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EXECUTIVE SUMMARY 

Context 

A quite general view of the digital preservation problem and its associated tasks  (e.g.  intelligibility and task-

performability checking, risk detection,  identification of missing resources for performing a task) is to approach 

it from a dependency management point of view. This deliverable will analyze the main intelligibility objectives 

(as identified in D25.1) through a dependency point of view in order to propose a modelling approach that can 

automate task-performability checking and thus assist usability and preservation planning.  

Specifically, a methodology for capturing, modelling, managing and exploiting various interoperability 

dependencies is proposed. Firstly, we describe methods for modelling tasks and their dependencies (of 

conjunctive or disjunctive nature). Secondly, we elaborate on the reasoning services required and investigate 

technologies that can be used for realizing them. Since there may exist several methods to fill an intelligibility 

gap (if there are disjunctive dependencies), we will investigate which reasoning techniques can be exploited.  

 

Advancement of the State-of-the-Art 

In the context of this Work Package (WP), we have advanced past rule-based approaches of dependency 

management  for modeling converters and emulators and we have demonstrated  that this modeling enables more 

advanced digital preservation services. Specifically, these services can greatly reduce human effort required for 

periodically checking (monitoring) whether a task on a digital object is performable. 

 

Difference with related work in the field of digital preservation: 

¶ CASPAR project: this project has contributed to the formalization of the notions of intelligibility, 

modules and knowledge dependencies in a OAIS-compliant manner, introducing the idea that digital 

preservation means  not just preserving streams of bits, but preserving information and knowledge (in 

particular by means of Semantic Representation Information), which makes digital resources intelligible 

and reusable in the long term. No implementation of the rule-based dependency management approach 

was undertaken. 

¶ SCIDIP-ES project: this project is limited to implementing only the basic dependency management 

approach (not migration/emulation aware).  It does not research migration/emulation techniques in the 

context of interoperability strategies.   

¶ KEEP project:  this project aims at developing emulation services to enable accurate rendering of both 

static and dynamic digital objects. The overall aim of the project is to facilitate universal access to 

cultural heritage resources. KEEP has created an Emulation Framework (EF) which provides additional 

services aiming at building a more solid ground for the emulation preservation strategy. KEEP is 

depending on existing and future emulators, and has not created an emulator itself. In comparison to the 

work done in KEEP, in this project we are not confined to software dependencies and emulation 

strategies only, but we elaborate on task dependencies in general, and we also consider 

migration/conversion strategies. 

Results of this research: 

In the context of APARSEN Task 2520, we: 

¶ have advanced the dependency model with migration/emulation  

¶ have created proof-of-concept datasets and services 

¶ have advanced the methods for comparing RDF/S models (to better exploit blank node anonymity) 

¶ have designed and implemented a proof of concept prototype which is web accessible 

Apart from this deliverable, the following outcomes of this research have been peer-reviewed and published: 

¶ the new dependency model and services were described in a paper accepted at iPRES 2012 (paper 

Tzitzikas, Marketakis & Kargakis, 2012 ) 

¶ the methods for comparing RDF/S models were described in a full paper accepted at ISWC 

(International Semantic Web Conference)  (Tzitzikas, Lantzaki & Zeginis, 2012) and a demonstration of 

this paper 
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1 INTRODUCTION 

This section contains a description of the deliverable and related tasks as originally defined in the Description of 

Work (DoW) of the APARSEN project 

 

1.1 DESCRIPTION OF THE DELIVERABLE  

D25.2: Interoperability strategies:  

This deliverable will analyze the main intelligibility objectives (identified in D25.1) through a dependency point 

of view for proposing a modeling approach that can automate task-performability checking and thus assist 

usability and preservation planning. Specifically, it will propose a methodology for capturing, modeling, 

managing and exploiting various interoperability dependencies. At first it will describe methods for modeling 

tasks and their dependencies which can have conjunctive or disjunctive nature. Then it will elaborate on the 

reasoning services required and it will investigate technologies that can be used for realizing them. Since there 

may exist several methods to fill an intelligibility gap (if there are disjunctive dependencies), we will investigate 

which reasoning techniques can be exploited.  

