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Abstract  

     Since the first established library in the 7th century B.C., libraries have played a 

main role in civilization development due to their ability to help humans reach the 

required information easily. However, in the last decades, after the huge propagation 

of information from various sources, including the addition of books, other data types 

such as audio, video, and images have emerged. Therefore, finding an integrated 

system to manage this huge amount of library data became necessary. As a result, the 

integrated library system (ILS) improved its efficiency and ability to manage various 

and enormous amounts of data in addition to following the lending processes and 

inventory management. There are many commercial and open-source integrated 

systems used in libraries; selecting the best open-source integrated library system to 

achieve the library requirements is still challenging due to the variety of available 

libraries. Although these libraries are open source and freely available, the installation 

process requires a long time and expert effort, making selecting the best library system 

a sensitive and important mission. This survey demonstrates the most famous open-

source integrated library systems and the essential technologies used to build them, 

along with the system specifications, to help librarians and educational and academic 

institutions select the best one for their requirements. Through reviewing the previous 

academic research, it was noticed that many of them had the task of selecting the right 

ILS, but most of them did not handle the programming principles based on it, which 

is the milestone in its building, so we recommended using an automated technique to 

evaluate ILS and select the best one. 
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العديد من الأنظمة المتكاملة    ان هناكبالإضافة إلى متابعة عمليات الإقراض وإدارة المخزون. وعلى الرغم من  
المصدر المستخدمة في   فإن اختيار أفضل نظام مكتبة متكامل مفتوح المصدر    المكتبات، التجارية والمفتوحة 

تنوع المكتبات   وعلى الرغم من أن هذه    المتوفرة،لتحقيق متطلبات المستخدم لا يزال يمثل تحديًا كبيرا بسبب 
مما يجعل    الخبراء،إلا أن عملية التثبيت تتطلب وقتًا طويلًا وجهدًا من    مجانًا، المكتبات مفتوحة المصدر ومتاحة  

اختيار أفضل نظام مكتبة مهمة حساسة وهامة. يوضح هذا الاستطلاع أشهر أنظمة المكتبات المتكاملة مفتوحة  
نيات الأساسية المستخدمة في بنائها وفقًا لمواصفات كل نظام لمساعدة أمناء المكتبات والمؤسسات  المصدر والتق

  لاحظنا أن من خلال مراجعة البحوث السابقة    التعليمية والأكاديمية على اختيار أفضل نظام يناسب متطلباتهم. 
بالاعتماد على طرق إحصائية وان معظمهم لم يتعامل مع   ILSالعديد منهم قد أوكلوا مهمة اختيار افضل نظام 

آلية لتقييم   باستخدام تقنيات ، لذلك نوصي    ILSبناء   الأساس في وهو حجر  الحديثة، مبادئ البرمجة والتقنيات 
 المعايير  واختيار أفضل أنظمة المكتبات المفتوحة المصدر.

 
1. Introduction 

      Libraries are important to society because they give people access to information and 

culture [1]. The tools and services they offer make learning easier, encourage literacy and 

education, and help people come up with new ideas and points of view, which are important for 

a creative and inventive society [2]. Also, they help keep an accurate record of the information 

that previous generations learned and knew. Without libraries, it would not be easy to improve 

human understanding and research and preserve the global body of information and cultural 

heritage for upcoming generations [3]–[5]. Nevertheless, on the other hand, the exploration of 

the data in the last decades after the world wide web and various open data sources made the 

automated library systems (ALSs) [6]–[8], which have been used in traditional library 

management systems since the 1970s, incapable of meeting the libraries’ increased 

requirements. In ALS, a database is used to gather the library's data in a basic way, with the 

ability to call this data [7]–[9]. To manage the enormous amount of data, it is necessary to find 

an integrated system called an integrated library system (ILS) that can save and split each 

library operation [10]–[12]. Through the ILS, a software interface is used to search the library 

catalog and automate other tasks, such as following the lending books and the due date of their 

return, among other tasks [13]–[15]. Most ILSs share the same main components for tracking 

and scheduling. A typical ILS consists of a relational database for saving library data, software 

for interacting with this database, and two graphical user interfaces, one used by the staff and 

another for the patron's use. The software is built using many modules, each with a specific role 

[13, 14], and [16].  

