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Abstract—PQR’s company is a company that located in
Citeureup Tasikmalaya. The company is engaged in the
production of snacks such as “mie lidi” or lidi noodles.
It was found some problems that happened in this
company such as purchasing department have a
problem to determine the number of raw material
requirements to the supplier. It happened becaus
uncertain demands from the distributors

downstream that was shipping depart
to make a schedule of product shippin
problems, so the company needs the de
system with by supply chain manag
strategy that used in the production
stock. The method that used is forecas
moving average based on sales data
calculation of the safe limits of ra
products use safety stock method. Afte
done, then it gets the conclusion from the res
information system is making easy purchasing
department to determine the number of raw materials
for procurement process to a suppligr, and itgis ing
easy shipping department to make a schedul ct
shipping for distributors.

Index Terms— supply chain ma
stock, single moving average, safety stoc

. INTRODUCTION

Dokum QR’s company is a company that located
in Citeureup Tasikmalaya and the business is engaged
in the production of snacks such as “mie lidi” or lidi
noodles. This company organizes the activities from
upstream until downstream. Activities in the upstream
are the activities with their suppliers, such as
procurement of raw materials. The activities in the
downstream are all activities like a sending product to
customers [1].

After conducting an interview with the head of
purchasing section in August 2017, it was found that at
this time the company in the upstream activities in the
procurement of raw materials to suppliers made based
on sales reports the previous month. Then on the
production activities of the company, he explained that
the company made the production process before the
request of the distributor (customer).

However, the company encountered problems
when there was uncertain demand from distributors. If
the demand rises, then the vacancy for some raw
materials. Conversely, if the demand falls, it results in
the buildup for some raw materials. Known in April
2017 there was an increase in product demand by 31%
the previous month.

at time, product demand from distributors was
acks of noodle stick. However, the company
ed a shortage of raw material stocks in which
of raw materials owned by the company is
to meet the demand from distributors as
.155 packs of lidi noodle. Meanwhile, in
there was a decrease in product demand
Stributors by 29% from the previous month.
e product demand from distributors is 7.460
s of noodles, the company has a stockpile of raw
materials in which the raw material stock owned by
the company is able to fulfill the demand of the
products from the distributors of 10.433 packs of
noodles. the problems that occur in the upstream
chasing has difficulty to determine the
u rocurement of raw materials to suppliers.

fter‘eonducting an interview in the same month
as the delivery chief, he explained that the downstream
activities are receiving product orders and then
sending them to distributors. Distributors order
products through the marketing department, then the
product will be delivered to the distributor by the
shipping department using the company's private
vehicle. The delivery department often has difficulties
in determining the capacity of the vehicle to be used
for the shipping process as well as the difficulty in
conducting the monitoring process during delivery as
there is no system that can monitor the shipment
process.

Both problems occur because there is no system
that can manage supply chain information. A supply
chain is a system where the organization distributes its
products and services to customers [2]. With the
development of supply chain management information
system is expected to be the right solution to solve the
problems that occur.

The single moving average has been used in some
previous research. Haryanto [3] implements it for the
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provision of medicines in hospitals, while Ricky et al
[4] implement a single moving average for the
forecasting process of stock items at bookstores. Based
on these studies, the single moving average is suitable
when use data is stationary.

Il.  LITERATURE REVIEW

A. Supply Chain Management

A supply chain is a network of companies involved
in supplying raw materials, producing goods, or
sending them to the final supplier. Supply Chain
Management (SCM) is a method, tool, or management
approach. It should be emphasized, however, that
SCM requires an integrated approach or method based
on the spirit of collaboration. SCM is not only oriented
to the internal affairs of a company but also the
external affairs that involve relationships with partner
companies [5]. There are three chain components in
SCM: upstream supply chain management, interna

chain management [6].

B. Safety Stock

Safety stock serves to protect e
demand during lead time. Lead
required between the raw materials
the company. The amount of sa
depends on supply and demand unce
formula for calculating safety stock is as

Safety Stock = Zx5dl
Information:

Z = Service Level
Sdl = Uncertainty of Demand Lea

Reorder point is when the invent
the point where ordering is require
determining the reorder point is as follows.

Sdl =/ (d? xsl? +1x sd?) 2
Information:
d = Average Usage
sl = Standard Deviation Lead Time
| = Lead Time

sd = Standard Deviation of Average Usage

C. Forecasting

Forecasting is to forecast what happens in the
future. While the plan is a determination of what will
be done in the future. By itself, there is a difference
between forecast and plan. A forecast is forecasting
what will happen, but not necessarily can be
implemented by the company. Forecasting aims to
obtain forecasts or predictions that minimize errors in
forecasts that are usually measured by mean square
error, mean absolute error.

