large volumes can be acquired
and stored in many different ways
depending on various characteristics of
the data itself and also on type of
analysis performed on top of the data.
NoSQL databases uses different
structures (key-value pairs, column
oriented, document or graph) other
than traditional relational databases to
support faster operations for specific
requirements. NoSQL databases are
designed with these big data needs and
usually are horizontally scalable
supporting higher amount of growing
data.

Data can be processed and analyzed in
batches or in real-time fashion. Batch
processing involves operating over a
large, usually static data and returning
the result when the computation is
complete. Most frequently used
technology for batch processing is
Apache Hadoop, based on the
MapReduce programming model, which
enables the processing of large volumes
of data on massive clusters consisting of
commodity hardware. Hadoop
framework comes with various set of
tools enabling to store the structured
data (HBase), query the data (Impala,
Hive), or write the MapReduce scripts
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(Pig). Machine learning capabilities on
top of Hadoop are provided by
libraries such as Mahout or H2O.

On the other hand, stream processing
deals with processing of the
continually arriving data often very
rapidly. It requires completely
different approach than the batch
paradigm. Two different ways to
process the streaming data exist, the
first processes one item at a time (true
stream processing) the other one
processes a small number of items at
once (called micro-batches). Contrary
to batch processing, stream
processing tasks often put strong
emphasis on near real-time processing
with minimal latency. Currently,
various frameworks capable of stream
processing are available, such as
Apache Storm, Apache Samza,
however, hybrid technologies are
becoming more popular. Apache Spark
is one of the next generation hybrid
processing frameworks with both,
batch and streaming capabilities and a
set of tools to enhance the framework
with the SQL capabilities (SparkSQL),
graph computing (GraphX) and
machine learning (MLlib). Spark
processes data in-memory but can be
combined with Hadoop framework,
leveraging its distributed filesystem
and resource manager. From the
perspective of stream processing,
Spark works with micro-batches.
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The “Functions Repository” contains
previously developed optimization
algorithms from a diverse range of
domains. This approach is intended to
reduce the time to develop new
optimization functions and supports the
quick testing if cross-sectorial
collaboration leads to quick wins.
It also allows for knowledge sharing
between data scientists and creating
“Win-Win” situations through
transferability across domains.

The MONSOON project - MOdel-based
coNtrol framework for Site-wide
OptimizatiON of data-intensive processes -
aims to establish a data-driven
methodology to support identification and
exploitation of optimization potentials by
applying model-based predictive controls
so as to perform plant and site-wide
optimization of production process.

In order to realize that vision we identified
the following three major aspects:

• Integration of existing systems and
infrastructure

• Environment for data scientists and
process experts to create optimization
algorithms (supporting both historic as
well as live data)

• Easy deployment of the optimization
functions

Data that is available in diverse business
systems or machines (colored grey in
figure below) will be transferred to the
data lab through adapters that virtualize
the required resources.

The models and optimization functions
that have been developed in the Data Lab
can be tested based on historic data that
is available in the “Big Data Storage and
Analytics Platform”. Live data can also be
integrated so that a direct comparison of
results from the deployed version of the
optimization function and the current
version is possible. This improves turn-
around times drastically. The updated
version of the optimization function can
then be easily deployed into the “Real-
Time Plant Operations Platform” through
the usage of Docker containers.

It is important to highlight the two major
building blocks of the MONSOON
framework (colored green in figure):

1. “Real Time Plant Operation
Platform”

2. “Cross Sectorial Data Lab”

They have different users though: the
“Cross Sectorial Data Lab” is intended to
be mainly used by data scientists or the
process manager and his/her team, while
the Real Time Plant Operation Platform is
used during runtime and can potentially
be used by employees working close to
the shop floor.
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The Deliverables are used to report the
status of the project under different
aspects. They are important
documents that describe the work
done in terms of results generated in
tasks or description of the prototype.
For the MONSOON project 55
Deliverables were considered, which
49 of them will be released to general
public.

After these past months, we identified
several documents that describes the
project overview and allows the reader
to understand the basis of the project:

D2.1 MONSOON Platform Usage
Scenarios [PU]
The purpose of this deliverable is to
document and describe a set of
plausible usage for the MONSOON
platform in the two domains
Aluminium and Plastics as well as
scenarios that can be envisaged by
other process industry sectors.

[read more]

D2.2 Initial Process Industry Domain
Analysis and Use Cases [PU]
The purpose of this deliverable is to
document and describe the state of the
art analysis for the aluminium and
plastics domain on both the
technological and business aspects. It
describes the aluminium and plastic
domain-specific and cross-sectorial use
cases, defining how the MONSOON
platform will be used for predictive
optimization and scheduling tasks in
production plants and sites.

[read more]

D6.1 Test and Integration Plan [PU]
This document describes the
comprehensive test, integration and
deployment strategy for the software
components developed in MONSOON,
and how these software modules, sub-
systems and systems will be integrated
and deployed into a common
prototype platform.

[read more]
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D8.1 Communication and Dissemination
Strategy [PU]
This deliverable presents the
Communication and Dissemination
Strategy for the European Union (EU),
under its Horizon 2020 Research and
Innovation programme (H2020),
Sustainable Process Industry through
Resource and Energy Efficiency (SPIRE)
“MOdel-based coNtrol framework for
Site-wide OptimizatiON of data-
intensive processes (MONSOON)”.

[read more]

D8.5 Report on the standardization
landscape and applicable standards [PU]
The D8.5 Report on the standardization
landscape and applicable standards
deliverable contains a detailed study on
the relevant existing standards and
standards under development currently
in the International Standardization
System, which are relevant for the
Monsoon project.

[read more]

Besides this selected Deliverables, other
document were provided to European
Commission. Unless they are
confidential, after the finish of the first
period these documents will be available
on the Project Website, for visualization,
namely:

D1.1 Project Quality and Risk
Management Plan [CO]

D1.4 Plan for managing Knowledge and
Intellectual Property [PU]

D2.5 Initial Requirements and
Architecture Specifications [PU]

D2.7 Initial Cross-Sectorial Domain
Model [PU]

D3.1 Initial Real time Communications
Framework [PU]

D3.4 Initial Virtual Process industries
Resources Adaptation [PU]

D4.3 Initial Big Data Storage and
Analytics Platform [PU]

D8.2 Project Website [PU]
[CO] Confidential; [PU] Public

PROJECT
MEETINGS

https://www.spire2030.eu/sites/default/files/users/user475/D2.1%20MONSOON%20Platform%20Usage%20Scenarios%20v1.0.pdf
https://www.spire2030.eu/sites/default/files/users/user475/D2.2%20Process%20Industry%20Domain%20Analysis%20and%20Use%20Cases%20v1.3.pdf
https://www.spire2030.eu/sites/default/files/users/user475/D6.1%20Test%20and%20Integration%20Plan_1.1.pdf
https://www.spire2030.eu/sites/default/files/users/user475/D8.1-Communication%20and%20Dissemination%20Strategy_v1.0.pdf
https://www.spire2030.eu/sites/default/files/users/user475/D8.5%20-%20Report%20on%20the%20standardization%20landscape%20and%20applicable%20standards%20V1.3.pdf
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pastrone@ismb.it

https://twitter.com/MONSOON_EU

https://www.spire2030.eu/monsoon

http://www.fit.fraunhofer.de/en.html
http://www.ismb.it/
http://www.iti.gr/iti/index.html
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