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Abstract— UMKM Aneka Songkok is a multi-floor building consisting of several departments. The
problem that occurs is that the placement of departments is considered less than optimal and does not
correspond to the production process sequence, resulting in backtracking in the material flow process. This
study aims to improve the layout design to make the facility layout more effective and efficient, thereby
making the production process flow more organized and minimizing material movement distances between
departments. The method used is the CRAFT algorithm method, a computer program used to find an optimal
design by gradually improving the layout. The results of the study show that the distance traveled for one
production cycle in the initial layout is 325 m, while in the proposed layout it is 215.65 m, with a distance
difference of 109.35 m, resulting in a reduction of 33.65%. The distance traveled for material movement in
one day of production in the initial layout was 1,270.5 meters, while in the proposed layout it was 883.2
meters, with a distance difference of 387.3 meters, resulting in a reduction percentage of 30.48%. Therefore,
it can be concluded that the proposed layout successfully minimizes material movement distance.

Keywords— Craft Algorithm, Facility Layout Optimization, Multi-floor, Production Effectiveness.

I. INTRODUCTION

Layout is an integrated plan for the flow of product components from departments that
play an important role in supporting the production process [1]. A common problem with
layout is that the production floor is not well organised due to the distance between one
machine and another being irregular [2]. UMKM Aneka Songkok has been producing
various types of songkok since 1997 and has several production floors, including a
production floor built with a multi-floor concept.

Based on observations and interviews, it was found that the owner faces issues with the
placement of departments, which are deemed less than optimal and not aligned with the
production process sequence, leading to backtracking in the material flow process. The
frequency of back-and-forth movements between departments results in a total material
movement distance of 1,270.5 metres per day. For one production cycle, the total distance
travelled is 325 metres, taking 37.5 minutes. This material transfer process is mostly done

205

Information
Technology
Engineering
Journals


http://issn.pdii.lipi.go.id/issn.cgi?daftar&1477454267&1&&

ITEJ December-2025, Volume 10 Nomor 2 Page 205 - 220

manually, with employees lifting materials from one departments to another, causing
workers to experience excessive fatigue due to wasted movements.

To address these issues, this study applies the Craft Algorithm Method. CRAFT
(Computerized Rellative Allocation of Facility Technique) is an example of a heuristic
engineering program based on quadratic assignment interpretation that uses basic criteria
to minimise material movement [3]. Layout improvements are carried out gradually by
exchanging locations between departments or work units within a factory [4]. Through
this research, it is hoped that it will be possible to redesign the layout of facilities that are
effective and efficient so that the production process flow pattern becomes more orderly
and minimizes the distance of material movement between departments.

Il. RELATED WORKS
A. Facility Layout

Layout design is a vital element in business because it can affect a company's
efficiency in the long term [5][6]. Planning and arranging the optimal layout of facilities
is key to achieving productivity, efficiency, and effectiveness in a business because it
creates a smooth production flow, reduces the distance materials need to be moved, and
reduces transportation costs [7]. A good production facility layout should not have any
backflow, should have a minimum transfer frequency, and should not have excessive
gueues [8]. The basic principles of factory layout planning are that all production process
factors are integrated, minimising the distance goods are moved, and streamlining the
workflow [9]. Layout issues are not always layout issues for new facilities, but also about
rearranging existing layouts or changing parts of specific equipment [10].
B. Work Map

A work map is a tool that systematically and clearly illustrates work activities in
analysing work processes from start to finish [11]. An Operation Process Chart (OPC) is a
diagram that illustrates the steps in the process that raw materials undergo to become
finished products [12]. This map also contains information needed to analyse working
hours, materials, locations, tools and machinery used [13]. A Flow Process Chart (FPC) is
a series of steps from raw materials to finished products that helps us understand how
production processes work in a factory. An FPC shows all basic activities, including
transportation, waiting, and storage, while an OPC is limited to operations and
inspections only. This means that an FPC can analyse each component that is processed
more thoroughly [14]. A process flow diagram is a scaled representation of the layout of
floors and buildings, showing the location of all activities that take place [15].
C. Activity Relationship Chart

