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Abstract: Performance is one of the key factors in web application success. Nowadays, users Expect a steady availability and prompt
response after their action. To meet with that expectation, our goal was to measure efficiency and effectiveness Calibration software.
Calibration software is web-based calibration management tool that helps you maintain and control your calibration organization. Also
manage the calibration of all measurement devices for the specified business location and set up a calibration work schedule for
technicians. As part of this research used the JMeter tool and the Performance Monitor Tool to perform these tests. Study argue that
the efficiency of calibration software can be significantly increased. In this research analyzed non-functional CTQs, described our
approach for testing and measuring their functionality, and presented our results. Finally, this research calculates the total efficiency of
each JMeter test case, using the weight given to each performance indicator measured, including the time of technology

implementation.
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1. Introduction

This is the next generation calibration and asset management
software that provides full visibility of all assets, references
standards and plant resources. This software effectively
integrates people with the organization’s pressure calibrators
and controllers to provide a holistic calibration solution. It
allows easy, safe and effective maintenance, it helps to
streamline the process by enhancing efficiency and avoiding
human errors. The web browser-based design of calibration
software allows you to access data anytime, anywhere and
eliminate the need to maintain and manage paper-based
records.

1) Maintaining Simple, Smart, Scalable Calibration software
offers the flexibility you need — calibration Management
software is a web-based architecture that allows users to
simply log in web browser from any location. Calibration
software reduces calibration time and provides
automation and integration capabilities cost once
installed, it can be easily calculated for a large humber of
users or devices to meet your growing calibration needs
[1].

2) Compliant and audit-ready: It offers paperless, automated
workload schedules and management, extensive control
over calibration workflow and data, easy access to
historical calibrations, and ability to generate ports in
customized formats [1].

3) Calibration made smart: This allows the functionality of
the historical trending module assets for maintenance
from time to time. Calibration software provides strong
solutions to error analysis and historical trending. Then
understand the deviations and errors used to apply the
correct procedure corrective action and preventive action
(CAPA) to reduce calibration errors improving quality

[1].

Web application gives users user friendly interface to send
the web request and wait for response from the server.
Server calls the services of the application. It is very
mandatory to test the services from end to end. As web
application use interface of loosely coupled architecture it is
necessary to test services and interfaces. There are chances
of performance issues because web application uses web
services at the back end to fulfil the user requests. That is
why a tester must be aware of all the functionality and
behaviour of the application [6] [7]. This paper will clarify
such two testing devices JMeter and Performance
Monitoring Tools [9] [10]. Testing is a cycle of examination
of bugs and blunders from the product application.
Execution, making of experiments for any climate in the
application or administration is overseen by test apparatuses.
By utilizing some testing devices, for example, execution
testing instrument and JMeter apparatus this paper will
expound execution testing, practical testing and
dependability testing [5].

Performance testing is yet another type of automated testing
which tells the testers that the software or the application will
work correctly under an expected condition. Reliability
Testing is one more kind of mechanized testing which tells
the analyzers that the product or the application will work
accurately under a normal condition. [8].

2. Literature Survey

Traditional calibration process: - The 8-step process
highlights the traditional, paper-based calibration process.
This is highly inefficient, labour-intensive and involves
manual data storage which is time-consuming and error-
prone.
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Figure 1: Traditional calibration process.

Less Efficient - The 8-step process takes over 2 hours to
complete, due to the intensive preparation and verification of
results required.

The new improved calibration process: - By utilizing the
Calibration and Asset management software, to automate the
calibration process and removing the need for manual data
entry and storage, your process can be more efficient, saving
you time and money.
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Figure 2: Improved calibration process.

Up to 40 percent faster - Calibration and Asset Management
software can complete a calibration 40 percent faster than
paper-based calibration. As shown in fig 2.

3. Research Methodology

Phase | Performance testing is a type of software testing that
ensures system applications perform properly under their
expected workload. It runs a testing technique and
determining system performance in terms of internal
sensitivity, reaction and stability in specific work load [10].
These 12 stages perform the performance testing in a
calibration software project, as shown in figure 3.

