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المستخلص
تهدف هذه الدراسة إلى تقييم أثر تطبيق نظام إدارة الصيانة المحوسب
 (Dos-Maximo) على رفع كفاءة التشغيل والصيانة في مرافق مطار البحر الأحمر الدولي. ويُعد النظام أحد أهم ركائز التحول الرقمي في المطارات الحديثة، حيث يساهم في تنظيم أوامر العمل، وتحسين برامج الصيانة الوقائية، ورفع جودة التوثيق، وتعزيز أداء المقاولين. ركزت الدراسة على عدة جوانب رئيسية تشمل: زمن الاستجابة، جودة الصيانة، موثوقية الأصول، الامتثال لخطط الصيانة الوقائية، وجودة سير العمل بين الأطراف التشغيلية
اعتمدت الدراسة على منهج دراسة الحالة، حيث تم تحليل البيانات التشغيلية المسجلة في نظام Dos-Maximo قبل وبعد التطبيق، بالإضافة إلى إجراء ملاحظات ميدانية ومراجعة تقارير الأداء الخاصة بالمقاولين العاملين في مرافق المطار. كما تم استخدام استبيان إلكتروني لقياس رضا المستخدمين وفعالية النظام في تحسين سير العمل. وقد تمت مقارنة النتائج مع معايير الصيانة الدولية والدراسات السابقة ذات الصلة.
أظهرت نتائج الدراسة تحسنًا ملحوظًا في الاستجابة للأعطال، وارتفاعًا كبيرًا في معدل الالتزام بالصيانة الوقائية، إضافةً إلى تطور واضح في دقة التوثيق وجودة الإغلاق، مما أدى إلى تعزيز موثوقية الأنظمة التشغيلية داخل المطار. كما ساهم النظام في تحسين مستوى الشفافية والمساءلة بين المقاولين ورفع كفاءة متابعة الأداء. وتشير النتائج إلى أن تطبيق Dos-Maximo كان خطوة مؤثرة في تعزيز التحول الرقمي وتحقيق الكفاءة التشغيلية بمطار البحر الأحمر الدولي.
الكلمات المفتاحية: 
نظام إدارة الصيانة المحوسب،  Dos-Maximoكفاءة التشغيل، الصيانة الوقائية، إدارة الأصول، مطار البحر الأحمر، التحول الرقمي.




الشكر و التقدير
أتقدم بخالص الشكر والتقدير إلى كل من كان له دور في إنجاز هذا البحث. أولاً وقبل كل شيء، الفضل لله وحده، ثم لعائلتي وأصدقائي على دعمهم الدائم وتشجيعهم لي خلال الرحلة الأكاديمية والمهنية، فقد كان حضورهم ومساندتهم مصدر قوة وإلهام بالنسبة لي.
كما أود أن أعبر عن عميق امتناني لإدارة جامعة ميدأوش على توفيرها البيئة التعليمية والأكاديمية المناسبة، وعلى ما قدّمته من موارد وتسهيلات كان لها بالغ الأثر في إتمام هذا العمل. وأخص بالشكر مشرفيَّ الكريمين د. الفيصل و د. فايز على توجيهاتهم المستمرة، وملاحظاتهم القيّمة، ودعمهم اللامحدود طوال فترة إعداد هذا البحث؛ فقد كانت خبرتهم العلمية ومنهجيتهم الرفيعة ركيزة أساسية في تطوير محتوى هذه الدراسة.
ولا يفوتني أن أتقدم بالشكر لإدارة مطار البحر الأحمر الدولي ولكل الزملاء في أقسام التشغيل والصيانة، على تعاونهم وتقديمهم للبيانات والوثائق اللازمة، مما أتاح لي فرصة تطبيقية غنية وقيّمة كان لها أثر كبير في نجاح هذا المشروع. إن انفتاحهم وتجاوبهم وتبادلهم للمعلومات ساعدني على فهم أعمق لجوانب التشغيل الفعلي في بيئة المطار.
كما أتوجه بالشكر إلى المجتمع الأكاديمي والباحثين الذين أسهمت أعمالهم السابقة في بناء الإطار النظري لهذه الدراسة، وكانت إضافاتهم العلمية مرجعاً أساسياً في تطوير هذا العمل.
وأخيراً، لا يسعني إلا أن أعبّر عن امتناني لكل من وقف معي وقدّم لي العون سواء بصورة مباشرة أو غير مباشرة. إن هذا الإنجاز لم يكن ليرى النور لولا تلك الجهود الجماعية، وبصدق أشكر كل شخص كان له أثر في هذه الرحلة.