 

       It can be concluded that to build an integrated library system, cooperation between 

librarians and program developers is required [17]–[20], and through this cooperation, many 

open-source ILSs have been established. In open-source system (OSS) applications, the source 

code is kept available and editable, allowing other developers to create developed copies or 

editions compatible with their special requirements [21]–[24]. This feature enabled the creation 

of many systems. Thus, the librarian should choose a suitable system in terms of performance, 

efficiency, and flexibility to make changes according to future needs and the continuous 

expansion of the data [25]. Through reviewing the previous academic research, it is noticed that 

many of them handed over the task of selecting the right ILS, but most of them did not handle 

the programming principles based on it, which is the male stone in its building. This paper will 

take some previous work that talks about the methods that were used to select the best ILS, then 

talk about the programming principles behind the ILS, explaining the basics of open-source 

software and the most commonly used ILS and their specifications like Koha, Evergreen, 

NewGenlib, etc., and also discussing the criteria that were used to evaluate the ILS in the hope 

of helping the librarians and people involved in library management select the right ILS for 
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their current needs while considering the evolution of the data and the requirements of 

supporting the new technologies. In this paper, the methods that were used to select the best 

ILS are reviewed, followed by a discussion of some of the most common open-source ILS and 

the criteria that were used to evaluate them. 

 

2.  ILS Selection Methods 

       Many previous works dealt with the use of open-source integrated systems in libraries. This 

section highlights some of them. The authors of [6] listed factors like being compatible with 

different platforms, having low or no license fees, being able to change to meet the library’s 

needs, and having experience keeping all data safe, while [10] conducted a survey comparing 

the ILS with web-scale discovery services at academic libraries in the top-ranking higher 

educational institutions in India. Fifty-two libraries (26% of the total number of libraries in the 

study) use Koha as their primary ILS, according to the authors, who also observed that LibSys 

is a close second with 18 institutions (9%). Also, [12] studied the benefits of adopting Koha 

ILS at the University of Southern Nigeria.  

 

       The study surveyed online Google forms to collect information from the Koha ILS 

libraries. According to the survey, Koha proved its efficiency in cataloging, acquiring, and 

circulating, while it was not preferred in payment processes for subscriptions and book 

purchases. Furthermore, the libraries require regular training on Koha use to optimize Koha 

performance, and [26] evaluated the ILS using four quality factors (usage, service, system, and 

internet) and the relationship among them affecting job satisfaction. One hundred ten librarians 

using ILS at academic libraries in Selangor, Melaka, Johor, Negeri Sembilan, and Pahang were 

questioned, and the results were analyzed using IBM SPSS. According to descriptive data, there 

are intermediate impressions in four main areas (mean values range from 3.18 to 3.45). At the 

same time, there is a bad perception in one category (Internet quality), with mean values ranging 

from 2.69 to 3.02. In addition, the results reveal a modest relationship between service quality 

and Internet quality and a strong and statistically significant relationship between work 

satisfaction and usage quality.  

 

       Nonetheless, the association between system quality and job satisfaction is weak, whereas 

[27] introduced findings that can help the library realize how much their job satisfaction will 

depend on the performance of their ILS. The library information system must be improved to 

provide superior library services as well as [28] conducted a study using Koha in two Arab 

schools in Kuala Lumpur, Malaysia. Their qualitative study concluded the efficiency of Koha 

in building the catalog system and the ability to provide a customizable interface to be used 

according to the requirements of the library’s usage. The research was launched by comparing 

the two schools based on gender, library positions/ranks, and IT devices. However, they 

suggested that for software upgrades, a group of experts be required to discuss the system 

improvements frequently. Moreover, [29] presented a descriptive qualitative study about INLIS 

Lite (another ILS). The data was collected by a team of librarians and a head of information 

technology using their observations, documentation stages, and interviews. The study's findings 

show that the library management function of INLIS Lite has been well employed.  

