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Abstract—Based on software project survey from
Standish Group’s “CHAOS Report”, 29% of software
projects in large enterprises can be delivered on time
and not over budget, 53% of software project was over
budget or had some problem with the schedule, and
18% of software project was failed. This means that cost
management is very important to prevent the pe
of project’s failure. Therefore, in this pape
and recommend some methods and techni
estimation and cost controlling as thg
project cost management. We recomme
Costing method for cost estimation an
Analysis for cost control. As the re
these two methods can be applied p
project and ease the project manage
control the cost of the project

Index  Terms—Activity-Based
controlling, cost estimating, cost manageme
Value Analysis

. INTRODUCTI

One major component of proj
cost management. Since the total cast of a pr
not known in advance, it must be € The c
has to be broken down and assigned to work packages
and controlled in the course of the project. When
variances from the budget are detected, corrective
actions must be taken. Cost management has become a
critical problem in project management [1].

manage

One of widely respected survey of software
projects in industry and government, the Standish
Group’s “CHAOS Report” estimated only 29% of
software projects in large enterprises succeeded
(project delivered on time and on budget), 53% were
challenged (project over budget or had some problem
with the schedule), and 18% were failed (cannot
deliver any usable result) [2]. This paper was written
to propose a simple method to manage the cost of a
project.

Most of the challenged projects in the Standish
Group’s “CHAOS Report” had an average over budget
around 56% [2]. That number is quite large and
represents a serious and crucial problem in enterprise’s
financial.

Effective project cost management of construction
enterprises is an important guarantee for profits [3].
Effective cost management has six steps as the
process, including [4]:

e Understand how we get the cost and revenue
from the business

Understand and decrease the complexity of the
nction related to each other.

pvide the tools to manage costs
olve employees in decisions
rease the costs and the effectiveness

easure the decision of the strategic business
plan

The objective of this paper is to provide a simple
method as a way to help the project manager to
manage the, project costs. The process to manage this
cost involves cost estimating and cost control.
recommends Activity-Based Costing
metho estimating the cost and Earned Value
Analysis “method for controlling the cost of cost
management.

Il.  LITERATURE REVIEW

Project management is the way how we can
achieve specific goals and targets with specified
budget and cost using the power of knowledge, tools,
skills, and techniques [5]. Project management has
seven major components. They are integration
management, scope management, time management,
cost management, quality management, human
resource management, communications management,
risk management, and procurement management [6].
In this paper, we will discuss one of the components,
namely project cost management.

A. Project Cost Management

Project cost management is a method that uses
technology to measure cost and productivity through
the full lifecycle of enterprise level projects [6].
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According to the Project Management Institute
(PMI), cost management can be divided into three
stages [7]-[9], as follows:

e Cost Estimating, the stage during which the
cost of the resources exploited for the project
is forecasted, to estimate the overall cost of the
project.

e Cost Budgeting, the process of establishing a
budget by summarizing the estimated costs of
the work packages, optimizing this budget in
relation to the available amount of money and
finally defining the baseline.

e Cost Control: once the project has started, the
progress of expenditure is monitored, for
analyzing the variances from the budget in real
time.

B. Cost Estimating

The objective of cost estimating is to d
estimates and measurement of costs A
complete project tasks and activities [10
et al. (2007) stated that to be
management requires information
whole process [12]. To produce an eff
the project manager needs to ma
multiple facets of the estimation
follows:

e Communication

e Being Realistic

e  Uncertainty

e Big picture

e Technique in tandem

The innovative approach of ¢ost estimating
project management which in tu a
Activity-Based Costing (ABC) techniques.

C. Activity-Based Costing (ABC)

ABC was created in response to the traditional
technique used for calculating the full cost of a
product (or project or work contract) and based on the
division of indirect cost on a single base or multiple
bases [7].

Cost Estimating in Project Management adopts the
ABC approach to calculate the full cost of a project,
but in this case the technique is used to estimate the
costs of a project or a work order, and not of a
product [7].

D. Cost Controlling

Cost controlling includes the process of
managing and controlling factors that change or affect
the budget [10]. Cost control deals with the cost
performance of a project. Cost control includes the
measurement of the project performance and
forecasting future project developments, their cost

implications [6]. It is important to provide team
members with all the information they require to
recognize what happened historically, what is
happening currently and to accurately forecast the
future [10].

E. Earned Value Analysis (EVA)

Earned value analysis has been used for more than
forty years by Department of Defense [13]. Earned
value analysis is a project controlling method as well
as a forecasting approach. It can be used to:

1. Measure work accomplished

2. Quantify the impact of known issues

3. Use this data to forecast estimates at
completion

The Earned Value (EV) of these completed work
packages can be compared to actual costs and planned
costs to determine project performance and predict
future performance trends [14].

There were some reasons that make earned value
sis is worth to use. First, Earned value analysis
1es the analysis of actual cost and schedule
ce, so that plan will be complete. Second,
ue analysis is an early warning system that
ture issues. Therefore, a project manager
e to predict the negative kind of risk before
appened because. And the last, earned value
rovides a standardized unit of measure [10].

I1l.  RESEARCH METHODOLOGY

Methodology that used in this project consist of
two processes. First, estimate cost using Activity
Based Costing (ABC). Second, controlling cost using
Earned Value Analysis (EVA).

timating using Activity-Based Costing

he e therefore two stages in Activity-Based
Costing techniques [7]. First, assign the cost of
resource to the activities (First stage: Resource
drivers). And second, the activities are linked to the
products or projects (Second stage: Activity drivers)

The resource drivers of this method is the
resources for entire duration of the activity, they can
be proportion to its duration such as work hours
require, but it must be compatible when allocation.
When estimating the human resources, it’s better to
include cost of calling or exploiting. The activity
driver of this method is duration of activity in project
(use Work Breakdown Structure). Activity-Based
Costing architecture is shown in Figure 1 [7].

B. Cost Estimating using Earned Value Analysis

The method that this paper used to controlling the
cost in cost management process is Earned Value
Analysis (EVA) concept. To use EVA, ensure that
few fundamental project management activities must
happen with every project [6].
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There are, ensure that we had divide the project  One kind of technique that can be use is establishing
into package or manageable parts of authorized work. the Work Breakdown Structure (WBS).

f
Costof Cost of Cost of
Resource B Resource C Resource D

First Stage: Resource Drivers

Costof
Resource A

Costof
Activity A

Costof
Activity D

Second Stage: Activity Drivers

full Cost of
Project A

full Cost of
Project 8

Figure 1. Activity-Based Costing Architecture

e Update the actual costs related to the current
progress.

Then, ensure that all the packages are definedgi
order, so each activity can be allocated wi

that we have set cost and effort to alldb : a_lculate and graph key values, variance, and
entire project.

After we make sure that the prgj
activities work properly with that
steps can be executing [10], as follo

e Update the declination base

progress.
TARGET EAC
SCHEDULE
+ 4 PROJECTION OF COST
+ VARIANCE AT COMPLETION
LEGEND
_ | eT6 |
§ O-DATE F BCOWP = BUDGETED COST OF WORK PERFORMED
L 4
SCHEDULE ry ACWF | = ACTUAL COST OF WORK PERFORMED
VARIANCE / TD\TZMWANEE
FCST

CURRENT = FORECAST OF REMAINING WAORK

SCHEDULE

FCST EAC = ESTIMIATE AT COMPLETION

BCWP ETG = ESTIMATE TO GO

TIME

Figure 2. Earned Value Analysis Example

A graphical representation of key value, variance, ACWP = actual cost 3)
and ratios is shown in Figure 2 [10]. The formula is:
e Budgeted Cost of Work Scheduled (BCWS) e Schedule Variance (SV).
BCWS = baseline cost Q) SV = BCWP - BCWS 4
e Budgeted Cost of Work Performed (BCWP) e Cost Variance (CV).
BCWP = work completed(%)xbudgeted cost (2) CV =BCWP - ACWP (5)

e Actual Cost of Work Performed (ACWP).
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IV. RESULTS AND ANALYSIS

The evaluation of the methods that this paper
provide has been is shown in Figure 3 and Figure 4.
We see that for estimate the cost, we use Activity-
Based Costing that separate the cost of resource and
activity. This method will ease the project manager to
maintain cost.

Tak Nama 18 1 2 3 A 5 6|
Rasowrte A 12300000 3000000 7300000

Resowrte B S000000; 0000000

Actwvity A 7300000 3300000] 3000000

Actwity § 18000000 2000000| - 3000000

Actrity C 6000000

Total Sudgeted

Cost S0000000| S000000| 11500000 11500000] MO0O00| &

Socgetad Cost of Wark
Scheduled (BOWS)

3000000| 16500000| 25000000 35000000| £1000000| 20000000

Actual Cost of Work
Performance (ACWP)
Sudgated Cost of Wark
Performance [SCWP)

320000 153 70000| 20010000| 25210000

3750000 11575000] 17375000 39750000

Figure 3. Cost Estimating
According to Figure 3 and Figure 4 we

process has finished. We can predict
over budget there in 4th month by
current progress of work and the ren

Rps0,000,000 00
Rp45,000,000 00
Rp40,000,000 00
Rp35,000,000 20
Rp30 000,000 20
Rp2%.080,000 00
Ryi20,000,000 00
Ry15,000,000 00
Rp10,050,000 00
Ry5.000 000 00

Rpd 00

e Flanned Vale (PV)
= Eanad Valoe [EV)
| =——Ackal Cost (AC)

manager can allocate other remaining budget to be
allocated to the other progress or activity that has a
possibility to over budget. So, this graph will help
project manager to avoid the over budget of the
project.

V. CONCLUSION

The conclusion of this paper is that Activity-Based
Costing and Earned Value Analysis can be applied to
real project. And these two recommended methods can
be useful for project manager and ease the project
manager to do cost management.

Even though these two methods can be used to
manage the cost of the project, the cost management
still not complete. Therefore, in the future work, we
will provide method for cost budgeting as the part of
cost management process. So, the cost management as
the part of project management will be more effective
and efficient because all process of cost management
already covered.
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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
.
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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)
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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.
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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
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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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Abstract— Journal as a medium to explain the
results of research. It has developed in such a way
especially because of the rapid support of information
and communication technology today. Various models of
online-based journaling management can be_.easi
operated by journals managers as well 3
researchers who will include research

exist today, causing difficulties for “t
journals to be able to promote the jour
in addition to the manager of the
difficult to get a researcher who w

number of journals that have been o
will find it difficult to get information f

to include papers in the journal. This problem
background of the development of online journals
aggregator system, which with this system will facilitate

journal aggregator system, a so
method is needed that directly capt
users. User Centered Design (UCD) I
software design that puts users as the center of system
development. The UCD approach has been supported by
various techniques, methods, tools, procedures, and
processes that help design a more user-centered
interactive system. With UCD it is expected that the
online journals aggregator system can produce a design
that will make it easier for its users, both in terms of
functionality and from the side of the system interface.

Index Terms— Journal, Agrregator, Online, User
Centered Design (UCD)

. INTRODUCTION

Journals are an important information medium for
science and technology. A journal is a collection of
articles or papers that are published periodically,
written by the researchers to present the results of
research that has been done and reviewed by the best
trusted partner. Therefore, the continuity of scientific
journals becomes a very important thing for the
development of science and technology in order to
know the scientific development up to the latest [1].

The  development of information and
communication technology (ICT) providing assistance
to the journal management with the online-based
journal management system. On the one hand it helps
journalists in disseminating information and manage
journals, on the other hand for research with the
ersion of journal makes it easy to perform a
pn related articles to be included in the
ith increasing number of online journals,
3 problem that is often complained by the
anagers, researchers and public. For the
nagers, increasing number of online journal
2ld of science, an effective promotion is
o introduce the journal to the researchers.
vhile the researchers find it difficult and takes a
g time to find and open one by one journal web
pages to view the profile of the journal which are
supposed to accept the results of the research he wrote.
While the public needs an access to obtain an
i related to the results of research in more

used as a method in system design, due to
teraction mechanisms with users who are
involved in the field by utilizing user opinions,
patterns of user behavior [2], in this case is the journal
manager, researchers and general public who need
access to journals. The activities such as discussion,
observation and literature study is used as a medium to
find and provide solutions related problems.

The online journals aggregator system takes the
concept of a web portal that will be a meeting system
between journal managers, journal, researchers and
general public. It’s will facilitate the journal managers
to be able to promote the journals he managed,
inviting potential researchers to include their research
article, and journal transactions inside it. For the
researcher, online journals aggregator system will be a
means to choose, like and keep journals that are
considered according to the scientific field, so it will
facilitate researchers to obtain information related to
the journal. As for the general public, the online
journals aggregator system will provide search
facilities in journals, articles and authors in the same
system [8].
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Il.  LITERATURE REVIEW

A. Scientific Journal

Scientific journals are considered the primary
source of information or the most important in science
and technology. Scientific journals contain a collection
of articles published periodically, written by research
scientists to report on the results of his latest research.
Therefore, the existence of scientific journals is
essential to advance science and technology. Writing
or articles published in scientific journals, has passed
the process of peer-reviewed and rigorous selection of
experts in their respective fields. This peer-reviewed
process is run to ensure the quality and validity of the
scientific articles that are published. Publication of
research results is an important part of scientific
methods. Writing in scientific journals is intended for
researchers and other experts in the same field.
Articles in a journal should be clear, so an independent
researcher can repeat his experiment or calculation to
verify the results of his research. Articles ingj
will be part of the permanent scientific ree

B. Aggregator System

Aggregator refers to a websi
software that collects certain typ
from various online sources. As
aggregator system [3]:

e Data aggregator, an orga
involved in collecting informa
detailed database of individuals ane
information to others.

e News aggregator, a com
website that collects new
sources.

e Search aggregator, softwar

computer user and retrieves, fi an
organizes searches from various search
engines

e Video aggregator, a website that collects and
organizes online video sources

e Blog aggregator, a website that collects and
organizes the source of the blog

e Payment aggregator, a software which handles
payment transactions and completes the final
settlement.

e Smart grid aggregator, an entity that directly
or indirectly controls the energy consumption
of the various sources of energy distributed.

C. User Centered Design (UCD)

It is a new paradigm in the development of web-
based systems. UCD is defined as “efficiency” The
practice of designing a product so that users can
perform required operation, service, and supportive

tasks with a minimum of stress and maximum of
efficiency [4].

UCD or User-based design is a term used to
describe design philosophy. The concept of UCD is
the user as the center of the system development
process and purpose/nature, context and environment
systems are all based on user experience [5].

Pian the human
centered process

requirements

Spec er and
requirements
LF.roducc .'zcwzzgnJ

solutions

Fig. 1. UCD Working Process

arinciple to be considered in UCD is [6]:
pcus on the user
sign must be directly related to the actual
r or prospective users, for example
ough interviews, surveys. The objective is
) understand the cognition, character, and
attitudes of users and characteristics. Its main
activities include data retrieval, analysis and
integration into user design information about
task characteristics, technical environment or
organization.

Integrated design

The design should include the user interface,

system (how to use), and technical
ort such as software and hardware
required.

e From the beginning continues on user test
The only successful approach to designing
user-centered system is empirically necessary
observations about user behavior, evaluation
of feedback carefully, insightful solutions to
the existing problems, and a strong
motivation to change the design.

e Interactive design
The system being developed must be defined,
designed, and performed multiple tests. Based
on the results of behavior tests of the
function, it will also be drawn of conclusions
about the success rate of the product
(application).

D. Web Technology

The terminology of a website is a collection of
web pages, usually summarized in a domain or
subdomain within the World Wide Web (WWW) on
the internet. A web page is a document written in
HTML (Hyper Text Markup Language), which is
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almost always accessible via HTTP, a protocol that
conveys information from the servers of those
websites can form a very large information network.
The pages of the website will be accessible through a
URL which is called the homepage. This URL sets
the pages of the site to be a hierarchy, even though the
hyperlinks on the page set up the readers and tell them
the whole composition and the current part of the

information flow. Some websites require a
subscriptions (input data) so that users can access the
site. [7]

Ill.  RESEARCH METHODOLOGY

A. Data Collection Method

The method of data collection and design of
information systems are as follows, shows in figure 2:
e Interview: are conducted to interact directly or
indirectly with parties involved in the journal
community that is journal managers, authors /
researchers and community members whe
access to journal.

e  Observation: this observatio
observing directly on the research
developed unit. Because rese
position that is also as a user,
relatively easier to do. In addit
in the field of journal into a
comparisons with systems to be @

e Literature review: the literature used,
form of library books, research results a
sources.

B. System Desigh Method Using UCD

The method used in the software design/is tl
Centered Design (UCD) method. {This i
method that sets the user as the f Syst
development. The process of User Centered Design
(UCD) Method which includes 5 processes as follow:

e Plan the human centered process
At this stage a discussion of the people who will
work on the project, to get a commitment that the
project development process is centered on the
user. The project will have the time and task to
engage users in the beginning and end of the
process or where they are needed. And also the
people who work on the project should be know
well about this User Centered Design (UCD)
method through literature, training or seminar
studies.

e  Specify the context of use
Identify the person who will use the resulting
product. This will explain for what and what
conditions they will use the product.

e  Specify user and organizational requirements
Identify user needs and organizational
requirements.

e  Product Design Solutions
Build design as a solution of the product that is
being analyzed.

e Evaluate design against user requirements
To evaluate the design whether the user and
organizational objectives have been achieved.

 Observation ‘ e
« Literature Review “-Soecifythemn(maflse
| » Specify User Requirements

» Evaluate Design

-

Fig. 2. Research methodology

» Create Design Solution

IV. RESULT AND DISCUSSION

development method used in this research
yrming step by step on User Centered Design
thod. This method focuses on the user's
here is often a misperception in pairing it
software development methods, such as
waterfall and so on. This method can stand-
be used in conjunction with another methods.

Plan The Human Centered Process Component

At this stage the researchers conducted a literature
study. The activities conducted by reading and
g the textbooks, scientific journals, and

related to data processing systems in
is is to emphasize that the design of an
system using User Centered Design
od can meet the wishes and expectations

of the users.

B. Specify The Context Of Use

Entering this stage, the researcher will identify the
users who will use the system and explain for what
and what conditions they will use this product through
the technique of identify stakeholders. This journal
aggregator system is designed to provide information
that is primarily concerned with the needs of journal
managers, researchers and the general public. The
information presented on this web portal system
contains data:

Journal profile data
Journal manager data
Researcher profile data
Journal transaction data
Abstract and paper data
Journal category data
News data
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The user target of the online journals aggregator
system consists of 3 users, shows in table 1.

