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Resumen

El objetivo es identificar la forma que el e-business se puede unir con la gestión del conocimiento bajo el enfoque de la ingeniería de sistemas. Un sistema de colaboración es diseñado como parte de un nuevo activo denominado capital intelectual. Construimos un diseño de soporte para entender la colaboración entre personas, procesos y sistemas en un enfoque holistico, para esto la investigación presenta 2 modelos: primero la integración del capital intelectual, sistemas de colaboración y el e-business y luego el comportamiento de un sistema de agentes.  El motivo es demostrar que es posible una nueva solución basada en tecnología para entender la gestión del conocimiento. Los procesos son analizados por su valor, por ejemplo necesitamos saber si el resultado de un proceso  es importante para alguien mas o para resolver un problema especifico. El concepto es usado en un medioambiente, para eso necesitamos funciones de agentes para completar un proceso especifico y las mejores alternativas de solución. El resultado es conseguir la habilidad de colaborar y dar a los agentes de software algunas decisiones para resolver un problema real. Podemos ver el análisis y diseño de los procesos unidos a la gestión del conocimiento. Después de completar el proceso, mejoramos el diseño de los modelos de colaboración e-business y esperamos que estos nuevos modelos ayuden a mas personas que están trabajando en la gestión del conocimiento.

Palabras clave:  Gestión del conocimiento, sistema de colaboración y agentes para colaboración e-business.

Abstract

The goal of the paper is to identify the way of e-business may be joined to knowledge management under the approach of system engineering. A collaborative system can be designed as a part of new assets, called intellectual capital.  We build a new supply design to understand the collaboration among people, processes and systems in a holistic approach, to do that the paper presents two models: first the integration among intellectual capital, collaborative systems and e-business; and then a model to understand the behavior of software agents. The reason is to demonstrate that it is possible a new solution, a new approach and the use of new technology to understand the knowledge management. In this approach the processes are analyzed on their value, for example we need to know if the results of a process may be important for someone else or to resolve a specific problem. This concept will be used in one environment and to do that you need the functions of the software agents for complete a specific process and evaluate some alternatives for the best solution. As a result we get the ability to collaborate and leverage the knowledge giving to software agents some decisions that we take in a real problem. We can see the analysis and design of the process joined to knowledge management. After the process has been completed we have improve the design of collaborative e-business performance under the approach of intellectual capital and knowledge management. Finally we hope that these new models can help to many people who are working in e-business and knowledge management.
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1 Introduction

“Collaboration is a term that is often misused as a technology and marketing ‘buzz word’. And the most of tools do not support either collaboration or coordination but often only different types of communication or only  the ability to access specific data” [1].  Now we know three aspects of collaboration: content, context and process [3]. For us the definition is: (1) we have a problem that need one or more process to resolve; (2) theses processes have activities as a context and the information which will be transformed is the content, see figure 1 [5].











Figure 1.  Collaborations aspects. Source: Own

Figure 1 shows main process: (1) we need to do something, so we have an input but we are not sure about the results and at the end we are expecting the output. While the main process is doing we need to pass through some sub processes (called processes level 2), from the first to the last one,  this is our context; (2) Then we have the ability to identify each different process, but also to identify some alternative sub process and then we do it , if we choose one or another the results will be different; (3)  Now each sub process needs to analyze something and has its own rules and different steps before do any transformation. This information is the content and it is present in each activity inside each sub process. The second step is the transformation between each sub process, here if we want to do it well, we need to identify the elements of intellectual capital and the collaboration needs. 

Now we want to talk about people, we know that collaboration requires interaction between two actors or interaction among more people, but also we know software agents may give too many ways for supply human activities in different situations, both simples or complex, for example: giving data, information, contents and take a decision in a specific context. For us collaboration is the main part of the organization, if you do not have collaboration, any process will fail. The point is how to understand and how to design this collaboration, it is not easy because collaboration is not visible, but all the organizations have a structure, several functions and people are  making that collaboration should be possible when they have the right motivation.

