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lowest CR. In Problem D, a leveling process is used to even out the workload in
production, particularly for components such as Frames, Magazines, and Complete
Triggers. In Problem E, Netting, Lotting, and Offsetting calculations are performed
to ensure the availability of raw materials and components according to production
needs. Production sequencing based on Critical Ratio and MRP tables ensures
efficient production schedules and supply chain sustainability.
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1.INTRODUCTION

The rapid development of
industry has created increasingly
fierce competition worldwide (Tri,
Hoang, and Dung 2021). PT. SWX
is one company facing this challenge
(Costanzo and Spotts 2015). As part
of Smith & Wesson International
(Matoso et al. 2014), this company
plays a strategic role in providing the
primary weapons systems (alutsista)
needed by the Indonesian National
Armed Forces (TNI). Located in
Batam, this company is expected to
be the spearhead in supporting the
independence of the national defense
industry. However, this task is not
easy because it involves complex
management across various aspects,
from production to distribution.

One of the biggest challenges
facing PT. SWX is ensuring efficient
production. This involves various
strategic decisions, such as selecting
the optimal production lot size,
implementing effective inventory
management, and structuring
production planning (Silver, Pyke,
and Thomas 2016). Furthermore,
inventory management is crucial,
especially when dealing with
fluctuating demand  (Mohamed
2024). In the defense industry,
product requirements can fluctuate
depending on military operational
needs. Therefore, companies
need to maintain a certain level of
inventory, known as safety stock, to

anticipate unexpected demand (Siraj
et al. 2024). Mistakes in determining
safety stock or reorder points can
lead to significant losses, both due
to stock shortages and excessive
storage costs.

Another challenge is effective
production planning. PT. SWX,
which produces modular products
like the Smith & Wesson 17 pistol,
requires a well-organized production
system. By using approaches such
as the Critical Ratio for production
sequencing, the company can
appropriately prioritize work and
ensure all components are available
on schedule. This planning also
involves  netting, lotting, and
offsetting processes to ensure a
smooth material supply and support
the overall assembly process.

In facing these challenges,
innovation and technology are key
factors. By utilizing data-driven
systems such as Enterprise Resource
Planning (ERP) (Costanzo and
Spotts 2015), PT. SWX can integrate
all operational processes, from raw
material management to final product
delivery. This step not only increases
efficiency but also provides greater
flexibility in adapting to dynamic
market needs. This research aims to
provide strategic solutions for the
company's operations management
to enable continued growth and
support the grand vision of the
national defense industry.
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The urgency of this research
arises from PT. SWX's increasingly
strategic position within the national
defense industry ecosystem, where
operational inefficiencies can
directly impact defense readiness,
supply continuity, and national
independence. Without a well-
structured operational system, PT.
SWX risks experiencing decreased
competitiveness, delayed production
cycles, and dependence on external
suppliers, all of which can weaken
the overall national defense posture.
Furthermore, there is a need to
formulate concrete and applicable
strategies that enable PT. SWX to
optimize its operational processes
while aligning the company's
performance with national defense
objectives. This study is motivated
by a broader vision to strengthen
the domestic defense industry as a
pillar of national sovereignty, where
companies like PT. SWX play a dual
role: achieving sustainable business
growth and serving as a strategic asset
for national defense independence
and long-term security.

This research is supported by the
Economic Order Quantity (EOQ),
Safety Stock and Reorder Point,
Material Requirement Planning
(MRP) theoretical approach. This
research is also supported by
descriptive quantitative methods.
This quantitative model ensures that
decisions are based on measurable
and accountable analysis. This

Vol. 17, Issue 1 (32)/2026

research was conducted at PT.
SWX, located in Indonesia, with
data collection aimed at determining
optimal solutions based on existing
numerical data, such as inventory
costs, order quantities, and production
time.

