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1 Introduction 

 

This deliverable will present the different components of the MONSOON platform and their integration and 

deployment on pilot sites in aluminium and plastic domains. One phase of the deployment is the Factory 

Acceptance Tests, which describe the scenarios to be tested in the integration environment before deploying 

in the production environmentand the objectives expected by each industrial partner.They will be thoroughly 

developed in this deliverable 

 

1.1 Scope 

 

In this document, we will give in a first chapter an overview of the MONSOON platform and of the dataflow 

between different components for each domain. The second chapter will describe the different automated 

testing tools considered within the MONSOON project. 

In a third chapter, the scenarios for the Factory Acceptance Test will be thoroughly described for the 

aluminium and plastic domain, taking into account the particularities of each domain. 

Finally, the document will depict the architecture that was already deployed during the first iteration of the 

MONSOON Project. 

 

1.2 Related documents 

Nil  
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2 Overall description of the platform to be tested (including dataflow description) 

2.1 Description of the overall platform to be tested 

 

The MONSOON Project’s objective is to develop a data-drivenmethodology supporting the exploitation of 

optimization potentials by applying multiscalemodel based predictive controls in production processes. 

Process Industries will be provided with dependable tools to help improve the efficient use and re-use of raw 

resources and energy. The MONSOON platform consists of: 

 A communication layer built upon a real-time communication framework and VPIRA; 

 The collaborative environment, the cross-sectorial data labwhere high amounts of data from multiple 

sites are collected and processed in a scalable way; 

 The plant environment the “Real Time Plant Operation Platform” 

 

The data lab enables multidisciplinary collaboration of expertsallowing teams to jointly model, develop and 

evaluate distributed controls in rapid and cost-effectiveway, create predictive functions with the help of 

machine learning algorithms, or dosimulations. The Real Time Plant Operation Platform is used during 

runtime and can potentially be used byemployees working on the shop floor. 

 

These components are coloured in green in Figure 1 and circled with a red frame. 

 

 

Figure 1 – Overview of the MONSOON platform (green colour and red frame) 
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2.2 Description of the dataflow for the aluminium domain 

 

Aluminium Pechiney has proposed its Dunkirk plant (in northernFrance), also known as Aluminium Dunkirk 

plant (called AD in the next paragraphs), as an indicative use case as there is an intensive need for monitoring 

its green anode production process. The Dunkirk plant is in fact the highest-producing primaryaluminium 

plant in the EU-28 area. It is equipped with 264electrolytic pots (potline) operating at 380 kA, 

yearlyproducing 275.000 tons of aluminium, and consumes 3.7TWh of electricity, equivalent to a 1-million 

people cityconsumption.The Dunkirk plant is also the firstaluminium factory in France with 65% of total 

nationalproduction and Europe’s largest sheet-aluminium produceras well as one of the most modern 

smelters. 

The data from the AD plant is retrieved for the moment from the historian Pi from OSIsoft, and will be soon 

retrieved from another source, the MESAL™ solution developed by Aluminium Pechiney (AP) and CapGemini 

(CAP). Two connectors have been developed, one for the Pi data, the other one for the MESAL® data. 

 

Figure 2–Outline of the path taken by the data in the aluminium domain. 

 

For security concerns, the data is not directly transferred to the Data Lab. Raw data collection from the 

plantsite is performed via Capgemini network, via two secured gateways (VPN secured transfer between AD 

and CAP and SSL protocol between CAP and the DataLab). 

Currently, the runtime container is running in the Capgemini environment, but will be soon installed in the 

AD environment. 

 

2.3 Description of the dataflow for the plastic domain 

 

In the plastic domain various machines deliver data. These machines are mainly the injection molding 

machines, being installed at GLN as well as the optical quality control system. Each injection molding 

machine type has its own specific protocol where data are monitored, stored and delivered. So each and 

every machine creates a table where technical parameters are matched. Due to the short cycle time of the 
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injection molding process and the fact that the capsules are falling onto a conveyor belt the information of 

which specific capsule was manufactured by which specific injection molding cycle is lost. Therefore, two 

tables, one based on injection molding cycles from the injection molding machine and the other based on 

the part number of the capsules from the optical quality control system are created and cannot be matched.  

