Ministry of Science and Higher Education of the Republic of
Kazakhstan
SDU University

SDlJ

UNIVERSITY
Toktar Shynar

Research and analysis document
management system at the

university

THESIS
Presented in Partial Fulfilment for the

Degree of Master of Technical Science in Computer Science
(degree code: 7TM06102)
Department of Computer Science
Faculty of Engineering and Natural Sciences

Supervisor: Atymtayeva Lyazzat
Kaskelen, June 2024



SDU University
Faculty of Engineering and Natural Sciences

Department of Computer Science

Dean of Faculty of Engineering and Natural Sciences

Assistant Professor, PhD Akhmedov Ramis

« 04 » 06 2024

Topic of the thesis:

Research and analysis document management system at the university

Thesis submitted as part of the requirements for the award of the MSc in
“TM06102 - Computer Science”, SDU University

Head of Department Zhanar Mukash

Academic Supervisor Lyazzat Atymtayeva

Master student Shynar Toktar

Kaskelen, 2024



Declaration

I confirm that this is my own work and the use of all material from other sources
has been properly and fully acknowledged.

Shynar Toktar

June 2024



Acknowledgements

Dear Committee,

I would like to express my deepest gratitude to my supervisor, Professor Lyazzat
Atymtayeva, for her support, guidance and feedback throughout the process of
researching and writing this dissertation. Her experience, advice and support have
played an important role in shaping the direction of my research and improving
my analytical skills.

I am grateful to my mother for her support, love and understanding throughout
my academic career. Their support was motivating.

I would also like to express my gratitude to the Director of the Automation De-
partment, Elvin Naghiyev, for providing the data that allowed me to obtain a
master’s degree and conduct this research.

Finally, I would like to express my gratitude to all my friends and colleagues who
provided moral support, meaningful discussions and assistance when needed.
Thank you for attention.

i



Dedication

This thesis is dedicated to:
SDU University and the BPM team.

il



Abstract

In today’s IT landscape, the selection and implementation of Document Man-
agement Systems (DMS) are vital for improving decision-making and automating
various workflows. DMS enables efficient document storage and access through
digitization and automation, significantly reducing the time and costs associated
with manual document management. For DMS to function optimally and meet
user needs, intuitive user interfaces(UI) are essential. Despite the critical role of
DMS in IT infrastructure, comprehensive analyses of this software are rare. This
thesis addresses this gap by providing a detailed, real-world analysis of a univer-
sity’s DMS and its impact on business processes. Through advanced database
analysis, the study identifies key issues such as user accessibility, and retrieval in-
efficiencies. The research offers practical solutions, including structured workflows,
standardized processes. The findings emphasize the importance of user-centric de-
sign, continuous training, and support structures to enhance user interaction and
system efficiency. This work not only optimizes the university’s document man-
agement but also offers a framework adaptable to various organizational contexts,
ensuring compliance with regulatory standards and improving overall information
management practices.

Keywords: Document Management Systems (DMS), workflow efficiency, automa-
tion, universities, software.
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Annarna

Byriuri IT canaceiaga Kykarrel 6ackapy Kyiiesepin (DMS) rannay xone en-
rizy memnriMaep KaObLIIayabl OHTAMIAHIBIPY KOHE dPTYPJIi KYMBIC IIPOIECTePiH
aBTOMAaTTAHIBIPY YIMH eTe MaHb3Abl. DMS mudpiaanappy KoHe aBTOMATTaHIbI-
Py apKbLIbI KYyKaTTap/ bl TUIMJII CAKTayra ¥KoHe KOJI JKeTKi3yre MyMKIH/JIIK Oepe/i,
KY>KaTThI KOJIMEH DacKapyra OailJIaHbICThl YAKBIT ITeH MIBIFBIHIAD/IbI all Tap IbIKTai
azaittazbl. DMS oHTail/Ibl XKyMBIC iCTey1 »KoHe Tali1a aHyIIbl KaXKeTTITIIKTePIH Ka-
HAFATTAHJIBIPYDI YIIH HHTYUTUBTI naiigananymisl uarepdeiicrepi (Ul) maub3mb.
[T-canacerrmarsr DMS MaHBI3IBI pesiHe KapaMacTaH, Oyl Oargap/aMaJblK, Ka-
caKTaMaHbIH »KaH-?KaKThl TaJiay/1apbl a3. By JUIIOMIBIK, KYMbIC YHUBEPCUTET-
i, DMS KoHe OHBIH OM3HEC-TIPOIECTEPIe OCEPIH erKeil-Ter>Keii, HaKThl Tajlla-
Vbl KAMTaMacChI3 €Ty apKbLIbl YKeTICIEYTILTIKTEeP T KapacThIpaabl. ZKeTiiaipiiren
JIEPEKKOP/bI TAJIJIay apKbLIbI 3epPTTey NailIa/IaHyIIBIHBIH KOJI »KeTIMJILIIr, 13/1e-
VIiH THIMCI3IIrN CHSIKTBI HEri3ri Moceserep/l aHbIKTal bl. 3ePTTey KYPBLIBIMIBIK
JKYMBIC TIPOIECTEPIH, CTAHAAPTTAJIFaH ITPOIECTEP [ KAMTUTBIH ITPAKTUKAJIBIK TTIe-
mimMgiepii yebina apl. Horwmkenep kyiie THIMIIIITIH apTTBIPY VIIIH Hai1a aHyIrbi-
ra OarbITTAJIFAH IM3afHHBIH, V3/IIKCI3 OKBITY/IBIH, 2KOHE KOJIJIay KYPbLIBIM/IaPbIHbIH
MAaHBI3IbLIBIFBIH aTall KOpceTeli. Byl XKyMbIC YHUBEPCUTETTIH KY2KAT aifHAILIMBIH
OHTaMJIAH/IBLIPHINT KaHa KOMMaii/ibl, COHbIMEH KaTap OpTYpPJii YHBIMJIBIK KOHTEKCT-
Tepre OeitiMie/IeTiH, HOPMATUBTIK CTaH/IapTTapra COUKECTIKTI KaMTaMachl3 €TeTiH
JKOHE 2KaJIIIbl aKIapaTThl 0aCKapy ToyKipHOECiH KeTiIPeTiH Ky PhLIbIM/IbI YChIHA-
JTBI.

Tyiiin cesnmep: Kyxar Aitnansivmbr 2Kyiiesnepi, »KyMbIC IPOIECIHIH, THIMJILIII,
aBTOMATTAH/IbIPY, YHUBEPCUTETTED.



AHHOTAIUA

B ceropugammueit I'T-cpesie BoIOOp M BHEJIpEHUE CUCTEM yIPaBJIEHHUS JIOKYMEH-
tamu (DMS) umeror pemiaroriiee 3HadeHue Jjisi ONTUMU3AINK TPUHATHS PEIIeHUt
U aBTOMATHU3AIMU Pa3JIUIHbIX pabouux mporeccoB. DMS obecredaunBaer 3dhdex-
TUBHOE XpaHeHue JOKYMEHTOB M AOCTYII K HHUM IIOCPEJCTBOM OL[I/ICprBKI/I n aB-
TOMATH3AIINN, 9TO 3HAYUTE/ILHO COKPAIAET BPEMs U 3aTPAThl, CBA3aHHDBIE C PYU-
HBIM yIpaBjeHrneM JoKyMeHTamu. st omrumasbHoro ¢gyHkimonnposarus DMS
U yJIOBJIETBOPEHUS TOTPEOHOCTE 10/ Ib30BaTe /1€l HEOOXO UMbl HHTYUTUBHO ITOHSIT-
Hble Tosib3oBarebckue uarepdeiicor (UI). Hecmorpst Ha permaromryo poss DMS
B U'T-uncdpactpykrype, BCECTOPOHHUI aHAJINA3 STOTO IIPOrPAMMHOI0 00eCTIeYeHUsT
HejioctaTodeH. JlanHas juccepTanysg yCTpaHSeT TOT MPOOes, MPeaoCTaB/Idgd 0-
JpOOHBII aHaIN3 peabHOil cuTyanun B yHuBepcuterckoit CY/I u ee BausiHue Ha
Ou3Hec-1Iporecchl. biiarojgapsi paciimpeHHOMY aHAJJU3y 0a3bl JAHHBIX HCCIIEI0BaA-
HUE BBISB/IAET KJIOUEBbIE MPOOJIEMbI, TaKWe KaK JIOCTYIHOCTH JIJIsi MOJIh30BaTe-
Jieit 1 HeapeKTUBHOCTD NoncKa. VccesieioBanue mnpejjiaraeT IpakKTUIeCKue pere-
HUs, BKJIIOYasd CTPYKTYPUPOBAHHBIE PAOOYHE MPOIECChI U CTAHIAPTU3UPOBAHHbBIE
nporiecchbl. Pe3ysibTaThl MO TYePKUBAIOT BasKHOCTH OPUEHTHPOBAHHOIO HA TOJIH30-
BaTessd Ju3aiiHa, HEIPEPbIBHOIO OOYYEHHUS U CTPYKTYP HOJACPXKKHU I YLy dIie-
HUS B3aMMOJIEHCTBHS € IOJIb30BaTeeM n 3(hEPHEeKTUBHOCTH CHCTEMBI. DTa padoTa
HE TOJIbKO OIITUMHU3UDPYET YIIpaBJICHUC JOKYMCHTaMMU B YHHUBEPCUTETE, HO U IIPEI-
JlaraeT CTPyKTYypY, aJalTUPYEMYIO K Pa3JIMIHbIM OPraHU3aIlMOHHBIM KOHTEKCTAaM,
obecrievnBasi COOTBETCTBUE HOPMATUBHBIM CTaH/apTaM M yJIydIlas OOIue MeTO bl
ylpaBJjieHusd nHdopMaImeii.

