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2 Adoption View 
 

2.1 Introduction 
Factory-X TP 2.03 “collaborative information logistics” consists of three sub- use cases: 

1) Paperless handover documentation, 2) Inspection report, and 3) IT/OT data exchange. 

In this document, these three included use cases are described according to the Tractus-X 

KIT structure. The document is written in a way that the sub-use case sections which are 

not in the reader’s interest can be skipped. 

2.2 Vision 
Today, important machine documents such as manuals, quality documents, or inspection 

reports are often transmitted in paper form or in proprietary digital formats. This leads to 

media discontinuities, manual transfer and search efforts, and inconsistent data quality. A 

standardized digital transfer makes it possible both to reduce the effort on the receiving 

part (e.g., factory operator as data consumer) and to enable information providers (e.g., 

machine and component manufacturers) to deliver information efficiently and 

consistently. The vision is to allow fully automated information transfer between business 

partners and their applications. 

2.2.1 Paperless handover documentation vision 

When factory operators order equipment from their suppliers to build and operate their 

plants, it is possible to fully automate the transfer of technical information. The starting 

point of this sub-use case is the purchase order issued from the customer (operator) to the 

supplier (manufacturer). The supplier receives, creates, and transfers the equipment 

information in a standardized way to the customer where it is further processed. Today 

this process is done manually with a lot of email exchange between partners, copying 

information from files such as PDF, and manually uploading information to applications. 

These efforts can be avoided by using a standardized process, data model, and interfaces 

as provided by this sub-use case.  

2.2.2 Inspection report vision 

Inspection reports and all related evidence are available digitally, mobile, and 

interoperable across operators and inspection/service organizations, always linked 

unambiguously to the correct technical asset. The end-to-end inspection process becomes 

transparent and traceable, enabling faster preparation and follow-up, fewer 

inconsistencies, and consistently safe technical compliance. 

2.2.3 IT/OT data exchange vision  

When machine operators want to enable digital services such as condition monitoring or 

process quality assurance, they need to share process data (OT) generated on the factory 

shopfloor - such as CNC machining process data - with external process analysts or 
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service providers across company boundaries. The starting point of this sub-use case is 

the machine operator's need to make this data securely accessible without individual 

integration effort for each new partner or service. Today this process is done with high 

technical, economic, and organizational barriers: OT data is locked inside proprietary 

machine systems that are often defined with a company-specific and thus less 

interoperable data model. Furthermore, there are no standardized interfaces for cross-

company data sharing, and adding asset information to end-user applications requires 

significant manual effort for each individual case. These efforts can be avoided by using 

standardized processes, data models, and interfaces - based on the Asset Administration 

Shell (AAS) - as provided by this sub-use case, enabling seamless, transparent, and 

traceable OT data exchange across the value chain. 

2.3 Mission 
The use cases included in “collaborative information logistics” enable a seamless, 

standardized, and paperless transfer of machine documentation, inspection 

documentation, and quality information from the shop floor through interoperable digital 

formats – reducing manual effort, improving data quality, and supporting efficient 

lifecycle integration.  

2.3.1 Paperless handover documentation mission 

We describe the data model, interfaces, and interaction patterns based on existing 

standards to enable the automatic transfer of technical information in the context of a 

purchase order. The solution is cost efficient and easy to implement. It is possible to 

transfer information of thousands of pieces of equipment from hundreds of suppliers to 

operators of large manufacturing sites, but also from a few suppliers to operators at small 

manufacturing sites.  

2.3.2 Inspection report mission 

We provide easy-to-implement, standards-based interfaces and data formats to exchange 

inspection information without media breaks between operator and inspection/service 

provider. By using interoperable Asset Administration Shell (AAS) data, standardized 

asset identification (IEC 61406) and configurable information sets, we enable efficient 

document handling, appointment and finding management, secure mobile access and 

automatic follow-up actions. This reduces costs and risks, improves performance, 

usability and work safety, and strengthens technical compliance for a reliable and 

economical plant operation. 

2.3.3 IT/OT data exchange mission 

We describe the data model, interfaces, and interaction patterns based on existing 

standards to enable the automatic recording, conversion, and cross-company transfer of 

OT data generated by factory shopfloor equipment. The solution is built on the Asset 

Administration Shell and is designed to be cost efficient and straightforward to integrate. 

It is possible to provision process and quality data from individual machines at small 

manufacturing sites, but also to orchestrate large-scale data exchange across entire fleets 

of equipment operated by multiple companies along the value chain - covering use cases 
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from quality certification of produced parts to condition monitoring and process 

optimization services. 

2.4 Business Context 

 

Figure 1: Usage View of the use case “Collaborative Information Logistics”. 

Figure 1 shows a usage view of a cross-company information flow along the value chain 

involving component suppliers, machine suppliers, factory operators, and service 

providers. Each stakeholder operates a content management system (e.g. PLM, ERP, 

SCM1) and exchanges structured digital information via standardized services such as 

Information Provisioning Service (IPS), Information Receiving Service (IRS), and an 

Information Exchange Platform (IEP). These business applications are described in this 

document to be compliant with the MX-Port “Leo” concept following the specifications 

of the Asset Administration Shell (AAS) [1, 2]. This ensures interoperability.  

The usage view highlights how component-related data, documentation, and service-

relevant information are progressively shared and enriched across lifecycle stages—from 

initial material supply to operation and external service provisioning. IT/OT services act 

as integration points, enabling bidirectional data exchange between physical assets and 

digital systems. 

This end-to-end data flow provides the business context for the use cases “paperless 

handover documentation”, “inspection report”, and “IT/OT service”, as it demonstrates 

how digital documentation, inspection results, and service-related information can be 

created once, continuously updated, and seamlessly exchanged between all involved 

parties without media breaks. Having three representative sub-use cases for 

“collaborative information logistics” ensures that the stakeholders acting in a network of 

partners can apply the same technology to solve the business problems of the 

 

1 PLM: Product Life Cycle Management; ERP: Enterprise Resource Planning; SCM: Supply Chain 

Management. 
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corresponding sub-use cases. These business processes are described in the 

corresponding sub-use cases: 

• Paperless handover documentation: Transfer information about equipment from 

the supplier to the customer who purchased the equipment. 

• Inspection report: Transfer information of equipment from the owner to a service 

provider (and back) who performs an inspection work on the equipment. 

• IT/OT service: Quality information is transferred between two business partners 

and must be transferred from the shop floor (OT) to the external accessible 

network (IT). 

The stakeholder roles from the usage view in Figure 1 represent a simplified setup of 

partners which are relevant for the business processes of the sub-use cases in 

“collaborative information logistics”. To understand the relevant stakeholders in the 

context of a data ecosystem in which information between those stakeholders can be 

exchanged in an interoperable, standardized way, the relations between relevant 

stakeholders are shown in Figure 2. 

 

 

Figure 2: Simple Business View of the use case “Collaborative Information 

Logistics”. 

The stakeholder roles from the usage view - component supplier, machine supplier, 

factory operator, and service provider - can be directly mapped to the technical roles of 

the business view of Figure 2 in a 1-to-1 relationship. In this mapping, each stakeholder 

acts either as a data provider, a data consumer, or both, depending on the interaction 

within a specific use case. For example, a component supplier primarily provides 

product-related data, while a factory operator consumes such data but may also act as a 

provider when sharing operational or inspection information. Similarly, a service 

provider consumes asset and documentation data while contributing service results. In 

addition to these core roles, the business view introduces supporting roles: the software 

provider (business application operator) delivers and operates the applications enabling 

these use cases, the shared service operator provides common infrastructure and 

integration services for data exchange, and the governance body defines standards, rules, 

and compliance frameworks to ensure consistent and interoperable collaboration across 

all participants. 
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The business view illustrates the interaction between key roles involved in cross-

company data exchange. A data provider supplies structured information to a data 

consumer, enabling the use of business-relevant data across organizational boundaries. 

The business application operator offers the operational business application that 

consumes and processes this data to support specific use cases. 

A shared service operator provides common integration or infrastructure services that 

facilitate data exchange between participants, while a governance body defines rules, 

standards, and compliance requirements to ensure consistent and secure collaboration. 

Shared services and governance might also be hidden from the data consumer and data 

provider in a sense that they are included in the services of the software provider / 

business application operator. 

This view highlights the separation of responsibilities between data provision, data 

consumption, application operation, and governance, forming the foundation for scalable 

and interoperable digital business scenarios such as paperless documentation, inspection 

reporting, and IT/OT service integration. 

From a business perspective the costs for the “supporting stakeholders” (business 

application operator, shared services provider, and governance body) must be significant 

lower compared to the business value of the corresponding use cases. The business value 

is described in section 2.5. The following sections describe the business process of the 

sub-use cases in more detail. 

2.4.1 Paperless handover documentation business context 

For paperless handover documentation the main business process to be considered is 

purchasing machines from suppliers for which information must be registered in the 

owner’s systems to allow efficient operation (e.g., proof legal compliance or execute 

maintenance). It can be seen as follows: Similar to transferring the physical object to the 

customer and integrate it in the factory, the digital represesentation of the machine must 

be transferred. Relevant information consists of: 

• Identification information (e.g., manufacturer name, serial number, product code, 

ID-Link according to IEC 61406, etc.). 

• Information for usage (e.g., operating manual, certificates, spare parts, etc.). 

• Describing information (e.g., technical properties of machine class, pictures, 

models) 

• ... 

After evaluating existing standards, it was agreed to use the Asset Administration Shell 

(AAS) and the ID-Link according to IEC 61406 to achieve interoperability and process 

automation for paperless handover documentation processes (for details of standards see 

the corresponding sections). This allows interoperable process automation of information 

transfer - which is why the business context in the following section is referencing those 

standards. 

For paperless handover documentation there are two processes to be distinguished:  

1. ID-Link look-up: The transfer of information from the manufacturer to the owner 

of the machine using physical scanning of the ID-Link on the nameplate of the 
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machine to reach the manufacturer’s IT-system and transfer the information of the 

machine to the owner. 

2. Request-based transfer: The ID-Link is transferred between the business partners 

using a request object and thus allowing the transfer without physical scanning of 

the machine’s ID. 

 

Figure 3: Transfer of AAS by scanning of ID-Link and transferring AAS from the 

manufacturer.  

Figure 3 illustrates a simplified process for accessing and transferring Asset 

Administration Shell (AAS) information using an ID-Link, involving a factory operator 

and a machine supplier. The process starts when a device is available at the factory 

operator. The factory operator scans the ID-Link on the device nameplate, which serves 

as a unique identifier to retrieve manufacturer-related information. Using this ID-Link, 

the operator can look up relevant data either on the manufacturer’s website or directly get 

the AAS from the machine supplier’s IT system. The machine supplier provides the 

corresponding instance AAS information, making the digital representation of the asset 

and its documentation available. The factory operator receives the AAS instance 

information, completing the process. Overall, the figure demonstrates how ID-Link 

technology enables simple, standardized, and on-demand access to digital asset 

information. For public information like general product documentation, it can work 

without access restrictions and across supply chain levels (e.g., with a reseller in 

between). Nevertheless, there are drawbacks to this simple look-up approach:  

• The ID-Link must be available for scanning on the factory operator’s side. 

Reasons for ID-Links not being available: Packaging, insulation, contractors 

performing relevant tasks for the factory operator (e.g., goods entry). 

• High requirements for the performance of IT-system on the manufacturer’s side. 

After scanning the ID-Link the factory operator user expects that the information 

is quickly transferred. Reasons why meeting these requirements can be 

challenging: On the manufacturer side the information exists in multiple systems 

and is generated on demand. Having a high performance server available for only 

a few requests is possibly not economically favourable.  

• A request is only possible at the system of the issuer of the ID-Link, which is the 

manufacturer of the asset. For scenarios where a third party is involved, another 

approach is required. 
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These drawbacks are solved by using a request-based transfer of information as described 

in the following section. It allows complete automation of the information transfer in an 

actual business process (here: purchase new equipment). 

 

Figure 4: Process of paperless handover documentation in the context of a purchase 

order using the Asset Administration Shell (AAS) and ID-Link (IEC 61406) for 

transferring information of a machine or component on instance level. 