Forecasting is widely used for a wide range of
scholarship and purposes, such as for data calculations
[7], weather forecasting [8] and also used in foreign
exchange [9].

D. Forecasting Method of Single Moving Average

The single moving average method uses a number
of actual data of new requests to generate prediction
value for future demand. This method will be
effectively applied if we can assume that the market
demand for the product will remain stable over time.
This method has two special properties that are to
make forecasts require historical data within a certain
time period, the longer the moving average will result
in a smoother moving average. The moving average
system can be calculated by the equation.

X4x—14--+x,-n+l

"

Sih1 =

Information:

©)

St + 1 = Forecast for period t + 1.
= Data in period t.

ime Moving Averages

rement of Forecasting Error

ement of forecasting errors can use mean
rror, mean square error, mean absolute
e error. Here is an explanation of forecasting

Absolute Error (MAE)

Mean absolute error (MAE) is the average absolute
error value of predictor error (positive and negative
values arg,not seen) can be seen in the following
ion.

MAE = E—":]'F" @)

n Square Error (MSE)

Mean square error (MSE) is the mean forecasting
error squared. Can be seen in the following equation.

_ Elx-F)
MSE = ==—+ (5)

Mean Absolute Percentage Error (MAPE)

MAPE is a relative error measure. MAPE specifies
the percentage of error forecasting results against
actual demand over a given period which will give the
error percentage information too high or too low.
Systematically, MAPE can be seen in the following
equation.

MAPE = = T 14, 7| (6)
. RESULT

A. Problem Analysis

Problem analysis is a process to learn some system
problem that has identified in an identifying process.
Problem analysis from this running system are:
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1. Purchasing department has difficulty in
determining the number of raw materials to
suppliers because of the number of requests
from an erratic distributor.

2. Shipping department has difficulty to do
shipping schedule of a product because often
experience delays in shipments caused by
product stock shortages.

B. Supply Chain Management Analysis

Supply chain management analysis was used to
apply supply chain management approach to the
information system that will be built.

12. Giving raw maternials paymuent notes

Supply Chain Management Model

Supply chain management model explains the
activities in the company from upstream until
downstream. In a running of activities, the company
not only have a relationship with the internal
department but it has a relationship with several
partner of the company. Figure 1 is a supply chain
management model at the PQR’s company. The detail
description can be seen in figure 1.

20. Ordering products

11. Raw matenaks payment

10. GN"I‘ raw materals E\IKM orders

'~

i that hawe

l information that have heen
.

5. Giving raew matenal reguirementy L T, |,k -y S S

P

warehouse department

db DRI o e e o i, s o '
v - vJ‘ 21 Products payment

information

SUPPLIER

6. Signing raw matenal
requirsments document

Financial
Department

1. Giving product

lm LE@ 7 Raw materials procurament c{% 2. Planning production &%}

o
£} 16. Product orderiog %
@, ey Ry e B Gp
4 a" T 22 Ordering b

sales roport
Farst . .
Purchasin
Supplier  Supplier ch:. Production Marketing confinnation Destributor
= - Departmant Department |
= | I ] \
8 § - g |
2fs| Bk . g3
25 £25§ | 228
e = §- | & : |
£g 7% 4§ | g€ g
e %5 : s
- y -1
3 2 | 2 S.
m E 13, Raw materials demand i & &3
( : - ! ] bl
. 15. Raw materials expenditure | 2
8. Raw matenials shipping ki 17. Ovdering iIfformation | A i
& 3. o marietily saving 27 " 19, Product stocks Information A I !
13. Raw I+ Habill hoarding X N SR L L S S S S S S SN e R TR - - e ot e e ;
AR R Tt T e e 1 “Warehouse o -2 Ordesing and payment products information e
Raw Materials Department &
Warehouse ! I
18, Products availability checking 24, Products patkaging )
Shippirg
Prodhuces N Departmem
Warehouse 00
--------- mmalion

Figure 1. Supply chain management model at PQR’s company

Supply Chain Analysis at PQR’s Company

Supply chain analysis was done to describe
information system of supply chain management that
will be built at the PQR’s company. Steps of supply
chain analysis that will be doing are:

a. The amount of raw materials order analysis.
b. Inventory (monitoring) analysis.
¢. Production analysis.
d. Procurement of raw materials analysis.
e. Shipping products analysis.
a. The Amount of Raw Materials Order Analysis

The determining the number of raw materials that
must be ordered to a supplier, at the first step is
purchasing department must be forecasting of product
sales. Then the result of it will be used to forecasting
the number of raw material requirements to be

knowing the number of raw materials that must be
ordered to a supplier. So, when the distributor has
ordered, the amount of product that has ordered by the
distributor can be completed because there were doing
certain determine the number of raw materials in a
procurement process.

