
NisB – The Network is the Business Project N. 256955 

Deliverable D5.2 Date November 30, 2011 

 

NisB Consortium Dissemination: Public 1/25 

 
 
 
 
 

 

 

 
 

 
 

 

 
 

D5.2 – HINB Definition 

 
 
 
 
 
 
 
 
 

Author: Del Grosso Enrico – TXT 
Contributors: Victor Shafran – SAP 

Boris Otto – HSG 
Michael Noble – MOM 
Giorgio Sobrito – CRF 

Dissemination: Public 
Contributing to: WP 5 
Date: November 30, 2011 
Revision: V0.16 
 



NisB – The Network is the Business Project N. 256955 

Deliverable D5.2 Date November 30, 2011 

 

NisB Consortium Dissemination: Public 2/25 

 
 
 
 
 

NisB Consortium Contacts 
 

Organization Name Phone E-Mail 

SAP Victor Shafran +972-52-3854883 victor.shafran@sap.com 

IIT Avigdor Gal +972-54-5370811 avigal@ie.technion.ac.il 

EPFL Miklós Zoltán +41 79 723 3682 zoltan.miklos@epfl.ch 

HSG Boris Otto +41 79 219 0582 boris.otto@unisg.ch 

TXT Enrico Del Grosso +39 02 25771230 enrico.delgrosso@txt.it 

CRF Giorgio Sobrito +39 011 9080542 giorgio.sobrito@crf.it  

Momentum Ian Graham +44-2890-450101 ian.Graham@momentumni.org  

 
 

../../I064055/Documents/NisB/victor.shafran@sap.com
../../I064055/Documents/NisB/avigal@ie.technion.ac.il
../../I064055/Documents/NisB/zoltan.miklos@epfl.ch
mailto:boris.otto@unisg.ch
mailto:enrico.delgrosso@txt.it
mailto:giorgio.sobrito@crf.it
mailto:ian.Graham@momentumni.org


NisB – The Network is the Business Project N. 256955 

Deliverable D5.2 Date November 30, 2011 

 

NisB Consortium Dissemination: Public 3/25 

 
 
 
 
 

Table of Contents 

1 Introduction ............................................................................................................................... 4 

1.1 Scope of this document ........................................................................................................... 4 

1.2 Motivation for HINB Definition ................................................................................................ 4 

1.3 The role of HINB in the NisB project ...................................................................................... 5 

1.4 Description methodology ........................................................................................................ 5 

2 HINB Scenarios ......................................................................................................................... 6 

2.1 HINB1: Automotive-textile cross sector scenario ................................................................. 6 

2.1.1 Scenario description ................................................................................................................ 6 
2.1.2 Motivation .................................................................................................................................. 7 
2.1.3 Business opportunities ............................................................................................................ 8 
2.1.4 Documents and datasets ......................................................................................................... 8 
2.1.5 Technical Ramifications .......................................................................................................... 9 

2.2 HINB2: Software Platform for the Business Associations ................................................... 9 

2.2.1 Motivation ................................................................................................................................ 10 
2.2.2 Description of HINB Services ................................................................................................ 11 
2.2.3 Benefits for the NisB Network Users .................................................................................... 15 
2.2.4 Actors of the HINB .................................................................................................................. 16 
2.2.5 Documents and Datasets ....................................................................................................... 16 
2.2.6 Technical Ramifications ........................................................................................................ 16 

2.1 Disclaimer................................................................................................................................ 16 

3 Main challenges of the HINB realization .............................................................................. 17 

4 Measuring HINB ...................................................................................................................... 20 

5 List of requirements ............................................................................................................... 22 

6 Bibliography ............................................................................................................................ 25 

 
 



NisB – The Network is the Business Project N. 256955 

Deliverable D5.2 Date November 30, 2011 

 

NisB Consortium Dissemination: Public 4/25 

 
 
 
 
 

1 Introduction 

1.1 Scope of this document 

The purpose of this deliverable is to define new type of applications that are made possible by the 
NisB System, a system that allow information sharing and reuse. We call these application scenarios 
–Highly Innovative Networked Businesses; HINB (pronounced “hinbee” in singular and “hinbees” in 
plural) in short. The definition process included brainstorming with the NisB consortium members, 
consultations with end users and feasibility assessments with the technical and business experts. The 
result of this work is reported in this document. 
We start with describing the motivation and the role of the HINB scenarios in the NisB project and 
continue with detailed discussion on two HINB scenarios that we have developed. Each of the HINB 
scenarios is accompanied with the dedicated section on a business motivation that is relevant for the 
industry or sector addresses by the scenario.  
 
Section 2 includes descriptions of two HINB. These descriptions set the stage for the discussion on 
business and technical challenges that we foresee for HINB implementation. These challenges are 
described in Section 3. 
 
We conclude this document with a Section 4 which discusses how HINB can be evaluated and Section 
5 which summarizes the whole document by deriving functional requirements for the HINB. 
 

1.2 Motivation for HINB Definition 

One of the objectives of NisB is to implement a platform that allows business users to share his 
knowledge as a means to establishing interoperability with others. This platform exposes some 
auxiliary services to make interoperability happen such as allowing users to change mappings and 
billing others for usage of mapping.  

In order to conduct the system evaluation and in order to show the value proposition of NisB, we aim 
to build applications on top of the NisB platform. We foresee two types of such applications.  