Figure 4 illustrates the process of paperless handover documentation within the context of 

a purchase order, structured into the phases Purchase, Create, and Deliver, and involving 

a factory operator and a machine supplier. 

The process starts with the factory operator issuing a purchase order, which triggers the 

creation of a request for an Asset Administration Shell (AAS). This request can contain 

the required documentation scope and structure, specifying which information and 

documents are expected as part of the delivery.  

On the machine supplier side, the request for the instance AAS is received and processed. 

Based on this request, the supplier creates the instance AAS information representing the 

delivered asset and its documentation. The supplier then provides access to this 

information by linking the AAS via a unique ID (ID-Link), enabling standardized and 

automated retrieval.  

In parallel, the process supports two complementary mechanisms: 

• The factory operator can pull the AAS information from the supplier using the 

provided ID-Link.  

• Alternatively, the supplier can push the AAS information (AASX package) and 

upload it, linking it directly to the initial request.  

The two mechanisms have architectural consequences which are described in section 

3.1.2. 

In the final delivery phase, the factory operator retrieves and receives the complete 

instance AAS information, ensuring that all required documentation is digitally available 

and consistent with the request. The process concludes with the successful transfer and 
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availability of the instance AAS, representing a fully automated, digital, standardized, 

process of handing over documentation from supplier to operator. 

2.4.2 Inspection report business context 

For efficient document handling and automatic follow-up actions the workflow between 

operator and inspector are shown in Figure 5. 

 

Figure 5: Process description of inspection report transfer. 

In the demonstrator the different steps are performed. The overview of the steps is shown 

in  Figure 6. 

 

Figure 6: Steps performed in one of the the demonstrators of inspection report 

transfer. 

2.4.3 IT/OT data exchange business context 

Manufacturing value chains typically involve multiple independent companies - 

component suppliers, machine producers, and manufacturing companies - each operating 
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their own equipment, systems, and data environments. When a component supplier 

manufactures parts using CNC machines or similar production equipment, the machining 

process generates valuable OT data such as measurement results, process parameters, and 

quality signals. This data is needed not only internally but also by downstream partners - 

for example, to prove part quality to a customer, to enable a machine producer to offer 

condition monitoring services, or to allow a manufacturing company to manage quality 

documentation within its ERP or PLM systems. 

The business context of this sub-use case sits at the intersection of these three roles. The 

component supplier (owner/operator of the production equipment) is responsible for 

configuring the monitoring setup, logging relevant OT process data during 

manufacturing, and compiling it into a quality dataset that can be shared across company 

boundaries. The machine producer (OEM / equipment manufacturer) has an interest in 

making relevant machine data securely available to the operator, both to fulfill 

contractual obligations and to comply with regulatory requirements such as the EU Data 

Act, while also protecting the ability to monetize proprietary machine data. The 

manufacturing company (end customer / downstream consumer of the produced parts) 

needs to receive, validate, and store quality-relevant information - for instance as a 

quality certificate linked to a delivered component - and integrate it into internal systems 

such as ERP or PLM platforms. 

Underpinning all interactions is a shared digital infrastructure: an Information 

Provisioning Service (IPS) through which data is published and discovered, an 

Information Retrieval Service (IRS) through which data is requested and retrieved, and 

an IT/OT service layer that handles the compilation, validation, signing, encryption, and 

provisioning of OT datasets as structured, machine-readable quality certificates. Access 

control, legitimacy checks, and metadata linkage between data, parts, and machines are 

essential requirements across all stakeholder interactions to ensure that only authorized 

parties can access sensitive process data. 

Details of possible scenarios of IT/OT information exchange can be found in Figure 7 

while an overview of the general business context is given in Figure 8. 
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Figure 7: Usage view of IT/OT information exchange including relevant 

stakeholders. 

 

Figure 8: General business context of IT/OT data exchange. 

2.5 Business Value 
The use case “Collaborative information logistics” aims at enabling seamless, 

standardized, and automated flow of technical and operational information between 

business partners. It covers multiple life cycle phases of industrial assets—from 

procurement, through manufacturing and delivery, to operation and service. 

By leveraging standardized data models such as the Asset Administration Shell (AAS) 

and interoperable data exchange mechanisms, this use case eliminates media breaks, 

manual handling, and redundant data transformations. Information is created once, 

enriched over time, and made accessible to all authorized stakeholders in a consistent and 

machine-readable format. 

The included sub-use cases - paperless handover documentation, inspection reports, and 

IT/OT data provisioning - represent key lifecycle stages and demonstrate how digital 

information exchange generates business value. Together, they enable efficient 

procurement processes, high-quality and compliant documentation, and new data-driven 

services, thereby improving collaboration, reducing costs, and unlocking innovation 

potential across the entire value chain.  
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In general, by providing data in more efficient manner by using industry standards, 

stakeholders are facilitated to perform their business process. Also, data with high quality 

provides the basis for AI use cases. In the following sections details of the business value 

for the corresponding sub-use cases are described. 

2.5.1 Paperless handover documentation business value 

The business value of paperless handover documentation lays within the potential of 

complete automation of the transfer of technical information between business partners in 

the context of a purchase process. Having digital representations of physical objects in 

the operator’s systems allows efficient operation of the factory. The automation of the 

handover process allows for efficiency gains in information handling of the involved 

stakeholders: 

Business value of stakeholders of component and machine supplier: 

• Cost savings due to more efficient handling of customer requests. 

• Possibility of creating further data driven products. 

• Competitive advantage by facilitating more efficient business processes and 

compliancy with regulations. 

Business value of factory operators: 

• Cost savings by more efficient data management in procurement and 

maintenance. 

• Ensure data availability needed to fulfill legal requirements. 

• Better data quality that can be used as basis for further processing (e.g., AI). 

 

 

Figure 9: Exemplary business value calculation for factory operator. 

The efficiency gains of the stakeholders are achieved by using business applications with 

the corresponding functionality. The costs for those applications must be significantly 

lower than the cost savings and efficiency gains on the stakeholder’s sides. Using 

standardized data models and interactions, software providers can implement business 

applications at scale which decreases the costs for single implementations at customers 

(component supplier, machine supplier, factory operator and service provider) and which 
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can contribute to revenue increases of the software provider / business application 

operator. 

2.5.2 Inspection report business value 

• Value Drivers 

o Efficiency: automatic document handling and data update, fewer media 

breaks, faster approvals. 

o Quality: standardized fields reduce ambiguity and improve comparability. 

o Compliance: auditable, complete, and retrievable inspection evidence. 

o Collaboration: structured exchange enables OEM/service/operator 

alignment. 

• Quantifiable Benefits (examples) 

o Reduced inspection-to-report lead time (hours/days saved). 

o Lower rework due to missing information (completeness checks). 

• Operational Benefits 

o Automatic generation of follow-up tasks from findings (actions, deadlines, 

responsibilities). 

o Improved spare parts and shutdown planning via structured defect 

taxonomy. 

 

Figure 10: Overview of benefits for stakeholders of inspection report information 

transfer. 
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Figure 11: Exemplary business case calculation for inspection report information 

transfer. 

2.5.3 IT/OT data exchange business value 

Value Drivers 

The IT/OT Data Provisioning use case creates value by unlocking data that already exists 

on the shop floor - but has so far been trapped behind proprietary interfaces, incompatible 

formats, and manual processes - and making it available in a standardized, secure, and 

automated way across company boundaries. The core value drivers are: 

• Standardization via AAS: Using the Asset Administration Shell as the common 

data model eliminates the need for individual, point-to-point integration efforts 

between companies, dramatically reducing the cost and complexity of data 

exchange. 

• Data monetization for machine producers: OEMs can offer new data-driven 

services - such as condition monitoring, remote diagnostics, and process 

optimization - on top of the OT data they make available, while retaining control 

over access rights and protecting proprietary information. 

• Quality assurance as a competitive differentiator: Component suppliers can 

provide machine-generated, cryptographically signed quality certificates linked 

directly to produced parts, giving customers verifiable proof of manufacturing 

quality without relying on manual inspection reports. 

• Regulatory compliance as an enabler: Fulfilling EU Data Act requirements is not 

just a legal obligation - it opens the door to trusted, auditable data sharing across 

the value chain, building confidence among all parties and enabling new service 

contracts. 
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• Scalability across fleets and companies: The solution is designed to work from a 

single machine at a small supplier up to entire fleets of equipment operated by 

multiple companies, meaning the value scales with adoption. 

Table 1: Quantifiable benefits with example metrics. 

Benefit Area Example Metric 

Integration cost 

reduction 

Elimination of individual OT-to-IT integration projects per 

customer - potentially saving weeks of engineering effort per 

new data consumer onboarded. 

Quality 

documentation time 

Reduction of manual quality certificate preparation from hours 

to minutes through automated OT data compilation, signing, and 

provisioning 

Scrap & rework 

reduction 

Early detection of process deviations during unmanned 

machining through real-time monitoring reduces scrap rates and 

avoids costly rework 

Audit readiness Continuous, traceable, part-linked process records reduce audit 

preparation time and provide instant access to historical 

manufacturing data 

New service 

revenue 

Machine producers can offer subscription-based condition 

monitoring and process optimization services enabled by 

standardized OT data access 

Compliance cost 

avoidance 

Structured, governed data provisioning reduces legal and 

compliance risk associated with uncontrolled data sharing under 

the EU Data Act 

 

Operational Benefits 

• For the Component Supplier (Owner/Operator): 

Monitoring jobs can be configured and triggered remotely e.g., via the Siemens 

Industrial Edge Management Cloud, eliminating the need for on-site intervention. OT 

data is automatically recorded e.g., by the SINUMERIK Data Recorder, converted by 

the MX Converter into AAS-compliant format, and provisioned without manual steps - 

reducing operator workload and enabling unmanned machining with quality guarantees. 

• For the Machine Producer (OEM): 

A standardized, governed data provisioning pipeline replaces ad-hoc data requests and 

manual exports. Access control, metadata linkage, and encryption are built into the 

workflow, ensuring that sensitive machine data is shared only with authorized parties 
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under defined contractual conditions - reducing support overhead and protecting 

intellectual property. 

• For the Manufacturing Company (End Customer): 

Quality certificates and process reports are delivered digitally, linked to the specific part 

ID, and ready to be ingested directly into ERP or PLM systems via the IRS. This 

eliminates manual data entry, reduces the risk of documentation errors, and accelerates 

incoming goods inspection and traceability workflows. 

• Across all stakeholders: 

The use of AAS-based submodels (Time-Series-Data, MonitorConfig, Quality 

Certificate) ensures that monitoring reports and quality data are persistently attached to 

both the produced part and the machine - creating a bidirectional, traceable record that 

supports quality documentation, process analytics, and continuous improvement over 

the full lifecycle of both asset and product. 

2.6 Best-practices and Demonstrators (Videos) 
In this section best-practice descriptions and screen recordings of software demonstrators 

are summarized. Best-practices descriptions shall guide users in applying relevant 

standards in the corresponding use case. The screen recordings of software demonstrators 

shall show how the result can look like. 

