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Abstract-- A class of adaptive algorithmic procedures is considered for solving e-business strategy problems. Compact algorithmic schemes can be efficiently used in conjunction with strategic management methods and techniques for the solution of a class of e-business problems. Furthermore, the proposed algorithmic approach can be efficiently used for the (near) optimum solution of e-business strategy problems through the proper choice of the singular perturbation parameter values involved. Some characteristic of e-business strategy problems are considered and their corresponding pseudoalgorithms are presented.
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1. INTRODUCTION
The whole spectrum of sciences with their various branches and sub-branches can be divided into corresponding theoretical and applied parts, i.e. theoretical mathematics and applied mathematics. By following the ACM Computing subjects classification scheme [45] and the basic concepts given in [22], each part of this usual scientific classification can be further sub-divided in two major categories, namely the theoretical part is divided into the ‘theoretical-theoretical’ and ‘theoretical-applied’ categories, while the applied part is divided into the ‘applied-theoretical’ and ‘applied-applied’ categories respectively. The ‘theoretical-applied’ and ‘applied-theoretical’ categories are closely related and have several common characteristics. The ‘applied-applied’ category refers to specific practical applications, and examines the performance improvement of the considered model problem and related descriptive material and experimental results.  

A similar classification scheme can be applied in the case of e-business strategy methodologies. According to these classification schemes our proposed algorithmic approach for solving a class of e-business strategy  problems can be classified as an ‘applied-theoretical’ algorithmic method.

Effective e-business strategies depend on relationships with suppliers, customers and within the organization. Profitability is a function of demand and supply, which differ widely depending on industry structure.   The deliberate e-business strategy is referred to the planned systematic responses of the top-manager team to the unstable environmental changes of the e-business organization, while the emergent e-business strategy evolves a bottom up approach. Strategic planning effectiveness is considered to be a measurable criterion of business performance and can be used as a key metric for monitoring e-business activities in a variety of environments [31, 30, 34, 38, 24].

According to a recent Mckinsey Global Institute research study, today’s business leaders need to incorporate algorithmic decision-making techniques to successfully run their organizations.  This exploratory study attempts to investigate and bridge the gap between e-business strategy and algorithmic procedures. We first argue that adaptive algorithms can be efficiently used for solving a wide class of e-business strategy problems. Specifically, we consider the dynamical choice of the sp-parameter values, which can be either quantitative or qualitative in nature, and can lead to (near) optimum solutions.
       2. E-BUSINESS PROBLEMS AND ADAPTIVE ALGORITHMS

The concept of Algorithm is analytically presented by D.E. Knuth in the first 9 pages of his classic book ‘The Art of Computer Programming-Volume 1: Fundamental Algorithms’ [18]. According to this fully documented description the modern meaning for algorithm is quite similar to that of a process, method, technique, procedure, routine or even a recipe, except that the term algorithm connotes something just a little different. The algorithm can be defined as a finite set of rules which leads to a sequence of operations for solving specific types of problems, with the additional five important characteristic features: 

(i) Finiteness: the algorithm must always terminate after a finite number of steps,

(ii) Definiteness: each step of an algorithm must be precisely defined,

(iii) Input: an algorithm has zero or more inputs (data) that are taken from specified sets of objects,

(iv) Output: an algorithm has one or more outputs (results),

(v) Effectiveness: all of the operations to be performed in the algorithm must be sufficiently basic that they can in principle be done exactly and in a finite length of time (by a person using pencil and paper).


It should be noted that procedures which have all the characteristics of an algorithm, but lacks finiteness, may be called ‘computational methods’ [36].


Algorithms can be easily converted in the so-called ‘pseudo-algorithmic’ form that is also called ‘pseudoalgorithm’ or ‘pseudocode’. A ‘pseudocode’ (derived from the words pseudo and code) is a description of a computer programming algorithm that uses the structural conventions of programming languages, but omits detailed programming elements as subroutines or language-specific syntax. In fact, everyone can write a pseudocode without even knowing what programming language is going to be used for the final implementation of his algorithm. A pseudocode consists of short English phrases used to explain specific tasks within a program's algorithm and should not include keywords in any specific computer languages and should be written as a list of consecutive phrases.