KurroueBrbie ciioBa: cucreMbl JIOKyMeHTO000pOoTa, 9P (PEKTUBHOCTD JIOKYMEHTO-
obopoTa, aBTOMaTU3alIlsd, YHUBEPCUTETHI, IIPOrPaMMHOEe obecIiedeHue.
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Abbreviations

DMS - Document management system

BPM - Business Process Management

[EC - International Electrotechnical Commission

ISO - International Organisation for Standardisation

IEEE - The Institute of Electrical and Electronics Engineers
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Chapter 1

Introduction

Universities are increasingly depending on digital infrastructure to manage the
significant rise of academic and administrative papers in the constantly evolving
higher education sphere. The Document Management System (DMS), as the fo-
cal point of this transition, acts as the foundation for organizing, storing, and
retrieving vital information.

Efficient document management is more than a convenience for colleges, it is
a strategic need. According to an article published in the International Journal
of Educational Policy Research and Review, good document management is posi-
tively related to organizational efficiency and as a result, academic excellence. The
article highlights that, with a growing emphasis on collaborative research, inter-
disciplinary studies, and globalization of higher education, institutions are being
forced to improve their document management procedures to remain competitive
and fulfill the expectations of the modern academic environment [1]. Moreover,
by using DMS across different sectors, such as organizations, government agencies,
local governments, and universities, has been demonstrated to lower operational
expenses, boost operational efficiency, and enhance cooperation among stakehold-
ers [2].

As reported by Johnston and Bowen [3|, the implementation of DMS leads
to improved information governance and better compliance with regulatory re-
quirements. These systems facilitate faster retrieval and secure storage of docu-
ments, reducing operational costs and enhancing collaboration among stakehold-
ers. Furthermore, DMS can integrate seamlessly with existing processes, providing
clear, quantifiable benefits and a positive return on investment by streamlining
document-related workflows and improving overall productivity.

Despite the recognized importance of DMS, there is a noticeable lack of compre-
hensive analysis focusing on their performance and impact, particularly within ed-
ucational institutions. This thesis aims to address this gap by providing detailed,
high-quality, and reliable information based on a data analysis of a university’s
DMS and its associated business processes.

This paper presents a detailed examination and analysis of the university’s Doc-
ument Management System, using insights from the university’s DMS processes
and database to propose methods for improving it. Additionally, it compares
the university’s DMS with other enterprise solutions and evaluates its alignment



with global standards to prevent other organizations and enterprises from building
poorly implemented document management systems.

Furthermore, data analytics will be employed to analyze the performance of
the DMS’s business processes. By leveraging data analytics techniques, the study
will identify trends, detect anomalies, and provide insights into the efficiency of
document-related workflows. This analytical approach will help uncover areas for
improvement, optimize the system’s functionality, and enhance the overall user
experience.

Additionally, a survey was carried out to get feedback from university employees
about the effectiveness and usefulness of the present DMS. To highlight opportu-
nities for user interface and user experience enhancement, a comprehensive study
of the DMS forms was also carried out.

In conclusion, this thesis seeks to contribute to the field of document manage-
ment in higher education by providing actionable insights and practical recommen-
dations for the development and enhancement of DMS. The findings are expected
to benefit not only the case study university but also other educational institutions
looking to optimize their document management systems.

1.1 Statement of the problem

Several problem statements highlight the challenges faced by organizations in
implementing and optimizing DMS:

e There are no clear rules or principles that establish uniform requirements for

the documentation of management activities.

e The volume of management information that needs to be tracked and main-

tained by the organizations is increasing.

e There are large and small processes that respectively have two or more stages

that can be analyzed and optimized.

e There are no researches that analyze internal processes in detail.

This thesis seeks to address several critical challenges in document management.
First, it explores how to establish uniform requirements for the documentation of
management activities. By standardizing these requirements, organizations can
ensure consistency and compliance across various departments. Additionally, the
study investigates the most effective ways to manage the increasing volume of man-
agement information. As the amount of information grows, efficient strategies are
essential to maintain organization and accessibility. Finally, the thesis examines
methods to improve workflow by reducing the number of steps in each process.
Simplifying processes and expanding user feedback can significantly enhance effi-
ciency and user satisfaction within the system.

1.2 Methodology overview

To achieve our goal, several key tasks must be accomplished:
1. Analysis of bibliography related to DMS development: Conduct a thorough
review of existing literature and research on the development of DMS.



2. Data collection: Gather relevant data from the university’s database to
provide a solid foundation for analysis.

3. Data analysis: Analyze the collected data to identify anomalies and evaluate
the performance of business processes and workflow steps.

4. Suggesting solutions: Propose actionable solutions based on the findings
from the data analysis to improve the efficiency and effectiveness of the DMS.

The main methods of our research are comparative and operation cycle analysis,
methods for visualizing our data, data analysis, and exploratory factor analysis
methods for evaluating the factors that can affect the process of developing and
monitoring standards.

1.3 Thesis outline

The theoretical and practical significance of the study lies in identifying the
factors influencing the operation of the process and providing high-quality and
reliable information in the form of recommendations for developers of standards.

The structure of this study consists of 4 chapters. The first chapter is de-
voted to a review of the literature. The research of other authors in the field of
standardization is considered here.

The next chapter covers the part describing general information about the work-
flow and the structure of the business process.

The third chapter presents the methodological part, where we examined the
methods that will be used in our research.

The last chapter presents the analysis and results of our research conducted
using methodologies such as standards and document management review, process
flow analysis, process form analysis and thematic analysis.



Chapter 2

Literature review

There is a limited amount of literature and research available on the topic of
the development and analysis of DMS. This section will review previous studies
conducted by different authors.

According to the book called Business Process Management maturity models
are used to examine document management systems processes performance and
management [4]. Maturity models offer direction on evaluating the current status
of development and maintenance processes through evaluating them across various
levels and components [5].

Concisely, the maturity model is a tool that provides ways of finding the prob-
lems in the system without giving information on how to fix them. There are
generally five maturity models such as QMMG, CMM, CMMI, OMG BPMN and
PEMM [6]. Each of them has their own advantages and drawbacks. For the study,
the two most common assessment approaches to assessing process maturity were
reviewed which are CMMI and PEMM. The Capability Maturity Model Integra-
tion (CMMI) is an approach to process maturity that can be used to evaluate
processes. This model could be used as the base for the discussion when assessing
the maturity of specific processes or the enterprise as a whole [7]. The Process
Enterprise Maturity Model (PEMM) was developed as a tool to help organizations
that are planning to move to processes. This model includes one framework to rate
business processes and enterprise maturity level [7]. Process prerequisites include
the following: scheme, indicators, performers, owner, and infrastructure.

By integrating these models into my research, I systematically evaluated the
current status of document management processes, identified key areas for im-
provement, and developed strategies to enhance efficiency and effectiveness. This
structured approach allowed me to gain valuable insights into the maturity and
performance of our university’s document management system, providing a solid
foundation for ongoing development and optimization.

Article [8] introduced a framework for an automated information system de-
signed to manage quality assurance in higher education institutions. The system
aims to automate tasks associated with quality assurance, helping stakeholders
handle and monitor their activities effectively. The proposed system includes a
core module and 17 sub-modules, which facilitate various aspects of quality man-
agement, such as educational process effectiveness, strategic planning, and institu-



tional capacity. This comprehensive approach ensures that quality standards are
maintained and enhanced throughout the institution.

The field of Document Management Systems has seen significant advancements
in user interface (UI) and user experience (UX) design, aimed at improving effi-
ciency, security, and user satisfaction. A comprehensive case study by Southtech [9]
highlighted the importance of redesigning the UI of DMS to streamline document
approval processes and enhance user productivity. The study involved extensive
user research, including building personas, sketching, and wireframing, which cul-
minated in a prototype focusing on an intuitive document approval workflow. Key
improvements included better team collaboration features, a simplified interface,
and enhanced productivity through automation.

The thesis [10] provides valuable insights into the development and optimization
of Document Management Systems (DMS) with a focus on user interface (UI)
and user experience (UX). This work is highly relevant for understanding the
effective management of document workflows in organizations and highlights the
importance of UI/UX in the adoption and efficiency of these systems.

In the paper, author discusses the integration of several DMS tools such as
Microsoft SharePoint, Socialcast, and DocStore, emphasizing their unique fea-
tures and suitability for different document management needs. SharePoint, for
instance, is praised for its comprehensive capabilities in document and content
management, including version control, integration with Microsoft Office, and ro-
bust search functionalities. These features enhance user experience by making
documents easy to locate, manage, and collaborate on, thus reducing the reliance
on email for document sharing and discussions. It also highlights the role of Social-
cast in improving real-time communication and collaboration among team mem-
bers. By integrating Socialcast with SharePoint, Nokia Gear was able to create a
more cohesive and interactive environment, where feedback and updates could be
shared promptly, further enhancing user engagement and reducing email clutter.
This integration showcases the importance of choosing tools that not only meet
technical requirements but also improve the overall user experience by fostering
better communication and collaboration.

DocStore is another system discussed in the thesis, particularly for its capabili-
ties in handling highly confidential documents and providing automated property
and security inheritance. This system’s focus on security and ease of use ensures
that sensitive documents are protected while being easily accessible to authorized
users, which is crucial for maintaining data integrity and compliance [10].

The user interface and user experience aspects are crucial in ensuring the suc-
cessful adoption of these systems. Thesis underscores the need for a user-friendly
interface that simplifies the process of saving, searching, and retrieving documents.
Training and ongoing support are essential to help users navigate new systems and
adapt to changes, thereby ensuring that the DMS is used to its full potential.

