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ABSTRACT
Open-source software is computer software for which the product and the source code is available for free. This permits users to freely use, change, and improve the software, and to redistribute it in modified or unmodified forms. It is very often developed in a public, collaborative manner. Open-source software is one of the most prominent types of software paradigms. Unlike proprietary off-the-shelf software, which comes with restrictive copyright licenses, open-source software can be given away for no charge. In this paper we present the state-of-art of using open source software in the United Arab Emirates. The survey of this research, which sent to many public and private Emirati organizations, shows that the usage of open source software in this region of world is quite promising.   
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The software revolution is affecting profoundly our life by providing a powerful new set of models and metaphors for our activities. Software in general is a collection of computer programs that perform several tasks.  There are two main paradigms of software: open source software and commercial (closed or proprietary) software. 
Open source software is software that is available under a special license that allows everyone to access the program code as well as the executable program for free without the restrictive licensing of many types of commercial software. On the other hand, commercial software is software developed by a business enterprise to generate profit from the licensing, rent or sale of the software itself. The replacement of commercial software by open-source ones can drastically reduce the cost of software licensing of any institution.
The debate over open source versus closed source is sometimes intense at many facets of the software. For instance, people in the open source software community often argue that making source code available to all is good for security. Users and experts can pore over the code and find vulnerabilities. However, open design is not an idea that everyone accepts even now (1). Open source software is widely used for private and non-commercial applications around the world. A report by Standish Group states that adoption of open-source software models, worldwide, has resulted in savings of about $60 billion per year to consumers (2, 3). In addition, many independent software vendors and value-added resellers use open source frameworks, modules, and libraries inside their proprietary, for-profit products and services. However, there are few studies and little knowledge about the usage of open source software (OSS) in the UAE. 
Since the UAE is always coping with the rapid growth in technology, and it has a lack of publication on the OSS, it is worthy to address the usage of OSS in this region. For example, “The construction company, whose current projects include the Burj Khalifa (the tallest tower in the world), The Dubai International Finance center and the Conference Palace in Abu Dhabi, has seen reduced costs, recognized at least 5 times performance gain and already experienced approximately 35% TCO improvement since the deployment of Red Hat Enterprise Linux (4).”  In this research paper, we are going to discover how many establishments are using OSS. That helps us to know whether different organizations know about OSS and spread the awareness in the UAE and therefore it could be an alternative to look at in order to reduce software licensing expenses while establishing IT department in different organization such as business, health and academic sectors. 

The rest of this paper is organized as follows. Section 2 provides a brief overview of closed source software and OSS. Section 3 discusses the OSS in the UAE. The details of the methods and experimental set up are discussed in Section 4. Results and comparison of both software are discussed in Section 5. Finally, conclusions and future work are presented in Section 6.
Closed Source Software Versus Open Source Software
This paper does not discuss the dissimilarity between OSS and closed source software, yet, it is important to highlight a few of their principal differences. Khelifi et al. (5) provided the following discussion:
According to Kerr (6), the orientation of closed source software is to make a profit and maintain full control of the product. The source code of this kind of software is closed, making creation and modification the exclusive preserve of those to whom the owner gives access. However, the source code of open source software is available to all users for free. The use of OSS has grown rapidly in the last decade, and its growth has been accelerating over that period (7). It is widely used in many domains, most notably in the operation of computers and computer networks. Among the best-known applications are the Apache Web server, which runs 65% of active websites (8), and Linux, which is estimated to operate on 20% of servers (9). Abel (10) found that 57% of institutions in the U.S. use some form of open source infrastructure software, like operating systems, Web servers, and databases, and 34% have implemented open source application software, such as course management systems, Web browsers, and spam filters. The comparison between closed source software and OSS has attracted more and more attention over the years. According to Weber (11), the term "better" is a vague one in describing software. Like any other tool, software has quality attributes, such as reliability, usability, robustness, flexibility, and cost. There is no single optimal balance between these attributes, and much depends on the distinct needs of users. All things being equal, cheaper software with less serious bugs is usually preferable. However, even these criteria are hard to evaluate. In his article, Edward (12) makes the following judgment: “Both models have been proven to work. Both benefit the users and the vendors, though in different ways”.  The table 1 below summarizes the pros and cons of closed and open source software.
	Advantages of closed software 
	  Advantages of OSS