The ARC table contains the relationship levels that exist in each facility, which will
facilitate the process of redesigning the layout in accordance with the results of the ARC
table. Input is carried out by identifying the level of necessity of one facility with another
during the production process from start to finish [16]. After completing the ARC, the
next step is to summarise the results in a worksheet to make it easier for designers to
understand the level of connection between one activity centre or facility and another
[17].
D. Activity Relationship Diagram

ARD is an advanced form of worksheet and ARC. Activity Relationship Diagram
(ARD) is a diagram of the relationship between activities based on priority level of
proximity, so that minimum handling costs are expected [18]. Activity relationship
diagrams are used to combine the degree of activity relationships and material flow, with
the degree of proximity between facilities indicated by letter codes, lines, and colours.
This visualisation also facilitates observation when deciding where to go [19].
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E. Form To Chart

From To Chart is a conventional technique that is commonly used in factory planning
and material handling in a production process. This technique is advantageous for
conditions where many items flow through an area [20]. The numbers on the From To
Chart will show the total weight of the load moved, the volume, or a combination of both
[21].
F. Craft Algorithm

CRAFT is a development-type algorithm, an improvement made to the program to
find the optimal plan by performing a gradual improvement process and requiring the
layout of the actual factory or the layout created by other algorithms. In department
exchanges based on the CRAFT method, three conditions must be met, namely similarity
of boundaries, similarity of size, and similarity of both boundaries in the three
departments [22]. The main objective of the CRAFT algorithm is to minimise total costs
with the following objective function:

TC =Y Dij x Wij x Cij (1)

G. Software Excel Add-ins

Excel Add-ins are additional programs that can enhance Excel functionality. The
analysis steps performed using the CRAFT method in Microsoft Excel Add-Ins begin
with determining the number of departments to be analysed and identifying departments
that cannot be moved (fixed points). Next, enter the area of each department. The first
initial data tables to be filled are the Layout Data table, Facility Information table,
Department Information table, Flow Matrix table, and Cost Matrix table [23].
H. Distance Measurement

The process of moving materials is classified as a non-productive activity, so
minimising distance is necessary to achieve an effective and efficient layout. The distance
measurements that can be used for facility layout design are Euclidean and rectilinear
distance measurements. Rectilinear distance, also known as Manhattan distance, is the
distance calculated in a straight line along a path, referred to as Manhattan distance.
Rectilinear distance measurement is one of the most commonly used measurements
because it is easy to calculate, easy to understand, and applicable to real-world problems,
such as determining the distance between buildings on a university campus. Rectilinear
distance measurement can be expressed in the following equation [2]:

dij = [xi - x| + lyi - j| )

I11. METHOD
A. Data Collection Methods

The data required for this study are primary data and secondary data. The explanation
of these data is as follows:
1. Primary Data

Primary data is data obtained directly from the field, such as through observation and
interviews with the owner of UMKM Aneka Songkok Jombang.
a. Observation

Observation is the direct collection of data in the field to identify problems with the
layout of machinery and facilities used. The data obtained during observation includes
initial layout data, departments area data, and data on the distance between departments.
b. Interview

The interview was conducted by asking several questions that had been prepared for
the interview in order to obtain valid information and data from the relevant sources and
to understand the process. The data obtained during the interview was in the form of
production process flow data.
2. Secondary Data
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Secondary data is data obtained through data that has been researched and collected by
other parties related to this issue, such as books or research journals. This data is used by
the author as a reference to complete this research.