Moreover, the paper outlines the challenges of current document management
practices, such as the lack of standardization and overlapping systems, and pro-
vides solutions for improving these practices. By implementing structured work-
flows, setting clear categorization and folder structures, and ensuring seamless
integration with existing tools, organizations can streamline their document man-



agement processes, reduce manual errors; and improve productivity [10].

Similar work [11] emphasizes the importance of user interface (UI) and user ex-
perience (UX) in the development of University Management Information Systems
(UMIS). The authors noticed that the ease of performing tasks such as course regis-
tration and school fee payment is crucial for user satisfaction. The study employed
User-Centered Design (UCD) processes and system design thinking methodology
to address usability issues. Questionnaires were used to gather user pain points,
which informed the design of a more usable interface. User personas and wire-
frames helped visualize the data from user research, and Figma was used for pro-
totype and interface design. Usability testing showed a high System Usability
Scale (SUS) score of 87, indicating that users found the system easy to navigate
and engaging.

The paper [12] explores the impact of the General Data Protection Regula-
tion (GDPR) on DMS development. The study focused on developing a GDPR-~
compliant software solution for managing job applications in the human resources
department. The authors emphasized the importance of consent, data security,
and user rights enforcement. They highlighted the need for a system that includes
functionalities like user authentication, data encryption, pseudonymization, and
detailed logging to ensure compliance with GDPR. The implementation of these
features in a DMS enhances data protection and provides users with greater control
over their personal data.

The approach detailed by [13] shows the importance of integrating documenta-
tion workflows with software development processes, which can be directly applied
to the design and implementation of effective DMS. By adopting such integrated
frameworks, organizations can ensure that their documentation is not only com-
plete and accurate but also aligned with the software’s evolving functionalities and
user requirements.

Furthermore, the unified process proposed by Priestley and Utt offers a strate-
gic advantage by promoting continuous documentation updates throughout the
software development lifecycle. This continuous integration helps in maintaining
the relevance of documentation, as it evolves in parallel with the software. Such
a process reduces the risk of outdated or mismatched documentation, which is a
common issue in traditional, siloed documentation practices. By embedding doc-
umentation activities into each phase of software development, from inception to
deployment, organizations can achieve higher efficiency and coherence between the
software and its user manuals.

In addition, integrating documentation development with software workflows
fosters better collaboration between technical writers and software developers.
This synergy not only enhances the quality of the documentation but also en-
sures that user manuals are more user-centric, addressing real-world user needs
more effectively. The unified process allows technical writers to participate in re-
views and iterations, offering a unique perspective that focuses on usability and
clarity. Consequently, this approach can lead to more intuitive and user-friendly
documentation, ultimately improving the overall user experience and satisfaction
with the software product.

The article provides an in-depth examination of workflow management systems



(WFMS), highlighting their pivotal role in automating and facilitating business
processes. Workflow systems are categorized into three primary types: transac-
tion, administrative, and ad hoc workflows. Transaction workflows are repetitive
and highly structured, suitable for processes like loan and insurance claims process-
ing, which benefit from automation and strict controls. Administrative workflows,
such as handling holiday requests or travel claims, typically rely on email for rout-
ing forms and may include advanced features like form creation and deadlines. Ad
hoc workflows are more flexible and cater to dynamic projects, such as marketing
or new product development, where steps cannot be predefined. Workflow man-
agement systems enhance efficiency by presenting documents to workers only when
their input is required, exemplifying push technology. This approach minimizes
the need for active information retrieval by workers, thereby improving overall
productivity. The article underscores the necessity of integrating documents into
business processes, advocating for the use of intelligent agents to automatically de-
liver relevant information, thus addressing the challenges of information overload
and worker finiteness [14].

To gain a deeper understanding of the coding backend part of the University
Document Management System (DMS), the "eBA Coding Reference Guide." was
studied. This guide provides comprehensive information on the development and
customization of the eBA Workflow Management System, a tool widely used for
creating and managing document workflows in educational institutions. The guide
covers essential topics such as form interface-based coding, which includes instruc-
tions on designing and coding forms using the eBAControls. eBABaseForm class,
detailing properties, methods, and events related to various form controls. It also
provides insights into validation and event handling, crucial for ensuring data in-
tegrity and user interaction within the forms. Furthermore, the guide elaborates
on workflow interface coding, offering detailed guidance on coding workflows, man-
aging the flow of documents through different stages, handling user interactions,
and automating processes within the DMS. Additionally, it includes instructions
on integrating and utilizing external libraries within the eBA platform, essential for
extending the functionality of the DMS and integrating it with other systems. The
Form Data API section explains the eBAForm class and its properties and meth-
ods, enabling developers to interact programmatically with form data, perform
CRUD operations, and manage data efficiently. Comprehensive details on using
eBA libraries and APIs for advanced functionalities, including workflow manage-
ment, document handling, and data synchronization, are also covered, which are
critical for implementing custom solutions and enhancing the capabilities of the
DMS. Lastly, the guide offers guidelines for creating and integrating custom con-
trols into the eBA system, allowing for tailored solutions that meet specific insti-
tutional requirements. By reading this guide, it was possible to grasp the technical
intricacies involved in developing and maintaining a backend system for a Univer-
sity DMS, which has been instrumental in designing efficient, user-friendly, and
secure document management workflows tailored to the needs of higher education
institutions [15].

In conclusion, the literature underscores the importance of a structured, user-
centric approach to DMS development and optimization. By leveraging maturity



models, advanced UI/UX design principles, robust security measures, and inte-
grated documentation workflows, organizations can significantly enhance the ef-
ficiency, usability, and compliance of their document management systems. This
holistic approach not only improves organizational productivity but also ensures
that DMS solutions meet the evolving needs of users and regulatory standards.
Furthermore, it fosters a culture of continuous improvement, where feedback from
users drives ongoing enhancements to the system. This continuous loop of as-
sessment and optimization helps maintain the relevance and effectiveness of the
DMS. Ultimately, embracing these comprehensive strategies can lead to more intu-
itive, secure, and user-friendly document management solutions that support both
operational goals and regulatory requirements. These studies provide a compre-
hensive approach to DMS development, ensuring that organizations can manage
their documents efficiently while maintaining high standards of data integrity and
user satisfaction.



Chapter 3

Structure of DMS

3.1

Fundamentals of DMS

A Document Management System (DMS) is a software solution designed to
manage, store, and track electronic documents and images of paper-based infor-
mation through digitization [16]. It provides a centralized repository for document
storage, enabling efficient retrieval, enhanced security, and improved collaboration
among users. DMS solutions offer functionalities such as version control, access
control, audit trails, and document indexing, which help in maintaining document
integrity and compliance with regulatory requirements.

A DMS encompasses several core functions designed to streamline document
handling and management. These core functions include:

Document Storage: The primary function of a DMS is to store documents
in a centralized repository. Documents are stored in a digital format, making
them easily accessible and reducing the need for physical storage space.
Document Indexing: Indexing involves assigning unique identifiers to doc-
uments to facilitate quick retrieval. This is typically done using metadata,
which includes information such as document type, author, creation date,
and keywords.

Document Retrieval: A robust search capability allows users to quickly lo-
cate documents using various search criteria such as keywords, metadata, and
full-text search. Advanced retrieval options may include Boolean searches
and proximity searches.

Document Security: Security measures are essential to protect sensitive
information. A DMS provides access control features that allow administra-
tors to set permissions for different users or user groups, ensuring that only
authorized individuals can access or modify certain documents.

Version Control: Version control tracks changes made to documents over
time, allowing users to view and revert to previous versions if necessary. This
is crucial for maintaining the integrity and accuracy of documents.
Workflow Management: Workflow management automates the flow of
documents through predefined processes. This can include document ap-
proval, review, and distribution, ensuring that documents move efficiently
through their lifecycle.



The main responsibility of a DMS is to be user friendly and make it possible to
easily access information. Also it makes long-term document preservation possible
and facilitates the easy flow of papers within the company. DMS solutions may
often be categorized into four primary types [1]:

1. Basic document management system (DMS) - small businesses usually have
it. These solutions are easy to use, and while some may have rudimentary
protection measures, their main purpose is file sharing. However, they are
not appropriate for more complicated document management needs since
they lack additional functionality like audit trails, certification and signature
capabilities, and deep historical insights.

2. Commercial DMS solutions - are primarily employed by businesses with ex-
tensive documentation needs. These solutions offer enhanced document con-
trol and more sophisticated document access capabilities.

3. Archival DMS solutions - are frequently used to store articles at universi-
ties and huge libraries. Although editing is not possible with this method,
searching and reading articles is undoubtedly much easier.

4. Enterprise DMS solutions - the most advanced and are primarily utilized
by large corporations. These solutions incorporate multiple repositories that
integrate with a company’s systems to create extensive databases. [17]

The process of transition to new automated technologies is often associated with
obvious difficulties related with the complexity of introducing electronic document
management systems into the daily activities of organizations. In this regard, a
critical examination of existing methods and real projects for introducing auto-
mated technologies into the field of document management seems very relevant.
When implementing an DMS at an enterprise, the following goals are set:

e minimization or complete elimination of paper document flow;
development of a unified company information base;
reducing the risk of document loss;
structuring of all documentation according to the approved nomenclature;
control over the execution of documents. [18]

The use of an electronic document management system can significantly im-
prove the material and technical base of educational institutions and encourages
teaching staff to take courses to improve computer literacy. This, in turn, makes
it possible to introduce computer electronic document management systems into
the management process of an educational institution, which help quickly process
information. And to make a management decision, there is often a lack of timely,
complete and reliable information. Therefore, to improve management efficiency;,
it is necessary to use an electronic document management system.

