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ABSTRACT

database. The simplified evaluation methodology is developed using the efficiency analysis of the evaluation 
s computerized PMS database.

responsible persons for control the PM system development of correct computerized database. The evaluation 
methodology is used for the development and analysis of computerized databases in nine shipping companies, where it 
showed to be useful tool for the process of developing new databases and checking existing databases as well. Analysis 
of the process indicated that the methodology can be simplified with maintaining a high degree of accuracy. An 
improvement of the evaluation is suggested in three cases, consisting of the simplification of the evaluation grades. Two 
grades should be used for evaluation, 0 and 1, instead of 1 to 5. Grade 0 should be used when database quality is not 
satisfactory and 1 when database quality is in order. The analysis of the application of the simplified database evaluation 
methodology has determined elimination of the subjectivity of a person who evaluates the database that increases the 
accuracy of the evaluation system. The usability of simplified evaluation methodology is determined by analysis of the 
results of the evaluation obtained by the testing.

Keywords: Evaluation methodology, database, Planned Maintenance System, questionnaire, quality evaluation

1 INTRODUCTION

Although first appearance of Planned Maintenance System 
(PMS) is not recorded, it is known that the system is in use 
in the shipping industry for over one hundred years. It 
evolved together with the industry and become important 
part of the entire maintenance process. Planned 
Maintenance System today is mainly computer based 
system and there are varieties of programs designed for the 
purpose. Main part of each PMS program is well designed 
and high quality database (DB). Creating a database is 
process that determines its quality and shipowner is the 
most important part of the process. Shipowners and their 
responsible PMS personnel must supervise and control DB 
development process and establish control of inserted data 
(Tayi & Ballou, 1998) which is the key to good DB quality. 
In spite of the importance of having correct and adequate 

data in a company, there seems to be a general agreement 
in literature that poor quality data is a problem in many 
companies
data in DB is a complex task requiring specific knowledge 
of computerized PMS as well as maintenance of ship and 

the task, i.e. the evaluation met

the DQA (Data Quality Assessment) methodology (Batini 
et al., 2009). The methodology is developed with the 
intention to be used on any PMS program without any prior 
adaptation, by a person familiar with the computerized 

consists of the questionnaire (Table 1), guidelines for 
database evaluation and guidelines for the interpretation of 
evaluation grades. The DB evaluation guidelines 
recommend a grading system consisting of grades from 1 
to 5.

Grades should have the following meaning:

Grade 1 Fully negative evaluation result, very few 
positive findings
Grade 2 Mostly negative evaluation with a minor 
number of positive findings
Grade 3 Mostly positive evaluation with a 
significant amount of irregularities
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Grade 4 Mostly positive evaluation with a minor 
amount of irregularities
Grade 5 Fully positive evaluation with a 
neglectable amount of irregularities

The "traffic light principle" (red, yellow, and green) is used 
to describe the importance of the question. According to 
the evaluation guidelines, the questions evaluated by 
grades 1, 2 and 3 are not satisfactory and DB improvement 
action should be arranged. Questions evaluated with grades 
4 and 5 are in order and no further action is required.

Table 1

Area Imp. Question Grade

Machinery 
and 

equipment

01. Is all machinery and equipment included in the database?
02. Is all included equipment marked properly and uniquely, according to their shipboard location 

and markings?
03. Is all necessary machinery divided to subcomponents (to smaller subsystems) in logical manner?

04. Does machinery or equipment have larger number of subcomponents then necessary?
05. Is there equipment or machinery listed in the database more than once, or do they have same 

markings or names?
06. Is the data about the manufacturer, the type and the serial number entered to all relevant items?

07. Do all equipment and machinery entries have the same style, abbreviations, and markings?

Jobs 
inside DB

08. Do all devices in the DB have linked maintenance plan 
recommendation?

maintenance rules?
10. Are all jobs required by company policy included in the DB? (e.g. SSM Safety Management 

System)?

exists)?
12. Are all jobs required by flag state rules and regulations included in the DB?

13. Are all jobs required by class society included in the DB?
14. Is there a number of smaller jobs which can be grouped together?

Special 
jobs, and 

rules - DB 
jobs 

general

15. Is fire detection sensor list inserted into the DB together with the testing plan?
16. Is the alarm system and its testing program entered in the DB?

17. Is PMS self-improvement program inserted into the DB, and is there control mechanism for 
PMS DB self-improvement program?

18. Is critical equipment marked according to company SMS?
19. Are job descriptions written clearly and straightforward?

20. Are jobs created and grouped according to multiplier principle?
21. Are all the same type jobs, coming from different sources, synchronized?

22. Are all the same jobs, resulting from different requirements (sources), merged?

Spare 
parts

23. Are all required spare parts included in the database?
24. Are spare parts distributed to proper equipment and machinery?