This research has several
contributions. First, it contributes
to the development of operations
management theory by
contextualizing it  within  the
defense industry, which has unique
characteristics such as high reliability
requirements,  strict  regulatory
controls, and strategic national
interests. Second, it theoretically
bridges the gap between firm-
level competitiveness and macro-
level national defense readiness.
Third, the findings offer practical
insights for reducing dependence on
foreign suppliers by strengthening
internal operational capabilities and
integrating the local supply chain.
Fourth, it provides practical value to
defense industry policymakers and
regulators by highlighting critical
operational factors that influence
defense readiness. Fifth, this studies
vary in their objectives and scope
in assessing and measuring the
sustainability of systems based
on actual statistical distributions.
Thus, it is possible to use statistical
or stochastic models in their
structure and, as will be presented,
to implement optimization and
probability calculations.
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2. LITERATURE REVIEW

2.1. Operational Management

Operational management is a
series of activities that generate value
in the form of goods and services
by processing inputs into outputs.
Inputs are everything needed to
initiate the production process,
such as raw materials, auxiliary
materials, labor, machinery, energy,
information, methods, capital, space,
and management. Outputs are the
outcomes or results of the production
process, in the form of goods or
services. Simply put, operational
management is defined as the activity
of managing management resources
by converting inputs into outputs
in order to increase the utility value
of goods effectively and efficiently
(Mustofa and Waluyowati 2024).

2.2. Economic Order Quantity
(EOQ).

Economic  Order  Quantity
(EOQ) 1s one of the most widely used
concepts in inventory management
and logistics. EOQ was first
introduced by Ford W. Harris in 1913
and has since become a fundamental
decision-making model for inventory
management (Rabta 2020). The
multi-item EOQ model can be used
for a wide range of commodities
in retail stores. The computation
of safety stock, reorder points, and
maximum capacity is another way
to support inventory control, helping
keep costs even lower than the EOQ

model (Mubasysyir, and
Hertini 2024).

The EOQ model assumes
a balance between two main
components of inventory costs
(Setyadi, Al Amin, and Widodo
2024):

a. Ordering Cost: Fixed

costs incurred each time a

company places an order,

Supian,

such as administrative
costs, transportation, and
communication. The more

frequently a company orders
small quantities, the higher
the total ordering cost.

b. Holding Cost: Costs
associated with storing goods
in the warehouse, including
space, insurance, damage,
and depreciation. These costs
increase with the quantity of
goods stored.

EOQ provides an optimal
solution by mitigating the conflict
between high ordering costs (from
low order frequency) and high
holding costs (from large order
quantities).

The basic EOQ formula is as
follows:

2DS

EOQ =
¢ H

Description:

- Annual demand (units per year).
- Ordering cost per order.

- Annual holding cost per unit.
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EOQ is very useful in various
industries, such as manufacturing,
retail, and pharmaceuticals (Poornima
et al. 2024). In manufacturing, for
example, EOQ is used to ensure
raw materials are always available
without incurring excess holding
costs (Sutejo, Suprayitno, and
Latunreng 2023). In the retail
sector, this model helps determine
the quantity of merchandise to
order to maintain optimal stock
rotation. However, the successful
implementation of EOQ is highly
dependent on accurate data, such as
demand for goods and operational
costs, so companies need to ensure
proper data collection (Kurniawan et
al. 2024).

2.3.Safety Stock and Reorder
Point

Safety stock and reorder points
are two crucial elements in inventory
management that serve to ensure
smooth  operations, particularly
in the face of uncertain demand
and delivery times (Mubasysyir,
Supian, and Hertini 2024). Safety
stock is additional inventory that
serves as a buffer to absorb demand
imbalances. Safety stock is useful for
overcoming delays in the arrival of
raw materials when frequent orders
arrive late beyond the lead time (for
example, delayed in transit due to
floods, bridge collapses, pirates, or
other disasters). Safety stock aims
to minimize stockouts and reduce
additional storage costs and total

Vol. 17, Issue 1 (32)/2026

stockout costs. Storage costs here will
increase with the addition of reorder
points, driven by safety stock. The
advantage of having safety stock is
that when demand spikes, it can be
used to cover the increase (Mustofa
and Waluyowati 2024).

