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Abstract-Field Service Management (FSM) plays a
pivotal role in various industry sectors that involve
managing field operations, making the most of resources
and enhancing customer satisfaction. One element that
sets a good FSM apart is the usage of the right
scheduling algorithm to optimally assign jobs and get
them done on time. The comparative analysis of
different scheduling algorithms used in FSM
(First-Come-First-Serve, Priority Scheduling,
Round-Robin and Just-In-Time) is presented in this
paper. In order to achieve this aim, we review the
relevant literature and perform simulation experiments
to measure how these algorithms behave according to
metrics such as response time, task completion time,
resource utilization and customer satisfaction. This
study has been carried out to provide a practical guide
for each type of scheduling and offer insights into the
strengths and limitations with whom professionals can
decide the most relevant schedule procedure.
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1.INTRODUCTION

Field Service Management (FSM) represents one of
the predominant activities in many other
sectors—coordinating the field technicians to ensure
efficiency and effectiveness in delivery execution.
The common challenge of FSM is optimized resource
scheduling for enhanced operational efficiency and
customer service. A scheduling algorithm(4) comes
in as a key feature of an FSM function and has a
direct influence in task assignment to the technician,
with an intention of maximizing productivity and
minimizing delays.

Since field operations are dynamic in nature, a good
scheduling should consider real time variables like
priority, location, expertise, and availability of the
technician. The paper outlines and evaluates the four
crucial scheduling algorithms applied on FSM, which
are First-Come-First-Serve (FCFS), Priority
Scheduling, Round Robin, and Just-In-Time (JIT)
Scheduling. FCFS schedules tasks in the order in
which they arrive, while the Priority Scheduling does
that of their urgency. It also increases the priority of
the highest jobs and, hence, possibly results in better
response time for high-priority ones. The
Round-Robin Scheduling distributes the workload for
jobs evenly for each technician, while the JIT
Scheduling increases efficiency by sending jobs to
the servers just in time.

This paper demonstrates performance evaluation of
these algorithms under a critical review of existing
literature and simulation experiments using response
time, task completion time, resource utilization, and
customer satisfaction metrics. The results are then
extensively compared in order to derive strengths and
weaknesses of the scheduling methods. Such a wide
study is expected to throw some implementable
insights to practitioners involved in correcting their
FSM strategies and hence improving their overall
operational efficiencies.

2. FIRST-COME-FIRST-SERVE (FCFS)

First-Come-First-Serve scheduling works on the
simple principle: each process is executed in the order
that it arrives in the ready queue. That means every
process is granted an opportunity for execution, by
turn, depending upon its arrival time, and not by the
high or low priority of the process.
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Findings: The Result of FCFS are as follows

● Average Response Time: 357.9 minutes
● Average Completion Time: 11.2 minutes
● Average Waiting Time: 357.9 minutes

. Fig 1. FCFS Results

In environments where priority levels of tasks differ
significantly, FCFS, being fair, does not weigh
smooth completion of the urgent tasks over other
tasks; thus, it invariably results in longer waiting and
response times(6).

3. PRIORITY SCHEDULING

Priority Scheduling assigns tasks based on their
urgency. Tasks with higher priority are processed
before those with lower priority, ensuring that critical
tasks are handled promptly.

Findings: The simulation results for Priority
Scheduling are:

● Average Response Time: 357.9 minutes
● Average Completion Time: 11.2 minutes
● Average Waiting Time: 357.9 minutes

. Fig 2. Priority Scheduling Results

Despite prioritizing urgent tasks, the performance
metrics are similar to FCFS in this scenario(7). This
might be due to the specific task set used in the
simulation, where task arrival times and durations did
not vary significantly in priority.

4. ROUND-ROBIN SCHEDULING

Round-Robin Scheduling cycles through tasks in a
fixed time quantum, ensuring a balanced workload
among technicians. Each task gets an equal share of
time, preventing any single task from monopolizing
the resources.

Findings: For Round-Robin Scheduling, the metrics
are

● Average Response Time: 260.9 minutes
● Average Completion Time: 1.2 minutes
● Average Waiting Time: 764.5 minutes

. Fig 3. Round-Robin Scheduling Results

Round-Robin demonstrates a significantly improved
response time, but at the cost of a high waiting time.
This indicates that while tasks are addressed more
quickly(8), the fragmentation caused by the time
quantum leads to inefficiencies, particularly for tasks
with longer durations.