Provide
Correlate and performance
Execute analyze the improvement
planned tests  resuits recommendations

Gather Define the Configure the Monitor web Generate Retest as
performance  performance load servers, reports needed
characteristics acceptance generation application
of the current  criteria environment  servers and
system database server’s

performance

counters

Figure 3: Flow diagram of proposed methodology
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a) Analyze the existing environments: In the existing e) Develop the test assets, test plan, test scripts and

environment, to  overcome the  discrepancies scenarios in the system of generated load and perform the
implementation is done. Effectiveness of the 100K calibration with 20 concurrent users using JMeter
implementation in current environment have to be tools. There are different components of JMeter.
checked.

b) Gather performance characteristics of the current system  JMeter Tools- Apache JMeter is an” open-source testing
Gathered all required information about performance and  instrument” created by” Apache Software Foundation
the factor present in the performance need to be checked. (ASF)”. JMeter’s primary capacity is to stack test

c) Define usage model and load distribution Product should  customer/worker. Besides, JMeter is utilized in relapse
have an availability of 99 percentage over 1-year interval.  testing by creating test scripts. JMeter gives offline detailing
Typical use case for 1 year - For 5000 devices in an  of test outcomes [7]. JMeter test reports are shown in fig 4.
enterprise.

d) Define the performance acceptance criteria Application
must be run under Wei-bull 2p model criteria.

Figure 4: JMeter test reports

f) Configure the load generation environments in the system procedure, routine, users, groups, permission and
created sample load on application server and generated documents [14]. Connection of JMeter Tools- As shown
100k data in database using JMeter script. This data is in Fig 5.
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Figure 5: Connection of the proposed system
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g) Execute planned tests Executed the JMeter scripts in
calibration software in following order - User
Management, Enterprise Creation, Complete job creation
Loop, Routine Procedures creation Loop, Routine
Procedures Link with Devices and Ranges, Technician
and Approver creation and Assign Job, Result Creation

a) Monitor web server, application server and database
server’s performance counter Monitoring the application
and database server from following things - Handle
Count, Virtual Bytes, Private Bytes, Thread Count and
Working Set this counter start for monitoring a system
[15] [16]. Performance Monitor Tools- As shown in Fig

MANUAL Calibration, Result Creation SWITCH 6
Calibration and Document Management. b) Correlate and analyze the results Executed system
nonfunctional CTQ excel file and analyzed the results,
Phase 11 From the results this research understands our system
runs properly or not.
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Figure 6: Counter set for performance monitoring

c) Generate reports in this research generated a report and
check the reliability of the counter set in the performance
monitor tool and represent it graphically [16]. K. Provide
performance improvements recommendations This
research provides us the recommendations on basis of the
results that obtained from the counters [12].

4. Results and Discussion

According to this study, this research has given expected
results. The system has completed the minimum calibration
process as well as the traditional calibration process gives
more functionality with less cost. This research reduces the
requirement of manpower and paper-based calibration

processes. In these attempts results are accurate and specific
for the devices and instruments. This study verifies that our
system is working on maximum capacity using the JMeter
tool. It has analyzed that the system works properly using a
set of counters in the performance monitor tool. Calculated
Prediction Value Up to 365 Days: In this study calculated
the forecast counter value from 21 days of observation to
365 days. The overall condition of a straight line isy = mx +
¢, where m is the slope, and y = c is the worth where the line
cuts the y-hub. This number ¢ is known as the block on the
y-pivot.” Y=mx+c” this equation helps to find or prediction
of data up to 365 days.
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Figure 7: Counter Results
Results of Reliability Test: The systems on this graph were ~ 2) When Graph is continuously increasing mode, then
analyzed in a reliability test. Analyzed the graphs in this assume system is lagging or some problem occurred.
research and take the necessary action on it. This action  3) When Graph is continuously decreasing mode, then
depends on the following conditions. assume system is lagging or some problem occurred.
1) When Graph is flight mode, then
working fine.
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Figure 8: Reliability Test Graph
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