The first type is a classic Business to Business (B2B) data integration applications and the aim here is 
to show that NisB System supports this type of applications  more effectively than the existing 
approaches. The use-cases that we are developing based on the inputs from  CRF and Momentum 
illustrate this type of applications. These applications are described in D5.1. 

The second type of applications should demonstrate that the NisB platform allows new type of 
applications. Something that was not possible before with the pair-wise knowledge sharing. Once we 
have a network of shared knowledge, we would like to demonstrate that something visionary and 
completely new is possible in this network. 

Examples of these visions are (among the others): real time (instant) interoperability, collaborative 
creation of interoperability, and search for business/service by its schema. This is something that 
really goes beyond state of the art, possibly setting new directions for future applications. These 
second types of applications are the HINBs: Highly Innovative Network Business. 
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1.3 The role of HINB in the NisB project 

The current NisB system implementation offers a platform that supports business document 
interoperability based on concepts and micro-mappings. 

The features currently implemented are in line with the requirements and challenges expressed by 
the use cases, which have a clear vision about the domain of interoperability and the business goal 
would like to obtain. 

As we will see in the following chapters HINB include more ambitious elements 

The challenges they pose are something that goes beyond the current state of the art. We want to 
address challenges and situations that in the real business world are currently addressed by 
investment-intensive and almost completely non-automated processes. . 

Given these preambles, we have to admit that NisB system is not ready to fully implement the HINB 
as we envision them. 

Current implementation works fine with inter-domain interoperability or standard business views, 
but in order to realize the HINB some more steps are necessary. 

Fortunately, NisB’s inner technologies and architecture make it the optimal ground for the realization 
of HINB: the technologies adopted and the architecture implemented are flexible and powerful 
enough to allow the implementation of the HINB as an additional layer on top has already been 
realized 

Of course it will be necessary to develop additional features and services in order to address the 
challenges posed by HINB, but in this sense such new features can be seen as an example of  how 
powerful and flexible the NisB system is. 

In this sense HINB and NisB are intertwined: on the one hand NisB represents the platform that will 
make HINB possible. But on the other hand HINB are the enhancement that will push NisB platform 
to a new standard of services offering and will increase the value proposition of the system. 

 

1.4 Description methodology 

In the next chapters two HINB application scenarios are described. 

Unlike the use cases described in D5.1 “Use case description”, where a methodology for describing 
use cases has been provided and applied in the description, in the case of HINB it is not possible to 
define and apply a specific methodology. 

Of course there are some topics that are common to both HINB, e.g., the documents involved the 
description of the scenarios and the technical requirements. But in general it was not possible to 
apply a specific methodology to describe them.  
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2 HINB Scenarios 

2.1 HINB1: Automotive-textile cross sector scenario 

2.1.1 Scenario description 

The automotive-textile cross sector scenario envisages a situation where two different domains 
establish a relationship with the purpose of creating new business opportunities. The two domains 
are quite different from each other in terms of standards, internal procedures and so on, so 
communication is not easy. Nevertheless, one of the relevant parties would like to enter a new 
sector. 
Consider, for example, a small Italian textile provider looking to enter the automotive industry, a 
bare fresh unknown for him, by offering Fiat some new velvet car-seat covers. The textile provider 
may very well be accustomed to collaboration processes within the textile industry, such as 
importing cashmere from china or selling to a new furniture shop in India, covering all business 
processes required: procurement, distribution, supply chain management, product development, 
marketing, sales and financials. This provider may even have its ICT systems support the textile 
industry standards (e.g. CAD files, STREP, BOD files, MODA-ML standards).  
However, overcoming the technical challenges when tapping into a totally new ground may pose a 
high bar for some SMEs. This textile vendor now has to learn and adapt its system to support new 
standards serving the automotive industry (e.g. PDM, CAM, ODETTE), correctly interpret Fiat’s RFQ 
specifications, realize and assess the governing processes (timing, destination sites, volumes) and 
provide Fiat with relevant and valuable information and materials, such as samples, prototypes, 
drawings, chemical composition descriptors, and so on, eventually reaching a state of a stable 
collaboration protocol with Fiat. 
In this scenario we will aim at lowering the entry barrier for this textile vendor and automate, to a 
certain extent, its initial collaboration setup process. 
The whole scenario described above is represented by the two following diagrams. 
In the first diagram the AS-IS situation is depicted, where different players, with different ICT 
infrastructures try to communicate each other. 
Communication and interoperability is, of course, possible, but the effort in terms of time and money 
is really high. 

 

Figure 1: Cross sector HINB As-Is 

The second diagram represents the optimal solution aimed with the use and adoption of NisB. 
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Both companies keep their existing infrastructure, but information are passed through the NisB 
system, which is able to extract the pieces of information and build the interoperability bridges that 
make the communication a lot easier and economically sustainable. 
 

 

Figure 2: Cross sector HINB To-Be 

 

2.1.2 Motivation 

Nowadays, one of the crucial needs of the extended enterprise is to establish a very fast connection 
among all the parties that compose it. Here, for extended enterprise it is intended a loosely coupled, 
self-organizing network of firms that combine their economic output to provide products or services 
offerings to the market. And for "fast connection" we intend here the ability to build very quickly the 
communication channels required for exchanging goods and information. Traditionally, the 
investment needed for obtaining a smooth cooperation between companies was huge, as well as the 
implementation times. Often, heavy process reengineering intervention for aligning input and output 
between firms was required. Systems built with different if not incompatible technologies were very 
difficult to interface and one of the most unpleasant consequences of this model was the extreme 
rigidity of the systems so built. Once, at least until the end of last century, companies were not 
subject to frequent changes as today, and this type of restructuring could still be incurred from time 
to time. 
 
