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Abstract 

The support of knowledge intensive tasks is 

a major concern of the research area of process 

oriented knowledge management. An interest-

ing aspect is the support of weakly structured 

business processes with IT-tools. This contribu-

tion describes a software approach that com-

bines the advantages of search engines that are 

accessible on the Internet and from professional 

information providers with a flexible organisa-

tion system for documents and conceptual struc-

tures (referred to as knowledge items) obtained 

from the research in a specific application do-

main. It aims at supporting systematic research 

activities that go beyond a single-step ad hoc 

retrieval and that request a systematic search 

strategy which includes iterative query refine-

ment and the organisation of search results and 

documents. A domain specific information 

model will be used to organize all items (docu-

ment and concepts) according to their domain 

and task specific relevance. During the research 

this domain model will be used to assist the re-

trieval process in the research activity.  

The system is applied for the support of sys-

tematic researches in the domain of marketing 

and internationalization for the exploration of 

new markets for a company and should be used 

by SME, which have only limited time and ex-

pertise to carry our extensive information re-

search activities or by consulting companies that 

carry out that research as a service for their cli-

ents. 

1. Introduction 

Systematic knowledge organisation becomes 

more important as the amount of information 

still increases rapidly and is relatively easy to 

access – compared to the possibilities that exist-

ed some years ago. A number of powerful 

search engines are available to search on Inter-

net and Intranet resources and they provide the 

expert with powerful means to retrieve the 

needed information with a number of iterative 

searches.  

Still, the appropriate search for users with 

less experience in the domain in question will 

be more difficult and the traceability of iterative 

searches is still a problem. Thus, assistance dur-

ing the individual search steps would be desira-

ble in order to query appropriate sources with 

the right questions (Assisted search). In order to 

be able to trace the subsequent (iterative) 

searches, a way of documenting the individual 

research steps would be useful to either com-

municate the course of a search process to per-

sons not involved in the research (e.g. clients of 

a consultancy company) or to document and ar-

chive the search activities in order to reuse them 

later or to share them with colleagues.  

After the retrieval process itself it is usually 

necessary to store the relevant information in 

order to capture the current state of the research 

for later reporting and to organize the infor-

mation in some task-specific way, so that they 

form a dossier that files all the information rele-

vant for the research carried out. 

Finally, it should be possible to document the 

knowledge gained from the research in a more 

abstract way on a conceptual and system inde-

pendent level, which should in turn be usable to 

organise the information pieces accordingly.  

For this purpose, we have developed a soft-

ware prototype within the project AMI-SME 

(Analysis of Marketing Information for Small 

And Medium-Sized Enterprises) that combines 

advantages of existing Internet search engines 

with modern text analysis functionalities and an 

intelligent ontology based storage system for 

documents and knowledge items. It has been 

envisaged as a system that can perform a variety 

of very complex information gathering and 

analysis tasks as well as the provision of a 

framework for the organization of useful infor-

mation pieces on the basis of a conceptual struc-

ture. The solution aims at supporting systematic 

research activities that goes beyond a single-

step ad hoc retrieval and that request for a sys-

tematic search strategy which includes iterative 

query-refinement and the organisation of search 

results and documents. A domain specific in-



 

 

formation model will be employed and used to 

organize all items (document and concepts) ac-

cording to their domain and task specific rele-

vance. During the research this domain model 

will be used to assist the retrieval process in the 

research activity. 

A systematic research consists of a number 

of iterative retrieval steps which have to be car-

ried out in a specific order with a dedicated task 

specific purpose. The results need to be filtered, 

sorted and stored for further processing or doc-

umentation. Current search capabilities do not 

support such a multi-step research activity and 

do also not support the organisation of the re-

sults in an application or domain dependent 

structure.  

This contribution describes a practical appli-

cation of semantic technologies in an applica-

tion domain of marketing and internationaliza-

tion for the exploration of new markets for a 

company. This domain is information intensive 

and needs a proper organization to enable re-use 

and transfer of the knowledge acquired during a 

research session. It employs a domain model 

that is used in a dual way: as a guiding structure 

during the research steps and as an organising 

structure for collecting the results of the re-

search.  

