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1. INTRODUCTION

The quality of learning in higher education is strongly influenced by lecturers' competence. According to
Decree No. 399/P/2021 of the Minister of Education, Culture, Research, and Technology [1], lecturer
competence comprises four aspects: pedagogical, professional, personal, and social. Students interact most
frequently with lecturers during the learning process; therefore, student assessments are widely used to evaluate
teaching. These evaluations can reveal a lecturer's strengths and weaknesses, enabling study programs to
determine appropriate professional development or support.

In a previous study [2], the Diploma IV (D4) Software Engineering Technology (TRPL) study program
at the Politeknik Negeri Medan evaluated lecturer competence using the TOPSIS method. That study relied on
simulated data, and all calculations were performed manually. Wilantara, Wasilah, and Triloka (2024) observed
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a similar situation, where they calculated teaching evaluations manually in Excel without applying weights to
the assessment criteria [3]. Processing data via spreadsheets carries risks of errors and data loss risks that users
often fail to recognize [4]. Furthermore, manual processing cannot prevent duplicate assessments or ensure that
enough students evaluate each lecturer. This research addresses how to automate the processing of lecturer
competence evaluations while ensuring data validation and accurate computational results.

Information technology can streamline lecturer evaluation processing, making the procedure faster and
more efficient [5]. While collecting assessments online can expedite the process [6], the outcome depends on
student participation. Dzakadzie and Quansah (2023) found that only 48.4% of expected responses were
collected; as participation decreases, the reliability of the evaluation results also declines [7]. Consequently, a
minimum threshold for the number of students required to evaluate each lecturer is necessary [8]. To generate
rankings, the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) method compares
each alternative against both a positive ideal solution and a negative ideal solution [9]. This method is
increasingly used in education [10], for instance, to rank lecturers' teaching effectiveness at vocational higher
education institutions [11] and to assess lecturer performance using an extended fuzzy logic approach [12].

In a study by Adigun et al. (2022), the authors noted that student evaluations of lecturers are often
questionable because students may be forced or may fabricate responses [13]. The proposed solution was a
web-based system that 60 students tested by evaluating six lecturers. The results indicated that the system is
viable and can distinguish between fabricated and genuine evaluations. In a study by Bata (2025), users without
a technical background struggled to apply the TOPSIS method; consequently, they developed a web-based
TOPSIS tool to address various use cases [14]. The tool's rankings matched those from manual calculations,
and it achieved a System Usability Scale (SUS) score of 76.5, placing it in the "good" category. However,
Adigun et al.'s system does not use a ranking method, while Bata's tool is designed for general purposes and
does not process lecturer evaluation questionnaires.

In Do, Tran, and Tran's (2024) study, assessing faculty performance requires objective weighting of
criteria [15]. The study uses the Fuzzy Analytic Hierarchy Process (AHP) to determine criterion weights and
the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) to rank faculty members based
on expert evaluations. Consequently, the faculty evaluation process becomes more objective, helping higher
education leadership enhance educational quality. In Hayati, Syaputra, and Eirlangga (2023), the evaluation
team faced challenges processing large datasets of faculty information to identify top-performing instructors;
therefore, they used the TOPSIS method [16]. As a result, the study selected three faculty members for
recognition, identifying research, teaching, and attendance as the most influential criteria. Both studies relied
on expert or institutional data rather than student evaluations.

In Yan and Li (2025), the reliability of faculty teaching ability scores must be verified before using them
for ranking [17]. The study analyzed evaluations from 568 students across 16 classes taught by 16 faculty
members. The findings indicate that a minimum of 30 student evaluators is required to ensure the reliability of
the assessment scores. Dzakadzie (2026) similarly recommends approximately 13 to 25 student evaluators for
smaller class sizes [8]. However, these recommendations regarding the number of evaluators have not yet been
formalized as a standard rule within faculty evaluation processing systems.

