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Abstract A form of data mining software, based on manufacturing-based IIoT environment
with the development of IT technologies are increasingly growing. However, it is difficult to
evaluate the software quality in the same form as general software due to the characteristics of
the software of a manufacturing company that has a large amount of data that needs to be
carried out with big data and data mining. In addition, in a manufacturing-based environment
where heterogeneous equipment and software are mixed, it is difficult to perform quality
judgment on software used by applying existing quality characteristics. Therefore, in this paper,
the characteristics of the manufacturing base are investigated, and a software quality
evaluation model suitable for it is developed and evaluated.
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Table 1. Problems on the Manufacturing site

Problems
Many situations where the MES system has not
been introduced
Field data is unstructured, not stored
In most cases, field handwritten data and Excel
data are used to manage indicators and perform
analysis
Poor management of indicators such as production,
facility operation, quality, cost, and inspection
Inconsistency of market and customer needs due
to non-interworking with external data of the
company
Manual data analysis and decision making
Identification of faulty factors, the identification of
anomalies is unclear
Difficulty in analyzing operation rate, yield, quality,
etc. by process
Difficulty supporting managerial decision making

Lack of IT experts and budget and difficulty in
investment
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Fig. 1. The type of software that a manufacturing
company wants to introduce
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Table 2. Characteristics and sub—characteristics of
ISO/IEC 25010

Quality

Sub-Characteristic
form

Characteristic

Functionality Completeness

Correctness

Suitability Appropriateness

Maturity

Availability

Reliability Fault Tolerance

Recoverbility

Recoanizability

Learnability

Operability

Usability User error_Protection

User Interface Aesthetics

Accessibility

Interna | performance Lime Behavior

| L Resource Utilization
) Efficiency Capacity

Externa Modularity

l Maintainabilit|-Reusability

Analyzability

Modifiability

Testability

Adaptability

Portability Installability

Replaceability

Co-existence

Compatibility Interoperability

Confidentiality

Integrity

Security Non-repudiation

Accountability

Authenticity

Effectiveness

Productivity

In Use [ In Use

Safety

Satisfaction
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Table 3. Manufacturing—based IloT environment SW
metrics

Characteristic Sub-Characteristic [Matric code
Suitability FO1
Functionality Accuracy FO2
Security FO3
Understandability uo1
Usability Operability u02
Learnability U03
Performance Time behaviour EO1
Efficiency Resource utilization | E02
Maintainability [ Analyzability MO1
Recoverability | Stability MO02
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Table 4. Detail of Functionality

Code: FO1 Requirement reflection rate
Number of items in total user requir
) ements (A)
Metrics - .
Number of items of user requireme
nts not reflected in any function (B)
Calculation rate © 1- %
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Code: F02 Requirement realization rate
Number of user requirements functi
on items (A)

Metrics The number of functions whose im

plementation functions to be evaluat
?g) are illogical or not implemented

1- £

Calculation rate : 1

Code: FO3 Error handling function provision rate
Total number of functions of measu

Metrics rement target (A)
Number of functions that do not pr
ovide error handling (B)

Calculation rate © 1- %
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Table 5. Detail of Usability

Code: UO1 Screen Element Adequacy

] Total number of screens displayed i
n the 1/0 screen list

Identification of screens with inappr

2 opriate functions in the input/output

screen design

Identifies screens that contain items

3 that do not fit the name of each sc

reen

Identifies the screen where each m

4 enu name on the menu screen doe
s not match the function performed

on the screen

Identifies screens with missing or u

5 nnecessary items in the name of ea

ch screen

6 Number of screens that do not fit a
12,3 4,5

©® When the input/output screen list

gn? 1the design document correspon

Metric
s

Sé:reen Element Adequacy (X) = 1-

A

@ If O does not apply, count the nu
mber of screens that are not imple
mented and that violate the content
s of 6