 

        Furthermore, the issues being resolved involve the administration of library resources, 

lending and returning, subscription, the Online Public Access Catalog, the creation of reports, 

and visitor books. Furthermore, [30] used the matrix of cross-impact multiplications applied to 

the classification method to perform a study for identifying the key factors of designing an ILS. 

They concluded that intuitive design, flexibility, interconnection, and portability are the key 

factors for designing ILSs in universities. Additionally, [31] examined the factors affecting 



AL-Kubaisy and Al-Khateeb                    Iraqi Journal of Science, 2024, Vol. 65, No. 7, pp: 3993-4007 
 

3996 

Koha utilization in Nigerian libraries. Their method is based on adopting a descriptive survey 

of over 45 libraries. The research found that a lack of institutional support, insufficient 

knowledge, and unfavorable librarian attitudes were among the obstacles facing Koha in 

Nigeria. In light of the findings, libraries should install Koha and join the Koha software users' 

community to comprehend and utilize all modules. 

 

        Regarding the properties of ILSs, several researchers disagree on the most important 

features they must include. According to [32], there are many important factors to consider 

when choosing an ILS, including the availability of permanent library data, the ability for users 

to conduct sophisticated searches, a suggestion box for users, recurring reports, and the capacity 

to track missing volumes. [33] examined the capacity to perform various operations and 

processes, library retrieval, web-based data access, comfort of use, and perception of usefulness 

as the main predictors of system utilization and essential characteristics to consider.  

 

      However, [34] considered the following elements: flexibility (the capacity to add new 

functionality as needed by the institution), buying cost, reasonable maintenance costs, and ease 

of use. The [35] considered critical elements such as design and architecture, no restrictions on 

use with different types of electronic devices, the ability for users to set their objectives, 

constant connectivity to the entire library, interoperability, and the ability to operate on local 

networks without internet access. Finally, [36] said that the most important things about ILSs 

are continued access to the online catalog, local data storage, the ability to modify the program's 

source code, and ease of use. Before ending this section, it is important to show that adopting 

ILSs is a good idea. Libraries can help with learning, research, and knowledge management 

because ILSs are used [37].  

Nevertheless, ILSs are not as popular as they used to be, and in the past few years, new 

technologies have been developed that may help libraries manage their resources better and 

give them access to a wider range of resources. Table 1 summarizes the previous works on ILS, 

explaining each work's limitations. 

 

Table 1: Summarization of the previous works on ILS 

Study Year Description Limitations 

[6]  2020 

Include compatibility with several systems, 

minimal or no license fees, adaptability to 

match the library's demands, and experience 

keeping all data secure as criteria for factors 

affecting choosing the best ILS. 

 

 

No technical explanation for 

building the system is provided. 

[10]  2021 

A study was undertaken to compare the ILS 

to web-scale discovery services at the 

academic libraries of India's leading higher 

education institutions. 

 

 

The survey study did not discuss 

the technical aspects of building 

ILSs. 

 

 

[12]  2022 

The benefits of implementing Koha ILS at the 

University of Southern Nigeria were 

investigated. 

 

 

The study was limited to Koha 

and did not discuss other ILS. 

 

 

[27]  2021 

Analyzed the association between the ILS's 

four quality criteria (use, service, system, and 

internet) and work satisfaction. 

The study discussed the quality 

factor and its effects on choosing 

the right ILS from a statistical 

perspective, but no technical 
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explanation for building the 

system is provided. 

 

[28]  2021 

Two Arab schools in Kuala Lumpur, 

Malaysia, 

participated in a Koha-based study. Their 

qualitative investigation confirmed Koha's 

catalog system’s effectiveness and capacity to 

provide a configurable interface. 

 

 

The study is limited to using 

Koha. 

[29]  2021 

Descriptive qualitative research on INLIS 

Lite. A team of librarians and the head of 

information technology acquired the data 

through observations, documentation stages, 

and interviews. 

 

 

The study is limited to using 

INLIS Lite. 

[30]  2021 

Utilized the cross-impact multiplication 

matrix applied to the classification approach 

in order to conduct research identifying the 

essential design features of an ILS. 

 

 

No technical explanation for 

building the system is provided. 