While existing research suggests that web-based systems and the TOPSIS method can facilitate faculty
evaluation, previous studies have typically addressed only specific segments of the evaluation process. This
research's novelty lies in integrating several components student evaluation collection, data validation, a
transparent TOPSIS calculation process (with verifiable stages), and accuracy testing into a single, unified
system; this integrated approach has not been observed in the reviewed literature. In this study, we developed
a prototype application to process faculty competency evaluations for the D4 Software Engineering
Technology (TRPL) study program at Politeknik Negeri Medan, covering the entire workflow from
questionnaire completion to presenting rankings and graphical data. The system implements rules that allow
one assessment per lecturer, require at least one statement per competency, and enable configuration of a
minimum number of evaluators. The prototype was validated through black-box testing, comparison of system-
generated results with manual calculations, and a usability assessment using the System Usability Scale (SUS).
The system is intended to help academic departments process lecturer evaluations quickly and accurately,
supporting professional development aimed at improving instructional quality.

2. RESEARCH METHOD

This study employs a prototype development model. The prototype model was selected because it
allows rapid system development, user testing, and subsequent refinement based on feedback [18]. The
research process consists of requirements analysis, system design, prototype construction, testing, and
refinement. The construction and testing phases can be iterated until the system meets the users'
requirements. Figure 1 illustrates the complete research process.
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Figure 1. Research stages.

2.1. Requirements Analysis

The team conducted requirements analysis in consultation with the Head of the Study Program. The
system has two user types: students and the study program administrator. Students provide their personal
information and evaluate the lecturers who taught them during the current semester. The administrator manages
lecturer data, criteria weights, questionnaire items, and questionnaire results. The administrator also performs
TOPSIS calculations and views the ranking results, including their corresponding graphs. Table 1 presents the
system's functional requirements.

Table 1. System functional requirements.
Actor Functional Requirement
Enter personal details (student ID number, name, class, semester, study program,
department).
Student Select a lecturer from the list and complete 40 questionnaire items.
Student View the list of lecturers who have been evaluated and those who have not.
Admin Log in to the system and change the password.

Student

Admin Manage lecturer data, criteria weights, and questionnaire items.
Admin Import questionnaire data from a Google Form CSV file.
Admin Review, accept, or delete flagged responses.

Admin View each stage of the TOPSIS calculation, rankings, and charts, and download the results.

2.2. Research Instruments and Data

The research instrument consists of a questionnaire containing 40 statements covering four lecturer
competencies [1]. Each competency comprises 10 statements, developed based on the specific details of the
lecturer competencies. This instrument improves on a previous version [2] by refining items that measured the
same behaviors across two competencies. Students select the statements that apply to the lecturer being
evaluated, with a requirement to choose at least one statement for each competency. Each selected statement
is assigned a value of 0.5, resulting in a score range of 0.5 to 5 for each competency. We collected data from
approximately 100 students in the D4 TRPL (Software Engineering Technology) study program, who
evaluated six lecturers via a dedicated application and a Google Form.

A student’s competency score for a given lecturer is calculated using Equation (1). The values in the
decision matrix represent the average scores from all students who evaluated that particular lecturer, as shown
in Equation (2).

Smij = 0,5 X Cmij (1)
1 i

Xij = ;ZﬁlzlSmi,-

(2)

In the equation, ¢ represents the number of items checked by student m for lecturer i regarding
competency j, while n is the number of students who evaluated lecturer i. The criteria and weights

Int. J. of App. Sci. & Tech. App., Vol. 1, No. 2, September 2026, pp: 80-91



Int. J. of App. Sci. & Tech. App. e-ISSN: 3124-9132 83

employed are presented in Table 2. We determined these weights through discussions with the Head of
the Study Program and then normalized them so their sum equals 1. All criteria are of the "benefit" type,
meaning that higher values indicate better performance.

Table 2. Criteria and weighting.

Number of . Normalized
Code Competency tems Weight weight
Cl Pedagogical 10 4 0.2500
Cc2 Professional 10 5 0.3125
C3 Personality 10 4 0.2500
C4 Social 10 3 0.1875

2.3. System Design

The system design includes process, database, and interface design. The use case diagram in Figure
2 illustrates the interactions between students, the administrator, and the system. The database comprises
seven tables: admin, student, lecturer, criteria, item, response, and response_detail, as shown in Figure 3.
The response table stores a single evaluation provided by a student for a lecturer, while the response_detail
table stores the checked status of each item within that evaluation. The system is built with PHP, MySQL,
and Bootstrap and runs on a local XAMPP server.