The rest of the article is structured as fol-

lows: after briefly introducing the characteris-

tics of weakly structured business processes the 

application are of market research and its appli-

cation within CiaoTech will be described in sec-

tion 2. Afterwards, the use of ontologies as con-

ceptual structures to support the two main 

objectives of the IT-solution is explained in sec-

tion 3: assisted search and organisation of the 

research findings in a conceptual structure. The 

following section 4 will focus on the technical 

architecture and illustrate core functionalities 

using different aspects of the user interface. In 

section 5 we will discuss some related ap-

proaches und give an outlook in the concluding 

section 6.  

2. Weakly Structured Business Pro-

cesses and Knowledge Intensive 

Activities 

The knowledge intensive activities within 

Business Processes are often only weakly struc-

tured regarding the execution sequence of the 

tasks. Moreover knowledge is often flowing be-

tween different business processes and acts in-

dependently of the sequence of actions within 

the core business processes, as indicated by the 

knowledge interactions in figure 1 below.  

 

 

Figure 1: Knowledge Interactions spanning sev-

eral Business Processes after [1] 

 

The characteristics of weakly structured pro-

cesses are usually specified as having a high 

variability on the executions of the single tasks 

and a low repetition rate. Knowledge intensive 

activities on the other hand are characterised by 

an information demand that could not be fore-

seen before the execution of the activities and 

that has to be satisfied within the task for suc-

cessful completion. Thus, new knowledge must 

be acquired by the persons carrying out the pro-

cess. Moreover the processes are often tightly 

connected to informal communication and in-

formation activities that will be carried out by a 

small number of actors which could span organ-

izational boundaries. Those aspects together 

make these processes hard to manage and to 

support by classical approached to business pro-

cess modelling and –support. A number of ap-

proaches have been suggested to support the in-

dividual activities of the knowledge worker in 

order to derive process patterns (process min-

ing) or task structures (task-oriented knowledge 

management), see for example [2], [3]. These 

approaches try to identify the underlying struc-

ture, which is more task-oriented than strictly 

process oriented and try to model it using a bot-

tom-up approach.  

The approach taken in the AMI-SME project 

is similar to the task-oriented approaches but 

adds the methodological dimension as a struc-

turing element – the goal is to support the in-

dented application area as good as possible, in 

contrast of building a tool for all purposes. Spe-

cifically the following guidelines where used 

when designing the system: 

 

 Focus on the underlying methodology that 

is used to carry out the process (support for 

marketing methodologies) 

 Embrace the project instance, not only the 

process model (support for the market re-

search project)  

 Discriminate information sources at 

runtime  (always provide all the available 

information sources) 

 Support the communication and sharing of 

information from an individual perspective 

(organisation of information according to a 

domain specific model) 

 

The information sources play a crucial role 

for knowledge intensive activities. It is more 

likely that such information sources specialised 

by topic provide more reliable and relevant in-

formation than general or multi-topic infor-

mation sources. However, at least in the use 

cases of this research, such information sources 

cannot be identified in advance, only during the 

information search. It is most probably subject 

to the experience during this project to develop 

a stable set of information sources that provide 

the best information for the current demand. 

2.1.  The Case of Market Research 

Especially small and medium-sized compa-

nies (SMEs) have to look for information with-



 

 

out investing too many resources in terms of 

time and money, in particular without being 

able to dedicate internal resources fully to this 

task. As valuable information about external 

business factors is readily available on the Web, 

what is needed is to explore the web resources 

properly. On the other hand the expertise of 

SMEs in using internet tools is rather restricted, 

especially if the domain that is researched for is 

only partly known. Therefore there is a need to 

provide tools that would simplify the Internet 

exploration process as a foundation for decision 

making for subsequent processes of an interna-

tionalisation project. 

Increasing competition and globalisation 

trends are challenging companies to expand the 

target markets for their products and services in 

foreign countries. The process of internationali-

sation necessitates many decisions. Adequate 

information (e.g. relevant products and compa-

nies, or the market situation) about the specific 

industry niche is required to support decision 

making and ensure the successful implementa-

tion of the internationalisation strategy. The 

core questions of internationalising SMEe with 

respect to the target country are: 

 

1. Who is a suitable partner? 

2. What are functions that my product has to 

provide to maximize product success? 

3. What regulations do have to be adhered?  

4. Is there an interesting market, after all? 

 

Such information is valid only for a particu-

lar geographical area and very niche specific. 

