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Abstract: This paper present a list of collaborative software applications, which are open source and are used for audio and video based collaboration, enterprise content management and project management. The article describe also a collaborative business process from the banking system. This paper show a collaborative application for a bank business process, represented by the electronic payments service. In order to manage the technical support of the Multicash system was realized a collaborative application named Collaborative Multicash Servicedesk. In this paper are presented the quality characteristics of the open source applications.
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1. Collaborative software

The collaborative software was designed to help people involved in a common activity to achieve their goals. Collaborative software is the basis for computer supported cooperative work.

There are many collaborative software applications which are already used in the industry and academic field, some of them being open source applications. Such software systems are represented by email and calendaring applications, but a very important category is represented by social networks applications. [1]
The list with collaborative open source software applications include:

· Access Grid, for audio and video based collaboration;

· Collabtive, for web based solutions;

· Alfresco, used for enterprise content management;

· OpenKM, which is a software for document management;

· CodeBearner, used for project management. [2]
· ActiveCollab is a project management and collaboration tool that you can set up on your own server or local network; you can work with your team, clients and contractors in easy to use environment, while keeping full control over your data. [20]
Some collaboration software allows users to vote, rate, and rank choices, often for the purpose of extracting the collective intelligence of the participants. The votes, ratings, and rankings can be used in various ways such as:

· producing an average rating, such as 4 out of 5 stars. 

· calculating a popularity ranking, such as a top 10 list. 

· guiding the creation and organization of documents, such as in Wikipedia where voting helps to guide the creation of new pages. 

· making a recommendation that may assist in making a decision. 

The main collaborative web based applications are Blogger and Google Calendar, the first allows you to create a blog for yourself or for your team, letting all team members post on individual blogs. Google Calendar allows you to create multiple calendars, which you can view individually or as a group. [1]
In [3] 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. 
Social computing software is all the rage these days.  Collaborative filters INCLUDEPICTURE "http://i.ixnp.com/images/v6.1/t.gif" \* MERGEFORMATINET 

 are a key feature in many social applications. Collaborative filters allow systems to make recommendations based on the similarity of preferences between users. Fortunately Java has been in existence long enough for several collaborative filtering libraries to have been developed and open sourced. [4]
Collaborative software applications helps teams to build collaborative knowledge by sharing and discussing various forms of digital content within a secure, unified application that is accessible using a web based interface or a rich desktop client [5]. The contents of an application must be tested in detail, depending on the application type and its users, because it must provide accurate and complete information, especially updated.

An informatic application must contain the terms of use and the content acceptance by the users. Depending on the application type, in the terms of use will clearly specify that the information presented in the application do not have contractual value, are indicative, and the application owner is not responsible for content errors or inconsistencies with reality.
The stuctured specifications development of the content, so that to each component separately defined will correspond a link in the informatic application, so a file, is achievable if and only if they who define the digital content have a clear image of the whole, but also on the details, the top-down decomposition being at hand in an easy way.

The content specifications have a unique way of achieving. There are elements of creativity on the application development. The essence of the content defined in the specifications should not differ from what contains the real application.

2. A collaborative banking business process
Collaborative systems are an important subject of knowledge-based society and an important part of the human activities is involved in this field. Science has great impact on the development of different types of collaborative systems from various activity fields [6].
A collaborative system is one that works with people and other systems to get jobs done faster. Each person and each software program has various strengths and weaknesses. Working alone they can only accomplish so much. Working together, strength combines with strength to increase the likelihood of success. [7]

I am considering the case study of a collaborative banking business process regarding the activation of electronic banking services. In this business process, which is a collaborative work, we found two partners: customer and bank. The bank is represented by four entities or departments, like branch, technical assistance, adminstration and intervention. 

In the considered collaborative banking business process the bank is represented by four entities or departments: branch, technical helpdesk, server adminstration and intervention. 
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Fig. 1. Collaborative banking business process


In the collaborative banking business process presented in figure 1, the agents customer and bank must cooperate in order to achieve their goals. If the customer want to make electronic payments, he must buy and activate the Multicash application. For doing this, he will sign and stamp an e-payments contract. The bank branch will receive the activation request, will prepare the contract, fill the customer activation annex and send it by mail. The bank technical helpdesk will receive the customer annex, validate it and if everything is good, the bank server administrators will activate the customer and prepare the intervention for installing the application.


This is a collaborative process in which many agents work after strict rules and procedures. If an agent will do a mistake, everything will be destroyed. [8]
Multicash is a structured software solution that enables for the optimum management of payments and collections. The application is currently used by many corporate customers, thus being intensively tested and improved. The standard software is installed on the computers in the customer office and it enables to do the following operations:

· visualizing daily bank statement with detailed information of transactions, as well as the intermediary bank statement updated around the day on an hourly basis; 

· visualising accounts balances hourly updated; 

· performing local currency payments: budget, inter and intra-bank transfers; 

· performing foreign currency payments in different currencies; 

· performing payment orders with multiple authorization and signature levels with automatic checking of limit per each transaction, according to the customer signature card; 

· exporting and importing data to/from different accounting systems; 

· receiving treasury information, like exchange rates; 