Lecturer Competency Evaluation Application

Validate data
< include soogle F
(student ID, at least K nelude Impﬂrlrr;."\:"l}‘t‘ Form
1 item per competency) o
-

Complete the 40-item

Student competency evaluation

Admin

View lecturer
evaluation status

)

Figure 2. Use case diagram.
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kelas VARCHAR(20) FK dosen_id INT nama VARCHAR(150)

semester TINYINT sumber ENUM aktif TINYINT(1)
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Figure 3. Database design (ERD).
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2.4. Data Validation Rules

The system implements validation rules to ensure reliable processed data, since students are the
primary source of inconsistency in teaching evaluations [19]. First, the student ID number (NIM) must
consist of 10 digits. Second, a single student ID may only be used to evaluate a specific lecturer once.
Third, at least one item must be selected for each competency. Fourth, lecturers who receive fewer than
the minimum required student evaluations are excluded from the TOPSIS calculation and reported
separately [8]. Imported responses that fail to meet these rules will be flagged and only included after
being reviewed by an administrator.

2.5. TOPSIS Calculation

The system's TOPSIS calculation follows six stages [9]. The first stage involves constructing a
decision matrix using equation (2). The second stage normalizes the matrix using equation (3). The third
stage entails calculating the weighted matrix using equation (4). The fourth stage involves determining
the positive and negative ideal solutions using equations (5) and (6). The fifth and sixth stages calculate
each lecturer's distance from the ideal solutions using equations (7) and (8), then compute the preference
value using equation (9).

_ X
rij - m .2
i=1%ij
3)
Yij = WjTij
“4)
At = (maxyn,maxyiz : ---,maxym)
L l L
(5)
A" = (m.inyillm.ininI ---;m.inyin)
l l L
(6)
2
Df" = \/Z}Ll(yl'j -y7)
(7
_ _\2
Dy = \/Z}l:l(yij —Y )
(®)
_ _Dbi
L py+D;f
)

The lecturer with the highest V value is ranked first. The system displays the results of each stage,
allowing the administrator to review them. The system can also download the results from each stage as
a CSV file. These files are used to compare the system's output with manual calculations during testing.

2.6. System Testing

System testing is conducted in three ways. The first approach is functional testing using the black-
box method, incorporating equivalence partitioning and boundary value analysis techniques [20], [21].
Test scenarios are developed for each function covering both valid and invalid inputs as shown in Table
3. The second approach validates calculation accuracy by comparing the system's results with manual
calculations performed in Microsoft Excel. The data used for this purpose include data from a previous
study [2] and data from the questionnaires in this study. We consider the results accurate if the values at
every stage of the calculation as well as the final rankings match those from the manual calculations.

Table 3. Black-box testing scenarios.

No. Function Scenario Expected Result
Student ID (NIM) has fewer or more Rejected with an error
1 Personal data .
than 10 digits. message.
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No. Function Scenario Expected Result
2 Personal data Stud;nt ID (NIM) has 10 digits, and Added to the lecturer list.
data is complete.
Re-entering an already registered Uses the previously stored
3 Personaldata o qont 1D (NIM). name.
. Rejected; the empty
4 Evaluation One competency left unchecked. competency is highlighted.
5 Evaluation At least one competency is checked. Evaluation is saved.
. Evaluating the same lecturer a second  Rejected; lecturer is marked as
6  Evaluation .
time. already evaluated.
. . Rejected with an error
7  Admin login Incorrect password.
message.
. Row contains an invalid Student ID . .
8 CSV import (NIM) or an unknown lecturer. Row fails and is reported.
. Response with one or more Response is imported and
9 CSVimport competencies left unchecked. marked accordingly.
TOPSIS Lecturer has fewer evaluators than the Excluded from calculation;
10 L. .
results minimum threshold. displayed separately.

The third method involves measuring the system's ease of use using the System Usability Scale

(SUS) [22]. The SUS consists of 10 statements, each rated on a scale from 1 to 5. The SUS questionnaire
is completed by 10 students and 3 administrators after they have finished assigned tasks within the system.
The SUS score is calculated using equation (10), where s represents the respondent's answer to the &
statement. The final score is the average of all respondents' scores, ranging from 0 to 100.