Table 1. Target User Of Aggregator Journal Online
System

No User Function

Users who can input data journal, can
find and inform Potential Authors, can
favor author’s abstract, inviting
partner, do journal transactions with
author

Journal Manager

Users can search for journals
according to the field, can favor the
journal, uploading abstract, do journal
transactoins with journal manager
Author/Researcher

Users who can $e
the author's

Visitor

detailed of user’s need. Based on a survey of po
users of the system there is an information that is
required related to the activities of system design,
such as :

Functional needs:

e The system can process journal manager data
The system can process the profiles data of
researchers / authors

The system can process journal data

The system can process journal category data
The system can perform a search of the journal
The system can search the researcher / author
The system can upload abstract papers

The system can favor the journal

The system can be distributed journal invitations
The system can favor an abstract paper

The system can provide confirmation paper

The system can spread news related to the journal

Non-functional needs:

e The system was built using MySQL database
with PHP programming language, CSS and web
framework

e The system works well as long as it’s connected
to the internet with standard bandwidth

There is no specific users to use this system.

e This system requires an operating system
(Windows, Linux) and a web browser to access
the system
It has an user friendly interface that is easy to
understanding user

e The system should be able to protect data from

unauthorized access.

D. Product Design Solutions

It is the stage of design solutions, where
researchers build the design form as a solution of the
system to be developed. The prototype system is
started from the global to the detailed form will be
elaborated on this aspect.

e Main display which include : Login interface,
Manage Journal interface, Manage Journal
details, Spread the journal invitation interface,
Manage News interface, Manage User interface,
Search the Author/ Researcher interface, Journal
Search interface, Journal View interface, Upload
Abstract interface, Manage Papers interface,
age Researcher Profile interface, Favorite
al interface, Search interface

onal displays that include information
inks coming from various external sources
organization. For example from Dikti,
Arjuna, OneSearchlD, and so on.

uate Design Against User Requirements

is stage is the evaluation stage of the design that
as been done tailored the users needed. This
evaluation was conducted to find out the design
progress generated in accordance with the user

CONCLUSION

n d.
e  The system can process the data of the res V.
/ author _— .
\ g UCD method for designing online

journals aggregator system, the resulting system gives
more satisfaction to users and increases the usefulness
of the system itself because since the beginning the
user has been involved. The main key to the success
of system design using the method is to develop a
harmonious proximity between system developers or
programmers with users, in order to obtain the actual
needs and desires of the user. For systems that require
precision and high accuracy, collaboration is required
with other software development methods so the
perspective is used as a benchmark in system design
not only from the user side only.
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Abstract— Project management practice used many
tools to support the process of recording and tracking
data generated along the whole project. Pro;ect
analytics provide deeper insights to be used on de
making. To conduct project analytics,
explore the tools and techniques requw
common tool is Microsoft Excel.
flexibility make project manager o
members can utilize it to do almos
activities. We combine MS Excel
brought data analytics into the pr
process. While the data input process
way that the project manager alrea
analytic engine could extract data fro
visualization of needed parameters in a
report file. This kind of approach deliver e
solution of project analytics for the organization:
can implement it with relatively low cost technology on
one side, some of them are free, while mamtaln
simple way of data generation pro
can also be proposed to improve p
process maturity level to the next

in the
s. T
ct mana
ge, |
level 4 that promote project analytics

Index Terms—project management, project analytics,
data analytics.

l. INTRODUCTION

Monitoring is an important project phase in
project management processes. It consists of
gathering information about current situation of the
project and compare it to its baselines (Mahaney &
Lederer, 2003). The result then used by the project
manager, project sponsors or even top management
to create strategic decision upon the project situation
in order to maintain the project performance
(Mahaney & Lederer, 2010). Feedback that given to
the team by analyzing the progress report that is an
output of monitoring is also an act of maintaining
project performance (Akhavan Tabassi, Roufechaei,
Bakar, & Nor'Aini, 2017). Monitoring believed could
reduce performance deviation and set the declining
performance back on track (Chang, 2017).

1. LITERATURE REVIEW

From the author's experience with the CMMI
ification process at the software development
y a few years ago, noticed that there are still
ocesses in project management that are done
Starting from data input to report
.. There is nothing wrong with that. But
talk about CMMI for development, at
aturity level 4 and above, then the criteria
ents are (1) quantitatively managed, (2)
d and (3) continuously improved (Chaudhary
& Chopra, 2017, p. 13). We will discuss the first two
points.

The meaning of the quantitatively managed is
ss the use of data in every process of
xecution and monitoring and control of
(Chaudhary & Chopra, 2017, p. 13). It
tter whether data is collected manually or
ly, which is important when performing
an action there is data that underlies its decision
making.

In project management process usually there are
activities of information distribution in a project
which include making periodic report like: (1)
Project status report; (2) Progress report; (3) Trend
report; (4) Forecasting report; (5) Variance report
(Mulcahy, 2013, p. 393).

Each report has a specific purpose. The status
report contains explanation about the position of the
current project. Progress report present the
percentage of progress in project positions compared
to previous period positions. Trend report present a
significant trend toward the direction and velocity of
project parameters such as time, scope, cost, quality
and resources. Forecast report present the
approximate direction and achievement of those
parameters over the next several periods. While the
variance report present deviations that occur from the
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planned position at the beginning or last time, which
is often called the baseline.

The making of such reports is usually based on
data entered either daily or periodically by the entire
project team and most likely stored in separate
systems according to their respective functions.
Quality related data for example, can be extracted
from the issue management or bug tracker software
application used by the team. The programmer and
tester who is responsible for the process of input and
update data.

Analytics can be defined as a method to use the
results of analysis to better predict customer or
stakeholder behaviors (Singh, 2016). Implementation
of data analytic can start from this point. Project
analytics provide deeper information and a lot of
metrics useful for decision making (Stolovitsky,
2011). Current status information, in terms of
coverage, cost, time, quality and others, which
generated periodically (Mavenlink, 2048
sources of data that can be used for @
generate new insights for the organi
control process of projects, depending
analysis  process used, whether
diagnostic, predictive,
(Declues, 2017).

To combine the process of anal
management, the first thing we do is
that the underlying processes
discipline. The process meant here is the pre
data input and update. Make sure it works. In a
software development environment that has been
CMMI level 3 certified usually ensgres thefprocesses
are running well by conducting periadic audit is
audit process is usually done by proc
assurance (PQA) or software it suran
(SQA) (Chaudhary & Chopra, 2017, p. 76). There
a suite of tools for auditing that tracks for every
change occur and ensures that all the necessary
processes are executed in a disciplined manner.

Project management tools that are equipped with
analytics module are rarely found in cheap price.
Let’s say SAP PPM, that has almost everything you
need to run an enterprise scale program and project
management, complete with its visual analytics
dashboard, can bring high implementation cost or
total cost of ownership to organization. Assumed that
the implementation itself is successful, if not, it will
bring another sunk cost. In this paper we propose a
low cost solution that also quite common to the
users. Microsoft Excel is a common tool for project
managers, it is a basic handy swiss army knife for
them to use. Relatively cheap, with only $8.25/month
for Office 365 or $399 for one time purchase of
Office 2016 [14].

I1. METHODS

Because there are ten knowledge areas in project
management as seen on table 1 (Project Management
Institute, 2013, p. 61), we limit the scope of this
experiment on Quality Management area only, with
specialization on issue tracking which still related to
task management topic.

Table 1 Project Management Knowledge Areas.

No. Knowledge Area

Project Integration Management

N

Project Scope Management

Project Time Management

Project Cost Management

Project Quality Management

Project Human Resource Management

Project Communication Management

Project Risk Management

O |0 | N |0 | b w

Project Procurement Management

Project Stakeholder Management

Jata are collected and stored in MS Excel
Iready has a preformatted table. The Excel
served as input to our analytical engine

analytical report using the code (RMarkdown). List
of reasons why R is chosen could be described as
Flexible, easy, and friendly graphical
that can be displayed on the video
your computer or stored in different file
) Data storage facility to store large
data effectively in the memory for data
analysis; (3) Large number of free packages available
for data analysis; (4) Provides all the capabilities of a
programming language; (5) Supports getting data
from a wide variety of sources, including text files,
database management systems, web XML files, and
other repositories; (6) Runs on a wide array of
platforms, including Windows, Unix, and macOS;
(7) R is free (Hodeghatta & Nayak, 2017, p. 21).

The architecture of the solution is presented in figure

[N

Development

SIT Project Analytic
Engine

Project Reporting

ol (in RStudio)

Deployment Project

Dashboard

Project Monitoring

Figure 1 High Level Architecture Diagram.
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The Excel file is acting as the data source and
will be on its position in the left side of the
architecture diagram. It is used by the project to store
related data in simple manner. Each stage of the
software development project has its own directory
that store related Excel file. In example, the SIT
Result is stored in SIT folder. The Task List can be
stored in Project Monitoring directory. The project
analytic engine will then open the file and read all
data from selected table. The data will go through a
transformation process if necessary and resulted in a
tidy data ready to be processed.

The project analytic engine itself is a module
consists of codes that doing the data analysis. The
result of the data analysis process is a table filled
with result data. Result data then visualized in charts
as a project dashboard component or dumped in a
conventional project report. All steps can be done in
a single program file including the visualization and
report formatting. The last result is an MS Word fi
contains the analysis descriptions, neces
and charts.

The solution model used in this e

Data Analytic Data
> Visualization
Part

Data Source
Part — Part

There are three parts that comes into play.
part is the Data Source part, dealing with the data
input and files that the project m
deal with every day. Second part is
part, dealing with the data extra
analysis processes, and result prep
is Data Visualization part that deals
of shaping the data into visual easy-to-read graphs.

All parts are actually code modules in reality.
Data Source part consists of the data file itself and
code module that open the file and extract its data
into R table. In the real situation the file to be
extracted could be in any format, whether it is .csv,
MS Excel, or even XML file. As long as the format
could be read by the R language program. The Data
Source part function can also be extended to include
the ETL (Extract, Transform and Load) process.
Converting the raw data into tidy data that ready to
be processed by the Data Analytic part, or we could
say the Analytic Engine.

The Data Analytic part is a code module that
contains algorithms or methods, whether it is
statistical or not, that deals with the extracted data.
From one Data Source part, we can build and
connect to multiple Data Analytic part. Each of the
module serves specific analytic process.

Ff Datz Analyticpart 1
Dists Source <:-f_______-}- Dtz Anzlyticpart 2
part \\-:_'5}' Data Anzlyticpart 3

Ny
h Diats Anslyvticpart M

Figure 3 Data Source and Data Analytic part
connection.

After the analytic process has been done in Data
Analytic part, usually the result data is thrown into
visualization module, and it is accommodated by the
Data Visualization part. This part consists of codes
that draw any model of chart, tables, dashboard
components, or anything that can be seen on screen.
The relationship between the Data Analytic and Data
Visualization part are one-to-many relationship as
illustrated on figure 4.

—|  Data Vizuslizstion part 1

Diats Analytic part 1 -( *»  Data Vizualization part 2
N\.NH\
=4 Data Vizsualization partt ¥

Data Analytic and Data Visualization part.

onnection illustrated above means that for
ata Analytic part that give a result data, we
build many visualization modules to visualize
pecific requirement (i.e. bar chart, pie chart, line
chart, 3D chart, reports etc.) with the same result
data. In real case, there can also happen only one
Visualization part connected to each Data
ic| part. Just make sure to follow the
requi ts.

All sequence of process is run in R Studio.
We choose this tool and programming language
because it is a quite handy tool and relatively easy to
understand programming language. R is well known
programming language that already used among
statisticians. R Studio is used not only to develop the
code modules but also to play with the data itself.

To deal with the process of development, we also
offer steps to be followed on developing the solution.
As illustrated on figure 5, the first step is Data
Preparation. In this step, we design the data structure
and fill it testing data or if we are in a real project,
we can use real data.

The second step is Data Cleaning which consists
of cleaning the garbage data that splattered across the
data block. Removing data that do not fit to be
included in analytic process will make our result
more accurate.

The third step is Development of the Data Source
part. Codes that functioned for accessing the MS
Excel file (data source file) are built in this step. It is
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including the transformation from raw data into tidy
data. After the development is finished, then testing
can be conducted on Data Source Testing step where
we conduct the testing for Data Source code module.

The fourth step is Development of the Data
Analytic part. Here we build the analytic engine for
our solution. Algorithm, business rules and formulas
are combined to compose an analytic engine that fit
for our solution. This step is followed by Data
Analytic Testing step which consists of testing the
analytic engine using the testing data.

The fifth step is Development of the Data

Visualization part. After the analytic engine finish
the analytic process, the result data will be produced.

Data Visualization codes read that result data and
create a chart or any other dashboard elements to
make the data easily read and understand by business
users. This step is also followed by its testing step
pair.

Here, we could state that the developm

with their related testing steps. In ad
development life cycle used by Java, .
developer, there are unit tests to r
development of the code. In R w
that kind of mechanism, but we ca
other kind of test that show similar p

Diat= Preparstion
Diata Cleaning
R
Data Source development e
T
Datz Anzlytic development <=  Data Analytictesting
¥
Datz Viz.development S
Intzgrationtesting
A4
Performance testing —_—
'
Staged to production

Regressiontesting [with
prod. data)

Diata Source testing

Diata Wiz, testing

Performance tuning

Figure 5 Suggested sequence of the implementation.

When all the code modules are integrated,
integration testing is conducted to test the overall
data processing and analytic process. In this step we
run all integrated part from Data Source to Data
Visualization and using testing data for that purpose.

After the integration testing is done, we move to
the next step which is Performance Test. On this step
we conduct a load and performance testing using a
huge volume of testing data to see how our analytic
engine and overall modules behave with that kind of
situation. Stability is the key to pass this test, but of
course a performance threshold should have been set
as the expected minimum performance limit. Any
instability at number below that minimum limit
should be fixed by doing tune up to any of the
modules, enhancing the algorithm or upgrading the
hardware and network used. This all done in
Performance Tuning step.

After the minimum performance limit is
achieved, we promote our solution into the
production server. Regression test is then conducted
after the deployment process finished. Regression
test means testing all of the features once again to
confirm the readiness of the solution. Real data is
used after the regression test finished.

able 2 The pre-formatted Excel table for task
management.

Types Description

String Sequence number

String Task id

String Sub project / module name

Project phases number (phase 1,
2,..)
Phases of SDLC (analysis,

T PHASE  (String

String development, etc.)
TASK NAME String Task name
RIP String Task description
P String PIC responsible for the task
STATU String Status of the task (open, in

progress, closed)

PLANNED START |Date Planned start date

PLANNED END Date Planned end date

ACTUAL START  |Date Actual start date

ACTUAL END Date Actual end date

LAST LIFE Integer  |Last modified date

LIFETIME Integer Dlﬁerenqe between actual start
and last life

PLANNED Integer Difference between planned start

DURATION 9€"  land end

ACTUAL Integer Difference between actual start

DURATION 9€"  land end

REMARK String Optional remark

We have discussed the input or data source part
of the architecture. For the ETL section, analytic
engine and data warehousing we can choose
technology that is not too complicated and cheap. In
this experiment, | chose to use a lightweight and very
flexible R studio. One with little experience of R
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programming skills will be able to create lightweight Task Lifetime per Module
ETL modules and customized analytic engine. 50 -9 ™
Another tool that also good to be used is Jasper ETL. 2w o -
There will be some examples of the results of the “;‘ 300
analytic engine output encoded in R. Excel file #m
contain related task tracking is used as input or data 8 5o

source. While the output is some graph indicators 0

that can be used as a dashboard component, or just $233 v £ -, : s 53518958
information for management. Féi B 3:d4 XSRS R
. . . . g8 JEeagI sy PESS
The ETL process in R Language is described with z £ - S I o
modules of code. The first module is building Task £ 3 ?

lifetime per module data as follows:

Figure 6 Task lifetime per module.

library(xIsx)

The second module is building Task lifetime per

project_data <-  read.xlsx("pm-analytics/Task  List.xIsx",
phase data as follows:

sheetIndex=1, header=TRUE)

#lifetime per module

## 2. Task Lifetime per Phase

duration_per_module_max <- tapply(project_data$LIFE

project_data$SUBPROJECT, FUN=max) ation_per_phase_max <- tapply(project_data$LIFETIME,

data$SDLC.PHASE, FUN=max)

duration_per_module_min <- tapply(project

project_data$SUBPROJECT, FUN=min) per_phase_min  <- tapply(project_data$LIFETIME,

a$SDLC.PHASE, FUN=min)

duration_per_module_avg <- tapply(proje

project_data$SUBPROJECT, FUN=mean) phase_avg <- tapply(project_data$LIFETIME,

$SDLC.PHASE, FUN=mean)
m_duration <- as.matrix(duration_per_modu . . )
<- as.matrix(duration_per_phase_min)

m_duration <- cbind(m_duration, duration <- chind(m_duration, duration_per_phase_avg,
duration_per_module_max) _per_phase_max)

colnames(m_duration) <- c("min", "avg", "max") olnames(m_duration) <- ¢("min", "avg", "max")
m_duration <- t(m_duration) . .
m_duration <- t(m_duration)

colours <- c("green”, "yellow", "red") par(mar=c(6,4,1.5, 0.1))

ation, main="Task Lifetime per Phase",
n (days)”, ylim=c(0,5+max(m_duration)), las=2,
, cex.names = 0.8, axis.Ity = 1, col=colours)

The analytics and custom report ge
as follows:

legend("to
fill=colours)

" o("min”,"avg”,"'max"), cex=0.7, bty="n",

## 1.Task Lifetime per Module
par(mar=c(8.75,4,1.5, 0.1))

barplot(m_duration, main="Task Lifetime per Module", The resulting graph is as follows:
ylab="Duration (days)", ylim=c(0,5+max(m_duration)), las=2,
beside=TRUE, cex.names = 0.8, axis.lty = 1, col=colours)

Task Lifetime per Phase
legend("topleft”, c("min","avg","max"), cex=0.7, bty="n", L«_ i
fill=colours) 500 70 my
L
. . 2 400
The resulting graph is as follows: a
£ 300
:
8 200
. Al rAEE
¥ 1 & 3 & 3
E g 8 E
% s - £
a D' 5

Figure 7 Task lifetime per phase.
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Task Lifetime per PIC
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Figure 8 Task lifetime per phase.

In addition to those previous two graphs, we can
also create your own other charts according to our
own needs. Determine what information we want to
dig from existing data, then write the code and run it.
Or if we use tools like Jasper ETL, we can set the
scheduler to do it periodically.

V. DiISCUSSION OF THE RESULT

Experiment conducted with real proje
task tracking resulting in a quite satisfyi
well formatted report in MS
produced by the Data Visualization
three charts: (1) Task lifetime per
lifetime per phase; (3) Task lifetim
in Charge).

More charts could easily be added
as required. The process of report ge
fast, below 0.5 seconds. User should trig
process of report generation by selecting menu from
inside R Studio.