The situation today has changed significantly. The dynamics by which companies establish new 
relationships, or interrupt the existing ones is definitely changed. The speed of change requires faster 
and less expensive methods to establish new connections.  
 
If we look at the past history of FIAT for example, we see that important alliances between FIAT and 
other satellite car industries were lasting for decades, without having the need of change the rules of 
business operation defined at the start. At present on the contrary, there are several projects, in the 
context of the car development, which may require the participation of companies for very short 
periods, with ad hoc contracts sometimes signed only on restricted geographical areas. 
In many cases, we can depict the modern extended enterprises as the atomic model of the metal, 
with a lattice of nuclei surrounded by clouds of electrons that are able to move back and forward 
along any direction of the reticulum. Electrons, in this representation, may be the products and 
services that the SMEs are able to provide, while the nuclei can be assimilated to the sites where 
those products and services have to be delivered. It has to be added that in this model, each product 
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or service description usually differs from each other and that a priori it is not possible to evaluate 
the extension of these differences. Finally, and this is the key point, the effort required for making 
the systems interoperable are always shared among the partners, because each integration, each 
new connection that has to be established has its own peculiarity. Recalling the atomic model 
metaphor, with thousands of firms that need to be integrated or disconnected very frequently, it is 
easy to see that the overall costs become unsustainable; thus, it is necessary to think about 
something that allows an almost immediate reconciliation between different ways of intending and 
playing business. 
From the perspective of a modern extended enterprise, this is the main motivation that push the 
HINBs development. 
 

2.1.3 Business opportunities 

For SMEs, the opportunity to enter new unexplored business domains without the need to heavily 
re-engineer their business processes and completely revise their ICT infrastructures (without 
extensive costs and time investment), represent obviously a great business advantage. The possibility 
to join and disjoin business networks as the dynamics of the market play without the traditional 
effort these transitions typically entail  allows SMEs to adapt to the increasing pace of globalization, 
increase their sustainability and, taken to a scale, invigorates the whole economy dynamics .  
Larger organizations, however can sustain the burden of changing collaboration patterns with more 
ease, enjoy on their part from the resulting availability of more potential partners that easily comply 
with their more mature and flexible ICT infrastructure. 
 

2.1.4 Documents and datasets 

Both textile and automotive domains currently have their own standards for providing various types 
of documents and information. 
PDM, CAM, ODETTE are just some of the most famous standards available in the automotive domain, 
while  CAD files, STREP, BOD files, MODA-ML are the counterparts for the textile world. 
In addition there are plenty of not standard formats that some manufacturers use. 
Interoperability among these standards is very difficult and expensive. Not only they are written in 
different formats and use different languages, but they also belong to different domains. 
Given these preambles, there are two main types of documents necessary to this HINB: 

 Technical document of the fabric provided by SME: this document will describe all the 
physical and technical characteristics of the fabric proposed by the SME. 

 Technical document of the requirements provided by FIAT: this document will describe 
which features are required by the fabric that FIAT wants to use in their new car model. 

These documents will belong to different domains and will be written in different formats. 
FIAT currently uses an internal standard which is not recognized outside the FIAT world. This means 
that all the knowledge concerning such kinds of documents belong only to FIAT staff. 
For the textile SME we will suppose that they make use of a recognized standard which is MODA-ML. 
MODA-ML is a powerful interoperability language for the Textile-Clothing industry that aims to offer 
format specifications for the data exchange based on XML. 
The knowledge concerning MODA-ML is open source and well available also trough Internet. 
The main challenge will be to create the necessary mappings between the elements that are 
common to these two different formats with minimal efforts while relying on mappings to similar 
elements that already exist in the NisB network. 
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2.1.5 Technical Ramifications 

The Evolution process of NisB will take a pivotal role in the realization of this HINB. We will have to 
show how correspondences that cross the domain boundary are leveraged to form robust micro-
mappings between the two formats. Moreover, we will have to show how focused user input is 
propagated to create bridge-heads between the two formats. 
 

2.2 HINB2: Software Platform for the Business Associations 

Business associations are widely known and established phenomena in today’s business 
environments. They consist of companies that share common interests due to geographical proximity 
or shared business goals.  
Usually, the goal of such associations is to empower their member companies. This is achieved by 
sharing relevant knowledge, creating new business opportunities, discussions with policy makers and 
networking among members. 
In this HINB we would like to assess new means by which business associations can help their 
members. We would like to setup NisB System for the businesses involved in the association and to 
encourage them to share their business documents using this system. On top of the NisB System of 
that kind we would like to develop a number of services that would help the member companies in 
the following manner:  

 Explore new business opportunities by creating ready to use supply chains in advance. This 
supply chains would be agile and easily configurable for the new business opportunities that 
the companies would aim to explore together 

 Establish compliance with a new policy or industrial standard. Compliance and 
standardisation typically require upfront investment of cost and effort, which therefore 
poses a barrier especially for SMEs. By performing this task in a collaborative manner, 
companies can achieve their levels of compliance in less effort and by that increase their 
competitive edge. 