The application of an automated information and analytical system in the man-
agement of an educational institution contributes to:

e increasing the efficiency of the decision-making and planning process based
on obtaining reliable information in real time about the state of the educa-
tional process;

e freeing the school administration from unproductive routine work of collect-
ing and processing information and increasing the time for carrying out the
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direct analytical function of school management;
e significant reduction in management reaction time (decision making, task
setting, execution control);

3.1.1 DMS in Higher Education Institutions

University DMS (Document Management Systems) differ significantly from those
utilized in other enterprises due to their focus on student services and academic
processes. While traditional DMS in businesses prioritize document storage and
retrieval for operational efficiency, university DMS encompass a broader scope,
incorporating functionalities tailored to the unique needs of educational institu-
tions. These systems not only manage administrative documents but also facilitate
student record management, academic program coordination, and collaborative re-
search efforts. Consequently, university DMS play a pivotal role in enhancing the
overall academic experience by streamlining processes, ensuring compliance with
regulatory standards, and fostering seamless communication among faculty, staff,
and students.

The research by Ridei et al [19] highlights several key issues in document man-
agement within higher education institutions:

1. Archaic Systems: The current system contains outdated principles and
excessive bureaucratization inherited from the Soviet era, leading to ineffi-
ciencies and delays in document processing.

2. Centralization and Bureaucratization: Strict centralization and a rigid
hierarchy often politicize the document creation process, turning manage-
ment decisions into documents that reflect political will rather than admin-
istrative efficiency.

3. Duplication and Manual Entry: There is a significant issue with the
duplication of electronic documents on paper and the lack of automated
mechanisms for data entry, which increases the workload for educators and
administrative staff.

4. Security Concerns: The implementation of digital document management
systems (DEMS) faces security challenges, particularly concerning the safe
transfer and storage of official information.

3.1.2 Comparison of existing DMS

In Kazakhstan, the enactment of the law on electronic signatures [20] signif-
icantly advanced the development of electronic document management systems
(EDMS). In this context, it is critical to review and analyze the DMS systems
that are widely utilized in Kazakhstan. The table below (Table 3.1) gives a com-
parative study of these systems’ essential features and functionalities, highlighting
their respective strengths and limitations.

University that was analyzed for case study uses the eBA system. eBA is highly
versatile, offering a wide range of functionalities including archiving, user group
properties, delegation, notifications, mobile applications, document reporting, and
the ability to implement additional configurations. It also supports programming
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Table 3.1 — Comparison of DMS features

Name of DMS eBA | Lotus Notes | Documentolog
Archive yes yes yes

User group properties yes no no
Delegation yes yes no
Notification yes no no
Mobile Application yes no yes
Report of documents yes no yes
Implement any other configurations | yes yes yes
Programming C# no SaaS
Corporate calendar no yes yes

using C#. However, it lacks a corporate calendar feature.

Lotus Notes supports archiving, delegation, and has a corporate calendar, but it
falls short in several areas. It does not support user group properties, notifications,
mobile applications, or document reporting. Additionally, it does not support
programming configurations.

Documentolog, like eBA, offers archiving, mobile applications, document re-
porting, and the ability to implement additional configurations. It uses SaaS for
programming. However, it lacks support for user group properties, delegation, and
notifications. It includes a corporate calendar feature.

Overall, eBA provides the most comprehensive set of functionalities, while Lotus
Notes and Documentolog have more specialized features with certain limitations.
Each system has unique strengths, making them suitable for different organiza-
tional needs.

3.2 Fundamentals of business process

A business process in the context of a Document Management System (DMS)
refers to the systematic series of steps or activities that organizations follow to
achieve a specific goal related to document handling and management. These
processes typically include the creation, review, approval, distribution, storage, re-
trieval, and disposal of documents. By leveraging a DMS, businesses can automate
and streamline these workflows, ensuring consistency, efficiency, and compliance
with regulatory requirements.

There are different approaches to dividing the process of implementing an
EDMS into stages and substages. Most often, when switching to electronic docu-
ment management, an approach is used that involves division into several stages:
pre-project, design, post-project [6]. The pre-design stage is one of the most im-
portant stages in the implementation of an EDMS, as it includes the formulation
of the problem. The main component of this stage is the awareness of the need
for transformation.
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3.2.1 Main business processes involved in the DMS

A business process can be characterized as a systematic arrangement of activities
or tasks designed to accomplish a specific business objective or goal. Business
processes have four main types:

1. Governance processes, which oversee the functioning of the organization.

These include corporate governance and strategic management.

2. Operational processes, which are the primary activities of the organization

and directly contribute to its core functions.

3. Supporting processes, which provide assistance to the core business opera-

tions. Examples include accounting, recruiting, and technical support.

4. Academic processes, which pertain to activities related to academic functions

within an educational institution. This includes processes such as student
applications and academic work management [21].

3.2.2 Process development and life cycle

The Figure 3.1 depicts a process flow chart with six sequential steps involved in
the creation of a business process. Here’s a detailed description of each step:
1. Define Objective and Scope:

e This initial step involves setting clear goals and boundaries for the
project. It is crucial to understand what needs to be achieved and
to delineate the limits within which the project will operate.

2. Draw up a Diagram:

e In this step, a visual representation of the process is created. Diagrams
such as flowcharts or process maps help in visualizing the workflow and
identifying key components and interactions within the process.

3. Detalils of Stages, Roles, and Responsibilities:

e This stage involves outlining the specific phases of the process, assigning
roles, and defining responsibilities for each stage. Clear documentation
of these details ensures that every team member understands their tasks
and the overall process flow.

4. Development:

e The actual development phase where the process is built according to
the defined objectives, scope, and detailed plans. This step involves the
creation and implementation of the necessary components and proce-
dures.

5. Test:

e Once the process is developed, it needs to be thoroughly tested to ensure
it functions as intended. This step involves identifying and resolving any
issues or bugs before the process goes live.

6. Production:

e The final step where the developed and tested process is deployed into
the production environment. At this stage, the process becomes fully
operational and is used in real-world scenarios.

Each arrow in the diagram represents a step in the process, with the flow
moving from defining objectives to full-scale production, ensuring a systematic
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Figure 3.2 — Life cycle of process development

The life cycle of process development in the university, as depicted in the pro-
vided process flowchart(Figure 3.2), is divided into three main stages: Analysis,
Test, and Production. It begins with the Process Owners initiating a request,
which the DMS Team adds to their planning schedule. A decision is made to
determine if the request is for a new or existing process. If it’s a new process,
it moves forward, while modifications might be required for existing ones. The
DMS Team then fills out the conception, outlining objectives, requirements, and
expected outcomes, and analyzes the process to ensure feasibility and alignment
with university standards. Regular stakeholder meetings are held to review and
incorporate feedback into the process design. If accepted, it progresses to the
Commission for evaluation. Accepted processes enter the testing phase, where a
demo version is created and reviewed by stakeholders. Upon acceptance, the DMS
Team creates a tutorial to guide users, followed by the deployment and official
announcement of the new or modified process. The life cycle concludes with suc-
cessful deployment or a decline if the process fails at any stage. This structured
and iterative approach ensures high standards and alignment with the university’s
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goals and requirements.

3.2.3 Form and flow

Flow Management System is a process development platform that enables quickly
transferring work processes to electronic automation and integration with other
corporate applications as well as increasing profitability of enterprises and extend-
ing process oriented work concept. We need workflow systems for standardizing,
optimizing, fastening and automation of corporate processes. Such systems make
smart documents and forms and enable management of those on electronic envi-
ronment.
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Figure 3.3 — DMS form

Utilizing forms enables the creation of index information for documents, thereby
facilitating rapid access and the generation of reports based on this indexed in-
formation. A form in a DMS is crucial for streamlining administrative processes
within an organization. These forms typically move through various stages of re-
view, approval, and storage, making the workflow efficient and organized. In a
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DMS, the workflow can be either sequential or parallel. Sequential workflows in-
volve step-by-step approval, while parallel workflows allow multiple approvers to
review the document simultaneously. By using such systems, organizations can
automate and streamline document-related tasks, ensuring that documents move
efficiently through the necessary steps with proper access, control, and governance.
For example, once a form is submitted, it is automatically routed to the appropri-
ate personnel for review and approval, enhancing productivity and reducing the
chances of errors.

Administrative labor involves handling processes including holiday requests and
travel claims. Typically, e-mail is used for correct form routing. Advanced features
may include form generation, deadlines, and notifications. Workfow products track
employees’ deliverables, presenting documents only when necessary. This is an
example of push technology, where information is automatically delivered to the
user without their active action.

This is an example of a form that users must fill out for a specific administrative
process (see Figure 3.3). As can be seen, the top bar includes options to send or
delete the form. If the form is sent, it will follow a flow within the document
management system, ensuring proper processing and tracking.

i Flow Scheme

r)
Dalete Dogunent 1 Batayew  Fundlion 1 Docurnent State 4 Document State §

Flow End 2

Figure 3.4 — Workflow of the process

Figure 3.4 illustrates the comprehensive architecture of the workflow at the
university. This form pass through DMS workflow. This workflow diagram repre-
sents a document management process involving multiple roles and decision points.
The process starts with "Flow Start 1," followed by the creation of two documents
("Create Document 1") and a function ("Function 2"). The process involves var-
ious states such as "Document State 1," "Document State 2," and so on, each
indicating different stages in the document’s lifecycle. Key roles involved include
the initiator, department manager, and the head specialist. The workflow includes
several assignments (e.g., "Assignment 1," "Assignment 3") where tasks are dele-
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gated to different personnel. Decision points like "Compare 1" and "Or Operator
2" determine the next steps based on certain conditions. The process also includes
document deletion ("Delete Document 1") and approval steps ("Approved"). The
workflow concludes with notifications back to the initiator, indicating whether the
agreement was approved or not. Each transition between states is marked by green
lines, representing the flow of documents through the system.