B. Data Processing Method

Once the required data has been collected, the next step is to process the data. Data
processing aims to resolve and discuss the problems being analyzed. Steps taken
data processing are:
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Figure 2. Initial Layout UMKM Aneka Songkok
Based on Figure 2, it can be seen that UMKM Aneka Songkok Jombang has 5
buildings with a total floor area of 440 meters, and one of the buildings is constructed
with a multi-floor concept. The number of departments at the UMKM Aneka Songkok
Jombang is 10 departments, namely finished goods warehouse 1, office, raw material
warehouse, finished goods warehouse 2, packing, embroidery, cutting, finished goods
warehouse 3, sewing 1, and sewing 2.

2) Departments Area UMKM Aneka Songkok
The size of the departments at UMKM Aneka Songkok can be seen in the following

table:
Table 1. Departments Area UMKM Aneka Songkok

No. Name Floor Code length x width (m) Area (m)
1. Finished Material Warehouse 1 1 D1 10x5 50
2. Songkok Design 1 D2 5x2 10
3. Raw Material Warehouse 1 D3 5x4 20
4, Finished Material Warehouse 2 1 D4 9x6 54
5. Packing 1 D5 10x3 30
6. Embroidery 1 D6 9x%x6 54
7. Cutting 2 D7 5x5 25
8. Finished Material Warehouse 3 2 D8 5x5 25
9. Sewing 1 3 D9 8x2 16
10. Sewing 2 3 D10 8x4 32
Total 316

Table 1 shows total area of the 10 departments at UMKM Aneka Songkok Jombang
is 316 m, the building area of UMKM Aneka Songkok Jombang still has a surplus of 124
m.
3) Coordinates Point of Initial Layout
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The coordinates for each department were obtained using Autocad software. The
distances were calculated using the rectilinear formula.

Figure 3. Initial Layout 3D
The coordinates for the initial layout of UMKM Aneka Songkok can be seen in the
following table:

Table 2. Coordinates Point of Initial Layout

Point Coordinates (m)
Code X Y
D1 29,24 34,06
D2 32,74 31,56
D3 33,74 36,56
D4 38,74 34,56
D5 49,74 27,56
D6 23,74 12,56
D7 34,24 36,56 4,50
D8 34,24 3156 4,50
D9 37,74 38,06 9,00
D10 33,74 33,06 9,00

O o oooolN

Table 3. Coordinates Point of Stairs Initial Layout
Point Coordinates (m)

X Y Z
1stFloor Stairs 39,74 29,56 0
2nd Floor Stairs (1) 39,74 2956 45
2nd Floor Stairs (2) 41,24 31,06 45
3rd Floor Stairs 41,24 31,06 9

Name

4) Distance Between Departments Initial Layout
After obtaining the coordinates for each departments, the distance between each

departments can be calculated using the rectilinear formula. Example of calculating the
distance between departments D3 on the 1st floor to D9 on the 2nd floor:
» Point 1 (D3 Floor 1- 1stFloor Stairs)
dij = |xi - xj| + [yi - yjl+ |zi - Zi|
= 33,74 — 39,74| + |36,56 — 29,56| + |0,00 — 0,00]
=13
» Point 2 (1stFloor Stairs - 2nd Floor Stairs (2))
dij = |xi —xj[ + lyi - yjl+ [zi - Z]|
=139,74 — 41,24| + |29,56 — 31,06+ 10,00 — 4,50|
=75
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» Point 3 (2nd Floor Stairs (2) - D9 Floor 2)
dij = [xi — Xj| + [yi - yj|+ |zi - Z|
= 41,24 — 14,21| + |31,06 — 21,52|+ 4,50 — 4,50|

=125
« Total Distance = Point 1 + Point 2 + Point 3
=13+75+125
=33

Based on calculations using the rectilinear formula, the distance between each
departments is obtained, as shown in the following table:
Table 4. Distance Between Departments Initial Layout

