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Abstract

Company X is one of the companies engaged in the telecommunications business. To
improve customer service, the company developed an Application Programming
Interface). The developed API is used to promote product packages to customers.
Sending data via API to millions of customers at the same time, can lead to failures due
to the inability of the server to process that data. JMeter is one of the tools that can be
used to perform performance testing of an API by providing TPS calculation output.
Bulk data files are used as input to process large amounts of customer data on JMeter.
Proper thread properties settings affect the TPS value, and the study has managed to

achieve the TPS wvalue to be achieved with error rate = 0, which means success.

Keywords: Telecommunication Product Package, API, Performance Testing, JMeter,
Transaction Per Second

1. INTRODUCTION

Company X is one of the companies engaged in the telecommunications
business. To improve customer setvice, the company developed an Application
Programming Interface). The developed API is used to promote product
packages to customers. In the API, it will insert what product packages will be
promoted and determine which customers will receive the product package
promotion. APIs (Application Programming Interfaces) are the way in which
libraries of program code, SDKSs, and frameworks are available to programmers
[1]. APIs allow data or services to be accessed by others.

Performance testing is used to find performance problems that can come from
lack of server resources, improper network bandwidth, inadequate database
capabilities, failures or weak operating system capabilities, poor WebApp
function design and hardware or software issues that lead to reduced client-
server petrformance No. 2] . Performance testing is a process to measure and /
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or evaluate performance related to aspects of a software system, including:
response time, throughput and resource utilizations [3].

JMeter is a desktop-based performance testing tool from Apache, written in the
Java programming language, for load testing web pages, web applications and
other static or dynamic sources including databases, files, Servlets, Petl scripts,
Java Objects, FTP Servers, and others. One of the metrics that can be measured
using JMeter is TPS (Transaction Per Second) or throughput. Throughput can be
calculated from the target sampler side [4]. Sending data via API to millions of
customers at the same time, can lead to failures due to the inability of the server
to process that data. This study aims to optimize the setting of properties on
JMeter when performing performance testing and the use of files in the
application of bulk data methods consisting of different norms for customers to
achieve the expected TPS value with error rate = 0.

Reference [5],[6],|7],[8].[9], explains, JMeter is an open source tool used for load
testing. The results of compatisons with several other similar tools can be taken
into consideration in choosing the tools to be carried out to carry out
performance testing. Reference [10], explains, JMeter is suitable for perfomance
testing because it is lightweight and easy to install. This is one of the reasons for
the selection of JMeter to support this research. Reference [11], explaining how
to set up and run JMeter using a GUI The difference with the current research
is the technique of setting thread properties in more detail and their effect on
the resulting TPS results. In addition, another difference that can be seen is
from how to run JMeter, in this study, JMeter was done by running a script
jmeter.sh in a bash editor to anticipate the amount of data that will be processed
using the bulk data file method.

2. METHOD
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| Run the tests |
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Figure 1. Core performance test activities [13]
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The research will be carried out directly in the performance test section using
the JMeter tool. Several scenario tests will be prepared to support this test. The
development of the API to be tested by yourself is not included in the research.

In Figure 1, the Performance test will be carried out by doing the following
activities, namely

1. Identify the test environment.
Knowing the test environment such as hardware, software, and network
configuration helps obtain an effective test plan and identify testing from
scratch.

2. Identify admission criteria.
Criteria for receiving performance from vatious modules of the application
that are being loaded such as response time, throughput, and resource
utilization and constraints. How long does the user have to wait before a
particular page is displayed? Response time is something that is considered
from the user side, throughput from the business side, and resource
utilization from the system side.

3. Test planning and design.
Know the usage patterns of the application (if any) and design a wide variety
of scenarios. Otherwise, consult with stakeholders to understand their
business processes and design a possible test plan.

4. Prepare the test environment.
Configure test environments, tools, and resources to run test plan scenatios.
Depending on each company, a separate team may be responsible for
managing test tools, and others will configure other aspects such as resource
monitoring. In other organizations, only one team is responsible for
organizing all aspects.

5. Recotd the test plan.
Use the testing tool to record the test plan scenario. The testing tool used in
this study is JMetet.

6. Run test.
Run test plans and verify the correctness of the test scripts and output results.
Where test or input data is entered into scripts to simulate the actual data, as
well as validate the test data. Pay attention to server logs, through resource
monitoring to monitor servers such as warnings and errors. Errors can occur
due to problems with test scripts, applications, system resources, or a
combination of these.