3.3 Current trends in Document Management Sys-
tem

The field of Document Management Systems (DMS) has evolved significantly
over the past decade, driven by advancements in technology and the increasing
need for efficient management of digital documents. This section explores the
current trends and challenges in DMS, providing a comprehensive overview based
on recent studies and industry reports. Trends in Document Management Systems

1. Cloud-Based Solutions: One of the most significant trends in DMS is the
shift towards cloud-based solutions. Cloud-based DMS offers numerous ad-
vantages, including scalability, cost-efficiency, and remote access. This trend
is supported by a study from MarketsandMarkets, which predicts that the
cloud-based DMS market will grow from USD 3.1 billion in 2021 to USD 11.3
billion by 2026 [22]. The adoption of cloud technology allows organizations
to manage their documents more flexibly and efficiently, enabling real-time
collaboration and seamless integration with other cloud services.

2. Artificial Intelligence and Machine Learning: The integration of Al
and machine learning into DMS is revolutionizing the way documents are
managed and processed. Al-powered DMS can automate repetitive tasks,
such as data entry and document classification, thereby improving accuracy
and reducing human error. According to a report by Gartner, Al will be a
mainstream element in 75% of DMS solutions by 2025 [23]. Machine learning
algorithms can also enhance document search capabilities, making it easier
to retrieve relevant information quickly.

3. Mobile Access and Remote Work: The rise of remote work has high-
lighted the importance of mobile access to DMS. Modern DMS platforms are
increasingly offering robust mobile applications that allow users to access and
manage documents from their smartphones and tablets. This trend is essen-
tial for maintaining productivity in a remote or hybrid work environment. A
survey by Statista indicates that 60% of organizations have adopted mobile
DMS to support their remote workforce [24].

4. Enhanced Security Features: As cyber threats become more sophisti-
cated, the need for enhanced security in DMS has become paramount. Cur-
rent DMS solutions are incorporating advanced security features such as
encryption, multi-factor authentication to ensure the integrity and confiden-
tiality of documents. The Ponemon Institute reports that organizations are
increasingly prioritizing security in their DMS investments, with 68% of firms
citing data security as a critical factor in their DMS selection [25].
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Chapter 4

Methodology

This section discusses the research methods used in this study, with an emphasis
on tools and functional requirements.

4.1 Research model

The purpose of this study is to analyze the shape and form of the process. Flow
analysis is an analysis of efficiency and identification of bottlenecks in the Doc-
ument management System (DMS) at the university. The methodology includes
several data analysis methods to understand user behavior, identify anomalies,
and optimize processes. Our approach to analyzing document forms is based on
well-established principles of user interface (UI) and user interaction (UX) design,
as well as documentation standards.

In order to analyze DMS of local university the following actions can be imple-
mented:

1. Data Collection: Data collection: Data collection was carried out using two
methods. The first is from the database, Collecting relevant data from the
university’s document management database to analyze the flow of the doc-
ument. The second method is a questionnaire. The questionnaire was used
to collect data from university staff about process problems.

2. Process Flow Analysis: Evaluating how much time each process consumes,
highlighting areas of inefficiency. Investigating the underlying causes con-
tributing to significant time consumption or inefficiencies in the system.

3. Process Form Analysis: Evaluation of the form of the process based on the
principles of user interface (UI) design, user interaction (UX) and documen-
tation standards.

4. Solutions and Recommendations: Proposing actionable solutions based on
the analysis to optimize the efficiency of the DMS.

This following sections will describe this steps.
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4.2 Data collection

To perform a preliminary data analysis and obtain the results of the analysis,
several steps must be performed. In this study, the proposed data analysis and
visualization begins with the collection of data, which consists of information from
the DMS database. After the data set is collected, the data is preprocessed.
Finally, data analysis is performed using visualization.

A systematic method of obtaining the results of observations or measurements
is known as data collection. Data collection helps you gain first-hand experience
and unique information about your research task, whether you are conducting
research for industry, government, or academia. In our case, we collected data for
the analysis of DMS. Data can be collected using various methods and procedures.
The data was collected using an SQL query. SQL queries are necessary to work
with information from the database. This can be insertion, extraction, sorting,
deletion and a number of other operations. Data for this study was collected from
the DMS database of the local university. The data has been extracted for the
last 2 years. April 2022 - April 2024. In total, 60 processes are actively used
in the DMS. To optimize the flow process, you need flow data. Ensuring data
anonymity is crucial for maintaining the confidentiality and privacy of individual
users, preventing their identification. This research will adhere to data security
standards. The rules of ethics were observed when collecting data. For the safety
of users, columns with the personal information of users have been excluded.

Secondly, data preprocessing is performed after data collection. It is a method
of converting unstructured, complex data into systematized, understandable infor-
mation. The entire data set was checked for missing values. All duplicate columns
are deleted. Duplicate columns that appeared after the tables were merged, such
as the process name, process status, document ID, and others, were removed. Sev-
eral columns are added for analysis, for example, the duration of each stage and
the type of process. As a result, the data set becomes more consistent.

The data is taken from 4 tables. DocumentData, FlowData, ProcessData and
Users.

The first set of DocumentData stores information about the documents trans-
ferred to the DMS system. The set contains information about the process: The
name of the process, the number of the process, the status of the document fin-
ished/ not finished, the version of the document, the creator of the document.

The second set of ProcessData contains more summary information than the
FlowData table, presents information, information about each stage in a single
row. The set contains the start and end dates of each stage, the status deleted /not
deleted, the status.

The third set of FlowData stores the values of our approval requests. Who has
this process, what steps it went through and when. The name of the object, the
date of the request, the date of the response, the reason for the refusal (if refused),
the stage number, the stage status.

The fourth set of users contains information about the names of the department.

Every dataset consists of different row numbers and column numbers such as
the following:

19



1. First set: 83636 rows x 11 columns

2. Second set: 51429 row x 14 columns

3. Third set: 404138 rows x 15 columns

4. Fourth set: 1436 rows X 4 columns

To begin, it is advisable to explain the concept of a business process. A business

process can be characterized as a systematic arrangement of activities or tasks
designed to accomplish a specific business objective or goal. Business processes
may have four main types [21]:

1. Governance processes, which oversee the functioning of the organization.
These include corporate governance and strategic management processes,
such as proposal, syrtkykhat.

2. Operational processes, which are the primary activities of the organization
and directly contribute to its core functions. This includes student applica-
tion submissions and student service processes, such as medcer, academalys.

3. Supporting processes, which provide assistance to the core business oper-
ations. Examples include accounting (avans), recruiting (workcertif), and
technical support(techreq).

4. Academic processes, which pertain to activities related to academic functions
within an educational institution. This includes academic work management
processes, such as teacher plan, office hour.

4.3 Thematic analysis of the survey

Quantitative analysis and research were conducted using questionnaires to col-
lect data on the problems of using processes. In order to find problems and confirm
that we are working on the right path, we have distributed a questionnaire to the
university staff. The survey was created on the Google Forms platform, and links
to the surveys were distributed via work email. The survey was anonymous. The
questionnaire contained closed and open questions, these open questions allow re-
spondents to speak properly and in more detail, proving the greater reliability of
the data used. The data collected through the questionnaire allows us to assess
the various problems faced by university staff. First of all, information about users
was set in the questionnaire. The staff answered questions related to the type of
position, age range and work experience in recent years. Then the respondents
were asked to answer questions about these groups: using the system and techni-
cal support. Each group has elements related to the next group. Table 4.1 below
shows the questions answered by the staff.

In total, the university staff needs to evaluate 11 factors. To evaluate the factors
that will help improve the quality of the system, we used several types of response.
The answers were suggested: Yes/No, choose between 1 = No, 2 = Low, 3 =
Medium, 4 = High and 5 = Very High, text response. Based on the results of the
survey, a thematic analysis was conducted, the results of which will be described
in the following sections.
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Table 4.1 — Questions evaluated by local university staff

Category Question Sample Answers
e Daily
e Once a week
: ?
BPM Usage Frequency e Rarcly
Convenience of Start
BPM Usage Process? .
: e Convenient
Convenience of My :
e Not convenient
Processes?

Not convenient

Convenience of Reports?
Convenience of Dashboard?
Convenience of Document
Archive?

Do you know where the
approval scheme is?

e Yes
Do you track the launched
e No
process?
How clear is the approval
1-5
scheme?

Which processes take long
to get a response?

Which processes cause
difficulties?

Comments or suggestions
for BPM improvement?

Feedback

Text answer

4.4 Standards for DMS

My work is focused on creating uniform requirements and optimizing the Doc-
ument Management System (DMS) at our institution. To achieve this, we have
conducted a thorough review of relevant DMS standards and compiled a compre-
hensive list of best practices and functional requirements.

The International Organization for Standardization has adopted the following
definition: “A standard is a normative document developed on the basis of con-
sensus, approved by a recognized body, aimed at achieving an optimal degree of
order in a certain area.” [20]

In accordance with the Law of the Republic of Kazakhstan “On Standardiza-
tion”, a standard is a document developed on the basis of the consent of interested
parties, which establishes rules, general principles, or characteristics for general
and repeated use, relating to various types of activities or their results [27].

Standards for Document Management Systems (DMS) provide detailed guide-
lines and best practices to ensure efficient, secure, and compliant handling of doc-
uments and records. The key standards organizations relevant to DMS are ISO
(International Organization for Standardization), IEC (International Electrotech-
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nical Commission), and IEEE (Institute of Electrical and Electronics Engineers).
These standards encompass critical areas such as records management, information
security, quality management, business continuity, and configuration management,
offering a comprehensive framework to assist organizations in achieving their ob-
jectives and maintaining excellent documentation practices.