Therefore it is often not available in editorially 

proven commercial or public databases, but dis-

tributed over several homepages of companies, 

research and governmental institutions, media, 

and individuals. Moreover the research for the 

required information consists usually of several 

individual search steps and requires that one 

could keep track of the researched information 

at a later stage too (e.g. when the internationali-

zation of the products is to be carried out). 

The business case of Marketing Research 

and Internationalization for SME represents a 

challenging application setting for IT-based re-

search tools, because of the following reasons: 

Firstly, these types of information researches 

are related with both the business perspective of 

the company (products, competitors, markets) 

as well as with the specific domain branch-

related information (such as technologies, com-

petitors, trends), thus spanning a heterogeneous 

field of research questions with a rather broad 

scope of potential useful information sources. 

Secondly, a marketing or internationalization 

research is carried out in an SME only occa-

sionally, therefore research experts are not like-

ly to be found within the enterprise; a proper 

guidance how to carry out the research is there-

fore desirable. Another approach for such a re-

search would be the use of external consultants, 

but in this case the transparency of the research 

and the proper documentation to the SME that 

contracts the consultant and carries out the in-

ternationalization on the basis of the infor-

mation of the research is crucial.  The consult-

ants, however, are familiar with the research 

methodology and need only a limited assistance 

for the search process itself (e.g. concerning 

domain specific issues), but are working for a 

number of client, maybe even simultaneously, 

and need therefore functionalities to organise 

the researches in a project like manner.  

An analysis of several case studies suggested 

focusing to the following topics: 

 

1. Identification of products and services 

with respect to competitive and comple-

mentary products. In both cases the identi-

fication of quality functions or customer 

needs often generated during (in-house) 

service or consultants. The identification 

of products that address such issues is an 

important task. In fact, competitive analy-

sis is an information need identified in all 

business processes of the project partners. 

The search for complementary products is 

transferable, once the complementary 

functions are identified. 

2. Identification of companies: Often 

SMEs look for local partners during inter-

nationalisation. Again the key issue is to 

identify the requirements imposed on 

companies, or in other words quality func-

tions. The identification of quality func-

tions for companies are again issues to 

(in-house) services or consultants. In the 

case of partners, competitors, suppliers, 

distributors, or customers the problem is 

transferable, once the key characteristics 

of the company is identified. 

3. Identification of experts: The identifica-

tion of experts in a given domain is a sen-

sitive field. In many cases consultants of-

fer their expertise for money. Scientists or 

authors often provide highly specialized 

knowledge, e.g. in their publications (at 

low cost). 

 

Further important topics are the identifica-

tion of macro- and micro-economic information, 

norms, regulations and laws that are in place, 

preferences due to culture, life-style, fashion, 

taste and the identification of property rights. 

 

 
Figure 2: The Marketing Mix Schema, after [4] 



 

 

Market researches can be carried out by em-

ploying a number of different methodologies. 

Two general methodologies that are supported 

in the AMI-SME project are the Marketing Mix 

[4] and the Competition Forces Model [5]. 

While a methodology like the Marketing Mix 

does not impose a dedicated process on the re-

search it structures the research into several as-

pects (see figure 2) that have to be covered and 

that turn into a sequence of activities during the 

research project. This relation between a meth-

odology and a process is illustrated in figure 3 

for the Marketing Mix method, but can also be 

applied for the competition forces model or oth-

er methodologies. Thus a supportive tool must 

support the structural dimensions of the under-

lying methodology while maintaining the free-

dom for the user to arrange the certain research 

activities depending on the actual project which 

could obtain different perspectives on the re-

search (e.g. a product-driven perspective, mar-

ket-driven perspective or a strategy-driven per-

spective). 

In order to meet this goals the AMI-SME 

system employs a dialog structure supported   

approach by guiding the user with dialogs that 

are aligned to the used methodologies (see sec-

tion 4) and an information structure supported 

approach by providing tailored information 

models for supporting the information research 

(see section 3). 

2.2. The CiaoTech Consulting Process for 

Internationalisation 

CiaoTech is engaged in business develop-

ment, fundraising, and technology transfer ac-

tivities with European and US companies. 

