
 

 

 

 

 

 

 

 

D4.8: Initial distributed ledger agri-food 

traceability and data sharing service 

specifications 

WP4 – Data-driven Technological Innovation 

Authors: Nikos Kalatzis, Christopher Brewster, Jack verhossel, Han Kruiger, Jordi Ribas Perxachs, 

Thanasis Manos, Barry Nouwt, Marianna Gkavrou   

 

 

 

 

 

 

 

 

 

 

 

This project has received funding from the European Union’s Horizon 2020 research  

and innovation programme under Grant Agreement No 101000594 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
2 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 

Any dissemination of results reflects only the author's view and the European Commission is not responsible for any 
use that may be made of the information it contains. 

Copyright message 

©PLOUTOS Consortium, 2020 

This deliverable contains original unpublished work except where clearly indicated otherwise. Acknowledgement of 

previously published material and of the work of others has been made through appropriate citation, quotation or 

both. Reproduction is authorised provided the source is acknowledged. 

 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
3 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

Document Information 

G.A. No. 101000594 Acronym Ploutos 

Full Title Data-driven sustainable agri-food value chains 

Horizon 2020 Call 
RUR-06-2020: Innovative agri-food value chains: boosting sustainability-oriented 

competitiveness 

Type of Action Innovation Action 

Start Date 1st October 2020 Duration 36 months 

Project URL Ploutos_h2020.eu 

Document URL - 

EU Project Officer Ivana Oceano 

Project Coordinator Nikolaos Marianos 

Deliverable 
D4.8: Initial distributed ledger agri-food traceability and data sharing service 

specifications 

Work Package WP4 – Data-driven Technological Innovation 

Date of Delivery Contractual M12 Actual M13 

Nature Demonstrator Dissemination Level PU - Public 

Lead Beneficiary NEUROPUBLIC 

Lead Author 
Nikos Kalatzis Email n_kalatzis@neuropublic.gr 

NEUROPUBLIC Phone +30 4101010 

Other authors 
Christopher Brewster (TNO), Jack Verhoosel (TNO), Han Kruiger (TNO), Jordi Ribas 
Perxachs (Hispatec), Thanasis Manos (NP), Barry Nouwt (TNO), Marianna Gkavrou 

(NP) 

Reviewer(s) 
Ali Zidi (Hispatec) 

Nikos Marianos (GAIA) 

Keywords Traceability, interoperability, agri-food, distributed systems 

 

Document History 

Version Issue Date Stage Changes Contributor 

0.1 07/07/2021 
Outlining the 

structure 
Initial TOC and document 

structure 
NP 

0.2 10/8/2021 Contributions 
Background and state of the art, 

SIP1 traceability descriptions. 
NP, TNO 

0.3 20/9/2021 
Survey on data 

sharing 
perspectives 

Integration of the survey 
outcomes that took place during 

the Ploutos plenary meeting 
NP 

0.4 23/9/2021 
Message sequence 

diagrams  
Integration of message sequence 
diagrams, Traceability app specs 

TNO, Hispatec 

1.0 18/10/2021 Final Integration of comments TNO, HISPATEC, NP 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
4 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

Table of Contents 

Executive summary............................................................................................................................................ 6 

1 Introduction .................................................................................................................................................... 7 

1.1 Project Summary ............................................................................................................................... 7 

1.2 Document Scope................................................................................................................................ 7 

1.3 Document Structure .......................................................................................................................... 7 

2 Background on agri-food traceability systems ............................................................................................... 8 

3 Traceability service requirements ................................................................................................................ 12 

3.1 SIP 1 description .................................................................................................................................... 12 

3.2 Traceability scenario .............................................................................................................................. 12 

3.3 Ploutos survey on agri-food data sharing perspectives ........................................................................ 17 

4 Ploutos agri-food traceability specifications ................................................................................................ 25 

4.1 Data items of interest ............................................................................................................................ 26 

4.2 Message sequence diagrams ................................................................................................................. 26 

4.2.1 Overview of the operations in the supply chain ............................................................................ 27 

4.2.2 Detailed information about operations at the processing factory................................................. 29 

4.2.3 Detailed information about operations on the farm...................................................................... 30 

4.3 Demonstration execution ...................................................................................................................... 32 

4.3.1 Demonstration scenario ................................................................................................................. 33 

4.3.2 Steps to execute the Scenario ........................................................................................................ 34 

4.3.3 Demonstration outcomes ............................................................................................................... 37 

5 Ploutos Traceability app ............................................................................................................................... 39 

5.1. Description of the GUI .......................................................................................................................... 39 

5.2. GUI Walk around .................................................................................................................................. 39 

6 Conclusions and next steps .......................................................................................................................... 46 

References ....................................................................................................................................................... 47 

Annex A. ........................................................................................................................................................... 49 

 

 

 

 

 

 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
5 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

Table of Figures 

Figure 1  An IoT station monitoring agro-environmental parameters installed at SIP1 pilot field. ................ 13 

Figure 2  Raw material (peaches) are delivered at the cooperative's facility (Mandalo) by the farmer. All 

containers (bins) are controlled and provided (empty) to the farmers by Alterra. ........................................ 14 

Figure 3 Every bin has a unique 4-digit barcode that can be identified by Alterra’a  Warehouse Management 

System. For example, at bin number 2461 farmer George has delivered 200-250 kg of peaches on the 13th of 

August 2021. .................................................................................................................................................... 14 

Figure 4 The bin with id 2461 is on truck in order to be delivered to Alterra factory .................................... 15 

Figure 5 At Alterra factory, bin_ids are scanned by a laser scanner and then fed to the processing line and the 

respective date-time is recorded. Example: Processing for bin:2461 started on 13th of August 2021 on 11:10.

 ......................................................................................................................................................................... 15 

Figure 6 After the processing is completed the final product is packed in cartons of 10kg and attached with a 

lot ID, eg. lot 130821A-L04-1300. The lot id is also encoded in a barcode format. ........................................ 16 

Figure 7 Carton boxes are packed in pallets, the same lot_id is attached to all boxes on the pallet. ............ 16 

Figure 8 Data sharing of applied pesticides recordings with individual consumers. ...................................... 17 

Figure 9 Sharing of fertilizers application data with individual consumers. ................................................... 18 

Figure 10 The data sharing of applied irrigation and individual consumers ................................................... 18 

Figure 11 Sharing of recorded pesticides applications with food processors ................................................. 19 

Figure 12 Sharing of recorded fertilizers applications and food processors. .................................................. 19 

Figure 13 Sharing of recorded irrigation applications with  food processors ................................................. 20 

Figure 14 Sharing of recorded pesticides applications with food retailers ..................................................... 20 

Figure 15 Sharing of recorded fertilisers applications with food retailers ...................................................... 21 

Figure 16 Sharing of recorded irrigations applications with food retailers ..................................................... 21 

Figure 17 Sharing of farm details with individual consumers ......................................................................... 22 

Figure 18  Data sharing of farm’s details (location, size) with the retailers .................................................... 22 

Figure 19 Data sharing of farm’s details (location, size) with food processors ............................................... 22 

Figure 20 Data sharing of farmer’s personal data with food processors ........................................................ 23 

Figure 21 Data sharing of farmer’s personal data with food retailers ............................................................ 23 

Figure 22 Data sharing of farmer’s personal data with individual consumers ................................................ 23 

Figure 23 Key information providers and interactions that are taking place .................................................. 25 

Figure 24 Sequence diagram for tracing back into SIP1 food-chain to retrieve operation information. ....... 27 

Figure 25 Sequence diagram for tracing back into SIP1 food-chain to retrieve fruit processing info. ........... 29 

Figure 26 Sequence diagram for tracing back into SIP1 food-chain to retrieve farm information. ................ 31 

Figure 27 The label attached to the carton box that contains the processed peaches from SIP1 .................. 34 

Figure 28. Ploutos traceability app: Front page .............................................................................................. 40 

Figure 29. Ploutos traceability app: Incorrect "LOT ID" .................................................................................. 41 

Figure 30. Ploutos traceability app: Summary of retrieved infomation .......................................................... 42 

Figure 31. Ploutos traceability app: Processign steps icons ............................................................................ 42 

Figure 32. Ploutos traceability app: Details of cultivation practices. .............................................................. 43 

Figure 33. Figure 32. Ploutos traceability app: Details on processing operations. ......................................... 44 

 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
6 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

Executive summary  
The objective of this document is primarily to provide a synthesis of the work done until today within the 

various Tasks of the Data-driven Technological Innovation Work Package of the Ploutos Project. This report 

presents how the Ploutos data interoperability and sharing mechanisms are exploited in order to support a 

food traceability use case. The use case is based on a real scenario that involves the food-chain stages of fruit 

(peaches) cultivation/harvesting, processing (slicing and freezing) and packaging. The end user is able to 

retrieve and render on a mobile device information from the various processing steps by issuing the LOT 

identification number attached on the package of processed fruits. 

In order to investigate a more fine-grained and role-based agrifood data sharing approach an experts survey 

was conducted. Key stakeholders of the agrifood sector were questioned about their opinion on disclosing 

and sharing different types of data (cultivation practices, use of pesticides, origin of food products, processing 

steps, sustainability parameters) to different actors that are part of the food-chain (retailers, processors, 

consumers). The respective results are presented in this document and will be the key drivers for 

implementing the respective data sharing policies. 

Overall, the main technical innovations that the proposed agri-food traceability approach supports are:  

- Designed to operate with existing legacy systems without tampering their current way of operation 

- Data items remain at their origin and data retrieval is realised through distributed querying of data 

repositories. There is no unnecessary data transfer and no centralised storage of data to third party 

systems. 
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1 Introduction 
1.1 Project Summary 

The Ploutos project focuses on rebalancing the value chain for the agri-food system, transforming it into one 

that works for the benefit of society and the environment. The project will develop a Sustainable Innovation 

Framework that applies a systemic approach to the agri-food sector, building on three pillars: Behavioural 

Innovation, Sustainable Collaborative Business Model Innovation and Data-driven Technology Innovation. 