 

This deliverable is related to the following task, also defined in the DoW of the APARSEN project: 

 

Task 2520: Intelligibility Modeling and Reasoning 

Each interoperability objective/challenge, like those that will be collected in T2510, is a kind of demand for the 

performability of a particular task (or tasks). In this task (T2520) we will identify such tasks, we will reflect on 

their dependencies and on how these can be modeled. The objective is to propose a modeling approach that 

enables the desired reasoning, e.g. task performability checking, which in turn could greatly reduce the human 

effort required for periodically checking or monitoring whether a task on an archived digital object or collections 

performable, and consequently whether an interoperability objective is achievable. Such services could also 

assist preservation planning, especially if converters and emulators can be modeled and exploited by the 

dependency services. Finally, we will propose technologies for implementing the proposed modeling approach 

and we will report results and recommendations. 

 

1.2 METHODOLOGY  

 

The outcomes were based on both new insights and progress within the APARSEN project as well as 

independent research of partner FORTH-ICS. This deliverable was produced by the following main steps (not in 

linear order). 

 

No Activities  Dependencies 

1. Provision of contact persons from the participating partners - 

2. Monthly plan decided in the monthly teleconferences D25.1 

3. Independent research by FORTH-ICS (on the required knowledge management 

techniques for tackling the requirements of this task) 

- 

4. Exploitation of  past deliverables of APARSEN (and other sources) - 

5. Coordination with the activities related to D25.1 (since both belong, to the same work 

package), this is explained in the next subsection 

D25.1 

6. Collection of  objectives and ideas from the participating partners D25.1 

7. Preparation of the first draft of the deliverable 3 

8. Feedback from the partners 7 

9. Design and implementation of the prototype system 3 
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10. Feedback from selected  partners from using the system 8 

11. Preparation of the revised version of the deliverable 9 

12. Request feedback from organizations that do not participate to APARSEN 10 

13. Preparation of the final version of the deliverable. 11 

Table 1 Steps for deriving the current deliverable 

 

As regards step 12 (feedback from persons who do not participate to APARSEN), we have so far received 

feedback from: 

¶ Jinsongdi Yu (Jacobs University, Bremen, Germany), member of the SCIDIP-ES project 

¶ Katrin Molch (DLR), member of the  SCIDIP-ES project 

 

The general methodology of the work related to WP25 is shown in Figure 1. 

 

 

Figure 1 Methodology of work on Interoperability and Intelligibility (APARSEN WP25) 

 

Task 2520 and this deliverable (D25.2) correspond to the step ñAnalysis of Interdependenciesò of Figure 1, 

while the 5 phases before the dotted line have been addressed by Tasks 2510 an 2530 as reported in D25.1, the 

results of which feed into this research. The connection between the current deliverable (D25.2) and the 

completed D25.1 can be summarized as: 

 

Each interoperability objective/challenge, like those described in D25.1, can be conceived as a kind of demand 

for the performability of a particular task (or tasks). In the current deliverable, we attempt to identify such 

tasks and to reflect on their dependencies. Then we show how these dependencies can be modeled and 

managed for enabling services which can reduce the human effort required for periodically checking 

(monitoring)  whether a task on a digital object   is performable. 
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1.3 DOCUMENT OUTLINE 

The rest of this report is organized as follows: 

Section 2 provides an introduction to interoperability and summarizes the results of the APARSEN deliverable 

D25.1 (interoperability objectives and approaches) which has been delivered at the beginning of 2013. 

Section 3 introduces two main interoperability strategies. 

Section 4 describes how interoperability is related to dependency management. 

Section 0 discusses the requirements concerning automated reasoning. 

Section 0 describes the methodology for applying the dependency management approach. 

Section 0 focuses on the required conceptual modeling (this section is technical).  

Section 0 discusses which tasks are worth modeling, how they can be organized, and discusses related activities 

(e.g. Linked Data). 

Section 9 discusses technologies that could be used for implementing the approach (this section is technical). 

Section 0 describes datasets that we have used for testing. 

Section 0 elaborates on more refined gaps. 

Section 12 describes the prototype that we have designed and implemented for proving the technical feasibility 

of the proposed approach. 

Section 0 describes particular use cases from partners and discusses the applicability of the proposed approach. 

Section 14 concludes the deliverable. 

Auxiliary material is given in the Appendix. 

 

Note: Some sections are technical (mainly Section 0 and Section 9). 
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2 INTEROPERABILITY 

2.1 INTRODUCTION  

 

According to the IEEE
1
 definition interoperability refers to ñthe ability of two or more systems or components to 

exchange information and to use the information that has been exchangedò. Various aspects or layers of 

interoperability have been identified, which occur at different levels of abstraction, mainly:  

 

Syntactic interoperability 

If two or more systems are capable of communicating and exchanging data, they are exhibiting syntactic 

interoperability, which is required for any attempts of further interoperability. While syntactic interoperability is 

usually associated with data formats, the term technical interoperability is often used to refer to the level of 

interoperability enabled by communication protocols and the infrastructure needed for those protocols to operate. 