2.6.1 Paperless handover documentation 

This demonstrator showcases a cross-company, paperless exchange of device 

documentation based on MX-Port “Leo”. There are multiple videos available describing 

similar exchange scenarios with different business applications involved: 

• Request-based exchange of machine handover documentation using SAP BNAC:  

F-X_UC3_Demo_HO_HM26_SAP_BNAC_Request.mp4 

• ID-Link based look-up of component documentation using the Codewerk 

Plattform and Phoenix System:  

F-X_UC3_Demo_HO_ID-Link_LookUp_Codewerk_Phoenix.mp4 

• ID-Link based look-up of a machine handover documentation using the Codewerk 

Platform on operator side and Siemens AssetFox on supplier side:  

F-X_UC3_Demo_HO_AssetFox-Codewerk_ZVEI.mp4 

Example Documentation: 

• ZVEI Automation Solution: 

o One-Pager: F-X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4.pdf 

o AAS: F-X_UC3_Demo_HO_ZVEI_AutomationSolution.aasx 

o Video of the ZVEI demonstrator at Hannover Industry Fair 2026 [3] 

• Uhlmann Packaging Machine 

o One-Pager: F-

X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4_Uhlmann.pdf 

o AAS: F-X_UC3_Demo_HO_Uhlmann_BNAC_C_2155.aasx 

• Further AAS examples are available from product suppliers. 
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2.6.2 Inspection report  

Screen recording of AAS based information exchange of inspection report information: 

F-X_UC3_Demo_Ins_HMI2026_FX_Demonstrator-K4_new01.mp4 

2.6.3 IT/OT data exchange  

Video showing the usage of the IT/OT service in the context of condition monitoring:  

F-X_UC3_Demo_Ins_ITOT_ConditionMonitoring.mp4 

2.6.4 Best practice ID-Link 

The best practice for implementing the ID-Link in the context of paperless handover 

documentation is available in the attachment section of this document (4.2 Introduction to 

ID-Link). 

2.6.5 Best practice AAS and submodels 

This section gives a best-practice guide for using the relevant AAS submodels in the 

context of these use cases. 

2.6.5.1 AAS main information 

This section describes best practices and comments on using the AAS main information. 

The comments are based on the AAS specification v3.1.2. 

• derivedFrom: Optional, can be used to reference type AAS. 

• assetInformation (reference: https://industrialdigitaltwin.io/aas-

specifications/IDTA-01001/v3.1.2/annex/general.html#which-identifiers-for-

which-elements):  

o assetKind: Mandatory, type or instance. 

o globalAssetId: Mandatory for aas kind instance and optional for aas kind 

type. ID-Link must be used as globalAsset ID in this use case. The global 

asset ID can be different to the AAS ID. The globalAssetId is relevant to 

uniquely identify the physical object. For update scenarios (e.g., import of 

AAS for the same object) the globalAssetId is used to identify same 

object. 

o specificAssetId: Optional but helpful. E.g., for serial number   

o assetType: Optional. From spec: “In case AssetInformation/assetKind is 

Instance then the AssetInformation/assetType denotes which Type the 

asset is of. But it is also possible to have an AssetInformation/assetType of 

an asset of kind Type.”  

• Requirement / suggestion for improvement:  

• For the users it is unclear if the assetType can be used to define the 

class of the asset (e.g., ECLASS class). According to the definition 

of “assetType” this is not the case. It should only be used to give 

the assetType in form of a article number which might be 

represented as a type AAS. Users question, why assetType is 
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given, while also “derivedFrom” could be used for a type 

reference.  

• There are inconsistencies in spec and images. In some cases 

“assetType” is not included. 

• Information about classification is missing (e.g., ECLASS ID of 

class). See also comments in Digital Nameplate. 

o defaultThumbnail: Optional but helpful for quick identification. For 

intances a real picture is helpful. It can be given as relative or absolute 

URL: Relative in case of an AASX package, absolute in case of API based 

representation. 

o submodel: no comments 

o Identifiable 

• Administrative: Optional, but helpful for versioning. 

• Suggestion for improvement: It might be a good addition to the 

meta model to have status values for the AAS (e.g., active, void, 

as-built, as-maintained) 

o Id: Id of AAS which can be a UUID. Typically generated by the system 

and it can be chosen by the creator how to ensure uniqueness. 

o Referable: 

• idShort: optional for identifiable and mandatory for referable, 

typically a short ID, which can be understandable by a human. 

• displayName: recommended, human readable identifier or name of 

the asset 

• description: recommended, human readable identifier or name of 

the asset 

• category: Deprecated 

▪ HasExtensions: Optional, not recommended to be used because there is no 

clear definition of how to use it in legacy applications. 

▪ HasDataSpecification: Optional, not recommended to be used because 

there is no clear definition of how to use it in legacy applications. 

2.6.5.2 Submodel Digital Nameplate (IDTA 02006) 

This section describes best-practices and comments of using the AAS submodel Digital 

Nameplate (IDTA 02006) (https://industrialdigitaltwin.io/idta-submodel-

templates/Digital%20Nameplate%20for%20Industrial%20Equipment/3.0/index.html ). 

The comments are based on the submodel version 3.0.1. Following its design, the 

submodel Digital Nameplate must be part of assets of kind “instance”. The submodel 

should include only the explicitly defined attributes, particularly those attributes that are 

mandatory, to achieve interoperability with backend applications. Flexible structure 

(additional attributes) should be avoided as these parts can’t be considered as standard 

and interoperability cannot be guaranteed.  

• URIOfTheProduct (mandatory): Equals GlobalAssetId of the main AAS. 

o When inconsistency exist: Warning, but import proceeds. Leading ID 

is the globalAssetId of the AAS. UriOfTheProduct is kept as readable 

information in the submodel. 
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• ManufacturerName (mandatory): Free text without logic representing name of 

a manufacturing in different languages. However, it is a field required for 

unique identification of manufacturers.  

o Requirement for future improvements: Add unique identifiers for 

legal entity of the manufacturer to allow mapping to internal company 

master data.  

o MLP enables use of Asian characters; regional companies should not 

be mapped via instances but via multiple shells. 

• ManufacturerProductDesignation (mandatory): Short description, not 

necessarly machine readable. 

• AdressInformation (mandatory): Mandatory fields according to Submodel 

Template specification. However, it has only informative purpose. 

• Manufacturer Product Hierarchy: informative, optional. Not machine 

readable. Could be similar to the hierarchy on the product website. The most 

relevant hierarchy level is the lowest level, from where manufacturers can 

create a multi-level hierarchy to higher levels. All three levels below can help 

to cluster assets. 

o ManufacturerProductRoot: informative, optional 

o ManufacturerProductFamily: informative, optional 

o ManufacturerProductType: informative, optional.  

o Requirement: Currently, the submodel DNP does not provide any 

classification about Equipment following classifications systems like 

ECLASS. This would be valuable information as it would help to 

group equipment of the same type in an efficient way (e.g., for 

responsible user groups, requirements regarding submodels, etc.). 

Classification information is currently modeled within the SM 

Technical Data. It should be considered to add classification 

information to the main AAS to have it available before checking 

submodels. 

• OrderCodeOfManufacturer (mandatory): One of the most important pieces of 

information. For catalog items and configurable items, it is the code with which 

the device can be ordered. For engineered equipment (e.g., a packaging machine), 

there are usually no standard order codes. In this case, the manufacturer’s order 

number should be specified.  

• ProductArticleNumberOfManufacturer: Optional, since the important field is 

already specified via the order code. If there is only an item number and no more 

detailed order code, the item number should be entered in both fields. 

• SerialNumber: it is mandatory field for serialized asset instances.  

(Für serialisierte Produkte verpflichtend und Instanzen sehr wichtig. Nur bei 

Nameplates für Typen (nicht-serialisierten Produkten) nich angebbar. Kann Teil 

der UriOfTheProduct sein, ist aber nicht gleichzusetzen, weil das Format der Uri 

nicht dem der Serialnummer entspricht.) 

• YearOfConstruction: informative 

• DateOfManufacture: Informative, important. The data format must be followed 

(yyyy-mm-dd). The year corresponds to the value from YearOfConstruction. 
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• HardwareVersion, FirmwareVersion, SoftwareVersion: Informative. Filled as 

applicable by manufacturer. For detailed modelling the corresponding submodel 

could be used. 

• CountryOfOrigin: Important field, to be filled with country codes (ISO 3166 

standard is referenced, alpha-2-code) 

• UniqueFacilityIdentifier: Informative, to be filled when legally required (e.g., 

Digital Product Passport (DPP)). 

• CompanyLogo: Nice to have, recommendation to use svg, jpeg, png. (Check if 

link is possible.) 

• Markings: Typically, CE is mandatory. MarkingName and file (symbol image) is 

mandatory. 

o Requirement because missing: Relevant standards, marking file, and 

IRDIs as list to pick from. At present, only the CE IRDI is listed, and no 

property description is available to support machine-readable evaluation. 

• AssetSpecificProperties: Asset specific properties are not standardized and 

difficult to use in applications. Recommendation is to use standardized technical 

data submodels instead. Typical way of how asset specific properties are handled 

by applications: Generate comma separated list in long text field of arbitrary 

properties, import of files. But the huge possibility of variants cannot be reflected 

by most systems.  

 

General recommendations regarding language support: 

• Preferred language to process by applications is English.  

• Only use multiple languages if there is a reason for it. E.g., foreign language 

characters. 

• For language code it should be always the same language code according to ISO 

3166 standard (alpha-2-code) 

2.6.5.3 Submodel Handover Documentation (IDTA-02004) 

The Submodel handover Documentation is designed to increase interoperability between 

parties exchanging asset documentation. It follows the VDI 2770 Part 1 guideline, in 

order to standardize the meta data and create a classification of the documents. The AAS 

submodel is used to transport information between applications and business partners. Of 

course, further submodels are used for other information of an asset.  

The purpose of this text is to explain the information elements of the submodel and the 

technical limitations that must be considered in relevant import and export scenarios. The 

goal is to achieve a high level of interoperability between applications and business 

partners. 

Comments on version of the submodel: 

In the Factory-X project the submodel version 1.2 is considered. Version 2.0 (Link to 

specification) was released in 2025 and cannot be considered during F-X project timeline. 
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Version 1.2 has a drawback that the submodel collection elements have an idShort in the 

AAS spec that restricts the maximum number of elements to 100. E.g., the IdShort of the 

submodel element “Document” is defined as Document{00}. This means that the first 

document has the idShort “Document00” and the 100th document is “Document99”. 

Version 2.0 uses lists instead of submodel collection to avoid this problem. 

Comments on properties of the submodel: 

The submodel template specifies mandatory properties: 

• DocumentId 

o DocumentDomainID: Provided by the documentation system of each 

company. It is typically the same for each document of the information 

provider.  

o ValueId: Unique ID generated by information provider for the document 

(not the file!); In case of repeated data transfer the DocumentID is used to 

detect if the document has been transferred already. In case of documents 

which are used in other AAS (e.g., user manual), the ID should be kept the 

same, so that references to the existing documents can be made. E.g., 

when importing information from multiple AAS into a document 

managing system a general document like a user manual is only 

transferred once.  

o IsPrimary: It is reccommended that the provider (typically the equipment 

manufacturer) defines one DocumentId which is the primary ID. 

Additional documentIDs can co-exist, e.g., in cases where the customer 

has provided documentIDs or system document IDs are stored as well. 

• DocumentClassification 

o ClassId: following the VDI 2770 Part 1 guideline (exact string must be 

used) 

o ClassName: following the VDI 2770 Part 1 guideline (exact string must be 

used) 

o ClassificationSystem: following the VDI 2770 Part 1 guideline  

o Classes from VDI2770 can be checked in the VDI 2770 Part 1 guideline. 

There is an inconsistency between image and text of the guideline. The 

text must be followed. 

• Language: Code language according to ISO 639-1 (e.g., de) used in the 

Document. Note: AAS submodel spec does not reccomend a standardized 

language string, only referes to ECLASS (0173-1-02-AAN468-008). 

• DocumentVersionId: Defined by information provider 

• Title: Title of the document. 
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• Summary: Short overview of the document’s content. 

• Keywords: Main topic of the document. 

• StatusValue: According to VDI 2770 / IEC 82045 standard, InReview (under 

review), Released (released). The status is from the perspective of the provider in 

regards of the collaboration with the receiver. For further status values IEC 82045 

should be used. 

• OrganizationName: Refers to the common or abbreviated name of the 

organization. It's the name used in informal or internal communications. 

Organization name and organizationOfficialName are added as free text. 

Everyone must take care to keep it consistent. 

o Requirement: Future submodel versions should have a property in the 

DocumentVersion for an organizationId (tuple of ID and ID-System). 

Currently only organization name is available.  

• OrganizationOfficialName: This is the full and formal name of the organization, 

as officially registered. This name is used in legal and official documents. 

