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Executive Summary  

This deliverable is the outcome of the fourth task in WP2 and it presents the plan for the delivery of 

the integrated DISRUPT platform prototype. This plan provides the roadmap for the development 

activities that the project should follow in order to produce a fully functional platform, which 

addresses the requirements for the management of disruptions in smart manufacturing ecosystems.  

Following a coherent strategy for the integration of the DISRUPT modules among each other and with 

the external world, the deliverable offers guidance on how the  technical specifications and the 

reference architecture are realized through the intended implementation work. More specifically, the 

document analyses the integration requirements as they are reflected in the description of the 

DISRUPT functionalities and presents a set of activities that should be fulfilled so that DISRUPT 

delivers the integrated platform  that assists stakeholders in managing decision making in smart 

manufacturing ecosystems. 

The document sets the boundaries for the integration of the DI SRUPT modules by presenting the 

context of use for the DISRUPT platform. As such, it builds on top of the business and technical 

project requirements and presents the way that the DISRUPT capabilities will be able to integrated 

into the operational environ ments of the two pilot users, namely CRF and ARCELIK, which are the 

early adopters of the proposed solution. Although these pilot users may use different technologies, 

the integrated platform is developed in a way that the integration of the individual fun ctions can work 

as much as possible close to a plug and play scenario without the need for major customisations. 

The plan for the DISRUPT integration is driven by the data that the project should collect and process 

from the existing enterprise information  systems. Thus, the deliverable specifies a data-driven 

integration plan, in which both data semantics and data synchronization are fundamental in the 

correct implementation of the analytics and decision-support processes. The characteristics of the 

information involved in the implementation of the interfaces among two or more modules, such as 

the data size and type, affect this integration plan. This is apparent in the current document, in which 

we describe how the general integration plan is instantiated for the two DISRUPT pilot scenarios. 

In summary,  the main outcome is the integration plan, which will drive the project development 

activities in WP5. In that respect, this plan provides guidance on how the intended scenarios for the 

DISRUPT platform can be realized in terms of the interconnection of the individual modules and the 

functions that are presented to the stakeholders. This plan will be customised to accommodate pilot 

specific requirements, while the CloudBoard specifications for the mock-up prototype screens will be 

exploited to run business validation tests with the intended target stakeholders and, thus, assist in 

the development of sustainable exploitation scenarios for the DISRUPT platform and the individual 

modules.  
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1 Introduction  

This document is the public report for the specification of the DISRUPT platform integration plan, 

which analyses the requirements and the activities to be developed in DISRUPT in order to deliver the 

relevant platform for managing decision making in smart manufacturing ecosystems.  

 Purpose and Scope  

This deliverable presents the integration strategy and the p lan to deliver the integrated platform. The 

scope of the document is to provide guidance on the integration activities in WP5 by providing the 

connection of the DISRUPT specifications and the reference architecture design with the 

implementation efforts.  

The DISRUPT integration strategy is unfolding on the requirements of the platform to address the 

needs of modern ICT solutions in the area of smart manufacturing. Being a research and innovation 

action project, DISRUPT gives emphasis on understanding the context of integration with respect to 

the business requirements of the two pilot users, namely CRF and ARCELIK, which are the early 

adopters of the solution. Even these two pilot cases may differ on the  use of current technologies, as 

DISRUPT aims to provide an integrated platform that will be close as possible a plug and play 

scenario without the need for major customisations. This strategic goal implies that DISRUPT is based 

on open standards that are widely used in the manufacturing industry and minimize the risk for a 

vendor lock-in or low interoperability scenarios with existing enterprise information systems.  

DISRUPT is data driven. Thus, the integration of the DISRUPT modules into the platform should also 

consider the need for data integration across t he different functions. A data -driven integration plan is 

specified in this document, in which both data semantics and data synchronization are fundamental in 

the correct implementation of the analytics and decision -support processes. The role of data in the 

specification of the DISRUPT integration plan is more apparent if one thinks of the information 

viewpoint that we presented in Deliverable D2.2 and is further analysed in this document. The type of 

data involved in the exchange of information among the  software components significantly affects the 

decisions for the integration of the various modules into the DISRUPT platform.  