According to this distinction, technical interoperability only guarantees the correct transmission of data between 

interoperating systems, while syntactic interoperability provides more structuring of the content through transfer 

syntaxes.  

For instance, XML or SQL standards provide syntactic interoperability. This is also true for lower-level data 

formats, such as ensuring that alphabetical characters are stored in ASCII format in both of the communicating 

systems.  

 

Semantic interoperability 

Beyond the ability of two or more computer systems to exchange information, semantic interoperability is the 

ability to automatically interpret the information exchanged meaningfully and accurately in order to produce 

useful results as defined by the end users of both systems. To achieve semantic interoperability, both sides must 

defer to a common information exchange reference model.  

The content of the information exchange requests should be unambiguously defined: what is sent is the same as 

what is understood. 

 

Besides technical, syntactic and semantic interoperability, other higher levels of interoperability have been 

proposed including organizational, legal and cultural aspects. The European Interoperability Framework
2
, for 

example, identifies 3 levels of interoperability: technical, semantic and organizational. Organizational 

interoperability is concerned with organizational aspects (e.g. business goals and processes) that are in play when 

different organizations, which may have different internal structures and processes, exchange information and 

work together. Organizational interoperability is considered a key step to move from isolated information 

systems toward a global information digital space and also addresses the requirements of users by making 

services available, accessible and easy to use.  

Another aspect of interoperability (i.e. legal interoperability), that deals with legal requirements and implications 

involved in making resources more widely available. This includes, for example, access restrictions, rights 

management and licenses. Apart from legal issues, which may arise when different organizations and systems 

cooperate in a common information space, there are also issues regarding community and disciplinary 

boundaries across which resources (and particularly scientific resources) need to be shared. These issues pertain 

to the layer of interoperability, which has been called by Miller (Miller , 2000) Inter-community interoperability. 

A more detailed discussion about the layers of interoperability proposed in literature can be found in 

D25.1.(Section 2). For the purpose of the current document, it is sufficient to convey the message that 

interoperability is a very complex and multifaceted concept encompassing not only technical aspects but also 

political, economic and social dimensions which introduce a lot of interoperability dependencies to be managed.  

 

                                                      
1
Institute of Electrical and Electronics Engineers (www.ieee.org)  

2
http://ec.europa.eu/idabc/servlets/Docd552.pdf?id=19529  

http://www.ieee.org/
http://ec.europa.eu/idabc/servlets/Docd552.pdf?id=19529
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The first deliverable of WP25, namely D25.1
3
 ñInteroperability Objectives and Approachesò (March 2013) 

provided: 

 

1. An analysis of interoperability issues in digital preservation. 

2. An overview of 64 projects and initiatives in different areas of digital preservation, including specific 

domains like Earth Science and Linked Data. 

3. A discussion of global semantic Interoperability enabled by Semantic Web initiative and Linked Data 

(strengths and weaknesses).  

4. An evaluation of 13 interoperability scenarios and related challenges, encountered by partners and 

other stakeholders in their daily life activity.  

5. A design of a matrix of models, standards and services for interoperability (58 rows) by Digital 

Preservation (DP) areas, interoperability objects and challenges. 

6. A gap analysis to diagnose the landscape and identify future actions and goals. 

7. A set of recommendations and guidelines for decision makers and practitioners. 

 

The following paragraphs give some brief recap of these outcomes. Please see D25.1 for a complete overview. 

 

The methodology followed for deriving D25.1 which focused on interoperability approaches and solutions is 

shown in Figure 2. The figure highlights that an all-encompassing perspective was taken, including technical, 

social, political, organizational and many other factors which have an impact on different areas of DP, to provide 

a comprehensive picture of this complex multi layered landscape and enhance the understanding of its faces and 

orienting strategies for finding specific solutions. The Figure shows also 1) the state of the art analysis of on-

going and past projects and initiatives on interoperability in DP, 2) the collection of scenarios and challenges by 

partners and finally 3) the analysis of interoperability models, standards and services, served to perform the gap 

analysis and derive the definition of the main interoperability objectives and guidelines to fill the identified gaps. 

The work described in the deliverable in D25.1 aimed to provide the context for the activities within Task 2520, 

by identifying a number of interoperability dependencies, which should be modelled and addressed by the 

methodology proposed in this document.  