25. Are all spare parts properly marked, do they have sufficient data for ordering?
26. Is company critical spare parts list inserted in the DB?

28. Are there spare parts entered several times?

Misc.
29. Are all users inserted in the DB, are all access rights defined in order?
30. Is there any other deficiency noted in computerized PMS database?

The evaluation methodology from its creation was used for 
the development and analysis of computerized databases in 
nine shipping companies, where it proved to be a useful 
tool for developing new databases and checking existing 
databases as well. The authors of the methodology 
established the user feedback system Hattie & Timperley 
2007) with the intention of controlling and improving the 
performance of the methodology (Basili et al., 1994). 
Improvement is proposed in three cases, consisting of the 
simplification of the evaluation grades. The simplification 
of the grading system is based on the outcome of the 
interpretation of the evaluation grades where the grades 
from 1 to 5 should be replaced by 0 and 1.Evaluation grade 
0 should be used when the database quality is not 
satisfactory and database correction is recommended, 
while evaluation grade 1 should be used when the database 

quality is in order and no further action is required. In other 
words, grades 1, 2 and 3 will be replaced with grade 0 and 
grades 4 and 5 with grade 1. 

The initial analysis of the proposal has shown that a 
simplified grading system will facilitate database 
evaluation and help to reduce or eliminate the subjectivity 
of a person who evaluates the database. This will increase 
the accuracy of the evaluation system and consequently 
help to improve the methodology. Testing of improvement 
is carried out to determine the usability of a new system of 
evaluation grades in practice.

This paper presents the process of testing a simplified 
grading method for evaluation methodology. New 
evaluation grades are presented together with results of 
analysis of evaluation grades and the interpretation of 
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results. Determination of the usability of the simplified 
grading system is performed by comparing the results of 
the normal grading system with the simplified system. The 
usability recommendation is formulated in the conclusion 
in regards of results of analysis and the comparison.

2 EVALUATION OF DATABASES

Evaluation methodology testing was conducted from July 
20th to 25th

companies. Five databases were evaluated (Table 2) using 
the questionnaire (Table 1), the grades are shown on the 
left side of Table 2. Simplified system grades are product 
of substitution, they are derived from a normal grading 
system by replacing grades 1, 2, and 3 with grade 0, and 
grades 4 and 5 with grade 1. Simplified system grades are 
shown on the right side of Table 2.

Table 2: Databases grades in Normal/Simplified system

NORMAL system grades SIMPLIFIED system grades

Question DB1 DB2 DB3 DB4 DB5 DB1 DB2 DB3 DB4 DB5
01. 5 4 5 5 4 1 1 1 1 1
02. 4 4 4 4 4 1 1 1 1 1
03. 5 5 5 5 5 1 1 1 1 1
04. 5 5 5 5 5 1 1 1 1 1
05. 5 5 5 5 5 1 1 1 1 1
06. 4 4 3 4 4 1 1 0 1 1
07. 4 4 4 4 4 1 1 1 1 1
08. 5 5 5 5 5 1 1 1 1 1
09. 5 5 5 5 5 1 1 1 1 1
10. 1 1 1 1 2 0 0 0 0 0
11. 1 1 1 1 2 0 0 0 0 0
12. 3 3 3 3 1 0 0 0 0 0
13. 5 5 5 5 5 1 1 1 1 1
14. 4 4 4 4 3 1 1 1 1 0
15. 5 5 2 2 5 1 1 0 0 1
16. 5 5 5 5 4 1 1 1 1 1
17. 4 4 4 4 4 1 1 1 1 1
18. 5 5 5 5 4 1 1 1 1 1
19. 4 4 4 4 4 1 1 1 1 1
20. 4 4 4 4 5 1 1 1 1 1
21. 1 1 1 1 2 0 0 0 0 0
22. 5 5 5 5 5 1 1 1 1 1
23. 4 4 4 4 3 1 1 1 1 0
24. 4 4 4 4 4 1 1 1 1 1
25. 4 4 4 4 4 1 1 1 1 1
26. 1 1 1 1 1 0 0 0 0 0
27. 5 4 5 5 4 1 1 1 1 1
28. 5 5 5 5 5 1 1 1 1 1
29. 5 5 5 5 5 1 1 1 1 1
30. 5 5 5 5 5 1 1 1 1 1

3 ANALYSIS AND COMPARISON

Analysis of the simplified evaluation grading system is 
performed to determine if and when the method can be 
used. Several methods were used for the analysis; the 
results of both grading system are compared to reach 
conclusion of usability.