Safety stock is an additional
reserve of stock held to anticipate
fluctuations in demand fluctuations
in delivery delays (Setiawan 2024).
The average value and variability
of replenishment lead times are two
things that affect how much safety
stock is needed. They thought that
the random lead times followed
Weibull distributions. This enabled
the creation of analytical expressions
that reduced the expected value and
variability of overall demand until
the first significant delivery from
a vendor. The study formulates an
expression for the reorder point that
guarantees a specified probability of
avoiding a stockout prior to the initial
delivery, while establishing lower
limits on the order size to ensure that
the likelihood of a stockout before
subsequent deliveries (second, third,
etc.) remains minimal (Demiray
Kirmizi, Ceylan, and Bulkan 2024).
Mathematically, safety stock can be
calculated using the formula:

Safety Stock = z.o
Where :
z: Z-score based on desired ser-
vice level
o : Standard deviation of demand
or lead time.
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The reorder point, on the other
hand, is the minimum stock level
that indicates when a company
should reorder to avoid stockouts.
The reorder point is calculated
based on the average demand rate
during the reorder period (lead time)
and safety stock. A reorder point
is the inventory level that triggers
a reorder, taking into account the
lead time between when the order
is placed and when it is received.
Several factors determine the reorder
point, including inventory during the
delivery period and the desired level
of security, material usage during the
lead time for receiving the goods,
and the amount of safety stock (Putri,
Mutiara, and Erni 2025).

Based on the opinions of the
two experts above, the factors that
influence the reorder point are lead
time, the time required between
the goods being ordered and their
arrival at the company, the level of
goods orders per unit of time, and
safety stock, the minimum amount
of inventory a company must have
to guard against the possibility of
delays in the arrival of raw materials
(Mubasysyir, Supian, and Hertini
2024).

The mathematical formula is:

Reorder Point

= (Demand Rate x Lead Time)

+ Safety Stock

Where:

« Demand Rate: Average
demand per period (e.g., per
week).

* Lead Time: The time required
to receive goods after an order
is placed (in weeks, days, or
months).

» Safety stock provides a
buffer to address demand
fluctuations  or  delivery
delays, while the reorder point
ensures the company reorders
goods at the right time.

Safety stock and the reorder point

work together to maintain inventory
availability in the warehouse without
experiencing stockouts or excessive
buildup (Best et al. 2022). In its
implementation, companies need to
rely on accurate demand data and
consider variability in lead times
to ensure this calculation remains
relevant and effective.

2.4. Critical Ratio (CR)

Critical Ratio (CR) is a method
in  production sequencing used
to prioritize tasks based on their
urgency (Gao, Wang, and Pedrycz
2020). This method helps companies
manage processing time and due
dates more efficiently (Kim, Kim,
and Cho 2020). The Critical Ratio
is often applied in the context of
operations management, particularly
in manufacturing environments and
on projects with many tasks and tight
schedules.

Mathematically, Critical Ratio is
calculated using the formula:

CR = Due Date—Current Time
Processing Time
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Where:

e Due Date: The due date of the
task.

 Current Time: The current
time in the production
schedule.

* Processing Time: The time
required to complete the task.

Critical Ratio Interpretation

« CR < 1: he task has high
priority because the remaining
time is less than the time
required to complete it. If
not started immediately, the
task is at risk of missing its
deadline.

* CR=1:hetask mustbe started
immediately to be completed
on time.

« CR > 1: The task has
more remaining time than
processing time, so it has
lower priority than other tasks
with a smaller CR.

2.5. Material Requirement
Planning (MRP)

Material Requirement Planning
(MRP) is a system used to manage
and plan the need for raw materials
and components in the production
process. MRP was first developed
in the 1960s as a solution to
inefficient inventory management
and procurement in manufacturing
environments  (Pramono  2024).
This system is designed to ensure
that the necessary raw materials are

Vol. 17, Issue 1 (32)/2026

available at the right time and in the
right quantities, thereby optimizing
the production process and reducing
inventory costs.

MRP is a system for planning and
controlling inventory that depends
on demand and schedules the proper
amount. The MRP system can tell
you how many raw materials you
will need to make a product in the
future. The MRP's job is to manage
inventory levels, figure out which
processes are most important for
each item, and plan the production
system's capacity (Omair, Stingl, and
Wahrens 2025)the RP available in
the market shows high variation in
quality, composition, and properties,
and often experiences higher
variability in lead time. This renders
the supply chain of RP and the
production systems more vulnerable,
making it difficult for material
requirement planning (MRP. This
includes ordering things in the right
amount and at the right time. In the
meantime, MRP's main goal is to get
the appropriate raw materials to the
right place at the right time in order
to make customers happier (Cipta,
Aprilia, and Kurniawan 2023).

