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Project Overview
The proposed airport management system is designed to store and coordinate information about
airports, terminals, gates, airlines, aircraft, flights, schedules, passengers, bookings, check-in,
boarding, baggage, and payments. The original project correctly identifies these entities as important,
but an airport system must define its boundary carefully. Airlines normally control commercial
reservations, tickets, fares, passenger-name records, and many payment activities, while airport
operators focus more heavily on gates, stands, terminals, resources, security, baggage infrastructure,
operational schedules, and common-use facilities. A classroom project may combine these functions
in one database, but its documentation should acknowledge that a real aviation environment consists
of several interoperating systems rather than one universal application.

The system’s purpose is to replace fragmented records and unreliable manual processes with a
structured relational database and authorized applications. Staff should be able to retrieve current
information, update operational status, perform check-in functions, track baggage events, and
generate reports without creating duplicate or contradictory records. The design must prioritize
safety, availability, data integrity, privacy, auditability, and recovery because an airport operates
continuously and a small error can affect passengers, aircraft turnaround, security, and revenue.

Project Description
The airport management system will automate selected operational and customer-service processes.
Authorized users may include airline agents, airport operations staff, baggage personnel, finance
employees, supervisors, system administrators, and reporting analysts. Each role should receive only
the access required for its work. A check-in agent may view a passenger’s booking and baggage
allowance but should not modify runway data. A financial analyst may review payment settlements
but should not see more personal information than necessary. Role separation reduces accidental
change and deliberate misuse.

Information stored in database tables will be connected through primary keys, foreign keys, unique
constraints, and business rules. The design should not rely on users remembering relationships
manually. For example, every scheduled flight should reference an airline and route, every
operational flight should reference a schedule or flight number, every check-in should reference an
eligible passenger booking, and every baggage record should reference a passenger journey.
Referential integrity prevents records that point to entities that do not exist.



Copyright © 2026 Academic Master. | 2

Airport and Terminal Data
The Airport entity stores the airport code, official name, city, country, time zone, and operational
status. Terminal and Gate entities describe physical resources. A gate belongs to a terminal, but its
availability changes over time. The database should not place one permanent gate number directly in
a flight definition because the same flight may use different gates on different dates. A
GateAssignment entity can connect an operational flight with a gate for a defined time interval.

Runways, stands, baggage belts, check-in zones, lounges, and security checkpoints may be
represented if the project scope includes resource management. Each resource needs status,
location, capacity, and maintenance information. Scheduling rules should detect conflicts, such as two
flights assigned to the same gate during overlapping periods.

Airline, Aircraft, and Flight Data
The Airline entity stores carrier code, name, contact data, and operating status. AircraftType
describes a model’s general capacity and characteristics, while Aircraft represents one registered
airframe. Separating type from aircraft prevents repetition and allows capacity or compatibility rules
to be applied consistently.

A FlightNumber represents a recurring commercial service, such as an airline code and number
between an origin and destination. A FlightSchedule stores planned operating days and times. An
OperationalFlight represents one dated occurrence and records actual aircraft, gate, estimated and
actual times, cancellation, delay, and status. This separation is essential because a schedule is a plan
while an operational flight is an event.

Passenger, Booking, and Ticket Data
The Passenger entity may contain name, date of birth, contact details, travel-document references,
and accessibility needs. Sensitive information should be minimized and protected. The Booking entity
groups one or more passengers and itinerary segments under a booking reference. A
BookingPassenger junction resolves the many-to-many relationship between bookings and
passengers, while a Ticket or JourneySegment entity records the individual right to travel on a flight.

Passenger identity should not be based solely on name because multiple people can share the same
name and one person’s spelling can vary across documents. A generated internal identifier should
serve as the primary key. Passport numbers and other identity documents may be stored in separate
protected structures with validity dates and country information.
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Check-In and Boarding
A CheckIn record should identify the passenger segment, time, channel, agent or device, status, and
seat assignment. A BoardingPass derives from an eligible checked-in journey and contains a token or
barcode rather than unrestricted personal data. Boarding events should record the gate, scan time,
result, and reason for rejection where applicable.