CiaoTech's mission is that of increasing the 

competitiveness of high-tech companies by as-

sisting them in Research and Innovation pro-

jects, Market Strategies and Planning, and Busi-

ness Development activities. Here their main 

consulting processes for SMEs are described. 

Information that CiaoTech is interested in for 

the consulting process, as an example of the ap-

plication of AMI-SME: 

 

 Information on local laws and regulations 

 Information about local support 

 Patent analysis 

 Information about technical state of the art 

 Information on infrastructure limitations 

 Information about knowledge (awareness) 

on technologies and products in the market 

 Information on socio-economic situations 

and trends 

 Macro- and micro economic market data 

 Information about size and age of substi-

tuted investments 

 Information about customers, partners, dis-

tributors and competitors 

 

 
Figure 3: Sequence of tasks emerging from the application of the Marketing Mix Schema 

 

 

The Business Process for the promotion of 

high-tech products in new markets at CiaoTech 

is usually divided into four main actions:  
 

1. Preliminary Analysis 

2. Detailed Market Analysis 

3. Strategic Planning 

4. Business Development 
 

The Processes of Data collection and Analy-

sis are realised during the first two phases of our 

Business Process (Preliminary Analysis and De-

tailed Market Analysis), which can be supported 

by the AMI-SME-tool. Table 1 synthesises the 

categories of data collected within the CiaoTech 

Business Process. 

It also need to be outlined, that in CiaoTechs 

experience of working with Italian and US 

SMEs, data collection and market researches 

have been always embedded in the overall con-

sultancy process that is provided to access new 

or local markets. 

While developing new products could re-

quire a relatively different process with respect 

to entering new markets with existing product, 

some data and analysis could be considered 

similar. In particular, some planning documents 

(such as Business Plan) which require similar 

information should be prepared, with evaluation 

of the new products (or of the new company) 

with respect to: 

 technology State of the Art (including cur-

rent patents) 



 

 

 macro economic market data (business en-

vironment) 

 micro economic market data (competitors, 

customers, distributors, system integrators) 

 Return on Investment 

 

 

Phase Data Description 

Preliminary 

analysis 

Local laws and regulations Data on local laws and regulations in place in the desired 

region that affect technology, patents analysis 

Existing infrastructure limita-

tions 

Data on possible problems related to technology compli-

ance and/or lack of infrastructures required by the product 

functionality 

Market data 1.  Macro socio-economic data (current situation and 

trends on product end users) 

2.  Current data and trends on the infrastructures and ap-

plication environment where the product will operate 

3.  Current data and trends on specific class of products  

Local knowledge of the new 

technology/ product and local 

presence of similar products 

Data that could outline the level of knowledge about the 

product/technology in the local market. Such data could 

include data on local publications (magazines, papers pro-

duced by local Universities, local industries, etc.), local 

held seminars, etc. 

Size and age of the investments 

to be substituted by products 

like that to be promoted 

Data extracted by the general data about investments real-

ised in the product sector environment 

 

Detailed 

market 

analysis 

Analysis of the potential cus-

tomers 

Data collected on the potential customers, which include 

market dimension (number of potential clients, forecast of 

investments in the product categories, etc), lists of poten-

tial customers, contacts, etc.  

The competitors Data collected on competitors, their value proposition, 

price, lists of competitors, etc 

The local support Data collected on local support: list of distributors, nation-

al coverage, system integrators, etc 

Table 1: Categories of data collected within the CiaoTech Business Process

Phase Actions Data Collection and Analysis 

Planning 

Phase 

Preparation of the compre-

hensive Business Plan  

 Technology state of the art (including current patents) 

 Macro economic market data (business environment) 

 Micro economic market data (competitors, customers, dis-

tributors, system integrators, etc.) 

In such action sometime Start Ups are assisted by Incubators, 

Public Development Agencies, or Universities Technology 

Transfer Department.  

Start up 

Phase 

Operative Marketing Ac-

tions  

(contact potential custom-

ers, partners, distribution 

channels, etc.) 

 Data on potential customers 

 Data on potential partners 

 Data on potential distributors 

 Data on competitors 

Table 2: Data collected and Analysed for Start Ups

In particular with regard to new companies 

created to exploit potentialities of new products, 

our experience of working with Start-Ups 

(CiaoTech is certified tutor of BIC Lazio, and is 

currently assisting nine High-Tech start ups) is 

that in the start up process of new high-tech 

company could be supported by systematic re-

search in the following phases. The AMI-SME 

tool can be helpful in the research steps listed in 

table 2. 