· sending and receiving text files. [9] 
A banking information system is thus designed to automate a higher set of current bank operations and provide strategic, tactical and operational information necessary in the decision-making process.
The main feature of a modern banking information system is the connectivity level between the factors involved in the banking activity. From this point of view, the banking information systems development suppose the successive or directly implementation of the following types of information systems:
- banking information systems without connectivity, which are characterized by the existence of independent computers that run applications specific to certain departments: accounting, credit, etc.; the data transfer between computers is provided, usually through external supports; such information systems are encountered, especially in smaller banking units like branches and subsidiaries;

- banking information systems with local connectivity, which are information systems based on local computers networks;

- banking information systems with global connectivity, which are information systems based on wide area networks, which connects local networks of the banking units.
Currently, it follows to increase the quality of services offered by the collaborative banking systems, through the introduction of intelligent agents in order to help increasing the performance of these systems. [10]

3. A collaborative open source application for customer care
I have been developing an application to support collaborative customer care over the web. This paper focuses on the design of collaborative customer care based on my banking experience doing joint research with several real-world corporate customers. In figure 2 is presented the first page of the Collaborative Multicash Servicedesk application:
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Fig. 2. Collaborative Multicash Servicedesk

The Collaborative Multicash Servicedesk application involve three categories of users: customer, bank analyst and administrator. Each user has a different interface depending on its category. The customers have the possibility to post a problem, to view an existing solution from the knowledge database and to view the status of their posted poblems. The bank analyst can take a problem posted by a customer and solve it. The administrator has the possibility to generate reports regarding the status of problems solved by each bank analyst. In the figure 3 is shown a report containing the number of requests sent, taken and solved by each bank analyst and a graphical representation:  
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Fig. 3. Report regarding the status of problems solved
The process of determining the criteria for application selection and the discussion evaluating the applications on the criteria produced a more specific set of goals for the technology and project. The vague concept of value was translated into the more specific application selection criteria of increasing sales, market share, customer retention, satisfaction, and CSR productivity. When thinking about the specific candidate bank applications, the team was able to articulate the goals for the use of the technology. These criteria, thus, became business goals for the Collaborative Multicash Servicedesk.
The selected applications include the following:

· customer acquisition; the goal was to enhance the self-service function with collaborative assistance on-demand (i.e. customer support); collaboration would be used to make the process easier and speedier for the customer, to reduce input errors due to misunderstandings, and to increase the completion rate for the process, thereby increasing market share;
· determining the pay-back for doing various types of business with the bank; this consisted of what-if calculations that determined a customer’s pay-back for having a mortgage, savings account, loan or other types of relationships with the bank; collaboration would facilitate sales and marketing as the CSR discussed the pay-back for different services and products;
· overview of bank services; this consisted of pages containing text and graphics information describing the products and services; collaboration would generate leads and open opportunities for cross selling (i.e. selling a customer who called about one product an additional product);
· adding billers for electronic bill payment; with collaboration, customers could view and point to a list of billers while talking to the CSR; without collaboration, customers needed to specify billers in a separate telephone call.
Many of the end-user collaboration features in these applications had been incorporated in the demonstration and the challenge was to implement them in a working system. However, the business team discussions suggested that a number of changes and additions would be needed for the technology, the web pages and the bank work practices in order to meet the bank’s business goals for collaborative customer care. [11]
When thinking to Open Source, we generally think of adults who contribute to communities to build and modify software that anyone can use.  It has never really triggered the thought of kids, classrooms or education, though until now.

The Sugar Labs company has released a product called Sugar on a Stick.  It’s a Linux-based learning environment that boots from a USB drive and is designed for children’s ease of use. All a child has to do is plug in the USB drive to any computer, boot it, and they’ll be working in the same computing environment they’re used to with all their own files. 

It means that a child can go to school, work on classwork, homework, notes, with the ability to complete those same exact tasks in any location. It meants that parents will no longer be tasked with buying expensive software. It means that school systems can use older, slower computer systems and can upgrade less, which frees up money for other initiatives.  It means that same student could come to the library and work in the computing environment that they’re used to. It means that libraries could potentially further integrate and provide seamless interaction from school to the library. It means that more resources will be available to more children. [12]
If are considered the collaborative software applications S1, S2, …, Sn, we can build and other indicators for the implementation of quality metric of collaborative software. For each application Si are collected the data di1, di2, …, dim regarding its dynamics. Through the intersection of di1, di2, …, dim values are obtained some data, which is common to all collaborative software applications. These informations are necessary to create new indicators I1, I2, …, Ih. It selects from these indicators some of them which must be sensitive, stable, representative. With the new indicators we evaluate what is unique in the collaborative software applications. [6]
4. Quality characteristics of collaborative open source applications
One of the biggest expressions of open source culture is Wikipedia, perhaps the most comprehensive and useful encyclopedia ever created. It has been assembled by an anonymous legion of volunteer writers and editors — there are nearly 10 million registered users for the English-language version — who are not motivated by money or fame for their work but by a compulsion to get the facts straight. [13]
The collaborative software 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 software must behave and must give the results the users want and that they have stated at the start. 