The system must handle changes. A passenger may change seats, be rebooked, become a no-show,
or receive special assistance. Historical records should not be overwritten without trace. Audit fields
and event tables allow staff to see who changed what and when.

Baggage
Each checked bag receives a unique tag. The Baggage entity links the tag to the passenger journey,
weight, allowance, special handling, and current status. A BaggageEvent table records acceptance,
screening, sortation, loading, transfer, unloading, reclaim, or irregularity scans. Storing events instead
of only one current location creates a traceable chain and helps investigate lost or delayed baggage.

Business rules should prevent a bag from being marked as loaded before required screening or
acceptance events. The system must also handle rush bags, transfer bags, oversized items, and bags
removed when a passenger does not board according to applicable security procedures.

Payments
Payment data require strict scope control. The database should not store raw card numbers, security
codes, or unnecessary financial credentials. A certified payment provider can process the transaction
and return a token, status, amount, currency, and reference. The system stores enough information
for reconciliation and refunds without becoming a complete card-data repository.

Separating payment authorization, capture, refund, and settlement events improves auditability. A
payment can fail, be reversed, partially refunded, or be associated with several services. Transaction
states should be explicit rather than represented by one ambiguous flag.

Reporting
Reports may cover flight punctuality, gate utilization, passenger counts, baggage performance,
check-in volume, revenue, cancellations, and operational disruptions. Reports should be generated
from defined data models so that departments use the same meaning for a delayed flight or
mishandled bag. A dashboard is only as reliable as the records and definitions behind it.

Operational reporting and analytical reporting have different needs. Real-time screens require current
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data and rapid queries, while historical analysis may use a reporting warehouse populated from the
operational database. Separating heavy analytical workloads can protect the performance of
transaction processing.

Problems in the Existing Systems
The original project describes existing systems as inflexible, unable to handle growing data, prone to
errors, disruptive, difficult to use, and weak in reporting. These problems can arise when an
application was designed for fewer flights, stores duplicated information, lacks clear ownership, or
depends on unsupported technology. Continuous change is not itself evidence of failure because
airport operations and regulation evolve. The problem is an architecture that makes safe change
excessively difficult.

Duplicate and Inconsistent Data
When passenger, flight, or gate information is copied into several files, one update may not reach
every location. Staff can then see different departure times or statuses. A normalized relational
design reduces unnecessary duplication, while interfaces and event messages distribute approved
changes to other systems.

Limited Scalability
Systems may slow as passenger events, baggage scans, and flight records grow. Performance
problems can result from poor indexing, inefficient queries, oversized transactions, network design,
hardware limits, locking, or inappropriate application behavior. Choosing a larger server without
correcting the design may postpone rather than solve the problem.

Weak User Experience
An unattractive interface is less important than one that causes mistakes. Airport staff often work
under time pressure. Screens should present essential information clearly, support keyboard and
scanner workflows, validate input, and provide understandable errors. Training remains necessary
even for a usable system because aviation processes and security rules are complex.

Inadequate Reporting
A legacy system may fail to generate required reports because data are incomplete, definitions differ,
or the schema was designed only for transactions. Reporting requirements should be identified early.
Decision-makers need lineage from a metric back to its source and should know whether information
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is current, delayed, or estimated.

Availability and Recovery Weaknesses
An interruption can stop check-in, baggage handling, gate updates, and passenger communication.
Existing systems may lack tested backups, redundancy, monitoring, or documented manual
procedures. High availability reduces downtime, while disaster recovery restores service after a larger
failure. These are related but not identical capabilities.

Solutions

Requirements and Scope
Development should begin with interviews, workflow observation, regulatory review, data
classification, and service-level requirements. The team must define what belongs in the new system
and which functions remain in airline, security, air-traffic, or payment platforms. Attempting to
replace every system at once creates excessive risk.