 

 

Figure 2 Methodology used for deriving D25.1 

                                                      
3
http://www.alliancepermanentaccess.org/wp-content/uploads/downloads/2013/03/APARSEN-REP-D25_1-01-

1_7.pdf 

http://www.alliancepermanentaccess.org/wp-content/uploads/downloads/2013/03/APARSEN-REP-D25_1-01-1_7.pdf
http://www.alliancepermanentaccess.org/wp-content/uploads/downloads/2013/03/APARSEN-REP-D25_1-01-1_7.pdf
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2.1.1 Map of Projects and Initiatives 

 

To understand what already has been undertaken to improve interoperability between different systems and 

concepts, an overview of all ongoing and past projects was created covering interoperability issues related to (or 

relevant for) digital preservation.  Information from 64 projects and initiatives were clustered around eight areas: 

1) Digital Preservation Conceptual Models and Interoperability Frameworks 

2) Data Infrastructures for e-Science 

3) Digital Libraries 

4) Open Repositories 

5) Persistent Identifiers 

6) Semantic Interoperability and Linked Data 

7) Semantic Access to Earth Sciences Resources and 

8) Other  

Each project or initiative has been described by name, domain (i.e. the area to which the project or initiative 

belongs), timescale (i.e. the duration of the project or initiative), general description (including objectives and 

issues addressed), specific interoperability objectives and external references for further information.  

The gathered interoperability related projects and initiatives are shown in Figure 3. 

 

2.1.2 Map of Solutions 

 

Having analysed the existing projects and initiatives, the interoperability issues were identified. The final aim 

was to describe (a) which are the critical interoperability aspects pertaining a certain area of digital preservation, 

(b) which main layers of interoperability are mainly involved, (c) which are the interoperability objects that are 

implicated and finally which concrete solutions (e.g. models, standards) have been adopted to address these 

issues. 

The result of the analysis led to define a matrix, which combines different layers of interoperability (e.g. 

syntactic, semantic, organizational) with the areas of digital preservation (e.g. persistent identifiers, metadata, 

provenance) and the related interoperability objects and models, providing an interoperability conceptual 

framework for digital preservation that can be used as a starting point to facilitate practical interoperability 

solutions and design concrete interoperability services for long-term preservation. The proposed framework 

includes the following categories:  

 

1) Digital Preservation area: indicates the area of digital preservation where interoperability takes place. 

Examples are preservation services, persistent identifiers, authenticity and provenance.  

2) Interoperability issue/challenge: a problem of interoperability which hinders a certain task or process in an 

interoperability context.  

3) Interoperability objects: the entities that actually need to be processed in interoperability scenarios. They can 

include, for example, the full content of digital resources or mere representations of such resources (i.e. 

metadata, identifiers).  

4) Adopted solutions/models/standards: those approaches, which are adopted to address specific interoperability 

issues/challenges at different levels.  

 

Based on this framework we collected information about 58 interoperability solutions shown in Figure 4.  

These solutions have been clustered around eight categories identified by colours in Figure 4:  

 

1) Persistent Identifiers,  

2) Provenance,  

3) Data Quality,  

4) Metadata, 

5) Metadata Harvesting and Information Exchange,  
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6) Authentication, Authorization, Rights,  

7) Preservation Models and Services,  

8) Research data deposit, discovery, access, reuse and citation. 

 

Figure 3 Projects and Initiatives 
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Figure 4 Interoperability solutions  
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Actually, the areas shown in Figure 4 are not independent or orthogonal, but connected in several ways. Their 

main relationships are depicted in Figure 5 indicating that a solution that has been associated to a certain area 

(e.g. PIDs) could be indirectly associated to another area (e.g. Provenance) due to the dependencies between 

them.  

 

 

 

Figure 5 Main relationships between the DP areas 

 

 

2.1.3 Gaps of Interoperability 

 

In D25.1 a number of gaps between the current situation (where we are) and the desirable interoperability 

objectives for the future (where we want to be) were identified and possible approaches for tackling these gaps 

(how to fill the gaps) have been proposed.   

We briefly discuss here some of the gaps identified by this analysis, referring to D25.1 for a complete 

description.  

A first group of identified gaps deals with aspects concerning identification solutions for digital objects, authors 

and datasets. As an example, there is a gap between the current fragmentation of the PID landscape of solutions 

and the need of a unique entry point to make different PIDs interoperable allowing the long-term access to 

distributed sources and integrated information. In Figure 6 other gaps in the use of identification solutions are 

shown, including possible strategies to fill these gaps.  