No Start Departement Average Displacement Displacement
Departement Objectives Frequency/Day  Distance (m) Moment (m)
1 D3 1stFloor D7 2nd Floor 2 33 66
2 D7 2nd Floor D9 3rd Floor 6 30,5 183
3 D9 3rd Floor D6 1st Floor 4 61,5 246
4 D2 1st Floor D6 1st Floor 1 28 112
5 D6 1st Floor D10 3rd Floor 4 60,5 363
6 D10 3rd Floor D5 1st Floor 6 39,5 39,5
7 D5 1st Floor D1 1stFloor 5 27 216
8 D5 1st Floor D4 1st Floor 5 18 18
9 D5 1st Floor D8 2nd Floor 3 27 27
TOTAL 325 1270,5

B. Data Processing
1) Process Flow Diagram UMKM Aneka Songkok
The depiction of material flow that takes place from the beginning to the end of the

process is done on the layout drawing of the production facility. The following is a flow
chart of the production floor at UMKM Aneka Songkok Jombang:
|
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Figure 4. Process Flow Diagram UMKM Aneka Songkok
2) Activity Relationship Chart (ARC) UMKM Aneka Songkok
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Activity Relationship Chart illustrates the relationship of closeness of each
department. The following is the ARC from UMKM Aneka Songkok Jombang:

1
D1t Value Closeness

U Absolutely necessary
D2 ¥ E \ery necessary

Need

Regular

|
Not necessary

Unwanted

Degree of Proximity Value

Reason

Code Reason Description

N

Process Flow Sequence
Smooth Material Flow
Make Moving Goods Easy
Using the Same Room

Ds Using the Same Tool
Facilitate Supervision
No Employment Relationship
Safety and Comfort
High Frequency of Use
Low Frequency of Use

oo ¥ oo W on [ 1
&
-

D¢

©o|o|~N|o|u|s|wlr

D10

=
=
o

Figure 5. Activity Relationship Chart UMKM Aneka Songkok

3) Worksheet UMKM Aneka Songkok
Worksheet are intended to facilitate understanding of the relationships between
activities. The following is a worksheet from the ARC diagram:
Table 5. Worksheet UMKM Aneka Songkok

Worksheet

Code A E | O U X
D1 45,8 - - 6,7,9,10 2,3 -
D2 - 6 - - 1,2,3,4,5,7,8,9,10 -
D3 7 5,6,9,10 - 1,2,4,8 -
D4 15,8 - - 6,7,9,10 2,3 -
D5 1,4,8,10 - 3,6,7,9 - 2 -
D6 10 2 3,5,7,9 14,8 - -
D7 3,9 - 5,6,10 14,8 2 -
D8 145 - - 6,7,9,10 2,3 -
D9 7 - 3,5,6,9 1,48 2 -
D10 5,6 - 3,79 14,8 2 -
Total 20 2 22 24 27 0

Overall 95

4) Activity Relationship Diagram (ARD) UMKM Aneka Songkok
The following is the ARD created based on the level of closeness obtained from the
ARC table that has been created:

Figure 6. Activity Relationship Diagram UMKM Aneka Songkok
5) Form To Chart Initial Layout
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In the initial From To Chart layout, there are 10 departments used. The following is a
From To Chart based on the distance between departments in the songkok production
process at UMKM Aneka Songkok Jombang:

Table 1. Form To Chart Initial Layout

Form To Chart

Form-To D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

D1
D2
D3
D4
D5 27
D6
D7
D8
D9

D10

28
33

6) CRAFT Algorithm Initial Layout

Facility Layout

Problem Name:|Production Method: | Sequence
Number Depts.| 10 Layout:|  Aisle .Dpt. Form . Optimize
Length(cells): 20 Fill Departments: No
Width([cells): 20 Measure: |Rectilinear] .Randum Layout .Evaluate .Shuw Flows
Area [cells):| 400 Number Aisles: 2
Cost: 4219 Dept. Width:|__10 Solve .5wit|:h . Change Facility

4213 Initial layout

Department Color  rea-requireirea-definec x-centroid y-centroid Seguence 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 15 20

D10
D11
D12

D1 1 ol ol o) of ol ojo]ofo]o
D2 2 ol oj o] O
D3 3 ol oj o] O
D4 4 ol oj o] O
D5 5 ol oj o] O
D7 6 ol oj o] O
D9 7 ol oj o] O

8 ol oj o] O

9 0ol 0] 0] O

12| & &) B &

12| & &) B8] &

o |m o o

6 & o] o] b o
Figure 7. CRAFT Algorithm Initial Layout

In Figure 7, shows the initial layout design in the Excel add-ins. There are 10
departments that will be relocated, using an area measuring 20x20 metres. Different
colours are used to represent each department.