The primary purpose of MRP
is to efficiently control and plan the
flow of materials in the production
process (Saptadi et al. 2023). MRP
enables companies to calculate
precisely how much material is
needed, when it is needed, and when
to place orders to meet production
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needs (Fole et al. 2024). This system
aims to reduce inventory buildup,
prevent stockouts, and improve
the efficiency of storage space and
company fund management.

MRP is a popular way for
businesses to plan and optimize
their procurement of raw materials.
It helps them make decisions about
things like reordering and capacity
planning. MRP has been a key
instrument for boosting productivity
and gaining a competitive edge in
the global economy. It is also very
crucial for managing inventory while
making complicated industrial items.
Most enterprise resource planning
(ERP) systems now include MRP as
a key aspect. As a result, it is stored
in the ERP database (supply, demand,
capacity, planned reception, etc.)
and runs regularly (daily or weekly)
depending on the type of problem
(Omair, Stingl, and Weehrens 2025).

MRP relies on three main
components in material planning
(Ivanov, Tsipoulanidis, and
Schonberger 2021):

a. Bill of Materials

A list detailing all raw
materials and components
required to produce a final
product. The BOM describes
the relationship between a
product and its components.

b. Master Production Schedule

(MPS): A master production
schedule that shows how
many products will be

(BOM):

produced in a given time
period, based on the demand
or orders received.

c. Inventory Records: Records
that include the amount of
stock available, the quantity
ordered, and the delivery time
for each raw material and
component.

3. METHODOLOGY

The research in this study is
quantitative, using mathematical
calculations to address the company's
problems (Tika, Suprianto, and Isron
2022). This research was conducted
at PT. SWX, located in Indonesia,
with data collection aimed at
determining optimal solutions based
on existing numerical data, such as
inventory costs, order quantities, and
production time. This quantitative
model ensures that decisions are
based on measurable and accountable
analysis. The proposed model
has been applied to each demand
dimension evaluated for the 2023-
2024 time period.

Furthermore, the quantitative
research applied also allows for
simulations and comparisons of
various possible decision scenarios.
For example, through mathematical
calculations, the impact of changes
in order quantities or inventory
costs on total operating costs can be
projected. This allows the company
not only to obtain an overview
of the most efficient solution but
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also to understand the risks and
consequences of each available
decision alternative. This is crucial
for PT. SWX in navigating fluctuating
market dynamics.

Furthermore, a  quantitative
approach adds value by providing
objective results free of subjective
bias in decision-making (Chen et
al. 2025). The processed numerical
data can serve as the basis for
designing long-term strategies, such
as production capacity planning,
supply chain management, and
operational cost control (Yao et al.
2022). In this way, PT. SWX can
increase competitiveness through
evidence-based decisions, as well as
reduce uncertainty in production and
distribution processes.

3.1. Production Lot Selection
(Economic Order Quantity -
EOQ)

In the first problem faced by PT.
SWX, namely selecting the ideal
production lot size, the Economic
Order Quantity (EOQ) model was
used to determine the most efficient
lot size. EOQ is one of the most
commonly used methods in inventory
management to minimize the total
costs associated with ordering and
holding goods. In this case, the
company had to choose among
three lot sizes (20, 40, and 60 units),
considering ordering costs, annual
holding costs, and weekly supply
quantities. The EOQ formula used to

Vol. 17, Issue 1 (32)/2026

calculate the annual cycle inventory
costs for each alternative, selecting
the alternative with the lowest cost.

The EOQ method is particularly
appropriate in this context because it
helps companies determine efficient
lot sizes based on ordering and
holding costs, which are particularly
relevant in mass-production
operations like those carried out by
PT. SWX.

3.2. Calculating Safety Stock and
Reorder Point
Regarding the second issue,
regarding safety stock and reorder
points, companies need to calculate
therequired reserve stock to anticipate
demand fluctuations and lead time
disruptions. The methodology used
to calculate safety stock and reorder
points follows a standard formula
that accounts for average demand,
standard deviation, lead time, and
the desired service level. In this case,
the company must ensure there is
sufficient stock to meet demand, even
in the event of a disruption in the raw
material procurement process.
Safety stock calculations are
carried out by considering the level
of demand and lead time variability,
using standard deviation and z-scores
to determine the amount of reserve
stock needed to maintain a high
level of customer service. Next, the
reorder point is calculated based on
average demand during the lead time
and the previously calculated safety
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stock, to ensure reorders are placed
before stock runs out.