If we think that in the business world the collaborative processes are often highly negotiated, geographically distributed, and highly sensitive, and they are more vulnerable to error in execution, then  the results consume more time, effort and resources; now we are ready to think in a new way of collaboration. In otherwise  we know that  not all things have been identified and the researchers know that there exist a collaboration that they have not found. A new system is defined to give collaboration to the processes in order to obtain the performance for intellectual capital system, then we are ready to developed news e-commerce applications for the new activities. The collaborative system is a new way to use the technology software  (figure 2) [5].

The model has 3 parts: the top, the middle and the low part, based on Intellect model [4], [6]. In the top we see (1) the management as an entity; (2)  the intellectual capital as a result of learning and transformations processes;  (3) the environment which always gives different changes or rules.  In the middle is the collaborative system as the main component giving instructions, actions  and helping decisions. This new system is based on software agents. One agent is designed to look at the environment and internal processes; it will identify when a task start. Then the agent will resolve the critical factor for success in order to deploy the solution to one specific process. A second agent is designed to resolve a process task, its work is evaluates the best way to make each task and to decide which information is needed from the process rules.

In the low part we can to identify the intellectual capital based on transformation processes from human resources to structural capital and relational capital. It is here when organization creates knowledge and the most important elements are the innovation, the competitive skills and development of people. 


 











Figure 2. DirCCI Model.  Source: Own

2 Collaborative System

Some collaborative tools help us to solve a very targeted problem, but now we need to create a value into a virtual space team or across a transaction-based business systems [3]. Also “Effective collaboration represents the most value, top-line gain for organizations today. It can unlock the potential of the collective knowledge and intellectual capital of a given organization, as well as its value network”  [1]. The new system  has two agents: (1) The main agent is designed in order to  look at the environment and identifies when a task is started,  then the agent will resolve the critical factors for success  to deploy the best solution for each process. And (2) The second agent is designed to complete the process, its target is evaluates the best way for each task based on  the information from the previous expertise and process rules (figure 3) [5]. With these two agents we can identify an explicit business process inside  a specific context, then this is a new process which is looking for coordination and interaction. The new process is based on repositories where content and context into workflow rules are stored. 
















Figure 3. Collaborative process. Source: Own
2.1 JADE agent platform

JADE (Java Agent DEvelopment Framework) is fully implemented in Java language. It has the FIPA specifications and through a set of tools that supports the debugging and deployment phase. The architecture offers flexible and efficient messaging, where JADE creates and manages a queue of incoming ACL messages, private to each agent; agents can access their queue via a combination of several modes: blocking, polling, timeout and pattern matching based. The full FIPA communication model has been implemented and its components have been clearly distincted and fully integrated: interaction protocols, envelope, ACL, content languages, encoding schemes, ontologies and, finally, transport protocols. The transport mechanism, in particular, is like a chameleon because it adapts to each situation, by transparently choosing the best available protocol [9].

2.2 Improving collaboration in e-business

We propose the models to design the solution in e-commerce. First we must understand the relation of capital intellectual with e-business and the collaborations systems. 













           Figure 4.  Collaborative process under approach of intellectual capital.  Source: Own
The base line is the hide relationship among human capital, structural capital and social capital. They are working together and doing the transformation of  the resources in the organization. It is happening in the day-by-day routine.

This transformation obtains good results when there exist collaboration, in otherwise the results normally fail. This collaboration has given for software agents and is a little part of the main process, which needs collaboration in the approach of e-business solution.

Now paper presents the activities or functions of the agents (table 1) and the conceptual models to software agents, first the agent, which identifies task transaction (figure 5) and second the agents that evaluates the best solution (figure 6).


Table 1. Activities of software agents.

	
	ACTIVITIES
	AGENT

	Activity 1
	Searching and find when a task starts, inside a specific context;
	Find process needs

	Activity 2
	Obtaining information about process;
	Find process needs

	Activity 3
	Obtaining information about main objectives
	Find process needs

	Activity 4
	Matching with the rules of workflow and to obtain next sequence
	Find process needs

	Activity 5
	Information is deliveries to second agent, based on previous expertise and rules
	Find process needs

	Activity 6
	Just received, analyze:
	Evaluate solution

	Activity 7
	Analyzing process, evaluate information of process
	Evaluate solution

	Activity 8
	Analyzing common problems, and  complex problems
	Evaluate solution

	Activity 9
	Preparing recommended solutions
	Evaluate solution

	Activity 10
	Receiving the previous results from the first agent and evaluate the alternatives in order to give the best solutions.
	Evaluate solution