Exploiting a history of significant agri-food projects and the respective ecosystems around them, the project 

will develop 11 innovative systemic Sustainable Innovation Pilots, where by adopting a Multi-Actor Approach 

innovative solutions and methodologies will be put into practice, tested, assessed, and generate practical 

learnings. The pilots cover a large range of agri-food ecosystems, across 13 countries, covering arable, 

horticulture (both open fields and greenhouses), perennials and dairy production among others. In each case, 

behaviour change, collaborative business modelling and data driven innovation will be integrated to deliver 

the most environmentally, socially, and economically sustainable solution. Moreover, a Ploutos Innovation 

Academy will be established as a vehicle for integrating the know-how, best practices and assessments 

developed across the project and derived from the Sustainable Innovation Pilots. Ploutos includes 33 

partners, 22 of them being end-users, representing all relevant actors in the food system, including farmers, 

food industry companies, scientists, advisors, ICT specialists and policy makers. 

1.2 Document Scope 

Deliverable D4.8 documents - through a demonstrator - the work conducted in Task 4.4 on building a 

distributed agrifood traceability and data sharing service. The traceability service exploits the Ploutos Core 

Semantic model specified in Ploutos D4.2 (Verhoosel et al., 2021) and the respective data sharing 

mechanisms namely the Ploutos Interoperability Enablers and the Ploutos Registration and Discovery 

Directory specified in Ploutos D4.4 (Kalatzis et al., 2021). The Ploutos data sharing framework is utilised in 

order to establish a generic traceability service based on the integration of semantic technologies including 

semantically explicit data standards. The presented approach aims to enable the querying of and access to 

all the data from across the value chain (farming, processing, warehousing, commercialization, logistics, etc.) 

while ensuring stakeholders control access to their data and obtain value from it.  

This is the first release of the traceability solution which is currently tested in the context of the Ploutos 

Sustainable Innovation Pilot 1 involving the integration of real-world data collections and information 

systems. Based on the finding of this pilot further refinements of the provided services will be realised.  

1.3 Document Structure 

The document is structured as follows: 

 Chapter 1 presents a summary of the project as well as the document scope and structure.  

 Chapter 2 presents a review of agri-food traceability systems, their motivation and the core principles 

for the design of the Ploutos track and trace system.  

 Chapter 3 presents the traceability requirements of SIP1 which will become the core use case for our 

system.  

 Chapter 4 presents the technical requirements which the software fulfils 

 Chapter 5 presents the end user traceability app.  

 Chapter 6 presents conclusions and next steps. 
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2 Background on agri-food traceability systems 
Track and trace systems in the food and agriculture sector are digital and analogue systems that enable the 

tracking of a food product as it travels downstream from the producer or food processor, and to trace a food 

product upstream back to its origin. The primary motivation for such systems is to conform with regulations 

requiring such data to be (potentially) available especially for the purposes of product recalls (Aung & Chang, 

2014), reputation management, and more recently optimisation of supply chains whether from a commercial 

perspective or for reasons of sustainability (Scholten et al., 2016; van der Vorst, 2006). 

The agriculture and food systems provide an implicit and often explicit guarantee about the quality and above 

all safety of the products sold to consumers. However, ever since ancient times foods have been adulterated 

or contaminated and there have been laws forbidding this1. This has been largely the result of ever-increasing 

distances between food producers and food consumers. Modern societies have, consequently, complex and 

extensive laws concerning the content of food, but a series of crises have resulted in loss of consumer trust 

and the recognition that the food supply chains needed greater scrutiny. Major examples of such crises 

include the horsemeat scandal2 in Europe of 2013, and the powdered milk scandal3 in China of 2008. Food 

traceability systems are one type of response to these types of problems in the food system. 

There are fundamentally three approaches to dealing with the contamination or adulteration of food, or its 

misrepresentation: 1) Prevention; 2) Forewarning; 3) Testing and monitoring. Prevention is achieved by 

either producing the food yourself or having intimate knowledge and relations with the food producer, or by 

applying legislation or other mechanisms which discourage food adulteration. Typical prevention behaviour 

includes sourcing products from “reliable” sources such as family and friends (still very common in 

Mediterranean countries); relying on well-known food brands to guarantee food integrity; or applying ever 

more stringent rules and regulations4. The impact of most tracking and tracing technology is to achieve 

greater prevention in that the digitisation of transactions discourages food fraud5. 

Forewarning concerns a scenario where information (or data) is provided so that the food or ingredient can 

be avoided in future (or for a specific period). Alert systems such as the widely known RASSF system of the 

EC are typical of such an approach6. Forewarning has often been informal with a rumour or word of mouth 

stating, “Do not buy from this supplier”. Food producers and retailers greatly fear the consequences of such 

rumours and warnings - especially when the latter come from official sources. The E.Coli food crisis in 

Germany in 2011 resulted in an inaccurate warning about the danger of horticultural products and led to 

substantial losses for Spanish and Dutch horticulture (DGSANCO, 2011; Karch et al., 2012). The horsemeat 

scandal in 2013 similarly led to a drop-in purchases of meat products of certain types. For the purposes of 

this deliverable, we are not concerning ourselves with this aspect, except to note that in both cases effective 

track and trace systems might have avoided these negative consequences. 

Testing and monitoring refers to chemical tests or other inspections undertaken on a food and consequent 

application of the law forcing, for example, a recall; or in ancient times the availability of a “food taster” to 

                                                           
1 In ancient India, adulteration is forbidden in both the Laws of Manu and in Kautilya’s Arathasatra. 

2 https://en.wikipedia.org/wiki/2013_horse_meat_scandal 

3 https://en.wikipedia.org/wiki/2008_Chinese_milk_scandal 

4 For the history of food fraud and corresponding growth of regulations cf. (Artisan Food Law, 2014; Wilson, 2008; Wohl, 
1983). 

5 The authors have been informed, unofficially, that there is great resistance to digitization of food certification in some 
markets (e.g. Spain) due to the fear that this will prevent double spending of food certificates (such as Organic). 

6 https://ec.europa.eu/food/safety/rasff_en  

https://ec.europa.eu/food/safety/rasff_en
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prevent food poisoning of a royal person. Tracking and tracing systems are part of such a monitoring regime 

(Karlsen et al., 2013). Obviously these three approaches interact. For example, one way to achieve prevention 

is for food producers and traders to be aware that they a likely to be tracked, monitored or tested and thus 

their potential customers will be forewarned.  

Some important regulations need to be mentioned here. The EU regulation concerning food (“General Food 

Law Regulation”) 178/20027 provides the foundation of all record keeping in the agrifood system. This 

fundamentally requires records to be kept of one-up and one-down in the food chain, i.e. who food products 

and ingredients are purchased from and who they are sold to. There is, however, no obligation as to the 

format in which these records are kept and thus until now significant proportion of such records are kept on 

paper (or paper-like formats such as PDF) which makes data sharing and integration along the supply chain 

challenging if not impossible. This was particularly noted with regard to the horsemeat scandal (Elliott, 2014).  

The Organic Food 834/2007 regulation defined organic production processes and laid out rules for 

certification of organic food both within the EC and for products imported from abroad. Organic food is a 

prototypical example of a category which depends on certification and the trust in the certificates. There has 

been a significant growth in the last 20 years of different types of certification for food products (Golden 

2010). Fraudulent certification, as seen in the Organic Food scandal described above, is an abiding problem 

for the organic sector but also for all other parts of the food system as much quality control is undertaken by 

means of provision and management of certification. Examples of non-organic certification include 

GlobalGAP and various retailer specific certifications. The EU’s more recent regulations concerning food 

ingredients and allergies (1169/2011) imposed further traceability requirements for processed and packages 

foods, and catering establishments.  

All these regulations impose an obligation for data sharing and digital technologies are highly suited for such 

purposes. However, agrifood stakeholders also have other motivations primarily reputation management 

and supply chain optimisations including reducing food waste. Going beyond current food law, the EU’s 

Farm2Fork strategy lays an emphasis on food safety and mentions tracking in part to avoid food fraud (such 

as in the seafood sector) (European Commission, 2020). On the other hand, there has been much resistance 

to greater data sharing and greater transparency across food supply chains primarily for reasons of fear that 

such data would be used against the food producer (farmer or processor) (Minnens et al., 2019). 

Current state of the art: There are a large number of digital solutions, both academic and commercial, for 

tracking and tracing, some addressing specific segments of a supply chain or specific aspects that need to be 

tracked, other claiming to provide a comprehensive solution8. Due to the extensive use made of bar codes 

and RFID tags, the most important technology remains the GS1 set of standards, viz. a) the system of 

providing ids (such as barcodes) for all categories of commercial products, locations and assets9, and b) the 

EPCIS standard10 for capturing and sharing data on processes undergone by a food (aggregation, separation, 

transformation etc.). GS1 compliant systems tend to be large software systems used by large companies and 

retailors, and primarily are used at the category level (type of product rather than individual item) and 

internally within food processing ERP systems rather than at the interface with other stakeholders. GS1 does 

not provide an open system with easy to use APIs that all food system stakeholders large and small can easily 

                                                           
7 https://ec.europa.eu/food/safety/general_food_law_en  

8 For a broad ranging survey from the perspective of food integrity and the technical options available for data sharing 
see Brewster and Seepers (2018) from which parts of this chapter are derived. 