 Relation to other Work Packages  

This deliverable mainly affects the activities performed in WP5. The deliverable builds on top of the 

findings in this WP2 and especially the outcome of the DISRUPT Deliverables D2.1 and D2.2. By 

delivering the integration plan, this document provides guidance on how the intended scenarios of 

use for the DISRUPT platform can be implemented in terms of  the interconnection of the individual 

modules, which affects the work in D2.5 . On top of that, the pilot scenarios, as they have been 

introduced in WP1, provide the baseline for the integration requirements in this plan. The need for 

platform customization to meet the expectations of different manufacturing sectors reflects the 

importance of the work in the definition of the pilot scenarios (in WP1) in the specification of the 

integration plan (done in this document).  

To some extent, the work in this deliv erable influences the exploitation activities in WP6, since the 

identification of integration requirements and the interoperability scenarios between the modules 

drive the licensing approaches for the DISRUPT modules and the exploitation potentials that need to 
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be developed by each module owner. Furthermore, the specification of mock-up screens for the 

Cloudboard comprises an initial step for establishing a communication channel with the market 

representatives, in which the DISRUPT exploitation team can build on sustainable exploitation 

scenarios for the platform itself.  

 Structure of the Document  

This deliverable is structured as follows: 

¶ Section 2 sets the context of the integration plan by instantiating the DISRUPT reference 

architecture for the implementation of the intended  application scenarios. In detail, this section 

works on top of the output of the technical specifications and the architect ural design and 

analyses the DISRUPT design time and runtime functions. This analysis emphasizes on the role of 

the individual modules in the implementation of the functions and the related information that 

needs to be exchanged between the modules so that each scenario is accomplished. 

¶ Section 3 identifies the integration needs between the DISRUPT modules and with the external 

information systems. It also analyses DISRUPT to identify whether the platform requires to be 

deployed in the cloud (as any cloud deployment model), which would raise further requirements 

to be addressed in the integration plan. Then, this section concludes with the activities that 

should be performed in order to realise the integration, as well as their prioritization , based on 

various criteria. 

¶ Section 4 presents the integration plan. First, it describes the process that the project adopts 

towards the integration of the modules and the deployment of the platform capabilities. The plan 

for the  delivery of the integrated DISRUPT capabilities are, then, analysed, using as reference the 

project milestones for the delivery of the integrated approach. Due to the nature of the project, 

the integration plan is customized to the pilot cases, since specific integration activities are pilot 

dependent. Finally, the section describes the steps for the deployment and the maintenance of 

the DISRUPT platform. 

¶ Section 5 makes an update of the mock screens that were introduced in Deliverable D1.4 about 

the user requirements. Essentially, the specifications of the CloudBoard in terms of the expected 

interactions of the DISRUPT platform with the target stakeholders has been one of the objectives 

of this task T2.4, although the resulting work has been reported in other deliverables as well. 

Thus, this section presents the mock-up prototype screens for the FCA/CRF and the ARCELIK use 

cases. 

¶ Finally, Section 6 concludes this document and summarises the link with the other DISRUPT 

activities, especially for the development of the respective platform and the integration of 

components. 

 Contr ibution to the scientific and business objectives  

From a business perspective, the contents of this deliverable guide the development of the DISRUPT 

platform, thus facilitating one of the main project objectives for a multi -sided, cloud -based 

platform that  allows  large corporations and SMEs to reduce time, costs or resource 

consumption and respond to unexpected  events, fluctuations in consumer demand, 

massively customised products and global competition . The integration activities and the 
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respective plan describe how the analytics, simulation and optimisation technologies will be 

integrated into a unified monitoring, control and decision  support system . 