The part flow and the data flow can be then described with the following figures.  

 

 

Figure 3 – Part flow in the plastic domain. 

 

Figure 3 shows the part flow of the capsules and the lids. On the plant level various injection molding 

machines with different protocols are installed. On each injection molding machine a molding tool is installed 

which produces the capsules or the lids. These parts are falling onto a conveyor belt where all parts are 

mixed. Thus, the information which part was manufactured with which cycle is lost. The conveyor belt delivers 

the parts to the specific optical quality control system. There is one system available which monitors the 

capsules and another one which monitors the lids. For the capsules and the lids different requests and quality 

criteria are defined. If a part does not fulfil these quality criteria it is rejected by the optical quality control 

system. All parts passing the optical quality control system without being rejected are good parts. 
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Figure 4 – Data flow in the plastic domain. 

 

Figure 4 shows the same infrastructure as Figure 3. Here the data flow is shown. There are different connector 

types available which can export data from the injection molding machines. Furthermore, a TCP/IP connector 

is being developed which exports data from the optical quality control system (line 1 and line 2 in Figure 3 

and Figure 4). For every part (capsule or lid) two tables can be defined in the Virtual Machine (VM). One table 

contains the process data the capsule could be manufactured with. This table is based on injection molding 

cycles. The matching of the part and the process parameters is impossible due to the mixing on the conveyor 

belts. The other table contains the measured quality criteria of every capsule and is based on the cavity 

number. All these data come together in the VM which delivers the data to the cross sectorial data lab and 

the runtime container of the MONSOON platform.  

 

The connection between the data flow and the MONSOON platform is shown in Figure 5 

 

 

Figure 5 – Connection between the data flow and the MONSOON platform. 
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3 Automated testing tool description 

Within MONSOON project, we have decided to use different testing tool to validate the outcomes at each 

development step: 

- First, the Python codes are checked with the software Behave 

- At second level, JENKINS helps us to ensure that when integrating the different developed code no 

defects are hidden and can easily manage at the earliest development stage 

- And finally, the KIWI TCMS tool will be used as a collaborative platform to exchange within the 

developers the tests that might be run. 

 

3.1 Testing of the Python scripts and libraries 

Behave is a tool that is based on the application of the philosophy of behavior-driven development (or BDD). 

BDD is an agile software development technique that encourages collaboration between developers, QA and 

non-technical or business participants in a software project. It extends test-driven development (TDD) by 

writing test cases in a natural language that non-programmers can read. 

 

Behave embodies the principles of BDD through the Gherkin language, which is used by other tools as well. 

Through Gherkin, developers and QA engineers/testers can break down the requirements of an application 

into smaller constituent parts, which describe a specific aspect of the desired behavior of the application. An 

example, which illustrates both the philosophy and functional aspects of Behave is the following: 

 

Scenario: Refunded items should be returned to stock 
  Given a customer previously bought a black sweater from me 
and I currently have three black sweaters left in stock. 
When he returns the sweater for a refund 
then I should have four black sweaters in stock. 

 

The above describes a simple requirement of a retail application, which is “refunded or exchanged items 

should be returned to stock”. Behave breaks this requirement down in steps whose outcome can be checked 

in succession and are defined with the words given-when-then.  