	Activity 11
	Must Evaluates if exist new problems for resolve or the action needs more information
	Evaluate solution

	Activity 12
	Preparing formal reports,
	Evaluate solution

	Activity 13
	Analyzing changes in the environment, from last once
	Evaluate solution

	Activity 14
	Preparing and delivery  action set
	Evaluate solution

	Activity 15
	Complete Learning process for agent
	Evaluate solution

















Figure 5. Design for Agent Find new task.  Source: Own

As we see in the introduction, the process level 1 is the main process. Inside the process the first agent does its activities, in this case we have a structure of three modules (figure 5): (1) the agent is searching for a new task, when it is founded the agents obtains the specific context and the information about the request and the first process related with; (2) the agent finds information about the main objectives of business related to rules of the process and obtain the sequence of the process from the workflow; (3) the agent looks for new information about expertise or changes in previous rules and finally (4) the agent prepares a message and transfers the control to process level 2. 

















     Figure 6. Design for Agent Evaluate solutions.  Source: Own

In process level 2 (figure 6) the second agent is deigned to evaluate and delivery the best solution: (1) The agent receives the control and information from the process level 1, immediately the agent analyzes the data and looks for common and complex problems from the knowledge data base; (2) The agent evaluates the best option and prepares the recommended solution in order to follow politics about the critical success factors; (3) the agent evaluates if exists new problems or need more information and resolve the process; (4) the agent prepares action  set  to delivery and generates results for learning.

3 Expecting results

In the most of cases we are expecting results as building source code and data processes by the new systems, but now we have another kind of results. This is the design of the model to allow gives collaboration under the approach of intellectual capital and software agents. 

If you remember the figure 1, we had defined to levels of processes: process level 1 and processes level 2. Then we defined the logical structure among intellectual capital, the collaboration systems and e-business process. That is when we are ready to define the complete design of software agents. We think these new processes give high efficiency and additional competitive advantage in: (1) real time process and synchronous work between actors of the value chain; (2) create a learning curve for rapid productivity; and (3) a holistic approach to challenges of collaboration, among people, processes and systems. We think this is the point to create intelligence in collaborative e-business.  

We propose to translate some human behavior to systems, and we think we have better results across the organization. It is possible when we are able to produce rich information for decision-making and capture best practices for future situations like the Collaborative Project Portfolio Management [2], but now these functions will have the ability for start to work in automatics ways.

4 Conclusiones

Under the approach of systems engineering we can understand the processes that give value to an organization, we can development and improve new solutions to obtain success. Collaboration is an element that has been hidden and now we can see the collaboration through the organization. We can to share information, also understand intellectual capital approach.

Now the next steps will be generate the database to obtain a structure of workflow of each organization we are ready to apply. Then we need look for the common and complex problems and the expertise that exists in the environment.  We want to improve the processes and some problems like spending an inordinate amount of time looking for information, or documents, or contents or people expertise. 

Now theses activities can be improved with the technology of information systems and software agents. Since researchers worked for more than 20 years, each time is better the understanding of the knowledge management and use of the intangibles concepts as intellectual capital. From the approach of systems engineering we have the opportunity of design technological models in order to improve our processes each time we are building new ways to get better results than now in our daily activities.

As we said in others times, we know that knowledge management is present in each activity of people, organizations, processes and systems, and its value is in to obtain itself, to register itself, to analyze itself and finally to give to others users. People need to share knowledge, but in the most of the cases they aren’t prepared to do that, because they feel that their knowledge is the source to keep their job and their reason to live. 

That is why we believe that we need a cultural change and to understand that the value of people is in the new skills for learning and development new ways to get a better performance. In other hand we are working in a new system, first to identify collaboration needs, and second to see new ways for give collaboration based on software agents and information systems. The system creates value while people put their experiences and knowledge about different problems and solutions, without fears, always having the main goal on the organization. 

This reflection presents new conditions for the success, like ethic, culture, transcendental motivation, that will be possible interchange with e-business processes. The new concepts will be development in order to improve the competitive advantage in the organization. We hope help to people, which have the opportunity to create and to develop new solutions to each different kind of organization. 
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