• File: 

o File formats should be according to well known de-facto industry 

standards. The requirement of a PDF/A file should not cause an error 

because in practical applications there are justified reasons why some files 

can’T comply to the PDF/A requirement. Nevertheless, a PDF/A file 

should be provided wherever possible. 

o Executable file types (e.g., .exe, .bat, .sh, …) and packages (e.g., zip in 

zip) are typically ignored and might not be transferred due to security 

considerations. In that case links can be used so that users can download 

the corresponding files.  

o File sizes should be as small as possible to ensure an efficient data 

transfer. Unnecessary large image files are a typical case which increase 

file sizes without a corresponding benefit. As a rule of thumb file sizes 

below 50 MB are not causing problems. 

o Links: 

▪ When using an AASX package it is possible to add the files in the 

package (relative link) or provide a link to another ressource (e.g., 

public file server). In case of another resource like a public file 

server it cannot be expected that the files are being downloaded 

automatically (security requirements). 

▪ Depending on the processing application, for transfers based on the 

AAS API (Type 2) links to files within the AAS repository will be 

downloaded automatically 
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Consideration to allow an easy import into legacy applications 

Legacy applications to be considered for an import or visualization of the documents and 

their meta data are e.g., document managemen systems, MS SharePoint, SAP BNAC, 

Sharecat platform, Codewerk platform, etc. 

Restrictions of cardinalities 

Typically there are mutliple documents in one HandoverDocumentation submodel. 

According to the submodel definitions each document can have multiple versions and 

each version can have multiple languages and multiple files. This can cause problems 

when importing the information into typical legacy applications, because those 

cardinalities are not available. Coming from a file based approach, it is advisable to have 

one document with one file and one language. This way it is ensured that the meta data of 

the document fits to the file. 

• One document shall have exactly one version and one language and one file: 

o Cardinality of DocumentVersion to Documet = 1:1 

o Cardinality of DocumentVersion.Language to DocumentVersion = 1:1 

o Cardinality of DocumentVersion.Language to DigitalFile = 1:1 

o In case of deviations it can happen that the system ignores the multiple 

cardinalities. 

o Typical cases which should be supported by legacy applications: Multiple 

pdf files represent one document (e.g., drawings) or the same document is 

provided in different formats (e.g., dwg and pdf). 

Document Classification 

• Document Type classifications 

o The document classification shall contain at least the VDI 2770 

classification.  

o Other reccomended classification: EN 61355-1 

o For further classifications, especially bilateral agreements between 

business partners, the target system must be able to understand the 

classification 

o It must be expected that only one classification can be tranferred as meta 

data to the target systems. 

• Requirement / recommendation for future improvements: Other relevant 

types of classifications: 

o Confidentiality (restricted, public, etc.) is recommended 

o DSGVO relevance 
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▪ For some applications it is mandatory to provide a flag about 

GDPR relevance of information. Default setup in applications is 

“yes” to avoid compliance issues. An additional field to cover this 

legal requirement could be helpful. 

o Regional restrictions (e.g., storage in EU only) 

2.6.5.4 Submodel Hierarchical Structures / BOM (IDTA 02011) 

When using the BOM submodel in a documentation handover scenario, it is important to 

clearly distinguish its purpose from that of a classical bill of material. In this use case, the 

submodel is not intended to capture detailed logistics, procurement, or stock-related 

information (such as recommended inventory levels or supplier data). Instead, it should 

be used to represent the functional and structural decomposition of a machine in a 

standardized and interoperable way. The focus lies on providing a clear and navigable 

structure of components that supports downstream applications, such as document 

linking, service processes, or digital twins, rather than replicating material management 

data. 

To achieve this, the OneDown archetype defined in IDTA 02011-1-0 (Link) should be 

applied consistently. This approach models the machine in a top-down hierarchical 

structure, where the EntryNode represents the main asset (i.e., the machine itself), and 

each Node represents a direct subordinate component. The use of the HasPart relationship 

is central here, as it explicitly defines the parent–child relationships required to describe 

the structure. By strictly following this one-directional decomposition, the model remains 

simple, predictable, and easy to interpret across systems. Additional relationships or 

attributes should only be included if they directly support the structural understanding 

and do not introduce unnecessary complexity. 

Finally, when applying the BOM submodel in this context, it is crucial to maintain a lean 

and consistent modeling approach. Each Node should primarily reference existing AAS 

representations of components where available, ensuring reusability and consistency 

across the ecosystem. Attributes such as BulkCount may be used in a simplified manner 

(e.g., defaulting to one) to avoid ambiguities, but should not evolve into a full material 

description. Overall, the guiding principle is to use the BOM submodel as a structural 

backbone for machine documentation, enabling efficient navigation, integration, and 

extension—while deliberately avoiding the scope and complexity of a traditional bill of 

material. 

Considering the attributes of the submodel, information would be organized and 

presented as follows: 

• Table 3 (IDTA 02011-1-0 Hierarchical Structures enabling Bills of Material): 

Attribute of the Submodel 

o (Entity) EntryNode-->This “EntryNode” must only represent the asset 

administrated in the corresponding AAS in which this Submodel is 

registered = mandatory 

o (Property) Archetype--->OneDown = mandatory 

• Table 4 (IDTA 02011-1-0 Hierarchical Structures enabling Bills of 

Material):SubmodelElements of EntryNode 
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o (Entity) Node--->Component 1= mandatory 

o (Rel) HasPart--->Relationhip Parent-Child 

• Table 5 (IDTA 02011-1-0 Hierarchical Structures enabling Bills of Material): 

SubmodelElements of Node 

o (Property) BulkCount---> used to specify the quantity of bulk components 

in an assembly or bill of materials. For Factory-X UC3 the default value is 

one because the spec allows no value (cardinality [0…1]) which does not 

make sense.   

• (Ref) AAS reference--->Used to reference and include an existing AAS of the 

Node (component). 

2.6.5.5 Generic Frame for Technical Data for Industrial Equipment in Manufacturing 
(IDTA 02003) 

The use case recommends that a pre-defined structure of the submodel should be used to 

describe asset type specific properties. The use case did not create own specifications but 

is following the approach defined by the Namur guideline for a simplified technical data 

submodel. The current status of the Namur guideline is available in the attachment 

section of this document (draft as of April 2026, Handbuch: NAMUR vereinfachtes 

technisches  Datenmodell).  

2.6.5.6 Further submodels to be considered for comments: 

• Inspection Report : For the data exchange of Inspection reports and attachments 

use the Submodel Handover Documentation (IDTA-02004).  

• Maintenance Documentation AAS : In the new Submodel (IDTA-02101 Status in 

development) you find the meta data from the inspection report like executed 

inspection, defects, next inspection for the automatic exchange.  

• IT/OT: Submodels see chapter 2.7.3 

2.6.5.7 General hints for data exchange 

• Export function should strictly adhere to the standards and framework conditions  

• Import functions should tolerate deviations (formats, structures, languages, etc.) 

and import data that fits sensibly. Unimported data should be displayed with 

suggestions, and the cause should be named in a way that speaks to the user.  

• The import function should be able to import older versions of the submodels and 

the IRDS or import the appropriate information and import remaining data lists 

for manual import  

• Rules must be created that can be selected during import, whether the data should 

be created, overwritten, updated, deleted or a new version of the data should be 

created 

• The legacy systems should map the IRDIs from a data dictionary only with the 

“CODE” and skip the prefix and suffix description. The reason is, that the code 

does not change if the new version is published may be just to correct a spelling 

error  

Example: Eclass IRDI 0173-1#02-AAV781#003 should be mapped with AAV78 
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• The units should be fixed in the submodel and if necessary, converted in the unit 

from the legacy-system. 

2.7 Standards 
Table 2: Common standards for the use case 

Name Description Link to standard Business 

View 

IEC 63278-series: 

AAS (Asset 

Administration 

Shell) 

A framework for 

representing digital 

twins. 

DIN Media 

 

All 

AAS submodels See section 3.3 

Semantic Models / 

Data Model 

Teilmodelle - Industrial 
Digital Twin Association e. 
V.  

All 

IEC 61406 

Identification 

Link 

The IEC 61406 

provides a simple and 

cost efficient method 

for free identification 

on instance and type 

level. It specifies the 

string which is based 

on an URL consisting 

of a domain and unique 

ID to ensure global bi-

uniqueness. 

DDCC Website- ID Link 

IEC 61406-1:2022 

Identification Link - Part 1: 

General requirements 

IEC 61406-2:2024 

 

All 

VDI 2770 

handover 

documentation 

The VDI 2770 

guideline describes a 

method of providing 

standard handover 

documentation. Based 

on existing standards it 

describes how files and 

meta data can be 

packed in a container. 

It also describes which 

meta data are required, 

how to reference a 

physical object and it 

DDCC Website - VDI 2770 

DIN Media 

 

Handove

r Doc.  

Inspectio

n Report 
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provides simple 

document categories. 

ECLASS 

 

ECLASS is a sector- 

and company-neutral, 

hierarchical standard 

for master data for the 

classification and 

description of products 

and services 

ECLASS Website All 

IEC Common 

Data Dictionary 

(IEC CDD): IEC 

61360-series, IEC 

61987-series  

 

IEC CDD is a sector- 

and company-neutral, 

hierarchical standard 

for master data for the 

classification and 

description of electrical 

components 

IEC 61360 

  

All 

2.7.1 Standards for Paperless handover documentation (table) 

For the sub-use-case paperless handover documentation no additional standards are 

listed. 

2.7.2 Standards for inspection report (table) 

For the sub-use-case paperless handover documentation no additional standards are 

listed. The new Submodel (IDTA-02101 Status in development) contains the meta data 

from the inspection report. 

2.7.3 Standards for IT/OT data exchange 

Name Description Link to 

Standard 

Business 

View 

TimeSeries (IDTA 

02007-1-1) 

Represents time-dependent 

production data such as 

spindle speed, axis positions, 

and sensor signals. Data is 

collected from legacy 

systems at the edge and 

transformed into a 

standardized format. 

IDTA 02007-1-1 

(TimeSeries 

Submodel) 

OT/IT 

AMWMonitorReport 

(proprietary) 

Contains aggregated and 

interpreted production data 

including stability metrics, 

Not standardized 

yet (proprietary 

extension) 

OT/IT 
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process indicators, and 

quality-relevant results 

derived from raw data. 

Hierarchical 

Structures (IDTA 

02011-1-1) 

Describes the machine 

structure (controller, edge 

device, sensors) as a 

hierarchical bill of materials 

(BoM), enabling clear 

mapping of data and 

configurations to 

components. 

IDTA 02011-1-1 

(Hierarchical 

Structures) 

OT/IT 

Control Config (IDTA 

02053-1-0) 

Models CNC/NC 

configurations including 

parameters, programs, and 

machine settings, allowing 

controlled provisioning and 

management of 

configurations. 

IDTA 02053-1-0 

(Control 

Configuration) 

OT/IT 
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3 Development View 
 

3.1 Architecture Overview 

3.1.1 Logical View of IPS and IRS 

As shown in the usage view of Use Case 3 (see Figure 1: Usage View of the use case 

“Collaborative Information Logistics) an IPS is used to share asset information with an 

IRS across legal entity boundaries. IPS stands for Information Provisioning Service and 

IRS stands for Information Receiving Service. 

 

Figure 12: Data flow from IPS to IRS 

In this setup, the term IPS is used in the GVB (Gesamtvorhabensbeschreibung) as a 

logical placeholder for a component which provides information, while the IRS receives 

information. This does not presume which component triggers the data exchange. I.e. 

either the IPS can actively send information to the IRS via PUSH or an IRS can actively 

trigger information retrieval from an IPS via PULL. 

To achieve the standardized, cross-company information exchange, the architecture of an 

IPS and IRS follow the specifications of MX Port Leo. In the following, we try not to use 

the terms IPS and IRS from the GVB and instead focus more on the terms AAS Server 

and AAS Client as these are commonly used also outside of Factory-X and allow a better 

description of the architecture. 

 

Figure 13: MX-Port concept 
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The MX-Port has a layered structure with different functional responsibilities per layer. 

This is a generic description of the different layers, which can be implemented according 

to the needs of a use case in different variations.  