	Reliable, professional support and training available 
	Free access to the source code

	Packaged, comprehensive, modular formats 
	No License fees

	Regularly and easily updated
	Open standards that facilitate integration with other systems

	Provides the vendor a guaranteed income
	Easily customizable

	Developed according to the customer needs
	Its existence doesn’t depend on any particular provider

	Mature and user-oriented product
	Customers not tied down to a provider and vendor lock-in is limited

	
	Easy and cheap to switch to other open source software

	
	Customers can fix the problem themselves if need be

	
	Lowered barriers to entry for software businesses

	
	Participation in global network of software development

	
	Bugs tend to be more visible

	Disadvantages of closed software 
	Disadvantages of OSS

	Costly
	Lack of professional support

	Has closed standards that block further development
	Evolving developer communities

	Not well tailored to the needs of higher education
	Lack of release co-ordination

	May result in unfair pricing leverage
	Erratic updates

	Periodic expiry of versions 
	No automatic QA process

	Hardware-intensive 
	Documentation often idiosyncratic and sometimes non-existent 

	
	Limited best practices


Table 1.	Comparison between closed source software and open source software
This table proposes that open source software is an option, which can compete effectively with commercial software in the marketplace so that software users are able to decide among the available alternatives. For instance, when an organization is gathering information about available solutions, open source software can be tested without delay. Often, the open source software acquisition is cheaper. Deployment and training are sometimes more expensive with open source software, as several closed source software companies have put a great deal of effort into making their software simple to install and configure. Nevertheless, the accessibility to the source code allows the use of internal expertise to repair errors or modify customization, as well as to enlist external support from the open source community worldwide. Although the closed-source approach seems to be appropriate for the general public, source code availability and the adoption of open standards offer interesting advantages to government administrations and military systems. Charpentier and Carbone (13) stated in their report that the need for greater flexibility, more competition in software supplies, and, finally, direct cost savings will tend to justify considering open source software in the next decade. Indeed, closed source software and open source software can coexist, since they are supported by different communities who work according to different standards.
Open Source Software in the UAE
The United Arab Emirates (also the UAE or the Emirates) is a Middle Eastern country situated in the southeast section of the Arabian Peninsula. It comprises seven emirates: Abu Dhabi, Ajmān, Dubai, Fujairah, Ras al-Khaimah, Sharjah, and Umm al-Quwain. Before 1971, they were known as the Trucial States (or Trucial Oman) in reference to a nineteenth-century truce between Britain and several Arab Sheikhs. The name, the Pirate Coast, has also been used in reference to the area's emirates in the 18th to early 20th century. It borders Oman and Saudi Arabia. The UAE country is rich in oil and, although it lacks other natural resources, it expects its recent economic diversification to draw more financial and banking firms. The country has a relatively high Human Development Index, or HDI, for the Asian continent (14).
According to Gartner, Inc. Worldwide IT spending will reach $3.4 trillion in 2010, a 4.6 percent increase from 2009 (15). Spending on information technology in the UAE is expected to grow from US$3.1 billion in 2008 to about US$4.7 billion by 2013, according to a recent report by Business Monitor International.  The UAE is considered an appropriate place to carry out a survey about the use of open source software: UAE is experiencing a proliferation of IT companies and a rapid growth of its industry. Indeed, due to its oil richness and its location midway between the west and the east, the UAE is already a world leader in some IT areas such as software for voice recognition. The purpose of the survey reported here is to find whether organizations in the UAE are using open source software, which kinds of open source software they are using and for which purpose. This survey is a first step to know the status of using the open source software in the UAE; hopefully, this will later on help organizations to develop and promote such category of software.  The ultimate goal, here, is to reduce the IT expenses while establishing an IT department in different organizations of UAE. There are some works related to open source software that have been done in the context of UAE such as the initial development of an open-source software platform, which contains software that precisely fulfill user requirements in the higher education sector (5) and an early development of an Open Source Platform that serves the hospitals’ and clinics’ basic needs in the IT field using open source and free software (16).
Methods and Experimental Set Up
To analyze and measure the use of open source software in the organizations in order to reduce IT expenses, we chose one of the most popular methods, which is the survey method. The Survey is a method of gathering information from individuals and organizations. It is might be conducted through many ways such as a printed questionnaire, over the phone, by mail, in person, or online. Here, an online survey is created with Survey Select tool. It also allows extracting results from the data. In addition, a printed questionnaire was sent to participants who cannot do it online. The survey contains fifteen questions if the company used open source software and ten questions if the company used closed source software only.
After collecting the data from 70 organizations, different themes have been chosen. The first theme is whether the organization is public, private or hybrid. In the same theme, the percentage of these organizations that use open source software, closed source software or both was identified. It is to be noted that there are many public schools and colleges and other type of organizations don’t have IT departments and therefore they were not able to fill the survey.
The second theme is collecting data about the open source software that are used in the organizations. Through the survey, those organizations had the option to add more types of applications in which they use OSS. The following table describes the examples given in the survey:
	CHECKLIST ITEMS
	OPEN SOURCE SOFTWARE