 

Just like in the example, each feature to be tested, along with a scenario and the testable steps is defined in 

natural language in a feature file. An example presenting this workflow is given below, taken from the official 

Behave documentation (https://behave.readthedocs.io/en/latest/tutorial.html): 

 

Feature: Fight or flight 
  In order to increase the ninja survival rate, 
  As a ninja commander 
  I want my ninjas to decide whether to take on an 
opponent based on their skill levels 
 
Scenario: Weaker opponent 
    Given the ninja has a third level black-belt 
When attacked by a samurai 
Then the ninja should engage the opponent 
 
Scenario: Stronger opponent 
    Given the ninja has a third level black-belt 
When attacked by Chuck Norris 
Then the ninja should run for his life 

 

https://behave.readthedocs.io/en/latest/tutorial.html
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“Given”, “When” and “Then” represent the steps that Behave will take in testing the system. These steps map 

to Python code that does the actual testing. The intent behind the step words is explained briefly below: 

 Given the system is in a known state before user/external system interaction starts… 

 When the above interaction is initiated  

 Then some outcome is observed 

The first (Given) step is intended to initialize the system with a known state. In this stage, discussion 

regarding user interaction should be avoided. The second (When) step describes an action that should cause 

the system to change state. The final (Then) step describes the desired outcome. The word “and” can be used 

at any of the stages in order to introduce another step. But under the hood, Behave changes this to the 

relevant step (an “and” following a “given” will become a “given” internally and use a given decorated step). 

 

3.2 Continuous integration with JENKINS 

Continuous Integration (CI) is a development practice that requires developers to integrate code into a 

shared repository several times a day. Every code change is challenged against automated verifications and 

analysis, which aim to early detect any problem which would impair an optimal achievement of the project. 

The longer it takes to discover a defect in software, the more it will cost to fix it. This is a general principle of 

software engineering. Continuous Integration is an aid in detecting defects in an early stage. It does this by 

recognizing that software defects often occur when a change is made somewhere in the code base, which 

has unforeseen effects on functionality elsewhere in the code. Changes that are made by all developers to 

the code base are collected and the software is built (compiled) as a whole. Conflicting changes that lead to 

build defects are therefore recognized as soon as they are introduced. 

Main benefits: 

 Increase productivity by automated build, test, quicker packaging, release and deployment. 

 Reduce cost rework and integration problems by earlier default detection. 

 Guarantee a daily consistent development thanks to an accurate monitoring of application stability, 

quality and test coverage through dashboards and statistics historic trends. 

 

The CI component used in MONSOON is Jenkins, which is an industry standard platform. As a complement to 

the detection of compilation defects, Jenkins also runs the unit tests that were created for the code. The unit 

tests check the functionality of individual units of the code, so if the functionality of a unit is affected by a 

code change, this can be noted by a test. Likewise, if the functionality of a unit is affected indirectly (because 

it depends on another unit of code whose functionality has changed) this can be noted in the same way via a 

unit test. 

 

In case a defect is recognized by Jenkins, the developers can be notified via email that the build failed. This 

notification contains information on which build failed, which code changes (commits) were included in that 

build, where the defect occurred and what the error message was. The developers can use this information to 

analyze the defect and solve it. 

 

As the main code in MONSOON is done in Python and as Python doesn’t need a "build" in itself, unlike 

compiled languages,even taking into account these facts, Python projects can still benefit greatly from using 

Jenkins for continuous integration and delivery. 

 

In the Python ecosystem, there are tools which can be integrated into Jenkins for testing/reporting such as: 

 for executing unit tests and generating JUnit-compatible XML test reports 
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Figure 6 – Example of representation of unit tests results with JENKINS 

 for generating code quality reports which can be integrated directly into Jenkins for trending and 

reporting purposes. 

 

Figure 7 - Example of representation of code quality reports with JENKINS 

 

3.3 Test management with KIWI TCMS 

Kiwi TCMS is a test plan, test run and test case management system, written in Python and Django. It features 

Bugzilla and JIRA integration, fast test plan and runs search, powerful access control for each plan, run and 

case, and XML-RPC APIs. 

 

Kiwi TCMS provides: 

 Managers with a source of information on planning, cases and execution status. 

 Reproducibility across planning, cases and execution. 

 Audit traceability. 