7. Analysis of results, reports, and retests.
Check the results of the tests run and identify the cause of the problem. It
can come from a system, database, or related application. Related applications
can lead to infrastructure changes such as increasing memory, reducing CPU
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usage, increasing, or decreasing thread size, database size, and changing
network settings. If the cause of the problem is already found, the test(s)
should be rerun and compared with the previous results.

3. RESULTS AND DISCUSSION

The research was conducted by testing APIs that require performance testing
before the API was released on the production server. The APIs to be tested
are:

http://xx.x.xxxxx/Genxxx/xxPmsisdn =xxx&sendetid=yyy

This API will hit a specific customer number to offer a number of product
packages that will be promoted. The hit API will generate a log.

Figure 2. Example logs generated by the API, Genxxx/xx

The detailed activities of the performance test for the Genxx/xx API are as
follows:

1. Test environment identification
Test environments that must be prepared include:
- The API server is the server where the API will be placed.
- The JMeter server is the server where JMeter will be placed.
- JMeter Software.
2. Identify the admission criteria
The acceptance criteria to be achieved are a throughput of 3000 / tps in a
span of 15 minutes and an error rate = 0.
3. Test planning and design
In the planning and design section of the test, the following things must be
prepared:
- Bulk data files
Contains the value of each parameter in the API, namely the customer
and sender numbers. The number of customer numbers to be hit varies
with the amount of 1.5 million data as shown in figure 3.
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Figure 3. whitelist_nft2.csv Files

Test scenario to run

The test scenario to be run is divided into 3 experimental groups.

The implementation of the scenario will be seen in the properties change
in JMeter. The properties on the JMeter that will be changed include:
Number of Threads, Ramp-Up Period and Loop Count.

The test scenario will be saved in a (jmx) file. The file (jmx) can be created
using the JMeter GUI with the following steps:

1. In the Test Plan, right-click, , select the Add > Threads (Users) menu >
Thread Group

Thread Group

Name: ‘Thread Group

(Comments:
Action to be taken after a Sampler error

@ Continue () Start Next Thread Loop (' Stop Thread ( Stop Test (J Stop Test Now

Thread Properties
Number of Threads (users): |ann \

Ramp-Up Period (in seconds): ‘an ‘

Loop Count: [] Forever [100 |

[] Delay Thread creation until needed
[] Scheduler

Scheduler Configuration

Duration (seconds)

Startup delay (seconds)

Start Time

End Time

Figure 4. Thread Group Settings

In figure 4, the Number of Threads is the number of users. Ramp-Up Period is
a time lag before the next user starts. Loop Count is a loop that will be
performed by each user[9], [13]-{15]. To calculate the time lag:

Number of Theads
Ramp—up period

©)
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In figure 4., Number of Threads = 9000. Ramp-Up Period = 900, obtained by
changing the unit of minutes to seconds, where 15 minutes = 900 seconds and
Loop Count = 100. So the throughput is 1000 TPS.

2. In the Thread Group, right-click, select the Add > Sampler menu >
HTTP Request

HTTP Request
Hasay; | HTTF Rguial
{owmmaety;

L Tiemamgty (ralineicnds)|
Senver Rame of = |00 Port Number: S | Coanect R
HITP Request

Erplemestation: | Protocs anpl Memad: | POET - Costent encoding:
Ptk |G o |
Bedifect Aulessaticaly v Follow Redeects.  [v] Use Keephlve Use mulipaitionm.data b POST | Browsercomgal
| Parameters | Post Body

Send Parameters \With Be Request:

Mg ) [ m.fs:
IS - e
0 5

Deetad Beie Add froem Chipboard Dedeie Up Deram

Figure 5. HT'TP Request Settings

In Figure 5, IP is the IP of the API. Port number has a default value of =8080.
Path is an IP path. Parameters contain the name of the variable in the API that
the CSV file will call and the data value from the file written by adding a "${}"

sign.

3. In the Thread Group, right-click, select the Add > Config Element menu
> CSV Data Set Config

C5V Data Set Config
L e e Y
Commenty
Coafigars Se C5W Data Source
Fleaame: whipks? ni ooy
il escodmg
‘Weriable Harme s joomma delrmbedt — - e o i
Detemater juse " fod Eab}
Allow quobed dala ™ Tree k4
Recycle on EOF 7| Tree
Stiop thread on EOF ¥ Fab

Sharmg mode: K1 Treads

Figure 6. CSV Data Set Config Settings
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In figure 6, Filename is the name of the input data file. Variable Names is the
name of the variable in the HTTP Request. Delimiter is a data separator in a file.
The CSV file is saved in the /bin folder of Jmeter when running tests. If the
JMeter settings have been completed. Select File > Save.