Pseudoalgorithms with their previously mentioned advantages and the additional important features of compactness, adaptiveness and incorporation of singular perturbation (sp) parameters that allow the computation of (near) optimum solutions, can be extended for the efficient solution of e-business strategy problems [20, 21].  

   

3. ADAPTIVE ALGORITHMS FOR E-BUSINESS STRATEGIES 

In this section we present the application of our proposed algorithmic approach to several e-business strategies. Specifically, we consider the following case illustrations:

(i) Requirements for a good e-manager (Strategic Planning)

(ii) Infrastructure of an e-enterprise (E-Business Models)

(iii) Searching in the (deep) web (E-Business Strategies)

(iv)Criteria of successful e-companies (‘Applied-applied’ e-Business Strategy)  

It should be noted that the proposed pseudo-algorithmic form of each algorithm allows a flexible interpretation of the second characteristic feature of the algorithm definition, i.e. Definiteness: each step of an algorithm must be precisely defined. Such an interpretation proves to be particularly suitable in the case of determination of non-numerical entities during the computational procedure for solving e-business strategy problems. 

In view of these facts the usage of the pseudo-algorithms, with their previously mentioned advantages in section 2 and the additional important features of compactness and adaptiveness can be extended for the efficient solution of e-business problems. We now present the corresponding pseudo-algorithms:
Case Study (i): Requirements for a good e-manager

The formulation, implementation and evaluation of e-business strategies have been extensively studied during the last decade [25, 30]. Strategic planning effectiveness techniques have been also proposed as efficient ways of enhancing performances [25, 30, 31]. 


A critical role in enhanced levels of e-business performance is a manager, who possesses certain abilities, skills, innovating practices and creative intuition. A group of qualitative factors required by a good manager can be described by the following adaptive algorithmic procedure in ‘pseudo-algorithmic’ form:

Algorithm Good-e-Manager-1 (SDMP, OPS, DCS, DRW, ECI, CMS, CSPM, DKM, DEKL, GEM-QF-1)

Purpose: this algorithm describes a number of qualitative factors required for a good manager (GEM-QF-1)

Input: Speed of decision making processes (SDMP), openness strategy (OPS), Development of collaboration skills (DCS), Discipline and reliable website (DRW), efficient communication by using Internet (ECI), content management skills (CMS), customers service and personalized market (CSPM), Development of knowledge management (DKM), Development of e-knowledge leadership (DEKL)
Output: Good manager qualitative factors (GEM-QF-1)








Step 1: Speed in company’s decision making processes (SDMP)
Step 2: Ability to employ suitable personnel (ESP) with new talents, skills and attitudes as


Step 2.1: content manager  


Step 2.2: chief e-business officer
Step 2.3: chief knowledge officer
Step 2.4: information architect
Step 3: Ability to allow the e-business partners, suppliers and consumers to have access to its databases and inner workings (openness strategy) (OPS)
Step 4: Development of collaboration skills using collective team-work and companies-work with customers, suppliers and partners (DCS)
Step 5: Discipline along the creativity and openness by following the basic Internet principles in order the company to have a reliable website and follow standard practices (DRW)
Step 6: Ability for efficient communication by using extensively the advantages of the Internet and web (ECI)
Step 7: Ability to express clearly and concisely his instructions and relative information to company’s staff, customers and corporate partners by applying the required content management skills (CMS)
Step 8: Ability to focus on customers giving emphasis to customers’ retention, service and personalized market (CSPM)
Step 9: Development of knowledge management by using the skills and knowledge of company’s intelligent people (DKM)
Step 10: Ability to develop e-knowledge leadership to company’s directors, chief executives, top-level managers for running successfully the e-business (DEKL)
The current growth of successful e-business organizations is closely related to effective strategic planning processes that can be quickly implemented. Such effective strategic planning processes are associated with higher levels of business performance [30, 31]. It should be noted that, according to the fundamentals of corporate strategy, the essence of e-business is considered to be the generation of business propositions to the customer. Where large numbers of customers buy the compelling offering (rather than several competing substitutes above the breakeven price) then the value will be enhanced [3, 5, 8, 11, 14, 15, 25, 26, 28, 29, 35, 41, 43].