In cases where new products are particularly 

innovative and require complex R&D action, 

the exploitation of the results is a complex mat-

ter. Some of the data indicated in the previous 

tables will be required in order to evaluate the 

market potential of possible applications of 

R&D results but also other activities have to be 

carried out that are beyond the scope of the 

AMI-SME project. 

3. Conceptual Structures for  

Assisted Search and Document 

Organization 

As mentioned in the introduction we use 

conceptual structures as a central model to sup-

port both the individual search processes as well 

as the organisation of the findings of the re-

search, which we refer to as Documents 



 

 

throughout the article. In order to realise this 

functionality we are using ontologies implement 

the central conceptual structure. An ontology is 

understood in this article as a common concep-

tualization to structure a domain.  

The software application distinguishes sys-

tem ontologies and project ontologies. System 

ontologies structure the domain of several pro-

jects, e.g. internationalisation. Project ontolo-

gies are specific for one project, e.g. selling 

simulation software in France. 

If you define a new research project, you se-

lect the appropriate system ontology and all 

changes will be stored to its project specific 

copy. Thus, each project will have its own pro-

ject ontology, extended and instantiated by 

modifications during the usage of the system. 

As illustrated in figure 1 below, the project on-

tology is the central element to support the core 

functionalities: 

 

 Structuring of relevant topics is provided 

by the ability to label search results manu-

ally, which allows to find them within the 

ontology structure easily;  

 Suggestion of new search terms is avail-

able as soon as enough results are labelled 

manually it is also used to suggest labels 

for search results automatically; this func-

tion will also assist in the definition of que-

ries by topic suggestions related to the 

concepts and instances of the ontology, 

e.g. legal issues or distinct products and it 

also suggests keywords and synonyms as 

well as relevant Internet pages for concepts 

and instances. 

 Sorting and Finding of Search Results 
allows saving and retrieving the individu-

ally extracted information about relevant 

knowledge items, e.g. about specific com-

petitors or relevant regions; 

 Sorting and Finding of gained 

knowledge will be supported by organis-

ing the researched information on a con-

ceptual level (e.g. the competitors of a 

marketing research project that will be rep-

resented as instances in the ontology).  

 Finally the improvement and extension 

of the project ontology itself will be con-

sidered as an important functionality for 

the user to tailor the conceptual structure 

according to the need of his or her infor-

mation research.   

 

Since all these activities relate to the same 

project specific ontology, wherever you add a 

new knowledge item (instance), a knowledge 

type (concept) or a relation, they are immediate-

ly available for the other purposes as well.  

Currently one system ontology is already de-

signed for and integrated in AMI-SME. It de-

scribes important concepts in internationalisa-

tion and is used to test the system. That 

ontology has four main top-level concepts, 

which are crucial to understand a given situa-

tion: product, company, target market and re-

gional area. All of them are further specified 

with sub-concepts, relations and attributes, but 

also other concepts such as events and associa-

tions exist. 

In order to obtain valuable search results it 

could be advisable to augment such industry in-

dependent system ontology with industry or 

company specific concepts attributes or rela-

tions.

 

 

Figure 4: The Project ontology as central element for the main functions for supporting the formulation of 

search queries and the organisation of the retrieved relevant information. 

This follows the approach in other domains, 

where generic ontologies exist, e.g. for organi-

sational knowledge, that can be instantiated to a 

specific situation, e.g. to a specific company [6]. 

In addition it is possible to connect the system 

ontology with project specific ontologies; for 

example to specify the concepts “product” or 

“company”. Moreover, it is possible to define 

other system ontologies related to a different 
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domain, e.g. innovation management, and thus 

use the system for other purposes.  

All changes to system ontologies have to be 

done outside the AMI-SME system, using on-

tology modelling tools. The sample internation-

alisation ontology was modelled with the graph-

ically oriented software tool SemTalk [7]. The 

import of existing domain, industry or region 

specific ontologies and their use as system on-

tologies is also possible, as far as they follow 

some formal restrictions regarding the support-

ed relations and constraints are taken into ac-

count. 