9 https://www.gs1.org/standards/id-keys  

10 https://www.gs1.org/standards/epcis  

https://paperpile.com/c/IPcx3F/L0Nj
https://paperpile.com/c/IPcx3F/L0Nj
https://ec.europa.eu/food/safety/general_food_law_en
https://www.gs1.org/standards/id-keys
https://www.gs1.org/standards/epcis
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connect to. Importantly the set of standards developed are only partly compliant with the semantic web 

technologies widely used in other areas of the agrifood system and other sectors11. 

There are two key issue that must be borne in mind. Challenge 1: Resistance to centralised data sharing. The 

vast majority of digital solutions depend a centralised database to which all stakeholders in a chain agree to 

input their data, typically using the same company’s software. In the Ploutos project, partner Hispatec offer 

such a solution – for track and trace – but which depends on all parties buying the Hispatec system. The same 

is true for solutions offered by most large ICT or EPR providers such as IBM or SAP. Scholten et al. (2016) 

outline three typical scenarios a) where a distributor collects all data from various suppliers and provides the 

T&T data to (for example) a retailor; b) where a single shared repository captures all event data; c) where 

each stakeholder have their own repository but data is then shared with an aggregator. There is strong 

resistance to such centralised approaches as food system stakeholders feel this hands over too much power 

to other supply chain actors or government food agencies (Minnens et al., 2019), and thus in practice these 

systems are rarely implemented except where one actor has a particularly strong hold of a set of suppliers 

and other chain participants. 

A major recent trend has been to claim that blockchain technologies provide solutions for track and trace, 

and more generally transparency in supply chains (Gaur & Gaiha, 2020; Vadgama & Tasca, 2021). In reality 

this has mostly been a combination of marketing and obfuscation. For example, Provenence.org12 have used 

blockchain for a while but essentially provide a track and trace service using their web platform and data 

capture apps where the blockchain is used merely to provide an immutable hash of the conventional 

database. The same would appear to be true of the IBM approach in this area13. The simple problem with 

blockchain solutions is that if all actors read and write to the same database this breaks business 

confidentiality, but if only a subgroup are allowed into the club (as with IBM’s approach) then all kinds of 

issues arise concerning who enters the club and who decides. 

Challenge 2: The physical to digital interface. Much of the hype about the use of track and trace systems, 

especially blockchain based ones, ignores the difficulty that digital systems are only useful once data about 

a product has entered the digital system. Many of the problems being addressed by track and trace systems 

cannot be solved digitally in a simple manner because they occur before data is collected e.g. before an 

organic certificate is attached to a consignment of organic grapes (Ge et al., 2017). It is in this context that 

the use of IoT and other sources of data (e.g. mass balance analysis)(Manning, 2016; Mol & Oosterveer, 2015; 

Urbano et al., 2020) need to be integrated into a track and trace system to provide greater assurance of food 

integrity, to ensure trust in the product by the retailor and indirectly the end consumer, and to minimise 

opportunities for food crises and consequent recalls. This kind of work lies beyond the current scope of the 

Ploutos project. 

For the Ploutos project our focus has been on an approach that can satisfy a number of criteria, all reflecting 

the realities of the agrifood system and the suitability of such systems in the current social, political and 

economic environment: 

 Interoperability with legacy systems: Any system or architecture developed should allow for 

stakeholders to continue using existing legacy systems. 

 Standards based: Any system developed should follow internationally agreed and preferably widely 

used data standards. Semantic web-based standards using URIs, ontologies and related technologies 

                                                           
11 See Solanki and Brewster (2014, 2016) for a formalisation of EPCIS, and a more recent strategic statement from GS1 
https://2019.semantics.cc/robust-identifiers-leading-quality-data  

12 https://www.provenance.org/ and particularly (Provenance.org, 2015) 

13 https://www.ibm.com/nl-en/blockchain/industries/supply-chain  

https://2019.semantics.cc/robust-identifiers-leading-quality-data
https://www.provenance.org/
https://www.ibm.com/nl-en/blockchain/industries/supply-chain
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are the obvious candidates. Here we have used the previously developed Ploutos Data Model 

described in Deliverable D4.2. 

 Data access and control: Every stakeholder should have complete control over their own data and 

be able to control who has access and under what conditions. 

 Openness: Standards, architectures and APIs need to be open so that a multiplicity of solution 

providers can build systems which interoperate and thus permit an ecosystem of interoperable 

systems to develop. 

 Flexibility: The use of data standards and the selection of those standards should always enable 

extensibility and adaptability for developing scenarios. The growing importance of data capture 

concerning environmental and social parameters (very absent from GS1 for example) need to be 

possible to future proof such as system and to ensure that it is relevant to the needs of food 

producers, processors, retailers, certifiers and end consumers. 

In spite of popularity of blockchain (or distributed ledger) based initiatives and solutions, a careful analysis 

of the needs and requirements of the Ploutos SIPs led to the conclusion that such an approach would add 

complexity with no added value, and above all without addressing the fundamental challenges of the 

agrifood sector and its supply chains. Our current assessment is that while there are commercial systems 

available none are sufficiently open and standards based to allow for easy, widespread adoption, and thus 

our focussed turned to a data standards compliant approach instead. 
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3 Traceability service requirements 
3.1 SIP 1 description 

As a first step and in order to guide the development process and the adaptation of the generic data sharing 

mechanisms specified in D4.2 and D4.4 towards an agri-food traceability solution the Ploutos Sustainability 

Innovation Pilot 1 (SIP1) was selected as an appropriate demonstrator. This pilot is entitled:  “Support a frozen 

fruit value chain consisting of small farmers, for optimising production, reducing environmental footprint and 

re-using data for certification and subsidies.” and it is realised in Greece. The initial description of the pilot 

follows: 

“Fruit producers in Greece, like Proodos Farmers’ Union, face sustainability problems, as their farms are small, 

fragmented and in different microclimate zones, facing high inputs costs, lack of financial resources for 

investments, and they use old production methods that result in increased inputs consumption while 

damaging the environment. Thus, it is needed to reduce their production costs and increase their revenues in 

an environmentally friendly way. ALTERRA is a food processing company working closely with Proodos in order 

to produce high quality frozen fruit products, offering better prices to farmers for high quality products, but 

they need to prove the high quality to their customers and being able to get a certificate like GLOBALG.A.P 

and, the local brand label.” 

Background:  

“Fruit producers in Greece, like Proodos Farmers’ Union, face sustainability problems, as their farms are small, 

fragmented and in different microclimate zones, facing high inputs costs, lack of financial resources for 

investments, and they use old production methods that result in increased inputs consumption while 

damaging the environment. Thus, it is needed to reduce their production costs and increase their revenues in 

an environmentally friendly way. ALTERRA is a food processing company working closely with Proodos in order 

to produce high quality frozen fruit products, offering better prices to farmers for high quality products, but 

they need to prove the high quality to their customers and being able to get a certificate like GLOBALG.A.P 

and, the local brand label.” 

The key Ploutos partners that participate in this pilot are: 

● NEUROPUBLIC - SIP1 leader, Provider of the gaiasense Smart Farming service  

● ALTERRA - Processing Industry -  

● PROODOS-MANDALO - Farmers Union 

The following information systems will act as data sources:  

● The gaiasense Farm Management Information System (FMIS) which monitors and records 

weather/soil parameters through sensors and maintains the farmers’ digital calendar where 

cultivation practices are recorded. Through the gaiasense FMIS advice and recommendation to 

farmers are provided on pest management, fertilisation planning and irrigation. 

● The Alterra’s factory warehouse management system is the software that monitors the fruit 

processing.  

3.2 Traceability scenario 

As already stated the traceability scenario is based on SIP1 actors and involved services. In order to address 

the needs of the traceability scenario adaptations of the generic Ploutos data sharing mechanisms to SIP1 

information systems are needed. The outcomes that will be extracted during the adaptation of the data 

sharing mechanisms will then act as useful input for applying a similar approach to all other SIPs that aim to 

enable interoperable data sharing. Based on this rational the following food traceability scenario scenes have 

been identified:  
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Scene 1: Cultivation of peaches with the use of Smart Farming services.  

Scene 1 takes place in northern Greece at selected farms of the PROODOS-MANDALO farmers association. 

Cultivation practices applied to the peach orchards are supported and recorded with the help of the 

gaiasense smart farming system. Through the gaiasense system agro-environmental data are collected and 

cultivation related advice are generated and mediated to the farmers. Farmers with the help of the 

gaiasense’s tech advisor are recording to their digital calendars the cultivation practices they are applying. 

The recorded practices are combined with sensor readings and they are fed to decision support algorithms 

in order precise advice on pest, fertilisation and irrigation management to be generated. Farmers 

participating in the Ploutos research program are receiving the advice and then are providing their feedback 

on how and when they have applied it. All farmers that are members of the PROODOS-MANDALO farmers 

association receive similar recommendations on cultivation practices given that they all have the same 

advisor and their fields are located in the same climate-soil zone. All the applied cultivation practices and 

related information are recorded at the digital farmers’ calendar. Data from the calendar are accessible 

through the gaiasense API.  

 

Figure 1  An IoT station monitoring agro-environmental parameters installed at SIP1 pilot field. 

Scene 2: Harvesting of Peaches 

During the harvesting time, the peaches are placed into bins (~250kg) where each bin is assigned with a serial 

number “bin_id”. Each bin contains peaches from one producer only. Bins are administered by the Alterra 

factory. Bins with the harvested peaches are transported to the Alterra factory warehouse. The following 

figures illustrate the after harvesting process that takes place in farmer’s association premises (Mandalo). 
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Figure 2  Raw material (peaches) are delivered at the cooperative's facility (Mandalo) by the farmer. All containers (bins) are 

controlled and provided (empty) to the farmers by Alterra. 

 

 

Figure 3 Every bin has a unique 4-digit barcode that can be identified by Alterra’a  Warehouse Management System. For example, at 

bin number 2461 farmer George has delivered 200-250 kg of peaches on the 13th of August 2021. 