Case Study (ii): Infrastructure of an e-enterprise


Existing information communication technology (ICT) systems are now integrated with e-business models. The new evolving technologies, the so-called disruptive technologies, include several e-business models that have a common characteristic, i.e. to generate significant revenue. The term disruptive technologies is used to describe innovations that create new markets through the creation of new products and services [7].   


Many e-business strategists and analysts consider that the most appropriate e-business model is still an open platform and that there is no simple prescription. Some strategists are experimenting with different formulae in different contextual settings, some incorporate e-business throughout the company, while others create e-business strategic units and use them as independent online entities. Several strategists propose to move their business to the web, while others invest or merge with Internet start ups [30, 44, 12, 24, 34, 38, 19].


In the following section, we consider various new e-business models that can be described by the following adaptive algorithmic procedure in ‘pseudo-algorithmic’ form:

Algorithm E-Business-Models-1 (PMI, ETM, AUM, VCM,  BAM,  BGM, INM, IYM,  AFM, SUM,  COM, LNeBM-1)

Purpose: this algorithm describes several new e-business models that can increase a company’s competitiveness. The e-manager (user) can make a (multiple) choice of these e-business models according to the organization requirements and the contextual issues of the considered problem. 

Input: Portal model of Internet (PMI), E-tailing model (ETM), Auction model (AUM), Value Chain model (VCM), Barter model (BAM), Buying Group model (BGM), Integration model (INM), Infomediary model (IYM), Affiliate model (AFM), Subscription model (SUM), Community model (COM)
Output: A list of new e-business models (LNeBM-1) from which the e-manager can make a (multiple) choice according to the organization requirements and the nature of the considered problem. 

Step 1: The Portal model of Internet (PMI): consider a choice of the following web sites: Yahoo, Excite, Lycos, Freeserve (fist web sites)

Step 1.1: consider a (multiple) choice of the following (Top-ten web sites-July 2002): 

MSN, Yahoo, Microsoft, Google, AOL, Wanadoo, 








British Telecom, Amazon, BBC, Ask Jeeves 

Step 2: E-tailing model (ETM): is used by retail organizations for transactions with other organizations and companies. The sellers can act as intermediaries between producers and potential buyers to create added value and manage the platforms where their virtual brochures are presented containing commodity products such as books, travel, electronics, ticketing, music, software and computers etc.  

Step 3: Auction model (AUM): has an intermediary role between buyers and sellers with fast communication taking place in real time (between buyers and sellers). The Auction can take the reverse and Dutch form. This model is appropriate for organizations that offer customized or special products or services that would be difficult to order via catalogues. In the reverse auction, the buyers propose a price that they are willing to pay for goods or services, and the seller decides whether to fulfill the order from potential buyers.

Step 4: Value Chain model (VCM): groups together partner companies that consult each other through organized processes in the making products with (very) high added values. The main objective is to maximize the creation of added value through efficient operational processes. 

Step 5: Barter model (BAM): allows the free exchange of goods and services by using Internet facilities, and enables business owners to barter tangible (or intangible) products with another companies. 

Step 6: Buying Group model (BGM): is a buying group for several business owners, which allows greater negotiating power, and is particularly useful for small-intermediate businesses unable to get benefits of economy of scale.

Step 7: Integration model (INM): can be either vertical, according to specific industries or markets, or horizontal, according to organizational functions or processes. Several differentiation strategies are required in the case that the websites are to attract and retain new and existing buyers and sellers. The Integration e-business models can generate significant growth and generate (very) high margins. 

Step 8: Infomediary model (INM): instead of relying on selling and buying products online, some companies can trade by collecting valuable information about consumers and their buying habits. The infomediaries can combine a number of functions and act as (one-stop) shops, which can act as competitors or partners to traditional intermediaries, and can be divided to entrepreneurial (internet-based companies) and larger companies operating in traditional markets.

Step 9: Affiliate model (AFM): provides traffic and potential commerce to transactional sites. The
 main participants in a revenue sharing program are merchants and affiliates, where merchants are online retailers that offer products and/or services for sale. Affiliates are websites owner who place merchant promotions on their site and make commissions when sales are generated from their websites. 

