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1 Executive Summary

The present document is a deliverable of the COMPOSITION project, which is funded by the European

Commi ssionds Horizon 2020 Resear ch a findl rebutisrobtiveadtivitiesn
carried out in Task 8.3 Inter-factory Supply Chain Centric Pilot of WP8. The supply chain centric pilot is one of

the key aspects of COMPOSITION ecosystem. It is based on the initial system installation and preparation

actions and the actual testing ofthe lIMSat KL E E MKUEMNGnsd E L shdpAldos. Two additional use-

cases are presented in this report, including partners ATLANTIS (ATL) from the industrial manufacturing

software domain and NEXTWORKS (NXW) from the IT and Telecommunications sector. The key component

of the supply chain is the COMPOSITION marketplace, where pilot partners can offer or request specific goods

and services.

This deliverable provides a description of the developments of the supply chain use cases, which promise to
add value from a technology, impact and exploitability point of view. The current status and outcomes  dJC
T KLE4Scrap Met al Col |l ecti on aii ELDBRIl HillLieveldNotifcatiorci eCendractus
Recycl abl e Mat er araupdatdd OGKLE-mand UGELDIA-1 demonstrate that the sensors
are successfully working as expectedint he pi | ot s énvironmentsaThe other aMo use cases AJC-
KLE-7 Ordering Raw Materialsdand AJC-ATL/NXW Searching for Software Solutionsq are similar to UC-KLE-
4 since common tools and processes are deployed (simulated bidding process for UC-KLE-7 and matchmaking
for UC-ATL/NXW). A set of supply chain key performance indicators is provided based on the supplyZhain
operations reference model (SCOR). On-site technology (including sensors and gateways) is well accepted
from both key supply chain pilots KLEEMANN and ELDIA. Furthermore, the HMI evaluation for the supply
chain use cases is presented. Finally, supply chain risks that may occur during the implementation of the inter-
factory use cases are identified from both pilot and technical partners and methods to manage and mitigate
them are presented. The deliverable concludes by presenting the steps beyond COMPOSITION project,
showing how the results of supply chain centric pilot could be exploited to support decision-making.

This deliverable summarises the outcomes of the inter-factory supply chain pilot. It demonstrates how the pilot
preparation material of T8.1 is used and how common technological developments are used for the
demonstration of the pilot testing. Overall, both the "real world" and the simulated results and processes that
have been produced and demonstrated through the inter-factory use cases, show that the COMPOSITION
platform for supply chain management, could be effectively deployed beyond the project by focusing on real 1
time monitoring, developing and analysing KPIs and supply chain risks and testing the IIMS in several
marketplaces.

Deliverabled D8 . 4 Su p p | y documanismthe final Actions tHatlade implemented and the related risks
for the supply chain use cases. D8.4 is part of Milestone (MS) 14 fFinal iteration of platform deployed and

prog

q
n d

iU

evaluatedd and TaskK a&.tDdrfyl rStuegrpl y Chain Cent rsifid8PRi3l GStup.pl yh e |

pil.ot | o0
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2 Abbreviations and Acronyms

Document version: 1.0

Table 1: Abbreviations and acronyms used in the deliverable

Acronym Definition

ANN
BMS
CXL
DFEM
DLT
EC
ERP
HMIs
IIMS
KPIs
LA
LoRA
MS
PPE
SCOR

Automated Neural Network
Building Management System
Composition Exchange Language
Digital factory Model

Deep Learning Toolkit

European Commission

Enterprise Resource Planning
Human Machine Interfaces
Integrated Information Management System
Key Performance Indicators
Learning Agent

Long Range

Milestone

Personal Protective Equipment

Supply Chain Operations Reference
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3 Introduction

3.1 Purpose, context and scope of this deliverable

The purpose of this deliverable is to present and demonstrate the work carried out and the results of Task 8.3
Inter-factory Supply Chain Centric Pilot that is implemented under WP8 - Industrial Pilots and Evaluation. The
document includes information about the current status and outcomes of the industrial supply chain pilots. It
presents and updates the set-up and deployment status of the use cases, that are being implemented as
demonstrators of the COMPOSITION platform. The key performance indicators (KPIs) of each use case are
also provided. Finally, this document focuses on the evaluation of the developments of the COMPOSITION
platform regarding the supply chain. This is performed by the assessment of the operation of sensors, human
machine interfaces (HMIs) and related pilot and technological risks.