3.3. Production Sequencing with
Critical Ratio (CR)

For the third problem related
to production sequencing, where
the company needed to develop an
efficient production schedule for
Smith & Wesson 17 components, the
methodology used was the Critical
Ratio (CR). CR is a technique for
determining job priority based on
the ratio of the remaining time (from
the due date) to the time required
to complete the job. By calculating
the CR for each job, the company
can prioritize the most urgent jobs,
namely those with the lowest CR.

This method allows the company
to manage time more effectively,
minimize waiting times, and ensure
that the jobs that must be completed
first are prioritized, which is crucial
in a time-constrained production
environment.

3.4. Material Planning with
Netting, Lotting, and Offsetting

For the fourth and fifth issues,
which relate to production leveling
and material requirements planning
(netting, lotting, and offsetting),
the methodology used is Material
Requirements Planning (MRP). In
this case, the company must calculate
the material requirements for each
component based on lead time,

required quantity, and production
sequence. The company also needs
to consider netting, lotting, and
offsetting techniques to ensure that
raw materials and components are
available on time without causing
stockpiles or shortages.

Netting is used to calculate raw
material requirements based on the
number of components required for
production. Lotting determines the
optimal order size based on material
requirements and offsets delivery
times so that raw materials arrive
on time according to the production
schedule. These three techniques are
used to plan material requirements
more efficiently, reduce waste, and
ensure a smooth production process.

4. RESULTS AND DISCUSSION

PT. SWX is a Foreign Direct
Investment company located in
Indonesia that produces defense
equipment forthe IndonesianNational
Armed Forces (TNI). Manufacturing
operations face various challenges,
including selecting the optimal
lot size, managing inventory, and
planning production.

4.1. Problem A - Ideal Lot
Selection
To determine the most profitable
lot size, the researcher will calculate
the annual cycle inventory cost (C)
using the Economic Order Quantity
(EOQ) formula.
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Table 1 Smith & Wesson 17 Pistol Sales Quantity

Vol. 17, Issue 1 (32)/2026

No Description Unit Quantity
1 Price per unit of Smith & Wesson USD 1500
2 Ordering fee (S) uUsSDh 450
3 Annual loan fee (H) Unit/pistol 25%
4 Quantity supplied per week Units 15
5 Number of weeks in a year Week 52
Alternative lot sizes: 20 units, 40 units,
6 .
60 units
Step 1: Calculate the Holding For Lot 20 units:
Cost (H) per unit 780 20
Holding cost per unit per year Cyo = >0 ¥ 450 + - X 375
(H) =25% x USD 1,500 = USD 375 — 39 y 450
Step 2: Calculate the Annual
+ 10 x 375
Cycle Inventory Cost (C)
= 17.550 + 3.750
To calculate the annual cycle
. ) = 21.300 USD
inventory cost, use the formula:
For Lot 40 units:
D Q
C=6X5+7XH 780 40
Cyo = —— x 450 + — x 375
Where: 40 40 2
* D is the total annual demand = 19,5 x 450
(number of supplies per week + 20 x 375
x number of items per year) = = 8.775 + 7.500
15 x 52 = 780 units per year =16.275 USD
* Q is the selected lot size (20,
40, or 60 units) For Lot 60 units:
* S is the ordering cost per 780 60
order = USD 450 60 = 60 x 450 + l x 375
* H is the holding cost per unit =13 x 450
per year = USD 375 +30 x 375
= 5.850 + 11.250
= 17.100 USD

) —



OPERATIONS MANAGEMENT ANALYSIS FOR OPTIMIZATION OF SMITH

& WESSON 17 PISTOL PRODUCTION

From the calculation above, the
lowest annual cycle inventory cost is
for a lot of 40 units, which is USD
16,275. Therefore, the most profitable
lot size is 40 units. The calculations
demonstrate the effectiveness in
guiding strategic decision making
and resource allocation to achieve
business objectives.