7) CRAFT Algorithm Proposed Layout
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Facility Layout
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Figure 8. CRAFT Algorithm Proposed Layout

Data processing using the CRAFT algorithm resulted in several iterations, including
Improve by switching departments 8 and 6, Improve by switching departments 7 and 2,
Improve by switching departments 10 and 2, Improve by switching departments 4 and 1,
Improve by switching departments 3 and 7, Improve by switching departments 2 and 9,
Improve by switching departments 2 and department 6, and Improve by switching
departments 2 and 10. Based on the results obtained from the CRAFT algorithm, the
alternative selected in this study is all the iterations generated. This was chosen based on
analysis using ARC and the conditions of department size and available building space.

8) Proposed Layout UMKM Aneka Songkok
After obtaining the output results from the CRAFT Algorithm regarding which
alternatives were selected, the proposed improvement layout was then redrawn as

Gedung 1Lantai | Gedung 2 Lantai | Gedung 3 Lantai 1
Uk 10xS meter Uk 10x10meter Uk 20x10meter

Gedung 4 Lantai |
Uk 9x6 meter

8
= =y
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Figure 9. Proposed Layout UMKM Aneka Songkok
Coordinate Point of Proposed L

Table 8. Coordinates Point of Stairs Proposed Layout

ayout

Figure 10. Proposed Layout 3D
The coordinates of the proposed layout for UMKM Aneka Songkok can be seen in
the following table:

Table 7. Coordinat Point of Proposed Layout

Point Coordinates (m)

Code

X Y Y4
D1 39,24 34,56 0
D2 3424 38,06 4,5
D3 33,74 31,56 0
D4 29,24 34,06 0
D5 49,74 27,56 0
D6 36,74 36,36 9
D7 34,24 36,56 0
D8 23,74 12,56 0
D9 35,74 30,06 9
D10 3449 3206 45

Point Coordinates (m)

Name X Y Z
1st Floor Stairs 39,74 29,56 0
2nd Floor Stairs (1) 39,74 2956 45
2nd Floor Stairs (2) 41,24 31,06 45
3rd Floor Stairs 41,24 31,06 9

10) Distance Between Departments Proposed Layout
Based on calculations using the rectilinear formula, the distance between each
departments is obtained, as shown in the following table:

Table 9. Distance Between Department Proposed Layout

No Start Departement Average Displacement Displacement
Departement Objectives Frequency/Day  Distance (m) Moment (m)
1 D3 1st Floor D7 1stFloor 2 55 11
2 D7 1stFloor D9 3rd Floor 6 37 222
3 D9 3rd Floor D6 3rd Floor 4 7,3 29,2
4 D2 2nd Floor D6 3rd Floor 1 31,3 31,3
5 D6 3rd Floor D10 2nd Floor 4 25,05 100,2
6 D10 2nd Floor D5 1stFloor 6 24 144
7 D5 1stFloor D1 1stFloor 5 17,5 87,5
8 D5 1stFloor D4 1stFloor 5 27 135
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9 D5 1stFloor D8 1st Floor 3 41 123
TOTAL 215,65 883,2

11) Form To Chart Proposed Layout
In the proposed From To Chart layout, there are 10 departments used. The following
is a From To Chart based on the distance between departments in the songkok production
process at UMKM Aneka Songkok Jombang:
Table 10. Form To Chart Proposed Layout