3.1 The summation of grades and the average 
grade value

The first part of the analysis is the calculation of the 
summation of grades and the average grade value of each 
database. The average grade in the normal grading system 
is the value that needs to be taken into account with a 
particular reserve, it is calculated for information purposes 

and represents an indicator of the general state of data in 
the database. Conversely, the average grade value of the 
simplified grading system is the absolute value of grades 
where the DB is in order.

The results of the average grade value of simplified grading 
system will show different values and have different 
patterns (Table 3) from the normal grading system. The 
deviations from the results of the two evaluations are 
significant, so the conclusion based on the assessment of 
the simplified grading system will not be the same as for 
the normal grading system. Therefore, the average grade 
value for a simplified grading system should not be 
calculated nor taken for any further consideration.
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Table 3: Summation of grades and average grade value

NORMAL system SIMPLIFIED system

DB 1 DB 2 DB 3 DB 4 DB 5 DB 1 DB 2 DB 3 DB 4 DB 5

Summation of all grades 122 120 118 119 122 25 25 23 24 23
Average grade value 4.067 4.000 3.933 3.967 4.067 0.833 0.833 0.766 0.8 0.766

3.2 Assessment of major deficiencies

An assessment of major deficiencies defines the areas 
where DB can and should be corrected. Assessment of 
major deficiencies is shown as an excerpt (Table 4). All 
questions that received lower evaluation grade are marked 
in red. The red areas in Table 4 for normal grading system 

are identical to those of the simplified system. This 
suggests that this analysis will yield the same results for 
both grading systems and therefore can be used in a 
simplified system.

Table 4: Questions with major deficiencies

Question
NORMAL system SIMPLIFIED system

DB1 DB2 DB3 DB4 DB5 DB1 DB2 DB3 DB4 DB5

10. 1 1 1 1 2 0 0 0 0 0

11. 1 1 1 1 2 0 0 0 0 0

12. 3 3 3 3 1 0 0 0 0 0

14. 4 4 4 4 3 1 1 1 1 0

15. 5 5 2 2 5 1 1 0 0 1

21. 1 1 1 1 2 0 0 0 0 0

26. 1 1 1 1 1 0 0 0 0 0

3.3 Resemblance analysis

Resemblance analysis is 
et al., 2017) according to formula 1. Results of resemblance 
calculation are given for a normal and simplified grading 
system (Table 5):

(1)

where is: S resemblance of grades of two databases, nQ 
total number of questions, Ri answer on ith question (i = 

1, 2 ... n), bj jth evaluated database, bk kth evaluated 
database , nG total number of 
grades.

Table 5: Resemblance of databases evaluation grades (%)

NORMAL system SIMPLIFIED system

DB 1 DB 2 DB 3 DB 4 DB 5 DB 1 DB 2 DB 3 DB 4 DB 5

DB 1 100 98.33 96.66 97.50 90.00 100 100 98.33 99.16 98.33

DB 2 98.33 100 95.00 95.83 90.83 100 100 98.33 99.16 98.33

DB 3 96.66 95.00 100 99.17 86.66 98.33 98.33 100 99.16 96.66

DB 4 97.50 95.83 99.17 100 87.50 99.16 99.16 99.16 100 97.5

DB 5 90.00 90.83 86.66 87.50 100 98.33 98.33 96.66 97.5 100

Figure 1: Graph of normal grading system resemblance Figure 2: Graph of simplified grading system resemblance
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Comparison of resemblance analysis results is shown in 
Figures 1 and 2, where it is clear that obtained results are 
different. The analysis of the resemblance of the grades of 
a normal grading system can be the source of data for 
further research, while the analysis of the resemblance of 
the grades of the simplified grading system does not 
provide enough data and has a different pattern. Therefore, 
any resemblance analysis calculated on simplified 
grading system will not be accurate, and this analysis 
method is not recommended for simplified grading 
system.

4 CONCLUSION

The simplified grading system for the evaluation 

its advantages and disadvantages. The main advantage is 
the simplicity of use, there is no need to check DB too deep 
to formulate the grade. Another advantage is to reduce the 
subjectivity of a person evaluating DB, which increases the 
accuracy of the evaluation system. The shortcomings of the 
simplified grading system are the lack of precision 
(descriptive capabilities) and inadequacy of the average 
grade value for further use. Also, the resemblance 
calculation of grades in the simplified grading system will 
not produce credible results and should not be performed.

If all above is considered, the simplified grading method 

Planned Maintenance System DB should not be used for 
complex analysis of company databases. At the same time, 
the simplified grading method should be considered for use 

for the evaluation of newly-built databases or databases 
under construction, where only one database will be 
evaluated at a time, and there is no need for any further 
analysis of the results. 

If used that way, a simplified grading system will provide 
good and precise results and will be good improvement of 

Maintenance System DB s.
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