[31]  2021 

Using a methodology based on a descriptive 

survey of over 45 libraries, the variables 

influencing Koha usage in Nigerian libraries 

are analyzed. 

 

The study is limited to using 

Koha. 

[32]  2020 

The important factors to take into account 

when choosing an ILS were studied. 

 

No technical explanation for 

building the system is provided. 

 

 

[33]  2018 

The main predictors of system utilization 

characteristics to consider in selecting the 

best ILS are discussed. 

 

No technical explanation for 

building the system is provided. 

 

 

 

[34]  2018 

Considered flexibility, purchase price, 

affordable maintenance expenses, and 

usability while determining the optimal ILS. 

 

 

No technical explanation for 

building the system is provided. 

[35]  2018 

Considered important characteristics such as 

design and architecture, interoperability, and 

the capacity to function on local networks 

without an internet connection. 

 

 

No technical explanation for 

building the system is provided. 

[36]  2017 

According to the research, the most 

significant aspects of ILSs are continuing 

access to the online catalog, local data 

storage, the ability to modify the program's 

source code, and user friendliness. 

No technical explanation for 

building the system is provided. 
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3. Most Common Open-Source ILS 

      This part discusses the most common open-source ILS, presenting its most important 

features. 

3.1 Koha  

      Koha can be considered one of the first ILSs [38]. Since it started in 2000, it has been the 

most successful web-based open-source ILS, according to many researchers [39]. With MySQL 

[40] as a database working in the background, a configurable user interface, easy adaptability, 

and support for about 50 languages made it highly popular, especially in the academic field 

[41]. The most common Koha features are ease of use, flexibility, clarity, and simplicity of the 

interfaces (for both users and library staff), advanced search options, and supporting web 2.0 

features [42] (such as RSS feeds and tagging, which enabled the users to give feedback 

according to their experiments and allowed the librarians to develop the library based on the 

reviews and suggestions) [43]. More features include reading and printing barcodes easily, a 

supporting serial system, and a reading list. Additionally, many updates are added continuously 

to support new technologies with the ability to make them fit the library requirements [44]. 

 

       Since Koha ILS is built on open-source software licensing, there is no need to buy any 

license even for building the database, which, as mentioned earlier, is based on an open-source 

MySQL database [45]. Furthermore, while Koha is web-based, it does not require installing any 

software on the workstation except the main software installed on the main server, and any 

internet browser on any device (PC, tablet, or smartphone) can access the system and use its 

resources [46]. Figure 1 shows the Koha user interface. 

Figure 1: Koha user interface. 

 

3.2 Evergreen 

      The library was developed by the Georgia Public Library Service and used by about 2000 

libraries globally as an open-source, free ILS. The Evergreen developers emphasized making it 

stable, flexible, and easy to use [47]–[52]. Most features include: 

•Object-oriented programming-based: using this programming principle to build the library 

makes it more reusable according to a library's requirements. 

•Flexible indexing system: Evergreen used a flexible and configurable catalog according to 

Congress library standards to fit libraries' requirements.  
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•Using book bags: this feature is used to save the books' data to help patrons request or search 

the books using an online public access catalog.  

•Keep track ability to make the library track the purchases and orders using orders and invoices.  

•Automated tasks: the library comes with the ability to activate some tasks automatically, such 

as registration and checkouts, Statistical reports: the ability to retrieve reports based on the 

statistical database analysis. Figure 2 shows a sample of the Evergreen interface [47]. 

 

 
Figure 2: Evergreen interface. 

 

3.3 NewGenlib 

      After three years of development as a closed-source software library in 2005, NewGenlib 

was announced as an open-source ILS [53]. The database search features are combined with 

the other ILS capabilities and make them compatible with most libraries' international 

standards, such as Unicode, Dublin Core, and International Standards Bibliographic 

Description (ISBD) [54]–[58]. Its features include: 

• Using Java as a design programming language, PostgreSQL [59] as a database system, and 

web-based technology.  