This deliverable is the second and last iterationof D8 . 3 i Su p p | W which was the fipst réport abolut
Task 8.3 Inter-factory Supply Chain Centric Pilot. The main updates of the Supply Chain Centric Pilot
developments, which are illustrated in this report, are the following:

9 Description of the developments of two additional use cases which are under the supply chain pilot
iie.AUBTL/ NXW Searching for r ecohE7n dGrdd esroil nugt i Fobanws 0M aat ni

1 Further developments and updates on UC i KLE 4 and UC T ELDIA 1
Visual analytics platform provided for the optimization of waste management procedures

1 A simulated ecosystem is set-up for the needs of UC-KLE-7.

3.2 Content and structure of this deliverable

The content of this deliverable is structured as follows:

Section 4 presents the status, outcomes and KPIs of the inter-factory use cases. In Section 5 a description of
the evaluation of the supply chain pilots is provided. This section includes a description of the on-site
technology, the human machine interfaces (HMIs), the supply chain risks and the assessment of the installed
sensors. In Section 6, the conclusions of the final demonstrations are provided.
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4 Inter-factory Supply Chain Pilots: set-up and demonstration

In this section a description of the supply chain (inter-factory) use cases is provided. UC i KLE 4 fiScrap Metal
Collection and Bidding Processdoand AUC 7 ELDIA 1 Fill Level Notification T Contractual Recyclable Material
Managemento are the highest priority inter-factory use cases. The other two use cases that are under the
supply chain pilot are AJC-ATL/NXW Searching for recommended solutionsd and AJC-KLE-7 Ordering Raw
Materialsa The main focus of this deliverable is the documentation of the current status and outcomes of these
four use cases. For UC i KLE 4 and UC i ELDIA 1 that are related to bins fill level notification, a fill level
monitoring sensor has been developed. This sensor provides data to the simulation and prediction tool in
order to enable the estimation of the date in which the bin will be full. More information about the simulation
and prediction tool is available on D3.6 Computational Modelling, Simulation and Prediction of Logistics I. For
UC-ATL/NXW and UC-KLE-7, an integrated solution is developed in the COMPOSITION ecosystem that
provides the functionality to search for services and goods. KLEEMANN, ELDIA, ATL, NXW or other
prospective companies are able to enter the marketplace and offer or request specific goods (raw materials)
and services (software solutions). More information can be found i nD6.60 COMPOSITION Brokering and
Matchmaking components lla

4.1 UC-KLE-4 Scrap metal collection process and bidding process

The goal of UC-KLE 4 is to optimize scrap metal collection and bidding process in order to achieve better scrap

metal prices, minimize costs and receive fast and efficient services. This will be implemented through the

automated fill level notification to KLEEMANN and to possible bidders that are registered to the
COMPOSITION platform. When the fill level reaches the predefined fill level threshold (e.g. 80%), the action

is transferred out of the shopfloor, wh e r e KL E EnMkéidibéesagent generates an automated bidding

process. By the end of the bidding process, the matchmaker evaluates the offers and suggests the best one

to KLEEMANNGOGs agent . The final d e ci swho acceptsthemuaggestedb 'y t h e
offer or examines other available offers. Finally, the selected waste management company is informed by the

system and the scrap metal collection process is completed as soon as the scrap metal is collected. Figure 1

below, shows the information data flow.

i
|
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ELDIA Supplier Agent >
| ul
Y |
N
TE | CFP OFFER/
- ACCEPT/  ACCEPT
l%im;{g — (Intrafactory | REJECT
e Integration Layer) : l KLE Requestor
| Marketplace
T ul
Fill level data | Bid information——
[0GCST] |
|
|

KLE Requestor Agent -+——Bid parameters

Leaming Agent | |
(Big Data Analytics) Initjate bid

Bid parameters

T T [ Marketplace Management Services J

Agents

|

|

I

|

‘ CFP compatible Offers Best offer

I with CFP ‘ 'y

} Bid parameters

‘ -

} Collaborative p’rﬁl'iters
. Manufacturing arames

Matchmaker mpla
‘ Services template
‘L Ontology

Figure 1: UC-KLE-4 Information Data Flow
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4.1.1 Current status

As of March 2018 (M19), an ultrasonic sensorisi nst al |l ed at KLEEMANNG6s site on |
A protective case for the sensor is constructed at KLE
case for the gateway is purchased and installed at KLEEMANN6 s s h o p f | &50 meterseaway fiom dhe

sensor. It has to be mentioned that there were no existingsensorsat KL EEMANNOGS equi pment
Figure 2 shows the architecture of the sensors net wor k f or both KLEEMANNG6s and

Monitoring
Client
LoRa
Scrap metal Gateway
bin(outdoor) T

\\AQTT
LoRa Broker

ELDIA site Server
Scrap metal \ _—

bin (outdoor) G;?eTay

' —1

o —

. IMs
Recycle

bins

a Scrap metal
a a bins (indoor)

KLEEMANN Manufacturing floor

Figure 2: UC-KLE-4 and UC-ELDIA-1 Sensors Network Architecture

The photos below show the installed sensor (Figure 3) and the gateway (Figure 4) in their actual position at
KLEEMANNOGs factory.

Sensor Position

Figure 3: UC-KLE-4 sensor's position
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Gateway Position

W2 -

. § & 4 d
il SR Vv 4 . -

»

Figure 4: UC-KLE-4 gateway's position

In addition, a scrap metal dataset is generated by the company's ERP system. The ERP maintains a database

including information about the produced scrap metal and the price of it. This set of data is extracted from ERP

in excel as a report file. In 2018 around 1,000 tons of scrap metalwereproduced wi th an averag
120 - 150/ ton.