 

Figure 14: Layers of MX-Port Leo 

The MX-Port Leo is compliant with IEC 63278, IEC 61406 and uses the Asset 

Administration Shell as integration technology for cross-company data sharing. The IPS 

of Use Case 3 implements the three lower layers of the MX-Port Leo to be compliant 

with the Asset Administration Shell. For the layer MX Access Control, the AAS Security 

specification is applied to guarantee authenticated and authorized access to an AAS 

Server. Currently, the component Usage Control does not play a significant role for the 

MX Port Leo configuration of Use Case 3. 

 

 

Figure 15: Three steps of MX Port Leo approach 

The MX-Port Leo can be implemented in three steps where the minimum requirement is 

a standard-conform implementation of the MX Gate, see Figure 15. 

• Step 1: Two participants can exchange client credentials for access control and 

exchange data via AAS. I.e. only the lower three layers of the MX-Port concept 

are sufficient to establish a standardized data exchange between two companies, 

without the need to use shared services of MX Discovery and MX Access & 

Usage Control. Instead, the local access control mechanisms of an AAS Server 
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can be used, and access secrets as well as AAS Server address can be exchanged 

manually between two business partners. 

• Step 2: The company which uses an AAS Client to retrieve or send data uses a 

Company Lookup Service to find its business partner’s AAS Server address. This 

lookup service is a so-called shared service which needs to be operated by an 

operating company. If an AAS Client directly wants to connect to the AAS Server 

of a component manufacturer who also issued the ID Link of the asset, the ID 

Link itself can be used for the discovery, as it contains the domain address of the 

manufacturer. 

• Step 3: The company which uses an AAS Client to retrieve or send data, is 

onboarded by an operating company and added to a Trust List. The Trust List is 

also a shared service containing the root certificates of the certificate issuer of the 

companies which are members of a data ecosystem. The Trust List can be used in 

combination with a token exchange service which allows AAS Server and AAS 

Client to exchange data with any other onboarded participant of the same data 

ecosystem without bilateral exchange of access secrets, e.g. client credentials, API 

keys etc. 

 

The common understanding at Use Case 3 is that the implementation of step 2 and 3 
are typically done at once. These two steps help to avoid bilateral manual 

communication between humans to get AAS Server address as well as client secrets. 

I.e., these two steps help avoiding management overhead of the respective 

information such as storing the URLs and access secrets of a company’s business 

partners at a safe location.  

3.1.2 Push vs. Pull 

Companies can act in the role of a data provider or data consumer. Provisioning of data 

can be performed either via a pull or a push approach, see Figure 16. I.e. a data consumer 

can pull the data from a data provider or the data provider can push the data to the data 

consumer. For example, a plant operator who has purchased an equipment, is interested 

in the handover documentation of the equipment and pulls the data from a server of the 

data provider using a globally unique id, such as the ID Link. 

  

Figure 16: Push vs. pull of data between data provider and consumer 

Besides the pull scenario, also an alternative push scenario exists where a data provider 

actively sends data to the data consumer. For example, a plant operator owns equipment 

and orders an inspection of the equipment by a service provider. The service provider 

conducts the requested inspection and can decide at any time, e.g. when all inspection 
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reports are ready for transfer, to send the information to the plant operator via push 

mechanism. 

 

Figure 17: Push and pull scenario between AAS Server and AAS Client 

Figure 17 shows the role of the AAS Client in case of a push or pull scenario. The AAS 

Server is assumed to be a passive component which does not actively connect to other 

services to read or write information. It just hosts information and provides standardized 

APIs which can be used by an AAS Client to either read data from or write data to a 

server. Data transfer is always initiated by an AAS Client. 

3.1.3 Pull data with MX Port Leo Step 1 approach and simplified AAS 
workflow 

Following step 1 of MX Port Leo, a company (Company B in Figure 18) acting in the 

role of information consumer can authenticate at the information provider’s (Company A 

in Figure 18) authorization server to get a valid token to access the AAS Repository of 

the information provider.  

Preconditions: 

1. Company B has already retrieved the URL of Company A’s AAS Respository 

2. Company B has already retrieved the authentication mechanism and access 

credentials to authenticate at Company A’s authorization server and to access data 

from its AAS Repository 

These two preconditions might have been done via manual exchange, e.g. e-mail 

communication or personally between employees of both companies. As both companies 

already have a business relationship, this is a very common scenario and allows to focus 

mainly on the semantic interoperability and standardized exchange of the desired asset 

information via the AAS. 

One goal of Use Case 3 at Factory-X is to keep the interaction workflows for an 

automated information handover as simple as possible. Thus, in Figure 18 another 

constraint is shown. Here, only two steps are needed to retrieve the required asset 
information. First, a valid access token is obtained by the AAS Client of Company B via 

the specific authentication method of the information provider from the IdP (identity 

provider) from Company A in Figure 18. Second, with the valid access token, the AAS 

Client of Company B directly connects to the AAS Repository to request the desired 

information for a globally unique asset Id, e.g. ID Link.  
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Figure 18: MX-Port Leo Step 1 for a pull scenario. In this scenario, only identity 

provider (IdP), AAS repository, and AAS client is required. 

This approach bypasses the AAS Discovery and AAS Registry and presumes that the 

AAS Repository implements a /shells endpoint which is able to take the global asset Id as 

a parameter to return the respective AAS. It also presumes that only one AAS exists for 

the given global asset Id. According to the API specification of the AAS Repository 

version 3.1.1 by the IDTA, it is also possible to get all shells contained in a repository by 

calling /shells endpoint without any parameters. The client can then iterate over the 

returned shells and find the respective AAS Id in order to request the desired AAS with 

the AAS Id.  

3.1.4 Push scenario with MX Port Leo Step 1 approach 
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Figure 19: MX-Port Leo Step 1 for a push scenario. In this scenario, only identity 

provider (IdP), AAS repository, and AAS client is required. 

While pulling data from an AAS Server is considered as a standard-conform information 

exchange between an information consumer and information provider, also a push 

approach can be considered as standard-conform, in case the information consumer has 

an AAS Repository implementing standard AAS APIs for write operations. These can be 

used by an AAS Client of the information provider to push data to the AAS Repository of 

the information consumer. This approach can be used when the information provider 

decides about the time of availability of the relevant information for the consumer. E.g. 

an inspection report has been finalized after a few days of work and can now be sent to 

the plant operator who ordered the inspection. 

As also here step 1 of the MX-Port Leo concept is applied. I.e. the same preconditions as 

in the previous chapter also need to be given here. In addition to that, also here the AAS 

Client first authenticates at the IdP of the information consumer and then can access the 

AAS Repository with a valid access token in case of a successful authentication. 

Main challenge of this push scenario: Usually write operations to an application are more 

restrictive than read operations. For the implementation of a push workflow, write 

permissions are necessary so that the client of Company A can use respective write APIs 

of Company B’s AAS Repository (i.e. POST and PUT endpoints) to add or update data 

there. If Company B only has Company A as an information provider, this is fine. In the 

moment that Company B has multiple information providers (different companies) who 

have access to write data to the repository, it gets difficult as now one information provider 

could modify or delete delivered data of another information provider. 

Usually, this risk could be prevented by applying fine-grained access control policies, so 

that one information provider is not able to read or write data of another information 

provider. The challenge here is that in the moment new data is added by a client, no fine-
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grained access policies can be applied to the data immediately, as this can usually only be 

performed by the owner of the AAS Server, which in this case is the information consumer. 

This challenge remains unsolved within the Factory-X project duration. 

3.1.5 Pull scenario with MX-Port Leo Step 1 using AAS Discovery and 
AAS Registry 

This section describes the optional usage of AAS registry and AAS discovery. In simple 

scenarios those two services add complexity without additional benefits and the 

following gives a short reasoning for the preferred way of using only a repository. 

Figure 20 illustrates the same pull scenario of chapter “Pull data with MX Port Leo Step 

1 approach and simplified AAS workflow” but with a variation regarding the interaction 

workflow. All preconditions of above-mentioned scenario also apply here. The only 

difference is that the AAS Client of Company B first used the AAS Discovery and AAS 

Registry to discover the AAS Server. 

 

Figure 20: Pull scenario using AAS Discovery and AAS Registry. 

Description of the steps 1 to 4 for Figure 20: Pull scenario using AAS Discovery and 

AAS Registry: 

1. Authentication and retrieval of a valid access token from the IdP (identity 

provider) of Company A 

2. Using a global asset Id, e.g. ID Link to get a list of all AAS Ids associated with 

the global asset Id from the AAS Discovery 

3. Checking the content of the returned shells for the given AAS Ids to find an AAS 

of interest, e.g. by searching for an AAS containing the desired Submodel. 

4. With the AAS Id the desired information, e.g. handover documentation or digital 

name plate or any other Submodel or SubmodelElement of the desired AAS can 
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be requested from the AAS Repository or from a Submodel Repository (not 

shown in the image above). 

Challenge: Currently, the IDTA specifies the APIs of the different services, AAS 

Repository, AAS Discovery, AAS Registry (and AAS FileServer). But there is no 

standardized workflow for the interaction with these services. E.g. the AAS Registry can 

show the AAS shells which are available in the AAS Repository. But there is no 

specification how the AAS Registry is filled with data. If data is added to an AAS 

Repository by an AAS Client, either the AAS Repository itself could implicitly add 

respective entries to the AAS Registry or it is expected from the AAS Client to create 

entries in the AAS Repository and AAS Registry. I.e. an AAS Client faces different 

implementations of AAS Servers within a data ecosystem and depending on the specific 

situation it needs to run through different workflows. This is the reason why the 

simplified approach mentioned in section 3.1.3 is preferred by Use Case 3.  

3.1.6 Pull scenario with MX-Port Leo Step 2 and 3 

As described above, steps 2 and 3 of the MX-Port Leo concept can be used for an 

automated search of the business partner’s AAS Repository and to authenticate with an 

F-X token so that no manual exchange of AAS Repository addresses and access secrets 

are necessary anymore. If a company only has a few business partners, this approach is 

not essential. But in case a company has many business partners, following step 2 and 3 

of the MX-Port Leo concept helps to avoid manual interaction between companies and 

the management of AAS Repository addresses and access credentials of all business 

partners. 

 

Figure 21: Pull scenario using Company Lookup Service and Trust List.  
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Following this approach, every company participating at a given data ecosystem can 

access published data from any other company of the same data ecosystem without any 

human interaction. One precondition is that these companies’ trustworthiness has been 

checked by an operating company and an onboarding process has taken place so that the 

root certificates of the companies have been added to the Trust List. This is a one-time 

action. Another precondition is that an Operating Company exists which operates the 

Shared Services which in Figure 21 are shown as grey boxes for the Trust List and 

Company Lookup Service. 

Explanation of the workflow steps of Figure 21: 

1. The AAS Client of Company B acting as information consumer connects to the 

Company Lookup Service and uses either the name or the domain of Company A 

to retrieve their AAS Repository address. If Company A has been onboarded 

correctly, the AAS Client of Company B gets the AAS Repository address of 

Company A together with the addresses of the other AAS Services shown in the 

picture. 

2. The AAS Client of Company B authenticates at a local IdP (authorization server) 

to get a valid token from the own Company.  

3. The token from the previous step is sent to a Token Exchange Service which 

checks the validity of the incoming token against the Trust List and converts this 

token to an F-X token. 

4. AAS Client of Company B uses the F-X token to call the AAS Repository of 

Company A. The token arrives at the Gateway of Company B. 

5. The Gateway of Company B redirects the incoming F-X token to the local Token 

Exchange service of Company A.  

6. The Token Exchange Service of Company A checks the validity of the incoming 

F-X Token and checks whether the certificate issuer of the token is on the Trust 

List. 

7. In case the F-X Token is trustworthy and valid, the Gateway authenticates at the 

IdP of Company A to get an access token for the AAS Repository of Company A. 

8. With the valid access token for Company A’s AAS Repository, the Gateway 

redirects to the AAS Repository of Company A to pull the desired information as 

described in the simplified workflow. AAS Discovery and AAS Registry can be 

bypassed. 