Relational Data Design
Tables should represent stable entities and events. Primary keys provide unique identity, while
foreign keys enforce relationships. Unique constraints can prevent duplicate booking references or
baggage tags. Check constraints can restrict values such as weight or status transitions. Required
fields should be mandatory only when the business process can genuinely provide them.

Normalization reduces duplication by separating airlines, flights, passengers, bookings, and events.
Denormalization may be justified for performance or reporting, but it should be deliberate and
synchronized. A data dictionary should define every field, unit, code, and retention rule.

Transaction Management
Related changes should be committed as one transaction. When a check-in operation assigns a seat,
creates a boarding pass, and accepts a bag, either all required steps should succeed or the database
should roll back the incomplete work. This atomic behavior prevents partial records. Transactions
must also preserve consistency, isolation, and durability—the ACID properties.

The original essay correctly notes that a client crash or network interruption should not leave half a
transaction committed. This protection is provided by the database engine and transaction log, not by
a transaction log maintained by the client. Applications still need error handling and idempotent retry
logic so that a repeated request does not create duplicate baggage or payment records.
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Interfaces and Integration
Airports exchange data with airline reservation systems, departure-control systems, baggage
systems, flight-information displays, payment providers, and government services. Application
programming interfaces and message queues should use defined schemas, authentication,
correlation identifiers, and error handling. Integration failures need monitoring and replay procedures.

Systems should not write directly into one another’s internal tables. Controlled interfaces reduce
coupling and allow each platform to change without breaking every partner. Events such as gate
changed, flight delayed, passenger checked in, or bag loaded can be published to authorized
consumers.

Security and Privacy
The system contains personal, travel, and operational information. Security should include least-
privilege roles, multifactor authentication for administrators, encrypted connections, encryption at
rest where appropriate, key management, patching, network segmentation, auditing, and incident
response. Microsoft SQL Server supports row-level security, Transparent Data Encryption, Always
Encrypted options, and SQL Server Audit, but features must be configured correctly. (Microsoft,
2026b)

Privacy design requires collecting only necessary data, defining retention periods, restricting exports,
and responding to access or correction requests according to applicable law. Production data should
not be copied into test systems without protection. Logs should avoid exposing passports or payment
details.

Auditability
Critical changes should record the actor, timestamp, previous value, new value, device or application,
and reason where needed. Database audit features and application-level business events serve
different purposes. Auditing should be protected from unauthorized alteration and reviewed, not
merely collected.

Testing
Testing should include functional cases, concurrency, peak load, security, backup restoration, failover,
accessibility, and operational drills. Airport scenarios include mass delay, gate reassignment,
duplicate scan, network loss, payment timeout, aircraft substitution, and passenger rebooking. Users
should participate in acceptance testing because technical correctness does not guarantee
operational usability.
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Migration
Legacy data must be profiled, cleaned, mapped, and reconciled. Duplicate passengers, invalid codes,
missing dates, and conflicting statuses should be resolved rather than imported blindly. Migration
may use phased deployment, parallel operation, or cutover according to risk. A rollback plan is
essential.

Database Management Systems
Microsoft SQL Server is a credible choice for an airport management system because it provides
mature transaction processing, security, administration, indexing, backup, replication, high-
availability, and reporting capabilities. It is not automatically the “best” choice for every airport.
PostgreSQL, Oracle Database, managed cloud databases, and specialized architectures may also
meet requirements. Selection should consider workload, existing skills, licensing, support, deployment
model, integration, regulatory needs, and total cost.

Data Integrity
SQL Server primary and foreign key constraints enforce entity and referential integrity. A primary key
guarantees unique identity and creates a supporting unique index by default. Foreign keys ensure
that a child record references an existing parent. Constraints are generally preferable to relying
entirely on application code because every authorized application receives the same protection.
(Microsoft, 2026a)

Triggers can enforce or audit complex actions, as the original essay observes, but they should be
used carefully. Hidden trigger logic can complicate debugging and cause unexpected performance
effects. Simple rules belong in constraints; multi-step business processes may be clearer in stored
procedures or application services. Triggers are valuable when their behavior is documented and
monitored.