5. JUST-IN-TIME (JIT) SCHEDULING

JIT Scheduling is that which is designed to eliminate
idle time by dispatching work just when needed.
Scheduling just-in-time takes the approach that
resources are put to full use only when needed at that
instance to assure that their availability at those times
is maximized for greater efficiency and less waste.

Findings: The results for JIT Scheduling are:

● Average Response Time: 337.0 minutes
● Average Completion Time: 6.4 minutes
● Average Waiting Time: 337.0 minutes
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. Fig 4. JIT Scheduling Results

JIT Scheduling represents a balance, having lower
response and waiting times in comparison with FCFS
and Priority Scheduling, while it has higher
completion times than Round-Robin. It significantly
reduces idle time in each process and considerably
enhances efficiency.

6. COMPARISON OF SCHEDULING ALGORITHMS

. Fig 5. Scheduling Comparisons

In our research on scheduling algorithms in field
service management, we compared the performance
of First-Come-First-Served, Priority Scheduling,
Round Robin, and Just-In-Time Scheduling against
three key metrics: average response time, average
completion time, and average waiting time. The
following explains these algorithms in detail and
makes a comparison among them.

First-Come-First-Serve (FCFS)

● Average Response Time: 357.9 minutes
● Average Completion Time: 11.2 minutes
● Average Waiting Time: 357.9 minutes

FCFS scheduling executes any task in the order it
arrives, completely independent of priority or size.
This approach makes the algorithm very simple but
often quite inefficient. Its average response and
waiting times are rather high, thus showing that it is

unable to become focused on urgent tasks or handle
long tasks efficiently. The completion time is
relatively low, showing that once a task begins, a
response will actually be pretty quick.

Priority Scheduling

● Average Response Time: 357.9 minutes
● Average Completion Time: 11.2 minutes
● Average Waiting Time: 357.9 minutes

Priority Scheduling improves upon FCFS by taking
task urgency into account. However, the metrics for
response time, completion time, and waiting time
remain the same as FCFS in our analysis. This
indicates that while Priority Scheduling can
theoretically improve the handling of urgent tasks, in
this particular dataset(10), it did not significantly alter
the overall performance. This could be due to the
distribution and priority levels of the tasks in the
dataset.

Round Robin

● Average Response Time: 260.9 minutes
● Average Completion Time: 1.2 minutes
● Average Waiting Time: 764.5 minutes

Round Robin Scheduling aims to distribute tasks
evenly among technicians by allocating a fixed time
quantum for each task before moving to the next.
This results in a significantly lower response time
compared to FCFS and Priority Scheduling, as tasks
begin processing sooner. However, the average
waiting time is notably higher, reflecting the repeated
interruptions in task execution. The extremely low
completion time indicates that tasks are frequently
revisited, completing quickly once the time quantum
is allocated.

Just-In-Time (JIT) Scheduling

● Average Response Time: 337.0 minutes
● Average Completion Time: 6.4 minutes
● Average Waiting Time: 337.0 minutes

JIT Scheduling seeks to minimize idle time by
introducing any job into the system precisely when
required, and this allows better use of resources. The
average response and waiting times are lower than
FCFS and Priority Scheduling and higher than Round
Robin. The completion time is moderate on average,
which may suggest a balanced approach where tasks
are processed without many delays but efficiently.
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7. Conclusions

The comparative analysis reveals distinct strengths

and weaknesses in each scheduling algorithm :

The performance metrics between FCFS and Priority

Scheduling as witnessed in this study have not much

difference, thus exposing inadequacy in their means

for proper prioritization and management of task

durations between these two. The algorithms give

high time response and waiting; hence, they are less

fitting in most dynamic field service environments.

The result is that Round Robin Scheduling performs

very well on response time, so it is a suitable strategy

for environments that are sensitive to the start of a

task. The high waiting times, though, serve as an

indication there are inefficiencies brought by the

continuous switching of tasks, which might frustrate

the technician and result in low productivity.

JIT scheduling basically denotes a balance in the

performance, with moderate response and waiting

time, which opens a bright future to automatically

optimize the utilization of resources and minimize

idle time. This makes it very suitable for FSM

applications that need real-time adjustments or

efficient task management.

Field service management professionals must,

therefore, select the best scheduling approach that is

applicable to their specific field environment; while

in some advantages, Round Robin Scheduling would

be considered, JIT Scheduling is a well-balanced

approach that can improve overall service efficiency

and customer satisfaction.
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