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1. Development of collaborative systems

In the world are many journals and conferences which have topics on collaborative systems. On the internet, there are many websites dedicated on collaborative systems issues. Also, very interesting books have been written and published in order to underline the importance of collaborative systems study.

The collaborative informatics systems represent, from the implementation viewpoint, software entities that are developed during a life cycle process that starts with the problem analysis and ends with the implementation of a fully functional software system.

A collaborative system has a life cycle containing his evolution and the stages in which the system go through. The development of a collaborative information system is similar with the life cycle of an open source project. The cost and quality of systems should be considered as an important factor in the new system development phase. In Figure 1 is presented the life cycle of a collaborative informatics system:
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Fig. 1. Life cycle of a collaborative system

The systems development life cycle is the process of creating or altering systems, and the models and methodologies that people use to develop these systems. The concept generally refers to computer or information systems. [3]

The collaborative system is developed based on a set of specifications that were defined in the analysis stage in order to define objectives for the development process. The system must behave and must give the results the users want and that they have stated at the start. [5]

2. Iterative processes in collaborative banking systems
Collaborative systems are classified into:
· collaborative systems in education: they are applied in the educational field and aimed at evaluating and enhancing the educational process performance; 
· collaborative systems of defense: they are encountered in the military field and are characterized by strict rules of organization and functioning; 
· productive collaborative systems: designed to increase production capacity and product quality in different units producing goods and services;
· collaborative banking systems: they are analyzed to determine factors affecting the banking system and its components.

The collaborative banking system is a system with high complexity, with a large number of components and a large variety of links between them. The complexity of the banking system is given by the operations they carry out, but also by the collaboration between different banks from different countries and by the alignment to standards imposed by the regulations in this worldwide field.

In software development, the process created by a procedure that builds up data on the call stack is called a recursive process, and a process created by a procedure that requires constant space an iterative process. An iterative procedure can create only iterative processes, while a recursive procedure can create both recursive as well as iterative processes. [11] 
In [4] is considered that the development of collaborative software applications can be simplified by appealing to the open-source market. On this market are some solutions for sustaining on-demand collaboration anytime and anywhere. The collaborative applications concur decisively to the creation of new knowledge, the on-line conversations helping to refine this knowledge and thus generating pieces of knowledge relevant for the organization. The email remains one of the most common communication tools in business, at the level of the collaborative environment being necessary to establish a management politics for the messages propagation. In the banking system, the email is the most important collaborative application, some email messages being considered components of the bank rules and procedures. 

The dynamics of the collaborative systems point to modifications in the quality, structure, functions, dimensions, procedures and standards of the systems. The dynamics are studied by mathematical analysis, forecasting the long term behavior of each system [6].

The collaborative systems development life cycle is a type of methodology used to describe the process for building collaborative information systems, intended to develop collaborative information systems in a very deliberate, structured and methodical way, reiterating each stage of the life cycle. [3]

The iterative processes that take place in a collaborative banking system are the transactions recording in the database, the automatic payment of interest, and the accounts statements generation.

The process of recording transactions in the database should contain stages of Figure 2:
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Fig. 2. The stages of recording data process [12]

The validation stage ensure the proper completion of information to be recorded and processed, eliminating the aberrant data or inconsistent with reality. The transmission stage assumes the achievement connection with the database and the actual recording of values in the database. The receiving feedback stage assumes the reception by the user of a complete response regarding the finality for its action. 
A collaborative banking information system is designed to automate a higher set of current bank operations and provide strategic, tactical and operational information necessary in the decision-making process. The information system of a bank requires the highest degree of security and a high level of interconnection.
3. The audit of collaborative banking systems
The objective of audit process is to certify the correspondence degree between the reality and defined criteria. The results are reported to interested people. The audit goal is to increase the quality level through improvement of actions and indicators calculated for the defined quality characteristics. [1]

The informatics audit is a collaborative process in which different auditors cooperate in order to achieve the common goals of the audit process. Each auditor has the prerequisites for developing the audit process, but the auditors can have experience in various activity fields. If they collaborate and exchange their expertise, the audit process will be successful.
In the collaborative process of informatics audit, agents with different backgrounds, experiences and points of view can take part. Nowadays, a collaborative auditing process is scarce on commercial authoring toolkits. Those toolkits just provide a unidirectional vision of creation, edition, viewing and testing of IT field components. [7]
For a bank in Romania, using the Multicash software as an electronic payments system, was made an audit in order to see which are the categories of customers requests and which is the apparition frequency in a period of time. The results obtained for the January 2010 are shown in the Table 1, where are presented the problems that the customers complained to the bank and the number of times they appear:


	Category
	Number of requests

	Add new accounts in the client application
	26

	Add new users in the client application
	14

	Other requests
	132

	User blocked on the communication
	41

	User blocked at logon
	20

	Communication initiated
	54

	Confirm account balance
	71

	Deactivate payments file
	1

	Error on starting the application
	5

	Signature error
	46

	Error on see statements
	20

	Statements export
	1

	Generate electronic signature
	20

	Index corrupted in database tables
	4

	Training on using the application
	14

	Training on see rejected payments
	4

	Delivery account statements
	7

	Delivery file with bank codes
	12

	Delivery files for distributed signature
	8

	Change communication channel
	1

	Change number of approvals / amount limits
	1

	Change name / address of payer
	1

	Move the application on another computer
	13

	Please repeat job with AC29
	9

	Reinstalling the application
	7

	Setting print parameters
	5

	Setting communication sessions
	1

	Training of branches for completing annexes
	10

	Transmission interrupted
	36

	Check payments status
	162


The bank management check this situation monthly in order to see which are the most frequently problems of the customers and how these problems can be minimized. Also, this report is used by the IT department for establish further improvements of the Multicash software.

4. Source code comparative analysis

The goal of source code analysis is to determine where the problem is in an attempt to fix it and to find the appropriate programming language for developing collaborative systems.

For many companies, the Open Source software is centered on value creation. Here it is not only costs, which are saved, but especially benefits from reliability, flexibility and a higher degree of innovation capability, which have become the center of motivation for open alternatives. [8]


There are many similarities between code written in C# and code in Java. Every language has some particularities and key words. The following code is written in C# language [10]:

delegate void GUICallback(string pos);
private void closeDialogInner(string strMessage)
{
  if (this.InvokeRequired)
  {
    GUICallback callback = new GUICallback(closeDialogInner);
    this.Invoke(callback, new object[] { strMessage });
  }
  else
  {
    this.Close();
  }
}
The same code written in Java is presented bellow:

public void closeDialog()
{
  m_isCanceled = false;
  Display.getDefault().syncExec(new Runnable()
  {
    public void run()
    {
      Shell shell = getShell();
      if (shell != null)
      {
        if (!shell.isDisposed())
        {
          shell.dispose();
        }
      }
    }
  });
}

Java is an open source language that allows developing systems, business intelligence tools, content management systems, cache solutions, charting and reporting tools and chat servers.

The data validation is classified in two types: simple validation and complex validation. The simple validation is useful for simple testing of a single isolated control located on a form. In most cases, it validates more controls placed on the same form and whose contained information is inter-correlate. In this situation, it is about a cross or complex validation. An example of cross-validation refers the correlation between the averages obtained by a student at a particular school exam with his school situation:

The C# source code, to simple validates the average in the interval [1, 10] and for the cross-validation of correlation between the average obtained with the school situation is as follows:

private void button1_Click(object sender, EventArgs e)

{

int average = Convert.ToInt32(textBox1.Text);

if (average < 1 || average > 10)

errorProvider1.SetError(textBox1,"Average outside the range 1-10");

else

if (average < 5 && comboBox1.Text=="Graduate")

{

errorProvider1.SetError(textBox1,"The average not correspond with the school situation");

errorProvider1.SetError(comboBox1,"The school situation not correspond with the average");

}

else

if (average >= 5 && comboBox1.Text=="Restant")

{

errorProvider1.SetError(textBox1,"The average not correspond with the school situation");

errorProvider1.SetError(comboBox1,"The school situation not correspond with the average");

}

else

{

errorProvider1.SetError(textBox1,"");

errorProvider1.SetError(comboBox1,"");

}

}

The Visual Studio has implemented for ASP.NET a series of controls to facilitate writing source code for validation of fields whose format is the default entry. One of these is called RegularExpressionValidator, which enables the validation of e-mail address, telephone numbers, internet address, postal code and the social security number.


The development of Collaborative Multicash Servicedesk application has required writing source code in languages C#.NET, Javascript, ASP.NET and HTML. The application has the form of a website and use connections with a Microsoft Access database. 

5. Conclusions
The development of collaborative systems conduct to increase their complexity and the global character of the economy is designed to determine, also a global character for many of the collaborative systems. From the information point of view, to these global collaborative systems must correspond global performance indicators, procurement systems scratchy and data conversion procedures, to transform heterogeneous information into homogeneous entries for aggregate indicators, defined in the metrics of collaborative systems. [2]

Collaborative systems are efficient and achieve results accurately and completely if they work the way they are designed to.

All system introduced into the market has some environmental impacts during system life cycle. Therefore, it is important that system designers have access to relative environmental information so that they can make appropriate decisions and de-offs with other design requirements. [9]
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