 Increased productivity: MONSOON partners can identify and work on gaps in product coverage. 

 

The high-level data structure in KIWI TCMS is presented in the figure below: 
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Figure 8 – Illustration test plans performed with KIWI TCMS 

 

A Test Plan is a high-level container object which is used to describe testing activities. The most important 

scalar properties are the document text and the product which is being tested. The most important 

aggregate properties are the list of test cases and test runs (aka test executions). 

 

A Test Case describes how to perform a specific scenario. This object is used to record scenarios in the 

database. 

 

For every distinct product build that is being tested, a Test Run artifact is created. The Test Run holds a 

collection of Test Case Run objects, information about the testing environment (via tags and/or properties), 

who the default tester is, start/finish timestamps, etc. 

 

A Test Case Run object is the container that links together the actual testing scenario with its execution 

status, additional comments and bugs found during testing! A Test Case Run object has a 1-to-1 relation to 

the Test Case for which it holds status. Thus, a Test Case Run object represents the actual Test Cases that will 

be/were executed against a particular product build and environment combination. 
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For MONSOON project, KIWI TCMS is installed on a server and shared by all partners. It is used as follows: 

 each product owner will create a Test Run artifact for the product the partner owns 

 each product owner (and his team) will run the initial Test campaigns and share the results with other 

partners. 

 Other partners will be authorized to add new tests and run them on all products. 
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4 Factory Acceptance Tests and scenarios to be tested 

As already mentioned in D6.1, the Factory Acceptance Test (FAT) acts as a final verification of the required 

business functionality and checks the proper functioningof the system, emulating real-world conditions. The 

FAT takes place before installation of the solution on production’s sites. Most of the timetesters not only 

check that the solution meets the specification, but also that it is fullyfunctional. 

 

A FAT usually includes: 

- A check of completeness 

- A verification against requirements 

- A proof of functionality (either by simulation or a conventional function test) 

- A final inspection after potential correction of major reported issues 

 

The results of these tests give the production’s sites’ representatives’ confidence in how thesystem will 

perform in production and that the new solution will not disturb any of the existingsystems or processes. 

4.1 FAT for the aluminium domain 

This section specifies refinements of the test approach and identifies the features to be tested by this design 

and its associated test cases for the MONSOON Runtime Container. It describes: 

- Scope of the test (list of the scenarios); 

- The details of the scenario. 

 

The aim of these tests is to ensure the good performances of the overall solution: definition test scenarios 

from the beginning to the end describing all the actions to be realized on each involved sub-units. 

 

4.1.1 Scope 

This section covers all functions used by the Runtime Container developed for the MONSOON Project and 

that will be implemented on AD plant. 

4.1.1.1 People involved 

This document is intended for all team members involved in the factory acceptance test of this function, 

especially to those testing the runtime function of the Anode specific functions. 

4.1.1.2 Limitation 

The test cases were defined using an external perspective of the function. All test cases that use an internal 

perspective of the system and the knowledge of the source code are excluded. These test cases should have 

already been done by the development team during the unit tests of the building phase.  

 

We presume that input interfaces have been simulated with the aim to run through the predefined branches 

or paths detailed in section 2.2. We also presume that the function has been stressed with illegal and critical 

input values at its boundaries. 

 

4.1.1.3 Constraints  

None. 

 

4.1.2 Features to be tested 

This section describes the functions and their associated sub-functions that will be tested within FAT (see the 

table below). 
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Table 1–List of scenarios 

Function Scenario Description 

Ingestion module  

S1a 
Anode data retrieved from the 

Aluminium Dunkirk database 

Verify that the data from AD is retrieved 

correctly (homogenous way) with no missing 

data, from the historian Pi 

Prediction module  

S2a 
Run the predictive function with real-

time data 

Verify that the data in JSON format can be 

exploited by the predictive function, that the 

predictive is running correctly and can give 

results 

Output module 

S3a Store the predictive functions results 

Verify that the predictive function results are 

correctly stored on the results storage 

database and in the correct format, with the 

storage database connection configuration file 

S4a 
Visualize the predictive function 

results 

Verify that the results can be visualized in 

Grafana 
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4.1.3 Test description  

This section describes, for each scenario, the actions to be executed and the expected results. 