Scene 3: Harvested peaches are delivered to Alterra for processing and packaging 

Alterra receives bins with peaches from various farmer’s associations and individual farmers. Upon receiving 

the bin a delivery_ID is issued by the factory. The delivery_id is associated with the bin_id, the date of 

delivery, the name of the association, and the type of the fruit. Peaches are then fed to processing lines. The 

peaches are washed into water tanks, are peeled, sliced, frozen and finally packed into plastic bags that are 

placed in carton boxes of 10-15kg each. Upon putting the peaches in the processing line the bin_id, the 

delivery_ID and time/date are recorded. Boxes with processed peaches (e.g. 10-20 items) are then packed to 

pallets. Each pallet is assigned with a unique LOT id. The same sticker with the LOT id is placed on each carton 

box. The following figures illustrate the process that takes place in the fruit processing factory (Alterra). 
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Figure 4 The bin with id 2461 is on truck in order to be delivered to Alterra factory 

 

 

Figure 5 At Alterra factory, bin_ids are scanned by a laser scanner and then fed to the processing line and the respective date-time is 

recorded. Example: Processing for bin:2461 started on 13th of August 2021 on 11:10. 
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Figure 6 After the processing is completed the final product is packed in cartons of 10kg and attached with a lot ID, eg. lot 130821A-

L04-1300. The lot id is also encoded in a barcode format. 

 

 

Figure 7 Carton boxes are packed in pallets, the same lot_id is attached to all boxes on the pallet. 
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Scene 4: Pallets of processed peaches are delivered to food companies 

The palettes with carton boxes are exported from Greece to EU countries. Alterra’s customers are mainly big 

industrial food processing/production companies (e.g. DANONE, COCA COLA) that further process frozen 

peaches in order to produce food products (e.g. fruit yoghurt). Food processing companies are willing to get 

more details on the origins, the applied cultivation practices and the processing states of the purchased 

frozen peaches.  

Concluding, the overall objective of this demonstrator is to enable the different actors (fruit processors, fruit 

retailers, individual consumers) to be able to retrieve selected information items from the various data 

repositories (information systems) in a user-friendly manner. However, it is not clear which of the available 

data items should be shared with the respective actors and to what extent. To this end, and in order to further 

define the data sharing policies an experts survey was conducted. The context and the results of this survey 

are presented in the following section. 

3.3 Ploutos survey on agri-food data sharing perspectives 

The traceability scenario in section 4.1 was presented in the context of Ploutos project plenary meeting that 

took place in September 2021. Besides the core scenario, during the session different approaches of 

agricultural data sharing were presented focusing on the distinct roles of the various actors that participate 

in the agri-food production process. An open and lively discussion followed with regards to the pros and cons 

of the various data sharing approaches. Finally the participants were asked to complete an online 

questionnaire in order to collect their opinions in a more structured way. The questionnaire was completed 

by 23 participants representing all Ploutos SIPs. The following charts illustrate the respective results. It should 

be noted that in all replies “1” corresponds to the answer “No do not share this data type” and “5” to the 

answer “Share all available data”. In addition, participants were asked to provide - beside the scaled reply- 

free text comments justifying their answers. 

1. The calendar of pesticides applications should be shared with individual consumers (e.g. when buying 

a fruit product at the supermarket)? 

 

 

Figure 8 Data sharing of applied pesticides recordings with individual consumers. 

Free text answers: Most of the answers consider it proper not to give the information of pesticides. 

Consumers don’t have the technical and theoretical background for understanding the effects and use of 

individual pesticides. Hence, the risk is big and products may be negatively evaluated by consumers. There is 

a middle solution that was proposed, labels with the feature of a certificate about sustainable food, a 

traceability survey or QR code leading to a product page and furthermore information. 
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2. The calendar of fertilizers applications should be shared with individual consumers (e.g. when buying 

a fruit product at the supermarket)? 

 

Figure 9 Sharing of fertilizers application data with individual consumers. 

Free text answers: All the perspectives agreed that fertilizers are not a concern like pesticides. For individual 

consumers it may be enough to be available on the product an official certification (label) of the 

environmental friendly practices and the use of fertilizers according to the national and EU regulations. 

Consumers are not capable of reading such technical information and may cause misunderstanding.  

3. The calendar of applied irrigation should be shared with individual consumers (e.g. when buying a 

fruit product at the supermarket). 

 

Figure 10 The data sharing of applied irrigation and individual consumers 

Free text answers: An interesting reply was: “Irrigation data should be provided to the consumers, especially 

in water scarcity countries. For example, in the case of wine grapes, most varieties cultivated in Cyprus are 

rain-fed, but consumers may not be aware of this. Less or no irrigation implies resource use efficiency.” 

Another participant replied that “agronomic effect of irrigation and effect of not irrigating is unknown, so 

data on this are causing confusion.” Other replies indicated that this might be “too much information and 

very technical for the consumer” and proposed the use of a certification schemes by “intermediaries” stating 

that this is a "sustainable product with minimum implementations". In addition “a benchmark should exist 

to estimate how efficient irrigation is“. 

4. The calendar of pesticides applications should be shared with food processing entities (e.g. Alterra 

factory)? 
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Figure 11 Sharing of recorded pesticides applications with food processors 

Free text answers: Most of the participants agreed that the calendar of pesticides applications should be 

shared with food processing entities to achieve a transparency in the supply chain. As it was reported this is 

already the case and food processing factories already require such reports and these reports are also 

requested by the next hop in the chain (fruit preparation/ yogurt industry in our case). There is already EU 

regulation that the commercialization should be carried out without exceeding the maximum residue limits. 

In addition and given the ongoing development of digital solutions “food processors expect radical 

transparency which will also offer opportunity for producers to communicate ecosystem services”. 

Another interesting approach was that the sharing of all the information with food processing industry “can 

be a driver for engaging food industry towards the pesticides reduction efforts).  

On the other hand incentives should be provided to farmers in order to minimize applications and keep 

detailed records.  

5. The calendar of fertilizers applications should be shared with food processing entities (e.g. Alterra 

factory)? 

 

Figure 12 Sharing of recorded fertilizers applications and food processors. 

Free text answers: Most of the participants believe calendar of fertilizers is a requirement from processing 

entities and second industry and should be shared. As a result, food processors will have a transparency in 

the direct supply chain, their sustainability projects and will be useful in order to ensure the safety of their 

products. Besides that, food processing will be helped to organize the production process and evaluate 

suppliers. Few of the answers, don’t agree for the sharing of calendar and say that must highlight what is 

relevant to the consumer. 
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6. The calendar of irrigation applications should be shared with food processing entities (e.g. Alterra 

factory)? 

 

Figure 13 Sharing of recorded irrigation applications with  food processors 

Free text answers: Most of the answers are positive on sharing recorded irrigation applications with food 

processing entities could be a part of a supplier review, but have to be agreed in a purchasing contract. 

Moreover, food processing entities could have full transparency in the food supply chain and regulation 

already requires it. One food processor representative replied that “ Yes, it is a requirement from us and also 

a request from the second industry (fruit preparation/ yogurt industry)”. In another reply sharing of irrigation 

consumption logs were combined with the overall water availability of the production area (agricultural land) 

stating that “Absolutely - they should know if people are being deprived of water as a result…” and the issuing 

of “water footprint certificate”. 

7. The calendar of pesticides applications should be shared with food retailers? 

 

Figure 14 Sharing of recorded pesticides applications with food retailers 

Free text answers: Most of the participants agree sharing the calendar of pesticides applications with food 

retailers and see as an important parameter related with sustainability evaluation. However contracts based 

regulation should dictate the overall process. As it was stated in some replies this is already the case and 

some food retailers require such logs. 

Others believe that consumer should have access to more details and information by a QR code and is 

necessary for transparency reasons and to ensure the sustainability of the products. Also, calendar could be 

a part of a supplier audit because pesticides affect the quality of the processed products. Few of the 

participants believe that some companies do not want all these information except if it is conforming with 

regulations as a sustainable product. Some others assume, are becoming carriers of information and are 

liable to evaluate the data for the benefit of consumers. 
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8. The calendar of fertilizers applications should be shared with food retailers. 

 

Figure 15 Sharing of recorded fertilisers applications with food retailers 

Free text answers: Most of the participants are positive in sharing data of fertilizers applications calendar 

with food retailers. It is a requirement of processing and second industry, could be a part of a supplier review 

and all that information could be liable to evaluate the data for the benefit of consumers. In a digital world, 

this information gives a chance for a communication among different ecosystems resulting to radical 

transparency. Some others assume that sharing is not necessary except from transparency reasons and is 

important consumers have access in this information with a QR code.   

9. The calendar of irrigation applications should be shared with food retailers. 

 

Figure 16 Sharing of recorded irrigations applications with food retailers 

Free text answers: The replies are not all positive, some of them believe that the information is liable to 

evaluate the data for the benefit of the consumer and some others assume sharing the data when incentives 

are built to create perspectives for farmers to minimize application. Also, sharing data is a request from 

processing and second industry. Others assume, some companies do not want all these information and that 

data is not necessary for the processing entities, unless a water footprint certificate must be provided. 

10. Details (location, size) of the farm/parcel of fruits origin should be shared with individual consumers. 
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Figure 17 Sharing of farm details with individual consumers 

11. Details (location, size) of the farm/parcel of fruit origin should be shared with retailers. 

 

Figure 18  Data sharing of farm’s details (location, size) with the retailers 

12. Details (location, size) of the farm/parcel of fruit origin should be shared processing factory (e. g. 

Alterra). 

 

Figure 19 Data sharing of farm’s details (location, size) with food processors 
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13. Personal details of the farmer cultivated the fruits should be shared with processing factory (e. g. 

Alterra). 