• The library source code can be downloaded under a general public license with the availability 

of setup instructions for Windows and Linux operating systems to enable the libraries to 

configure and enhance the software to fit their requirements without limitations. However, 

trained staff and technicians are required. Figure 3 shows the NewGenlib cataloging interface 

[54]. 
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Figure 3:  NewGenlib cataloging interface. 

 

3.4 OpenBiblio 

     Due to its simplicity, well-documented nature, and easy installation, OpenBiblio became 

widely used in small libraries worldwide. Additionally, no prior knowledge of the PHP 

programming language is required to build the reports since OpenBiblio uses the RPT reporting 

language. These mentioned features made OpenBiblio suitable for small and medium libraries 

but not for large ones because of the lack of advanced features such as the staff's ability to keep 

track of purchased materials (this feature is available in other ILSs like Koha) [60]–[63]. Figure 

4 shows the OpenBiblio interface. 

 

 
Figure 4: The OpenBiblio interface. 
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3.5 PhpMyBiblio (PMB) 

      A web-based open-source ILS with support for installing nine language interfaces, most 

popular in Europe (maybe because of high installation availability in French) [64], [65]. Its 

features include: 

• It is designed according to object-oriented programming principles, making reusability and 

programming it according to library requirements easier. 

• Supporting many Web 2.0 features. 

• User-friendly user interface. 

• Easily data backup and restore. 

• As a limitation, it depends on PHP/MySQL as a base for its database, so SQL query language 

knowledge is required to build the reports. The PMB interface is shown in Figure 5 [64]. 

 

 
Figure 5: PMB interface. 

 

3.6 Emilda 

       It started in 2000 and is based on the Perl language. Then, in 2003, an open-source version 

with a general public license was released using PHP as a programming language and MySQL 

as a database. Emilda contained many administration functions, but the software is not under 

development anymore [66]. The Emilda interface is shown in Figure 6 [66]. 
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Figure 6: Emilda interface. 

4. ILS Evaluation Criteria 

      To select the best ILS, the researchers divided some categories into criteria and tested the 

match of the ILS with these criteria [15], [57], and [60]. [65] tested nine libraries by making a 

wishlist for features required in ILSs. The shortlist was used to make a short list of the best 

libraries, and the libraries that did not match the wishlist were excluded. The steps in the wishlist 

included maturity, language, operating system, assistance availability, and interface. As a result, 

the only two libraries that met all the requirements in the wishlist are Koha and PMB. As well, 

[66], in its survey about open-source ISLs, compared the benefits and costs between closed-

source and open-source ILSs. 

 

       In this study, Koha and Evergreen were chosen as open-source ILSs. A questionnaire was 

conducted to measure the rate of satisfaction with the benefits. Furthermore, questions about 

the reasons for choosing a specific library, the library’s customization ability, demographics, 

and the issues faced in the deployment process are added. The study concluded that, despite 

some difficulties with deployment and a lack of documentation issues, open-source ILSs are 

more affordable and cost-effective than closed-source libraries. Then [67] identified three 

stages to filter and select the optimum SIL. In each stage, a matching process is done to exclude 

the ILS that does not match the criteria. For example, in the first stage, the open-source behavior 

and whether the ILS is free are tested with software licensing testing. In stage two, the ISL 

community is evaluated to determine whether or not it is active. Choosing an ISL with an active 

community is vital since an active community supports the library and participates in finding 

solutions for many problems.  

      Finally, in the third stage, the libraries that passed the previous stages are submitted to 

functionality tests by analyzing their matching to 800 features and functions that obey the 

libraries' requirements. After testing 20 ILSs with the previous method, only three libraries 

passed all the stages (Koha, PMB, and Evergreen). So, [68] conducted a study at the University 

of Delhi and Delhi Central Library to review the staff's knowledge of Koha and NewGenlib. 

The review is based on comparing the two libraries using a checklist. The checklist included 

primary features such as cost, transparency, community activity, ease of use, development 

ability, and flexibility, in addition to technical features such as the architect, web 2.0 support, 

and search system used. Each feature is ranked with five points (higher is better), and then 

statistical analysis is conducted on the final result. This study concluded that both libraries have 

many required features, but Koha surpasses NewGenlib in some features, such as ease of 
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installation and advanced database features, while NewGenlib has higher functionality and 

more user support. And then, [69] conducted a comparison study between Koha and Evergreen. 