Within the AMI-SME system, several inde-

pendent search projects can exist in parallel or 

successively, e.g. in case of internationalisation 

for different products or towards different coun-

tries. Each user can access the projects that he 

defined, and where he gets assigned to by the 

project initiator or the system manager. 

4. Description of the Technological 

Architecture 

The core innovation in AMI-SME is the two-

fold usage of the ontology, in particular to pro-

vide means for organizing the local document 

and knowledge repositories and to support the 

query definition in order to access the infor-

mation sources properly. The software-system 

therefore combines domain specific pre-

structuring, automatic analysis and manual an-

notation and structuring functionalities in a sin-

gle application: 

  

 A persistent storage for different search 

projects and their related queries and re-

sults allows working over a long time span 

on the same project with different users. 

 A complex but intuitive and expandable 

ontology supports definition of queries and 

information sources, navigation in re-

searched documents and organisation of 

the collected knowledge items.  

 The integration of text analysis functionali-

ties for clustering, abstracting labelling and 

filtering helps to keep an overview in the 

growing repository of information pieces. 

 

The software development environment is 

based on the existing Web-application devel-

opment framework ObjectLedge which is pro-

vided by Warsaw University and allows reusing 

of basic components and simplifying the devel-

opment process [8]. The user interface screens 

are optimised in order to offer a wide range of 

intelligent functionalities while hiding the com-

plexity of language processing and ontology 

manipulation for the user.  

The high-level overview on the technical ar-

chitecture (figure 5) shows the central signifi-

cance of the ontology services, which is used as 

a basic service for the organisation of the infor-

mation search and the found documents as well 

as the integration of the information analysis 

subsystem. It is also tailored to the intended ap-

plication domain and supports the Marketing 

methods mentioned in section 2. The central po-

sition of the ontology as a dedicated information 

model resembles the information structure sup-

ported approach that was followed in the design 

of the AMI-SME-tool. 

 

 

Figure 5: High level overview on the technical 

Architecture of the AMI-SME system. 

 

As shown in figure 6, the tool is embracing 

the dialog structure supported approach by im-

plementing several tabs that should guide the 

user from research projects to searches and from 

the organisation of results documents to the 

alignment of conceptual knowledge. In accord-

ance to the conceptual design the interface is 

structured according to the three main project 

related views: the assistance of the search-steps 

during a marketing research, the storage of re-

trieved documents and the organisation of new-

ly acquired knowledge-items. The following 

subsections will describe the main functionali-

ties in these software components. 

4.1. Search Assistance and Management 

Individual searches can be defined for each 

research-project, they can be executed and 

saved for later reuse. Search results are automat-

ically tracked and will be stored locally. Thus 

they are still available, even if the results deliv-

ered from the information sources are changing. 

There are different support levels for the defini-

tion of searches in AMI-SME:  

 

 In ad-hoc search, only keywords and a 

search name have to be entered, and com-

ments to the search are possible. This 

makes search simple as in widespread (me-

ta) search engines, but saving and many re-

sult processing features are available (see 

figure 6). 

 Assisted search gives easy access to the 

project ontology, which can be used to 

build more complex queries on the basis of 

selecting knowledge-items and knowledge-

types and to direct the search to relevant 

Internet sites, e.g. of an association, a 

magazine or a company. 

 Advanced search is based on the standard 

features of specific search settings in the 

web service interfaces of search engines 

(currently Yahoo, Google and A9-

OpenSearch); this helps to direct and spec-

ify the query, e.g. for domain, language, 

document types or dates. 

 



 

 

The query is translated to the standard corre-

sponding to the selected search engines which 

are connected to AMI-SME using web services. 

The implementation of the interfaces to the in-

formation sources is done in a modular way, in 

order to enable the inclusion of other sources at 

a later stage. Search results received from vari-

ous search engines are merged and ranked au-

tomatically according to relevance.  

 

Figure 6: The Project Searches screen of the AMI-SME system, showing the ad-hoc search configuration 

with the search history tree, the aggregated search results and the access to the filter functionalities

For the results of all search modes, clustering 

structures the results and filtering searches in 

the results or its metadata. A search history al-

lows to view and compare the results of existing 

queries, and to re-execute queries again. 

A session history additionally offers a 

chronological overview of all searches that were 

executed or tacked in the current session while 

using the system. 