Forecast method that used is a quantitative forecast
method with time series model analysis. It was chosen
based on histories data and projecting it to the future
[3]. Forecast method that is used a single moving
average based on comparison with single exponential
smoothing and weighted moving average method. And
the sample data were used is raw lidi noodles because
it was the best seller in February until July 2017 than
another product. Table 1 is a sales data of raw lidi
noodles. The detail description can be seen in table 1.
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Table 1. Sales data raw lidi noodles Based on the results of the previous calculation, all
the forecasting results with the method of single

No Period Product Sales Data Raw moving average can be seen in table 2.
Lidi Noodles ] _
1 February 3.032 packs Forecasting used can be measured accuracy in
2 March 2.286 packs predicting it by calt_:ulatmg the accuracy of the error
; rate, one of them with the MSE (Mean Square Error)
3 April 3.010 packs . -
4 May 2.112 packs method._ Table 3 is the calculat_lon of the mean square
: forecasting error. A more detailed explanation can be
5 June 2.356 packs seen in table 3.
6 July 2.365 packs o
Table 3. Sales forecast result raw lidi noodles
From the data in table 1, it can be made a graphic Period Sales Data | 3month | 5 month
to determining method will be used on forecasting
with the pattern of data. Figure 2 is a graphic of sales | February 3.032 - -
data raw lidi noodles. The detail description can be | March 2.286 - -
seen in figure 2. April 3.010 - -
May 2.112 2.776 -
Mie Lidi Mentah June 2.356 3.704 _
July 2.365 2.493 2.559
£ b~ = Forecast Result on
_— /\//— August 2.278 2.426

g on the calculation in table 3, then obtained
est MSE from forecasting results period 5
ith a value of 37636. Then it can be
that for the month of August 2017, the
ecommended to procuring raw materials for

Figure 2. Product sales data ra products as much as 2426 packs.

next step is to calculate the number of raw
was forecasting with single moving avera fials to be ordered based on forecasting results by
The period of moving average value used is ultiplying the forecast results for a 5 monthly period
and 5 monthly period because in the third and fifth ~ With the amount of composition of each raw material.

months there is considerable fluctuation. The  Table 4 is the raw material composition of crude
calculation of forecasting is as follo lle ngadles. A more detailed explanation can be

Based on the pattern of data above,

Calculation forn =3 . . -
) aw material composition raw lidi noodles
The forecast result forn= 3 iso

Xt 3 months before the month to kn e foreca Raw Materials | The Number
result. Here are the calculations to determine to of Ra_w
forecast in August 2017. Materials
Wheat 1kg
Xtprgr + Xtiune + Xtouiv
Stﬂ_ugusr = it .:::m" Iy lidi COOking Oil 100 gram
2112+ 2356+ 2365 ﬁ?(lnvdlg Salt : 40 gram
= 3 Food Coloring | 4 ml
. Red Onion 0,048 kg
= 2278 (Rounding results - - :
( 9 ) White Onion 0,032 kg

Calculation forn=5

The forecast result for n = 5 is obtained by entering
Xt 5 months before the month you want to know the
forecast result. Here are the calculations to determine
to forecast in August 2017.

Xc.'lrw wh + Xc.a_m.il + Xc.'lru:.- + Xc.'um- + Xc.'uj:.-
b

5ty ugust —

22B6 + 301D 4+ 2112 + 2356 + 2365
5

2426 (Rounding results)

IINMT, Vol. V, No. 2 | December 2018
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Table 2. Calculation mean square forecasting error

3 Monthly 5 Monthly
Period | Sales Data | Forecast E Quadratic | Forecast Quadratic
rror Error
Data Error Data Error
February 3.032 - - - - - -
March 2.286 - - - - - -
April 3.010 - - - - - -
May 2.112 2.776 664 440.896 - - -
June 2.356 3.704 1.348 1.817.104 - - -
July 2.365 2.493 1.28 16.299 2.559 194 37.636
MSE 758.100 37.636
Sdl =v93.312x 0.5 + 5x 2.67
Having known the composition of each raw  Sdl =+2210.5
material, it can be seen the calculation of the number Sdl = 47.01

of raw materials that must be ordered by the company
in accordance with forecasting results period of 5
months. Table 5 is the amount of raw material to be
ordered. A more detailed explanation can be seen in
table 5.