The time taken to run the wh
below (experiment is repeated ten t

parts are
S) in
Table 3 Time required for
Experiment Time (Sec.)
1 0.4258
0.4358
0.3498
0.4188
0.4298
0.4198
0.4169
0.3570
0.4318
0.3510

O o N| O O | WO N

=
o

This time required is directly proportional with
the size of data being loaded, transformed and
analyzed. The bigger the size of data, the longer the
time required to process that data. Performance
tuning is needed if huge data volume is involved. But

for small or tiny volume, ranging from 10 KB to 1
MB the performance tuning step could be skipped.

The chart produced by the analytic process is
useful to determine which module, phase, or even
people in charge have a high contribution to a delay
time or risk of delay of related project. From figure 6
there are three kind of information could be spotted:
(1) The days spent to resolve an issue or finish a task
(resolve time). We could see that days spent is very
high, around 250 days maximum, and this shows us
that vital problems are happening right now in the
project and top levels management involvement is
needed. (2) The module that has a maximum risk of
delay. From the chart, which shows us that EMV
(Europay, Mastercard Visa) Card module has the
highest contribution to project delay, we could draw
a conclusion that this module is quite complex, or
has a complex level of coordination needed to
develop it. (3) The rank of problem priority level, the
op three are EMV Card module, Switching and POS
out related tasks. The longer the time for
g an issue or finishing a task related to a
jive us insight that the module probably still
f gray area on its specification.

sult of second module, Task Lifetime per
be seen on figure 7. From the chart we can
e conclusions: (1) The SIT (System and
on) phase has the maximum resolve time,
ts average is quite low compared to
evelopment, Implementation and Analysis phase.
The Project Manager should escalate the issue that
has maximum resolve time to steering committee. (2)
sis, Development, and Implementation
definitely at high risk. Problems are
at those phases. At Analysis phase some
ts or specifications are probably still
Development phase the problem could be
interrelated modules to be finished,

waiting
dependency to external modules developed by other

team, or unclear technical specification. At
Implementation phase the problem is usually happen
on the deployment preparation.

The third module chart on figure 8 shows us who
is the most problematic person in the project. The
longest time consecutively taken by D, A and T to
finish their tasks. The management or resource
manager should check the person whether he or she
is overloaded with many tasks or there is a
performance problem.

Suggestions for improvement: This experiment is
only a small part of the overall project management
process. If we want to apply it we can start with the
following steps: (1) Standardize all the data input and
update processes, along with the output format; (2)
Create Extract-Transform-Load (ETL) scenario and
analytics engine applications for each need, grouping
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per knowledge area (Integration, Scope, Cost, Time,
Quality, Communication, HR, Risk, Procurement,
Stakeholder).

,. e ~ [
[ Scope Management |
Time Management ]

i " Data Datz Datz

CostMansgement l Source Analytic Viz.

.- - part part part
Quslity Management |
Risk Mansgement |

|. \ N S\

Figure 9 Block diagram of larger suggested
architecture.

The suggested architecture shown in figure 9
consists of specific folders on left of the Data

those folders. The Data Analytic p
data, then give the result to the Da
part. The process of these three co
be in build as synchronous
processes. The result of this large
global view of project dashboard tf
aspects related to project manageme
areas. Each knowledge area could have
one measurement metric, so the global dashboard
will be very rich with project indicators. This
condition also applies to report
solution. We could use the repo
periodical project monitoring an
health check, and steering comm
Choose a tool that is good e
accommodate process automation.

V. CONCLUSION

Toward the achievement of CMMI level 4 or
analytical project management process, we could
combine the mainstream tools with any data analytic
tool. R language and R Studio are chosen because of
their familiarity to use, support statistical methods,
and support highly customization upon Data Analytic
and Data Visualization parts.

Before we implement the solution, it is suggested
that we should design carefully the data structure
used in the Data Source part. This is to avoid any
problem related to the data structure in the analytic
process.

The overall solution should be able to run
automatically. This is important when we’re dealing
with periodic reporting, or dashboard visualization.
We could list the application we have developed into
the system scheduler to gain the automation trigger.

Implementation of this solution could be done
with all knowledge areas of Project Management
Process included as long as there are any data
management involved in its process or sub-processes.
A good and computerized model of project
monitoring combined with good mental model will

increase the project’s probability of success (Abdel-
Hamid, 2011).
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Abstract— Physical ID card has been use throughout Furthermore, information contained within a

history and are still widely use today. However, such
physical characteristic leads to three drawbacks. First, it
is not environmentally friendly due to printed materials.
Second, Physical ID card requires the need for
management and physical storage, prone to da
lost. Third, information inside a physical 12
and cannot be updated. This paper propos
digital ID card in the form of a mobi
substitute to physical ID card. A surve
evaluate the use of these digital IB
concluded that digital 1D card can c¢
of physical ID card and even p
enhance its role such as being a portal

Keywords—Digital 1D, Information

Application, Android.
I INTRODUCTION

The use of physical ID card is first introduced by
King Henry V of England within t
of 1414 [1]. It has then gone t
developments along the yeal
standardized shape and size in the
still widely used everywhere to exc
between persons of interest. And even though physical
ID cards makes it easier to exchange information
because its small and portable size, it does have a
couple of flaw due to its physical nature.

The first flaw of physical ID card is that it requires
physical material. Printed materials such as matte or
photo paper are the common material for an ID card.
Printing large and repeated amount of ID card would
not be environmentally friendly. This problem can be
solved by the use of a digital ID Card. Although some
bio-degradable or recycled paper are also use in the
making of an ID card, a digital version of an ID card
would lower the need of such material.

Another flaw of physical ID card is that it requires
manual management and storage. Physical ID card is
highly prone to damage from heat, water, time,
pressure, scratch, and can also be lost. To store and to
retrieve an ID card could also be laborious. Digital 1D
card would have no such drawbacks. It will be easily
stored and retrieve.

physical ID card cannot be updated. If a person
changes his/her contact than he/she would be required
to create another ID card. Today where contact and
address keep rapidly changing, this will not suffice.
information contained within a physical 1D card
limited to the card’s size and design. There are
e amount of information a physical card
ain. While as we could include more
ormation inside a digital ID card.

ree flaws could all be accommodated by
g the physical ID card into a digital one. A
d would require physical material and can be
d exchange through multiple media. A digital
ould also be retrieved easily through a query.
And the information within a digital card could also be
updated and or changed with ease. And while it is
related, this research will not discuss matters on
overnment-issued ID card (E-KTP in Indonesian) as
of the research is to use the 1D card on casual
mises.

busin
1. RELATED WORKS

Several works on using digital ID card as a
replacement for physical card has been conducted.
Knowee is a digital card provider where user can
create their own card and exchange information over it
[2]. But, knowee’s information are limited to contact.
Camcard is another alternative for digital card [3],
while camcard offers more feature such as email and
linkedin account search, information inside the card
cannot be customized according to the user’s need.

Inigo card provides team feature so that a team
design and team information could be updated
simultaneously [4]. Inigo also provide popular social
media links Haystack card also provide these type of
link [5] but neither of these cards provides customized
number of link outside of social media or make them
accessible in the card. This lower the value of these
cards as a tool to introduce a person. There is also an
effort to create an ID card to be used in the university
context but it is limited to the purpose of arranging
attendance of students [6]. A more complex approach
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in this matter has been conducted by ONE Card,
Where ONE card can be used as a payment tool or
exam card. but this card is also very much limited use
to only inside the university [7].

According to GlobalWebIndex [8] on average in
2017 a person has 7.6 social media. The uses of this
media is actually quite similar to a digital card which
is to store data of an indidual. Information on a
person’s interest and work are listed on these media.
But there are also other media such as deviantart for
arts or researchgate for academics which are specifics
to a person’s interest. This type of information can be
more valuable to share among peers than the usual
social media information. If an ID card were to stay
relevant this information would need to be included
with the card. Thus, A digital ID card with customized
portal link to this information is proposed.

Adding information to a limited size card would
require management of space. If a digital card would
like to be customized in terms of inform

design is one of the key interest ele
ID card. This paper proposes to pro
providing more information and
digital ID card. Thus preservi
traditional ID card in a digital one.

I1. METHODOLOGY

of name, address, and contact (by e-ma
number, etc) [9]. This information is useful when they
are exchanged. While it is enough for today’s daily
uses, it can be so much more. Customi
personalized information has the
more beneficial. For example, an a
normally be interested in knowin,
research interests, an artist would benefit from sharing
a link to his/her portfolio. And while it is possible to
post that information on social media, they are usually
posted on other more specific media (to name a few:
researchgate for academics, deviant arts for artist).
The inclusion of such information inside an ID card is
therefore proposed. However, there are problems that
needs to be addressed beforehand.

First, there are a large of number of mediums to
store information and the number keeps on growing.
[Inside fact here if found]. So, a predefined list of
sites and resource would not be sufficient in an ID
card. The range of types of resources is also a
problem that needs to be consider since there are so
many. It is decided in this research to limit the type of
resources to a URL. A URL as the name suggests is a
universal resource locator, or a link in modern term.
Using url we can link different sites and resources to
be attached to our digital card. Hyperlinks are then
added to the card so that users can directly access
those resources.

The Second problem that arise is how to show that
information unto the digital card. One of the reasons
why ID card are popular is that it is concise and small
in sizes. The ability to include personalized and
customized link enables unlimited amount of extra
information inside a limited amount of card spaces.
While it is beneficial to include more information, too
much information is not good. Too much information
would distract reader from important link, it will also
clump up the design and made it unaesthetically
pleasing. Not to mention the placing of this
information should also be put into consideration. To
solve the number of link, it is proposed to keep the
number of link to a maximum of 5. To solve the
aesthetic and positioning problem, it is proposed to use
a grid-based system to build the custom digital card
looks.

The third problem is how to model the physical
card into a digital card. Most of the digital mentioned
in related works uses an image as digital card
esentation. The information stored within their
e is then visualized unto that image. This
aims to minimize the difference between
nd digital card. While it has its benefits, this
a downside, the information inside each
¢ and does not allowed any interaction in
elf. This leads to less interactive and less
software. This research proposed using
ple component inside the digital card. By
is component, User can easily navigate desired
ormation within a card.

A. Grid-based Positioning

e the problem with positioning, a grid-
nent positioning system is developed. The
e propose consists of a M x N digital grid.
initial adjustment we choose M to be 57
so the grID is not too small and too big. If
the griID was too big, it will be hard to place a
component according to the user’s needs. If the grlD
was too small, it will take more memories to load or
store them.

User are allowed to choose which information
from their data they’re going to show in the digital
card. The data would have two information. The Title
information is the information shown on the digital
card. While the data information is the link connected
to the title information. By doing this, users are able to
attach any kind of information and data they wanted.
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(0]
JOHN DOE

Figure 1 Card Interface

Shows an example of digital card created with the
application. All the information on the card is perf
update-able and dynamically linked te
resources. The image also shows a dif
template to show how the compone
across the digital card. This resed
design templates as oppose to

design, as the purpose of the researt
evaluate the use of the digital card.

Figure 2 Extra Information

ard Exchange

of the key factors in the success of physical
its time is its portability. It is simple and
ange information via those cards. Digital
ould also be as simple and as fast to
ith. There are a lot of ways to exchange
ormation. And though it is possible to use
n this application, Because of the limitation
and resources, it is decided to implement a QR
2 interface for information exchange.

B. Information Portal

Extra information is displayed i
along with the QR code for the current Ce
information is comprised out of two elements: a

identifier, and a link. User can then tap on the link to

go to whatever information the U Portofolio’,’Value’:’www.research.com’,’Link’,”"www.researchgat
F'gure 2 ShOWGC_I the _L!SEI‘ I e.com/User=123124?"},{‘Key’:’Design’,”Value’:’www.deviantart.
information alongside additional button f com’,’Link’:’www.deviantart.com/User=1231242"}]

feature such as scan QR for new cal

[{‘Key’:’Research

card and a profile page to edit infor e basically are extensions of traditional
bar code. QR code are two-dimensional bar code, able
to store up to 7089 characters in a single code [7]. The
other benefit of QR Codes are that it can printed in a
smaller spaced, it is dirt and damage resistant, it can
also be read from any direction [7]. In This research
QR code are used to stored link to distribute a card.

Which then turn allow the card to be exchange.

Information contained in the QR Code is the basic
information of a card. The additional information of

{‘Id’:1,’Name’:’John Doe’, Title’:’Main
Photographer’,
‘Website’:’www.johndoephototgraphy.com’,’Phon
eNumber’:’+6281223344555’ ’Email’:’john.doe@
johndoephotography.com’,” Address’:’J1 Dago 909,
Bandung. Indonesia’}

the card is then acquired via web server when
necessary. Figure 3 showed the information inside the
QR Code in json form. Security feature for
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information in this research has not yet been

implemented but is advised for future works.

Aside from the information ins
several other information is needed
the application. The information ins

Person’s name, address, phone number, email addre
is one of that information. The second type of the
information is the portfolio infor isgis, the
added information useful for the i i
to any website containing resourc
the individual could be stored her
enables the digital card to be a bette
a person’.

Information on the application is stored in two
separate places, in the mobile application and in the
server. The mobile app stored the information inside
an SQL.ite database. While the web server stored in the
information in MY SQL database. The database inside
the mobile apps only contains one table for user card.

Figure 5 shows a sample json for extra
information. The field Key is the label for the
information, The value is the label for the link, while
the link is the url address for the resource.

Figure 6 shows an ER-Diagram for the application.

The field Extralnfo Contains json object for various
information inside a card. This is done to prevent
complexities in the Mobile Database.

Hame

Card

Figure 5 ER Diagram mobile application

Database inside the web server consist of 3 tables,
the card info, the card extra information and the card
connection. Figure 7 shows the ER-Diagram for the
web server.

Figure 6 Sample Json for added information

dRelation table holds relation between
a .'This enables the application to easily add a
ard al intain the integrity of the information in

ard. the user changes the card information
within the application, it will also change in the other
application whenever it is connected to the internet to
update its information.

The mobile application is structured in a MVC
like structure as shown in figure 8. CardDatabase class
is the controller part of the application which operates
to manage card data through the help of web services.
Web service is designed to control data exchange
between server and mobile app.
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Figure 7 Class diagram for mobile application
V. EVALUATION

To evaluate the use and benefits of Digital 1D card
and its added feature, a survey is conducted. The
survey conducted is modified based on the TAM
(Technology Acceptance Model) [11] with and
emphasis more on the perceived usefulness (P
survey is conducted on 3 types of

categorized in Figure , 70.6% are u
while 11.8% are academics. The rg
from random individuals. The val
are shown in figure 9

Figure 8 Survey respondent category

Every participant is given a set questions with the
value of 1 to 10 as a qualitative answer. The following
are the summary for the result of each question.
Academics survey result was originally separated from
the other group. But since it shows the same trend it
was put back together for easy viewing.

Question 1: How useful it is to transfer from physical
ID card to a digital ID Card?

Question 2: How useful is the added extra information
on the digital ID Card be?

Question 3: How useful QR Code is to transfer card
information?

Question 4: How efficient it is to search for card in
digital ID Card?

M ‘l‘

Question 5: How useful is the ability to add/remove or
change information in a digital ID Card?

Question 6: How important is customizable design in a
digital ID card?

Question 7: How likely it is for u to transition from
physical ID card to digital ID card?

Result for question 1: How useful it is to transfer
from physical ID card to a digital ID Card?

12127 M
11125 4%
'
' .
5™ N
1EN 1M
— 7_,-17 e = v.,
2 . . ' ? 3 ' "

Figure 9 Question 1 result

om Figure 6 it is shown that 90.8% respondent
1at digital ID card is useful as oppose to
D card.

for question 2: How useful is the added
ation on the digital ID Card be? (in your

8 k5%
T
S 0% LYUT S
AT
A s
1 : 3 L ¥ . 3 10

‘ Figure 10 Question 2 result

From Figure 7 it is shown that 90.7% respondent
feels that digital 1D card is beneficial in their line of
work. It is also important to note that Academics
respondent results marks all above 7 point.

Result for question 3 : How useful QR Code is to
transfer card information?

Figure 11 Question 3 results

From Figure 8 it is shown that 90.7% respondent
feels that QR Code is useful to transfer card
information. Academics results shows varied response
but are all greater than 6 point.
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Result for question 4: How efficient it is to search for
card in digital ID Card?

. .
5 )
2 (1%
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o 2N DS -
. F ) ' [} 5 T 3 ® T

Figure 12 Question 4 results

From Figure 9 it is shown that 88.3 % respondent
find it efficient to search for a card in the ID card
application.

Result for question 5: How useful is the ability to
add/remove or change information in a digital ID Card?

T I T,
SRS 1T F
1@
i i i n ﬂ
' ] 1 ‘. T ‘ r i ' "

Figure 133 Question 5

From Figure 133 it is sho
respondent finds the ability to change
the Digital 1D card top be useful. Acade
this question highly as well with all response are'a
7 point.

tisc
rd?

Result for question 6 : How impor
design in a digital ID

Figure 44 Question 6 results

From Figure 4 it is shown that a majority of
respondent ( 74.5% answered above 7 ) thinks that it
is important to have a customizable design in a digital
ID card as shown in the application.

Result for question 7: How likely it is for u to
transition from physical 1D card to digital 1D card?

u@rw
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1 3 1 ‘ 4 $ ) ' i "

Figure 55 Question 7 results

Figure 5 shows that 86% of respondent claim to be
more likely to transition to Digital 1D card.

Aside from the question. Respondents are also
asked to give a suggestion. Several notable insights
coming from the respondent suggestions includes the
inclusion of security features as the information inside
could potentially be misused, hybrID integration by
allowing the digital card to be printed and then
scanned to digital, upgrade in user interface such as
drag and drop capability, and other technology support
ch as NFC.

VI. CONCLUSION

the survey conducted is then concluded that
card is indeed more beneficial. It is also
information portal on Digital ID card is
eficial to all respondent. Lastly, It is also
the proposed digital card are interesting
a replacement for physical card. There are
itation shown in the survey to transition into
ID card (12%), but this is probably from other
pect other than its functionality as shown in other
questions.

FUTURE WORKS

ature needs to be added to support overall

of the digital cards. One of the most
atures should be to implement security as
he "information contained in a digital card are all
personal information that could potentially be misused.
Other suggestions from the respondent can also be
considered.
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Abstract—Information Technology governance (IT
Governance) in the world of education is quite widely
used including in Indonesia itself, for example at some
educational institutes. The ITIL framework, use
tool for evaluation, audit and also as
implementation. To help improve the

operation section, it is necessary to k
level of the service, which is then da
measurement of maturity level in t
section. In addition, the measureme
can be used to produce the right reco
the problems found in the service. N
made on the domain service operation w
of UMN's IT department services. Ser
has 5 indicators: incident managemen
management, access management, event manage
and request fulfillment. In this research, the framework
used in ITIL Version 2011. T
measurement has been found: inc
problem management, event manag
fulfillment get the result of measure
access management up to level 2.
measurement and recommendation gi
be input material and become development material
that can be used by the IT department of Universitas
Multimedia Nusantara.