Step 2: Calculating the Reorder
Point

The reorder point is calculated
using the formula:

Reorder Point
= (Demant Rate x Lead Time)
+ Safety Stock

4.2. Problem B — Safety Stock and Reorder Point

Table 2 Average Replacement Demand

No Description Unit Quantity

1 Average weekly demand for 30mm Unit 8

2 Standard deviation of weekly demand Unit 4

3 Lead time Week 4%

4 Cycle service level =90 % (z = 1,28)

Step 1: Calculating Safety Stock Where:

Safety Stock is calculated using e Demand Rate = 8 units per
the formula: week

Safety Stock = z.0

Where:

z = 1,28 (for a 90% service
level). After determining the standard
deviation of demand during the lead
time, the company's service level
needs to be determined. In an effort
to satisfy customers, PT SWX sets a
service level of 90%, or only allows
stockouts to occur 10% out of 100
times.

o = 4 (Standard deviation of
weekly demand)

Safety Stock = 1,28 x 4
= 5,12 unit
= 6 unit

e Lead Time = 4 weeks
e Safety Stock = 6 units

Reorder Point = (8x4) + 6
=32+6
= 38 unit

By holding 6 units as safety
stock, the company can anticipate
demand fluctuations or delays during
the lead time, ensuring that customer
needs are met. A sufficiently large
safety stock size (6 units) reflects the
high demand uncertainty (standard
deviation of 4 units) during the lead
time. A reorder point of 38 units
ensures that new orders are placed
with enough time to arrive before
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stock runs out, given the average
demand of 8 units/week and a lead
time of 4 weeks. This combination
of ROP and SS provides a sufficient
buffer to prevent stockouts without
creating excessive inventory. Hence,
it 1s necessary to research the
implementation of inventory control.
Analysis needs to be done to find out
whether the method or method in the
process of implementing inventory
control (Nasution, Asthariq, and
Girsang 2022).

Vol. 17, Issue 1 (32)/2026

C Work A
CRy = ?:133

C WorkB

CRg = 128—°=1.50
C Work C

CR¢c = 51(:0-1.50
C WorkD

CRp = 52_0—2.50
C WorkE

CRg =22%,,

5

4.3.Problem C — Operation Sequencing with Critical Ratio

Table 3 Job Time and Due Time Data

Work Working Time Due Time
A 6 8
8 12
C 10 15
D 2 5
E 5 10

The Critical Ratio, according to
EOQ can be determined using the
formula:

Due Date—Current Time
Processing Time

CR =

Where Current Time is assumed
to be 0 (zero). Starting from zero
point, so it can be used to simplify
mathematical  calculations  and
facilitate inventory planning analysis.

Step 1: Calculate the Critical
Ratio for each job:

Step 2: Prioritization based on
sequence

e A (CR=1.33): This job has the
lowest CR and is closest to critical.
Therefore, it must be completed first
to avoid delays.

e B (CR = 1.50) and C (CR =
1.50): These twojobs are inabalanced
situation, but must still be done after
A because of its subsequent priority.

e E (CR = 2.00): There is still
enough time to complete this job
without significant risk of delay.

e
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e D (CR = 2.50): This job has 4.5. Problem E - Netting, Lotting,
the highest CR, making it the safest and Offsetting
and can be done last The gross requirement for a
The CR method provides an Smith & Wesson 17 Pistol for five
effective approach to prioritizing weeks is as follows:
jobs in a production system based
on the remaining time relative to the =~ Table 4. Gross Pistol Requirement

required time. The sequence A — Data

B — C — E — D reflects optimal | Gross Requirement Pistol
resource allocation while minimizing | 7 3 4 5
the risk of delays on critical jobs. 100 1120 1150 1180 1200

4.4. Problem D — Leveling

Leveling is the process of
adjusting production or material
requirements to ensure a more even
workload. In the context of Material
Requirement  Planning  (MRP),
leveling helps reduce fluctuations in
production requirements and ensures
optimal capacity utilization.