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Introduction
1.1 Background of the Study
Airports depend heavily on reliable, well-maintained systems to ensure smooth operations, 
passenger safety, and efficiency. Modern airports operate hundreds of interconnected assets such as 
HVAC systems, electrical networks, ICT infrastructure, baggage handling systems (BHS), fire safety 
equipment, and surveillance systems. Managing these assets manually often leads to delays, poor 
documentation, inconsistent maintenance routines, and increased operational risks.
Red Sea International Airport (RSIA) is one of the newest smart airports in the region. The airport 
operates with high sustainability standards and advanced technologies. To meet international 
expectations, RSIA implemented the Dos-Maximo Computerized Maintenance Management System (CMMS) 
to improve maintenance planning, asset tracking, work order (WO) automation, preventive maintenance 
execution, and contractor performance monitoring.
This study examines how Dos-Maximo contributed to improving operational efficiency inside RSIA and 
how digital maintenance changed daily workflows, communication, and service quality among contractors 
and airport teams.
1.2 Problem Statement
Before implementing Dos-Maximo, several operational challenges existed at RSIA. Work orders were 
recorded manually through Excel sheets, which caused delays, missing information, and difficulties in 
tracking unresolved issues. Preventive maintenance tasks were inconsistent because schedules were not 
digitally organized. Contractors used different reporting formats, which made quality control harder.
The main problem addressed in this study is the lack of an integrated digital system for managing 
maintenance operations and asset performance. This gap created delays, miscommunication, and limited 
visibility of maintenance activities across different service providers.
With the introduction of Dos-Maximo, RSIA expected an improvement in response time, documentation 
quality, preventive maintenance compliance, and overall operational efficiency. The study explores how 
effective the system has been in achieving these improvements.
1.3 Purpose of the Study
The purpose of this study is to evaluate the impact of the Dos-Maximo CMMS on operational and 
maintenance efficiency at Red Sea International Airport. The study aims to measure improvements in 
asset management, work order processing, preventive maintenance planning, and contractor performance 
after digital transformation.
1.4 Research Objectives
The study aims to achieve the following objectives:
1. Evaluate how Dos-Maximo improved work order management and response time.
2. Measure the impact of the system on preventive maintenance (PPM) compliance.
3. Assess improvements in documentation quality and workflow transparency.
4. Analyze contractor performance after system implementation.
5. Identify challenges during and after digital transformation.
1.5 Research Questions
This study aims to answer the following key questions:
1. How did Dos-Maximo improve response time for maintenance tasks?
2. Did preventive maintenance activities become more organized and consistent?
3. How did the system improve documentation and communication?
4. What changes occurred in contractor performance after implementation?
5. What challenges remain in the maintenance workflow?
1.6 Research Hypotheses
Based on the study’s objectives, the following hypotheses are proposed:
H1: Dos-Maximo significantly improves maintenance response time at RSIA.
H2: The system increases preventive maintenance compliance.
H3: Documentation and workflow visibility are enhanced after implementation.
H4: Contractor performance improves due to KPI tracking and automated follow-ups.
1.7 Significance of the Study
This study is important for several reasons:
• It provides practical insights for RSIA management on system effectiveness.
• It supports better decision‑making for future system upgrades.
• It helps contractors understand performance expectations and improve service levels.
• It contributes academically by documenting a real case of digital transformation in an airport 
environment in Saudi Arabia.
The study can also be a reference for other airports planning to implement CMMS solutions.
1.8 Scope of the Study
The study focuses on maintenance operations within Red Sea International Airport. It includes work 
order history, preventive maintenance schedules, contractor performance reports, and BMS integration 
data from the first operational year of the system. The study does not cover financial analysis or 
other airport departments unrelated to facility maintenance.
1.9 Definitions of Key Terms
CMMS: A Computerized Maintenance Management System that automates maintenance activities and asset 
management.
Work Order (WO): A documented maintenance request generated manually or automatically.
Preventive Maintenance (PPM): Scheduled maintenance tasks performed to prevent equipment failures.
Dos-Maximo: The CMMS used at RSIA to manage assets, maintenance tasks, and contractor performance.
BMS: Building Management System used to monitor and control smart systems in the airport.
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 Literature Review
2.1 Introduction
This chapter presents a comprehensive review of the literature related to Computerized 
Maintenance Management Systems (CMMS), asset management practices, maintenance strategies, 
and the role of digital transformation in modern airport environments. The chapter also 
provides an overview of IBM Maximo (and Dos-Maximo), theoretical models relevant to the 
study, and international case studies that highlight how CMMS contributes to operational 
efficiency. Finally, the chapter concludes with a conceptual framework linking the study’s 
independent and dependent variables.