Form To Chart

Form-To D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

D1
D2
D3
D4
D5 17,5
D6
D7
D8
D9

D10

31,3
55

24

12) Evaluation of Proposed Layout Results
After obtaining the distance values between departments in the proposed layout using
the CRAFT algorithm, a recapitulation of the comparison results between the initial
layout distance and the proposed layout distance was carried out. This served to
determine the level of efficiency achieved. The following is a table summarizing the
distance of movement at UMKM Aneka Songkok Jombang before and after the change:
Table 11. Total and Difference of One Round Distance

Total Distance Difference in Total Percentage decrease (%0)
No Layout .
(m) Distance (m)
1. Initial Layout 325 - -
Proposed 215,65 109,35 33,65%
ayout
Table 12. Total and Difference in Distance Moved per Day
Total Distance Difference in Total Percentage decrease (%)
No Layout .
(m) Distance (m)
1. Initial Layout 1270,5 - -
Proposed 883,2 387,3 30,48%
Layout

C. Discussion
With the help of the craft algorithm method, a new layout design has been proposed

for the UMKM Aneka Songkok Jombang. As a comparison, in the initial layout, the total
distance travelled for one production cycle was 325 m and the total movement distance in
one day was 1270.5 m. In the proposed layout, there is a reduction in material movement
distance, resulting in a total distance of 215.65 m for one production cycle and a daily
movement distance of 883.2 m. The percentage The percentage reduction in material
movement distance for one production cycle is 33.65%, and the material movement time
per day is 30.48%.

The calculation results prove that the layout improvements implemented are efficient
as they minimise material handling distances between departments. Smooth material flow
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automatically reduces process time in the production area significantly, thereby
increasing

productivity levels. The implementation of the new layout at UMKM Aneka Songkok can
also improve workplace safety because workers no longer experience unnecessary
movements that cause excessive fatigue. With shorter travel distances, operators no
longer need to perform long material handling movements, allowing them to focus on
their work and increase production output. This demonstrates that the proposed layout
successfully reduces material movement distances and the layout design can be
considered successful.

V. CONCLUSION
The redesign of the layout of facilities at UMKM Aneka Songkok Jombang was

carried out using the CRAFT (Computerized Relative Allocation of Facilities
Techniques) algorithm method. Based on the data processing results, it was found that 8
iterations were selected for layout exchange, namely between finished goods warehouse 3
and embroidery, cutting with songkok design, sewing 2 with songkok design, finished
goods warehouse 4 with finished goods warehouse 1, raw materials warehouse with
cutting, songkok design with sewing 1, songkok design with embroidery, and songkok
design with sewing 2. Based on the data processing results, a comparison of the material
movement distances between the initial layout and the proposed layout was obtained. The
distance traveled for one production cycle in the initial layout was 325 m, while in the
proposed layout it was 215.65 m, with a distance difference of 109.35 m, resulting in a
reduction percentage of 33.65%. The distance traveled for material movement in one day
of production in the initial layout is 1,270.5 m, while in the proposed layout it is 883.2 m,
with a distance difference of 387.3 m, resulting in a reduction percentage of 30.48%. It is
hoped that this research can be used or developed as the main idea for further research
related to facility layout improvements, and further research is needed to consider the
Material Handling Costs (OMH) and increase production output and is expected to
consider using more than one facility layout design method in order to find out the results
and comparison between methods.

REFERENCES

[1]  E. Aristriyana and M. Ibnu Faisal Salim, “Perancangan Ulang Tata Letak Fasilitas
Menggunakan Metode Arc Guna Memaksimalkan Produktivitas Kerja Pada UKM
SB Jaya Di Cisaga,” J. Ind. Galuh, vol. 5, no. 1, pp. 29-36, 2023, doi:
10.25157/jig.v5i1.3060.