4.2. The Organisation of Search Results in  

Project Documents 

The search results will be stored in database 

stores as Search Result Documents (SRD). A 

SRD represents a document, e.g. web page, 

PDF or MS Word file, etc. The same document 

only exists once in the system, even if it is 

found by several searches; this is realised by 

comparing URL and MD5sum. The uniqueness 

allows labelling and annotations that are always 

available, and saves storage volume as well. 

Moreover, the view on new search results can 

be limited to new documents.  

The documents that the search results are re-

ferring to are not downloaded automatically, but 

manually only, in order to save storage re-

sources and to avoid download time. If down-

loaded, they are accessible for more detailed 

analysis, such as automatic abstract generation, 

or text analysis algorithms including clustering, 

classification and name entity extraction.  

A project document screen allows the user to 

concentrate on the evaluation of the results of 

all project related searches. Here all results for 

the whole project are available, but the view can 

be restricted to the results with a specific ontol-

ogy label using the hierarchical view on the on-

tological information model.  

For each result, a details pop-up screen (see 

figure 7) for annotation is available, as well 

from the search screen as from the project doc-

ument screen. These document details contain 

partly system suggested values, e.g. by a sum-

mariser, language detector, or metadata extract-

ed from the search engine (these results are dis-

played with a grey background).  
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2. Integrated search results2. Integrated search results

4. Search history4. Search history

5. Annotation & Local Storage of documents5. Annotation & Local Storage of documents

3. Filtering results for comparison with known information3. Filtering results for comparison with known information
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Figure 7: Screenshot of the Document details Dialog (left part in the foreground) for labelling the docu-

ment and viewing all the meta data and the Document Browsing Dialog (right part in the background) for 

viewing a document from the search results within the context of the AMI-SME system with the ability to 

provide individual annotations.

The result document can also be labelled 

with concepts (Knowledge-Types) or instances 

(Knowledge-Items) of the project ontology; in 

addition the labelling of all selected documents 

is possible. A document that has been found 

during the research can also be opened in a 

Document Window, which enables viewing of 

the document content as it would appear on the 

web and provides also a limited amount of an-

notation functionalities (see the dialog in the 

background in figure 7). 

4.3. Organizing Conceptual Information in 

the Project Knowledge Repository 

Relevant conceptual knowledge that is iden-

tified from the SRDs can be directly stored in 

the project specific knowledge base, which is 

identical to its project ontology: for example, 

competitors are instances of companies, and 

they may have values to attributes such as the 

name of the owner of a company. In this way, 

the user is able to extend the ontology in an easy 

and comfortable way by expressing the 

knowledge that he has gained during the market 

research project. The granularity of this infor-

mation is different to that on the information 

level since it focuses on concepts (a certain 

competitor in a market), their relations (the 

products that the company might provide and 

the customers that use it) and some attributes 

(like contact information or annual turnover) 

that can be stored and retrieved in a more struc-

tured way. 

A project knowledge screen (see figure 8) al-

lows editing values to specific instances of the 

project ontology, e.g. the number of a compa-

ny’s employees, or adding relations, e.g. from a 

company to its products. The project knowledge 

dialog is directly available from the other main 

screens to view and edit information about iden-

tified knowledge items. 
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Figure 8: The project knowledge screen of the AMI-SME system enables the direct interaction with the 

underlying information model and allows the capturing of conceptual knowledge that has been gained dur-

ing the research, which is expressed by Knowledge-types and Knowledge-items (left column), the values 

of their attributes (middle column) and their relation to other K-Items and documents (right column).

In the project knowledge screen, but also in 

project details and in the project documents, the 

concepts of the project specific ontology are 

displayed comparable to a folder structure in 

form of a tree in the left column, with the in-

stances of the selected concept listed below. In 

the knowledge screen only (figure 8) also rela-

tions to other knowledge items and to labelled 

documents are presented in two separated lists 

in the right column; and also related documents 

are linked. This allows a well-known (hierar-

chical) navigation, despite of the more complex 

structure of the project ontology itself (which 

resembles a graph-structure).  