Step 10: Subscription model (SUM): in the case that websites possess high-value (premium) contents or services, several Internet users may be willing to pay to view contents online. Subscription sales are increasingly becoming the favoured revenue model for Internet commerce, especially in those firms operating in the media sector.

Step 11: Community model (COM): takes advantage of users investments in time and emotions to build up and maintain Internet user loyalty. The users of the website who visit offer opportunities for using some e-business models including advertising, subscription and infomediary models. 

During the past decade the evolution of e-business research has been focused on the design, implementation and evaluation of e-business models. The basic fundamental e-businesses question is ‘what is the most appropriate e-business model to be used in terms of both efficiency and effectiveness?’ It is evident that there is no simple strategic choice. Several related schemes have been considered, such as: 
· Incorporation of e-business throughout the organization

· Creation of e-business strategic business units

· Transfer of businesses to the web

· Investing in or merging with Internet start-ups

It is expected that a hybrid or new scheme will provide a satisfactory solution. The construction of e-business information communication and technology architecture have been proved to be a critical factor in the implementation of medium/large sized e-business projects [6, 7, 24, 37, 39]. 

Case Study (iii):
E-Business and Internet/Web Documents 

It is known that the plethora of information data in the Internet (more than 3 billion documents) provides an amazing vast array of information and knowledge for scientific, commercial and non-commercial applications. The thorough searching and efficient finding of such knowledge allows researchers, students and practitioners to transfer the visual informative knowledge to applied scientific and commercial knowledge. 

The Web is constantly growing to become a central part of scientific, educational, cultural, social and commercial life [18, 30]. This explosive growth of the Web created an ever increasing volume of data which are often heterogeneous and semi-structured in nature. Many users of different academic backgrounds access in any time the web looking for information on a multitude of topics including research papers and articles, searching for special products and services, reading the news, writing about their personal experiences in blogs etc. 

The problem of locating and finding the required web documents and relative information can be easy or very difficult. For example, if you give the terms ‘E-Publishing Business’ as key-words by using the well known search engine Google, the system will return with an amount of about 100,000 pages of relative information. Given that every page contains about 10 entries the total number of entries becomes approximately 1,000,000. Note also that each entry may contain several links with other relative information the previous number is considerably increased.

The available search engines assist substantially the users, but are facing several challenges related to efficient searching and accessing groups of web data, organizing them in an intuitive manner, mining and extracting knowledge from them. The challenging aspects of web search and mining are currently research fields of particular interest.

Several types of web pages and links are excluded from many search engines either by policy or by accessibility reasons. Such web pages are usually referred to as ‘invisible web’ or ‘deep web’. It has been reported (Bergman, 2001 [4]) that the public information on the deep web is currently about 500 times larger than the commonly defined world wide web (www). The deep web is the largest growing category of new information on the Internet, contains about 550 billion individual documents or 7,500 terabytes of information, more than 200,000 deep web sites presently exist and about 95% of the deep web information is freely accessible to the users.

The challenging journey of exploration in the deep web can be described by the following adaptive algorithmic procedure in ‘pseudo-algorithmic’ form:

Algorithm Deep-Web-Searching-1 (ARA, USE, DTBC, SNT, SPDW, OSFT, SPMS, SEJE-DW-HC-1)

Purpose: this algorithm describes several strategies for the efficient journey of exploration in deep web    hidden contents
Input: adopted research attitude (ARA), use search engines (USE),

datamine techniques for bookmark collection (DTBC), special network techniques (SNT), special pathfinders of deep web (SPDW), offline searching and finding tools (OSFT), special personal monitoring services (SPMS)

Output: several strategies for the efficient journey of exploration in deep web hidden contents (SEJE-DW-HC-1)

Step 1: adopt the required research attitude (ARA)


Step 2: use the available search engines (USE),



        determine the required methodology and select

Step 2.1: a search engine (including full Boolean searching)

Step 2.2: a meta-search engine (a variety of web media are used to perform searches for web       pages, articles and pictures)

Step 2.3: a general subject directory (for identifying web sites, web pages, databases, links to full-text publications)   

Step 3: use datamine techniques for bookmark collection (DTBC)