 Forecasting and modelling the cost of Interoperability. In order to promote new business 
opportunities, the companies need to better understand and measure the costs that would 
accrue from the integration efforts that are needed. The established NisB system will help 
the companies to create such an assessment and to properly price the newly created 
interoperability assets. 

 Identify new business opportunities by assessing the similarity among different schemas and 
find the best schema that is likely to respond to the company business needs. 

 Analyzing the business network in order to identify and fix interoperability gaps (white 
spots). 

 
We define this HINB as a software platform for interoperability and collaboration for business 
associations. We claim that this type of highly innovative networked businesses scenario is general 
and applicable to many industries and geographical locations. To claim the case we describe this 
HINB by a list of the services such platform will provide to its users.  At this point of the project we 
aim to make this list as comprehensive as possible, in order to facilitate the discussion with potential 
stakeholders and in order to fully understand the technical and business requirements for the HINB. 
Later, we intend to select some of these services for implementation and evaluation. 
 
The next section will discuss the challenges the business associations are facing and how this HINB 
can help to resolve them. Next, we will describe in details each one of the services this HINB will 
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provide. We conclude this HINB with the definition of actors of the documents  that are involved in 
this scenario.  
 

2.2.1 Motivation  

Business associations exist to add value to their membership.   They are generally established by a 
number of organisations in the same market, who are often in competition, to represent their 
members and provide them with services.  They exist because they can provide these services more 
efficiently than their members can provide them individually.  The two basic functions of trade 
associations are representation and the provision of information to members. Their role, size and 
importance depend on the sector they represent and government policy towards that sector. 
 
In the UK most are defined as ‘Third Sector’ organisations, i.e. they exist not to make a profit but 
provide support.  They can be funded by donors, contracts, government grants, by its service users or 
a combination of these routes.  According to the Trade Association Forum (www.taforum.org) there 
are in excess of 122 Trade Associations in the UK, with subscription income distributed as follows: 

 Under £200,000 – 34% 

 Between £200,000 and £1,000,000 – 44% 

 Over £1,000,000 – 22% 
 
According to Boleat at.al (Boléat, 2010), the environment for trade associations in the UK is 
undergoing considerable change as a result of a combination of factors (listed in order of importance 
to the associations surveyed): 

 

Concern Identified NisB opportunity 

The development of the internet should lead to 
considerable changes the way my association 
operates  
 

Associations are thinking about the internet, its 
tools and how this can improve their business. 

Mergers between members will reduce 
subscription income 
 

NisB offers an increased value to members 

Mergers across sectors will make management  
of the association more difficult 

NisB has the potential to simplify the 
management 

The globalisation of business will make 
management of the association more difficult  

NisB has the potential to enhance these 
relationships. 

Changing legislative and regulatory requirements 
will make the existing trade association structure 
in my sector less appropriate 
 

NisB will offer a mechanism for evidencing policy 
influence and coping with regulatory change. 

 
One of the main objectives of Associations is to increase economic activity of its members.  To 
illustrate this consider the example of Momentum which represents the ICT employers in Northern 
Ireland.  In the last three decades the ICT industry has grown from virtually zero to a sector 
employing over 25,000 people and contributing in excess of $1Bn to the Northern Ireland economy – 
a region of 1.5 million people.   
 

http://www.taforum.org/
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Government policy aims to continue and promote this growth and some of the mechanisms include 
support for training, R&D, innovation and clustering.  This support aims to promote economic growth 
and is available from a number of sources: 
 

 At a regional level from several government departments 

 Through the UK wide Technology Strategy Board 

 Through Intertrade Ireland (an all island body) 

 EU funding 

 As tax incentives 
 
Momentum’s members require knowledge about eligibility, funding rates, application and 
administrative processes in order to access these and also need to feed back to the policy makers in 
order to shape the current policies and influence future ones.  The mechanisms are in constant 
change in response to policy change. 
 
In this example the schemas in the NisB network comprise a number of business documents: 
 

 funders – information they require for eligibility, application and administration 

 companies – business information (such as a business plan and outputs) 
 
A situation could be envisaged where NisB would ‘match’ these schemas and provide a much easier 
route for information exchange between the parties.  Companies would have easier and more direct 
access to funding and the funders would have more evidence regarding the effectiveness of the 
activity they wish to promote. 
 
This offers a clear opportunity for a trade association using NisB to add considerable value and 
significantly improve access to and feedback from companies to promote growth. 
 

2.2.2 Description of HINB Services  

In this section we provide a detailed description of the services we envision for this HINB. Each 
scenario presented as a standalone service that the NisB Systems would be able to provide. 
 