 

Figure 20 Data sharing of farmer’s personal data with food processors 

14. Personal details of the farmer cultivated the fruits should be shared with the retailer (e. g. DANONE). 

 

Figure 21 Data sharing of farmer’s personal data with food retailers 

15. Personal details of the farmer cultivated the fruits should be shared with individual consumers. 

 

Figure 22 Data sharing of farmer’s personal data with individual consumers 

The general outcome is that extensive data sharing of agricultural practices, like irrigation, pesticides and 

fertilizers applications should be realised with food processors/food retailers and not with consumers. More 

specifically, the participants consider that such information will not be understood by consumers, as they do 

not have the appropriate technical and theoretical background. These kind of information could be made 

understandable to consumers through a corresponding certification. As for the data from farmers’ calendar 
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which should be shared with the food processing entities, most of the answers were positive with this 

process. This data may help food processors to achieve transparency across the supply chain and will be 

useful in order to ensure the quality and safety of their products. The same applies to food retailers. In the 

category of questions concerning farms’ and farmers’ personal data (e.g. location, size) and their sharing with 

consumers, processing factories and food retailers, there is a difference in the responses of the participants. 

Most agree with sharing detailed information about the farm (locations, size, type of farm) with all 

stakeholders even with individual consumers. However sharing of more personal information should be more 

limited and mainly to food processors. 
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4 Ploutos agri-food traceability specifications 
This section elaborates on the adaptations of the Ploutos data sharing mechanisms towards the realisation 

of the specified agri-food traceability demonstration scenario. Figure 23 illustrates the key information 

providers and the foreseen interactions among them towards the realisation of the scenario. The “gaiasense” 

and Alterra information systems will be able to exchange information with any other remote system through 

dedicated PIEs. These information systems also need the deployment of a customised Knowledge-Mapper 

that facilitates the interaction with each PIE.  

 

Figure 23 Key information providers and interactions that are taking place  

towards the realisation of SIP1 agri-food traceability scenario 

As it is described in detail in Ploutos D4.4 (Kalatzis et al., 2021) the “Knowledge Mapper” enables 

interoperability at semantic level through a data translation service that realises the conversion of data 

streams provided by the hosting system to the PCSM and vice-versa. The translation functionality of the 

“Knowledge Mapper” must be adapted according to the custom data model and API of the hosting system. 

In general, the “Knowledge Mapper” acts as a translator and API mediator customized to the information 

system’s specifications that it is deployed at.  

The Ploutos Registration and Discovery Directory (PRDD) is deployed at a cloud server system accessible 

through the Internet. The core objective of this directory service is to allow the registration/discovery of the 

various PIEs along with their characteristics and to support the orchestration of knowledge discovery.  This 

means that, given a specification of knowledge that is requested, a PIE can figure out the appropriate 

knowledge base to get it. It should be noted that this approach allows the complementary distributed 

querying of knowledge bases in order to serve one query. In addition, and given that the PIE is aware of 

changes in the network, new knowledge bases can be dynamically added to the network. 

 In summary, the use of PRDD and PIE provides the following advantages: 

• Knowledge orchestration removes the need to implement compatibility between all pairs of knowledge 

bases in the network by hand. 

• Changes in the knowledge network are handled seamlessly by synchronizing information about knowledge 

interactions. 
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• Established open-source Semantic Web technologies are leveraged to provide knowledge models and 

reasoning capabilities. 

In this demonstration scenario, the end user (e.g. an employee of DANON) will use a mobile device in order 

to issue a query based on the lot number displayed on the carton box with the processed fruits. The query 

will be executed through a distribution of queries to registered systems. The appropriate information 

describing the processing steps referring to the fruits in the carton box will be retrieved and displayed to the 

end-user.  

4.1 Data items of interest 

With regards to Smart Farming Services the following set of indicative data items are potential of interest: 

● Origin of Peaches - Country, Area, Town, type of peaches.  

● Farm’s details - Orchards photo, parcel size, other cultivations in farm, scale/category (e.g. small 

family farm or industrial agriculture), employees (immigrants/locals, age, seasonal employees). 

● Farmer’s details - Contact details, Profile data (sex, age), 

● Cooperative details - Contact details, Number of farmers, financial information, other activities of 

the cooperative. 

● Cultivation details- dates of reached phenological stages (first leaves, blossoming, fruiting, harvest 

date) 

● Agrichem Applications -  calendar of application of Pesticides (type, dose, application dates) and 

Fertilisers (type, dose, application dates) 

● Existing quality Certification (e.g. Global GAP)  

With regards to Fruit Processing Factory the following set of indicative data items are potential of interest 

for the Food Company: 

1. Date of delivery of peaches at the factory 

2. Location of factory (especially with regards to the farm in order to deduce how far the raw peaches 

have travelled) 

3. Processing stages 

4. Date of packaging 

5. Other (profile) details about the factory  

It should be noted that at this stage the main objective is to develop and test a generic data sharing / 

traceability mechanism. The final definition of data types to be exchanged will be specified in a later stage 

along with the outcomes from WP3 (Sustainable Collaborative Business Model Innovation) and WP2 

(Behaviour Innovation and Ecosystem Engagement) aiming to achieve the respective sustainability related 

objectives and maximise the targeted impact. 

4.2 Message sequence diagrams  

In the previous sections an overview is given of information items that are of interest in our traceability 

scenario as sketched in Figure 23. The components depicted in that figure work together to retrieve and 

present this information to the end-user of the food company via the traceability app. This is done in two 

stages. 

● In the first stage, the supply chain is traced backwards to get an overview of all the operations that 

have been performed by which stakeholder to get to an end-product at the food company. 

● In the second stage, more detailed information from a stakeholder or a specific operation is retrieved 

and presented upon request by the end-user. 
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At the time of finalizing this deliverable, the implementation of the demonstration scenario only covers the 

first stage. The implementation of the second stage is future work. Nevertheless, the sequence diagrams for 

this second stage are already described in this deliverable. 

4.2.1 Overview of the operations in the supply chain 

The sequence diagram in Figure 24 shows for the first stage the interaction between the food company 

traceability app, the warehouse management system of the fruit processing factory Alterra and the gaiasense 

system of the farmer using the Ploutos Interoperability Layer components PIE, KM and PRDD. 

 

Figure 24 Sequence diagram for tracing back into SIP1 food-chain to retrieve operation information. 

Before explaining the various steps in the sequence diagram, it is important to note that the following graph 

pattern is defined and used for the knowledge interactions between the three different PIEs to get an 

overview of the operations in the supply chain. 

?endProduct rdf:type ploutos:Product . 

?output ploutos:intermediateProductOf ?endProduct . 

?operation rdf:type ?operationType . 

?operationType rdfs:subClassOf ploutos:ProductOperation . 

?operation ploutos:hasResponsibleAgent ?agent . 

?agent s4agri:hasName ?name . 

?operation ssn:hasInput ?input . 

?operation ssn:hasOutput ?output . 

?operation ploutos:hasEndDatetime ?timestamp . 

The traceability scenario has been set up such that the traceability app PIE has the capability that the 

traceability app can ASK for knowledge in terms of this graph pattern, and that both the Alterra PIE and 

gaiasense PIE can ANSWER about their knowledge in terms of this graph pattern. 
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Having this in mind, the sequence diagram can In short be explained as a sequence of steps: 

1. The traceability app receives a lot_id from the end-user or the GUI for which an overview of the 

operations and stakeholders is requested. 

2. The traceability app performs a request on its PIE with a graph pattern that expresses an ASK for 

operations that have directly led to the end-product identified by the lot_id. 

3. The reasoner in the traceability app PIE uses the PRDD to discover that the Alterra PIE can provide 

this information and makes a request to the Alterra PIE to ANSWER with its bindings to this graph 

pattern. 

4. The Alterra PIE uses its KM to call the API of the Warehouse Management System to retrieve the list 

of operations that have led to the lot_id together with the bin_ids that were used as input to the 

lot_id. This will usually be a packaging operation where fruit in a bin_id is checked and put into a 

lot_id. 

5. Upon receipt of the operations with bin_ids, the reasoner of the Alterra PIE uses the PRDD again to 

discover that the gaiasense PIE can provide further information on the operations that have led to 

the products identified by the bin_ids. 

6. The gaiasense PIE uses its KM to call the gaiasense API to retrieve, for each bin_id, the operations 

that have led to this bin_id. This will usually only be a harvesting operation. 

7. The gaiasense PIE will send a response back to the Alterra PIE with the resulting list of operations at 

the farm. 

8. The reasoner of the Alterra PIE will combine the list of operations that it received from the gaiasense 

PIE with the list of operations that it received from the API of the Alterra Warehouse Management 

System into a complete list of operations. 

9. The Alterra PIE will send a response back to the traceability app PIE with the complete list of 

operations which will then be responded back to the traceability app. 

The end result of this sequence of steps is thus a list of operations. In JSON format this looks like the following 

list: 

[ 

 // This object describes the 'creation' of 

 // <http://alterra.gr/lots/130821A-L4-181011>, who was responsible, and when it 

 // happened. It basically says: 

 // - Operation <http://alterra.gr/operations/5488> was a Packaging operation that happened on 2021-

08-24T12:34:56Z. 

// - This operation is in the chain that results in the end product <http://alterra.gr/lots/130821A-

L4-181011>. 

  //  - The input product of this operation was <http://alterra.gr/bins/65499> 

  //  - The output product of this operation was <http://alterra.gr/lots/130821A-L4-181011> 

(coincidentally also the end product, this is the final operation in the chain) 

  //  - Alterra was responsible for this operation. 