S};:reen Element Adequacy (X) = 1-

Calculation

A




296 stEmEMREAI|2SE=2X H14H H4E

Code: U02 Screen component consistency

1 Total number of screens displayed o
n the input/output screen list (A)

9 Identifies screens with inconsistent
sequence of function keys

Identifies the screen where different

3 item names are given to the same i
tem or the same item name is assi

Metric gned to different items

S Identifies a screen with a different

4 screen name from the menu name

on the menu screen

Identifies a screen that does not au

5 tomatically output data of other func

tions or cannot select input

6 Number of screens that do not fit a
112 3, 4, 5 (B)

O When the input/output screen list

H 6. 2289 HA|
Table 6. Detail of Performance Efficiency

Code: EO1

Average processing time

1 Threshold value of average processi
Metric ng time (A)

S

2 Average processing time (write test
case) (B)
Average processing time(X)= T-min

1.2
M7

Calculation | g - i1
N

7% 1-th test throughput

N: Processing time Number of test

cases

and the |nput/output screen design Code: E02 | memory utilization
correspond 1:1 A i f f
Screen Element Consistency(X)= 1- 1 ppropriate amount of memory for t
Metric echnology (A
7 s -
Calculation @ If O does not apply, count the nu 2 Amount of memory actually being u
mber of screens that are not imple se(B
;ng?tgd and that violate the content Calculation | memory utilization (X) = 1- %
S}.;:reen Element Consistency(X)= 1-
A
OX|HA Tl AZ2|A 0| AlA
Code: UO3 | Screen output method consistency 3.2.4 SIS W MG M|
1 Totﬁl numb?r of screens dllspla(er)d o SRR D AFAL (F 7)3T} Zo] BAA7) o
n the input/output screen list _ _
AL HEXOoZ 7IX|1 Zkz+ E9 Aslo] B4
Idfentlfles screens that do not break 7RI 72t AR ES O] Ae] 24
2 information and have the same sorti A3t A3t BAEL 71A
) ng method 42t 29 (KileE
Metric — - -
s Idetntn?es( a scre?n vvltth consster;t o
ontents (screen format, message) o
3 utput to the system for each functi TRl 3 ARG GA
on performed by the user Table 7. Detail of Maintainability and
Number of screens that satisfy both ecoverabili
4 [2and3® Recoverability
) When the input/output screen list Code: MO1 | software defect analysis
and the execution screen design cor -
respond 1:1 Number of undeterminable errors a
Consistency of screen output metho Metric 1 mong errors that occurred during a
a00=1-2 . certain period (A)
) e A 2 Total number of software errors that
Calculation ﬁwge& g?es%rgg;sagﬁg/t’ :%U%tﬂ}%&g occurred over a period of time (B)
me?ti? and that violate the content Calculation | Analystability (X) = 1- g
s o
Co(ns)istencyé)f screen output metho Code: M02 | Defect rate
dX) =1- =
4 1 Number of errors that occurred duri
Metric ng a certain period of time (B)
S2A0| At
323 5249l Gl S 2 Total number of software errors ove
_840/1-]_4 [:}i 6]5'—]' ZE]_O] /\] 748 %}\g_l’]_ X]"C_ O/\éo r a period of time (A)
) _ B
2 HENO Uy 2 9]7 712+ WA A7} b Calculation | Defect Rate (X) =
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Table 8. Quality evaluation result

Characteristic Sub-Characteristic Score
Suitability 0.9
Functionality Accuracy 0.8
Security 0.7
Understandability 0.8
Usability Operability 0.7
Learnability 0.8
Performance Time behaviour 0.9
Efficiency Resource utilization 0.6
Maintainability | Analyzability 0.8
Recoverability | Stability 0.8

B9 Sy B} A 20

Table 9. Calculation result of quality evaluation for each

characteristic

Characteristic total score (%/aelfuua!%ger?
Functionality 24 14.55
Usability 2.3 13.64
Per_fc_)rmance 15 934
Efficiency

Maintainability

Recoverability 16 10.56
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