Another set of gaps concerns Linked Data in the domain of libraries. Currently there are many issues which 

hinder the full potential of Library Linked Data and the development of related valuable services, such as the 

heterogeneity of metadata standards, the lack of mapping across vocabularies, the lack of cross-lingual 

mechanisms to link resources across libraries, the lack of end-users services based on Linked Data.  

Other gaps have been identified in the use of metadata to support representation and management of digital 

resources. In this context, the diversity of metadata standards, the existence of local schemas and the 

heterogeneity in metadata usage and implementation have significant implications for the development of 

services to access information resources shared across system and organization boundaries.  
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The lack of coordination in the definition of a common preservation metadata framework and the development of 

local solutions for metadata standards supporting preservation strategies represent another gap in the domain of 

metadata for DP.  

Apart from preservation metadata, a further gap which hinders the development of effective strategies and 

solutions for DP is the lack of cross-boundary preservation infrastructures and large-scale preservation 

frameworks which allow local preservation systems to interoperate across organizational, national and system 

boundaries. 

 

Gaps have also been identified at the level of ontological representation, vocabularies and categorization of 

digital resources. Among these gaps we can mention the lack of automatic mapping between different library 

classification systems and ontologies in specific domains (e.g. earth Science), the lack of controlled vocabularies 

to discover information and the lack of solutions for mapping application domain thesauri/ontologies and 

resources.  

 

E-Science infrastructures represent another domain where several gaps have been diagnosed. We identified, for 

example, a strong need of defining a common international framework for data infrastructure for e-Science in 

order to overcome the current fragmentation and the lack of global coordination. Another gap is between the 

development of research information services on a national scale to access national scholarly information and the 

need of a unique entry point at international level to the research data managed by these systems.  

 

 

Figure 6 An extract from the gap analysis results in the domain of PIDs 

 

2.1.4 Recommendations 

 

In D25.1 a number of general, as well as domain-specific, recommendations have been proposed. 

General recommendations are applicable to all the categories of stakeholders in DP and aim at: 

 

¶ Fostering the broad adoption of common standards and specifications reducing dependencies, 

facilitating the interoperation between systems for the entire digital object lifecycle management 

process and enabling higher-level services on top of standard compliant systems.  
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¶ Promoting the use of appropriate identification systems (and their interoperability) for digital and non-

digital objects and the adoption of methods for unique identification, which are independent from the 

kind of carrier or specific encoding of the information object. 

¶ Promoting the convergence toward common policies and governance models, which favour the 

adoption of interoperability solutions and trust on them.  

¶ Ensuring the necessary long-term financial support and the efficient use of economic resources and 

appropriate incentives to foster good interoperability practises and solutions. 

¶ Raising awareness and securing trust among the involved stakeholder communities, encouraging 

coordination and collaboration among them and aligning interests and responsibilities into sustainable 

strategies and business models. 

 

Domain-specific recommendations include two sets of recommendations: 

1) Recommendations to support interoperability for Persistent Identifiers aiming at: 

¶ Promoting the definition of a common set of objectives and requirements among key stakeholders 

toward the design and implementation of an interoperability infrastructure for Persistent Identifiers. 

¶ Defining and sharing a high-level framework for interoperability between PID systems. 

¶ Building a community behind the interoperability infrastructure to agree on a shared governance 

model, which devolves responsibilities among the involved parties, and define common trust 

criteria.  

¶ Promoting awareness and skills development to enable different stakeholders to participate 

effectively on PIDs initiatives and infrastructures. 

¶ Promoting cross-fertilization between public and private sectors to co-operate in the 

implementation of added value services on top of interoperability solutions.  

¶ Fostering interoperability based on consolidation of trusted and established PIDs systems, like DOI, 

URN, ARK, instead of promoting the proliferation of ad-hoc local systems.  

¶ Building sustainable business models to guarantee the long-term sustainability of interoperability 

solutions. 

¶ Considering new types of interaction with and between structured data offered by the emerging 

Linked Data approach and investigate whether PIDs and Linked Data can be integrated to create a 

new class of persistent interoperable cool URIs. 