  { 

   "endProduct": "<http://alterra.gr/lots/130821A-L4-181011>", 

   "operation": "<http://alterra.gr/operations/5488>", 

   "input": "<http://alterra.gr/bins/65499>", 

   "output": "<http://alterra.gr/lots/130821A-L4-181011>", 

   "operationType": "<https://www.tno.nl/agrifood/ontology/ploutos/common#PackagingOperation>", 

   "agent": "<http://alterra.gr/alterra-org>", 

   "agentName": "\"Alterra\"", 

   "timestamp": "\"2021-08-24T12:34:56Z\"" 

  }, 

  

  // This object describes the 'creation' of 

  // <http://alterra.gr/bins/65499>, who was responsible, and when it 

  // happened. It basically says: 

  //  - Operation <http://sense-web.neuropublic.gr:8585/operations/1337> was a Harvesting operation 

that happened on 2021-08-22T12:34:56Z. 

  //- This operation is in the chain that results in the end product <http://alterra.gr/lots/130821A-

L4-181011>. 

 //- The input product of this operation was <http://sense-web.neuropublic.gr:8585/crops/23904891289> 

  //  - The output product of this operation was <http://alterra.gr/bins/65499> 

  //  - Happy Peaches Farm Ltd. was responsible for this operation. 

  { 

http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/bins/65499
http://alterra.gr/bins/65499
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/operations/5488
http://alterra.gr/bins/65499
http://alterra.gr/lots/130821A-L4-181011
https://www.tno.nl/agrifood/ontology/ploutos/common#Freezing
http://alterra.gr/alterra-org
http://alterra.gr/bins/65499
http://alterra.gr/bins/65499
http://sense-web.neuropublic.gr:8585/operations/1337
http://sense-web.neuropublic.gr:8585/operations/1337
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://alterra.gr/lots/130821A-L4-181011
http://sense-web.neuropublic.gr:8585/crops/23904891289
http://sense-web.neuropublic.gr:8585/crops/23904891289
http://alterra.gr/bins/65499
http://alterra.gr/bins/65499
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   "endProduct": "<http://alterra.gr/lots/130821A-L4-181011>", 

   "operation": "<http://sense-web.neuropublic.gr:8585/operations/1337>", 

   "input": "<http://sense-web.neuropublic.gr:8585/crops/23904891289>", 

   "output": "<http://alterra.gr/bins/65499>", 

   "operationType": "<https://www.tno.nl/agrifood/ontology/ploutos/common#HarvestingOperation>", 

   "agent": "<http://sense-web.neuropublic.gr:8585/farms/7878>", 

   "agentName": "\"Happy Peaches Farm Ltd.\"", 

   "timestamp": "\"2021-08-22T12:34:56Z\"" 

  }] 

4.2.2 Detailed information about operations at the processing 
factory 

The sequence diagram in Figure 25 shows for the second stage the interaction between the food company 

traceability app and the warehouse management system of the fruit processing factory Alterra using the 

Ploutos Interoperability Layer components PIE, KM and PRDD. 

 

Figure 25 Sequence diagram for tracing back into SIP1 food-chain to retrieve fruit processing info. 

Before explaining the various steps in the sequence diagram, it is important to note that in the first stage the 

following data items from section 4.1 have already been retrieved: 

● Date of delivery of peaches at the factory, as this is the timestamp of the delivery operation in which 

Alterra receives the peaches of the bin_ids of interest. 

● Processing stages, as these should be part of the list of operations in the first stage result. 

● Date of packaging, as this is the timestamp of the final packaging operation at Alterra of the peaches 

into the lot_id. 

For this first traceability demo, the only concrete remaining data item of interest is therefore the 

● Location of the factory, especially with regards to the farm in order to deduce how far the raw 

peaches have travelled. 

http://alterra.gr/lots/130821A-L4-181011
http://sense-web.neuropublic.gr:8585/operations/1337
http://sense-web.neuropublic.gr:8585/crops/23904891289
http://alterra.gr/bins/65499
https://www.tno.nl/agrifood/ontology/ploutos/common#Harvesting
http://sense-web.neuropublic.gr:8585/farms/7878
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In order to retrieve this information, the following graph pattern is defined and used for the knowledge 

interaction between the two PIEs. 

?operation rdf:type ploutos:PackagingOperation . 

?operation ploutos:hasResponsibleAgent ?agent . 

?agent wgs84:location ?location . 

?location wgs84:lat ?latitude . 

?location wgs84:long ?longitude . 

The scoping on the packaging operation is done because this is the final operation of Alterra for this lot_id. 

In addition, when the request is done, the ?operation variable is bound to the value of the operation_id 

and the ?agent variable is bound to the value of the Alterra fruit processing company to make sure that 

only the location of Alterra is returned. The traceability app PIE then has the capability that the traceability 

app can ASK for knowledge in terms of this graph pattern and the Alterra PIE can ANSWER about their 

knowledge in terms of this graph pattern. 

Having all this in mind, the sequence diagram can be explained as the following sequence of steps: 

1. The traceability app receives a request from the end-user or the GUI to get more information about 

a specific operation of a particular stakeholder in the chain, in this case a packaging operation of the 

lot_id at Alterra. 

2. The traceability app performs a request on its PIE with a graph pattern that expresses an ASK for 

location information about the agent responsible for this operation. 

3. The reasoner in the traceability app PIE uses the PRDD to discover that the Alterra PIE can provide 

this information and makes a request to the Alterra PIE to ANSWER with its bindings to this graph 

pattern. 

4. The Alterra PIE uses its KM to call the API of the Warehouse Management System to retrieve the 

location of the Alterra factory that processed the peaches in the lot_id. 

5. Upon receipt of the location information, the Alterra PIE will send a response back to the traceability 

app PIE with the location information which will then be responded back to the traceability app. 

The end result of this sequence of steps is thus a list of bindings for the packaging operation, agent and its 

location. In JSON format this looks like the following list: 

[{ 

   "operation": "<http://alterra.gr/operations/5488>", 

   "agent": "<http://alterra.gr/alterra-org>", 

   "location": "<http://alterra.gr/location/1>", 

   "latitude": "22.36816", 

   "longitude": "40.7817522" 

 }] 

As mentioned before, this sequence diagram will be implemented in the traceability demo as a next step. 

4.2.3 Detailed information about operations on the farm 

The sequence diagram in Figure 26 shows for the second stage the interaction between the food company 

traceability app and the warehouse management system of the fruit processing factory Alterra using the 

Ploutos Interoperability Layer components PIE, KM and PRDD. 

http://alterra.gr/operations/5488
http://alterra.gr/alterra-org
http://alterra.gr/location/1
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Figure 26 Sequence diagram for tracing back into SIP1 food-chain to retrieve farm information. 

Before explaining the various steps in the sequence diagram, it is important to note that the list of data items 

of interest from the farm in section 4.1 is quite extensive. For this first traceability demo, the focus is 

therefore on: 

● Origin of Peaches - Type and name of peaches.  

● Farm’s details - farm name, location and parcel size. 

● Cooperative details - name of cooperative 

● Cultivation details- dates of reached phenological stages (first leaves, blossoming, fruiting, harvest 

date) 

In order to retrieve this information, the following graph pattern is defined and used for the knowledge 

interaction between the two PIEs. 

?operation rdf:type ploutos:HarvestingOperation . 

?operation ssn:hasOutput ?bin . 

?operation ploutos:isOperatedOn ?parcel . 

?parcel s4agri:contains ?crop . 

?crop rdf:type ?cropType . 

?cropType rdfs:label ?cropName . 

?parcel ploutos:hasArea ?area . 

?parcel ploutos:hasFirstLeavesDate ?leavesDate . 

?parcel ploutos:hasBlossomingDate ?blossomDate . 

?parcel ploutos:hasFruitingDate ?fruitingDate . 

?parcel s4agri:hasHarvestDate ?harvestDate . 

?farm rdf:type ploutos:Farm . 

?farm wgs84:location ?location . 

?location wgs84:lat ?latitude . 

?location wgs84:long ?longitude . 
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?farm s4agri:hasName ?farmName 

?farm s4agri:contains ?parcel . 

?farmer s4agri:managesFarm ?farm . 

?association rdf:type ploutos:FarmAssociation . 

?farmer s4agri:isMemberOf ?association . 

?association s4agri:hasName ?associationName. 

The scoping on the harvesting operation is done because this is the final operation of the farmer that has as 

output the harvested peaches put into a bin_id. In addition, when the request is done, the ?operation 

variable is bound to the value of the harvesting operation_id and the ?bin variable is bound to one of the 

bin_ids that have led to the original lod_id. The traceability app PIE then has the capability that the 

traceability app can ASK for knowledge in terms of this graph pattern and the gaiasense PIE can ANSWER 

about their knowledge in terms of this graph pattern. 

Having all this in mind, the sequence diagram can be explained as the following sequence of steps: 

1. The traceability app receives a request from the end-user or the GUI to get more information about 

a specific operation with one of the bin_ids as output, in this case a harvesting operation at the farm 

that produced this bin_id. 

2. The traceability app performs a request on its PIE with a graph pattern that expresses an ASK for the 

list of crop, parcel, farm and farmer information responsible for this operation. 

3. The reasoner in the traceability app PIE uses the PRDD to discover that the gaiasense PIE can provide 

this information and makes a request to the gaiasense PIE to ANSWER with its bindings to this graph 

pattern. 

4. The gaiasense PIE uses its KM to call the gaiasense API to retrieve the requested crop, parcel, farm 

and farmer information for the harvesting operation of the peaches of the bin_id. 

5. Upon receipt of this information, the gaiasense PIE will send a response back to the traceability app 

PIE with the information which will then be responded back to the traceability app. 