Index Terms— Framework, ITIL, IT, IT
Governance, Service Management
. INTRODUCTION

Today, Information Technology (IT) has been
widely used in various fields, one of which is the
world of education. The process of learning and
information delivery will be better if using
Information Technology (IT), not only uses
conventional methods as before. In addition to helping
the process of learning and information delivery,
Information Technology (IT) can also be utilized to
help IT management of educational institutions. [1]

Information ~ Technology =~ Department  of
Multimedia Nusantara University (UMN IT) has an
important role in UMN as it is responsible for UMN
IT infrastructure services. The UMN IT department

has a service focus on the service operations section.
According to Mr. Dwi Kristiawan as UMN's IT
department manager, UMN's IT department does not
et have a framework to use as a basis of measuring
improving their services. Therefore, in order to
prove UMN IT services in the service
1 section, it is necessary to know the extent of
ty level of the service, which then does/ did
e measurement of the maturity level in the
operation  section.  In  addition, the
ent results obtained can be used to produce
ecommendations of the problems found in

e purpose of this research is to measure the

aturity level of service department operation
department of IT Multimedia Nusantara University
and to give recommendation according to findings and
i ts. This study uses the framework of ITIL 2011
earch reference.

Il.  STATE OF THE ART

There is some previous research that used as a
reference in this writing, namely:

In the first study, the study audited the maturity
level of the Asset and Logistics Management Bureau
information system at IBlI Darmajaya at the
management level using COBIT 4.1 as its framework.
The measurement of the audit uses the Gallegos stages
and obtains the results, ie the DS1, DS10 and DS12
processes on the Deliver and Service domains
provided by the Bureau of Asset and Logistics
management to IBlI Darmajaya generally at the
maturity level of the Defined Process, there is an
expected maturity level at the managed level and
measurable is at level 4 and the gaps that exist both at
the user and management level do not show a large

gap [2].

The second study has the object of research that is
51 organizations in several countries, among others:
Austria, Germany, Switzerland, Mexico, Canada,
America, Singapore, and the Philippines. The study
was conducted using the COBIT framework and used

m IINMT, Vol. V, No. 2 | December 2018



the maturity model in level determination. The study
found that the overall level of process maturity in the
study was relatively simple, there was a lot of inter-
process variability in maturity with several processes
and there was still variation between organizations in
the process of maturity [3].

In the third study, research was conducted on
PURSAIR's IT services to determine how well the
services provided to users. The framework used in this
research is ITIL V3. Measurements are performed on
the domain service operation. This research has found
that there are still deficiencies in some parts, ie there
are no good human resource management in the
company, no documentation process and clear flow of
IT service process provided and the tools do not have a
clear standard in their use [4].

I1l.  METHODOLOGIES

The research method used in the measurement of
the maturity level of governance of informati

(OGC). These guidelines, which d
processes, provide the best prac
managing IT services [5].

In the domain service operation cO
pieces of indicators, including Incident Manag
Event Management, Problem Management, Access
Management and Request Fulfillment [6].

This research also uses the audit stages of G 0S
[2], namely:
1. Planning

his stage is the first stage performed. At this
stage, there are several things that must be
considered. To simplify the execution of the
planning then the hypothesis is determined
first using 5W + 1H, namely:

a. What is the method used in the
research?

b. Who is the resource person in question?

c.  Where is the research done?

d. Why is the research done?

e. How is the research done?

f.  When can the research implementation
begin?
2. Field Inspection
In a study, it is necessary to conduct a field
inspection. In the current study, field checks

were conducted to the UMN IT department.
The first thing done at this stage is to

interview with Mr. Dwi Kristiawan as a
UMN IT Manager. After the interview, it was
found that what happened to UMN's IT
department was about the development or
maintenance of UMN IT service, especially
in the service operation section because of the
development of the era, the adjustment must
be done. In addition, improvements to errors
and bugs also continue to be necessary. The
next step is spreading the questionnaire.
Questionnaires were distributed to obtain
quantitative data which will be processed at a
later stage. The results of the questionnaire
indicate that from 5 levels 1 indicator in the
domain service operation, there is an
indicator that can rise to the next level of
Access Management. Therefore, a 2nd level
questionnaire was created for the indicator.
The result of the questionnaire shows that
Access Management stops at level 2.

3. Reporting

The next stage is done by providing
information on the results of interviews and
questionnaires that have been processed.
rocessing information is done in accordance
ith the provisions of the maturity model that
isted on ISO 15504. Questionnaire level 1
as respondents as many as 8 people with a
atement of 60 items. It is known that the
results of questionnaire level 1 obtained the
result that there is 1 fruit indicator service
operation that can rise to level 2 of Access
Management. Then, the 2nd level
questionnaire for Access Management was
created by having 15 questions. The
stionnaire was distributed among the
N IT department. Respondents in the 2nd
el questionnaire were 9 people. The results
the questionnaire obtained showed that
ccess Management stopped at level 2. After
the results of the questionnaire obtained, then
conducted an interview to verify the data has
been obtained. The results of these interviews
are then processed and analyzed to serve as
findings, impacts, and recommendations.

4. Follow Up

The last stage is the follow-up. This last stage
is done by giving reports on research results
that have been done. Recommendations and
suggestions for IT departments are provided.
Recommendations that have been given can
be used as a reference by the IT department
to make improvements and improvements to
the department.

This study also uses the maturity level calculation
that existed on ISO 15504 which is listed in the book

[71
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There are 4 categories to determine whether an
indicator can rise to the next level or not, as for the
category include:

Table 1. Categories

Categories
N Not Achieved
P Partially Achieved
L Largely Achieved
F Fully Achieved

Average Score
0% - 15%
>15% - 50%
>50% - 85%
>85%-100%

Obtaining scores of each indicator is the average
result of all respondents that have filled in the given
questionnaire. In accordance with the provisions
contained in Axelos [8], an indicator is said to rise to
the next level when the average minimum score is>
85%.

IV. RESULT AND DISCUSSI@

Here is an analysis and discussion
based on the audit stages by Gallegos:

1. Planning

The planning of this reseal
as follows:

a. The first step is to req
conduct research to the IT'¢
Universitas Multimedia Nusa

b. Grant permission and directly request
permission to conduct research on
measuring the level of IT depart IT
maturity UMN.

c. Next, make an appointment with
department to condu ting t
will be useful for pre-interview.

d. Pre-interview with Mr. Dwi Kristiawan
as UMN's IT department manager. Pre-
interviews were recorded to be made as
transcripts.

e. After getting the desired data, the data is
then processed into a questionnaire.

f.  Questionnaire creation is done in
accordance with the ITIL 2011 level 1
framework.

g. The implementation of the questionnaire
staged to the parties concerned with
obtaining 8 respondents who are staff of
UMN IT department.

h. Processing the questionnaire and
converting the data onto a determination
value of measurement of the next level.

Based on the result of questionnaire
level 1 that has been obtained, there is
an indicator that can go up to level 2.

Creation of questionnaire level 2 is
based on indicators that managed to
level up with 15 questions.

Spreading the questionnaire level 2 is
done by obtaining respondents as many
as 9 people.

The results of questionnaire level 1 and
level 2 are then processed and analyzed
to make recommendations in
accordance with the findings obtained.

The next stage is to provide the
recommendations that have been
analyzed to the company for corporate
IT governance can grow and achieve the
desired target in accordance with the
framework of ITIL 2011.

Field Inspection

Here are the results of field inspections
obtained based on interviews and
estionnaires that have been done:

Interview Result. In order to obtain
more information about the focus of
UMN’s IT department services and the
problems that occurred or experienced,
interviews  were conducted. The
interview was conducted to UMN’s IT
Manager, Mr. Dwi Kristiawan. The
questions are discussed around the
problems with the department and are
useful for verifying the results of the
distributed questionnaires.

Based on information provided by
resource persons, UMN's IT department
has problems with their service
operations. The problems of the system
are related to the development and
maintenance that must be done in order
to improve the quality and quality of the
system and to fix the bugs in UMN’s IT
infrastructure.

The first focus of services carried out by
UMN's IT department is the service
operation section. However, according
to Mr. Dwi Kristiawan for the future did
not rule out that IT departments will
also focus on service design because
according to him both things are
mutually integrated.

The second focus of UMN's IT
department is security and safety.
According to him, this security problem
is very important because if the security
of a system has a good level of security
then people will believe and want to use
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it. In addition, security is sensitive
because it deals directly with
confidential data that should not be
accessed by just anyone. Therefore, the
UMN’s IT department is always doing
development that focuses on this
security problem so that security and
safety on UMN’s IT is not easy to be
broken so that will not happen things
that are not wanted.

b. Questionnaire Result. The making of the
guestionnaire was made based on the
existing standards in the ITIL 2011
framework according to the ITIL
Maturity Model and Self-Assessment
Service manual. The questionnaire
focuses on domain service operation
because according to interviews that
have been done with Mr. Dwi
Kristiawan the focus on UMN's IT
department is currently on the operation

benchmark  for
department. The
Incident Managem
Management, Acce
Event Managemen
Fulfillment.

Result of Level 1 Quest
an average gain of

Indicator
Incident Management
Problem Management
Access Management
Event Fulfillment
Request Fulfillment

79.18%

Based on the results of the questionnaire
obtained, on level 1 that managed to rise
to the next level is access management
with an average acquisition of 85%.

Result of Level 2 Questionnaire. The
results of level 2 questionnaire of the
access management indicators obtained
an average of 84.16%.

3. Reporting. The target measurements
specified are at level 3 for all indicators in the
service operation domain of the UMN’s IT
department.

RESULT AND TARGET

Request Fulfillment ——m
T

Event Management

1]

Access Management

Problem Management

8

Incident Management

1

0

~N
w
EEy

#Target #®Current

Figure 1. Result and Target

Figure 1 shows that the results obtained
from the measurement of service level
maturity provided by UMN’s IT department
are as follows:

Incident management level 1.

Problem management level 1.

Event management level 1.

d. Request Fulfilment level 1.

e. Access management level 2.

After the measurement results have been

found, recommendations are made in
cordance with the indicator.
ommendations made are
ommendations for improvement and
ommendations to reach level 3.

ommendations made are then provided to
N's IT department. The recommendations
are 158 total.

Table 3. Recommendations

Indicators Recommendation

Incident Management 32
Problem Management 32
Event Management 27
Request Fulfillment 29
Access Management 38
Total 158

4. Follow Up. Recommendations made are then
provided to the UMN IT department in order
to obtain follow-up. Recommendations given
to indicators Incident Management, Problem
Management, Event Management and
Request Fulfilment are recommendations for
level 1 improvement and to reach level 2 and
3. Whereas, Access Management
recommendation is recommendation level 2
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improvement and to reach level 3. There are
158 recommendations provided with the
following details:

a. Incident Management. There are 32
recommendations given to the incident
management indicators. 16
recommendations have been approved,
9 recommendations are approved and
done, 4 recommendations are approved
with adjustments, 1 is considered and 2
has no decision.

b. Problem Management. There are 32
recommendations given to the problem
management  indicator.  Of  the
recommendations, 12 recommendations
have been approved, 12
recommendations agreed and done, 7
recommendations agreed with
adjustments and 1 being considered.

c. Event Management. There
recommendations  given
management indicat
obtained among he
recommendations have
4 recommendations
adjustments and 14
being considered.

d. Request Fulfilment.
recommendations give
fulfilment indicator. A
recommendations have bee
8 recommendations approved and do
2 recommendations agreed with
adjustments, 6 rec

V. CONCLUSION

The research was conducted at the service
operation domain of UMN's IT department. There are
5 indicators that become the benchmark of
measurement in this domain, among other: incident
management,  problem  management,  access
management, event management, and request
fulfillment. The framework used is ITIL 2011.

From the measurement result of the maturity
model which has been done to UMN's IT department,
the following conclusion can be drawn:

1. Based on the measurement of the maturity
model that has been obtained then there are 4
pieces of indicators that remain at level 1,
namely: incident management, problem
management, event management, and request
fulfillment. Meanwhile, access management
indicators managed to increase from level 1
to level 2.

2. Recommendations made based on the
findings found have received follow-up from
the IT department and as many as 129
ecommendations have been approved from
e total of 158 recommendations. The
erage recommendation will be made in
arter 2, i.e. in April to June 2018.
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technology. This business model offers
for products owned by the seller. He
model is not yet common for agricult
of the process of buying and selling ag
is still done conventionally. The lac
commerce sites is the main reason
conducted. This research will develop al
commerce system. This system has two
that are sales module and purchasing module.
specifically develops sales modules for agricultural e-
commerce. In the development of modules applied
Dynamic System Development Methad. The use his
model is based on characteristic of th j i
limited number of development
development time. The development
project, feasibility study, business
model iteration, and design and build iteration. In this
study a prototype has been produced for the sales module
on agricultural e-commerce that is being developed.

Index Terms— Agricultural E-commerce, Sales
Module, Dynamic System Development Method, DSDM

. INTRODUCTION

Agricultural business is a trade process related to the
sale and purchase of agricultural commodities /
products. Agricultural products can be in the form of
agricultural crops, processed products of agricultural
crops, tools and materials needed for agricultural
processes. Nowadays, most of the trade in agricultural
products is still carried out conventionally, that is,
farmers sell their agricultural products directly through
cooperatives, middlemen, or buyers who come directly
to their place. The process of selling products that
utilize information technology is still very minimal.

Marketing or selling products using information
technology can be done through social media networks,
blogs, and existing online sales sites. Any media used

es and excess. Social media publications and
e a vulnerable level. In addition, this media is
to express and offer products needed for the
direct communication between sellers and

sales of agricultural products can also be
gh several existing commercial e-commerce
owever, these sites generally sell a wide variety
-specific items of agricultural products. Whereas
agricultural products have specific characteristics such
as short product age, unit or size of sales of diverse
products and specific product delivery processes.

erefore, ongoing research conducted the
t of an e-commerce application for

u products. There are two main business

esses.in the system: modules for product sales and
modules  for product purchases. Application
development is using Dynamic System Development
Method (DSDM). This paper specifically discusses the
sales module on E-commerce agriculture being
developed. The developed seller module aims to bridge
between the seller and the e-commerce system.
Through this module sellers can promote and sell
agricultural products that they have.

Il.  LITERATURE REVIEW

A. Dynamic System Development Method (DSDM)

Dynamic System Development Method (DSDM) is
a framework that contains knowledge about project
management of a system. Initially DSDM was a
framework used for software development processes.
But the latest version of DSDM has been equipped with
software development process, system engineering
process, and business development process on the
project, so the DSDM framework is now more general
and can be used on various engineering projects [1].
DSDM is a framework that can support the completion
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of projects on time and cost in accordance with the
planning. This framework is prepared based on the
successful experience of the development team in
carrying out engineering projects. This causes DSDM
to become a practical approach to flexible and practical
project management [2].

The DSDM method was created in 1995 by a non-
profit group in the UK. This method is a development
of the Rapid Application Development (RAD) method
and is an evolutionary model of its predecessor and
successor. The DSDM method appears through the
DSDM consortium not the result of scientific literature
[3]. Therefore this method is practical as a result of the
experience of practitioners skilled in engineering
projects. This method continues to evolve from 2001
with the term "Agile" Framework, 2008 with DSDM
Atern 4.2. and the latest version of 2014 DSDM is more
compatible with several frameworks and other system
development methods [4].

System development process in DSDM method
consists of 7 main stages: pre-project, feasibilit:
business study, functional model iterati
design and build iteration, implementatio
project. These seven stages are kno
pizzas and a cheese" as seen in figure

Feanihility
Buvnwes Study

Fig. 1. System Development WD'
Pre-project stages are done early before the project

starts. This stage will ensure that resources and funding
to run the project are available. Feasibility and business
study stages are carried out sequentially. These two
stages form the basis of the next development process.
Therefore these two stages must be carried out before
carrying out the next stage. The next three stages are
functional model iteration, design and build iteration,
and implementation can be implemented iteratively and
incrementally. DSDM provides the freedom for the
project team to take advantage of the flexibility of the
method in running the next three stages. The most
important thing in the DSDM is to understand the
purpose of each stage and the resulting product at each
stage [2].

B. E-Commerce

In today's global era promising new business E-
commerce models. This business model utilizes the
support of information and communication technology
(ICT). According to Turban et al [5], Electronic
commerce (electronic commerce, abbreviated EC, or E-

commerce) trading model that includes the buying,
selling, transfer and exchange of products, services or
information through computer networks, including the
internet.

E-commerce business becomes one of the most
important parts of the economy in Indonesia. According
to Gentur [6]. Agus Tjandra in Berita Satu [7] as vice
chairman & foreign relation of E-commerce
Association of Indonesia (idEA) stated that the total
value of Indonesia's E-commerce transactions in 2013
reached US $ 8 billion or around Rp 94 trillion and
predicted to increase up to US $ 24 billion or around Rp
283 trillion in 2016. The number of people who shop
online in the country recorded reached 4.6 million
people during 2013 and is estimated to increase to 8.7
million people in 2016.

E-commerce also provides many benefits for both
entrepreneurs and customers. Some benefits of e-
commerce according to Khan [8] such as increasing the
income of the entrepreneur, reducing the company's
pperational costs, saving time for shopping for
mers, and having a certain level of comfort in

the rise of digital world-based economic
called E-commerce there are actors or users
les and purchase transactions. Most of the
ed in e-commerce business in Indonesia act
namely 78.5% (office workers (63.4%) and
por (15.1%). While only 21.5% do business
ho acts as a seller [6]. Some E-commerce
panies are currently developing through the digital
world such as Lazada, Zalora, Tokopedia, Elevenia,

OlIx and many more. Quite a number of e-commerce
users open new opportunities for business models in
| esia

Some e-commerce related business

nities by [9], is :

rity Service, is a service to provide security
t ur computer or site, which aims to make
your data and systems safer against attacks by
irresponsible parties such as hackers and other
cybercriminals.

» Data Storage. This type of data storage service
primarily for which you need a lot of space to
store their data, which is usually stored through
cloud technology as well as servers owned by
service providers.

*  Web Hosting, is a type of business that acts as a
hosting service provider from a website that
allows people to have their own site.

» Shopping Cart is a transaction collection service
that you will or have already done, so that the
buyer will know how much the total purchase
he/she has to spend.

*  Web Design is web site design services that are
useful to add an interesting impression for your
site so that more visitors from websites that have
been made.
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« Merchant Processing is a form of business that
serves relationship activities between sellers,
buyers, and third parties, in this case financial
services such as banks. Its role is as a mediator
transaction between the seller and the buyer.

e Online Marketing is a product marketing
activities conducted through the internet, such as
video ads uploaded on the official website of a
company and so on.