2.2.2.1 Automatic supply network adaptation 

A NisB System that contains information from many enterprises represents a complex supply 
network which facilitates many types of B2B interactions. Such a network is usually associated with 
constant changes and high degree of dynamics. Companies expose new schemas to support new 
type of interactions and changes existing schemas to provide even more types of information. 
Traditionally, implementing such changes requires is a cumbersome and time consuming process 
that requires a lot of human work and attention. We believe that using the infrastructure of the NisB 
System we can support the changes in the network in a more efficient manner. 
The first step in this process is a constant monitoring of the NisB network and identification of the 
new and changing schemas. Once the change is identified, the network should search for the 
schemas that may be influenced by this change and alert the relevant schema owner. The next step 
is to automatically suggest what should be done in order for the network to adopt the changes.  
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We believe that the NisB system is properly positioned in order conduct a research on supply 
network adaptation. Our aim to understand to what extent such adaptations can be automated and 
what are the tools that we need to provide to schema owners in order to support the NisB systems 
during this process at one hand and monitor the suggested changes on the other. 
The companies involved in the NisB system can highly benefit from this type of service since its goal 
is to reduced transaction costs, provide early alerts about the changes and reduce the amount of 
errors introduced into the system. 
 

2.2.2.2 Compliance with standard or new policy 

This service demonstrates how the value network can work collaboratively in order to achieve a 
common goal.  
Many value networks are supported and facilitated by dedicated trade associations. One of the roles 
of such an association is to represent businesses in the network in front of (governmental and/or 
regional) policy makers. Examples of such associations include vertical industry associations and 
regional development agencies. When a new policy is discussed, the associations advocate the 
interests of the businesses they represent. When the policy or regulation is introduced, the relevant 
association helps their members in applying the policies by providing trainings and legal support.   
Some policies require enterprises to invest in their ICT infrastructure. For example, REACH [15] 
compliance requires organizations to submit electronic reports to governmental organizations. We 
claim that when a new policy is introduced, the NisB system will help the trade association in serving 
as a vehicle for applying the regulation at the ICT level of its members. With the help of the NisB 
system, the investment required in implementing new policies can be greatly reduced.  
Envision a case where a governmental agency requires the periodic submission of an electronic 
report from specific types of SMEs (e.g., report on carbon emission levels). Implementing this 
regulation may imply a significant burden on each of SMEs. The introduction of new regulation by the 
governmental agency can be modeled as an introduction of a new hub into the NisB network. An 
edge between a node and the hub indicates the mapping efforts required in preparing the electronic 
submission of the report based on the ICT system of each SME. Figure 3 schematically depicts how a 
new hub is introduced into a NisB network.  
Dividing the mapping tasks among multiple members of the network and sharing their efforts can 
save a lot for the individual members and the network as a whole. Coordination is required in order 
to come up with an initial minimal set of micro-mappings. Assuming that there are common 
schemata and vocabulary elements across the ICT systems of the individual members, micro-
mappings from this set can be composed by transitivity and more edges can be created for additional 
members. For example, in Figure 3Figure 2, only the solid-line edges were created explicitly. The 
dashed-line edges represent edges that were added by way of transitive composition by the NisB 
system. An association of the relevant SMEs can play the role of facilitating the coordinated effort. 
An interesting feature of the model can be that of rewarding for the effort invested in establishing 
the new edges, thus ensuring fairness. We plan to evaluate these types of scenarios of introducing 
new regulations with the use case partners and their end users. 
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the new hub -- portal of 

the governmental agency

 

Figure 3: A Sample HINB Scenario: Introducing a new Hub to the Network 

 

2.2.2.3 Information Economics with Interoperability Contribution 

NisB in addition to demonstrating a novel system harnessing the power of the crowd to resolve 
interoperability issues and learn from the community experience, presents a business model where 
partners are compensated for sharing knowledge with other parties in a business network. This is a 
new area of trading, an area where bits of knowledge, known as micro-mappings, are traded by the 
NisB community, a community with a shared interest that would like reduce the cost of exchanging 
business documents. 
While NisB as part of its research (see WP4) covers the state of the art in electronic trading and 
applies it to the novel trade community of NisB, many questions remain open and NisB is an ideal 
platform to experiment with. 
Some of the questions that arise relate to the value of the information, and its value compared to 
other knowledge assets. Experimenting with the NisB platform should provide guidelines to pricing 
contributed knowledge, perhaps even evaluating how new contribution may affect existing 
contributions. 
Let us assume that a NisB system is in place. This system consists of several alternative assets (e.g., a 
freely available asset and proprietary asset) with different associated costs. The following experiment 
can be made: 
A partner would like to get an interoperability service from the system in order to exchange business 
documents with another partner. Assuming that the True interoperability is known (by means of 
golden mappings and transformations), and the Goodness of an interoperability suggestion can be 
measured with precision and recall against the golden benchmark, the following questions come in 
mind: 

 How good is a specific solution compared to other alternatives? 

 How much does the best solution cost? 

 How far a given solution is from an optimal solution? 

 How much does the optimal solution cost? 
Once these questions are answered we would like to answer the following questions: 

 How to compute the cost of the contribution that will be used in one or many optimal 
solutions 

 How much does a new contribution, or a modification (including in value) of an existing 
contribution affect other contributions? 
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Further steps in this research are optimal billing models that take into consideration the micro-
payments nature of trading with bits of knowledge. This research will suggest aggregated pricing for 
a collection of knowledge assets, and will show how such aggregated pricing affects, i.e. minimizes 
the effort in establishing the value of interoperability. 
We believe that this research is not just relevant to the NisB project, but may lay the foundations to 
knowledge trading in general. 
 