Using the lead time and
existing project minimums for
each component, we can calculate
the required netting, lotting, and
offsetting for each component.
The following component data and
relevant information are available:

S&W17 Level

=1 1
Frame Slide Level

L=1) L=1) 2

f L [ L i 1
Magazine Locking Block Tnsss’;i;“m Extractor Firing Pin Barrel Slide Cover Plate
=2 L=3) @=3) L=1) L=2) (L=3) (L=3)

Level

3

A,S:gﬁ-?}%ﬁg Stide Stop Lever| |Locking BlockPin B:'f\:ei:’f“ Fixgi}:: “ hmi:’:g
a2 (L=3) =3 ) a-=2) =

Fig. 1. Product Structure Based on the Manufacturing Hierarchy
of the S&W 17 Pistol
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Table 5 Lead Time, Project in Hand, Minimum Project in Hand data

L.ead Project in Min.imu.m
Component Code | Time Hand Project in
Week Hand
PISTOL Smoth & Wesson 17 | Pi 1 10 50
Frame Fr 1 10 30
Magazine Ma 2 10 30
Complete Trigger Co 2 10 30
Assembly and Housing As 2 10 30
Locking Block Lo 3 10 30
Slide Stop Lever S1 3 10 30
Trigger Housing Spring Tr 3 10 30
Locking Block Pin LoB |3 10 30
SLIDE Sd 1 10 30
Extractor Ex 1 10 30
Extractor Plunger and Assy |EXP |2 10 30
Firing Pin Fi 2 10 30
Firing Pin Safety and Spring | FiP 2 10 30
Barrel Ba 3 10 30
Recoil Spring Assy Re 3 10 30
Slide Cover Plate SIC 3 10 30
In Material Requirement * Gross Requirement is the
Planning (MRP), the Netting, number of units needed to
Lotting, and Offsetting processes are meet production demand.
essential steps to ensure raw materials * Project on Hand is the number
and components are available on of units already on hand or in
time and in the required quantities to production.
efficiently meet production needs. * Minimum on Hand is the
a. Netting. minimum amount of stock
* Netting is the process required to ensure production
of calculating the net continuity.
requirement for a component
after accounting for the The formula for Netting is:
Gross Requirement, Project Net Requirement=Gross Requir
on Hand, and Minimum on ement—(Project on Hand+Minimum
Hand. on Hand)
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Table 6 Netting Data
Week | Pi Fr |Ma |Co |As |Lo |SI Tr |LoB |Sd |Ex |EXP|FiP [Ba |Re |[SIC
1 40 |60 |60 |60 |60 |60 |60 |60 |60 |60 [60 |60 |60 [60 |60 |60
2 60 |80 |8 |80 |80 |8 |8 (80 |80 |8 (80 [80 |80 |80 (80 |80
3 90 |110 |110 |110 {110 |110 |110 |110 |110 |110 |110 |[110 |110 |110 |110 (110
4 120 | 140 | 140 |140 |140 |140 |140 |140 |140 |140 |140 [140 |140 |140 |140 |140
5 140 | 160 | 160 |160 [160 |160 | 160 [160 |160 |160 |160 [160 |160 |160 |160 |160

b. Lotting (Lot Size Determination)

Lotting 1is the process of
determining the lot size to be
ordered or produced. Lot size can be
determined using various methods,
such as Fixed Lot Size or Lot-for-
Lot (LFL), where each production
lot is adjusted to the calculated net
requirement. In this case, we assume
we are using a flexible lot size based
on our needs.

After calculating
Requirement,
size required

the Net
we determine the lot
for each component.

In this case, we assume we are
using the Lot-for-Lot (LFL) method,
meaning the quantity produced is
in accordance with the weekly net
requirement. The lotting method that
can be proposed to the company is
the LFL method because it has the
minimum inventory cost and can
minimize the accumulation of raw
material stock because the number of
orders is adjusted to the production
needs of the related period (Bakhtiar
and Sinaga 2020)

Table 7 Lotting Data
Week |Pi |[Fr |Ma [Co |[As |Lo [SI |Tr |LoB|Sd |Ex [EXP|FiP [Ba |Re |SIC
1 40 |60 [60 |60 |60 [60 |60 |60 [60 |60 |60 |60 [60 |60 |60 |60
2 60 |80 [80 |80 |80 [80 [80 |80 |80 [80 (80 (80 (80 (80 |80 (80
3 90 |110 [110 110 [110 [110 [110 {110 [110 [110 {110 [110 [110 {110 [110 [110
4 120 {140 [140 [140 [140 |140 |140 [140 [140 |140 [140 |140 |140 |[140 |140 |140
5 140 160 {160 |160 [160 {160 |160 [160 [160 |160 [160 |[160 [160 |160 [160 |160
Offsetting