5. Related work 

Since the advent of Web the problem of ex-

ploratory search was addressed in many papers, 

albeit not sufficiently reflected in practical ap-

plications. Its growing meaning has been recent-

ly confirmed by a number of publications col-

lected in [9], where the issue has been 

exhaustively revisited. Moreover, the focus of 

many approaches was on the retrieval side of 

exploratory search and not about organisation of 

findings which was often done in other IT-

Systems such as local file-systems, DMS or 

CMS-System. We have attempted to implement 

AMI-SME in line with the idea expressed in [9] 

and paraphrasing the famous Hamming state-

ment to the form “the purpose of exploratory 

search is insight, not data” [10]: “In intelligence 

analysis, as in other domains, that insight comes 

from the process of exploration, not just from 

its end result. We are interested in capturing and 

visually representing the iterative query pro-

cesses and insights of the analyst to help them 

collect and compare information more effective-

ly, as well as record and share the products of 

their analytic insights.” 

To an extent our approach refers to the idea 

of web farming systems, as defined by Hacka-

thorn in [11] as “…the systematic refining of 

information resources on the Web for business 

intelligence”, although the focus of our solution 

is not tailored to business intelligence, but the 

project specific information research and organ-

isation to fulfil a dedicated information need. 

On the other hand it should provide means for 

quick exploration of new web areas. Until now, 

there were very few attempts to practically im-

plement it, especially for the scale of SME 

needs. In this sense, AMI-SME is quite a unique 

system combining Web exploring functionality 

with advanced storage system and text analysis 

means. One of the main features of AMI-SME 

is building a repository by a sequence of con-

secutive queries. A similar approach has been 

implemented with the system SenseMaker, pre-

sented in [12] which already uses clustering 

techniques for visualizing the search results. 

Another approach that seems to be close to 

AMI-SME was INSYDER reported in [13]. The 

similarity resulted from the similar goals of 

gathering the information sources; however the 

proposed solutions referred mainly to using web 

agents, whereas in AMI-SME we expect to tap 

high quality information from the existing web 

search engines by a simultaneous search cover-

ing a number of existing engines. So instead of 

concentrating on building agents, we have put 

more attention to developing means for cumu-

lating local repositories, on which advanced text 
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processing and text mining tools can be applied 

for knowledge extraction.  

While there are a number of solutions avail-

able for assisting during the individual search 

steps there are not many for approaches for or-

ganising the research findings using a conceptu-

al structure that was also applied to assist the 

search process. There are a number of solutions 

to organise web resources in bookmark like sys-

tems, e.g. BlueOrganizer [14], some even fol-

low a collaborative approach such as del.icio.us, 

(see [15]) but most of them only keep track of 

the link to the resource, which is not sufficient 

for documenting research findings, as the origi-

nal resource might disappear or become una-

vailable. New application allow to clip parts of 

Web-Resources (see ClipMarks, [16]), but again 

this Web application is implemented as a public 

collaborative service, which is not appropriate 

for the business professional to support the ad-

dressed business case of Marketing Research 

and internationalization. Finally the alignment 

of the search result organisation with a powerful 

conceptual knowledge representation has not 

been used in existing systems is a unique feature 

of the AMI-SME system. 

6.  Conclusion and Outlook 

The realised concept of ontology based 

search and storage improves the interface be-

tween search engines and applied Knowledge 

Management: it makes Internet search more in-

telligent and integrates it closely to the working 

context of the users in an information research 

project. Especially for tasks that companies sel-

dom conduct, like internationalising, such a 

guiding structure helps not to forget important 

issues while conducting the research. This is 

provided by tailoring the internal information 

model to the needs of the underlying research 

methodology. In case of weakly structured in-

formation, as for individual industrial niches, 

that is even more important since the reader has 

the effort to extract relevant content on his own 

and is now supported to store results in a proven 

way. 

The general idea can be transferred to other 

topics than internationalisation, e.g. new prod-

uct development or innovation management, 

which is currently under evaluation for another 

research project [17]. Also the automatic extrac-

tion of available content from the Internet to the 

knowledge base is a research activity that would 

additionally extend the usage of the software, 

either by integration of relevant external RDF 

sources (e.g. the World Factbook) which con-

tains a wide range of useful information about 

countries, see [18] or with specific wrappers, 

like in the PiggyBank-project [19]. During the 

exploitation in other domains, the project part-

ners will offer additional services to the users of 

the software, such as ontology modelling, sys-

tem integration, design adaptation, training as 

well as support in the interpretation of the 

search results. 
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