2.2.2.4 Business Document Quality Assessment 

NisB is a community of partners sharing same business interest that would like to exchange business 
documents. A major problem in exchanging business documents is that the partners usually develop 
their business document meta-data, typically an XSD schema, also referred as schema, independently 
from their partners. 
NisB as a collaboration system, easing the interoperability of exchanging business documents 
between its partners, includes innovative algorithms to analyze external schemas and associate them 
with the knowledge already existing in the system that was contributed to the system by its existing 
partners. 
utilizing  this knowledge NisB as a HINB may provide the service of examining schemas suggested by 
its partners, analyze those schemas and report to the partner how well this schema comply with the 
existing standards in the community, either formal or ad-hoc standards. This report will provide the 
partner with the following information: 

 How much of the suggested schema can be “understood”, i.e. interpreted by the NisB system 
and associated with existing knowledge in the NisB system 

 How much, and what part of the suggested schema is new information that might contribute 
in the future to the NisB community 

 Areas in the schema that are not well structured according to the existing standards in the 
NisB system, that the partner may consider modifying to better comply with the existing NisB 
knowledge 

It should be noted that this service is not just a service to the partner, but the process contributed to 
the wellness of the system in general, thus contributing to the business area in general. This 
contribution to the community is by assisting and encouraging partners to contribute well structured 
schemas to the system so the coverage of the schema and the interoperability between the different 
schemas is optimal. 
 

2.2.2.5 White spot analysis 

The access to the existing NisB system allows the business association to review and analyze the 
established interoperability paths among network parties and get a full picture regarding the 
network content and structure. Therefore, the provider of the NisB network (in our case this is a 
business association) is in a position to identify problems in the network and suggest actions that can 
improve the general connectivity of the NisB network. 
 
We suggest a service that would be useful to the network provider at the first hand as an indicator of 
the quality and richness of the NisB network. However, the network parties will also benefit from 
such an analysis since the provider action will make the NisB network richer and more robust. 
 
We have identified a number of cases that should be identified in the network and brought to the 
attention of the provider: 
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 Disconnected areas of the NisB network as exemplified by micro-mapping 1 (MM1) at Figure 
4. Suggesting new, alternative, micro-mappings may help businesses to find new 
opportunities in the network. 

 One or more micro-mappings that are used by the majority of the network parties as 
exemplified by micro-mapping 2 (MM2) at Figure 4. Suggesting new, alternative, micro-
mappings would potentially help business to find new interoperability means with higher 
quality and less price. 

 Discovering overused or not used concept in the network. 
 

MM1

MM2

 

Figure 4: White Spot Analysis 

 
In addition to the technical challenges that this HINB introduce, one of the biggest challenges lies 
in the relevant business aspects. The analysis that we perform and the fixes that we suggest may 
make some of the existing data in the NisB network obsolete or less required. It may cause the 
owners of this data to reduce the price and to lose the revenues they got from introducing this 
data into the network. In order to make this HINB applicable in the real word we should design 
clear strategy for the network provider that will define how, when and which improvements to 
introduce into the network. 
 

2.2.3 Benefits for the NisB Network Users 

Since this HINB is built on top of the standard NisB system, its value proposition is similar to what any 
NisB system can offer. This includes seamless interoperability among the parties of the network, 
reduced transaction costs and agility to the changes that are introduced into the network. Still, the 
nature of business network creates an addition benefits as the members of this network share some 
common goals or interests and are ready for higher degrees of collaboration. Due to this there are 
additional benefits that are specific to the HINB scenario: 

 Formation of joint venture in order to explore new business opportunity together becomes 
possible since the NisB platform is accompanied by the required level of personal networking 
and information sharing among the business association members 
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 Joint work on big and costly integration tasks by splitting the work among network parties 
and as a result reducing the costs of interoperability and increase the quality of the 
interoperability knowledge  

 Better assessments of the risks and the costs involved in investment into interoperability 
knowledge.  
 

2.2.4 Actors of the HINB 

There are two major actors in this scenario 

 The business association acts as a facilitator and provider of the NisB network and is 
interested in the general “well-being” of the network as whole. It has an access to the whole 
information available in the NisB network and can monitor and analyze it in order to improve 
the general quality measure of the whole network.  

 The member of the business association acts as a user of the NisB System in general and the 
HINB in particular. Such users are interested in maximizing their own benefits from the 
system use and not necessarily concerned with the benefits of the whole network. This actor 
has only partial access to the knowledge available in the network. 
 

2.2.5 Documents and Datasets 

The HINB scenario itself is not bound to specific type of the document and can be seen as a general 
service for information knowledge sharing among the enterprises. However, due to our focus as a 
project in a business to business interoperability we aim to develop and evaluate this scenario using 
the schemata of business documents the companies usually exchange. These documents include 
product catalogs, requests for quotations, purchase orders, contact details, etc.   
 
 In order to set up the evaluation environment for this scenario, we will use various datasets that 
were collected in WP6 and are reported in D6.1. These datasets ranges from small proprietary 
schemas to the libraries of very complex, standardized ones. 
 

2.2.6 Technical Ramifications 

Most of the services described in the context of this HINB share a common denominator, namely, the 
capability to analyze a mature NisB graph. A mature NisB graph may contain lots of schemata, 
concepts, and micro-mappings. Each of these entities carries meta-data properties that the various 
analysis tasks (e.g., white spots analysis) inspect. The obvious challenge is to maintain these analysis 
tasks in a timely fashion. 
 