The following list 4.2 details these practices and their corresponding standards.
Each item is briefly explained, followed by a more in-depth discussion on process
improvement.

Table 4.2 — List of functional requirements

Functional
. Standards . .
Ne | Require- Brief Explanation
References
ment
. These standards provide the founda-
Uniform tional principles and requirements for
1 Require- 150 30300:2020, establisphin g uniform re((l:ords manage-
ments  for | ISO 30301:2019 & . . s
ment system, ensuring consistency and
DMS : o
efficiency across the organization.
Document Document classification involves cate-
. ISO 15489- | gorizing records systematically to im-
2 | Classifica- . .
ton 1:2016 prove retrieval and management, align-
ing with ISO 15489-1 guidelines.
. Standardized naming conventions en-
Naming . -
ISO 15489- | hance organization and searchability
3 | Conven- e i
i 1:2016 of documents, facilitating easier access
tions
and management.
1SO/TEC Implementing access coqtrol measures
Access ensures that only authorized personnel
4 27001:2013, ISO .
Control can access or modify documents, thus
15489-1:2016 . o .
safeguarding sensitive information.
‘ SO 15489- Version control‘ tr‘acks dpcument
Version changes and maintains a history of
5 1:2016, IEEE i . .
Control versions, preventing confusion and
828-2012 :
ensuring the accuracy of records.
Document Managing the stages a document goes
: ISO 15489- . .
Lifecycle through from creation to disposal
6 1:2016, ISO . .
Manage- ensures proper handling and timely
30301:2019 . .
ment archiving or destruction of records.
. SO 15489- Audit trails record all aCtl.OI‘lS per-
Audit formed on documents, providing ac-
7 : 1:2016, ISO /TEC . e .
Trails countability and facilitating compli-
27001:2013 . .
ance with regulatory requirements.
Backup ISO/IEC Regular backups and a robust recovery
8 |and  Re- | 27031:2011, plan ensure the protection and restora-
covery ISO 22301:2019 | tion of documents in case of data loss.
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. Effective DMS integration with other
Integration systems enhances interoperability and
9 | Require- | ISO 30300 M) . b Y
efficiency, allowing seamless workflows
ments .
across different platforms.
Compliance Adhering to compliance and legal re-
ISO 15489- .
and Legal quirements ensures that the DMS
10 : 1:2016, ISO .
Require- meets all regulatory standards and in-
9001:2015 :
ments dustry best practices.
User Providing adequate training and sup-
Train- _ port enables users to effectively utilize
1 ing and 150 9001:2015 the DMS, enhancing overall system ef-
Support ficiency and user satisfaction.

The implementation of these best practices and standards is crucial for the op-
timization of the DMS. Each aspect, from document classification to user training,
contributes to a more organized, secure, and efficient management system. The in-
tegration of these practices ensures that documents are systematically categorized,
easily retrievable, and securely managed throughout their lifecycle.

Process improvement involves a continuous cycle of assessing current practices,
identifying areas for enhancement, and implementing changes based on the stan-
dards mentioned. For instance, introducing robust version control and audit trails
enhances transparency and accountability, while comprehensive user training pro-
grams ensure that all personnel are proficient in using the DMS effectively.

In the next section, we will focus on each of the functional requirements.

4.5 Process flow analysis

To effectively analyze and optimize the Document Management System (DMS)
at the local university, we employed a multi-faceted methodology incorporating
user process usage analysis, flow visualization, and bottleneck detection. This
approach enabled a thorough examination of the system’s performance and iden-
tification of areas for improvement.

Initially, we categorized the university staff into administrative and academic
positions to understand the distinct usage patterns of each group. Data on the
frequency and duration of process usage was collected, providing insights into
which processes were most frequently used and identifying those that required
improvement. A heatmap was created to visually represent the distribution of
process usage across different job roles, highlighting commonalities and differences
in usage patterns between academic and administrative staff.

A scatter chart was used to see the relationship between the number of stages
and the duration of each process. A scatter plot is a powerful visualization tool
used to show the relationship between two numeric variables. They help identify
patterns, trends, and clusters in the data. Dot plots can reveal deviations or
anomalies that may need further study.

Subsequently, we constructed detailed flow diagrams for key processes to map
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the sequence of activities and identify stages where delays occurred. This flow
visualization allowed us to pinpoint specific stages that contributed to inefficien-
cies, particularly focusing on stages with durations that significantly deviated from
expected timelines.

To systematically identify bottlenecks, we conducted a comparative analysis of
process durations, examining the frequency and duration of incomplete processes
to pinpoint stages with prevalent delays. Visualizations such as boxplots were
utilized to highlight significant delays and inefficiencies within certain processes.

A detailed duration distribution analysis was then performed for processes iden-
tified with significant delays, providing insights into the stages contributing most
to the overall duration. This analysis helped in developing targeted strategies to
address the root causes of these delays.

Throughout the analysis, various data visualization techniques were employed
to effectively communicate the findings. These included heatmaps, flow diagrams,
and boxplots, which presented the data in an accessible and interpretable manner,
facilitating the identification of patterns and the communication of the need for
targeted optimizations.

By integrating these methods, we ensured a comprehensive and data-driven
approach to identifying and addressing inefficiencies within the university’s DMS,
ultimately leading to the development of strategies for process improvement and
optimization.

4.6 Comprehensive analysis of process forms

Managing electronic document environments involves navigating intricate net-
works of document repositories, systems, and organizations. These environments
feature work processes that engage individuals across various organizations and
roles. Standardizing documents aids in facilitating information exchange and en-
hances the management of system modifications. When designing standards, it is
crucial to consider the context of documents and the various components of the
document management environment [28].

The business procedure involves two primary parts: an examination of the pro-
cess flow and a thorough evaluation of the forms utilized. Our approach to analyz-
ing document forms adheres to established principles of user interface (UI) and user
experience (UX) design, as well as documentation standards. Our methodology
encompassed a detailed review of literature on Ul /UX principles in documentation
practices and a user survey to understand the needs and concerns of end users.
Our methodology includes the following steps:

1. Evaluation of existing user interface elements.

2. Evaluation according to the principles of UX.

3. Compliance with documentation standards.

4. Creating prototypes for visualization.

5. Create a list of recommendations for improving forms.

UX: UX is defined as "a person’s perceptions and responses that result from
the use or anticipated use of a product, system, or service" [29] by ISO 9241-210,
the worldwide standard on human-system interaction ergonomics. This includes
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all of the interactions you have with a system or product before, during, and after
you use it.

UL:The term "user interface" (UI) describes all of the hardware and software
parts of an interactive system that provide controls and information to allow the
user to carry out particular tasks with the system. The best user interface is one
that is invisible to the user, allowing them to focus on the information and work at
hand instead of the technical details that make the information and task appear
on screen [30].

Documentation standards: Specific criteria are frequently included in docu-
mentation standards for electronic documents in order to guarantee uniformity,
professionalism, and adherence to industry or organizational principles. These
guidelines may call for certain components, such a list of approvals, a header, a
footer, and a logo.

When UI, UX, and document standards are combined, electronic documentation
takes on a more comprehensive approach. A document that is well-integrated will
follow all relevant standards, offer a great user experience, and have an easy-to-use
interface. In order to ensure that consumers can quickly access and comprehend
the information they require, the document must be aesthetically pleasing, user-
friendly, and consistently formatted.
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Chapter 5

Analysis and findings

5.1 DMS standards overview

My work focuses on developing uniform requirements and optimizing the work-
flow of the Management System (DMS) in our institution. To achieve this goal, we
have analyzed the relevant DMS standards and compiled a complete list of prac-
tices and functional requirements. The following table provides information about
these methods, explanations, and evaluation of the DMS of the local university.

Table 5.1 — Evaluation of Local University Document Management System

(DMS)
e Uniform require- Fu.nctional re- | 1 oeal Universi ty DMS
ments quirements
Documentation Requires improvement
1 Uniform Consistency Requires improvement
Requirements Review and Up- . .
Requires improvement
date
Communication | Requires improvement
Classification . )
Requires improvement
Document Scheme
2 i ) Ease of Use No
Classification —
Training No
Automation Yes
Standardization | Requires improvement
. ) D tati N
3 | Naming Conventions oc.ur.nen ation °
Training Yes
Compliance No
Policies Yes
Impl 1 Y
4 | Access Control e ementation e
Review Yes
Monitoring Requires improvement
Versioning Yes
5 | Version Control Hist(?ry Requires improvement
Retrieval No
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User Training No
Lifecycle Stages | Requires improvement
Document Lifecycle Policies and Pro- o
6 Requires improvement
Management cedures
Timeliness Requires improvement
Automation Requires improvement
Tracking Yes
7 | Audit Trails Secgrlty Yes
Review Yes
Reporting Yes
Backup Policies | Yes
P _
8 | Backup and Recovery Recovery Proce Yes
dures
Testing Yes
Security Yes
Compatibility Requires improvement
9 Integration APIs No
Requirements Workflow Inte- o
. Requires improvement
gration
Testing Requires improvement
R
egula'tory Yes
. Compliance
Compliance and .
10 . Policy Develop- .
Legal Requirements Requires improvement
ment
Training Yes
Auditing Yes
Training  Pro- .
Requires improvement
.. grams
11 User Training and Support Services
Support PP Yes
Feedback Mech- .
. Requires improvement
anism
Continuous Im-
Yes
provement

In the table 5.1, we evaluated the local university document flow. The assess-
ment was conducted according to 3 criteria: Yes - Available, No - not available,
Requires improvement - requires improvement. The assessment was carried out on
11 uniform requirements and each requirement has a functional one for the require-
ments. The number of Yes is 43%, the number of no is 16%, requires improvement
In my opinion, this is a good indicator.
all 4 functional requirements are required improvement is: Uniform requirements,

is 41%.