4.1.3.1 Anode data retrieving from the Aluminium Dunkirk database 

4.1.3.1.1 Introduction 

Test steps: 

- Retrieve the available data extracted for AD database (historian Pi) (configuration files linked to the 

predictive function) 

- Store the data in the Runtime Container ingestion database  

 

4.1.3.1.2 Prerequisite 

The PI connectors have extracted the data from AD database. 

 

4.1.3.1.3 Test case 

 

Table 2–Details of scenarios for anode data retrieving from AD database 

Code Realized action Expected result  

S1a.1 

Retrieve the available data extracted 

for AD database (historian Pi)  
 The configuration file is linked to the 

predictive function to be run (green 

anode quality prediction) 

 The data is filtered by NIFI taking into 

account the instructions described in the 

configuration file 

 The data is similar to the data on AD 

database and no data is missing 

 The data is in JSON format 

S1a.2 

Store the data in the Runtime 

Container ingestion database  
 The data is stored in the Runtime 

Container database (MongoDB database) 

and no data is missing (with Robo 3T tool 

– Windows tool) 

 

4.1.3.2 Run the predictive function with real-time data 

4.1.3.2.1 Introduction 

Test steps: 

- Retrieve data from the Data ingestion storage  

- Prepare the data for the predictive function 

- Run the predictive function on the real-time data 

- Export the results  

 

4.1.3.2.2 Prerequisite 

- The data is available in JSON format 
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- The predictive function is stored in a Docker store 

- The instructions to prepare the data are available  

 

4.1.3.2.3 Test case 

 

Table 3–Details of scenarios for the predictive function running on real-time data 

Code Realized action Expected result  

S2a.1 
Retrieve data from the Data 

ingestion storage 
 Homogeneous data in JSON format 

S2a.2 

Retrieve the Data pre-processing 

instructions from the Docker store  
 Pre-processing instructions ready to be 

applied on the filtered data 

S2a.3 

Apply the pre-processing on the 

filtered data 
 Data pre-processed and ready to be used 

by the predictive function 

S2a.4 

Run manually the predictive function 

on the real-time data 
 Predictive results provided by the 

predictive function 

S2a.5 

Export the results of the predictive 

function 
 JSON files ready to be exported to the 

Results storage Docker 

 Storage database connection configuration 

file ready to be exported 

 

4.1.3.2.4 Store the predictive functions results 

4.1.3.2.5 Introduction 

Test steps: 

- Retrieve the predictive functions results. 

- Store the predictive function results in the Results storage database  

 

4.1.3.2.6 Prerequisite 

- Results of the predictive functions ready to be transferred (in JSON format). 

- Storage database connection configuration file ready to be transferred 
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4.1.3.2.7 Test case 

 

Table 4–Details of scenarios for validating how the predictive functions results are stored 

Code Realized action Expected result  

S3a.1 

Retrieve the predictive functions 

results 
 Homogeneous data in JSON format 

 Storage database connection configuration 

file available 

S3a.2 

Storage database connection 

configuration file available 
 The data is stored in the Results storage 

database (MongoDB database) and no 

data is missing 

 

4.1.3.3 Visualize the predictive function results 

4.1.3.3.1 Introduction 

Test steps: 

- Retrieve the predictive functions results from the Results storage database 

- Display the result with Grafana 

 

4.1.3.3.2 Prerequisite 

- The predictive functions results are available in JSON format in the Results storage database 

- The list of important variables has already been defined 

 

4.1.3.3.3 Test case 

 

Table 5–Details of scenarios for the visualization of the predictive function results 