2.1 Disclaimer 

At this stage of the project we can already know beyond doubt that the scope of HINB is wide and 
ambitious and that a realization means deep analysis and multi-disciplinary innovative research. 
Therefore, we find it appropriate to state a disclaimer regarding the estimated scope of the 
realization of HINB. We will probably be able to show just a small subset of the several scenarios 
described in Section 2. Our choice will be driven by the availability of datasets (a difficult problem on 
its own right) and we will probably prefer to address issues that reoccur in many of the scenarios, 
such as analyzing a mature NisB graph.  
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3 Main challenges of the HINB realization 

In this section we address the challenges that we need to solve in order to implement both HINB 
scenarios mentioned in this document, namely – cross sector scenario and the platform for business 
associations. Although these scenarios address needs of different industries, we analyzed the 
challenges and came to the conclusion that the degree of the similarity between technical and 
business challenges that we need to address is high.  
 
In order to bring this new form of ICT service into reality we need to address a number of challenges. 
First of all the HINBs should be analyzed and the requirements they pose for the technical 
infrastructure should be identified. Based on this analysis a set of dedicated algorithms and protocols 
should be designed in implemented on top of the NisB System.  
Once the technical infrastructure is able to support HINB, we should implement them in our 
evaluation environment, evaluate them empirically and assess the performance and the result 
quality. Last but not least is to draw a business model that will support the new type of services that 
the HINB offers to their members.  
 
In this section, we refer to two types of challenges – technical challenge and business challenge. 
Technical challenges refer to the data management algorithmic problems that we need to solve in 
order to implement this HINB while, the second type – business challenges refer to business level 
issues that need to be overcome. 
 
Technical Challenges 
 

 Coordination of the network towards common goal. The tasks like collaborative integration 
with another HINB network requires a provider that would monitor the progress of the task, 
collect and integrate inputs from various parties in the network, assess the quality of the 
result and decide when the task is completed. The candidate for such a role may be a 
business association as a provider of the network, however for the tasks that do not involve 
the entire network (adaptation of a supply chain for example) the provider can be chosen 
among the network parties. Choosing such a provider requires support for a mutual 
agreement while the provider task requires tools to receive and manage the data that is 
relevant for decision making. 

 Protocol for joining new passive node into the network. In order to join a new passive node 
into the network we need to identify the existing nodes that can provide a good match for a 
new data. This means that the NisB Network should be able to search and reason about the 
quality and the meaning of the information it contains.  

 Distributed Task allocation. Some of the services require a number of business nodes to work 
in parallel and to split tasks across the NisB network. Once tasks are split each one of the 
network parties can decide on a strategy to complete the task and employ automatic or 
human aided tools in order to complete it. The design and implementation of the HINB 
should support this type of task allocation and distribution. 

 Analysis and monitoring of the changes in the network. In order to support automatic 
reconfiguration of the supply chain, the network should be able to monitor and record all the 
changes, forecast the effect of those changes and inform the affected partners about the 
change.  
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 Analysis and monitoring of critical paths and weakly connected areas. Identification of critical 
path and the various connectivity measures requires analyzing the whole graph and brings 
performance and scalability issues into the system. 

 
Business Challenges 
 
A number of business challenges have to be addressed in order to pave the way to implementation 
of the HINBs:  

 The distribution of power within the value network: Powerful actors in the network 
influence the adoption of interoperability standards by other network actors. This challenges 
occurs both on an institutional level, i.e. between firms, but also on an individual level  
(NICKERSON & ZUR MUEHLEN, 2006). The design and implementation of the HINBs must 
acknowledge the asymmetric distribution of power and different interests of stakeholders in 
the value network in order to be successful. 

 Network economics and path dependency: Following the principles of network economics, 
the more interoperability information is provided, shared, and used, the more successful is 
the HINB. In order to accelerate the adoption of NisB principles and using findings from path 
dependency, the HINB implementation must make sure to reuse the existing interoperability 
information. 

 Intellectual Property Rights issues: Both NisB in general and the HINBs in particular assume 
the recognition of interoperability information as an economic good. Interoperability 
information qualifies as an intangible asset, i.e. control of ownership must be permanently 
ensured. As the HINBs rely on the sharing, trading, and using of interoperability information 
as enabler for business success, HINBs must clearly address the question of ownership. This 
challenge is also important in cases when HINBs dissolve. 

 Liability issues: As the NISB system provides services that depend on the contribution of a 
variety of individual contributors it needs to be defined who will be held accountable in the 
case of false or poor quality interoperability information. Imagine that HINBs cannot fulfill its 
legal or contractual obligations with 3rd party due to poor interoperability information. Which 
actor inside or outside the network is to be held accountable. 

 Quantifying the economic superiority of HINB: Costs are relatively easy to quantify, whereas 
benefits often are not at all (WEITZEL, BEIMBORN, OULM, & NIG, 2006). This issue has 
already been addressed in D4.1 – Cost and benefit model for NisB network nodes. The 
challenge with regard to HINBs, though, is the need to compare not only individual 
organizations, i.e. actors in the value networks, but value networks as a whole. 

 Critical mass. Not only individual NisB users in general, but HINBs in particular require a 
critical mass of participants and of content in the network before it can leverage its potential. 
Therefore it is necessary to incite organizations contribution to the network and participation 
in the HINBs. Social exchange theory explains how individuals can be motivated to engage in 
the network by rewarding them with incentives. Solutions for this challenge can be 
transferred from the area of crowd sourcing where a mass of individuals gets a small amount 
of money or credits for providing their human knowledge. 