SUS = 2,5 % [Zkganjil(sk - 1) + Zkgenap( 5- Sk)] (10)

3. RESULTS AND DISCUSSION

3.1. System Implementation

The prototype consists of two sections: a student interface and an admin interface. The system’s design
incorporates Politeknik Negeri Medan's colors and logo to ensure easy recognition by users. The student
interface is used to enter personal information and evaluate lecturers. In contrast, the admin interface manages
data, reviews responses, and displays the results of the TOPSIS calculations. Each page is described below.

The personal information page is the first screen students encounter, as shown in Figure 4. Students must
enter their student ID number (NIM), name, class, semester, study program, and department. The system will
reject any NIM that does not consist of exactly 10 digits. If a NIM is already registered, the system retrieves
the associated name to ensure that a single NIM cannot be linked to different names. After validating the
personal information, the system directs the student to the lecturer list page.

e ——
T

Figure 4. Student personal information page.

The lecturer list page displays all lecturers eligible for evaluation and their evaluation status, as shown in
Figure 5. Lecturers who have already been evaluated are marked as such and cannot be evaluated again.
Students may log out and log back in using the same NIM to continue evaluating other lecturers.
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Figure 6. Lecturer list page.

The evaluation page presents 40 statements categorized into four competencies, as shown in Figure 6. For
each competency, the system displays the number of selected items. If any competency remains incomplete,
the system rejects the submission and highlights the incomplete section in red. Before saving the evaluation,
the system requests confirmation, as submitted evaluations cannot be modified.

C. Kompetensi Kepribadian

Figure 6. Lecturer evaluation page with competency validation.

The admin dashboard displays a summary, including the number of valid responses, the total number of
students, flagged responses, and data sources, as shown in Figure 7. The dashboard also shows the number of
evaluators for each lecturer and how many more are needed to meet the minimum threshold. This information
helps the admin identify lecturers who do not yet meet the requirements for inclusion in the calculations.

Dasbor
Dt ok e

486 101 1/485

Jomioh respon por dosen
Kode Valid Tatal Status
o 100 100
95 %
= o
o &
s »s CITNTIEED
06 Vrdya Tasol, S Kom, M ke

0z
03

04

05

Figure 7. Admin dashboard page.

The import page is used to upload questionnaire data from a Google Forms CSV file, as shown in Figure
8. Admins can run a test mode first without saving the data. The system reports how many rows were
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successfully processed, failed, or flagged, along with the reasons. Flagged responses are excluded from
calculations until they are reviewed and accepted by the admin.
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Figure 8. Questidnhaire data impor? page.

The results page displays each stage of the TOPSIS calculation from the decision matrix to the final
preference values and lecturer rankings as shown in Figure 9. The results are also presented as charts, including
a graph of preference values and a breakdown of scores for each competency. Lecturers who have not met the
minimum number of evaluators are listed in a separate table. All calculation results can be downloaded as a
CSV file.

Hasil Perhitungan TOPSIS

B oo
% 00259
00 00326 00000 08000

Sk rata-rata per kompetansi [mstiks keputusan)

Figure 8. TOPSIS calculation results page.

3.2. Black-Box Testing Results
We conducted black-box testing based on the 10 scenarios presented in Table 3. Table 4 shows the test
results.
Table 4. Black-box test results.

No. Scenario Expected Result Test Result Conclusion

NIMs with 9 digits, 11 digits, or
1 Student ID (NIM) has fewer  Rejected with an containing letters are rejected with

or more than 10 digits. error message. the message "NIM must be a 10- Successful
digit number".
) Student ID (NIM) has 10 Added to the Data accepted; user redirected to Successful
digits, and data is complete.  lecturer list. the lecturer list page.
3 Re-entering an already [iii/si(t)llllesl stored System uses the name stored Successful
registered Student ID (NIM). Eame y previously.
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Rejected; the Submission rejected; the empty
One competency left empty . ) . .
4 . competency is outlined in red with ~ Successful
unchecked. competency is 2 mandatory-field messace
highlighted. y ge-
At least one competency is Evaluation is Assessment saved; lecturer status
5 " R Successful
checked. saved. updated to "assessed".
. Rejected; lecturer  Rejected with the message "You
Evaluating the same lecturer . -
6 . is marked as have already assessed this Successful
a second time. "
already evaluated. lecturer".
Rejected withan ~ Rejected with the message
7  Incorrect password. " w  Successful
error message. Incorrect username or password".
Row contains an invalid Row fails and is Row is not saved and is included
8  Student ID (NIM) or an in the import report along with the ~ Successful
reported.
unknown lecturer. reason.
Response with one or more Response is
P ) imported and Entry saved with a flagged status
9  competencies left . Successful
marked and excluded from calculations.
unchecked. .
accordingly.
Lecturer has fewer Excludgd from 'I:ecturer appears ’1'n the .
.. calculation; insufficient data" table and is
10  evaluators than the minimum . Successful
displayed excluded from TOPSIS
threshold. .
separately. calculations.