Transaction Log and Backup
Every SQL Server database has a transaction log recording transactions and database modifications.
The log supports rollback, crash recovery, point-in-time restoration, and high-availability technologies.
It does not replace backups. A complete strategy includes full backups, differential backups where
suitable, transaction-log backups under the appropriate recovery model, retention, encryption, off-site
copies, and regular restoration tests. (Silberschatz et al., 2019)

Recovery objectives should be explicit. Recovery point objective defines acceptable data loss, while
recovery time objective defines acceptable downtime. An airport may require different objectives for
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operational flights, historical reports, and archived records.

High Availability and Disaster Recovery
SQL Server Always On availability groups can maintain replicas and support failover. Synchronous
commit can reduce data loss but may increase latency, while asynchronous replication may be
appropriate over longer distance. Availability groups protect databases, but dependent logins, jobs,
keys, networks, and applications also require synchronization and planning. (Microsoft, 2026d)

High availability does not protect against every error. If a user deletes valid data and the deletion
replicates, the secondary also receives it. Backups, temporal history, auditing, and recovery
procedures remain necessary. Disaster-recovery sites should be tested through realistic exercises.

Performance
SQL Server can support substantial concurrent workloads, but the claim that it supports thousands of
users without degradation cannot be guaranteed independently of design and hardware. Performance
depends on transaction rate, query complexity, data volume, indexes, memory, storage, blocking,
application connections, and network conditions.

Indexes should support frequent joins and searches, including foreign-key columns where useful. Too
many indexes slow inserts and updates, so they must be monitored. Query plans, wait statistics,
blocking, and resource usage help identify bottlenecks. Connection pooling and parameterized
queries improve application efficiency and security.

Reporting and Analytics
SQL Server integrates with reporting and analytical tools, but operational queries should be protected
from expensive reports. Read-only replicas, extracts, or a warehouse can serve dashboards. Data
quality controls should accompany business intelligence so that speed does not spread incorrect
numbers.

Cost and Complexity
The original essay correctly notes that a larger system can be costly and difficult to manage.
Licensing, infrastructure, skilled administrators, monitoring, security, testing, and support contribute
to total cost. Managed cloud services can reduce some server administration but create service
dependencies and ongoing consumption cost.

Complexity should be justified by operational need. A small regional airport project may not need



Copyright © 2026 Academic Master. | 9

every enterprise feature, while a major international airport cannot accept a single unprotected
database server. Architecture should scale with risk.

Implementation Plan
A phased implementation can begin with master data and flight operations, followed by gates,
passenger processes, baggage, payments, and reporting. Each phase should include data migration,
testing, training, support, and measurable acceptance criteria. Critical old systems should not be
retired until the new process has demonstrated stability.

Training should be role-specific and scenario-based. Staff need practice with normal processes and
disruptions. Quick-reference materials and a staffed support desk can reduce errors after launch.
Feedback should be recorded and prioritized rather than handled through undocumented
workarounds.

Conclusion
An airport database management system can improve operations by organizing flights, resources,
passengers, bookings, check-in, baggage, and payments through defined relationships. Its success
depends on more than an attractive interface. The system must preserve integrity, handle
concurrency, integrate with external platforms, protect sensitive information, remain available, and
recover from failure.

Microsoft SQL Server is a suitable enterprise relational database when its licensing, skills, and
architecture fit the airport. Its primary and foreign keys, transaction log, indexing, security, auditing,
backups, and availability groups support the project. The transaction log belongs to the database
engine and works with—not instead of—a tested backup strategy. Triggers can help but should not
substitute for clear constraints and application design. (Microsoft, 2026c)

The strongest solution begins with careful scope and requirements. A real airport operates through
several cooperating systems, so the project should distinguish airport operations from airline
reservations and payment processing. With normalized data, controlled interfaces, least-privilege
access, event history, operational testing, and phased deployment, the new system can generate
trustworthy reports and improve performance without creating a larger and more dangerous point of
failure.
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