1. Prepare the test environment
Test environtment that must be prepared include:
- API Server IP : x.x.x.x or x.x.x.X (including user and password)
- JMeter Server IP : x.x.x.x (including user and password)
Directoty : /x/x/x/apache-jmeter-3.3/bin
- Bulk data file directory:
x/x/x/apache-jmeter-3.3/bin/whitelist_nft2.csv
2. Record test plan
The test plan will be saved on a file with the extension (. JMX) which
contains the Number of Threads, Ramp-Up Period and Loop Count of each
scenario executed.
3. Run test
In this study, test plans will be run on the server machine where JMeter is
placed. To run JMeter is done by:
./jmeter.sh -n -t test_plan_01.jmx -1l logjtl
Where:
./jmetet.sh : default command.
-n : run jmeter in nongui.
-t : the file (jmx) to be run.
test_plan_01.jmx : the name of the file (jmx) to be run.
-1: file for storing log results.
log.jtl : the name of the log file .

1. Analysis of results, reports, and retests

The results of performance testing carried out on the Genxx/xx API canbe seen
in the Table.

Table 1. Test Scenario and Throughput Results Using JMeter — Experiment 1

Ramp-
L No of Loo Throughput  Throughput Error
No. Test Description Threads U.p Courlljt E)f; ’ Resiltp Rate
Period
Run script : nohup
./jmetet.sh -n -t Pull-
1 <2 - hsl_1k_1_1.l 1000 1 1 1000 878.0 0 (0.00%)
&
Run script : nohup unable to
5 ./jmetet.sh -n -t Pull- 2000 1 1 2000 ) create
x2,jmx -1 hsl_2k_1_1,jtl new
& native
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Ramp- )
L No of Loop Throughput  Throughput Error
No. Test Description Threads Pe[jir; d Count Exp. Result Rate
thread.
Run script : nohup
3 !Z‘r]n;frfh o -t Pull- 1 30 3000 2510.5 0 (0.00%)
hsl_100_1_30,jtl &
Run script : nohup urnalile to
./jmeter.sh -n -t Pull- create
4 . 1000 10 30 3000 - new
x2jmx -1 native
hsl_1k_10_30,dl & e
Run script : nohup urnalzle fo
./jmeter.sh -n -t Pull- create
5 . 9000 300 100 3000 - new
X2 jmx -1 native
hsl_9k_300_100.jtl &
thread.
Run script : nohup E:‘ezlz]: to
¢  /imetershontPull- 000 g 1 1000 - new
x2gmx -l native
hsl_10k_10_1.jtl & thread.

In the Table, JMeter is placed on the

same machine as the API, namely the

machine with ip x.x.x.x. With the number of threads = 1000, throughput = 878
is achieved with an error rate = 0, but if the number of threads is added to 2000,
a warning appears on the jmeter "unable to create new native threads" even

though

the ramp-up period is the same, which is 1. This warning can be

resolved by setting the max user process on the jmeter by writing the following
command:

ulimit -u “angka yang akan ditambah”

Table 2. Test Scenario and Throughput Results Using JMeter—Experiment 2

Ramp-
. No of Loop  Throughput  Throughput Error
No. Test Description Threads U,p Count Exp. Result Rate
Period
Run script : nohup
./jmetet.sh -n -t Pull- 7266
! x2.jmx -1 hsl_30k_10_1.jtl 30,000 10 ! 3000 839.2 (24.22%)
&
Run script : nohup
./jmetet.sh -n -t Pull- )
2 <2.jmm -1 hs_60k_120_1.jtl 60,000 120 1 500 248.4 0 (0.00%)
&
Run script : nohup
./jmetet.sh -n -t Pull- 11225
3 2jms -1 120,000 120 1 1000 294.7 9.35%)
hsl_120k_120_1.jtl &
Run script : nohup error
o 7 ) S
4 ./]r.nctcr.sh n -t Pull 120,000 300 1 400 ) Cannot
x2.jmx -1 allocate
hsl_120k_300_1.jtl & memoty'
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Run script : nohup