Further to the above, this deliverable contributes to the implementation of the project scientific 

objectives. More specifically, the integration scenarios reported in this document aim to provide the 

means for the validation of the DISRUPT service - and event -driven architecture . The 

integration plan emphasizes on the development of a refere nce impleme ntatio n for the DISRUPT 

platform, which serves a multi -sided market ecosystem  allowing partly decentralised 

planning and control of production processes and systems  and advances the collaboration 

of different factory automation components . 
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2 Instantiation of the DISRUPT Reference Architecture  

As we reported in Deliverables D2.1 [1]  and D2.2 [2] , DISRUPT aims to support automation in 

decision making for smart manufacturing  through a set of functions that span across design-time and 

runtime capabilities for the DISRUPT platform. In this section, we instantiate these capabilities for th e 

implementation of the two use cases in the automotive and the consumer electronics industrial 

sectors. We, specifically, present the involvement of each DISRUPT module in the implementation of 

the capabilities, from the perspective of both the informatio n and the physical viewpoints, using the 

UML language, which was initially exploited in D2.2.  

The functions for the operation of the DISRUPT platform build a continuous operational cycle for the 

management of disruptions in smart manufacturing environment s. The role of DISRUPT in modern 

smart manufacturing ecosystems is explained in the information viewpoint, which is presented in 

Figure 2-1 and provides an updated version of this viewpoint with respect to the one included in 

D2.2. 
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Figure 2-1: I nformation view of the DISRUPT platform reference architecture.  
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We, hereby, remind to the reader the physical viewpoint of Figure 2-2, which we first introduced  in 

D2.2. The only difference lies on the distribution of the Analytics module on the data scientist side to 

facilitate the offline function that we present in Secti on 2.3 for the specification of event patterns . 

 

Figure 2-2: Physical view of the DISRUPT platform reference archit ecture  using a UML deployment 

diagram . 

The scope of this section is to clarify the needs for integrating different modules in the context of the 

DISRUPT capabilities. The respective integration requirements will be detailed in Section 3. 

 Modelling of manufacturing knowledge  

In this function, DISRUPT introduces the Modelling module, which implements the Industrial Business 

Process Management (IBPM) framework, as this was described in the DISRUPT Deliverable D2.2 [2]  

and was further analysed in the DISRUPT Deliverable D3.1 [3] [4] . The objective of this function is to 

provide the means for representing the knowledge about the manufacturing operations and processes 
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in machine-readable models, which can, subsequently, be used at runtime to govern the interactions 

between various software components toward the implementation of the intended decision 

management scenarios in DISRUPT. 

This function is mostly realized through the capabilities of the Modelling module  for creating, 

processing, managing and presenting abstract meta-models and the manufacturing models. From an 

integration perspective, we are interested only in the use of t he already defined meta-models (as part 

of the work in Deliverable D2.2) for the specification of models . Thus, an expert in the manufacturing 

domain is using the Modelling module in this DISRUPT function to manage the following models: 

¶ Processes and Layout models : The design of the manufacturing (production and supply 

chain) processes and the respective layouts (plant floor, warehouse, and docking stations layout, 

etc.).  

¶ KPI models : The definition of the Key Performance Indicators (KPIs) and the associated metrics, 

which relate to the monitoring and assessment of the process level models. 

¶ Decision models : The description of the experience and knowledge in managing the 

manufacturing processes and the definition of rules for decision-making. 

Through the production of models in the Modelling module, the outcome of this DISRUPT function is 

a list of machine-readable models, which represent the manufacturing knowledge and can be used in 

other DISRUPT modules. 

In Figure 2-3, we present the part of the DISRUPT information viewpoint (see Figure 2-1) for the 

function regarding the modelling of the manufacturing knowledge. The figure graphically summarises 

the scope of this function .  

 

Figure 2-3: The function for model l ing of the manufacturing knowledge.  

As shown there, the modelling tool is used to produce models. The module is accessible from the 

device of the end user, as presented in the physical viewpoint of Figure 2-2. This means that these 

models have to be delivered (and stored) in the DISRUPT platform environment. 