2.2 Computerized Maintenance Management Systems (CMMS)
A CMMS is a software system designed to enhance the planning, tracking, execution, and 
reporting of maintenance activities. CMMS solutions are widely adopted in industries such 
as aviation, manufacturing, oil and gas, and transportation. The core functions of CMMS 
typically include:
• Work order creation and tracking  
• Preventive maintenance scheduling  
• Asset registry and asset lifecycle management  
• Spare parts and inventory control  
• Reporting and performance dashboards  
Studies show that organizations using CMMS experience improved maintenance response time, 
higher preventive maintenance compliance, cost reduction, and better documentation standards.
CMMS acts as the backbone of digital maintenance operations, enabling technicians and 
managers to work with real-time data and intelligent workflows.
2.3 Asset Management in Airport Environments
Asset management in airports is complex due to the diversity and criticality of systems. 
Airport assets include HVAC, electrical networks, baggage handling systems (BHS), fire 
protection systems, power generators, lighting systems, ICT networks, and ELV systems such 
as CCTV and access control. The International Civil Aviation Organization (ICAO) highlights 
asset reliability as essential for passenger safety and operational continuity.
Effective asset management ensures:
• Reduced downtime  
• Longer equipment lifespan  
• Better resource planning  
• Improved safety and compliance  
CMMS plays a central role in helping airports maintain compliance with ICAO and local 
regulatory standards by providing reliable documentation and maintenance records.
2.4 Maintenance Strategies: PPM, CM, and Predictive Maintenance
Maintenance practices commonly fall into several categories:
1. Preventive Maintenance (PPM):
   Scheduled maintenance to prevent equipment failure. PPM reduces unexpected breakdowns 
   and enhances asset reliability.
2. Corrective Maintenance (CM):
   Actions taken after a fault occurs. This approach is costly and often leads to operational 
   disruptions.
3. Predictive Maintenance (PdM):
   Uses sensors, data analytics, and AI to predict failures before they happen. PdM is becoming 
   more common in modern smart airports.
CMMS systems support all three strategies by automating scheduling, capturing fault data, 
and providing insights for better decision‑making.
2.5 IBM Maximo and Dos-Maximo Capabilities
IBM Maximo is one of the world's leading CMMS platforms. Dos-Maximo is a customized 
implementation of Maximo tailored for aviation and facility management sectors. Key features include:
• Automated work order routing  
• Barcode-based asset tracking  
• Preventive maintenance templates based on O&M manuals  
• BMS integration for automatic fault creation  
• Mobile access for field technicians  
• Contractor performance monitoring  
• SLA and KPI dashboards  
At Red Sea International Airport (RSIA), Dos-Maximo was configured to match the operational 
needs of contractors (ENOVA, METCO, ADB SAFEGATE, VANDERLANDE, MAFA, HONEYWELL), ensuring 
centralized reporting and standardized workflows across all service providers.
2.6 Digital Transformation in Airports
The aviation industry is rapidly adopting digital solutions to streamline operations. 
Digital transformation enhances efficiency by integrating CMMS, BMS, IoT sensors, and 
smart dashboards. Modern airports such as Hamad, Changi, and Schiphol rely on predictive 
maintenance technologies to reduce downtime and improve reliability.
Literature shows that digital transformation contributes to:
• 20–40% reduction in operational delays  
• 30% improvement in maintenance accuracy  
• Higher transparency and documentation quality  
• Better regulatory compliance  
RSIA aims to achieve similar benchmarks by fully implementing Dos-Maximo in all maintenance 
departments.
2.7 International Case Studies on CMMS
Several global airports have documented the benefits of CMMS:
• Heathrow Airport (UK): Improved asset uptime and reduced manual reporting.  
• Dubai International Airport: Achieved major enhancements in PPM planning.  
• Singapore Changi Airport: Uses CMMS with BMS and AI to predict system failures.  
• Hamad International Airport (Qatar): Increased contractor accountability through digital workflows.
These case studies align with the operational improvements observed in RSIA after adopting Dos-Maximo.
2.8 Theoretical Framework
This study is based on a simple causal model:
Independent Variable:  
• Implementation of Dos-Maximo CMMS
Dependent Variables (Maintenance Efficiency):  
• Response time  
• PPM compliance  
• Documentation quality  
• Contractor performance  
• Asset reliability  
The literature consistently supports the link between CMMS implementation and improvements 
in operational performance.
2.9 Summary of the Chapter
This chapter explored the theoretical foundations of CMMS, maintenance strategies, 
airport asset management, and digital transformation. It also examined Maximo’s role in 
enhancing maintenance efficiency and presented several international case studies that 
support the effectiveness of CMMS. The next chapter explains the methodology used to 
evaluate Dos-Maximo’s impact at Red Sea International Airport.
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