Code Realized action Expected result  

S4a.1 
Retrieve data from the Results 

storage database 
 Results data in JSON format 

S4a.2 
Store results data in an InfluxDB 

instance 
 Results data ready to be transferred to 

Grafana for visualization 

S4a.3 
Display the results in Grafana 

 Predictive function results displayed in 

Grafana 

 

4.2 FAT for the plastic domain 

This section specifies refinements of the test approach and identifies the features to be tested by this design 

and its associated test cases for the MONSOON Runtime Container. It describes: 

- Scope of the test (list of the scenarios); 

- The details of the scenario. 
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The aim of these tests is to ensure the good performances of the overall solution: definition test scenarios 

from the beginning to the end describing all the actions to be realized on each involved sub-units. 

 

Because of similar developments for both domains, the steps listed hereunder are similar to those described 

in the FAT for the Runtime Container in the aluminium domain: 

 

Step reference in plastic domain Equivalent step in aluminium domain 

S3p - Run the predictive function with real-time data S2a - Run the predictive function with real-time data 

S4p - Store the predictive functions results S3a - Store the predictive functions results 

S5p - Visualize the predictive function results S4a - Visualize the predictive function results 

 

Only those which are specific to the plastic domain are detailed in the following paragraphs. 

 

4.2.1 Scope 

This section covers all functions used by the Runtime Container developed for the MONSOON Project and 

that will be implemented on the coffee capsules production line. 

 

4.2.1.1 People involved 

This document is intended for all team members involved in the factory acceptance test of this function, 

especially to those testing the runtime function of the plastic injection process. 

 

4.2.1.2 Limitation 

The test cases were defined using an external perspective of the function. All test cases that use an internal 

perspective of the system and the knowledge of the source code are excluded. These test cases should have 

already been done by the development team during the unit tests of the building phase.  

 

We presume that input interfaces have been stimulated with the aim to run through the predefined branches 

or paths detailed in section 2.3. We also presume that the function has been stressed with illegal and critical 

input values at its boundaries. 

 

4.2.1.3 Constraints  

None. 

 

4.2.2 Features to be tested 

This section describes the functions and their associated sub-functions that will be tested within FAT (see the 

table below). 
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Table 6–List of scenarios  

Function Scenario Description 

Injection Process 

S1p 
Injection data retrieved from the 

Coffee Capsule Injection machine 

Verify that the data from Coffee Capsule line is 

retrieved correctly (homogenous way) with no 

missing data, from theEuromap 63 

Automatic Inspection System 

S2p 
Quality control data retrieved from 

the Inspection System  

Verify that the data from the Inspection 

System is retrieved correctly (homogenous 

way) with no missing data, from the IMDVista 

Prediction Tool 

S3p 
Run the predictive function with real-

time data 

Verify that the data in JSON format can be 

exploited by the predictive function, that the 

predictive is running correctly and can give 

results 

Output module 

S4p Store the predictive functions results 

Verify that the predictive function results are 

correctly stored on the results storage 

database and in the correct format, with the 

storage database connection configuration file 

S5p 
Visualize the predictive function 

results 

Verify that the results can be visualized in 

Grafana 

 

4.2.3 Test description  

This section describes, for each scenario, the actions to be executed and the expected results. 

 

4.2.3.1 Injection data retrieved from the Coffee Capsule Injection machine 

4.2.3.1.1 Introduction 

Test steps: 

- Retrieve the available data extracted from the Injection Machine (Euromap 63) and from the 

Inspection system (configuration files linked to the predictive function) 

- Store the data in the Runtime Container injection process database  

 

4.2.3.1.2 Prerequisite 

The Euromap 63 interface has extracted the data from the Injection machine and the Inspection system is 

providing the correct results from the parts quality control.  