 Pricing. There are two types of pricings necessary to be defined. One for the services 
provided to the network participants and one for the contribution to the NisB system. As the 
value of the contribution is subjective and of variable quality the price needs to depend on 
the quality of the contribution. Also, in order to compensate the contributor of the 
knowledge, the usage of this knowledge by others should be traced.  
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 Design time vs. run time. The reconfiguration of systems involves high efforts. In order to 
lower costs throughout the whole lifecycle from the design to the implementation of 
interoperability information, automated configuration principles must be used as widely as 
possible.  
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4 Measuring HINB 

An essential part of the HINB scenario definition is the development of the relevant evaluation 
metrics. This is the topic of this section.  
 
The goal of NisB research is to support companies and in particular SMEs to engage in new 
networked business opportunities overcoming the associated barriers (e.g., high integration and 
interoperability costs), so that it will be by measuring these variables (costs and times) that it will be 
possible to appreciate the expected benefits. 
 
Variables like the “average time required to the SME for being able to exchange a 100% lossless data 
with the new Customer” or “total cost deriving from the NisB method integration” will be measured 
in the As-is situation. 
The entities that constitute these variables will be documents and processes that need to be adapted 
to the new domain.   
 
The same variables will be then measured using NisB approach in order to evaluate the real 
effectiveness of NisB in solving such interoperability problems. 
It is also important that the documents provided by NisB can be easily integrated in the existing 
infrastructure of the companies, so that no extra effort is needed in order to use NisB. 
 
The realization of HINB should be driven by measuring the effort that all actors spent. 
With “effort” we mean the measurement of time and resources spent by the all partners in order to 
agree on the required mutual mappings and transformations. 
In order to quantify the effort spent, NisB system shall provide several pieces of information that 
should be measured. Such pieces of information are summarized in the table below: 

 

Information Description 

Number of schemata How many documents are necessary to build a 
mature and rich NisB graph 

Number of concepts How many concepts are necessary for a useful graph 

Size of schemata and concepts How many attributes constitute a concept and a 
schema 

Number of micro-mappings How many micro-mappings are necessary to build 
interoperability between two documents 

Size of micro-mappings How many correspondences constitute a micro-
mapping 

Number of user created micro-mappings How many micro-mappings defined by users are 
necessary to build interoperability between two 
documents 

Number of micro-mappings edited How many micro-mappings should be modified to 
build interoperability between two documents 

Number of user interactions How many times the users needed to enter\exit the 
system before having a running environment  
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The current implementation of the NisB system provides a rich set of metrics (called NisBits) that 
subsumes the above. At present they are used for accounting purposes. These metrics will probably 
used also to measure HINB. 
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5 List of requirements 

From a very general point of view the requirements expressed for NisB system and detailed into D1.2 
“Requirements for the NisB network” also apply for the development of HINB. 
This happens because HINB are actually instances of the NisB system, together with the use cases. 
But because of the ambitious nature of the HINB and the challenges that were discussed in the 
previous section, the already reported requirements are not enough. 
 
This section includes the list of formal requirements that we derived from the content of previous 
sections: 
 
 Using the methodology and the requirement template from D1.2 we are formalizing the 
requirements as follows: 
 

Identification Requirement ID HINB_1_1 

Requirement Name Effort measurement 

Reference WP WP5 

 Description NisB system shall be able to indicate the effort spent to 
reach interoperability by measuring several kinds of 
information 
 

Users User TXT, SAP 

Target Partner(s)  

Status Type FUNCTIONAL 
 

Priority HIGH 

Actual Status NEW 

Interfaces Input Several kind of measureable information 

Output A value indicating the effort spent 

 Test Reference ID  

 

Identification Requirement ID HINB_1_2 

Requirement Name Distributed Task Coordination 

Reference WP WP1, WP2, WP3 

 Description The NisB System shall be able to split the interoperability 
task to smaller reusable pieces, assign this pieces to the 
different NisB network parties and monitor the completion 
process 
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Users User SAP 

Target Partner(s)  

Status Type FUNCTIONAL 
 

Priority HIGH 

Actual Status NEW 

Interfaces Input Missing set of concepts and micro-mappings 

Output A set of independent tasks for network parties to come up 
with the missing elements 

 Test Reference ID  

 
Identification Requirement ID HINB_1_3 

Requirement Name Protocol to add new knowledge to the system 

Reference WP WP1 

 Description Once the new knowledge is available for the integration with 
the NisB system, the protocols to make this knowledge 
accessible should be employed. 
 

Users User SAP 

Target Partner(s)  

Status Type FUNCTIONAL 
 

Priority HIGH 

Actual Status NEW 

Interfaces Input Knowledge to integrate into the NisB System 

Output New knowledge is integrated into the system 

 Test Reference ID  

 
Identification Requirement ID HINB_1_4 

Requirement Name Monitoring the whole NisB graph 

Reference WP WP1 

 Description In order to identify problems in the graph and to suggest 
improvements an analysis of the whole graph is needed. 
 

Users User SAP 
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Target Partner(s)  

Status Type FUNCTIONAL 
 

Priority HIGH 

Actual Status NEW 

Interfaces Input NisB Graph 

Output Report on the structure of the graph 

 Test Reference ID  
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