C. E-Agriculture

Agricultural websites have been widely developed
in several countries including Indonesia. Agricultural
Information System using web technology is often
referred as e-Agriculture. There are several
understandings about the definition of e-agriculture
including e-agriculture understood as 1) information
related to agriculture; 2) technology or tools for
information and communication; 3) various types of
agricultural information; 4) all stakeholders who will
benefit from agriculture; and 5) the benefi
agriculture can gain from the applicatig

the application of e-agriculture can k
information system, remote sensing, ar
of wireless equipment [10].

According to Cecilia [11], E-A¢
that appear at the intersectio
informatics, agricultural de
entrepreneurship, refers to agric
technology dissemination, and informatio
enhanced through the Internet and related te
The use of the digital world in conducting busine
processes has a huge impact on the growth of the
agricultural economy market. cordi the
Organization, Food and Agricultur
agriculture are:

» As part of a national ICT str
the development and impleme
e-agriculture strategies that focus on providing
reliable and affordable connectivity and
integrating ICT in rural development to support
food security and fight against hunger.

» Collaborating and sharing knowledge in
agriculture via electronic practice communities,
including the e-Agriculture Community, in
sequence to exhibit and promote models,
methodologies, good practices and adoption of
Open Access standards and interoperability,
effectiveness and fair use of ICT for sustainable
agriculture and rural development.

» Promote the creation and adaptation of content
including in local languages and contexts from
trusted sources, including, to ensure equitable
and timely access to agricultural knowledge by
resources- Poor men and women farmers,
foresters and fishermen in rural areas.

« Develop the digital literacy of rural and remote
institutions and communities in the region to

consider local needs and constraints by
providing appropriate learning opportunities for
all that will enhance the individual and
collective decision-making skills.

* Promote the use of ICT to strengthen the
country's resilience capacity, Communities and
individuals to reduce and adapt to nature and
humanity - Create disasters, food chain
challenges, socio-economic and other crises,
Conflict and trans-boundary threats, diseases
and environmental degradation.

* Promote public-private  partnerships in
collaboration with CSOs / NGOs, cooperatives,
farmer organizations, academics, research
institutions In the agricultural sector (which also
includes forestry and fisheries) for Inclusive,
efficient, affordable and sustainable ICT
services and initiatives in Indonesia Agriculture
and rural development which will promote the
widespread use of ICT and encourage
sustainable agribusiness business models.

e e-agriculture applications have been
d including e-Choupal (India), Agricultural
nformation System (Bangladesh), and
ganda) [13].

I1l. RESEARCH METHODOLOGY

ethod used in developing the system is the
ethod. There are 6 main stages in the research
e-project, feasibility study, business study,

and implementation.

A. Pre-Project

tage, all resources for system development
e. For the development of agricultural e-
it takes resources of energy for process

ysis,designing and coding the program. The need
of this resource has been fulfilled with the formation of
a team of developers consisting of 2 college students
and 4 lecturers from Information Systems and
Informatics. Meanwhile for financing, this research
activity was fully funded by the Institute of Research
and Community Service Duta Wacana Christian
University for the system development process and the
Information Technology Faculty for publication
funding from research. Besides the resource,
initialization process and planning have been done
when pre-project. Developed system is a part of process
of development Integrated Agriculture Information
System (IAIS). IAIS is the main project that has been
built since 2015 and is scheduled to end in 2022.
Agricultural e-commerce developers is a part of the
IAIS project and become focus project in 2018.
Therefore the development of an agricultural e-
commerce system is based on the IAIS blueprint that
developed in 2016 - 2017 [14] [15] [16]. With the
availability of supporting resources for the
development of agricultural e-commerce systems, the
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system development process can proceed to the
feasibility study stage.

B. Feasibility Study.

Problems that will be resolved at the feasibility
study stage are problems related to the unavailability of
online sales and purchase of agricultural products. Even
though this system can help farmers in expanding the
market for selling agricultural products they have. For
this reason, this research developed an agricultural e-
commerce system. Reviewed from the availability of
resources and funds to support research that has been
defined in the pre-project then the planned project is
feasible to run.

C. Business Study

Business study for system development have been
done when developing blueprints for 1AIS. The
development of e-commerce is an activity that matches
the second goal of IAIS business motivation. This goal
is a development of architecture and application
IAIS. This goal have an objective, that are
strategy for system development; 2) Availz
Infrastructure; and 3) Developmen
Information Systems and Knowledge
[16]. Specifically for module developim
conducted observation for sales and
in some farmer groups in Sleman,
Yogyakarta. Researchers also did it
article related with sales and pur
processes activities. In particular, researc
some business process in some online stores:

D. Functional Model Iteration

Functional Model Iteration is
functional definitions of the syste
Activities at this stage are done it
several activities undertaken at this
plan, create functional prototype, rev ,
identify functional prototype. Based on the collected
data from business study and observation for some
well-known e-Commerce sites, sales module can be
consists the following functionalities: 1) user
management; 2) product management; 3) sales
transaction management; and 4) reporting management.

E. Design and Build Iteration

At this stage the module design process for sales on
agricultural e-commerce is carried out. The design
process is based on module functionality that has been
defined in the previous stage. Based on the 4
functionality of the seller module, 8 functions are
generated in the seller module. Mapping functionality
and function in the module can be seen in table 1.

Table I. Modul Functionality Mapping.

Function Module
Registration

Functional Model
User Management

Login

Function Module
Product data management

Functional Model
Product Management

Sales Transaction Check product prices

Management _

Sales transaction management
Reporting Function of user reporting
Management

Function of admin reporting

Function of non login user reporting

The design of sales modules includes designing data
flow diagram (DFD), designing of database, flowchart,
use case diagram, activity diagram, sequence diagram,
and user interface. The DFD design is intended to
describe the Entities, processes, and data flows that
flow in the sales module. DFD seller module level 0 can
be seen in figure 2.

Pradure Dete
Prover T rormmctrom
Late o Pegeaet
I aler 1
e Mode
Trermertise arrorn
Uptred Poadiet,
. Warage Produet Dets
Nodoer Dete Merage Fretut Dete
e Dwra Proguc
Bepoe e Dare
Pradunt Dote
v atrtptiem
L]
Attrree

Database design of purchasing module is designed
using Entity Relationship Diagram. This process uses
Logical Data Modelling. There are 8 steps in the
ing: 1) identify main entities; 2) depiction of
nship; 3) defining primary and secondary
fining foreign key; 5) business rules
) non-key attribute addition; 7) validating
n rules; 8) data dictionary creation. There
are 16 entities in e-commerce database. The followings
are relation scheme:

« Master_detail user (ID_User, nama,
jenis_kelamin, tanggal_lahir, alamat, provinsi,
kabupaten, kecamatan, kelurahan_desa,
no_telpon, email, foto),

» Master_kategori(ID_Kategori, Nama_Kategori,
Deskripsi, aktif),

» Master_Kategori_Topik(ld_Kategori_Topik,
Nama_Ketegori_Topik)
» Master_user_kat(ID_kategori, ID_user),

» Master_user(ID_User, Password, PIN,

Tingkat_Priv),

» Master_Produk_Tani(ID_Produk, ID_Spesies,
ID_Kategori, Nama_Produk,
Deskripsi_Produk, Satuan),

» Master_Spesies_tanaman(ID_Spesies,
Id_Morfologi, Jenis_Tanaman,
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Nama_Tanaman, Nama_Latin, Habitat, » Trans_Komentar_Diskusi(ID_Topik, ID_User,
Masa_Tanam, Akar, Batang, Daun, Buah, Biji, Komentar, Tanggal, Waktu),
Perkembangbiakan, Fotol, Foto2, Iklim,
Jenis_Tanah, Kelembaban),

« Trans_Pembayaran(ID_Pembayaran,
ID_Permintaan,  ID_User,  No_Rekening,

« Master_Kategori_Produk(ID_Kategori, Nama_rekening, Jumlah Rekening,
Jenis_Kategori, Nama_kategori), Bukti_Rekening),

» Master_alat_tani(ld_Alat, ID_Kategori, e Trans_permintaan(ID_Permintaan, ID_User,
Nama_Alat, Deskripsi Alat, Spesifikasi, ID_Penawaran, Qty, Harga, Tgl_Kebutuhan,
Harga_terendah, Harga_Tertinggi, Fungsi), Tgl_Permintaan, Status Bayar, Status Kirim),

» Master_bahan_pertanian(ID_Bahan, and
ID_Kategori, Nama_Bahan, Deskripsi_Bahan, » Trans_penawaran_prod_tani(ID_Penawaran,
Spesifikasi_Bahan, Harga_Terendah, ID_User, Tanggal Penawaran, Spesifikasi
Harga_tertinggi, Fungsi_Bahan, Jenis_Bahan), Barang, Id_Barang, Kondisi Barang, Merk,

. . . . Harga, Tahun_Produksi, Gambarl, Gambar2

» Master_Hasil_Tani(ID_Hasil, ID_Kategori, ’ r ol et A '
ID_Spesies, _ Nama_ hasil, Deskripsi_ Hasil, Status, Satuan_Barang, Validasi Admin).
Harga_Terendah, Harga_Tertinggi, Satuan), _ Complete figure of Database design can be seen in

« Trans_Topik_Diskusi(ID_Topik, Figure 3.

Id_Kategori_Topik, 1D_User, Judul_Topik,
Tanggal, Waktu, Isi_Diskusi),
- " Trans_Topik_Diskusi Trans_Komentar_Diskusi
Master_Kategori_Topik (60) (180)
(©) 1:2915_Topik(PK) 1:3091D_Topik(FK)
ID_Kategori_Topik(PK) ID_Kategori_Topik(FK) ID_User(FK)
ID_User(FK) ID_Topik+ID_User(AK)

1:1;

1:1;

Master_Bahan_Tani
T ((23)0) 1 Master_Produk Tani
anan .
1D_Kategori(FK) L (900)
k3 1:300 ] ID_Produk(PK)
Master_Kategori_Produk Master_Alat Tani| 15— |OFX) - *
(3) L#1:30 (900) H— SAa T 11
ID_Kategori(PK) :B:ﬁ‘;épofi)(,:,() | Trans_Harga_Produk
(900)
ID_User(FK)
Master_Hasil_Tani j ID_Produk(FK)
(900) 1D_Prod+1D_User(AK)

ID_Kategori(FK) Master_Kategori

(©)
1D_Kategori(PK)

q 1:20
Master_User | 1 Master_Detail_User |

#H _ (60) . (60) Master_User_Kategori
#ID_User(PK) [ ID_User(FK) (60)
E r ID_Kategori(FK)
1 ID_User(FK)
ID_Kat+ID_User(AK)
1:30
°d
Trans_Penawaran_Produk_Tani Trans_Permintaan
o4 (1800) (18000)
H 1:10 =
ID_Penawaran(PK) I pemnet)
1D_User(FK) ID_User(FK)

? 2

] Trans_Pembayaran
1:3000" 04 (180000)

ID_Pembayaran(PK)
ID_Permintaan(FK)
ID_User(FK)

pO—10:1—

Fig. 3. Entity Relationship Diagram System.

Use case diagram system consists of 2 user
categories that are user that act as end user who is a
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farmer, seller, and common user. The second user
category is an admin of the system. Use case diagram
can be seen in figure 4.

trg
B ghots ot
Wariagn Duls
o Frosbnt

Views Provke
it
4 1o mrnne theny all
[ . .
[T Ropertng
1 e | e

Frodhant Dol
RECE

hors wisay
Naw

e R and 8
Watin

Fig. 4. Use Case Diagram of Sales Module.

Activity and sequence diagram developed base on
the function of the module. Activity diagram descri
business process that happen in the system.
activity diagrams in the sales module th
diagram for process of login, registration
product, product management, u

check delivery status. Meanwhile sequence diagrams
describe or display interactions between objects in the
system arranged in a sequence or time series. There are
7 sequence diagrams in the system that are sequence
diagrams login, registration, product validation, user
validation, product price checks, delivery status checks,
and sales transactions. Sequence and activity diagrams
for each sales transaction can be seen in figures 5 and
6.

After the design process, proceed with the module
coding process. The modules using PHP and HTML 5
as a language programming for website, MySQL for the
database, Sublime tools as program code editor, and
XAMPP Control Panel software. The design and
implementation process will be done in an iterative
manner with each function in the module.

F. Implementation

The implementation stage is the stage of delivering
products to users. This stage will be done through user
proval and user guidelines, user train, implement, and
iness reviews. Ongoing research has not reached the
entation stage. This research is currently on
nd build sales module on agricultural e-

Buver Home Seller l Transacton Lit [ Demand ’ Payment Uit | Payment ]
i Lz;-_l L,_J ___Page | transacton | | Page | | Transacten
T r I ! E E
Product ‘ \ |
v Ascopt . | .
| Sendng Sales Transactons | )
| Data 4 | |
: : Sendig Data 1 : :
' | Transacton | '
i | M Chacllg | | .
| | ' Transacton ‘ | )
| | f . | Checkng | ;
! ! : : Poywent | :
| ! | recept ol Change |
: i . | Status *
| : ; ' already Pat"
| | | ' T -
5 3 f | 5 T] order
: | ' | has not
: 1 | Change : TH A
\ e ccrcccan- e 3 Order slimady - « « o« « - - [oencccna
: . “already i ‘ : "
! Ssend’. —— L ! |
: : : Paymant : :
' | Confimaton ' :
( Ta Smianinanl o mm'm-m - T : - - - - - Y : :
Fig. 5. Sequence Diagram Sales Transaction Process.
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Admin | System Buyer

Fig. 6. Activity Diagram of Sales Trangact
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Product
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IV. IMPLEMENTATION AND ANALYSIS

A. Implementation of Sales Module

This system is part of the agricultural sales E-
commerce system development so that the main process
of this system is the process of buying and selling
transactions. The development of sales modules on
agriculture is divided into 2 menu views that are seller
display which consists of login page, seller main page,
product list page, product form add page, product offer
form page, product listing page, product price check
page, sales page, inbox page, seller report page, profile
page. Furthermore, the admin views consists of the
admin main page, product category listing page,
product list page, product offer list page, seller list page,
seller validation page, seller data page, product
availability page, transaction data page, payment
validation page and report page admin. Site maps of the
sales module can be seen in Figure 7. Meanwhile, the
product listing page, entering product offer details,
es transactions, product discussions, and sales
can be seen in figures 8,9,10, 11 and 12.

Selling mhox B I"_":]‘::""' Report Profil
| ‘Sales List Product Sales
Information | Discussion Equipmcent | aastin

Order Product [ Sales

—| Checking i l Review St Report
Status

Agricultural
Product

vFig. ’ SgMa'p Sges Mgmle.

Dafar Proous

Frogus Hasd Ten

Fig. 8. Product List Page

Alasubin Dol Produk

Fig. 9. Enter Product Offer Details Page
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o rooh ooal w
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Fig. 10. Sales Transaction List page
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Fig. 10. Sales Transaction List page

Fig. 11. Product Discussion Page
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B. Testing System

Module testing is using the black
black box testing focuses on
specifications of the software. Applica
find out the errors by checking whether the
received properly, and the output is in accorda
what is expected. Table Il is a table of the number of
tests and the results of the sales module trial.

Table I1. Modul Functiona

No Type of Number of
testing button/function

1. System User | 23 button
Interface

2. Basic System | 3 function 81 100
Functions

3. System Form | 6 Form Entry 40 100
Handle

4.. | System 2 cases 6 100
security

Based on the data in table II, it was found that the
results of black box testing is 100% success in all test
cases. Thus it can be said that the sales module
prototype can be used for sales transactions on
agricultural e-commerce.

C. Discussion

Dynamic System Development Method is an agile
method that applies the iterative and incremental
principles in development process. The utilization of
this model is based on the limited number of project
team and short development time. The project consist

of 6 members and 6 months (180 days) project time.
This module is developed with 9 iterations. Time for
each iteration is around 20 days. Activities and function
developed in each iteration can be seen in Table I11.

Table I11. Iteration Activities.

Iteration Activities/ Function Increment Time

1 User Registration 20 days
User Login

2 Product Data Management (CRUD Product | 20 days
Data)

3 Testing and Module Improvement 20 days

4 Sales Transaction Management (Sales Data | 20 days
CRUD)

5 Product Discussion Feature 20 days

6 Testing and Module Improvement 20 days

7 Reporting Module for user and admin 20 days

8 Testing and Module Improvement 20 days

9 Testing and Module Improvement 20 days

D. The Analysis of Strength and Disadvantage
Module

Based on the trial testing and observations it is
own that the system has several advantages that are
b-based system so that it can be used extensively;
stem has a recommended price feature to make
all reports on the system can be saved in pdf
d 4) the system is able to send statements via
the system also has two main disadvantages
here is no limit on sending image files and
orms are still limited to jpg, jpeg, png, and
) system not yet full feature and network
oduct payment.

is module is in development phase and needs to
e tested and evaluated. Some evaluations and testings
should be conducted, such as usability testing and
acceptance testing for application. By using the result
e test, it will be used to improve the system

alities and modules. After conducting the test
nce test, the system will be ready to be

em

V. CONCLUSION AND FUTURE WORK

A. Conclusion

Some conclusions that can be formulated in this
research include: 1) prototype of sales module in
agricultural e-commerce system developed using
dynamic system development method consisting of pre-
project stage, feasibility study, business study,
functional model iteration, and design and build
iteration; 2) Prototype module has 4 definition of
functionality that are user management, product
management, sales transaction management, and
reporting management; and 3) based on the results of
the system testing turn out that all functions and pages
in the system can run properly and correctly.
Nevertheless, to have sufficient knowledge and
understanding system quality and performance,
usability and acceptance test will be conducted.

WP [INMT, Vol. V, No. 2 | December 2018
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B. Future Work

The next work that must be done includes the
development of purchase modules, integration of sales
and purchase modules, agricultural e-commerce
usability  testing, and preparation for the
implementation stages of the system.
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Abstract— Scheduling is a hard problem due to much
considerations in many goals. Combination of goals in
this scheduling cause the problem hard to solve even
when using mathematical techniques. Optimization is a
method which aim to achieve the best result with the least
cost as possible. Optimization for large scale
usually done with more modern techni
metaheuristic. Genetic Algorithm belongs
system called Evolutionary Algorithm whieh
for solving the best value in optimization
this food stand assignment scheduling
Genetic Algorithm with population
crossover with crossover rate of 0.2
0.0125, and roulette wheel selection.
conducted with three coordinator
consumtion that results in three cons
building this system. Testing is done for th
achieve mean fitness that is 87.967%, 89.60
85.001% for FesTlval, TechnoFest, and DI
respectively.