4.1.2 Outcomes

As already described, UC-KLE 4 starts with the fild]l | evel monitoring
measurements in KLEEMANN factorydés scr ate abnservatidns abi n . T
KLEEMANNG6s factory and crosschecking with CERTHO6s fill
documented in an assessment table, which is presented in section 5.4 of this deliverable. The part of bidding

process is successfully tested between KLEEMANN and ELDIA in a simulated scenario. The use of
COMPOSITION Marketplace and its Uls for the online bidding process were tested and validated from both

sides (requester/KLEEMANN and supplier/ELDIA). Moreover, the functionality of matchmaking scenarios and

the suggestions of the best available offers were validated through some simple test cases. The
aforementioned experiments in the online bidding process demonstrate the connection of the COMPOSITION

IIMS components (sensors, shop-floor connectors etc.) with the COMPOSITION Ecosystem services (online

bidding process), and the capability of COMPOSITION platform to handle supply chain complexities and

support decision-making. However, a large-scale use case of a real-world ecosystem of hundreds or

thousands of participants and services in the COMPOSITION marketplace, it was not possible to be tested

due to the limited number of end users that participated in the project.

4.2 UC-ELDIA-1 Fill-level Notification i Contractual wood and recyclable materials

management

The goal of UC-ELDIA-1 is to receive an automatic notification about the container fill level, in order to optimize

its logistics services and improve the wood and recyclable materials management. The primary goal of this

use case is to be able to receive notifications of the fill level of various containers installed at EL DI A8 s
customersdé facilities, sénticeandimpravind thetreattionntime df regacingduj i st i c
containers. ELDIA ERP maintains a database including information about the date of pick up, type, weight and

prices of various recyclable materials. This information becomes available to the projectd s t echni cal
research partners for further analysis in order to enable possible estimations of the fill level of various

containers.

Document version: 1.0 Page 9 of 33 Submission date: 2019-08-272019-08-27



COMPOSITION D8.4 Supply chain pilot 11

4.2.1 Current status

As of May 2018 (M21), an ultrasonic sensor is installed at ELDIA6 s site on the scrap me
protective case for the sensor was ordered and constructed by KLEEMANN. The gateway is purchased and
installed at ELDIAS sffice facilities, around 50 meters away from the sensor. It should be mentioned that there
were no existing sensors at ELDIA6 s equi pment and facilities. The
(Figure 5) and gateway (Figure 6) in their actual position at ELDIAS s cilifiea.

e —
‘Mensor Paosition
Sl IR

\ o
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Gateway Position

Figure 6: UC-ELDIA-1 gateway's position

4.2.2 Outcomes

As already described, UC-ELDIA 1 starts with the fill level monitoring using the aforementioned fill level
sensor 6 s me at€El De BoEap atal container. This is achieved through on-site observations at

ELDIAG sontainerand crosschecking with CER&sukesents aré docuhemteddn dat a
an assessment table, which is presented in section 5.4 of this deliverable.

Visual Analytics Platform for Optimization of Waste Management Procedures

A Visual Analytic tool is available for ELDIA end-users in this use case. This interactive tool provides many
functionalities as it visualizes SFT and DLT outcomes in order to be used by ELDIA staff. The key features
supported by the tool are:

V  Monitoring of containers fill level based on loT sensors
V  Analysis of the containers fill level trend

V Forecasting about the tonnage of wastes that is going to be transported by a waste management
company

V Calculator for optimal pair of routes and tonnage should be transported
V  Price forecasting for various waste types/materials
V Statistical analysis and visualization for better data exploration

Some indicative screenshots of the COMPOSITION VA tool that is used by ELDIA for waste management
optimization and planning are listed below:
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Data manager Trend Analysis

Fill Level Analysis -
ELDASensor ~  03/06/2019@ 10 3 005 g 02 S

Analytics

Trend Analysis -

Figure 7: Fill Level Sensors Data Trend Analysis

In Figure 7, the end-user is able to choose the fill level sensor that wants to get an analysis, the type of analysis
and the available type of graph for visualization based on the selected analysis. In the screenshot, the user is
able to explore both the fill level percentage for a complete day and the trend analysis output for the same
period. By monitoring the trend of the fill level, the user is able to define aggressively increased trends for a
specific bin and give a higher priority to collect this bin from a customer.
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Data manager Data Table Data Representation
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Figure 8: Tonnage Timeseries Forecasting

In Figure 8 the end-user is able to load data regarding the transportation of a specific material, to choose the
type of analysis and the available type of graph for visualization based on the selected analysis. In the
screenshot, the user is able to explore the tonnage that has been transported during the uploaded period of
data alongside with the prediction of the tonnage that is going to be transported in the next 4 months (the
period of the ahead prediction that has been selected by the user through the Ul). This prediction enhances
the decision making by enabling a better resource allocation and planning for the end-user.
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Figure 9: Price Forecasting

In Figure 9, a screenshot for the price forecasting is available. In this case, the end-user can select the material
that he wants to receive a price prediction and the available graph for visualization as well. The user is able to
see the prediction values for a selected period and the accuracy of these predictions. This is another tool for

waste management proceduresd optimization and deci si on
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