./jmeter.sh -n -t Pull- 2517

5 x2.jmx -1 hsl_60k_300_1.jtl 60,000 300 1 200 1241 (4.20%)
&
Run script : nohup error

6 /jmetersh-n-tPull 36,000 3600 100 1000 - = Cannot
x2.jmx -1 allocate
hsl_36k_3600_100.jtl & memoty'
1. Folder script :
x@x.x.x.x:/x/x/x/apache-
jmeter-3.3/bin
2. List msixxx :
/x/x/x/apache-jmeter- 473337

7 3.3/bin /whitelist_nft2.csv 9,000 900 100 1000 989.8 (52.59%)

3.Run script : nohup
./jmeter.sh -n -t Pull-
x2.jmx -1

hsl_9k_900_100.jtl &

In the Table, JMeter is placed on the same machine as the API, namely the
machine with IP x.x.x.x then JMeter is moved on the IP machine x.x.x.x. When
Jmeter is still on the x.x.x.x IP machine, the number of threads = 60,000,
throughput = 248 is achieved with error rate = 0, but if added the number of
threads becomes 120,000 and the ramp-up period is changed to 300, a warning
appears on the jmeter "Cannot allocate memory". This warning is resolved by
moving the JMeter on the x.x.x.x IP machine and performing optimal scenario
settings on the Number of Threads, Ramp-Up Period and Loop Count from the
jmeter properties. Too large several Threads and too short or too long a Ramp-
Up Period affects the process of implementing performance testing using
JMeter, as can be seen in scenario 4 and scenario 6 in experiment 2.

Table 3. Test Scenario and Throughput Results Using JMeter — Experiment 3

Ramp

No of Loop
No Test Description ~ Thread >UP Coun Throughpu  Throughpu Brror Notes
s Perio . t Exp. t Result Rate
d
- Folder script : x@x.x.x.x:/x/x/x/apache-jmeter-3.3 /bin
- List Msisdn : /x/x/x/apache-jmeter-3.3/bin /whitelist_nft2.csv
- API : http:/ /x.x.xxxxxx/ Genxxx/xxPmsixxx =xxx&Ssenxxx =yyy
Run script :
nohup
./jmeter.sh -n -t 0
1 Pull-x2jmx -1 30,000 300 10 1000 840.5 (0.00%)
hsl_30k_300_10.
jtl &
Run script : .
stop in
nohup error
Jimetersh -n -t —1C 75.079 -
2 JHERESTT 90,000 900 10 1000 - ~ A 00:01:2
Pull-x2.jmx -1 t allocate 4
hsl2_90k_900_1 memoty' 85;9 3
0.jtl & ’
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Run script : stop in
nohup error 226.983
./jmeter.sh -n -t ='Canno -
Pull-x2.jmx -1 180,000 900 10 2000 ) tallocate  00:02:2
hsl_180k_900_1 memoty' 6 -

0jtl & 1555,3

Run script :

nohup

./jmeter.sh -n -t 0
Pullx2jmx 1 9,000 900 100 1000 988.4 0.00%)
hsl_9k_900_100.

jtl &

Run script :

nohup

Jjmetersh-n-t g 000 gq 100 2000 1939.1 0
Pull-x2.jmx -1 ? ' (0.00%)
hsl_18k_900_10

0jd &

Run script :
nohup
./jmeter.sh -n -t
Pull-x2.jmx -1
hsl_27k_900_10
0.jtl &

0
27,000 900 100 3000 2836.5 (0.00%)

In the Table, the throughput result obtained in scenario 6 is 2836.5 close to the
desired 3000 number with error rate = 0, which means all data is successful in
the process without any failures.

4. CONCLUSION

Based on the results of research on Optimizing the Use of JMeter in
Performance Testing Using the Bulk Data Method, Performance testing using
JMeter tools helps to find out the TPS (Transaction Per Second) or Throughput
of the API (Application Programming Interface) Telecommunications product
package developed. The Number of Threads, Ramp-Up Period and Loop Count
settings of the jmeter properties affect the Throughput value and the error rate
to be generated. The use of CSV files as a method of bulk data containing
different customer numbers is helpful for processing large amounts of data
simultaneously. The Number of Threads, Ramp-Up Period and Loop Count of
the proper jmeter properties will result in the throughput as expected and the
number of error rates = 0 thus reducing data delivery failures at the same time.
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