Step 3.1: mining web content and link structure 

Step 3.2: web usage mining and traffic analysis

Step 3.3: web mining and linguistic analysis

Step 3.4: searching and mining the deep (hidden) web

  
Step 4: use special network techniques (SNT)

Step 4.1: use of social networks in web search

Step 4.2: summarization of web data and multi-faceted search

Step 4.3: web data integration and data cleaning

Step 4.4: search engine design and architecture, like

indexing, crawling and ranking of web data

Step 5: use special pathfinders of deep web (SPDW)

Step 6: use available offline searching and finding tools (OSFT)

Step 6.1: user interfaces to facilitate search

Step 6.2: distributed and peer-to-peer search

Step 6.3: meta-search and rank aggregation

Step 7: create special personal monitoring services (SPMS)

Step 7.1: personalized web search, building user profiles and recommendations

Step 7.2: new methods for web data organization, like clustering, classifying etc. 
It is well known that the Internet, with the elimination of the space-time coordinate parameter values and the vast array of information has affected commercial and non-commercial organizations. Academics, scientists, researchers, students and practitioners should be able to locate and find the required information, and eventually transfer this visual info-knowledge to applied knowledge. The efficient search of specific web documents and information by using several special filter-type software is a challenging research problem still under investigation [2, 4, 33].

Case Study (iv): Criteria for successful e-companies

During the last decade several e-business models have been experimentally used to enhance business thinking.. Some companies, by considering existing business models and putting them online, offered the same products at the same rates both online and in their physical market places to their customers, without any significant profitability change. Interestingly, the successful examples of Amazon and eBay companies are mainly related to the fact that their business models could only work on the Internet.    

Furthermore, e-business strategy implementations using innovative business models have proved as difficult as their counterpart offline strategy implementations. Several e-business success measuring criteria have been used to evaluate the effectiveness of certain e-business models [16, 23, 31, 9]. The new e-business strategies designed to build successful e-companies in the future European and international e-commerce market are of particular interest [40, 10, 1].

A class of certain criteria for the organization and running of a successful e-business can be described by the following adaptive algorithmic procedure in ‘pseudo-algorithmic’ form:

Algorithm Succesful-e-Business-Criteria-1 (UCCR, CIPS, CCCS, CECS, ECF1, ECF2, UIIR, COSeB-1)

Purpose: this algorithm describes a class of criteria for the organization and running of a successful e-business

Input: ubiquitous commerce customers relationships (UCCR), customer improved products and services (CIPS), complementary capabilities for consistent services (CCCS), changes for excellent customer services  (CECS),  

improve effectiveness in critical factors-1 (ECF1), improve effectiveness in critical factors-2 (ECF2), use innovation, imagination and resourcefulness (UIIR)

Output: a class of criteria for the organization and running of a successful e-business (COSeB-1)

Step 1: Strengthen customer relationships by taking full advantages of the opportunities of ubiquitous commerce (u-commerce) (UCCR) 

Step 2: use analysis tools and data warehousing for the design of new strategies and customer improved products and services (CIPS)

Step 3: make best possible use of complementary capabilities for electronic channels by delivering consistent services (CCCS)

Step 4: make appropriate changes for excellent customer services by focusing in rewards, training and culture matters (CECS) 

Step 5: improve effectiveness in critical factors (ECF1) as product design, scheduling, forecasting, purchasing and inventory management, by collaborating across with the supply chain  
Step 6: improve effectiveness in critical factors (ECF2) as safety, security and management of physical assets, coordinate efficiently the staff and support outsourcing of certain functions to other companies by using u-commerce advantages

Step 7: use innovation, imagination and resourcefulness (UIIR) for the new business environment problems

The e-business strategy concept has been well adapted by organizations, markets, entrepreneurs and consumers. For the future development of e-business the main emphasis is given on critical factors such as: IT based systems, e-organization, and the (industrial) markets that they serve. Particular attention should be given in the interpretation of the term e-business that can be a different thing to different people. The adoption of several strategic perspectives should be referred to both theory and practice in such a way that enable e-business researchers, students and practitioners to make better informed decisions and be successful in e-business environments [10, 17, 32, 42].