[2] E. Hartari and D. Herwanto, ‘“Perancangan Tata Letak Stasiun Kerja dengan
Menggunakan Metode Systematic Layout Planning,” J. Media Tek. dan Sist. Ind.,
vol. 5, no. 2, pp. 118-125, 2021, doi: 10.35194/jmtsi.v5i2.1480.

[3] J Tampubolon, L D Agoestine Simangunsong, M D Agustina Sibuea, and A C
Sembiring and A Mardhatillah, “Prayer paper production facility layout redesign
using systematic layout planning method and CRAFT,” Int. J. Sci. Technol.
Manag., vol. 1, no. 4, pp. 448-456, 2020, doi: 10.46729/ijstm.v1i4.84.

[4] N. Kuswardhani, B. Suryadharma, and M. S. Palwaguna, ‘“Perancangan Ulang
Tata Letak Fasilitas Produksi Dengan Metode Grafik Dan Metode Craft Di UD.
Primadona,” Agrointek J. Teknol. Ind. Pertan., vol. 15, no. 4, pp. 1114-1127,
2021, doi: 10.21107/agrointek.v15i4.9535.

[5] A. Padhil, A. Pawennari, T. Alisyahbana, and Firman, “Perancangan Ulang Tata

218



(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ITEJ December-2025, Volume 10 Nomor 2 Page 205 - 220

Letak Fasilitas Produksi Menggunakan Metode Algoritma CRAFT Pada PT.
Sermani Steel Makassar,” J. Rekayasa Sist. Ind., vol. 7, no. 1, pp. 14-19, 2021.

L. Hongliang, Y. Wang, F. Feiyang, Y. Haijun, and C. Jiangwei, “Sustainable
Plant Layout Design for End of Life VVehicle Recycling and Disassembly Industry
Based on SLP Method, a Typical Case in China,” IEEE Access, vol. 9, pp. 81913—
81925, 2021, doi: 10.1109/ACCESS.2021.3086402.

F. Amelia, A. H. Manurung, M. Anggraeni, N. M. Nasution, K. A. Husyairi, and
T. N. Ainun, “Perancangan Ulang Tata Letak Fasilitas Melalui Metode Activity
Relationship Chart (ARC) Dan Activity Relationship Diagram (ARD) (Studi
Kasus UKM Tahu Baso Miwiti),” J. Teknol. dan Manaj. Ind. Terap., vol. 3, no. 2,
pp. 171-180, 2024, doi: 10.55826/jtmit.v3i2.362.

M. F. Noer, S. Perdana, and A. Rahman, “Perancangan Ulang Tata Letak Fasilitas
Produksi Stainless Steel Menggunakan Metode SLP dan CRAFT,” J. STRING
(Satuan Tulisan Ris. dan Inov. Teknol., vol. 9, no. 1, pp. 124-132, 2024, doi:
10.30998/string.v9i1.24477.

N. Hidayat, “Pengaruh Pelaksanaan Layout Pabrik Yang Tepat Untuk Kelancaran
Proses Produksi Pada PT. Gerbang Nusa Tenggara Barat Emas (PERSERO),”
Program Studi Administrasi Bisnis Fakultas I1lmu Sosial Dan Illmu
PolitikUniversitas Muhammadiyah Mataram, 2020.

L. Mauriza and S. N. Nurbani, “Implementasi Metode Systematic Layout Planning
dalam Perbaikan Tata Letak Fasilitas Produksi Injeksi di PT. Lucas Djaja,” J.
Rekayasa Ind. dan Mesin, vol. 2, no. 2, pp. 1-6, 2021, doi:
10.32897/retims.2021.2.2.1207.

R. Yulianto and B. L. Putra, “Steel Processing Production Process at CV. ABC,”
Procedia Eng. Life Sci., vol. 7, pp. 505-509, 2024, doi: 10.21070/pels.v7i0.1515.
R. Yasra, N. T. Putri, and M. R. M. Rozaq, ‘“Perbaikan Metode Kerja Pada Proses
Set Up Untuk Meningkatkan Produktivitas Machining Gate Valve di PT. Cameron
Systems Batam,” PROFISIENSI J. Progr. Stud. Tek. Ind., vol. 9, no. 1, pp. 60-73,
2021, doi: 10.33373/profis.v9il1.3345.