The end result of this sequence of steps is thus a list of bindings for the harvesting operation, crop, parcel, 

farm and farmer information. In JSON format this looks like the following list: 

[{ 

   "operation": "<http://sense-web.neuropublic.gr:8585/operations/1337>", 

   "bin": "<http://sense-web.neuropublic.gr:8585/bins/65499>", 

   "parcel": "<http://sense-web.neuropublic.gr:8585/locations/434>", 

   "cropType": "<http://purl.obolibrary.org/obo/NCBITaxon_3760>", 

   "cropName": "peach tree", 

   "area": "97 hectare", 

   "leavesDate": "\"2021-04-22T00:00:00Z\"", 

   "blossomDate": "\"2021-05-22T00:00:00Z\"", 

   "fruitingDate": "\"2021-06-22T00:00:00Z\"", 

   "harvestDate": "\"2021-08-22T00:00:00Z\"", 

   "farm": "<http://sense-web.neuropublic.gr:8585/farms/7878>", 

   "farmName": "\"Happy Peaches Farm Ltd.\"", 

   "latitude": "22.2170236", 

   "longitude": "40.7856276" 

   "associationName": "\"Mandalo-Proodos\"", 

 

 }] 

As mentioned before, this sequence diagram will be implemented in the traceability demo as a next step. 

4.3 Demonstration execution  

In order to demonstrate the execution of the traceability process a code repository has been created that 

contains all the necessary configuration parameters and directions.  

http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://alterra.gr/bins/65499
http://alterra.gr/bins/65499
http://alterra.gr/bins/65499
http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://alterra.gr/operations/5488
http://sense-web.neuropublic.gr:8585/farms/7878
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The “Traceability Demo” code repository is available here:  

https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/tree/master 

Directions on how to execute the demo are available at the following README.md file: 

https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/blob/master/testing/README.md 

but will also be presented in detail in the following section. 

It should be noted that the general Ploutos data-sharing components (PSCM, PIE and PRDD) are utilised that 

are available at code repository that escorts “D4.6 Initial agri-food data-sharing platform implementation” 

available here:  

https://ci.tno.nl/gitlab/ploutos/D4-6-ploutos-agri-food-data-sharing-mechanisms 

4.3.1 Demonstration scenario 

A docker image will be used for the execution of the scenario. Composing the image will result in the 

instantiation of 3 PIEs (see figure 23). Upon instantiation the PIEs will be assigned a specific port to listen for 

requests. Listening port and the PIE image will be defined by the "docker-compose.yml" (see Annex A). A 

successful execution of the docker compose will realised the following steps: 

1. Instantiate a PIE serving the Traceability App. 

2. Instantiate a PIE serving the gaiasense WebService. Documentation of the gaiasense WebService is 

available here: http://sense-web.neuropublic.gr:8585/documentation#/ 

3. Instantiate a PIE serving the Alterra WebService. Documentation of the Alterra WebService is 

available here: http://sense-web.neuropublic.gr:8686/documentation 

4. Make a request from the Traceability App to get relevant information regarding the processing steps 

of packaged peaches.  

The credentials for the gaiasense API will be configured through the "env." file found inside the git clone. All 

cUrls in the directions to follow are formatted for Linux based machines. If you want to try them out on a 

Windows machine you will need to reformat them. Windows will not support new lines, single quotes, etc. 

The traceability queries that will be performed are based on the Batch/LOT id number placed on the package 

(carton box). The same Batch/LOT id is retrieved when the respective barcode is scanned. Note that the label 

in figure 27 is the actual tag that has been printed and attached to the carton box produced by Alterra factory 

that contains peaches cultivated at parcels that participate in Ploutos SIP1. Information retrieval of the 

processing steps is realised through the interaction of the PIEs as these have been specified in Message 

Sequence Diagram in Figure 25.  

https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/tree/master
https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/blob/master/testing/README.md
https://ci.tno.nl/gitlab/ploutos/D4-6-ploutos-agri-food-data-sharing-mechanisms
http://sense-web.neuropublic.gr:8585/documentation#/
http://sense-web.neuropublic.gr:8686/documentation
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Figure 27 The label attached to the carton box that contains the processed peaches from SIP1 

4.3.2 Steps to execute the Scenario 

1. Create a folder in your system and provide a name (the name is not important) 

2. Navigate inside the newly created folder 

3. Log to the Ploutos code repository using the following command 

docker login -u "USERNAME_FOR_TNO" ci.tno.nl 

4. Clone the Git Repo with the following command 

git clone https://ci.tno.nl/gitlab/ploutos/traceability-demo.git 

5. Navigate inside the cloned repo folder 

6. Rename the ".env.default" to ".env" 

7. Edit the ".env" file 

8. Update the GAIASENSE_USERNAME and GAIASENSE_PASSWORD with the correct credentials 

provided. Do the same for the ALTERRA_USERNAME and ALTERRA_PASSWORD. (In order to 

provide you with the credentials contact info@ploutos-h2020.eu) 

9. Save the ".env" file 

10. Execute the following command 

docker-compose up 

11. Wait till it is up and running 

12. Register the Traceability app with the PIE  

curl --location --request POST 'localhost:8280/rest/sc' \ 

--header 'Content-Type: application/json' \ 

--data-raw '{ 

 "knowledgeBaseId": "http://www.example.org/ploutos-app", 

"knowledgeBaseName": "Ploutos Traceability App", 

"knowledgeBaseDescription": "This app offers traceability info" 

}' 

 

mailto:info@ploutos-h2020.eu
http://www.example.org/ploutos-app
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Response: 

13. Register a Graph Pattern ASK to Traceability app PIE (If Success you will receive a "Knowledge-

Interaction-Id" which will be used in a later request.) 

Request: 

curl --location --request POST 'localhost:8280/rest/sc/ki' \ 

--header 'Knowledge-Base-Id: http://www.example.org/ploutos-app' \ 

--header 'Content-Type: application/json' \ 

--data-raw '{ "knowledgeInteractionType": "AskKnowledgeInteraction",  

  "graphPattern": "?endProduct <http://www.w3.org/1999/02/22-rdf-syntax-

ns#type> <https://www.tno.nl/agrifood/ontology/ploutos/common#Product> . 

?output 

<https://www.tno.nl/agrifood/ontology/ploutos/common#intermediateProductO

f> ?endProduct . ?operation <http://www.w3.org/1999/02/22-rdf-syntax-

ns#type> ?operationType . ?operationType <http://www.w3.org/2000/01/rdf-

schema#subClassOf> 

<https://www.tno.nl/agrifood/ontology/ploutos/common#ProductOperation> . 

?operation <http://www.w3.org/ns/ssn/hasInput> ?input . ?operation 

<http://www.w3.org/ns/ssn/hasOutput> ?output . ?operation 

<https://www.tno.nl/agrifood/ontology/ploutos/common#responsibleAgent> 

?agent . ?agent <http://www.w3.org/2004/02/skos/core#prefLabel> ?agentName 

. ?operation <http://semanticweb.cs.vu.nl/2009/11/sem/hasTimeStamp> 

?timestamp ." }' 

 

Response: 

A single String with the URI like the following:  

http://www.example.org/ploutos-app/interaction/c67e1a65-7cb9-45aa-87ff-

8963945725cc 

14. Ask the Traceability app PIE for information regarding the Specific LOT ID using the "Knowledge-

Interaction-Id" we received from the previous request. Copy paste it in the "Knowledge-Interaction-

Id" property of the cUrl below (please note that the lot-id in this example is the same with the this 

in Figure 27). 

Request: 

curl --location --request POST 'localhost:8280/rest/sc/ask' \ 

--header 'Knowledge-Base-Id: http://www.example.org/ploutos-app' \ 

--header 'Knowledge-Interaction-Id: http://www.example.org/ploutos-

app/interaction/c67e1a65-7cb9-45aa-87ff-8963945725cc' \ 

--header 'Content-Type: application/json' \ 

--data-raw '[{ "endProduct": "<http://sense-

web.neuropublic.gr:8686/lots/190721A-L02-0081>;" }]' 

 

Response: 

An Object of the following Structure: {  “bindingSet” : [], “exchangeInfo” : [] } 
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The bindingSet holds the results of the Query while the exchangeInfo holds information regarding the 

requests that have been made.  

bindingSet is is an Array of Objects with the following structure :  

{ 

   "output": "", 

   "input": "", 

   "agent": "", 

   "agentName": "", 

   "endProduct": "", 

   "operationType": "", 

   "operation": "", 

   "timestamp": [] 

} 

 

Example of Successful response :  

{ 

 "bindingSet": [ 

  { 

   "output": "<http://sense-web.neuropublic.gr:8585/bins/5111>", 

   "input": "<http://sense-web.neuropublic.gr:8585/.well-known/genid/e51d3070-6b0b-4dbf-

af61-ec011b0b94be>", 

   "agent": "<http://sense-

web.neuropublic.gr:8585/agents/3ef727fe5cd56e8d1fa000b2c15693ad>", 

   "agentName": "\"Mandalo-Proodos Association\"", 

   "endProduct": "<http://sense-web.neuropublic.gr:8686/lots/190721A-L02-0081>", 

   "operationType": "<https://www.tno.nl/agrifood/ontology/ploutos/common#Harvesting>", 

   "operation": "<http://sense-web.neuropublic.gr:8585/.well-known/genid/aae727fc-4367-

4916-bd15-ebd84f402776>", 

   "timestamp": "\"2020-07-18T11:00:00Z\"^^<http://www.w3.org/2001/XMLSchema#dateTime>" 

  }, 

  { 

   "output": "<http://sense-web.neuropublic.gr:8686/lots/130821A-L4-181011>", 

   "input": "<http://sense-web.neuropublic.gr:8585/bins/4201>", 

   "agent": "<https://example.org/alterra>", 

   "agentName": "\"Alterra\"", 

   "endProduct": "<http://sense-web.neuropublic.gr:8686/lots/190721A-L02-0081>", 

?   "operationType": 