	□ Operating System
	ex. Linux, openSUSE

	□ Office Applications
	ex. Open Office

	□ Web-based Applications
	ex. Firefox

	□ Email Client
	ex. Evolution

	□ Web Server
	ex. Apache Web Server

	□ Database Engine
	ex. MySQL,  PostgreSQL

	□ Email Server
	ex. MailServer


Table 2.	Checklist of open source software
The third theme is to compare between the organizations that use, exclusively, either of software. For organizations that deploy open source software, are they open source developers or users? Overall, are they comfortable and productive using the open source software and how much they save in cutting IT expenses by using this type of software? On the other hand, in the same theme we ask the organizations that use closed source software about the adoption rate of closed source software per year, their expenses in closed source software, the cost for support services and if they are comfortable using this type of software.
The final theme is to explore the problems while using either categories of software in these organizations. Below are some examples of problems that organizations may face:
	Open Source Software Problems
	Closed Source Software Problems

	□ No guarantee of quality or fitness
□ Security (Viruses or other problems )
□Downloading and installation  problems
□ Copy left Licensing
□ Not all hardware compatible
□ More technical ability needed
□ Others. Please specify
	□ Copyright Licensing
□ Errors report
□ Installing and Downloading problems
□ Limit access
□ Registration 
□ More technical ability needed
□ Security (Viruses or attacks )
□ Others. Please specify


Table 3.	Checklist of open source software and closed source software problems
Evaluation and Results
The survey study has been conducted on almost 70 organizations. 54% of the organizations are public, 30% of them are private and the rest are hybrid. As it is shown in Table 4, the closed source software (76%) is used more than the open source software (59%) in the UAE. 
	Public
	
	54%

	Private
	
	30%

	Hybrid
	
	16%

	Open source software
	
	24%

	Closed source software
	
	41%

	Both of them
	
	35%


Table 4.	The percentage of public, private and hybrid organizations and their software use
However, the total of 59% of surveyed organizations have some sort of open source usage is considered a high percentage in the context of UAE, which is a developing country. Table 5 shows some types of open source software that are used in these organizations. It is clear that the web browsers as well as the web server are the most used in many organizations in the UAE. Database engine and operating system come next.


	Which types of Open Source Software are you using in your establishment?