Note: Instead of step 8 also the workflow using the AAS Discovery and AAS Registry 

can be applied, as described in chapter “Pull scenario with MX-Port Leo Step 1 
using AAS Discovery and AAS Registry”. 

According to Figure 21 and previous illustrations, it is important to note that an IPS is not 

only defined as a passive AAS Server. Depending on the scenario, whether it is a pull or 

push, an Information Provisioning Service can either be implemented as a passive AAS 

Server or as an active AAS Client. 

3.1.7 Architecture overview for Paperless handover documentation 
(graphic and description, only as addition to use case) 

There are no additional architectural overviews in addition to the general use case. 
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3.1.8 Architecture overview for inspection report  

There are no additional architectural overviews in addition to the general use case. 

3.1.9 Architecture overview for IT/OT data exchange  

 

Figure 22: Architecture overview of IT/OT data exchange. Cloud-Edge-Device 

architecture showing external interfaces, security zones, and data flows. For high 

resolution version see attachment Cloud-Edge-Device architecture.svg. 

The IT/OT Integration Service spans four distinct security zones with controlled data 

flow between them.  

Technical Context: See Figure 22 for complete architecture. 

Key Components by Zone: 

Zone 1 - Internet: Dataspace Client (external access) 

Zone 2 - Company Cloud: 
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• AAS-Server (SaaS): AAS-Repository, AAS-Registry, AAS-File Server, AAS-

API, AAS-Discovery 

• OAuth2 Server, API Gateway 

• Firewall 

Zone 3 - Company IT (Campus-LAN): 

• PKI/CA, Management Systems, Enterprise Apps 

• Proxy: Forward proxy for cloud access control 

• OnPrem Server: Local services 

• Siemens Industrial Edge (IE): Edge computing platform 

• Middleware: Integration services 

Zone 4 - OT (Isolated Shop Floor): 

• HW-Firewall (Router ACL): Access control lists, packet filtering, stateful 

inspection 

• Edge AAS-Server: Local DB, AAS-Registry, AAS-API 

• MX-Converters: AAS transformation from/to legacy apps (AMWMonitorConfig, 

AMWMonitorRun, AMWLoggerRun) 

• Legacy Apps: AMW Monitor, Sinumerik Data Recorder, etc. 

• MX-Adapters: HF-Data Connector, Modbus-Adapter, etc. 

• Physical Assets: CNC-Machines, external Sensors/Devices 

• Office Client: Shop floor workstations for local HMI access 

• Machine-level Firewall: Individual machine router/firewall 

 

Data Flow Characteristics: 

Flow Direction Frequency Protocol 

Device → Edge Close to real-time HF-Data, Modbus, Profinet, 

etc. 

Edge → Cloud Periodic sync HTTPS + OAuth2 

Cloud → Edge On-demand (config updates) HTTPS + OAuth2 

Cloud → Internet On-demand (Dataspace queries) HTTPS 
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The solution addresses the challenge of bridging OT and IT domains while maintaining 

security and data integrity. Shop floor data from production equipment is transformed 

into standardized AAS format, digitally signed for compliance, and exchanged across 

edge and company cloud layers. This enables close to real-time operations locally while 

providing long-term analytics and secure external access via Information Provisioning 

Service (IPS). 

Company Cloud Layer (Level 2) 

Components (Examples): 

AAS-Server (Company Cloud SaaS): 

• AAS Repository: Persistent AAS shells and submodels 

• AAS Registry: Discovery service (find AAS by asset ID) 

• File Server: AASX package storage 

• Submodel API: AAS-Submodel information 

Note: For company-internal IT/OT integration, the AAS-Server API is accessed directly 

using company-internal authentication e.g. OAuth2. In contrast, external data exchange 

with dataspaces uses the Information Provisioning Service (IPS) as an intermediary, 

which handles authentication via protocols like Leo and Hercules. 

Digital Twins (Examples): 

• DMU100 Company Cloud AAS: Machine configuration, historical monitoring 

data 

• BlisterMatrix Company Cloud AAS: Part production records (signed), quality 

reports 

Edge Layer (Level 2) 

Components (Examples): 

AAS-Server (Edge/SIL): 

• Local Repository Local AAS repository 

• Registry: Local asset discovery 

• Submodel API: Local submodel information update 

MX-Converters & IT/OT transfer: 

• AMWMonitorRun Converter: AMW → IDTA TimeSeries (with optional 

semantic filtering) 

• AMWLoggerRun Converter: Sinumerik → IDTA TimeSeries (with optional 

semantic filtering) 

• AMWMonitorConfig Converter: AAS → AMW (upon pull) 
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• Semantic Filter Service: Rule-based data filtering for sensitive information 

protection 

Note: Semantic filtering is optionally applied after AAS conversion and before data 

signing to prevent super-sensitive data from leaving the shop floor. 

Legacy Applications: 

• AMW Monitor: Condition monitoring, anomaly detection, process stability 

assessment 

• Sinumerik Recorder: CNC data logging (raw data) 

MX-Adapters: 

• HF-Data Connector: High-frequency stream from CNC machine 

• Modbus Connector: Sensor data 

 

Device Layer (Level 2) 

Physical Assets (Examples): 

• DMU 100 CNC Machine: Production equipment 

• Sensors: Spindle sensor, current sensors 

Data Sources: Spindle speed, feed rate, axis position, spindle vibration, spindle 

temperature, power consumption 

 

Scenario A: Normal Production Run 

 

Figure 23: Scenario A: Normal Production Run. For a detailed version of this figure 

see Attachment ITOT Scenario A Normal Production Run.jpg. 

Scenario B: Quality Documentation 
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Figure 24: Scenario B: Quality Documentation. For a detailed version of this figure 

see attachment ITOT Scenario B Quality Documentation.jpg. 

Scenario C: Process Optimization 

 

Figure 25 Scenario C: Process Optimization. 

Scenario D: Condition Monitoring 
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Figure 26: Scenario D: Condition Monitoring. 

Scenario E: Remote Configuration 

 

Figure 27: Scenario E: Remote Configuration. 

3.2 Application Programming Interfaces (API) 
The use cases discussed above require an AAS infrastructure that can act either as server 

and / or as client as well as the capability to retrieve asset data based on ID Link (IEC 

61406). Based on the AAS API specifications [4, 5], the figure below streamlines the 
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basic flow for retrieving AAS with its Submodel Data by using ID Link (IEC 61406) as 

global asset identifier. 

 

Figure 28: Retrieval of AAS and Submodel Data by ID Link (IEC 61406) as global 

asset identifier 

The following table lists all required endpoints that an AAS infrastructure shall have. The 

table shows which of those endpoints are required for server or / and client capabilities 

(cf. [4, 5]). Note that an AAS Registry is optional and not required for the use case. 

Table 3: Overview of required AAS endpoints for the use case. The table has a 

column for AAS Server and Client. The evaluation distinguishes whether the AAS 

Server or Client is on the receiving or consuming side by stating IRS (receiving) or 

IPS (providing) where applicable. 

Tag Method Path UC AAS Server 
UC AAS 
Client 

Asset 
Administration 
Shell 
Repository API GET /shells 

Partially. Only via 
assetID requestable. 
Usualy no possibility for 
getAll due to 
permissions. Ja 

Asset 
Administration 
Shell 
Repository API POST /shells Yes, for IRS, no for IPS. Ja 

Asset 
Administration 
Shell 
Repository API GET 

/shells/{aasIdentifier}/sub
models/{submodelIdentifie
r} Ja Ja 
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Asset 
Administration 
Shell 
Repository API PUT 

/shells/{aasIdentifier}/sub
models/{submodelIdentifie
r} Yes, for IRS, no for IPS. Ja 

Asset 
Administration 
Shell 
Repository API GET 

/shells/{aasIdentifier}/sub
models/{submodelIdentifie
r}/submodel-
elements/{idShortPath}/att
achment Ja Ja 

Asset 
Administration 
Shell 
Repository API PUT 

/shells/{aasIdentifier}/sub
models/{submodelIdentifie
r}/submodel-
elements/{idShortPath}/att
achment Yes, for IRS, no for IPS. Ja 

Description 
API GET /description ja Ja 

Serialization 
API GET /serialization Ja Ja 

 POST 

PostAASXPackage* 
 
Note: asynchronous 
upload in DRAFT of AAS 
API Spec v.3.2. Ja Ja 

3.3 Semantic Models / Data Model 
The result of Use Case “Collaborative Information Logistics” regarding required 

submodels and submodel versions of the Asset Administration Shell are described in this 

section. To maintain this spec it is recommended to establish a governance structure, for 

example using a Tractus-X KIT. It is important to align on compliance with IDTA specs. 

The IDTA is flagging old submodel versions as “depreciated” when a new version is 

released and suggests a support of new submodels for 6 months [6]. In case the 

investment for updates in applications and business processes is too high compared to the 

benefits an alignment on specific submodel level is required. 

Table 4: Overview of AAS submodels, version and usage. For sub-use cases 

paperless handover documentation and inspection report. Please check IT/OT 

sections for corresponding details. 

Name Ver

sion 

Description Link to standard Business 

View 
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Submodell 

Maintenance 

Inspection 

Documentation 

(IDTA Nr 2101) 

1.0 Results, defects and 

next inspection date 

for the automatic 

import into 

Maintenance 

software to manage 

inspections  (in 

Development) 

Teilmodelle - Industrial Digital Twin 
Association e. V. (IDTA Nr 2101) 

Inspection 

Report 

Submodel 

Asset Location 

(IDTA 02045) 

1.0 Information of the 

location from the 

asset 

submodel-templates/published/Data 
Model for Asset Location/1/0 at main 
· admin-shell-io/submodel-templates 
· GitHub 

Inspection 

Report 

Submodel 

ContactInform

ation (IDTA 

02002) 

1.0 Contact information 

of the  

submodel-
templates/published/Contact 
Information at main · admin-shell-
io/submodel-templates · GitHub 

Inspection 

Report 

Submodel 

Digital 

Nameplate 

(IDTA 02006) 

3.0 Master Data and ID-

Link from the 

ASSET 

submodel-
templates/published/Digital 
nameplate at main · admin-shell-
io/submodel-templates · GitHub 

Handover 

Doc.  

Inspection 

Report 

Submodel 

Handover 

Documentation 

(IDTA-02004) 

 

1.2 Documents with 

Meta Data VID2770  

submodel-
templates/published/Handover 
Documentation at main · admin-shell-
io/submodel-templates · GitHub 

Handover 

Doc.  

Inspection 

Report 

Submodel BOM 

(IDTA 02011) 

1.1 Hierarchical 

Structures enabling 

Bills of Material 

submodel-
templates/published/Hierarchical 
Structures enabling Bills of Material at 
main · admin-shell-io/submodel-
templates · GitHub 

Handover 

Doc.  

Inspection 

Report 

Submodel 

Technical Data 

(IDTA 02003) 

2.0 Technical Data from 

the asset with IRDS 

(p.e.ECLASS)  

submodel-
templates/published/Technical_Data 
at main · admin-shell-io/submodel-
templates · GitHub 

Handover 

Doc.  

Inspection 

Report 

3.4 Protocols 
Table 5: Protocols used in the use case. 

Name Description Link to Documentation 

REST (over 

HTTP/HTTPS) 

Data format: JSON / XML https://github.com/admin-

shell-io 
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Identifier concept: ID-

Link, globalAssetId, etc. 

3.5 Request based interaction pattern 
In this section the request-based exchange of Asset Administration Shells are described. 

There have been different possibilities in regards of usage of AAS-transfer in actual 

business process which lead to the conclusion to use a very simple request process to 

manage the transactional, workflow like process of AAS-transfer in a business process. 

Advantages of a separate request object to be exchanged:  

• No modelling of business process information in the AAS data model (e.g., 

purchase order information in separate submodels or AAS header). 

• No physical (manual) registration of the device required. The exchange of 

information can be completely decoupled from physical object transfer (e.g., 

goods entry of purchased device). 

• No high performance requirements for AAS provisioning via ID-Link look-up 

because process can be run in the background and is not time critical as for 

scanning the ID-Link e.g., during goods entry. 