 Configuring the DISRUPT components  

This function refers to the establishm ent of a common understanding for  the different types of 

resources, which are produced and/or processed inside the DISRUPT environment. More specifically, 

the knowledge extracted from the activities in the previous function (see Section 2.1) is to be shared 
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among different modules in DISRUPT. This is normally done at the set-up of the different DISRUPT 

modules, which have to be configured, based on the models. 

This function engages the Modelling module, which extracts the models in formats that can be 

consumed by other modules. Such modules are: 

¶ The Simulation module, which executes simulation jobs for a simulation model. This model 

integrates information about the manufacturing process models and the respective layout, as well 

as the interrelated KPIs, upon which the simulation jobs will produce results.  

¶ The Optimisation module, which runs optimisation algorithms for both the production scheduling 

and the logistics operations. This module must exploit the knowledge produced from the 

Modelling module, with respect to the current production scheduling operations and the 

alternative processes, which could run inside a manufacturing organisation. 

¶ The Cloud Controller, which deploys the set of models produced from the Modelling module in 

order to orchestrate the DISRUPT runtime functions at different levels. In that respect, the 

correlation of the models for the manufacturing processes and layouts, the relevant KPIs and the 

knowledge for the decision automation shall be represented in t he Cloud Controller in a way that 

this module effectively governs the implementation of the DISRUPT runtime functions, according 

to these models. 

¶ The Cyber-Physical Systems (CPS) module, which is configured to automatically generate events 

related to a new KPI that is defined in the respective models from the Modelling module.  

¶ Finally, the Complex Event Processing (CEP) module, which is configured, based on the KPI 

models to set up deterministic rules that can identify events, disruptions and anomalies in t he 

operation of the manufacturing processes and recognise any deviations from their expected 

behaviour. 

Through the use of the models for the configuration of the DISRUPT modules, this function provides 

a ready to use environment for managing disruptions identified across the manufacturing operations 

and processes and supporting decision-making, subject to the domain knowledge and the more 

comprehensive analysis of the data collected from these processes. 

This function is implemented, through the flow of th e DISRUPT information presented in Figure 2-4. 

In this figure, we illustrate the use of the models to configure the five DISRUPT components . The 

depiction in Figure 2-4 demonstrates the distribution of the knowledge being reflected in these 

models to the various DISRUPT modules.  

Furthermore, considering the physical viewpoint of Figure 2-2, it is evident that the models should be 

communicated to the referred modules through the DISRUPT environment. The respective module, 

which will be allocated the responsibility for storing and distributing the models , should be able to 

provide the necessary interfaces with these modules. 
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Figure 2-4: The function for configuring the DISRUPT components.  

 Perform ing  analytics to define E vent Prediction P atterns  

This function is performed offline and refers to domain experts and data scientists being responsible 

for analysing the type of manufacturing data involved in DISRUPT. The objective of this function is to 

exploit the advances in the field of data analytics and offer the DISRUPT stakeholders the capability 

to analyse the trends of the data collected from multiple sources in their manufacturing environment. 

Through this function, DISRUPT will support the extraction of patterns for the prediction of disruptive 

events, by observing the data evolution and the data dependencies from past transactions.  

The data required for this DISRUPT function is collected through the Data Collection Framework 

module. The intended stakeholders (domain experts and data scientists) are offered the D ata 

Analytics module, which allows them to explore the data evolution and dependencies, by applying 

machine learning and other artificial intelligence technologies, and eventually train models to define 

patterns on the expected behaviour of the manufacturing processes. The function depends on the 

volume and the quality of the data collected from the respective Information and Communication 

Technologies (ICT) systems. These patterns can, subsequently, be fed into the prediction engine of 

the Analytics module. This engine exploits the data streams collected through the function presented 

in Section 2.4 and predicts disruptive events, according to the process, which is described in Section 

2.5. 

This offline process customises the information viewpoint of the DISRUPT reference architecture, as 

we present in Figure 2-5. The function deals with manufacturing an d supply chain data, which is 

provided in a batch form for analysis. In the relevant physical viewpoint of the DISRUPT reference 

architecture in Figure 2-2, we demonstrate that this function spans across different environments, 

from the data scientist end device, which accesses the data trends to specify the event prediction 

patterns, to the DIS RUPT environment that offers the batch data and stores these patterns for 

enactment at runtime in the Analytics module (through the function we present in Section 2.5). 
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Figure 2-5: The function for performing analytics to define event prediction patterns.  