"<https://www.tno.nl/agrifood/ontology/ploutos/common#PackagingOperation>", 

   "operation": "<http://sense-web.neuropublic.gr:8686/.well-known/genid/e334147e-2bec-

42ed-8576-c33168b188a9>", 
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   "timestamp": "\"2020-07-

20T18:46:00+03:00\"^^<http://www.w3.org/2001/XMLSchema#dateTime>" 

  } ], 

 "exchangeInfo": [ 

  { 

   "initiator": "knowledgeBase", 

   "knowledgeBaseId": "http://sense-web.neuropublic.gr:8585", 

   "knowledgeInteractionId": "http://sense-web.neuropublic.gr:8585/interaction/c6124f24-

3df6-4419-97fa-c1b0b9ff9481", 

   "exchangeStart": "2021-10-07T07:26:41.994+00:00", 

   "exchangeEnd": "2021-10-07T07:26:42.059+00:00", 

   "status": "SUCCEEDED", 

   "failedMessage": null, 

   "bindingSet": [] 

  }, 

  { 

   "initiator": "knowledgeBase", 

   "knowledgeBaseId": "http://sense-web.neuropublic.gr:8686", 

   "knowledgeInteractionId": "http://sense-web.neuropublic.gr:8686/interaction/12cd6d27-

098d-406e-a827-a9fc1b3ffeac", 

   "exchangeStart": "2021-10-07T07:26:41.791+00:00", 

   "exchangeEnd": "2021-10-07T07:26:41.953+00:00", 

   "status": "SUCCEEDED", 

   "failedMessage": null, 

   "bindingSet": []}]} 

4.3.3 Demonstration outcomes   

The demonstration shows how a 3rd party application with the appropriate credentials can issue a query with 

the use of an existing unique identifier (e.g. LOT-ID) and retrieve a reply that is standards based semantically 

annotated/modelled. The final reply contains a summary of the processing steps that are disclosed by the 

respective information systems. A potential next step includes the issuing of new queries to the respective 

information systems in order to get a more detailed reply on each processing step. 

Table 1. Information on the processing steps retrieved based on the “LotID: 190721A-L02-008”. 

Processing steps Processing Step: 1 Processing Step: 2  

Information 
retrieved 
(semantically 
annotated) 

Info system: gaiasense 
Agent: Mandalo-Proodos Association 
Operation: Harvesting 
Date: 2020-07-18 

Info System: Alterra 
Agent: Alterra 
Operation: PackagingOperation 
Date: 2020-07-20 

 
 



D4.8: Initial distributed ledger agri-food traceability and data sharing service specifications  

 

 

 

 

 
38 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101000594 
 

As a final note, a collection of unit testing code (test suite) referring to the provided functionalities of the PIE 

in the context of the traceability scenario is available in gitlab repository: 

https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/tree/master/testing/Unit%20Testing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://ci.tno.nl/gitlab/ploutos/traceability-demo/-/tree/master/testing/Unit%20Testing
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5 Ploutos Traceability app 
In this section the first release of the Ploutos traceability app is presented. As it was analysed in previous 

sections this app connects to the traceability-app-PIE which facilitates distributed querying of information 

based on the lot-id. The retrieved information are visualised on a user friendly way. 

5.1. Description of the GUI 

The Ploutos GUI is based on a web application using Framework714 with Vue3.js15. The main point for 

choosing to be a web application instead of a native web app, was the accessibility that a web application 

gives; in other words, there is no need to download anything to use it. Therefore every device can use it, 

from mobile phones, tablets or personal computers.  

The GUI consists of three different “views” or pages. The first one is the home page; in this one the user has 

the possibility to enter the lot id manually or by scanning the respective QR/Barcode. If the lot id exists or 

the QR is valid, then it will be redirected to the processing steps page. On this page the user will see the data 

retrieved that refer to the different processing steps of the product. Each step could have multiple blocks of 

information, if these blocks have more extra information it will be shown as an icon with three dots, if the 

user clicks it, it would get redirected to the detail page. The detail page is just information from a block of 

information of the lot page. On the lot page there is an icon to go back to the home page. 

The GUI will be supported by a back-end using Django web framework16 with the Django Rest Framework 

library17; that will add one extra layer of security between the PIE and the front-end. The back-end will be 

the one calling the PIE, process the data and modify it accordingly to the needs of the front-end. In other 

words, make it more pretty for the user. 

The implementation code is maintained in this repository: https://ci.tno.nl/gitlab/ploutos/ploutos-

application  

5.2. GUI Walk around  

The first thing the user will see when opening the application (via browser) on his/her device will be the home 

page:  

                                                           
14 https://framework7.io/ 

15 https://v3.vuejs.org/ 

16 https://www.djangoproject.com/ 

17 https://www.django-rest-framework.org/ 

https://ci.tno.nl/gitlab/ploutos/ploutos-application
https://ci.tno.nl/gitlab/ploutos/ploutos-application
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Figure 28. Ploutos traceability app: Front page 

  

In this page the user can click the QR icon to scan a QR code or introduce manually the lot Id. In both cases if 

the lot Id is not correct it will display an error message as following the next image:  
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Figure 29. Ploutos traceability app: Incorrect "LOT ID" 

If the lot Id or the QR code used are valid the application will redirect to a page presenting a summary of 

processing steps that correspond to the scanned carton box. 
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Figure 30. Ploutos traceability app: Summary of retrieved information 

  

The first thing we see in this page is the header that contains the Ploutos title and its icon, if the user clicks 

the rounded Ploutos icon it will be redirected to the home page.  

  
The header is followed by a string, this string represents the processing type it's being shown.  

 
Figure 31. Ploutos traceability app: Processing steps icons 
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For every processing type there is an icon related to it, in this example there are just 2 process operations for 

the scanned lot id. On clicking an icon, the information shown will be reloaded and adjusted to its needs.  

For example, in the “Harvesting” process the user can see that the information is divided by Farming and 

Calendar, the latter being an accordion list and the former having a three-dot icon.   

If the user clicks the three-dot icon it will be redirected to a page with a more detailed information regarding 

the Farming:  

 
Figure 32. Ploutos traceability app: Details of cultivation practices. 
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In this page the user will be just be able to see information, and for example if the Association had a Facebook 

or some social media there will be displayed an icon to click:  

  
To go back to the bin page the user has to click the back arrow:  

  
If the user wants to change the chain step, or hop, he/she has to click the corresponding icon, for example 

after clicking the wheel icon:  

 
Figure 33. Figure 32. Ploutos traceability app: Details on processing operations. 
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The page reloads the layout information to the ones regarding the chain step clicked.  

  

The main idea is to dynamically generate the layout for any kind of information that will come up after 

requesting it by clicking the different operations the product (carton box) has been through.  
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6 Conclusions and next steps 
This report elaborates on the agri-food traceability approach of the Ploutos project through the realisation 

of a demonstrator. For the needs of this demonstration the Ploutos data sharing mechanisms (documented 

in D4.2 and D4.4) are adapted in order to integrate the participating information systems. Interactions 

between the end-user, the Interoperability enablers and the information systems of gaiasense and Alterra is 

facilitated through the Ploutos traceability web application.  

The demonstration is based on real data recordings that refer to cultivation practices applied to peach 

orchards and processing of the harvested fruits. Traceability on agriculture production and fruit processing 

information is initiated through the use of the LOT ids that are assigned on the packages of the final product.  

It should be noted that there have been no technical adjustments or alterations to the mode of operation on 

the participating information systems (gaiasense smart-farming and Alterra fruit processing Warehouse 

management system). For both systems the Ploutos Interoperability Enablers are deployed and integrated in 

a seamless manner retrieving information from the respective webservices. Data from these systems are 

made available to authorised entities through syntactic and semantic interoperability mechanisms. 

Next steps include:  

● The optimisation of data querying among PIEs in terms of performance. Benchmarking and stress 

tests will be conducted in order to evaluate the overall performance of the developed mechanisms. 

● The integration of more fine grained and role based access control mechanisms in order to realise 

the access control policies as these have been identified by the experts’ survey process. 

● Proceed with the testing of various information retrieval scenarios including the retrieval of detailed 

information from individual sources.  

● Further refinement and testing of the Ploutos traceability app. 

● Deployment and testing of the Ploutos data interoperability mechanisms to additional SIP pilots. 
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Annex A. 
The docker-compose.yml for the traceability demo: 

 

services: 

  prdd: 

    image: ci.tno.nl/ploutos/pie/prdd:0.1.0-SNAPSHOT 

  gaiasense-km: 

    build: ./gaiasense-km 

    environment: 

      - GAIASENSE_USERNAME 

      - GAIASENSE_PASSWORD 

  gaiasense-pie: 

    image: ci.tno.nl/ploutos/pie:0.1.0-SNAPSHOT 

    environment: 

      HOSTNAME: gaiasense-pie 

      PORT: 8081 # The (knowledge engine internal) port that is used for inter-runtime communication 

      KD_HOSTNAME: prdd 

      KD_PORT: 8282 

  alterra-km: 

    build: ./alterra-km 

    environment: 

      - ALTERRA_USERNAME 

      - ALTERRA_PASSWORD 

  alterra-pie: 

    image: ci.tno.nl/ploutos/pie:0.1.0-SNAPSHOT 

    environment: 

      HOSTNAME: alterra-pie 

      PORT: 8081 # The (knowledge engine internal) port that is used for inter-runtime communication 

      KD_HOSTNAME: prdd 

      KD_PORT: 8282 

  app-pie: 

    image: ci.tno.nl/ploutos/pie:0.1.0-SNAPSHOT 

    ports: 

      - 8280:8280 

    environment: 

      HOSTNAME: app-pie 

      PORT: 8081 # The (knowledge engine internal) port that is used for inter-runtime communication 

      KD_HOSTNAME: prdd 

      KD_PORT: 8282 
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