All 10 scenarios yielded results consistent with expectations. These results show that the data validation
rules outlined in subsection 2.4 function within the system for both application-entered and imported data. The
system can also reject invalid inputs and provide clear feedback to the user. Consequently, the system includes
only data that complies with the validation rules in the TOPSIS calculations.

3.3. Validation of Calculation Accuracy

The first validation used data from a previous study [2]. The system-generated preference values and
rankings matched the results reported in that study. The second validation used the current study’s
questionnaire data by independently recalculating the TOPSIS stages, starting from the decision matrix
produced by the system. The distance values (D+ and D—) and preference values (V) obtained from the
recalculation matched the system’s output to four decimal places, with a maximum discrepancy of 0.0001 due
to rounding input values. The rankings derived from both sets of calculations were also identical. These results
indicate that the system's TOPSIS calculations are accurate.

3.4. Application to Questionnaire Data

Questionnaire data imported from Google Forms yielded 485 valid responses, with no flagged entries or
failed rows. We excluded 117 entries because students indicated the lecturer did not teach their class, and we
omitted 4 entries because they were duplicate evaluations for the same lecturer. Including one response
submitted via the application, we used 486 responses to evaluate six lecturers. Each lecturer received more
than the minimum number of evaluations, ranging from 47 to 100 students. Table 5 presents the results of the
TOPSIS calculations. Lecturer names have been anonymized using codes A1 through A6.

Table 5. TOPSIS calculation results for questionnaire data.

Code n Cl C2 C3 C4 D+ D- |4 Rank
Al 100 3,4000  3,1400  3,6300 3,5200 0,0326  0,0000 0,0000 6
A2 96 3,5208  3,3177  3,6510 3,6615 0,0259 0,0079  0,2329 5
A3 83 3,7831 3,4578  3,8494 38133 0,0158 0,0177  0,5287 4
A4 65 3,8615  3,5538  4,1154  3,9923  0,0076  0,0253  0,7696 2
A5 95 3,9000 3,6474  3,9421  3,9421  0,0097  0,0259  0,7278 3
A6 47 4,0106  3,5851 42234 42234  0,0023  0,0313 09316 1

The average scores for all lecturers range from 3.14 to 4.22 on a 5-point scale; thus, no competency falls
below the 2.5 threshold that would trigger a need for professional development. Professional competency (C2)
received the lowest scores across all lecturers, while personality (C3) and social (C4) competencies generally
received the highest. These findings can guide the study program in prioritizing development efforts focused
on professional competency. Lecturer A6 ranked first with a V-value of 0.9316, while lecturer Al had a V-
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value of 0. A V-value of 0 does not mean the lecturer’s competency score is zero; rather, it indicates that their
score was the lowest across all four competencies, aligning them with the negative ideal solution.

Although the score differences between lecturers are relatively small less than 0.7 points for any given
competency the V-values span from 0 to 0.9316. This is because TOPSIS measures each lecturer's relative
position against both the positive and negative ideal solutions. Consequently, interpret V-values in conjunction
with the average scores for each competency to avoid misconstruing them as absolute performance metrics.
Rankings that are close to one another such as those of A4 and A5 should also be interpreted with caution, as
the number and composition of students evaluating each lecturer differ. The stability of these rankings warrants
further investigation in future research.

3.5. Usability Testing Results

The System Usability Scale (SUS) assessment was conducted on October 16, 2026, using the developed
prototype. The respondents included 10 students and 3 administrators from the D4 TRPL (Software
Engineering Technology) study program. Before completing the questionnaire, the students performed three
tasks: entering their personal information, evaluating a lecturer until the assessment was saved, and logging
out and logging back in using the same student ID (NIM) to evaluate another lecturer. The administrator
completed five tasks: accessing the admin page, modifying one lecturer's data, importing a CSV file in test
mode, opening the TOPSIS results page, and downloading the CSV file containing the calculation results. All
respondents completed every task; therefore, we used 13 responses in the calculations. Table 6 presents the
SUS score calculation results, derived using equation (10).