 Collecting and Aggregating Multisource, Multiscale and Multi -

variant Data  

As we described in Deliverable D4.1 [5] , DISRUPT employs a Data Collection Framework (DCF) 

platform, which is responsible for the acquisition, collection and management of multisource, 

multiscale and multi-variant data from a factory and supply chain environment. This DISRUPT module 

acts as a data acquisition broker, which interfaces the DISRUPT platform with any data produced 

from the legacy Enterprise Information Systems (EIS), the cyber -physical infrastructures and other 

Internet of Things (IoT) systems, which are being operated continuously in the targeted 

manufacturing ecosystem. Thus, the objective of the function is to support, at runtime, the retrieval 

of disperse data from both the manufacturing and supply chain operations and to provide a uniform 

structure of th is data for the event detection functions (see Section 2.5). 

As we described in D2.2 [2]  and analysed in D4.1 [5] , the project employs a lambda -based approach 

at the connection with the external world. This is instructed by the nature of DISRUPT to analyse 

multisource, multiscale and multi -variant data. Thus, this function is realised through two separate 

data collection flows. In the first one, a periodic collection of data from existing EIS is triggered, in 

which the required datasets are acquired in a batch form. This implies that DCF has already 

established interfaces with the existing EIS, in order to be able to apply the appropriate queries for 

manufacturing data. In the second flow, we mainly focus on CPS technologies to capture data 

streams in (almost) real time from the established IoT infrastructures.  

This function is implemented as shown in Figure 2-6. Both IoT streams and data from existing EIS are 

being collected and processed in DISRUPT in a continuous manner. The scope is for the DISRUPT 

platform to be able to provide an almost real time assessment on what is happening in the 

manufacturing environment and, in that way, to drive informed decisions in case of disruptions.  
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Figure 2-6: The function for collecting and aggregating multisource, multiscale and multi -variant 

data.  

As we present in the physical viewpoint in Figure 2-2, this function relates to multiple environments 

and it is developed by connection the supply chain and the manufacturing environments, which 

generate the low-level information, with the DISRUPT platform environment, which analyses this 

information. To this end, this function enables DISRUPT to interface with systems facilitating supply 

chain and inbound logistics operations (i.e. SCM, WMS), production planning operations (i.e. ERP, 

MRP), manufacturing execution operations (i.e. MES, MMS) and real time data from CPS installed in 

the plant floor and the supply chain networks (i.e. SCADA, IoT infrastructures, etc.).  

 Identifying Events in Smart Manufacturing Ecosystems  

This function relates to the generation of alerts that notify  the different DISRUPT platform modules 

on events, which have been detected or are expected to disrupt the normal operation of the 

manufacturing processes. This capability of the DISRUPT platform is driven by the data collected from 

the previous function about the collection and aggregation of multisource, multiscale and multi -

variant data (see Section 2.4).  

The CEP and Analytics modules are mostly relevant for the support of this function. Each module 

facilitates a separate functionality on the data streams captured from the operational manufacturing 

environment. As such, CEP is responsible for monitoring the incoming streaming data and analyse 

them, based on deterministic rules, which have been used to configure this module (as we explained 

in Section 2.2). This analysis can lead to the detection of events, anomalies and deviations that 

actually happen in this operational environment  in real-time.  

On the other hand, the Analytics module provides a prediction functionality, which is configured with 

predictive patterns (as we explained in Section 2.3). By monitoring the incoming streaming data and 

analysing it, based on trained prediction models, this module can generate alerts on expected predict 

events, anomalies and deviations in the environment. In both cases, the outcome of the event 

identification process is communicated to the Cloud Controller module. 

By extending the functionality of the CPS module that we presented in Section 2.4, this module is 

capable of producing events  












































































