The quality characteristics of collaborative open source applications are as follows:

· the complexity, which describe the density of fluxes between the components of the application and their links;

· the reliability, determined by analyzing the number of problems solved by the application and the total number of specified problems
· the maintainability, measures the effort needed to make modifications on the collaborative application in order to make it suited for current needs;
· the usability, defined by the ability of an application to be useful for his agents or the capability of an application to be used easily;

· the portability, refers to the ability of a collaborative application to be transferred from one work environment to another;

· the anywhere-anytime characteristic and its potential to support interactive group learning have convinced many teachers to believe collaborative learning environments to be the promising next generation of educational tools for remote education;

· the sociability of a collaborative learning application is the extent the collaborative learning environment is able to give rise to such a social space;

· the teleproximity is a term used to show that proximity is brought to a group of people via telecommunication systems and computer networks; social supplies in collaborative learning application need to be based upon the concept of teleproximity [14];

· the automation is another quality characteristic of collaborative learning applications; many of the processes are developed without human intervention; for example, it automates the measurement of the quality of tests in relation to the way in which the students responded; if the answer of tests developped to a question is a) and 100% of students give answer d), then it will analyze the cause;

· the management characteristic of collaborative software applications, which will mean diagnosing and troubleshooting by pulling documented problem/fix write-ups from any source available; when something goes wrong in the application, one of the best hopes is that someone else has already encountered this problem and documented how to fix it; this works well with open source projects because mailing lists, blog posts, and FAQs are all on the web and have high traffic. [15]

For a quality characteristic, a lot of estimation indicators are built depending of work hypothesis and data gathering capability necessary for computation making. The indicator has an analytical expression easier or more complex depending of influence factors, influence intensity and reused structured of indicators with the behavior already known. 

In order to measure the degree of knowledge management that a collaborative system has, is defined a knowledge management performance indicator, KMPI, as follows:
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, where:

KC - the knowledge creation indicator in a collaborative system;

KA - the knowledge accumulation indicator in a collaborative system;

KS - the knowledge sharing indicator in a collaborative system;

KU - the knowledge utilization indicator in a collaborative system;

KI - the knowledge internalization indicator in a collaborative system. [16]
Cooperation and collaboration can facilitate and encourage learning and social interaction among distance learning students in a virtual learning environment, which can be designed like a collaborative system. [17]

Virtual campuses are already a reality with the advances in e-learning and web technologies, distributed and collaborative systems and broadband communication, as well as the emerging necessities of distanced universities for collaboration on offering common programs. [18]

The virtual campus is a virtual organizational structure of collaborative type in which interacts five target groups:

· the target group of students, composed by participants in teleactivities of training, testing, elaboration of homework, documentation, participation in online meetings, forums communication, banking transactions for study fees payment;

· the target group of teachers who complete multimedia teaching materials for virtual campus training, evaluates papers submitted online by students, update databases proper evaluations;

· the target group of people outside the virtual campus, which informs about the performance on campus, interact conveying information allowing the selection of students;

· the target group of organizations which demands for workforce specialists, requiring new training courses;

· the target group of campus management, which defines development strategies, moderate discussions on forums, study the labor market, select teachers for the courses who will take place, establishes specific program costs.

The main objectives of the virtual campus is the development and diversification of the online education for all the race, held on the e-learning platform of the university, providing logistical support, e-learning monitoring, training the participants and developing student and teacher’s guide online.

The e-learning platform of virtual campus allows the simultaneous conducting of several online masters programs. For every education program there is a database of courses and a database of users. The student access to a particular course is based on key authentication. [16]
Moodle is an Open Source Course Management System, also known as a Learning Management System or a Virtual Learning Environment. It has become very popular among educators around the world as a tool for creating online dynamic web sites for their students. 
The focus of the Moodle project is always on giving educators the best tools to manage and promote learning, but there are many ways to use Moodle:

· Moodle has features that allow it to scale to very large deployments and hundreds of thousands of students, yet it can also be used for a primary school or an education hobbyist;
· many institutions use it as their platform to conduct fully online courses, while some use it simply to augment face-to-face courses, known as blended learning.
To work, it needs to be installed on a web server somewhere, either on one of your own computers or one at a web hosting company. [19]

5. Conclusions
Collaborative work can be successful if all members show goodwill and responsibility. Collaboration is necessary to deal with such large projects. The collaborative and essentially social character of work need to be appreciated in undertaking interactive systems design.

Dynamics of collaborative open source applications concern changes regarding the quality, structure, functions, size, their procedures and standards. Dynamics of collaborative applications are studied using mathematical analysis, providing long-term behavior of each major systems, winning a look inside the system design: which parameters determine the group behaviour and how the system characteristics are affected. Is developed a class of mathematical models which describe the collective dynamics of the collaborative software and which illustrates the approach by applying to several case studies, including both software agents and robots. For each application, is transformed a set of equations that describe how the system is changing in time and analyze their solutions. Finally, is shown what say these solutions about the collaborative applications behaviour. [21]

A collaborative software application creates an environment where people can work better together, can share information without the constraints of time and space, being characterized by three fundamental aspects: joint activities, sharing environment and way of interaction.
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