 

4.2.3.1.3 Test case 
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Table 7 – Details of scenarios for injection process data retrieving from Coffee Capsules Injection Machine 

Code Realized action Expected result  

Injection Process 

S1p.1 

Retrieve the available data extracted 

for injection process database 

(Euromap 63)  

 The configuration file is linked to the predictive function 

to be run  

 The data is filtered by NIFI taking into account the 

instructions described in the configuration file 

 The data is similar to the data on Injection Process 

database and no data is missing 

 The data is in JSON format 

S1p.2 

Store the data in the Runtime 

Container ingestion database  
 The data is stored in the Runtime Container database 

(MongoDB database) and no data is missing (with Robo 

3T tool – Windows tool) 

Automatic Inspection System 

S2p.1 

Retrieve the available data extracted 

for Inspection System database 

(Euromap 63)  

 The configuration file is linked to the predictive function 

to be run  

 The data is filtered by NIFI taking into account the 

instructions described in the configuration file 

 The data is similar to the data on Injection Process 

database and no data is missing 

 The data is in JSON format 

S2p.2 

Store the data in the Runtime 

Container ingestion database  
 The data is stored in the Runtime Container database 

(MongoDB database) and no data is missing (with Robo 

3T tool – Windows tool) 

 

4.2.3.2 Run the predictive function with real-time data 

Identical to aluminium domain FAT step description 

 

4.2.3.3 Run the predictive function with real-time data 

Identical to aluminium domain FAT step description 

 

4.2.3.4 Visualize the predictive function results 

Identical to aluminium domain FAT step description 
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5 Overall deployment of the MONSOON platform – Recap of all the components that have 

been deployed 

 

The figure 9 gives a general overview of the MONSOON platform deployed on both pilot sites. For clear 

understanding on different parts as been done (see Figure 10 and 11). 

 

During the first iteration, we deployed the components to retrieve the data from pilot site, the connectors on 

site and the Virtual Process Industry Resources Adapter (in the illustration hereafter called Abstractor). The 

transfer of the data is monitored thanks to monitoring tools. This is depicted in Figure 10. 

 

The full architecture of the Runtime Container was tested. It allows the management of the data, its storage, 

and the management of the predictive functions and the visualization of the results. The connection between 

the DataLab has also been defined and the predictive function repository in the Runtime Container has been 

developed.The Runtime Container and the connection with the Data lab are depicted in Figure 11. 

 

 

Figure 9 – Overall deployed MONSOON platform 
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Figure 10 – Zoom on the data transfer of the deployed MONSOON platform 

 

 

Figure 11 – Zoom on the Runtime Container of the deployed MONSOON platform 
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6 Conclusions 

 

During the first iteration, we have defined an overall architecture for the MONSOON platform, including the 

MONSOON DataLab, the Runtime Container, the data retrieving system and their connections. 

 

We were able to develop prototypes of these components that were tested according to thorough Test plans 

(FAT) described in this document. We tested also the data transfer between the pilot sites and the platforms. 

This architecture is currently deployed on the two pilot sites and adjusted to take into account site’s 

specificities, while remaining faithful to the architecture selected by the Consortium. 
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7 Appendices 

7.1 JSON format for data retrieved from ad database 

• Name of the file: …---<Name of the variable>.json (… means whatever chain of characters: it can be 

the name of the .csv original Pi file or else) 

• Content: [ {"value":<numeric value>,"timestamp":"<UTC date of the value>"}+ ] (= un tableau de 

couple value, timestamp) 

• Example:  

[{"value":7,"timestamp":"2017-11-30T08:24:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:25:00.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:26:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:27:00.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:28:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:29:01.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:30:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:31:00.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:32:01.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:33:00.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:34:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:35:00.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:36:00.001Z"}, 

{"value":6,"timestamp":"2017-11-30T08:37:02.001Z"}, 

{"value":7,"timestamp":"2017-11-30T08:38:02.001Z"}] 

 

7.2 JSON format for predictive function results 

Cf. diagram hereunder for the JSON format for the predictive function results: 

{    "type": "object", 

    "definitions": {}, 

    "$schema": "http://json-schema.org/draft-06/schema#", 

    "minProperties": 1, 

    "properties":  