The request is used to exchange the ID’s of the business process with the ID(s) of the 

physical device and thus separates data modeling from executing the transfer. The 

requirement to have a request object was addressed as Requirement 37 in the Factory-X 

project. There is currently no specification available. Besides the request object, the 

specifications of the Asset Administration Shell can be applied in the interaction pattern. 
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Figure 29: Request based interaction pattern to transfer AAS of a device in the 

context of a purchase order. 

Figure 29 describes the interaction between a requester/consumer (e.g., factory operator) 

and a supplier/provider for requesting and receiving an Asset Administration Shell (AAS) 

and its submodels describing purchased equipment (per PO item). 

The process supports two response mechanisms: 

1. AAS retrival via ID-Link / global Asset ID 

2. Direct AAS provision via upload/post 

The sequence covers the full lifecycle from purchase order selection to request handling, 

AAS transfer, and confirmation. The purchase order itself is not modeled, but it could be 

considered to use the submodel of a purchase order to model the request. Within the 

project duration the request object was not specified. 

Participants: 

• Requester / Consumer 

o List of Purchase Orders (PO) in the operator’s backend system 
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o MX-Port Adapter: Concept of converting non-standardized legacy 

application data to standardized information. 

o MX-Port Gate: AAS based server and clients. 

• Supplier / Provider 

o MX-Port Gate 

o MX-Port Adapter 

Process Description: 

the interaction pattern of  

1. Selection of Purchase Order Items from the backend 

The requester selects purchase order (PO) items for which AAS data is required. 

The required input information includes: 

• AAS requirement indicator 

• PO number 

• PO item number 

• Supplier information 

The system retrieves the relevant PO item information using the function 

getNewPoItem. 

2. Creation of Request 

For each selected PO, the requester creates an AAS request indicating the PO item 

numbers. 

Each request contains: 

• AAS requirement flag 

• PO number and PO item 

• Optionally required AAS submodels 

• Supplier reference (e.g., business partner ID) 

The request is transmitted to the supplier, either: 

• Actively (push mechanism: “Send request”), or 

• Passively (pull mechanism: supplier retrieves requests via polling) 

3. Request Transmission and Waiting Period 

After the request is sent or made available: 

• There can be a significant delay between PO issuance and AAS delivery 

(potentially several months for manufactured equipment). 

• The supplier retrieves the request using a getRequests operation. 

4. Request Processing by Supplier 

Upon receiving or retrieving the request, the supplier: 
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1. Evaluates the request details 

2. Selects or generates the appropriate AAS 

3. Creates the required AAS and submodels for the manufactured product 

The AAS selection and provisioning may follow: 

• MX-Port compliant mechanisms (e.g., MX-Port Leo), or 

• Alternative integration methods 

5. Response Options 

Authentication and AAS Transfer 

The AAS exchange is performed via an authenticated AAS transfer mechanism 

which is not in scope of this description. 

The supplier obtains: 

• Request details 

• Required data scope 

The supplier can respond in two alternative ways: 

Option 1: Response via ID-Link / Global Asset ID 

• The supplier provides a reference to the AAS (ID-Link or global Asset ID) 

• The requester retrieves the AAS and its submodels using 

getAasAndSubmodels 

Option 2: Response via Direct AAS Upload/Post 

• The supplier directly uploads/posts the AAS to the requester system 

6. Confirmation of Request Processing 

In both cases, the supplier sends a confirmation of request processing 

(ConfirmAnswerOfRequest). 

This confirmation: 

• Signals completion of the request 

• Enables tracking of AAS delivery 

7. Asset Creation and Backend Synchronization 

After receiving the AAS (or reference): 

• The requester creates or updates the corresponding asset representation 

(createAsset) 

• The system updates the request status (updateStatus) 

• Backend synchronization is initiated (initiateBackendSynch) 

Additional Notes 
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• The request model is designed as an open interface, allowing flexible integration 

scenarios. 

• The AAS itself does not necessarily contain PO information. 

• Confirmation of request processing ensures traceability of AAS delivery. 

• Using ID-Link-based retrieval allows reuse of existing identification mechanisms 

but may introduce performance limitations compared to direct AAS transfer. 

• The sequence supports both push and pull communication patterns, depending on 

supplier capabilities. 

Outcome 

The process ensures that: 

• Requested AAS data is delivered or made accessible 

• The requester system can integrate the AAS into its asset lifecycle 

• End-to-end traceability of the request and delivery status is maintained 
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4 Attachment 

4.1 Handbuch: NAMUR vereinfachtes 
technisches  Datenmodell (German) 

Version: 1.0 (Entwurf, Stand April 2026) 

Herausgeber: Namur AK 1.4.3  

  

1. Zielsetzung  

1.1 Allgemein  

Es soll ein vereinfachtes Standard-Datenmodell entwickelt werden, welches einen 

einfachen und automatisierten Datenaustausch über verschiedene Datenbanken und 

Zielsysteme ermöglicht und SAP kompatibel ist.  

Das Datenmodell soll aufwärtskompatibel sein. D.h. eine Datenanforderung an einen 

Server mit höherer Versionierung wird von diesem trotzdem verstanden und 

beantwortet.   

Das soll in der Praxis dazu führen, dass einmal definierte und funktionierende 

Datenverbindungen über Jahre ohne Anpassungen stabil laufen.  

Das Prinzip der „value-only-serilialization“ Übertragung kommt in unseren 

Datenmodellen nicht zu Anwendung da keine hohe Datenfrequenz des gleichen 

Datensatzes erwartet wird.  

1.2 Umsetzungsprinzip  

Die Zielsetzung ist, dass ein Standardmodell als AASX/JSON/XML Datei in ein 

Zielsystem importiert wird und das Zielsystem daraus ein internes Template anlegt 

(automatisches Mapping).  

Dies ist im Moment ein Zukunftsmodell da diese Funktionalität in bestehende Systeme 

noch integriert werden muss.  

Das interne Template muss dann im Zielsystem manuell einmalig einem Strukturelement 

(z.B. Vorlage) zugwiesen werden (evtl. auch durch Vererben oder Kopieren) und kann 

dann seine Instanzdaten von einem Quellsystem (z.B. Verwaltungsschalenserver) 

übernehmen.   

Wichtig ist, dass dies alles weitestgehend ohne manuelle Tätigkeiten, besonders ohne 

manuelles Mapping erfolgt.  

2.  Technische Umsetzung  

2.1 Strukturierung Modelle  
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 Es wird eine Unterscheidung in generische und spezifische Teilmodelle 

geben (Generisch z.B. digital Nameplate, spezifisch z.B. 

Technical data Plattenwärmetauscher).  

Die Teilmodelle werden auf einer Plattform mit Suchfunktion (ähnlich 

IDTA) als AASX, JSON oder XML File abgelegt.  

 Aktuell werden die Originale der Modelle in einer standardisierten Excel-Liste 

abgebildet dann in ein Verwaltungsschalentool geladen und von dort als JSON 

bzw. XML File exportiert.   

2.2 Datentypen  

Definition der Datentypen gemäß:  

W3C XML Schema Definition Language (XSD) 1.1 Part 2:Datatypes  

W3C Recommendation 5 April 2012  

Es sollen möglichst wenige Datentypen verwendet werden:   

• Url  

• String  

• Integer  

• Real  

3.  Sprachen  

• Das Standardmodell wird einsprachig in englisch abgebildet (evtl. ist ein 

paralleles deutsches Modell denkbar). Einsprachigkeit ist auch ECLASS 

Philosophie. Andere Sprache , anderes Modell)  

o Begründung: Integrierte Multi Language Funktionalität ist zu unterschiedlich in 

den verschiedenen Zielsystemen abgebildet    

o Auch ECLASS unterstützt kein Multilanguage Format  

2.4 Merkmalskatalog  

• Das Modell wird auf Basis des ECLASS Merkmalskatalogs abgebildet.  

• Für die Verwendung der ECLASS IRDI wird in den NAMUR Teilmodellen 

festgelegt, dass die IRDI ohne Versionierung verwendet wird. Sollte sich die 

IRDI eines Merkmals ändern, wird die ursprüngliche IRDI als Semantic ID 

beibehalten und die neue IRDI als Supplemental Semantic ID angelegt.  

• Ausnahme bilden die in der IDTA zur Identifikation eines Teilmodells 

festgelegten Bereiche wie ZB. “Generalinformation”. In diesen Teilmodellen wird 

die IRDI komplett mit Versionierung unter der Semantic ID eingetragen um 

IDTA kompatibel zu bleiben und die IRDI ohne Versionierung 

unter Supplemental Semantic ID.  
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• Zur Modellierung von Blöcken, Aspekten, Kardinalitäten und Polymorphismen 

werden die IRDI’s ohne Versionierung verwendet.  

2.5 Elemente  

Folgende AAS-Elemente werden übertragen und sind im Beispiel abgebildet  

• idShort:   

• Semantic ID, second Semantic ID, etc.  

• Value Type (String, Integer?, Real)  

• Vorzugseinheit ECLASS in der Concept description  

2.6 Kennzeichnung  

• Die Kennzeichnung der Modelle erfolgt über eine Kombination aus vier Blöcken.  

• NAMUR Kennung, ECLASS Klassifikations IRDI, Teilmodell-Kennung, 

Versionsnummer  

• Die Zeichenlänge darf max. 18 Zeichen betragen  

Beispiel: Spiralwärmetauscher Technische Daten  

N_AAD343_TeDa_01EN  

N  NAMUR Datenmodell  

AAD343 ECLASS Klassifikations IRDI (Spiralwärmetauscher)  

TeDa  Teilmodell Technische Daten  

1. Versionsnummer  

EN  Sprache  

2.7 Einheiten  

Die ECLASS Vorzugseinheiten werden in der Concept Description mit übertragen. Die 

Werte sind in dieser Vorzugseinheit bereitzustellen.  

In Zukunft wird eine Modifikation des IDTA Datenmodells angestrebt welche eine 

merkmalsbezogene Einheitenübertragung ermöglicht. 

2.8 Datenstrukturen  

2.8.1 Übersicht  
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2.8.2 Basic Merkmale  

Basic Merkmale werden in einer SMC als Property abgebildet  

  

2.8.3 Advanced Merkmale  

Direkte Advanced Merkmale werden in einer SMC als Property abgebildet.  

  

2.8.4 Blöcke werden als SMC abgebildet.  

Blöcke können auch geschachtelt dargestellt werden. Dies erfolgt dann mit 

geschachtelten SMC’s.  
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Unter den SMC’s werden die Merkmale als Property abgebildet  

2.8.5 Aspekte werden als SMC abgebildet  

Darunter liegende Blöcke werden ebenfalls als SMC abgebildet.  

  

Unter den SMC’s werden die Merkmale als Property abgebildet  

2.8.6 Kardinalitäten werden über die Struktur im AAS abgebildet.  

In der Submodel Element List (SML) wird die Anzahl der Kardinalitäten angegeben  

Dies einzelnen Merkmale werden dann in der Submodel Element Collection (SMC)  

abgebildet.  

Die SMC Blöcke gibt es so oft wie in der SML angegeben.  
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2.8.7 Polymorphismen werden über die Struktur im AAS abgebildet.  

In der Submodel Element List (SML) wird die Anzahl der Polymorphismen angegeben  

Es werden im Unterschied zur Kardinalität aber verschiedene SMC’s abgebildet.  

Dies einzelnen Merkmale werden dann in der Submodel Element Collection (SMC)  

abgebildet.  