Table 6. SUS score results.

Group n Mean Standard Deviation Minimum Maximum
Students 10 93.00 4.22 87.50 100.00
Admin 3 99.17 1.44 97.50 100.00
All respondents 13 94.42 4.58 87.50 100.00

The average SUS score across all respondents is 94.42. This score exceeds the SUS benchmark of 68 [23]
and falls into the A+ category on the Sauro and Lewis rating scale used by Suria (2024) [24]. The lowest
recorded score was 87.50, meaning every respondent scored above that average benchmark. Although
administrators' scores were higher than students', the small number of administrators (only three) makes it
impossible to draw definitive conclusions about this difference. These scores are also higher than those reported
for other web-based systems: a TOPSIS-based tool in a study by Bata (2025) with a score of 76.5 [14], a web-
based learning platform with a score of 75 [25], and a web-based lecturer assessment application with a score
of 82.5 [5]. However, as these systems involve different users and tasks, this comparison serves only as a
general reference.

Table 7. Average responses and score contributions for each SUS statement (n = 13).

No. Statement Average Response  Score Contribution (0—4)
1 I would use the application frequently 4.69 3.69
2 The application is too complicated 1.08 3.92
3 The application is easy to use 4.77 3.77
4 I need help from others 1.08 3.92
5 The features are well-integrated 4.69 3.69
6 There are many inconsistencies 1.23 3.77
7 Mgst people would learn to use it 477 377

quickly
8 The application is cumbersome 1.23 3.77
9 I feel confident when using it 4.69 3.69

The score contribution is calculated by subtracting 1 from the average response for odd-numbered
statements and subtracting the average response from 5 for even-numbered statements, as shown in Table 7.
The highest contributions are in statements 2 and 4 (3.92), indicating that respondents do not find the
application complicated and do not need assistance to use it. The lowest contributions are found in statements
1, 5, and 9, with a value of 3.69. Among students, these three statements yielded a contribution of 3.6,
suggesting that feature coherence and user self-confidence could still be improved. The low score for statement
1 may also reflect that lecturer evaluation is conducted only once per semester.

Respondents also suggested improvements to the application. Of the 13 respondents, six offered positive
feedback or made no suggestions. Three respondents suggested making the application available to all lecturers
and other study programs. Two respondents suggested adding photos or biographical information for the
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lecturers, one respondent suggested making the application accessible online, and one respondent suggested
improving the interface for mobile devices. These suggestions align with the system's current state, which runs
on a local server and is restricted to the D4 TRPL (Software Engineering Technology) study program.
Consequently, these suggestions will serve as a basis for improvements in the next development phase.

This SUS (System Usability Scale) evaluation has certain limitations. With only 13 respondents all from
a single study program the results reflect usability for this initial user group. A larger sample size should
validate the high and relatively uniform scores once the system is deployed online. Furthermore, any interface
changes made during the next development phase should be re-evaluated using the SUS.

4. CONCLUSION

This research produced an application prototype for processing lecturer competency evaluations in the
D4 TRPL study program at Politeknik Negeri Medan, covering the entire process from questionnaire
completion to presenting lecturer rankings. The system implements data validation rules: a 10-digit student ID
(NIM), one evaluation per lecturer, at least one item per competency, and a minimum number of evaluators.
Black-box testing confirms that all 10 test scenarios yielded the expected results. The system's TOPSIS
calculations align with manual recalculations based on both previous research data and the current study’s
questionnaire data, in terms of both preference values and final rankings. An analysis of 486 student responses
on six lecturers revealed that "professional competency"” received the lowest score, making it a priority area
for professional development. Usability testing, measured via the System Usability Scale (SUS), yielded an
average score of 94.42 from 13 respondents, falling into the "excellent" category.

This study has certain limitations: the system was hosted on a local server and tested by respondents from
a single academic program. Future research should focus on deploying the system online and optimizing its
interface for mobile devices. The system could also be expanded to other academic programs and enhanced
with lecturer profiles, as users suggested. Furthermore, SUS testing should be repeated with a larger sample
size once the system is deployed online.
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