Table 5. The amount of raw materials mus

Safety Stock = 1.64 x 47.01
Safety Stock = 77.1
Safety Stock = 77 (rounding)

Based on the calculation of safety stock, the
pany must provide raw material stock in
ce with the safety stock of raw noodle

which are 77 packs for each raw material.
] ) the raw material stock of raw lidi noodles. A
Raw Material | Calculation ed explanation can be found in table 6.
Safety stock of raw materials lidi noodles
Wheat 2426 x1 Calculation Result 2afet|2/
Cooking Oil 2.426 x 100 toc
77x1 77 kg 77 kg
Salt 2.426 x 40 97.040 gr -
Food Coloring | 2.426x4 | 9.704 ml 77x100 7.700gram | 10 liter
Red Onion 2.426 x 116 kg 77 x 40 3.080 gram 3 kg
0,048
White Onion 2.426 x 17x4 308 ml 308 ml
0,032 77x0,048 | 4 kg 4 kg
b. Inventory Monitoring Analysis 77x0,032 3kg 3kg

After determining the number of raw materials will
be ordered, the next step is doing inventory monitoring
of raw materials and products with using safety stock
method.

Inventory monitoring is used to determining safety
limit inventory of raw materials and products that must
available at the warehouse. The example of calculation
raw materials inventory based on products inventory.

Safety Stock Calculation

Forecasting amount of August 2017 = 2426 packs
The number of working days in a month = 26 days
Lead Time procurement to supplier (I) = 5 days
Average monthly procurement (d)

=2426/26 = 93.31

Standard Lead Time Deviation (sl) = 0.5

Standard Deviation Booking (sd) = 2.6

Service Level 95% (Z) = 1.64

Safety Stock = Z x Sdl

Sdl=/(dxsl® +1x sd?)

After doing inventory monitoring of product. The
next step is a doing inventory monitoring of product.
Table 7 is an example inventory monitoring of raw
materials. The detail description can be seen in table 7.

Table 7. Product inventory monitoring

Product Stock | Safety Stock | Status

Raw lidi noodles | 1.080 77 packs Safety

After monitoring the product inventory, then it will
be monitored raw material inventory. Table 8 is an
example of monitoring raw material inventory. A
more detailed explanation can be seen in table 8.

m IINMT, Vol. V, No. 2 | December 2018
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Table 8. Raw materials inventory monitoring

Raw Materials Stock Safety Status
Stock
Wheat 150 kg | 77 kg Safety
Cooking Qil 1251t [ 101t Safety
Salt 50 kg 3 kg Safety
Food Coloring 289 ml | 308 ml | Not Safety
Red Onion 2 kg 4 kg Not Safety
White Onion 4 kg 3 kg Safety

¢. Production Analysis

In this step, production department does planning
production process to determining the amount of
product that will be produced every day based on the
result of forecasting calculation divided with the
amount of the workday on month.

d. Procurement of Raw Materials Ana

Procurement of raw material
purchasing department to suppliers tha
will be sent by suppliers and it wi
warehouse department when it arri
Based on an inventory of raw ma

materials stocks have not safety status, so the company
must do procurement with the number of raw
materials that be ordered based on the forecasting
result plus safety stock than reduced warehouse stock.
The procurement process is doing to suppliers that
have relation with a company in the form of
investment. For the first supplier with the amount of
highest investment have a percentage of purchases raw
materials at about 70%. However, 30% purchases raw
materials will be completed by the second supplier.

e. Shipping Products Analysis

Shipping products analysis has proposed to
determining the amount of transportation capacity on
shipping product and it will be doing monitoring
process while shipping happened. So, the company
can be knowing a product that is ordered by distributor
have arrived or not to them.

C. Data Flow Diagram

DFD level 1 in information system with using
chain management approach at the PQR’s
describes on general about all process that is
] on the system. Figure 3 is a DFD Level 1
n system supply chain management at
pany. A more explanation can be seen in

IINMT, Vol. V, No. 2 | December 2018
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Figure 3. DFD Level 1 Supply Ch

D. System Implementation

System implementation is a step to apply the
results analysis and designing system. This step aims
to do confirmation design. So, a user on the system
can give suggestions for developing the system.