 

2) Recommendations to support semantic interoperability in the domain of Earth Sciences which aim at: 

¶ Involving the end-user community in the definition of the ontology and mediators for enabling the 

friendly discovery of Earth Science resources, including: 

o Definition of dictionaries, starting from the state-of-the-art and real needs of such a 

heterogeneous community 

o Definition of thesauri, which provide the semantically linked terms, collected within the 

appropriate dictionary  

o Definition of ontology mediator, as needed, to semantically link available thesauri 

o Support in the standardisation activity concerning semantic representation language (e.g.: 

OWL, SKOS, etcé) 

¶ Making the Earth Observation (EO) resource provider community to lead the definition and 

implementation of the catalogue technology facilities, including standardisation activities needed 

to: 

o Seamlessly federate EO resources, sharing common Identity Management Services, 

Discovery Services, Invoke Services and Online Data. 

o Semantically annotate EO resources metadata, permitting to easily link ontologies to 

resource catalogue metadata. 
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3 INTEROPERABILITY STRATEGIES 

 

Based on the analysis done previously, two main strategies on interoperability can be identified: 

 

S1: Reliance to Standards. One general approach to tackle the interoperability problem is standardization, i.e. 

to achieve one interoperability objective; one strategy is to use standards appropriately for that. Standards 

grouped by areas were given in D25.1 (see also other related work
4
).   

 

S2: Live without Standards. A rising question is whether we could tackle the interoperability problem without 

having to rely on several and possibly discrepant standards. Can we come up with processes that can aid solving 

the interoperability problem in a flexible manner? What kind of model/services could support that?  One method 

to approach this question is elaborated in the current deliverable. 

 

A very short example of S2, i.e. of the possibility of living without standards, follows: 

 

Situation:  ñOne user wants to run an Amstrad 464 program (written in 1986) on his/her android smart phone 

which  runs a 2012 version of Android OS.   

Approach: We do not necessarily need dedicated standards for realizing the above scenario. A series of 

conversions and emulations could make feasible the execution of the 1986 software on a 2012 platform. 

However, the process of checking whether this is feasible or not could be too complex for a human. This is the 

point where advanced modeling and automatic reasoning services could contribute.  

 

Below we attempt to pass the main message by discussing in more detail this example. Consider a user, who 

would like to run on his mobile, software source code written before many years.  E.g. software code written in 

Pascal  programming language and  stored in a file named game.pas 

 

 
 

Questions: 

¶ What can he do? (to achieve his objective) 

¶ What should we (as community) do?  

o Do we have to develop a Pascal compiler for Android OS?  

o Do we have to standardize programming languages?  

o Do we have to standardize operating systems, virtual machines, etc? 

o .. and so on. 

 

Direction and Answer (according to Task 2520 and the current deliverable) 

¶ It is worth investigating if it is already possible to run it on android by ñcombiningò existing 

software!  

o How? By applying a series of transformations and emulations 

 

To continue this example, suppose that we have in our disposal only the following: 

                                                      
4
 APARSEN WP13 systematically collected and entered this kind of information into a database, see D13.1 for 

details). Moreover we should mention that the ongoing WP35 focuses on policies which again are related to 

interoperability. 
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Å a  converter from Pascal to C++ (say p2c++),  

Å a C++ compiler  (gcc) for WindowsOS,  

Å an emulator of WinOS executables over Android OS (say emulWin). 

 

 
 

Someone could think: Well, it seems that we could run game.pas on his mobile phone by first converting the 

Pascal code to C++ code, then compiling the C++ code to produce executable code, and finally by running over 

the emulator the executable yielded by the compilation. 

 

Indeed, the following series of transformation/emulations could achieve our objective: 

 

 
 

One might argue that this is very complex for humans. Indeed this is true. We believe that such reasoning should 

be done by computers, not humans. The work that we present in the current deliverable shows how we can model 

our information in a way that enables this kind of automated reasoning. 

 

The above scenario concerns software.  We should however clarify that the proposed approach is not confined to 

software. Various interoperability objectives that concern documents and datasets can also be captured. 

¶ For example for the case where  a user wants to render a MSOffice document on his smart phone, 

the reasoning approach can infer that this is possible through various ways (e.g. by running the 

SuiteOffice on his smart phone, or by running MicrosoftOfficeWord.exe  over an  emulator, or by 

converting the document to PDF, etc). 

¶ For the case of datasets, consider that we want to preserve datasets containing experimental results 

and would like to preserve their provenance. Suppose that for us provenance means ability to 

answer questions of the form: who derived the dataset, when this dataset was derived, how it was 

derived? We can model provenance as a task (that has dependencies) and we can use the 

dependency reasoning approach for checking for which datasets we have provenance and for which 

we have not. We could also exploit the reasoning services in order to discover provenance 

information that was not evident (e.g. result of tools that extract embedded metadata). 

 

 

 

 

 

 


















































































