4. OPTIMIZED ALGORITHMS FOR E-BUSINESS PROBLEMS

The proposed adaptive algorithms can be efficiently used for solving e-business strategy problems. The usage of these algorithmic procedures with their previously mentioned advantages and the additional important features of compactness, adaptiveness and incorporation of singular perturbation parameters can allow the computation of (near) optimum solutions.
The previous algorithmic procedures of section 3 can be generalized by considering the singular perturbation (sp) parameterized versions that could lead to the corresponding (near) optimized algorithms. 

Case Study (i-O): Requirements for a good e-manager

In the following the (near) optimized algorithmic form of case study 1 is presented:

Algorithm Good-e-Manager-2 (εSD SDMP, εOP OPS, εDC DCS, , εDR DRW, 

εEC ECI, εCM CMS, εCS CSPM, εDK DKM, εDE DEKL, εUF GEM-QF-2)

Purpose: this algorithm describes a number of (optimized) qualitative factors required for a (near) optimized good e-manager (GEM-QF-2)

Input: Speed of decision making processes (SDMP), openness strategy (OPS), Development of collaboration skills (DCS), Discipline and reliable website (DRW), efficient communication by using Internet (ECI), content management skills (CMS), customers service and personalized market (CSPM), Development of knowledge management (DKM), Development of e-knowledge leadership (DEKL), singular perturbation parameters  εSD, εOP, εDC,    εDR , εEC , εCM , εCS , εDK , εDE
Output: (Near) Optimized Good e-manager qualitative factors (GEM-QF-2)







Step 1: Speed in company’s decision making processes (SDMP)
Step 2: Ability to employ suitable personnel (ESP) with new talents, skills and attitudes as


Step 2.1: content manager  


Step 2.2: chief e-business officer
Step 2.3: chief knowledge officer
Step 2.4: information architect
Step 3: Ability to allow to e-business partners, suppliers and consumers to have access to its databases and inner workings (openness strategy) (OPS)
Step 4: Development of collaboration skills using collective team-work and companies-work with customers, suppliers and partners (DCS)
Step 5: Discipline along the creativity and openness by following the basic Internet principles in order the company to have a reliable website and follow standard practices (DRW)
Step 6: Ability for efficient communication by using extensively the advantages of the Internet and web (ECI)
Step 7: Ability to express clearly and concisely his instructions and relative information to company’s staff, customers and corporate partners by applying the required content management skills (CMS)
Step 8: Ability to focus on customers giving emphasis to customers’ retention, service and personalized market (CSPM)
Step 9: Development of knowledge management by using the skills and knowledge of company’s intelligent people (DKM)
Step 10: Ability to develop e-knowledge leadership to company’s directors, chief executives, top-level managers for running successfully the e-business (DEKL)
Step 11: determine the uncertainty factor parameter εUF   and form a list of (optimized) qualitative factors required for a (near) optimized good e-manager (εUF   GEM-QF-2)
Note that the algorithm Good-e-Manager-1 can be considered as special case of the algorithm Good-e-Manager-2 for the choice of sp-parameters parameters  εSD= εOP= εDC=  εDR = εEC = εCM = εCS = εDK = εDE = εUF = 1.
The corresponding dynamic algorithms of Case Studies (ii)-(iv) can be generalized by considering the singular perturbation (sp) parameterized versions that could lead to the corresponding (near) optimized algorithmic solutions.

5. CONCLUSION 

The concept of the adaptive dynamic algorithmic approach has been applied for several e-business problems. A class of characteristic e-business case studies have been considered and their corresponding adaptive algorithmic schemes presented. Furthermore, the adaptability and compactness of the proposed algorithms through the choice of singular perturbation parameters lead to an (near) optimum solution of the considered E-Business case studies. 

The main advantage of the proposed algorithmic approach for solving e-business problems is twofold. Firstly, the adaptive algorithms can be efficiently and effectively used for solving a wide class of e-business problems. Secondly, the dynamical choice of the sp-parameter values, which can be related to both quantitative and qualitative nature of the input parameters (data) of the given problem, can lead to (near) optimum solutions.

The choice of the singular perturbation parameters, leading to efficient solutions, is an interesting subject of future research work. The proper choice can be related to quantitative and qualitative nature of the input parameters (data) of the given problems and their corresponding dynamical algorithms can lead to (near) optimum solutions.
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