{        "DataAnalyticFunction":  

{            "type": "object", 

            "minProperties": 1, 

            "properties":  

{                "Result":  

{                    "type": "object", 

                    "minProperties": 1, 

                    "properties":  

{                        "Symptoms":  

{                            "type": "object", 

                            "minProperties": 0, 

                            "properties":  

{                                "Symptom":  

{                                    "type": "array", 

                                    "minItems": 1, 

                                    "items":  

{                                        "type": "object", 

                                        "minProperties": 1, 
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                                        "properties":  

{                                            "@name":  

{                                                "type": "string"                                            },  

                                            "@value":  

{                                                "anyOf":  

[{                                                    "type": ["string", "number"]                                                }]                                            

} 

                                        }                                    }                                }                            }                        } , 

                        "Contexts":  

{                            "type": "object", 

                            "minProperties": 1, 

                            "properties":  

{                                "Context":  

{                                    "type": "array", 

                                    "minItems": 1, 

                                    "items":  

{                                        "type": "object", 

                                        "minProperties": 1, 

                                        "properties":  

{                                            "@name":  

{                                                "type": "string"                                            },  

                                            "@value":  

{                                                "anyOf":  

[{                                                    "type": ["string", "number"]                                                }]                                            

} 

                                        }                                    }                                }                            }                        } , 

                        "FailuresMode":  

{                            "type": "object", 

                            "minProperties": 0, 

                            "properties":  

{                                "FailureMode":  

{                                    "type": "object", 

                                    "minProperties": 1, 

                                    "properties":  

{                                        "Symptoms":  

{                                            "type": "object", 

                                            "minProperties": 1, 

                                            "properties":  

{                                                "Symptom":  

{                                                    "type": "array", 

                                                    "minItems": 1, 

                                                    "items":  

{                                                        "type": "object", 

                                                        "minProperties": 1, 

                                                        "properties":  

{                                                            "@name":  

{                                                    "type": "string"                                                            }, 

                                                            "@value":  

{                                                                "anyOf":  

[{                                        "type": ["string", "number"]                                                            }]                                                            

} 
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                                                        }                                                    }                                                }  

                                            }                                        }, 

                                        "@name":  

{                                            "type": "string"                                        }, 

                                        "@value":  

{                                            "anyOf":  

[{                                                "type": ["string", "number"]                                            }]                                        

} 

                                    }                                }                            }                        }, 

                        "DataAnalyticResults":  

{                            "type": "object", 

                            "minProperties": 1, 

                            "properties":  

{                                "DataAnalyticResult":  

{                                    "type": "array", 

                                    "minItems": 1, 

                                    "items":  

{                                        "type": "object", 

                                        "minProperties": 1, 

                                        "properties":  

{                                            "@date":  

{                                                "type": "string"                                            }, 

                                            "@status":  

{                                                "type": "integer"                                            },  

                                            "@value":  

{                                                "anyOf":  

[{                                                    "type": ["string", "number"]                                                }]                                            

} 

                                        }                                    }                                }                            }                        }  

                    }                }, 

                "@plant":  

{                    "type": "string"                }, 

                "@name":  

{                    "type": "string"                }            }        }    }}  
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Acronyms 

 

Acronym Explanation 

AD Aluminium Dunkirk 

AP Aluminium Pechiney 

BDD Behavior-Driven Development 

CAP CapGemini 

CI Continuous Integration 

FAT Factory acceptance Tests 

MESAL Manufacturing Execution System for the Aluminium industry 

QA Quality Assurance 

SSL Secure Sockets Layer 

TCP/IP Transmission Control Protocol/Internet Protocol 

VPIRA Virtual Processes Industries Resources Adapter 

VM Virtual Machine 

VPN Virtual Private Network 

XML Extensible Markup Language 

XML-RPC Extensible Markup Language and Remote procedure call 
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