J. Napitupulu and A. Sumantika, “Perancangan Ulang Tata Letak Fasilitas di PT.
XYZ,” J. Comasie, vol. 07, no. 07, pp. 138-147, 2022,

S. Sibuea, W. Prima, and A. Christine, “Relayout Gudang Produk Jadi PT . Jaya
Beton Indonesia Menggunakan Metode Systematic Layout Planning dan
CORELAP,” Juriti Prima, vol. 3, no. 2, pp. 7-14, 2020.

F. Astuti, W. Wahyudin, and F. N. Azizah, “Perancangan Ulang Tata Letak Area
Kerja Untuk Meminimasi Waktu dan Jarak Aliran Proses Produksi,” Performa
Media Ilm. Tek. Ind., wvol. 21, no. 1, p. 20, 2022, doi:
10.20961/performa.21.1.52313.

B. Elahi, “Manufacturing plant layout improvement: Case study of a high-
temperature heat treatment tooling manufacturer in Northeast Indiana,” Procedia
Manuf., vol. 53, pp. 24-31, 2021, doi: 10.1016/j.promfg.2021.06.006.

B. Suhardi, L. Elvira, and R. D. Astuti, “Facility Layout Redesign Using
Systematic Layout Planning Method in Pt. Pilar Kekar Plasindo,” J. Technol.
Oper. Manag., vol. 16, no. Number 1, pp. 57-68, 2021, doi:
10.32890/jtom2021.16.1.5.

W. Gunawan and H. Haerulloh, “Usulan Tata Letak Fasilitas Kampus 1
Universitas Banten Jaya Dengan Menggunakan Metode Arc Dan Ard,” J. InTent,
vol. 4, no. 2, pp. 168-185, 2021.

F. Y. Panjaitan and F. N. Azizah, “Perancangan Tata Letak Fasilitas Gudang
Produk Jadi Menggunakan Metode Activity Relationship Diagram Pada PT. JVC
Electronics Indonesia,” J. llm. Wahana Pendidik., vol. 8, no. 9, pp. 30-38, 2020,
[Online]. Available: https://doi.org/10.5281/zenodo.6629938

J. Haekal and D. E. A. Prasetio, “Planning Of Production Facilities Layouts In

219



[21]

[22]

[23]

ITEJ December-2025, Volume 10 Nomor 2 Page 205 - 220

Home Industry With The Systematic Layout Planning Method,” 1JISET-
International J. Innov. Sci. Eng. Technol., vol. 7, no. 10, pp. 147-153, 2020,
[Online]. Available: www.ijiset.com

B. Febriyanto and W. Setiafindari, “Optimasi Tata Letak Fasilitas Produksi
dengan Metode Systematic Layout Planning (SLP) untuk Meningkatkan Efisiensi
Material Handling,” J. Teknol. dan Manaj. Terap., vol. 4, no. 1, pp. 10-19, 2025.

S. S. Ferinanda, “ANALISIS PERANCANGAN ULANG TATA LETAK
LANTAI PRODUKSI MENGGUNAKAN METODE AIGORITMA CRAFT
(Computerized Relative Allocation of Facilities Techniques) DI PT. BRIDGE
FORTUNE GRESIK,” Universitas Pembangunan Nasional “Veteran” Jawa
Timur, 2021.

A. B. Patria, B. Suhardi, and I. Iftadi, “Perancangan Tata Letak Fasilitas
Menggunakan Algoritma CRAFT untuk Meminimasi Biaya Material Handling,”
J. Performa Media llm. Tek. Ind., vol. 21, no. 2, pp. 119-129, 2022, doi:
10.20961/performa.21.2.53445.

220