Index Terms—Genetic Algorithm, |Roul eel
Selection, Scheduling, Stand, Unifor rossover
l. INTRODUCTIO

In the process of scheduling, the use of tools such
as Personal Digital Assistant, computer, smartphone,
or even a notebook is inevitable [1]. Those tools are
highly recommended for creating schedule.
Scheduling problem is a troublesome problem due to
consideration of many goals [2]. Combination of goals
in scheduling cause the problem hard to solve even
when using mathematical techniques. There are some
constraints while creating a schedule, such as
processing time and waiting time. A schedule counts
as optimal when it can cover all those constraints.

Optimization is a method which goal is to achieve
maximal result with as minimum cost as possible [2].
Optimization can be done with various methods.
However, for great scale cases, generally modern
technique such as metaheuristic is used. Metaheuristic
is capable of solving complex problem by trailing some
solutions and create a smaller solution, hence an
optimal solution might be found.

Komang Setemen has successfully implemented
Genetic Algorithm in lecture scheduling system [3].
Scheduling with small dataset which is 53 to 88
subjects is done within 5.000 generation and results in
zero for its fitness value, which means there is no
ision between schedules. Scheduling for a larger
which is 141 courses, Genetic Algorithm is
of generating a no collision schedule within
2nerations. On the other hand, research by
riah proved that final exam scheduling
able to be solved with population size of 50,
ate of 0.6, and mutation rate of 0.001 [4].
research by Marbun compares Genetic
and Particle Swarm Optimization in solving
scheduling problem [5]. It shows that Genetic
gorithm results in the best fitness value which is 1.0,
while Particle Swarm Optimization only results in
fitness value of 0.111.

per, we investigate Genetic Algorithm for
ood stand assignment scheduling in three
Ival, TechnoFest, and DISCO. Ferdinand
ordinator of funding division of Festival
2016 event said that lots of time needed for creating a
schedule for food stand duty. Lecture schedule that is
very various among committees make it even harder to
create a schedule.

The structure of this paper is as follows. In Section
11, Genetic Algorithm is discussed. In Section 11, we
describe the design of our scheduling system.
Implementation and testing of Genetic Algorithm in
our system described in Section IV. In Section V,
conclusion and future works are discussed.
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Il. GENETIC ALGORITHM

Intar Fosuation  ————>1 Fimens Evaliatien Setection

Feprosucton

| NewPrpuaten je————  Crossover sne

Mutaton

Figure 1. Genetic Algorithm Cycle

Genetic Algorithm belongs to Evolutionary
Algorithm which is often used for obtaining a value in
an optimization problem [6]. This algorithm is similar
to the process of genetic that is in organism or natural
selection principle, which is only strong organism can
survive in certain environment. Genetic Algorithm
cycle first introduced by David Goldberg. Figure 1
shows the Genetic Algorithm cycle [2].

There are several important components in
Algorithm, those are:

1. Chromosome

One chromosome or individual
solution [2]. Generally, encodi
some n solution using binary n
binary encoding.
Binary encoding is often used d
and easy to trace [7]. It has to
binary encoding is used, the proce
decoding have to be done in the last™f
Genetic Algorithm. Genetic Algorithm  wi
prepare population as a set of individual. Each
individual  represents  one @ solution. his
population means that ther
solutions due to various i
population. Size of recommend
[8].

2. Fitness
Fitness function could tell how optimal a solution
is [2]. Each individual in the population will be
evaluate by fitness function. Formula 1 is a fitness
function that is generally used in Genetic

Algorithm.
1

FO) = o )
where f(x) will produce a good fitness value. After
every solution has been evaluate with the fitness
function, some chromosomes will be selected. The
chosen chromosomes will be the parent for next
generation.

3. Roulette Wheel Selection
Roulette wheel selection can be imagined as a
circle that is split as many as the number of
chromosomes [2]. Every area in the circle
indicates the chance of every solution which will
be picked randomly. Every time the wheel is
played, the cursor will point at a specific
individual [2]. Hence, individual with higher

fitness value has a greater chance to be chosen as
a parent.
4. Crossover
Crossover is an operator in Genetic Algorithm that
involves 2 parents to produce a new offspring [2].
Chaturvedi advocates to choose a crossover rate
20 times greater than the mutation rate, which is
around 0.25 to 0.95 [8]. There are 3 kind of
crossovers, which is one-point, two-point, and
uniform crossover. One-point crossover which is
inspired from the biology process has a blind spot,
which is the offspring combination will be the
same as the parent in several cases [7]. Two-point
crossover seems to be a good method for
multipoint crossover. However, the performance
of two-point crossover will drop when population
is converging due to the reduction of productivity
from crossover. Uniform crossover which can
change every bit in chromosome can handle the
drawbacks from those two crossover methods.
Therefore, uniform crossover is more superior to

Autation might bring out new individual
is not born from crossover [2]. Element that
e mutated is chosen randomly. The higher
tation rate will result in more fluctuate
s value [8]. Mutation rate generally ranged
0.001 to 0.05. The purpose of mutation is to
erate a new individual which is different from
other individual in current population. Mutation
might create a new solution to come out from local
optimum [2]. Bit flip mutation is generally used
for bit encoding. Bit flip mutation will randomly
verse the bit value [9].

tic/Algorithm consists of 5 steps:

De ine the size of population, crossover rate,
and mutation rate. Initiate a random population.
Evaluate each chromosome in the population with
fitness function.

Set iteration t = 1.

3. Do a selection to choose the parent for crossover
phase.

Crossover phase for the chosen parent.

5. Choose some chromosome in population for
mutation phase. Evaluate each chromosome with
fitness function. If the solution has not reached
optimization, set iteration to t =t + 1. Back to step
3.

N

&

I11. SYSTEM DESIGN

A. Data Collection

Interview is conducted to collect data which
purpose is to know the real problem deeper and to
gather information that have relevance with food stand
scheduling. Interviewees comes from 3 students that
used to create a schedule for events in scope of Technic
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and Information Faculty in Universitas Multimedia
Nusantara.

Ferdinand, Fisichela Thioanda, and Tommy
Miyazaki who was coordinator of funding division of
TechnoFest 2016 have a same insight of the most
fundamental thing while creating a schedule which is
each committee assignment must not collide with their
lecture schedule. In one-week period, each committee
will be assign 4 to 5 hours for food stand duty and this
assignment is continuous. Committees assign as the
earliest have to move the food to the stand. Therefore,
Ferdinand suggest a male committee for morning
assignment.

B. System Model

System model from food stand scheduling is shown
in Figure 2. There are 6 components in this system,
which is:

1. Committee
Committee is able to input their lecture sched
and obtain food stand assignment
every event they participate.
2. User Interface
User interface for displaying the i
stand assignment system. Comm
are able to interact with sy
interface.
3. Admin
Admin is capable of creating a ne
committee demand. Furthermore, @
capable of viewing all event’s informa
4. Database
Database is used to store information of every
event, committee, and assignment.
5. Coordinator
Coordinator is students that is u
assignment schedule. Coordi
provide constraints in making a
6. Generate Schedule
Generate schedule is the process of creating
schedule with the implementation of Genetic
Algorithm.  This  Genetic  Algorithm  use
population size of 50, crossover rate of 0.25, and
mutation rate of 0.0125. Generate schedule
purpose is to create a schedule based on specific
event data and constraints that is given by the
coordinator. Schedule that has been generated is
stored in database.

CORETIN
PR

b EES
gz =

J CooERtRATOR

CAMUEATE SRR LS

gl P
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Figure 2. System Model

C. Sitemap
There are 2 sitemaps in this system. Admin
sitemap is shown in Figure 3.

£ l.au:th
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AsdEvest | | Evem List | Password |
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Figure 3. Admin Sitemap

When the first-time user enters the system, user
irect to Landing Page. User can choose to
ister. User that has login successfully and

[Tedeyg |
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| Logm || Rogutry
— Ben e
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Figure 4. Committee Sitemap

Committee sitemap is shown in Figure 4. User that
has successfully login and is marked as committee will
be able to see their schedule, join new event, view their
event, change their profile, and change their password.
Besides that, user might also view every committee in
any event they participate in, edit schedule, and view
pending request.
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D. Flowchart

Process flow of Genetic Algorithm is shown in
Figure 5. Genetic Algorithm starts with initialization of
every data that is needed, including the starting
population. Iteration will start from 1. Fitness will be
calculated as reference for Probability Distribution
Function (PDF) calculation. Then, there is selection
phase for obtaining a better chromosome to be included
in crossover phase. After crossover phase, there is
mutation phase. Mutation phase is done for some
chromosome that is chosen randomly. Then, fitness
will be calculated as reference for next PDF
calculation. Iteration counter will increase by one by
now. If solution is not optimal yet, then there will be a
loop from selection phase. An optimal solution will be
store to events table in database and success message
will be shown.

Figure 5. Generate Schedule Flowchar

IV. IMPLEMENTATION AND TESTING
A. Implementation

Tectwedont

Figure 6. Home Committee Interface

The interface of home committee is shown in
Figure 6. In this page, committee is capable of viewing
every events they participate. Committee that is place
in funding division has more privilege, which is to
generate a new schedule, accept or reject committee,
edit current schedule, and delete event.

See schedule interface is shown in Figure 7. In this
page, committee is capable of viewing the food
assignment schedule of a specific event. The name of
themselves will be emphasized.

My Sctwdue .0 a

Figure 7. See Schedule Interface

My schedule interface is shown in Figure 8. In this
page, committee is capable to see and change their own
lecture schedule. There are 3 colors that have different
meaning. Green indicates there is lecture schedule,
orange indicates there is a food stand assignment, and
red means there is a collision between both.

em Testing

stem testing is done by comparing the fitness
ue which is generated with different penalty point
and iteration. Genetic Algorithm in this system uses
population size of 50, uniform crossover with
te of 0.25, mutation rate of 0.0125, and
el selection. Dataset for testing is from a
event data which is FesTlval 2016,
2016, and DISCO 2017. Then, a schedule
for every case and fitness value that has
been generated this way is noted to find its mean.
Recapitulation of this testing can be seen in Table 1.
The highest fitness mean is achieved by setting the
iteration to 30.000, 6 penalty point for schedule
collision, 4 penalty point for each hour that made a
committee to exceed their max duty hour, and 1 penalty
point when a female is assigned to the earliest period.
The highest fithess means for three events are
87.967%, 89.609%, and 85.001% for FesTlval,
TechnoFest, and DISCO, respectively.

Table 1. Recapitulation of Fitness Value

Event Collis | Max Gender | lterati Mean

ion Hour Penalty | on

Penal | Exceeded

ty Penalty
FesTlval 6 3 1 10.000 85.771
FesTlval 7 3 1 10.000 | 85.386
FesTlval 6 4 1 10.000 | 86.944
FesTlval 6 3 2 10.000 85.765
FesTlval 7 4 1 10.000 | 86.573
FesTlval 7 3 2 10.000 85.977
FesTlval 6 4 2 10.000 | 86.386
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Event Collis L/'ax <P3€nd|<tfr Iterati | Mean should not collide with committee lecture schedule,
on r n on
ponal | Excoeded | Y food stand duty hour should not exceed 5 hours for
ty Penalty one-week period, and the earliest period of each day
FesTlval 7 4 2 10.000 | 86.184 it ;
FecTivl 5 3 - 200001 86758 should prioritize a male committee.
e e . o The experimental results indicate that the highest
FesTIval 6 3 2 20.000 | 86.428 mean fitness value can be obtained with penalty point
FesTlva: 7 4 1 20.000 | 87.312 configuration such as, 6 penalty point for schedule
FesTIva 7 3 2 20.000 | 86.181 i ;
FeeTival 5 2 > 50000 | 87432 coII|S|9n, 4 penalty point for each hour that made a
FesTlval 7 4 2 20.000 | 86.103 committee to exceed their max duty hour, and 1 penalty
Eei:va: g g 1 ;‘gggg gggg point when a female is assigned to the earliest period.
€S l1val . H H H 0,
FesTival 5 n I 30000 1 87967 The highest fitness mean for three event is 87.967%,
FesTlval 6 3 2 30.000 | 86.564 89.609%, and 85.001% for FesTIval, TechnoFest, and
FesTlval 7 4 1 30.000 | 87.554 DISCO, respectively.
FesTlval 7 3 2 30.000 | 86.147
ESSI:Va: ‘75 j g ggggg géggg Based on the research that has been done, here are
esllva . . .
DISCO 5 3 1 10.000 | 8266 some ideas for future research.
DISCO 7 3 1 10.000 | 82.328 . L .
DISCO 5 ) 1 10.000 | 84297 1. System can be integrated with single sign-on from
DISCO 6 3 2 10.000 | 83.065 UMN system, hence system can gather the lecture
g:ggg ; g g igggg ggggl schedule for each committee automatically.
DISCO 6 7 2 ' 13 This_ system can be deve]oping to bg mobil_e
DISCO 7 4 2 application to ease committee in viewing their
DISCO 6 3 1
DISCO 7 3 1
DISCO 6 4 1
DISCO 6 3 2 REFERENCES
o - . - 5. 2009. Agar 24 Jam Lebih Efektif. [Online]. Available
DISCO 5 7 > /lifestyle.kompas.com/read/2009/12/15/13422113/ag
DISCO 6 3 1 I, A. L., “Optimasi Penjadwalan Karyawan Pengawas
DISCO 7 3 1 angunan Kapal Dengan Menggunakan Algoritma
DISCO 6 4 1 etika,” Depok: Universitas Indonesia, 2012.
g:ggg S i i Setemen, K., “Ilmplementasi algoritma genetika dalam
DISCO 7 3 > 30:000 pquempangan si;tgm aplikasi penjadwalan kuliah,” Singaraja:
DISCO 5 2 2 30.000 ] Universitas Pendidikan Ganesha, 2010.
DISCO 7 4 2 30.000 | 83.908 [4] Qoiriah, A., “Penjadwalan Ujian Akhir Semester dengan
TechnoFest | 6 3 1 itma Genetika (Studi Kasus Jurusan Teknik Informatika
TechnoFest | 7 3 1 ” Surabaya: Jurnal Manajemen Informatika UNESA,
TechnoFest | 6 4 1
TechnoFest | 6 3 2 « . . . .
TechnoFest | 7 2 1 Y., “Perbandingan Algoritma Genetika dan Particle
TechnoFest | 7 3 2 Optimization dalam  Optimasi  Penjadwalan
TechnoFest | 6 4 2 .00 X h,” 2013.
TechnoFest | 7 4 2 10.000 | 88.248 [6] Leow, P., “Genetic Algorithms Demystified: Unravel the
TechnoFest | 6 3 1 20.000 | 88.177 Myths and Power of Genetic Algorithms in Machine
TechnoFest | 7 3 1 20.000 | 87.92 Learning,” 2016
TechnoFest | 6 4 1 20.000 | 89.266 ' ’ . . .
TechnoFest | 6 3 2 20.000 | 88.04 [71 Man, K. F., Tang, K. S., & Kwong, S., “Genetic Algorithms:
TechnoFest | 7 4 1 20.000 | 88.177 Concepts and Applications,” IEEE Transactions On Industrial
TechnoFest | 7 3 2 20.000 | 87.81 Electronics, vol. 43, no. 5, 1996.
TechnoFest | 6 4 2 20.000 | 88.477 [8] Chaturvedi, D. Soft Computing Techniques and its
TechnoFest | 7 4 2 20.000 | 88.692 Applications in  Electrical  Enginering, Studies in
TechnoFest | 6 3 1 30.000 | 88.95 Computational Intelligence (SCI), Berlin: Springer-Verlag
TechnoFest | 7 3 1 30.000 | 89.091 Berlin Heidelberg. 2008
TechnoFest | 6 4 1 30.000 | 89.609 9 o . . .
TechnoFest | 6 3 2 30.000 | 88.564 [9] Kramer, O., Genetic Algorithm Essentials, Springer
TechnoFest | 7 4 1 30.000 | 88.367 International Publishing, 2017.
TechnoFest | 7 3 2 30.000 | 87.979
TechnoFest | 6 4 2 30.000 | 89.204
TechnoFest | 7 4 2 30.000 | 88.772

V. CONCLUSION AND FUTURE WORKS

Genetic  Algorithm  has  successfully  been
implemented in this food stand assignment scheduling
system. This system generates a schedule for one-week
period. The result of interview concludes 3 constraints
that is used as references in generating a schedule.
Those 3 constraints are food stand assignment schedule
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Abstract— PT Hema Indonesia is
company established in 2001 and has cont
Nowadays the company has supp
processes in various companies, Su
information systems. The purpose of t
get an overview of the performa
systems in order to determine the
level which is currently running, wit
consider such as effectiveness
Implementmg IT Governance is

the standard procedure COBIT issued by ISACA:
this paper the method to be used is COBIT 4.1.
Coverage of Audit IT Domain are Plan Org
such as PO4, PO5, PO7 and PO8.

can be drawn from the research that
Governance at the company has b
still run optimally within each IT p
the sub domain average on level repea
and defined proses. Result audit of IT Governance based
on COBIT in domain PO, average was at 2.4 until 2.9.

Index Terms—Maturity level, PT Hema Indonesia,

COBIT 4.1, Delivery Support.

l. INTRODUCTION

The maturity model that provided by COBIT
Management Guidelines has become an important tool
to assess the current situation of a firm as well as
identification of reasonable important measures
readiness of firms to apply good IT governance [1],
[2]. Scholars addresses the use of COBIT enables to
manage the timeless issue of balancing risk and
control in a cost-effective manner [3], [4]. The
effective use of IT governance is believed enables to
improve the profits, firm competitiveness, market
agility, and enlarge market shares. For this reason, all
organizations should develop sustainable IT and
business strategy [5], [6], [7].

creasing manufacturing flexibility is a key
to improve market responsiveness and dealing
ure uncertainty [8]. The article takes a
ring firm, PT. Hema Indonesia (PTHI). The
applied 1SO 27002 Information System
nd combined with COBIT framework.
abbreviation for Control Objectives for
)n and Related Technology, is a standard in
nance to assist a company in controlling
5 needs within the enterprise, where business
include IT activities and emphasize activities to
pe achieved and controlled effectively [6], [8].
Problems with PTHI are difficulties in production i.e.:

ensuring the availability of materials for production,
schedule, estimating the availability of
in accordance with customer demand to
uick audit of inventory based on batch
T Department i.e.: Lack of investment and
of human resources is still relatively low.
Company is using IT for the advancement of their
companies. With the application of IT in a company,
of course the application of IT is not free from
mistakes. Problems that occur on the IT course can be
audited by audit information system [9].