Software Implementation

Software implementation describes the
specification of software that will be used for
information system implementation with using supply
chain management approach at the PQR’s company.
Table 9 is a software implementation of information
system supply chain management at PQR’s company.
A more explanation can be seen in table 9.

ain Management Information System

Table 9. Software implementation

No Software Specification
. Operation System

1 | Operation System Windows 8.1

2 | Web Server XAMPP Server

3 | Web Browser Google Chrome

4 | Database Server MySql

5 | Code Editor Sublime Text 3

Hardware Implementation

Hardware implementation ~ describes  the
specification of hardware that will be used for
information system implementation with using supply
chain management approach at PQR’s company. Table
10 is a hardware implementation of information
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system supply chain management at PQR’s company.
A more explanation can be seen in table 10.

Table 10. Hardware implementation

No Hardware Specification

1 | Processor Intel Core 2 Duo 2-Ghz
2 | Memory 2 Gb

3 | Storage 250 Gb

4 | VGA Intel HD Graphic

5 | Monitor 147

6 | Mouse Optical Mouse

7 | Keyboard Standard

Interface Implementation

Interface implementation is a media for a user
interaction with the system that will be built. Interface
implementation from information system supply chain
management at PQR’s company are:

Marketing Department Interface

Marketing interface is used to do rec
sales data as references to forecasting
forecasting of raw materials n
verification order from the distrib
interface implementation can be see

Figure 4. Marketing interface
Purchasing Department Interface

Purchasing interface is used to forecast of sale
date, forecasting of raw materials needed, and
verification procurement of raw materials from a
supplier. Purchasing interface can be seen in figure 5
above.

Figure 5. Purchasing interface

Shipping Department Interface

Shipping department interface is used to do
shipping  schedule, determining  transportation
capacity, and monitoring of shipping process.
Shipping department interface can be seen in figure 6
above.

»

Figure 6. Shipping interface.

stem Testing

testing aims to found error or deficiency on
ation system that will be tested. It is doing to
t does the development of this information
completed a performance with the purpose
r not.

sting that used to test a system is black box
ethod. Black box testing is focused on a
onal requirements information system. Planning
sting what will be doing is a test a system that will
be built on black box and beta.

Functional Testing

ck| box testing is focused on functional

requi software will be built. After do testing to
ra ples, so it can take the conclusion that
tion stem has been shown the output which is

expected.

User Acceptance Test (UAT) Testing

Testing User Acceptance Test (UAT) is to confirm
that the system being tested can meet the needs and
can work correctly before it is given to the end user.
After testing User Acceptance Test (UAT) with some
test sample case, it can be concluded that all the
process can be run properly and can be used.

Beta Testing

Beta testing is done with the aim to know the
extent to which the quality of software that has been
built, whether it is in accordance with the goal or not.
The test was conducted in January 2018 at PQR
Company by using interview technique to 7 resource
persons as a user of an information system are head of
the department, head of purchasing, head of
marketing, head of the production, head of the
warehouse, and head of the shipment. Resource
persons provide varied answers and after the beta
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testing is done, it can be obtained conclusions for
several things are as follows:

1. The system has facilitated the purchasing part
in determining the amount of raw material
procurement to the supplier because the
information has been presented automatically
in the system.

2. The system has facilitated the delivery part in
monitoring during shipment.

3.  This system has also helped admin, part
production, warehouse, marketing, and
finance in carrying out their respective jobs.

4. Information provided by the system is
complete enough. However, it is still
considered incomplete for some users.

5. The built system has a simple and easy to
understand interface.

IV. CONCLUSION

The conclusions and suggestions obtai
results of this study are:

A. Conclusion

Based on the results of testing
information systems with supply ¢
approach, it can be concluded as folla

1. Development of informatio
supply chain management app
facilitate the purchasing depal
determine the amount of procurement of raw
materials to  suppliers because the
determination of the amount of r ial
procurement has been provided inithe m
automatically.

2.  Development of informat S
supply chain management approaches can
provide convenience to the

delivery

department to monitor during the delivery is
in progress.

B. Suggestion

Based on the results of testing the development of
information systems with supply chain management
approach, it can be obtained suggestions for system
development is the addition of password change
function in the menu of each user to facilitate users to
change the password.
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