	Web Browsers  
	75%

	Web Server
	67%

	Database Engine
	54%

	Operating System
	50%

	Office Applications
	21%

	Email Client 
	17%

	Email Server
	4%


Table 5.	Types of open source software used in the organizations
Some examples of these organizations are the Habl Consultancy, ALHOSN University and New Medical Center.  The Habl Consultancy based in Dubai Silicon Oasis, is the first company in the region focused solely on open source and Linux solutions. Their marquee clients include the Telecommunication Regulatory Authority (TRA), Halcrow, Hamdan Bin Mohammad e-University, etc. ALHOSN University is another example that deployed an open source software platform, for its education mission. The platform contains many open source software such as learning management system, customer relationship management system and library information system (5). Moreover, the New Medical Center Hospital (NMC) has their IT team that has developed their in house systems. However, when they wanted to integrate two systems together, they used an open source solution to solve this problem and makes these systems see each other.
The survey allowed collecting more data about the organizations’ experiences using open source software or closed source software. Almost half of the organizations are open source software users and the other half are open source software developers. The reason behind this is customizing the software so that it fits the organization needs. Using open source software in these companies is definitely saving in cutting IT expenses. 36% of these organizations save more than AED 50,000.  One example is a school in Al Ain who saved around 200,000 AED by replacing Windows operating system by Linux in the school desktops. ALHOSN University is another example that achieved financial gain, around 3 million AED, by deploying open source software instead of closed software (5). Overall, 81% of these organizations are comfortable using the open source software. Table 6 shows the summary of organizations’ feedbacks that use open source software.
	Are you user or developer of the OSS?

	Yes
	55%

	No
	45%

	Which kind of OSS developer are you?

	Individual
	34%

	Within internal team
	62%

	Within external team
	3%

	How much you save in cutting IT expenses by using OSS?

	5000-25000 AED
	36%

	25000-50000 AED
	27%

	More than 50,000 AED
	36%

	Overall, are you comfortable with using Open Source Software after you install it in your establishment?

	Yes, it saves time and easy to use
	81%

	No, it has some problems
	19%


Table 6.	Feedbacks from organizations using open source software 
On the other hand, the organizations that use the closed source software have a high adoption rate of closed source software every year. The adoption rate is sometimes called the usage rate, attach rate, acceptance rate, or compliance rate. It is the rate at which users are actually implementing new closed source software. 55% of these organizations have more than 75% of this adoption rate. They might replace a closed source software by another one because it doesn’t fit the needs of the organizations. 71% of these organizations agree that the closed source software are expensive and 67% of them need to spend money for the support services. That could cost more than 25,000 AED. However, 83% of these organizations are still feeling comfortable using these closed source software. Table 7 shows the summary of organizations’ feedbacks that use closed source software.
	What is the adoption rate of Closed Source Software per year in your establishment?

	0-25%
	0%

	25-50%
	14%

	50-75%
	31%

	More than 75%
	55%

	Is it expensive to have Closed Source Software?

	Yes
	71%

	No
	29%

	Do you pay for support services?

	Yes
	67%

	No
	33%

	How many do you spend to support these services?

	5,000-10,000 AED
	0%

	15,000-20,000 AED
	26%

	More than 25,000 AED
	74%

	Are you comfortable using Closed Source Software?

	Yes
	83%

	No
	17%


Table 7.	Feedbacks from organizations using closed source software
The last questions were about problems that may organizations face while using either software. Table 8 has listed the problems in descending order.
	What are the problems that you faced while using OSS?

	No guarantee of quality or fitness
	65%

	More technical ability needed
	43%

	Security (Viruses or other problems)
	30%

	Not all hardware compatible
	30%

	Copy left Licensing
	17%

	Downloading and installation problems
	13%

	What are the problems that you faced while using Closed Source Software?

	Limit access
	50%

	Errors report
	44%

	More technical ability needed
	39%

	Security (Viruses or attacks)
	28%

	Copyright Licensing
	28%

	Installing and Downloading problems
	17%

	Registration
	11%


Table 8.	Problems faced by organizations using open/closed source software
Conclusions and Future Work
Open source software is gaining momentum in both the public and private sectors. It is getting more ground in Europe and the developing world, with users attracted by lower costs and accessibility. This paper presented the state-of-art of using such software paradigm in UAE. The survey highlights the percentage of private, public, as well as, hybrid organizations that use Open Source Software (OSS). It presents the usage of such software paradigm per type of applications for many public and private Emirati organizations. It summarizes the problems that organizations face while using OSS and gives a figure about whether Emirati organization are users or developers of the Open Source Software. This paper can be used, for future work, in order to provide an in-depth analysis about OSS Deployment within UAE and in the region. It might be a foundation work for promoting the usage of OSS in the region.  
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