2.9 Info Anhang  

Info Datentypen Real  

REAL Formate nach IEE754  

Typ  
Größe  

(1+r+p)  

Exponent  

€  

Mantisse  

(p)  

Werte des  

Exponenten €  

Biaswert  

(B)  

binary16  16 bit  5 bit  10 bit  −14 ≤ e ≤ 15  15  

binary32  32 bit  8 bit  23 bit  −126 ≤ e ≤ 127  127  

binary32  

extended  
≥ 43 bit  ≥ 11 bit  ≥ 31 bit  

emin ≤ −1022  

emax ≥ 1023  

nicht  

spezifiziert  

binary64  64 bit  11 bit  52 bit  −1022 ≤ e ≤ 1023  1023  

binary64  

extended  
≥ 79 bit  ≥ 15 bit  ≥ 63 bit  

emin ≤ −16382  

emax ≥ 16383  

nicht  

spezifiziert  

binary128  128 bit  15 bit  112 bit  
−16382 ≤ e ≤ 

16383  
16383  

 

REAL Format nach W3C XML Schema Definition Language (XSD) 1.1 

Part 2:Datatypes  

W3C Recommendation 5 April 2012  

Der Wertebereich von float enthält die von null verschiedenen Zahlen  

m×2e, wobei 𝑚 eine ganze Zahl ist, deren Absolutwert kleiner als 224   

ist, und 𝑒 eine ganze Zahl zwischen -149 und 104 (Biaswert 104) ist  

binary32  32 bit  8 bit  23 bit  −149 ≤ e ≤ 104  104  

Info Einheiten:  

Die ECLASS Vorzugseinheiten werden in der Concept Description mit übertragen. Die 

Werte sind in dieser Vorzugseinheit bereitzustellen.  
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Diese Lösung ist ein Minimalkompromiss, da es in der ASS Systematik im Moment 

keine vernünftige Verfahrensweise gibt Einheiten flexibel mit dem jeweiligen 

Merkmal mit zu übertragen. Das Thema soll mit der IDTA diskutiert und möglichst 

angepasst werden.  

Im Standardmodell der AAS werden Einheiten in der Concept Description mit 

übertragen. Dabei kann jeder Semantic ID aber nur eine feste Einheit über alle 

Modelle zugewiesen werden. Sinnvollerweise würde man einer IRDI immer die ECLASS 

Vorzugseinheit zuweisen.   

Im jetzigen AAS Modell ist keine Möglichkeit vorgesehen Daten mit einer individuellen 

Einheit zu versehen. Zu einem Identifier gehört eine feste Einheit.  

Es gäbe Möglichkeiten die Einheiten merkmalsbezogen über nicht dafür vorgesehene 

Felder zu übertragen (z.B. Qulifier). Gegen diese Möglichkeit haben wir uns aber 

bewusst entschieden, um nicht zu weit vom Standardmodell abzuweichen.  

Info Wertelisten  

Fehlende Werte in ECLASS Wertelisten können nicht alternativ übertragen werden. Es 

ist eine Erweiterung der Werteliste bei der ECLASS zu beantragen.  

ACHTUNG: SAP kann nicht alle ECLASS Einheiten verarbeiten, sondern nur die dort 

angelegten Einheiten (ca.400). Für SAP Kompatibilität muss also geprüft werden, ob die 

verwendete Einheit ins SAP auch verfügbar ist.  

  

4.2 Introduction to ID-Link 
This section gives a brief overview of the ID-Link according to the IEC 61406 series. It is 

ment as an entry point for interested persons who want to make the first steps and avoid 

typical errors or misconceptions when starting the implementation of the ID-Link. 

Purpose of ID-Link 

The ID-Link provides a simple and cost free method for globally unique identification of 

assets. It specifies the ID string in form of an URL. Global uniqueness is ensured by the 

combination of a web domain which is controlled by the issuer (e.g., 

https://example.com) and a unique ID within the issuer domain (e.g., a serial number). 

The issuer ist typically the manufacturer of the asset. 

Detail information 

• IEC 61406-2 on IEC webstore: IEC 61406-2:2024 | IEC (Link to part 1: IEC 

61406-1:2022 | IEC) 

• The Digital Data Chain website free tools to create and 62ormatte ID-Links: 

digitaldatachain.com,  

Explanation of ID link in analogy to passports: 

 

https://github.com/eclipse-tractusx/eclipse-tractusx.github.io/tree/main/docs-kits/kit-template/sandbox
https://example.com/
https://webstore.iec.ch/en/publication/77973
https://webstore.iec.ch/en/publication/67673
https://webstore.iec.ch/en/publication/67673
https://digitaldatachain.com/
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The IEC 61406-1 was initially created to provide a method for the identification of 

individual physical assets (“instances”). Part 2 of the standard is adding extends the scope 

e.g., for type information of products by adding parameters to the ID-Link. These short 

parameters are used to give information of the product. E.g., “.S=” for a serial number 

and “.P=” for a product identifier. When there is no identifier on serial number level 

(individual physical asset / instance), then the black corner of the frame is removed like 

in the right side example in the figure above. This method is used to identify catalog 

products or batches. 

Considerations when implementing the ID-Link 

In addition to the IEC specifications there are a few considerations relevant for the use 

cases of digital twin handover. In the following text it is assumed that the issuer of the 

ID-Link is the manufacturer or supplier of the physical asset. 

• It is important that the manufacturer is in control of the domain and is not using 

the domain of its software or service provider. Otherwise the ID-links on the 

assets will point to an URL of a domain which might be unavailable after some 

time. 

• The ID-Link on the asset shall point to information about the asset. Ideally this is 

technical information specifically for the asset, but in a first step it can also be 

very general information (e.g., landing page of manufacturer’s sales department). 

The manufacturer can use the website to provide further services (e.g., spare part 

webshop, return of product, maintenance services, etc.). 

• IT systems often change, so most manufacturers implement URL redirects. 

Usually, the URL in the browser after scanning the ID-Link differs from the 

actual ID-Link. This allows flexibility in displaying information in the web 

browser for human users. 

• It is recommended to use a parameter starting with “?” like specified in IEC 

61406-2 which by default redirects to the website defined by the string in front of 

the question mark. 

• It is also recommended to use a non-guessable link to avoid any unrestricted 

access. In case of providing public information without access control, this might 

be sufficient. In case of confidential information an authentication to access asset 

information is required. 

• Following the above points, an example ID-Link for the company “Small Motors 

Inc.” which hypothetically controls the domain of “factory-x.org” could be: 

o https://factory-x.org/?.S=123456&.1P=ABC&.1S=52eb5f8f-1c5f-4498-

9245-c38c4f530cb1 

o It consists of the serial number 123456 and product code ABC (helps for 

human readability) 

o It has an additional UUID to ensure that access is limited to persons with 

the code 

https://github.com/eclipse-tractusx/eclipse-tractusx.github.io/tree/main/docs-kits/kit-template/sandbox
http://factory-x.org/
https://factory/
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o Sample QR-code:  

o Other options are also possible.  

▪ E.g., using the AAS-ID as ID-Link 

▪ For public product information: Use the product code only 

▪ Use a much shorter additional pin instead of the UUID to limit 

serial number scraping while allowing transferring the information 

by eans of human voice or hand-written notes. 

• It is important that the physical ID-Link on the asset is readable and of good 

quality, e.g.: proper size for easy reading; durability of material, image, and 

mounting; good printing quality, low reflection of plate. Details can be found in 

IEC 61406-1:2022 | IEC. 

• Further details including implementation examples and considerations regarding 

sizes and materials can be found in the IEC 61406 standard. 

Using the ID-Link to retrieve information 

For human user: 

• Use the URL or QR Code to access the asset specific information provided on the 

website. 

• Use an application which uses the ID-Link to look-up information in dedicated 

systems where the asset is identified by the ID-Link (e.g., mobile app and asset 

management system, plant maintenance system, asset administration shell 

infrastructure, etc.). 

For machine user: 

• Check the domain to identify the manufacturer if not known other wise, look-up 

the AAS endpoint of the manufacturer (or any other partner which might have 

information of that asset), authenticate and then get the device information. 

• Use the URL directly and use the provided information which is formatted as 

html by default. 

• Use the URL with a specific media type defined in the header based on existing 

web technology (ID-Link + LinkSet RFC 9264, RFC 8288). Details of how to use 

this method to retrieve AAS information are currently under specification in the 

IDTA (Link, as of May 2026). This method works for getting the information 

directly at the issuer (e.g., manufacturer), but obviously not in case of 3rd parties 

(e.g., service providers working with the asset information).   

4.3 List of activities for future specifications 

• Specification of request object according to usage in business process 

transactions. 

• Align on adaption to next version of submodels and AAS. 

https://github.com/eclipse-tractusx/eclipse-tractusx.github.io/tree/main/docs-kits/kit-template/sandbox
https://webstore.iec.ch/en/publication/67673
https://industrialdigitaltwin.io/aas-specifications/IDTA-01002/v3.2/http-rest-api/interactions.html#_direct_discovery_of_aas_objects_based_on_id_link_and_linksets
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• Creation of a KIT or similar structure which allows a ongoing governance of the 

sub-use cases. 

• Communicate requirements regarding AAS specification towards IDTA. 

4.4 Videos 

• F-X_UC3_Demo_HO_SAP_BNAC_Request_ZVEI.mp4 

• F-X_UC3_Demo_HO_ID-Link_LookUp_Codewerk_Phoenix.mp4 

• F-X_UC3_Demo_HO_AssetFox-Codewerk_ZVEI.mp4 

• F-X_UC3_Demo_Ins_HMI2026_FX_Demonstrator-K4_new01.mp4 

• F-X_UC3_Demo_Ins_ITOT_ConditionMonitoring.mp4 

• F-X_UC3_Demo_HM26_Uhlmann_Bayer_TUEV_Session_Demo_260408.mp4 

4.5 Files 

• F-X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4.pdf 

• F-X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4_Uhlmann.pdf 

• F-X_UC3_Demo_HO_Uhlmann_BNAC_C_2155.aasx 

• F-X_UC3_Demo_HO_ZVEI_AutomationSolution.aasx 

• Cloud-Edge-Device architecture.svg 

• ITOT Scenario A Normal Production Run.jpg 

• ITOT Scenario B Quality Documentation.jpg 

• F-X_UC3_Demonstratoren+Cofinity-X.pdf 

5 Changelog 
 

5.1 [0.1.0] - 2026-06-21 

5.1.1 Added 

• Initial version of the KIT 

5.1.2 Changed 

• ./. 

5.1.3 Removed 

• ./. 

6 NOTICE 
This work is licensed under the CC-BY-4.0. 

https://github.com/eclipse-tractusx/eclipse-tractusx.github.io/tree/main/docs-kits/kit-template/sandbox
https://youtu.be/rfgSRLYqYx4
https://youtu.be/K2HNhc3M5DQ
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fyoutu.be%2FTzplAuypmaQ&data=05%7C02%7Cmarie-kathrin.faltheiner%40siemens.com%7C22f0cb7ae88d4bd03d1e08deddab2ed0%7C38ae3bcd95794fd4addab42e1495d55a%7C1%7C0%7C639191924869011550%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WdWdBPw3bfnkkZtUyawYF6NHicYB7Hd3iuwJKkAN5TQ%3D&reserved=0
https://youtu.be/uE9jKykDYh4
https://youtu.be/q0cxGEOUg6k
https://youtu.be/RD6n7z77LUY
https://factory-x.org/wp-content/uploads/F-X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4.pdf
https://factory-x.org/wp-content/uploads/F-X_UC3_Demo_HO_HM26_ZVEI_Aufsteller_A4_Uhlmann.pdf
https://factory-x.org/wp-content/uploads/aasxfiles.zip
https://factory-x.org/wp-content/uploads/aasxfiles.zip
https://factory-x.org/wp-content/uploads/Cloud-Edge-Device-architecture.svg
https://factory-x.org/wp-content/uploads/ITOT-Scenario-A-Normal-Production-Run-scaled.jpg
https://factory-x.org/wp-content/uploads/ITOT-Scenario-B-Quality-Documentation.jpg
https://factory-x.org/wp-content/uploads/F-X_UC3_DemonstratorenCofinity-X.pdf
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• SPDX-License-Identifier: CC-BY-4.0 

• SPDX-FileCopyrightText: [YYYY] [YOUR_COMPANY] 

• SPDX-FileCopyrightText: [YYYY] [ANOTHER_COMPANY] 

• SPDX-FileCopyrightText: [YYYY] Contributors to the Eclipse Foundation 

• Source URL: https://github.com/eclipse-tractusx/eclipse-tractusx.github.io 
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