Document lifecycle management.

In the following parts, we will analyze these functional requirements in more

Uniform requirements where

depth and try to make recommendations for improvement.
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5.2 Thematic analysis result

The survey was conducted in two stages: collecting personal identification data
and answering 11 questions that, in the opinion of each employee, can affect or
improve the quality of the process. The survey was conducted by university em-
ployees holding administrative and academic positions. The survey was sent to all
university staff to receive answers, and only 29 respondents were able to answer it.
First of all, information about the user was requested. The questionnaire included
the type of position, age and work experience.
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@ SriMwinik / ADMUHWCTPaTYEBHAR
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Figure 5.1 — DMS usage frequency
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Figure 5.2 — Experience in years

The results of the first part of the survey are shown above in Figures 5.1, 5.2
and 5.3. According to the results available to us, most of the employees were in an
administrative position. This means that the probability of obtaining an accurate
result is higher, since administrative staff uses DMS on a daily basis, and knows
more about the work of DMS. And 35% of respondents have more than 1-3 years of
work experience, 24% of respondents are 3-5 years old, there are also respondents
who have less than 1 year of experience and more than 10 years. From this, we
conclude that this study involves employees with different amounts of experience.

Figure 5.4 shows the satisfaction of users of the DMS function. Respondents
were asked to rate the convenience of functions such as Document Archive, Pro-
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Figure 5.4 — DMS usage frequency

cesses, Start Process, Reports, and Dashboard using the categories: Convenient,
Not convenient and Do Not Use. The bar chart shows that 86% of respondents
rated the process of launching the function as convenient, which indicates a high
level of satisfaction with this function. The document archive functions showed a
bad result, according to the results of open questions, they found out the reason
is the Unclear name of folders and files, which leads to the user not knowing how
to search for the desired document. It is necessary to review the method of nam-
ing documents. The report and dashboard functions also did not show the best
result. To improve these parts, additional work is required with users to find out
the detailed information of the problem and solve it.

The open responses provided a deeper understanding of specific issues and sug-
gestions for improvement. Topics identified as a result of these responses include:

User interface and design: Many users find the interface confusing and not
intuitive. The improvement suggestions were aimed at improving the user interface
(UX) to make it more user-friendly and intuitive. Add English. Sorting the archive
is inconvenient. Sometimes it is difficult to find the submitted process. in the my
processes section. Optimization of some processes. Add the deletion of canceled
processes.

System performance : Some respondents noted the slow response time of the
system. Recommendations were made to optimize system performance and reduce
task execution time.

Processes that take a long time to get a response and are difficult to complete:
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TEACHER PLAN 2, GPAY, SPAY, TEACHER REPORT.

These topics suggest that while the BPM system is generally well accepted,
there are critical areas that need attention to improve overall user satisfaction and
efficiency. By solving these problems, the organization can ensure that the system
meets the needs of a diverse user base.

5.3 Process flow analysis and its result

The implementation of these functional requirements is crucial for the optimiza-
tion of the DMS. Each requirement plays a vital role in ensuring the system is
efficient, secure, and compliant. For example, robust version control and audit
trails enhance transparency and accountability, while comprehensive user training
ensures that all personnel can effectively use the DMS.

Document lifecycle management has functional requirements for lifecycle stages
and timeliness. That’s why we analyzed the dataset by time and life cycle stages.

As written in the previous parts, the processes are divided into the main 4
categories. To facilitate our analysis, the processes were divided into four main
types: academic (teacher plan, office hour), governance (proposal), supporting
(maintenance, gpay 22) and operational (prikaz, minor).

First, we conducted an analysis of the users and processes that they most
often use. Since we do the analysis of the university, we divide the staff into
administrative and academic positions. As a result, so that we understand which
processes require improvement and to whom and for which processes to conduct
training.

The number of academic staff is twice that of administrative staff. According
to the results of the analysis, on the contrary, administrative employees use the
document management system twice as much as academic employees.

Usage of Processes by Job Type
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Figure 5.5 — Usage of processes by job type

A heat map has been created for all processes, which provides a visual represen-
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tation of the distribution of process usage between various job roles in academic and
administrative departments (see Figure 5.5). The figure shows that the academy
and the administrative position often use the same processes. These Processes
Are: Proposal, SPAY 22, GPAY 22, HIRING, MAINTENANCE.

Next, a scatter chart was created to find out the relationship between the num-
ber of stages and the duration. The scatter plot displayed in the image 5.6 il-
lustrates the relationship between the average number of steps and the average
duration for various processes. Each point on the graph corresponds to a distinct
process, with the X-axis representing the average number of steps and the Y-axis
representing the average duration in hours.

600

500 ~

-

(=)

o
1

[
=
o
=
e ]
5 .
E 300
El o
[a] L]
g [
o
o 200 -
z
3 ]
100 4
%5e &
.,m._g o | . ® '] .
0 o :.#l. 3 .
T T T T T T T T
0 5 10 15 20 25 30 35

Average Step Count

Figure 5.6 — Correlation between average duration and average step count

The points are significantly grouped around smaller values of the average num-
ber of steps and duration, which shows that many processes have fewer steps and
shorter duration. Several points are distributed with a longer average duration and
a different number of steps. Some processes with fewer steps still have a longer
duration, which indicates that they can take a significant amount of time despite
having fewer steps. There are anomalies with a very high duration (for example,
about 600 hours) and a different number of stages. This may indicate complex or
inefficient processes that require additional analysis.

To effectively communicate the findings, boxplots were used to visualize the
duration of processes. These visualizations highlighted significant delays in certain
processes, providing a clear depiction of inefficiencies and bottlenecks within the
DMS.

Next, in Figure 5.7 we have built an illustration of the analysis of the duration
of the processes. These 5 processes out of 60 are the most frequently used. You can
see that it takes more than a year to complete some processes, such as SPAY 22,
AKYLYDEMALYS, TEACHERPLAN2, PROPOSAL, MAINTENANCE.
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Boxplot of Durations by Process with Mean and Median Duration Highlighted
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Figure 5.7 — Processes by duration

In 2 years, the Proposal process has started 38,000 processes, the TEACHER-
PLAN?2 process 32000, the SPAY 22 process 3100, the MAINTENANCE process
27000 and the AKYLYDEMALYS process 15000.

It is noteworthy that some processes, such as the "TEACHERPLAN2" are
characterized by significant variability and deviations from the norm, and their
duration reaches 12,000 hours. In contrast, processes such as "HONORARIUM"
are characterized by a greater concentration of shorter time periods, indicating a
more stable completion time. This visualization highlights the need for targeted
optimization of processes, especially those with a long time interval, to increase
efficiency and streamline operations in the organization.

To provide a clear example of the identified issues, we added a duration dis-
tribution analysis by flow object for the TEACHERPLAN2 process. The analysis
(Figure 5.8) showed that the Starter flow object, which is the initial stage in the
process, had the highest mean duration of 40 days, when the expected duration is
1.0 - 10.0 days. This significantly delayed the overall process completion time.
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Figure 5.8 — Processes by duration
Additionally, we mapped out the flow of the TEACHERPLAN2 process to
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understand how each stage contributes to the total duration. The flow diagram
(Figure 5.9) revealed that delays at the Starter stage create a cascading effect,
impacting subsequent stages and leading to prolonged process durations. This
visualization underscores the importance of addressing the bottlenecks early in
the process flow to enhance overall efficiency.

g FlowStarter] .
Mean Duration: 0.82 days
- \W;/7

Figure 5.9 — Flow diagram for process: TEACHER PLAN?2

The comprehensive analysis of the Document Management System (DMS) at
local University revealed several key bottlenecks across different process categories.
The identification of these inefficiencies is critical for improving the system’s overall
performance. Below, we present the major findings categorized by process type,
along with the detailed analysis of process durations. The findings are summarized
in the table below 5.2, showcasing the mean durations for key flow objects within
each process category:

Table 5.2 — Mean Duration of Key Flow Objects by Process Category

Mean
Process . Du- Expecjc ed
Category Process Flow Object ra- Duration

tion | (days)

(days
Governance Proposal Starter 12.4 1.0 - 3.0
Supporting TechReq Responsible person 15.8 1.0- 2.0
Supporting MAINTENANCE | Technician 14.5 1.0- 2.0
Operational GPAY 22 Responsible person 16.3 | 1.0-5.0
Academic TEACHERPLAN?2 | FlowStarter 40.05 | 1.0- 10.0

By analyzing the list of problems causing these delays, we identified specific is-
sues contributing to the inefficiencies. One particular issue was chosen to demon-
strate the result, but a comprehensive analysis was conducted for all identified
problems. This thorough investigation aimed to uncover and address the root
causes of delays, thereby optimizing the efficiency of the DMS at local University.