Benefits that can be taken from the implementation
of technology security system audit is to know the
level of readiness and quality of information system
security of PTHI [10]. The review of the discussion
will only be focused on the Plan and Organize (PO)
domain COBIT framework that deals with security,
problems and system maintenance i.e.: PO4 is Define
the IT Processes, Organization and Relationships, PO5
is Manage IT Investment, PO7 is Manage IT Human
Resources and PO8 is Manage Quality [11]. Money
and people have long been considered to be assets, but
nowadays, many organizations rely on their data to
make more informed and effective decisions which
help the organizations to achieve their goals. Hence,
data needs to be managed seriously [12], [13]. Most of
problem management or organizations included IT
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process maximises system availability, improves
service levels agreements, minimizes costs, and
improves customer satisfaction [14]. It is expected
that with this audit PTHI gets an idea of how the
performance of the application system is already
running, given recommendations and input for this
company to be better [15]. And to make sure quality in
IS/IT requires not only monitoring and management,
but also adherence to strict standards by COBIT [16].

Il.  THEORIES

A. Overview Manufacture Company

Previous study by J.F. Andry and B. Sanjaya in
manufacturing company [17], results are companies
have not evaluated quality satisfaction, documentation
has not been carried out in several fields of
information technology, procedures and policies have
not been taken seriously [18].

The development of the manufacturing and service
industries is growing tighter today has led
competition on a national scale as well i
Every company will always try to do &
possible improving the quality a
production to continue to gain co
customers [19]. To observe t
manufacturing function could do
produce and ship the products. Man
generally refers to exploiting certai
manufacturing function as a compet
the literature, manufacturing strategy
part of the operations management area tha
the strategic consequences of investments a
operational level [20]. Corporate governance is an
issue that never goes out to continue to ied
businessmen, academics, policy
An understanding of corporate go
continue to evolve over time. Corp
one interesting phenomenon to
connection with the vigorous publicity about fraud as
well as a business slump that occurred as a result of
errors made by the executive management [9].

B. COBIT

COBIT has had the following major releases: in
1996, the first edition of COBIT was released. In year
1998, the second edition added “Management
Guidelines”. In early 2000, the third edition was
published. In 2003, an on-line version became
available. In December 2005, the fourth edition was
initially released and in May 2007, the 4.1 revision
was released. COBIT framework concentrated on
helping to achieve the institutions or managements
requirements to present the information, it help to
manage and take control the resources of IT/IS by a
structured set of processes to supply information
technology services that deliver the required
information for the institutions [7]. Framework of
COBIT 4, presents the 4 (four) domains along with the
34 (thirty four) high-level processes with each process

subdividing into many varying activities and the
relationship between the processes is brought about
through documents and relations [7].

C. Maturity Level

Maturity model approach is that it is relatively
easy for organizations to place itself on the level and
appreciate what is involved if improved achievement
is needed. The level includes O because it is quite
possible that no process exists at all. The 0-5 level is
based on a simple maturity level showing how a
process evolves from a non-existent performance to an
optimized performance [6].

Table 1. COBIT 4.1 Maturity Level Assessment [7],

[11]
Level _—
Index Description
0-0,50 Company knew nothing about the issue to be

Non solved. Each process or problem is not clearly
exi defined.

Company already has proof in identifying existing
problems but needs to be directed. There i no
standard process and the approach taken is ad-hoc.

Company has a developed process. There is a
procedure to run a defined process; there is no
formal training and standard communication
procedures.

Company already has a standardized and
documented procedure. The procedure has been
well communicated through formal training.

Company monitors and measures the procedures
and policies that have been effectively
implemented. In the event of errors and
irregularities, a series of procedures for corrective
actions to be undertaken are already exist.

The conducted process has had improvement efforts
at the level of continuous best practices that
produces the best process and best results. The use
of integrated information technology is already
available there by automation can be done within
the company.

Currently the company wants to know the extent of
maturity level of IT in the company, whether it can
achieve the expectations of the Management is at the
level of managed level (average 3.51 - 4.50) or not, for
that required a comprehensive audit of the functions
that there are some aspects of attention such as:
effectiveness, efficiency (efficiency), functional unit
of information technology in an organization, data
integrity, safeguarding assets, reliability,
confidentiality, availability, and security [21]. Table 1
provide COBIT Maturity Level Assessment

Ill.  RESEARCH METHODS

The article research uses literature study by
conducting early survey by analyzing vision and
mission, goals and objectives as well as the company's
strategic plan as well as the strategies, policies related
to the management of IT investments and field
observations.
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Explanations of the Figure 1, provide Step by Step
of Research Methods, are number of 1 overall about
process of company, authors studied the business
process of a company engaged in the manufacture of
preservatives for export imports in containers, so that
items carried in a container are not damaged if they are
kept in the container for too long. Products offered
include HD1000, HD 750 power gel and others. How
to learn about information systems in the company,
such as Security System, monitoring internal user,
monitoring of implementation, control of access to
IT/IS facilities, access rights, detection of damage,
regular backups of data, Repair procedures in case of
damage, routine of maintenance and protection of
physical technology. Number of 2 Conduct studies
related to research, such as COBIT, information
systems. There are several questions that must be
answered in between are how to solve the problem
when there is an IT problem in PTHI? What is the
level of physical security applied by PTHI? How to
manage user and database at PTHI? And how to
maintain hardware on PTHI? Numbe
determination of the domain based on t
have been described in the process at t

3 Dae

4 Colet  Aratyos
of Dme

!

E Quesones

5 nerview T Otmervation

10
Resommencons

8 Coure of Lewed
Wity

fFrag o
Probiems

v

1. Repotrg &
Conchmion

recommendation to PTHI, finally number 11 are make
reporting and conclusion.

Table 2. Scope of Audit IT Domain

Sub Domain Descriptions
PO4 Define the IT Processes, Organization and
Relationships
PO5 Manage the IT Investment
PO7 Manage IT Human Resources
PO8 Manage Quality

The analytical tool used in this study is the
standard procedure COBIT issued by ISACA
(Information systems Audit and Control Association)
[6], [7], where the data can be obtained by:
questionnaire, by distributing questionnaires to every
department in PTHI. The respondents consist of 5
respondents from the top management and 35
espondents as representatives of every department in
THI, so the overall total respondents obtained are

Selection of domains are Plan Organize
as PO4, PO5, PO7 and PO8 because: a)
trol is all data entered into or input into the
st be authorized by management. Methods
ation or approval have many forms, among
r access control, workstation identification,
transactions and batches, and source

ents. b) Input of validation is the input

dation process is used to ensure that the type and
value of the information is appropriate and rational.
Type of input validation including type checking,
r

c
en
e

king and input value, completeness,
length or variable length, digit check,

ng, unwanted characters, and data control
he Handling of error is the program should

Iso be grammed and configured to take action

specific if the previously mentioned input validation
fails. Many possible responses, depending on the
inputted data and input method i.e.: batch rejection,
transaction rejection, and request re-input. d) Process
of control is all newly generated data must be checked
for results rationality calculations, to make sure that
the calculations are already working with proper and

Figure 1. Step by Step of Research Methods [16]

The scope of this study is limited to attendance
information system audit on PTHI. This stage,
establish the information technology process in
accordance with COBIT standards that have been
processed in accordance with the case study. The IT
coverage of domains that are audited in the attendance
information system is shown in Table 2. The focus on
this research is on PO4, PO5, PO7 and PO8 domains
only. Collect and analysis of data from IT department
of PTHI. Number of 5 6 and 7 are interview,
questioners and observation can be done parallel. After
that count of level maturity for number of 8, then
number 9 are finding of problems and number 10 are

bad information e) Output of control is applications
receive input data, perform calculations, and generate
data output. The result of the final calculation and its
transformation must be checked for viewing rationality
and validity. Some types of output controls are
available, depending on the type of activity and data.

Reporting and conclusions, after count of level
maturity, finding of problems and recommendations
were distributed, the collected data were processed to
be calculated based on the maturity level calculation.
The result of the audit contains the findings of the
present (current maturity level) and hope in the future
(expected maturity level). The next steps were to
calculate the gap analysis in order to analyze the
interpretation of the current and expected maturity
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level and to provide recommendation lists of the
corrective actions to overcome gap to achieve the
improvements in IT governance

IV. RESULT AND ANALYSIS

Further analyze more to the environment that occur
within the IT department PTHI, from employees,
equipment, physical security, regulations, etc., focused
to domain on PO4, PO5, PO7 and PO8.

A. POA4 Define the IT Processes, Organization and
Relationships

Process Description are An IT organization is
defined by considering requirements for staff, skills,
functions, accountability, authority, roles and
responsibilities, and supervision. PO4 Define the IT
Processes, Organization and Relationships.

Table 3. PO4 Define the IT Processes, Organization
and Relationships

Sub Domain | Descriptions
PO4.1 IT Process Framework
PO4.2 IT Strategy Committee
P0O4.3 IT Steering Committee
PO4.4 Organisational Placement
the IT Function
PO4.5 IT Organisational Strug
PO4.6 Establishment of Roles
Responsibilities
PO4.7 Responsibility for IT
Quality Assurance
PO4.8 Responsibility for Risk,
Security and Compliance
P0O4.9 Data and System Ownership
P0O4.10 Supervision 3
PO4.11 Segregation of Duties 2
P0O4.12 IT Staffing 4
P0O4.13 Key IT Personnel
PO4.14 Contracted Staff Polici
and Procedures
P0O4.15 Relationships
Average of sub domain PO/

This organization is embedded into an IT process
framework that ensures transparency and control as
well as the involvement of senior executives and
business management. A strategy committee ensures
board oversight of IT, and one or more steering
committees in which business and IT participate
determine the prioritization of IT resources in line with
business needs. Processes, administrative policies and
procedures are in place for all functions, with specific
attention to control, quality assurance, risk
management, information security, data and systems
ownership, and segregation of duties. To ensure timely
support of business requirements, IT is to be involved
in relevant decision processes.

The IT department within the company should
determine  the  staff's  skills,  functionality,
accountability,  authorization,  regulation, and
responsibilities and supervision based on their needs.
The IT department should be part of the IT process
framework that ensures openness and control which

also involves senior executives and business
management. Administrative processes, policies and
procedures are required for all functions with
particular attention to controls, quality assurance, risk
management, information security, data and ownership
systems, and the division of tasks. To ensure
timeliness of business support, IT needs to be involved
in decision-making related processes

Finding of Problems are at PTHI the rules and
responsibilities of IT departments within the company
as well as third parties have been defined. The IT
department within the company has been developed in
accordance with the existing IT strategy. This can be
seen from the fatal IT part in the company. And all
employees are given facilities tailored to their needs
and effectiveness. The relationship between IT
departments within a company with users and third
parties is formally defined. From the above
explanation, the Company concluded that for the PO4
process, the average is at 2.9, Defined. In more detail
are sub domains PO4 Define the IT processes,
ganization and relationships, See Table 3.

ommendations are adding human resources to
improve the performance of the company
olicies or procedures governing the issue of
ff or secondary persons for important IT
and always updating those policies or
Creating an ever-updated list to manage
esponsible and secondary person, It is
to create policy documents and procedures
pvern the work processes of contract employees
ppliers in performing their respective duties and
socialize to other fields for consultation or seek
approval from the company about network problems.
ulate _average sub-domain PO4 Define the IT
rganization and Relationships included
PO4.2 + PO4.3 + PO4.4 + PO4.5 + PO4.6
PO4.8 + PO4.9 + PO4.10 + PO4.11 +
04.13 + PO.4.14 + PO4.15 divided total
subdomain=(2+3+2+2+3+3+3+3+3+3+
2+4+3+4)/15=43/15=2.9, same calculation is
done for domain PO5, PO7 and PO8.

B. PO5 Manage IT Investment

Process Description are a framework is established
and maintained to manage IT-enabled investment
programmed and that encompasses cost, benefits,
prioritization within budget, a formal budgeting
process and management against the budget.
Stakeholders are consulted to identify and control the
total costs and benefits within the context of the IT
strategic and tactical plans, and initiate corrective
action where needed. The process fosters partnership
between IT and business stakeholders; enables the
effective and efficient use of IT resources; and
provides transparency and accountability into the total
cost of ownership (TCO), the realization of business
benefits and the ROI of IT-enabled investments.

Table 4. PO5 Manage the IT Investment
Sub Domain | Descriptions Maturity
PO5.1 Financial Management 2
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Sub Domain | Descriptions Maturity
Framework

PO5.2 Prioritisation Within IT 3
Budget

PO5.3 IT Budgeting 2

PO5.4 Cost Management 2

PO5.5 Benefit Management 3
Average of sub domain PO5 2.4

Policy and maintenance of the framework to
manage the selection of IT investments covering cost,
profit, budget priority, official budgeting process and
budget reset. Work with stakeholders to identify and
control total costs and benefits in the context of IT
strategy, tactical planning and initiatives to take action
needed to improve a condition. The process fosters the
relationship between IT and business stakeholders,
enabling increased effectiveness and efficiency of the
use of IT resources by providing openness and
accountability within the existing total cost of
ownership, realization of business profits and return on
investment from applied IT investments.

made in PTHI is quite good. Becausg €
is invested for the IT department is
much as possible almost nothing use
computers, laptops, LCD TV, hu
wireless router, internet connectic
Everything that will be
communicated to all IT departme
investments made always follow the
strategy. From the above explanation, the
concluded that for the process of POS5, the averag

at 2.4, Repeatable but Intuitive. Average of sub
domain PO5 maturity level at 2.4. In more_detail are
sub domains PO5 Manage IT Inves

Recommendations are imple
making process to priorities the
resources for operations, projects a
maximize IT contribution to optimizing the return on
the enterprise’s portfolio of IT-enabled investment
programmed and other IT services and assets. The
practices should allow for ongoing review, refinement
and approval of the overall budget and the budgets for
individual programmed. Implement a process to
monitor the benefits from providing and maintaining
appropriate IT capabilities. IT contribution to the
business, either as a component of IT-enabled
investment programmed or as part of regular
operational support, should be identified and
documented in a business case, agreed to, monitored
and reported.

C. PO7 Manage IT Human Resources

Process Description is a competent workforce is
acquired and maintained for the creation and delivery
of IT services to the business. This is achieved by
following defined and agreed-upon practices
supporting recruiting, training, evaluating
performance, promoting and terminating. This process
is critical, as people are important assets, and

governance and the internal control environment are
heavily dependent on the motivation and competence
of personnel.

Table 5. PO7 Manage IT Human Resources

Sub Domain | Descriptions Maturity

PO7.1 Personnel Recruitment and 2
Retention

PO7.2 Personnel Competencies 3

PO7.3 Staffing of Roles 2

PO7.4 Personnel Training 2

PO7.5 Dependence Upon 3
Individuals

PO7.6 Personnel Clearance 3
Procedures

PO7.7 Employee Job Performance 3
Evaluation

PO7.8 Job Change and 3
Termination
Average of sub domain PO7 2.6

Maintenance and provision of competent

workshops to create and deliver IT services to
businesses. This can be achieved by following
edetermined and approved support practices, such as
itment, training, performance evaluation,
on and job breakers. These processes are
humans are considered to be the most
asset, the management and internal control
t will depend on the motivation and

of the personnel. From the above
, the Company concluded that for the PO7
e average is at 2.6, Defined. In more detail
domains PO7 Manage Operations, see Table 5.

the IT governance of human resources,
company does so tactically and strategically
approaches in hiring and managing IT personnel. The
any has its own way of choosing and seeing

ersonnel are recruited, they will be in
ing informally or informally with the help
IT personnel within the PTHI. And
done in this case should refer to IT
strategy. Management does not have policies and
procedures concerning the process of handling IT
human resources [30].

Finding of Problems are Management recognizes
the need for IT human resources management. There
is a tactical approach to hiring and managing IT
personnel, driven by project-specific needs, rather than
by an understood balance of internal and external
availability of skilled staff. A rotational programmed,
designed to expand technical and business
management skills, is established.

Recommendations are the level of supervision
should be in line with the sensitivity of the position
and extent of responsibilities assigned. Provide IT
employees with appropriate orientation when hired
and ongoing training to maintain their knowledge,
skills, abilities, internal controls and security
awareness at the level required achieving
organizational goals. Take expedient actions regarding
job changes, especially job terminations. Knowledge
transfer should be arranged, responsibilities reassigned
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and access rights removed such that risks are
minimized and continuity of the function is
guaranteed. Should receive coaching on performance
and conduct whenever appropriate. Maintain 1T
personnel recruitment processes in line with the
overall organization’s personnel policies and
procedures.

D. PO8 Manage Quality

Process Description is a QMS is developed and
maintained that includes proven development and
acquisition processes and standards. This is enabled by
planning, implementing and maintaining the QMS by
providing clear quality requirements, procedures and
policies. Quality requirements are stated and
communicated in quantifiable and achievable
indicators. Continuous improvement is achieved by
ongoing monitoring, analysis and acting upon
deviations, and communicating results to stakeholders.
Quality management is essential to ensure that IT is
delivering value to the business, continuous
improvement and transparency for stakeholders

QMS (Quality Management Service
developed and maintained, including
development processes and guarante
This can help planning, implementing
QMS by providing clear policies
quality requirements. Quality needs
and communicated quantitativel
achievable indicator. Continuous imp
achieved by monitoring on a regular k
on the definition of a QMS, ongoing
monitoring against predefined objectives
implementation of a programmed for continuous
improvement of IT services.

Table 6. PO8 Manage (

Sub Domain | Descriptions
PO8.1 Quality Management
System
P08.2 IT Standards and Quality
Practices
P08.3 Development and 2
Acquisition Standards
P0O8.4 Customer Focus 2
P0O8.5 Continuous Improvement 3
P0O8.6 Quality Measurement, 3
Monitoring and Review
Average of sub domain PO8 25

The company continuously analyzes and performs
an action against deviations that occur and
communicates the results obtained to stakeholders.
Quality management is fundamental to ensuring that
IT delivers value to the business, conducts continuous
improvement and transparency actions to stakeholders.
In terms of quality, PTHI always prioritizes customers.
So quality specifies based on customer demand. For
quality standards applied based on senior experience
in IT departments. The company has had regular
planning of activity improvement since the company
has not felt too important about it yet, but now the
company is doing as planned. From the above

explanation, the Company concluded that for the PO8
process, the average is at 2.5, Defined Process. In
more detail are sub domains PO8 Manage Quality, see
Table 6.

Finding of Problems are a programmed is being
established to define and monitor QMS activities
within IT. QMS activities that do occur are focused on
IT project- and process-oriented initiatives, not on
organization wide processes. QMS process is
communicated throughout the enterprise by
management and involves IT and end-user
management. An education and training programmed
is emerging to teach all levels of the organization
about quality. Basic quality expectations are defined
and are shared amongst projects and within the IT
organization. Common tools and practices for quality
management are emerging. Quality satisfaction
surveys are planned and occasionally conducted.