By calculating lead time, we
determine when orders or production
must be placed so that components
are available in the right week.
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Table 8 Data Offsetting
Component Week 1 | Week 2 | Week 3 | Week 4 | Week 5
PISTOL Smooth & Wesson 17 |40 60 90 120 140
FRAME 60 80 90 120 140
Magazine 60 80 90 120 140
Complete Trigger 60 80 90 120 140
Assembly and Housing 60 80 90 120 140
Locking Block 60 80 90 120 140
Slide Stop Lever 60 80 90 120 140
Trigger Housing Spring 60 80 90 120 140
Locking Block Pin 60 80 90 120 140
SLIDE 60 80 90 120 140
Extractor 60 80 90 120 140
Extractor Plunger and Assy 60 80 90 120 140
Firing Pin 60 80 90 120 140
Firing Pin Safety and Spring 60 80 90 120 140
Barrel 60 80 90 120 140
Recoil Spring Assy 60 80 90 120 140
Slide Cover Plate 60 80 90 120 140

5. CONCLUSION

In Problem A, we used the
Economic Order Quantity (EOQ)
approach to determine the most
efficient order lot size. Based on
calculations, a lot size of 40 units
provides the lowest annual inventory
costcompared to 20 and 60 units. This
indicates that optimal lot sizes can
reduce ordering and holding costs,
which are crucial in manufacturing
and logistics operations. Larger lot
sizes are not always more profitable
because they increase holding costs,
while too small a lot size increases
the frequency of orders, which can
be more expensive. The appropriate

lot size (40 units) helps optimize
operational costs.

Safety stock and a reorder
point (ROP) are used to ensure
smooth production processes and
uninterrupted demand fulfillment.
Based on calculations, a safety stock
of 6 units and a reorder point of 38
units were calculated, considering a
90% cycle service level and a 4-week
lead time. Safety stock serves to
anticipate unexpected fluctuations
in demand, while the reorder point
ensures that reorders are placed
before stock runs out. With accurate
calculations, the company can
minimize the risk of stockouts and
maintain smooth production.
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We used the Critical Ratio (CR)
method to prioritize tasks based
on the remaining time and the time
required to complete them. By
calculating the CR for each task,
we can rank tasks according to their
urgency. In this case, the priority
orderisA — B — C — E — D, with
task A having the highest priority
because it has the lowest CR. The
Critical Ratio method helps manage
production schedules by prioritizing
tasks closest to their deadlines. This
technique is essential for optimizing
time and resource allocation in
complex production processes and
avoiding delays.

In Problem D, a Ileveling
process is used to even out the
workload in production, particularly
for components such as Frames,
Magazines, and Complete Triggers.
Using weekly demand data, leveling
ensures consistent production each
week, reducing fluctuations that can
disrupt production flow. Leveling
helps ensure production runs more
steadily and is not disrupted by large
fluctuations in demand or capacity.
This improves resource efficiency
and minimizes the need for sudden
adjustments, such as overtime or
excess storage.

In Problem E, Netting, Lotting,
and Offsetting calculations are
performed to ensure the availability
of raw materials and components
according to production needs.
Netting calculates net requirements

after accounting for existing stock;
Lotting determines the lot size
to be produced; and Offsetting
ensures orders are placed on time
by considering lead times. Netting,
Lotting, and Offsetting are very
important processes in material
planning and inventory management.
By performing careful calculations,
companies can ensure the timely
availability of raw  materials,
minimize storage costs, and avoid
disruptions in the production process.
Furthermore, this study offers
several avenues for future research.
First, future research could expand
the analysis of EOQ and safety
stock by incorporating probabilistic
demand and lead time variability
models. Second, future research could
compare CR with other scheduling
and prioritization rules—such as
Earliest Due Date (EDD), Shortest
Processing Time (SPT), or Free
Time Remaining—in multi-machine
or multi-product environments.
Third, future research could improve
netting, lotting, and offsetting
processes by integrating capacity
constraints, supplier reliability, and
risk-based lead time variability.
This would support the development
of more robust MRP systems that
can better handle disruptions and
improve material availability.
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