After working with the dataset, detailed standardization requirements were
compiled. For consistency and efficiency of all processes, it is necessary to meet
these requirements.

e Clear definition of the stages of the process: During the analysis of exist-
ing processes within our Document Management System (DMS), it became
evident that lack of clarity in the definition of process stages led to mis-
understandings and inefficiencies. By clearly defining each stage, including
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inputs, outputs, and responsible parties, it becomes easier to understand and
manage the process flow [31].

e Consistent Terminology: Create standardized terminology for all processes.
During the analysis, the flowobject names were different for different pro-
cesses. And this made it more difficult to draw conclusions and took time
to check each analysis, to understand the result of the analysis. The effec-
tiveness of standardized terminology will help when the number of processes
grow and analysis becomes easier. Consistency of terminology helps to avoid
misunderstandings and helps users not to get confused in understanding the
process.

e Automated notifications: Implement automatic notifications of key events
in processes, such as assigning tasks awaiting approval and that the process
remains inactive for a set period (for example, one month). These notifica-
tions can prompt users to take timely action, reducing delays. During the
analysis, it was noticed that there is no reminder of an inactive process. And
the need to hire soon.

e Deletion Policies: Set and apply policies to delete inactive processes. This
includes automatically sending notifications to users about incomplete pro-
cesses and allows users to initiate the removal of suspended processes, which
ensures the cleanliness and efficiency of the system. To do this, you need to
determine what constitutes an inactive process. For example: it remained
untouched for a month. Sending notifications and deleting at the user’s
initiative.

e Standard Operating Procedures (SOP): Document a detailed SOP for each
process. These procedures should be a complete step-by-step guide that
users can follow to ensure consistency. It is also necessary to study the rules
for each process and set the execution time for each stage. This will help to
optimize and reduce the running time of the process [32].

e Monitoring and reporting: Implement robust monitoring and reporting mech-
anisms to track the effectiveness of processes. Regular reports should include
key performance indicators such as the length of the process, the number of
delays, and completion rates, which helps identify trends and areas for im-
provement.

e View and update: Review and update standardized processes periodically
to ensure that they meet the needs of the organization and best practices.
This includes taking into account user feedback and adapting to changes
in the operating environment to support the relevance and effectiveness of
processes.

By implementing these proposals and detailed standardization requirements,

the university can significantly improve the efficiency of its document management
system, reducing delays and increasing overall process productivity.
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5.4 Comprehensive analysis of document forms and
findings

The university’s workflow includes more than 60 unique processes, each of which
includes various forms that range from simple entries in a single field to complex
multi-field structures. A manual analysis of these forms was carried out in accor-
dance with established user interface standards. According to the results of the
analysis and survey, 80% of the processes are clear and easy to perform. However,
when executing larger processes that contain many fields, problems arise. The Ab-
sence of prompts makes these processes less intuitive and more difficult for users.
In addition, fields that need to be connected to the database can cause delays.
Based on the results of the analysis and the survey, it was chosen to show one of
the problematic processes in the work.

The interface shown in Figure 5.10 represents the form for the Teacher’s Plan
process, which a university employee views when initiating a new process. The
numbers correspond to specific sections of the form. Below is a list of evaluation
and suggestions:
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Figure 5.10 — Process Form: TEACHER PLAN2

1. Logo and Title: For institutional documents, the university’s logo should be
prominently placed to enhance brand awareness. The document must begin
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with a clear process name at the top. For instance, the title "INDIVIDUAL
TEACHER PLAN" should be correctly positioned to ensure immediate iden-
tification. Our processes have a properly placed logo and process names.

2. Header Information: The document header, placed at the top, is essential for
conveying important information. It should include the document’s creation
date, the name of the author or group responsible, their department, and
position. Contact details for the author should also be provided for any nec-
essary clarifications. In many university processes, the document creator’s
name and the creation date are typically displayed. However, information
such as position, department, and contact details may not always be in-
cluded. Additionally, academic documents often feature the year of study
and the teacher’s degree, which adds a level of specificity and individuality
to each process. At the bottom of the header, subsequent to the process
creation date, a button can be added that links to a file containing the guide
and samples of the completed process. This file should include the expected
format and content, along with a detailed explanation.

3. The tables within the process exhibit a uniform design; however, the size of
the fields designated for input is smaller than the size of the columns. It is
necessary to reduce unnecessary spaces and lines. Adding examples within
the cells will assist users in better understanding the required input. Incor-
porating a row selection feature will allow users to delete specific rows. Ad-
ditionally, for tables that require database connectivity, pop-up hints should
be included to inform users that the operation may take some time. Fields
that are mandatory should be marked with a clear indicator, such as a red
asterisk.

4. The headings of sections and tables should be increased in size so that they
are larger than the table text. Utilizing bold text makes these headings
more noticeable and effectively separates them into distinct parts. Proper
alignment is also necessary. The headings used an appropriate set of words
to clearly convey the content of the tables.

Applying these recommendations will resolve the identified issues, making the
processes more user-friendly and effective. Enhancing the interface and ensuring
the forms comply with established standards will greatly improve the user experi-
ence for university staff.
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Chapter 6

Discussion and Conclusion

6.1 Discussion

The results of the flow analysis indicate that many processes frequently become
stalled at the user who initiated them. This issue arises because the subsequent
responsible positions often rely on the Document Management System (DMS) to
monitor every process assigned to them. Only 10% of the university staff are des-
ignated as performers, while the remaining 90% are users of the services provided
by administrative departments. A significant portion of these users, about 90%,
do not track the latest updates to the processes they have initiated and, conse-
quently, start new processes unnecessarily. This behavior negatively impacts the
system over time, as it leads to the accumulation of redundant files, which in turn
can slow down the overall efficiency of the process.

Additionally, in half of the cases, the reason for stalled processes is an incor-
rectly structured flow. During the initial creation of a process, it is often difficult
for process owners to foresee all potential outcomes, which results in unexpected
delays. Frequent monitoring and comprehensive analysis are crucial for improving
these processes and resolving issues effectively.

6.1.1 Limitations of the study

The examination of stream objects is hampered by inconsistent naming con-
ventions. This inconsistency necessitates extensive manual analysis to accurately
interpret and understand the context and significance of these objects. Without
a standardized naming system, researchers must invest additional effort to decode
and correlate various terms, complicating data interpretation.

The study also faces substantial limitations due to the scarcity of relevant re-
search papers. The limited availability of literature makes it difficult to compare
results and draw comprehensive conclusions. This lack of existing research impedes
reliance on established frameworks and methodologies, compelling researchers to
adopt more fundamental approaches, which often involve developing new theoret-
ical constructs and methodologies from scratch.

Additionally, technological limitations pose another challenge. Since the system
under analysis is not a product developed by the university, the focus was directed
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toward parts where process developers can implement improvements. This con-
straint further narrows the scope of the study, limiting the potential for compre-
hensive analysis.

6.2 Conclusion

In conclusion, every process could be optimized based on its query, flow logic,
or UI/UX design. However, creating and maintaining a dynamic efficient DMS is
not a simple task.

The findings of this study underscore the critical need for a systematic overhaul
of the university’s DMS, focusing on both structural improvements and user inter-
action enhancements. To address these issues, the following multi-faceted strategy
is proposed:

1. Process Automation and Simplification: Implementing automation for rou-
tine, repetitive tasks and simplifying complex processes can significantly re-
duce the time required to complete tasks. This strategy not only speeds up
process execution but also reduces the likelihood of user errors.

2. UI/UX Redesign: Redesigning the user interface and user experience of the
DMS to make it more intuitive and user-friendly is imperative. This re-
design should focus on minimizing the number of interactions required to
complete tasks, improving navigational clarity, and ensuring that users can
perform tasks with minimal training and confusion. The principles of human-
computer interaction should guide this redesign, focusing on reducing cogni-
tive load and enhancing user satisfaction.

3. Continuous Training and Support: Regular training sessions should be es-
tablished to ensure that all users are fully capable of utilizing the updated
system effectively. Training should be an ongoing effort to accommodate
updates to the system and new users. Furthermore, a robust support struc-
ture should be in place to assist users in resolving issues promptly, thereby
minimizing downtime and frustration.

In light of the findings from our analysis, several solutions are proposed to
enhance the efficiency and effectiveness of the Document Management System
(DMS) at the university.

1. Implementation of Notification Functionality: It is crucial to integrate a no-
tification system that alerts users if a process remains stagnant for a specific
period. This feature would prompt timely action, reducing delays and ensur-
ing continuous workflow. Notifications can be in the form of emails, in-app
alerts, or even SMS, depending on the urgency and importance of the stalled
process.

2. Reduction of Process Steps: Simplifying the steps involved in various pro-
cesses can significantly enhance the user experience and operational effi-
ciency. By streamlining workflows and eliminating unnecessary steps, the
system will become more user-friendly and faster, reducing the likelihood of
bottlenecks and user frustration.

3. Providong relevant information: To execute a task, the worker must first
identify the necessary information and locate it. Providing necessary infor-
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mation from the start can boost efficiency even further. This assists office
workers by tracking the steps in their processes and providing essential ad-
ditional information, thereby speeding up the overall process. For instance,
if a document includes a query, the intelligent agent will attach a previously
stored document containing the response to that query, assuming it has been
addressed before. This automation enhances efficiency by ensuring that nec-
essary information is readily accessible, thus reducing the time needed to
complete tasks.

4. Addition of a DELETE Button: From a UI/UX perspective, incorporating

a DELETE button allows users to remove redundant or mistakenly initiated
processes. This functionality prevents processes from becoming stuck with-
out action, thereby maintaining a cleaner and more manageable workflow
environment.

By implementing these recommendations, the university’s DMS can better serve
its users, improving overall satisfaction and operational effectiveness. These en-
hancements will also contribute to a more responsive and adaptable system, capa-
ble of meeting the evolving needs of the university’s administrative and academic
environments.

Future research should explore the integration of advanced analytics and ma-
chine learning algorithms into DMS. These technologies can be leveraged to pre-
dict workflow bottlenecks, automate document classification, and enhance search
capabilities. Machine learning models can also be used to develop predictive main-
tenance schedules for the DMS, thereby reducing downtime and improving system
reliability. Additionally, these models can help in identifying patterns and trends
that may not be immediately apparent, providing deeper insights into document
management practices and user behaviors. As cyber threats evolve, the security of
DMS must be continuously improved. Future research should investigate advanced
encryption techniques, multi-factor authentication, and blockchain technology to
ensure the highest levels of data security and integrity. Additionally, develop-
ing frameworks for regular security audits and compliance checks will be crucial
in maintaining robust security postures. Implementing real-time monitoring and
alert systems can also help in early detection and prevention of potential security
breaches.
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