Recommendations are The QMS should define the
organizational structure for quality management,
overing the roles, tasks and responsibilities, because
't run with maximum QMS in PTHI. All key
hould develop their quality plans in line with
d policies and record quality data. Monitor
re the effectiveness and acceptance of the
improve it when needed, Use industry good
or reference when improving and tailoring
ization’s quality practices, because the
products that are highly desired by the
. Focus quality management on customers by
ning their requirements and aligning them to
IT standards and practices. Define roles and
responsibilities concerning conflict resolution between
the user/customer and the IT organizations.

V. CONCLUSIONS

audit on PTHI the production difficulties

be come because the IT processes and other
organizations in the company have synergized well,
based on PO4 and relations with IT Human
relationships with other department its clear base on
PO7. Company has implemented information
technology security system proven by managing the
IT Investment that has been done, even though it has
not been maximally base on PO5, for the problem of
the batch production number it has been resolved
properly because quality management has been
improved in each department specially IT department
base on PO8. Level maturity at Repeatable but
Intuitive level and Defined Process. The results of
questionnaire processing found the average value of 2
for the range of values 0 to 5. This is evident from the
absence of fixed procedures on how to solve problems
and the absence of documentation problems and
solutions to problems encountered. This will make it
difficult to detect, has it been done the right action in
solving the problem? Then the absence of procedures
can also increase the likelihood of IT staff doing the
wrong action in solving the problem. Sub Domain
PO4, PO5, PO7 and PO8 the results are quite
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satisfactory. PTHI is aware of the importance of
optimal IT operations, and conducts disaster
prevention measures. But in practice in the field there
are still many who only rely on intuitive. In some
cases there are already done well, but the
documentation in real terms. In addition there are also
things that still require a fixed procedure in doing
activities, in order to be more controlled.

Suggest for company are whether management
demonstrates active support for security measures
within the organization. This can be done via clear
direction, demonstrated commitment, explicit
assignment and  acknowledgement.  Whether
regulations for acceptable use of information and
assets associated with an information processing
facility = were identified, documented and
implemented. Whether employee security roles and
responsibilities, contractors and third party users were
defined and documented in accordance with the
organization’s information security policy. Were the
roles and responsibilities defined and
communicated to job candidates durin
employment process. Whether data 4pro
privacy is ensured as per releve
regulations and if applicable as per
clauses.
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Abstract—Employees are an important factor in the
progress of a company. Employees with good
performance will certainly provide positive res
company. One that can determine employee
is the right placement in the job. To fi
place in a job, one way can be dong
Psychotest can help to know the nature
and suitable work based on thei
construction of a job recommendatio
was created to help prospective em
true identity and suitable work so tha
cording to their expertise. This syste
programming language PHP, Javasc
web-based platforms and the KNN algo
method. The KNN algorithm is used to mea
closest distance between training data and test data to
produce job recommendations. Training data is taken
from the expert, and book referencess Syste i
given to users by filling in psyc i
questionnaires regarding the satis-f;
After getting feedback from users,
satisfaction reached 85%. This states
provide job recommendations that are in accordance
with the psychological test results of the user.

Index Terms— Dominant, job recommendation,
psychotes, psychological tests, KNN

. INTRODUCTION

A company is a form of business in the form of an
organization or business entity established, work-ing
and domiciled in the territory of the Indonesian state for
profit [1]. For business owners and workers, they
certainly agree that the ideal worker is the one who is
the right man on the right place. The unique-ness of
each person becomes an important capital for the
industrial world to keep surviving because with
variations, it can fill the gap with each other.

Companies rarely have the right people in the right
position lately. It will have a psychological im-pact on
employees because they will lose their moti-vation to
work. Psychological examination needs to be done by
psychological tests to help map out the potential and
ability of a person to be able to fill in the right points

[2]. Therefore a psychological test system is needed to
produce work recommendations in accordance with the
esults of the psychology test.

is study, the algorithm that will be used is k-
eighbor. This algorithm is a method that uses
ed algorithm where the results of query in-
classified based on the majority of the cat-
he KNN. This rule simply retains the entire
during learning and assigns to each query a
2sented by the majority label of its k-nearest
in the training set [3]. The k-nearest neighbor
m has a fairly simple way of work-ing, namely
alculating the shortest distance from the test data to
ample data to determine the KNN [4]. The KNN
algorithm has been used in several previous studies. In
the study entitled "Comparison of Accura-cy of K-NN

aive Bayes for Student Final Predic-tion System
[5] yielded better results for KNN, namely
ly 68% with Naive Bayes.

n anather study entitled "Determination of the
Department of Senior High School Using the K-Nearest
Neighbor  Classi-fier Method at SMAN 16
Semarang"[6] obtained the results of 79.68% in the
study, so the application was made Job recommenda-
tions with two personality dominants from psycholog-
ical results using KNN rhythm in order to get good
results with a high percentage of success so that it can
help users to find suitable work based on psychologi-
cal results.

Il.  LITERATURE STUDIES

A. Recommendation System

The recommendation system is an application to
provide choices to users according to the criteria of the
user. This program is commonly used to predict an
item, such as movies, books, music, etc, that attract
users. This system can run by collecting data from users
directly or indirectly. Direct data collection can be done
as follows [7].

1. Asks the user to give rate an item.
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2. Asks the user to give rank favorite items at
least choose one item.

3.  Give the user several choices of items and ask
him to choose the best.

4.  Askthe user to register the most preferred item
and the item they don't like.

Indirect data collection can be done as follows [7].

1. Observe items that users see on an e-
commerce website.

2. Collect transaction data at an online store.

The results of data collection, will be processed with
a certain algorithm that is in accordance with the
problem and produces recommendations in accordance
with the parameters of the user [7].

B. Psychotest

Psychology comes from two words, phsicology
which means someone's psychology and tests which
means a way to find out one's abilities [8]. Se
chological test is a test conducted to fi
abilities by exploring the psychological asy
person [8]. Psychology tests in compa
carried out by third parties to ensure t
the results of the assessment [2]. T
Psychological Test is usually for emp
employee mapping, and for eva
performance which later can be
promotion for employees [2]. Psychole
tion consists of three, namely psycholog
servation, and interview [2]. There are 4 pe
types in human beings namely sanguinis, melancholy
koleris, plegmatis [2]. However, there is no human who
has 100% of the four personaliti
someone will have a combination
sonality types and one or two dom
pear [9]. According to D. W. Eks
combinations that become two do
personality, such as [9],

1. Sanguine — Phlegmatic
Sanguine — Melancholy
Sanguine — Choleric
Melancholy — Choleric
Melancholy — Phlegmatic
Melancholy — Sanguine
Choleric — Melancholy
Choleric — Sanguine

© ©® N o g R~ WD

Choleric — Phlegmatic

[EEN
e

Phlegmatic — Choleric

H
=

Phlegmatic — Melancholy

H
N

Phlegmatic — Sanguine.

C. KNN Algorithm

The KNN algorithm is a method for classifying ob-
jects based on learning data which is closest to the
object. Learning data is projected into a large dimen-
sion space, where each dimension presents features of
the data. The KNN algorithm includes methods that use
supervised algorithms [10].

The difference between supervised learning and
unsupervised learning is that supervised aims to find
new patterns in data by connecting existing data pat-
terns with new data [10].

Whereas in unsupervised learning, data does not yet
have any pattern, and the aim is to find patterns in a data
[10]. The KNN algorithm uses neighboring
classifications as predictive values from examples of
new test data [10]. Near or near neighbors are usually
calculated based on the euclidean distance represent-ed
in the equation where matrix D (a, b) is the scalar
distance of both formula vectors [11].

a
D(a,b) = Jzk:1(ak = by)?

listance between test data and training data

I11.  APPLICATION DESIGN

A. Data Flow Diagram

diagrams are used to design data flow in
recommendation system with two dominant
N method. There are two entities namely
ert.

“ R 7.7 \ |

B

= | \
R s Bewn Ssorwest e Fas ot

Lwe e |
e\

Fig 1. Level 0 DFD

Paba dny

Twts Dot Twwiae

Fig 2. Level 1 DFD
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The figure 1 shows DFD level 0. There are two
entities, namely user and expert expert. Expert experts
provide information about the work weights used as a
comparison for training data and test data. The system
will display questions to the user to answer, then sis-
tem will do the calculation process using the KNN
method and produce recommendations to the user
regarding the appropriate work based on the answers to
the psychological question.

The figure 2 above illustrates DFD level 1. There
are two entities and two processes in DFD level 1.
Psychological process are when the system gives a
question to the user and the user provides answers to
questions to the system. The calculation process is
when the system matches the psychological test an-
swer data with the work weight to produce recom-
mendations.

B. Flowchart

Flowchart is used to describe the flow of the over-
all system work process. The workflow of the i
built as follows.

Fig 3. Flowchart System

The picture 3 illustrates the flow process of the user
getting work recommendations starting from when
accessing the website. When user star use sistem, user

M

psychological test and about. Furthermore, the user can
choose a psychological test to find out the
recommendations of work based on the system.

©
==
~

Recommendation
Result

Fig 4. Recommendation Result Flowchart

The picture 4 describes subprocess in figure 3.
There is algorithm that is used KNN. This process
isplay the results of recommendations to

ave filled out all psychological questions
the system. After getting the results of
tests, the system will calculate the KNN
t work recommendations.

will go directly to the start page that contains the
ﬁ IINMT, Vol. V, No. 2 | December 2018



Two dominants
from test result

Two dominants from
test result match
with database

Calculate the
distance between
those dominants

Use the shortest
distance

Fig 5. Calculation KNN

The figure 5 is the process of K
to produce job recommendations. D
the user will be calculated using the e
formula to compare the closest distanc
data and training data in the databas
compared is the first and the second dominant'de
from the results of the psychological test with the first
dominant and the second dominant on the weight of the
work contained in the database. Af-ter compar he
two data, the shortest distance is caleulated C
a job recommendation to the user..

IV. [IMPLEMENTATION AN

A. Implementation

This implementation is to show the design of the
application that has been created and how it works. The
following are pieces of the application image that have
been built.

ENOW YOURS

Lahr & pukctest 10 hnow your bompes ament!

Fig 6. Home Page

The picture 6 is the start page of the system. There
are 2 features on this page, namely psychotest and
about. Users can take a psychological test to get a job

recommendation by clicking the psychotest button. The
feature contains information about the system.

QUESTION 1740

Fig 7. Question Page

The picture above illustrates the psychotest page.
There are 40 questions that must be answered by the
user to get work recommendations. Each question can
be answered with one answer. After selecting an
, the user can click the next button to answer the
estion. The results obtained from the psy-
test questions will be calculated using the
od to produce work recommendations that
dance with the character.

Based from cur psBaotest,

Your main charactor:
Chaolerls
Your advantage 38 Choleris:
Strong-willed Independent Productive, and Leader,
Your disadvantage as Choleris:
OlumsySarkastic,Easy to please, and Strict

Your secondary character:
Sanguine
Your advantage as Sangulne:
Sodiabls iively,Spontaneous, snd Optimistic
Your disadvantage 35 Sanguine:
Undiciplined seif-contred restiess, and easily get distract

Your jobs recommendation from us:
Administratoe, Chiropractor and Jowrnallst

Fig 8. Recommendation Page

The picture above illustrates the results of recom-
mendations after the user answers all psychological
questions. Recommendation results show main char-
acter and secondary character from each user, and
provide job recommendations that are in accordance
with user characteristics. If you want to take a psycho-
logical test again, you can click the test button again, it
will return to the start page..

B. Testing

There are 2 tests on this system, namely manual
calculation testing to show whether the manual KNN
algorithm calculation is the same as the results of the
system and the system display testing obtained from
user feedback. The manual calculation shows compat-
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ibility with the system calculation, so the KNN algo-
rithm used runs well on this system. Display testing gets
the percentage of satisfaction using the system from the
questionnaire given to the user by 85%. This shows that
the recommended work recommendations match the
user's personality. The following is a table of
recapitulation of the results of questionnaires from the
user.

Table 1. Recapilutation Questioner.

Score

No Question Persentation

11213 4 5

Suitability of color
1 and background 0|1]6 17 7 79%

design

Color compatibility of
2 writing with 0|09 11 11 81%

background

Button color
3 0|0]|5]| 15 |11 84%
suitability

The accuracy of the
4 button functions 0|05 | 17

according to the menu

Ease in operating the
5 website 0107

Comfort in using the

website

Satisfaction gets the
results of the

recommendations

from the system

V. CoONcCLuUSI

The job recommendation system that se
provide job choices to users base in
personalities from the results of the p ogical t
has been successfully designed and built. The KNN

algorithm used in this study has been successfully
applied in calculating the shortest distance to produce
job recommendations for users. This system can also
provide recommendations that are in accordance with
the two principles of the psychological test results that
are filled in by the user. This is evidenced by user
satisfaction in using this system which reaches 85% on
the results of the questionnaire.
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specifications of this template. You will need to
determine whether or not your equation should be typed
using either the Times New Roman or the Symbol font
(please no other font). To create multileveled equations,
it may be necessary to treat the equation as a graphic
and insert it into the text after your paper is styled.

Number the equations consecutively. Equation
numbers, within parentheses, are to position flush



right, as in (1), using a right tab stop.

[ FO.gydrdp=Ior,/(2u)] "

Note that the equation is centered using a center
tab stop. Be sure that the symbols in your equation
have been defined before or immediately following the
equation. Use “(1),” not “Eq. (1)” or “equation (1),”
except at the beginning of a sentence: “Equation (1)
1s...”

D. Some Common Mistakes

e  The word “data” is plural, not singular.

e The subscript for the permeability of vacuum
K, and other common scientific constants, is
zero with subscript formatting, not a lowercase
letter “0.”

e In American English, commas,
periods, question and exclamatio
located within quotation mark
complete thought or name is ¢
title or full quotation. Whe
are used, instead of a bold
to highlight a word or p

closing parenthesis (like this). (A parenthe
sentence is punctuated within the parentheses.)

e A graph within a graph is
“insert.” The word alternati
the word “alternately” (unl
something that alternates).

e Do not use the word “essentially” to mean
“approximately” or “effectively.”

e Inyour paper title, if the words “that uses” can
accurately replace the word using, capitalize
the “u”; if not, keep using lower-cased.

e Be aware of the different meanings of
the homophones “affect” and “effect,”
“complement” and “compliment,” “discreet”
and “discrete,” “principal” and “principle.”

e Do not confuse “imply” and “infer.”

e The prefix “non” is not a word; it should be
joined to the word it modifies, usually without
a hyphen.

e There is no period after the “et” in the Latin
abbreviation “et al.”

e The abbreviation “i.e.” means “that is,” and

the abbreviation “e.g.” means “for example.”

IV. USING THE TEMPLATE
After the text edit has been completed, the paper
is ready for the template. Duplicate the template file
by using the Save As command, and use the naming
convention as below

IINMT firstAuthorName paperTitle.

In this newly created file, highlight all of the
contents and import your prepared text file. You are
now ready to style your paper. Please take note on the
following items.

A. Authors and Affiliations

The template is designed so that author affiliations
are not repeated each time for multiple authors of
the same affiliation. Please keep your affiliations as
succinct as possible (for example, do not differentiate
among departments of the same organization).

ntify the Headings

ings, or heads, are organizational devices that
reader through your paper. There are two
ponent heads and text heads.

onent heads identify the different components
aper and are not topically subordinate to each
xamples includle ACKNOWLEDGMENTS
FERENCES, and for these, the correct style to
use is “Heading 5.”

Text heads organize the topics on a relational,
i igal basis. For example, the paper title is the
t head because all subsequent material
elaborates on this one topic. If there are
sub-topics, the next level head (uppercase
erals) should be used and, conversely, if
there are not at least two sub-topics, then no subheads
should be introduced. Styles, named “Heading 1,”
“Heading 2,” “Heading 3,” and “Heading 4, are
prescribed.

C. Figures and Tables

Place figures and tables at the top and bottom
of columns. Avoid placing them in the middle of
columns. Large figures and tables may span across
both columns. Figure captions should be below the
figures; table heads should appear above the tables.
Insert figures and tables after they are cited in the text.
Use the abbreviation “Fig. 1,” even at the beginning of
a sentence.



TABLE L. TABLE STYLES Number footnotes separately in superscripts. Place
the actual footnote at the bottom of the column in which
it was cited. Do not put footnotes in the reference list.
Use letters for table footnotes.

Table Table Column Head
Head Table col, bhead Subhead Subhead

copy More table copy

Unless there are six authors or more give all
authors’ names; do not use “et al.”. Papers that have

16 . . . not been published, even if they have been submitted
1l . o for publication, should be cited as “unpublished” [4].
o o’ Papers that have been accepted for publication should
i 12f o ® * ] be cited as “in press” [5]. Capitalize only the first word
= 10f o . in a paper title, except for proper nouns and element
.% sl ot ¢ i symbols.
% 6l o* ] For papers published in translation journals, please
S 4 ° | give the English citation first, followed by the original
g o foreign-language citation [6].
2 3 ] [1] G. Eason, B. Noble, and I.N. Sneddon, “On certain integrals
0 . L L . of Lipschitz-Hankel type involving products of Bessel

0 1 2 3 4 5 functions,” Phil. Trans. Roy. Soc. London, vol. A247, pp. 529-

Aoplied Field (104 A/ 551, April 1955. (references)

pplied Field ( m) Maxwell, A Treatise on Electricity and Magnetism,
ol. 2. Oxford: Clarendon, 1892, pp.68-73.

and C.P. Bean, “Fine particles, thin films and
otropy,” in Magnetism, vol. III, G.T. Rado and
New York: Academic, 1963, pp. 271-350.

of paper if known,” unpublished.

Fig. 1. Example of a figure caption

V. CONCLUSION of paper with only first word capitalized,” J.

obrev., in press.
A conclusion section is not required.
conclusion may review the main points of t
do not replicate the abstract as the conclu
conclusion might elaborate on the importance o
work or suggest applications and extensions.

Hirano, K. Oka, and Y. Tagawa, “Electron
studies on magneto-optical media and plastic
,” IEEE Transl. J. Magn. Japan, vol. 2, pp.
August 1987 [Digests 9th Annual Conf. Magnetics
, p- 301, 1982].

M. Young, The Technical Writer’s Handbook. Mill Valley,
CA: University Science, 1989.

APPENDIX
Appendixes, if needed, appear ore |the
acknowledgment.

ACKNOWLEDGMENT

The  preferred spelling of the word
“acknowledgment” in American English is without an
“e” after the “g.” Use the singular heading even if you
have many acknowledgments. Avoid expressions such
as “One of us (S.B.A.) would like to thank ... .” Instead,
write “F. A. Author thanks ... .” You could also state the
sponsor and financial support acknowledgments here.

REFERENCES

The template will number citations consecutively
within brackets [1]. The sentence punctuation follows
the bracket [2]. Refer simply to the reference number,
as in [3]—do not use “Ref. [3]” or “reference [3]”
except at the beginning of a sentence: “Reference [3]
was the first ...”
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