The comparison is based on software documents, manuals, user reviews, and bugs reported.  

      In addition, performing some operations on both libraries and instantly highlighting the 

differences. The operations included maintenance, updating patron records, PIN reset, check-

in/out, renewing items, and handling payments, bills, and fines. The study concluded that Koha 

is more user-friendly, requires less maintenance, and has more tagging, reviewing, and 

commenting features. On the other hand, Evergreen is more flexible and has more consortium 

features (such as group setting, floating collection management, and granular user permissions). 

Additionally, [70] conducted an analytical study about the features required to select the best 

ILS. As a result, the opinions of 50 engineering college librarians were taken about some 

important features of the ILS, such as library requirement satisfaction, quality of the software, 

functionality, number of features, support and training requirements, usability, installation 

requirements, customization ability, flexibility, and security, among other features. Table 2 

summarizes the research related to ILS selection. 

 

Table 2: ILS selection works summarization. 

Research Year Method Summary Criterion Outcome 

[65] 2006 

Nine ILSs were 

tested using a 

Wishlist. 

Utility, 

Documentation, Security, 

Interface, Assistance, 

Flexibility, Norms, Generic, 

Integration, Easiness of 

deployment, Easiness of 

administration and supervision, 

Code liability, and robustness. 

Only Koha and PMB met all 

Wishlist requirements. 

[66] 2008 

Compared close 

source and open-

source ILSs. 

The reasons for choosing it, 

satisfaction, problems, and cost 

Open-source ILSs are more 

inexpensive and cost-

effective than closed-source 

libraries, notwithstanding 

implementation and 

documentation challenges. 

[67] 2011 

Three-stage filtering 

process according to 

features criteria in 

each stage. 

Licensing, community, 

functionalities 

Only Koha, PMB, and 

Evergreen passed all 

filtering stages. 

[68] 2012 

Review comparing 

Koha and NewGenlib 

using a checklist. 

Software, System 

Administration, Functional 

modules, functionality, 

Circulation, Acquisition, Serials 

management, and online public 

access catalog 

Koha is easier to install and 

has a more sophisticated 

database than NewGenlib. 

However, NewGenlib is 

more functional and user-

friendly. 

[69] 2011 

Comparison study 

between Koha and 

Evergreen 

Patron Maintenance, Check-

in/out, Renewing Items, bills, 

fines, payments, holds, 

Changing Status of Items, and 

changing load periods 

Koha provides additional 

tagging, reviewing, and 

commenting functions and is 

easier to use. Evergreen is 

more adaptable and user-

friendly. 

[70] 2013 
An analysis of ILS 

characteristics. 

The study used an analytical 

method to find out the 

specifications of each library 

separately without using a 

unified criterion 

The ILS features required 

include software quality, 

functionality, the number of 

features, support and 

training needs, usability, 

installation, customization, 

adaptability, and security. 
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5. Conclusions and Future Works 

      ILS played the main role in developing the library system, and the open-source ILS is more 

stable and configurable to suit the library's requirements. However, selecting the best ILS is 

vital due to the time and effort required to install and test an ILS. Many previous works are 

based on building a checklist of many steps, each with many feature criteria. The feature criteria 

mostly test cost, fully or not fully open source-based software, reusability, a user-friendly 

interface, the number of features, community activity, support, flexibility, and security, among 

other features. After filtration, statistical analysis, like a checklist to make a comparative 

analysis between different types of ILS, was conducted to analyze the results. Koha and 

Evergreen are the libraries that fit the checklist filtration process, with Koha being superior to 

the other libraries. However, since the Mueller study in 2011, which was the most detailed 

study, many changes and new ILS versions have been released, and no modern deep study has 

been conducted. Furthermore, no automated technique has been used yet, and all previous 

works have been based on hand-crafted evaluation methods to select the best ILS. For feature 

work, using an automated technique to evaluate ILS and select the best one is suggested. As 

another future direction, making a survey on the front-end and back-end programs with a 

technical overview about building ILS is also suggested. 
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