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ABSTRACT

Home Location Register (HLR) and Home Subscriber Server (HSS) are the master databases which manages
Second Generation (2G), Third Generation (3G) and Fourth Generation (4G) networks. The Continuous
Integration (CI) process requires engineers to integrate application features into a single repository frequently.
In this paper, an automated HLR framework development for testing the 2G, 3G, 4G or LTE and IMS
application features is presented. The HLR framework helps to install and configure the HLR test machines.
This framework helps to automate the configuration management on the test machines using Jenkins server to
run Sanity and Regression. The HLR Framework Development for Continuous Integration is going to reduce
the manual efforts by automating the task of Continuous Integration process such as installation, configuration,
execution and generation of a report.
Keywords : Home Location Register (HLR), Front End(FE), Continuous Integration (CI), Sanity, Regression.

I. INTRODUCTION messages and voice calls. 3G provides video calls,
conference calls and faster data transfer. 4G provides
(CI) is a software more consistent mobile broadband internet for

Continuous integration

development practice where members of a team
integrate their work frequently, usually each person
integrates at least daily,

leading to multiple

integrations per day. Using automated build
(including test), each integration is verified to detect
integration errors as quickly as possible. Home
Location Register (HLR) is the master databases
which manage Second Generation (2G), Third
(3G) and Fourth Generation (4G)

networks. It supports in a flexible way and provides

Generation

Authentication, Authorization and Accounting (AAA)
for subscriber data. HSS binds HLR functions for 2G
and 3G networks and HSS functions for 4G and
Internet Protocol Subsystem (IMS) networks into a
single solution. 2G is based on Global System for
Mobile communication, this provides various services

such as picture messages text messages, multimedia
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smartphones, tablets, laptops and it provides more
internet speed compared to 3G. IMS provides voice
calls over Internet Protocol (IP) using packet-
switched network rather than the traditional circuit-
switched network. Packet-switched network data is
transferred by dividing the data into separate packets
and each packet takes a different route through the
network to reach destination host and in circuit-
switched network fixed route is established before

communication starts between the nodes.

In this paper, we present our experiences in
implementing & using the proposed framework. Our
framework provides multiple benefits by automating
repetitive and error-prone processes. This framework
helps to automate the configuration management on
the test machines using Jenkins server to run Sanity

and Regression. Sanity testing checks whether all
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software functionalities work in a proper way.
Regression testing helps to ensure all previously
developed and tested software still perform as
expected when integrated with the latest software.
Automated build helps in finding any product issues
in the application, generate the automatic test report
and send it to respective test suite owners to give a
rapid feedback.

The organization of this document is as follows. In
Section 2, the methodology used to develop the
framework is explained. In section 3, the advantages
is mention. In section 4, the expected results of the
framework and its outcome is explained. In section 5,
the conclusion and the future work related to the
framework is explained. Section 6, it explains the
future work that can be done to enhance the develop

the framework.
II. METHODOLOGY
HLR Framework Development for Continuous

Integration is being developed using technologies
such as Python and Shell Script.

Shell script : Shell script is used to automate the HLR

machines installation and configuration by
performing remote login using ssh (secure shell)
command and perform sequential execution of
commands in different machines. A shell script sed
command is used to perform insert, delete, replace or
substitute the files.

Python : In this framework python shutil, xlrd, xlwt,
xlutils modules are used to automate the DUSpec
TPD and Common TPD sheets. The pexpect module
is used to login HLR machines and performs the
required operations such as copying the latest script
to HLR FE, macro replacements for each test suites

and run the SoftAuc configuration script.

oneNDS: One NDS is a hierarchical database which

stores all subscriber data which can be a range in 100
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thousand to 250 million and provides that data for
common and consistent view based on the request of
HLR FE. To perform the Regression Testing One NDS.

This

functionalities:

project provides the following main

e Installation of Cloud test machines.
e Running post configuration.
¢ Running Sanity and Regression.

e Report generation.
III. ADVANTAGES

The aim of the project is to automate the test

machine installation, Configuration, Sanity test,
Regression and generation and publishing test report .
After installation, the machine must be able to take
the load of Diameter messages. The framework
development is to provide a fully developed machine
for the testers to run and verify calls. The machine
must provide support for regression and sanity runs.
It must automatically connect to the Jenkins server
which generates logs and reports for the calls which
are executed. With the help of the framework, the
manual effort will be reduced and stability of the

systems can be maintained.

IV. RESULTS AND DISCUSSION

The main functionality of the developed framework
is to construct the common platform, upon which the
test machines are deployed. The post configuration is
done. Then sanity and regression test is run to check
the proper working and configuration of the
deployed machines. The final result is generation of
the regression report, analyse it and publish it in the
confluence page for future analysis by the developers.
The following snapshots shows the expected outcome

of the framework.

1277



http://www.ijsrcseit.com/

Chaitra N. Korlahalli, Prof. Sandhya S. Int J Sci Res CSE & IT. March-April-2019 ; 5(2) : 1276-1280

+ fusrflocal/bin/sshpass -p yt_xk3Sb ssh -0 StrictHostKeyChecking=no root@ld.43.220.14:
SYSTEM HARDEMED

This system is for the use of authorized users only. |
Individusls using this computer system without authority, or in |
excess of their authority, are subject to hawing all of their |
activities on this system monitored and recorded by system |
personnel. |
Anyone using this system expressly consents to such monitoring |
and is adwvised thst if such monitoring reveals possible |
evidence of criminal actiwvity, system personnel may prowvide the |
evidence of such itoring to 1 Fo t official |

|

o

s
+ perl fhome/rtp9%/PIT/testsrc/standard_configuration/restoreUMSTPConfigs.pl

Taking Backup

+ /binfecho "Taking Backup®

+ /home/rtpdg/PIT/testsrc/standard_configuration/backup.sh

Backp path not given. Taking default backup file: fopt/cmbase/cli/br/backuprepo.dmp
Proceeding with complete backup

Sending Request to CMREPD : 18.43.229.1244

Backup of CM Data successfully filled in file : /opt/cmbase/clifbr/backuprepo.cmp
Taking a backup of files... This might take somes time...

The file For File Data Backup is /fopt/cmbase/cli/br/AllDns_Backup.tar.gz

Backup Successfully taken

+ /binfcp -rf fhome/rtp99/PIT/common fhome/rtpddycommen

+ 1n -5 /fhome/rtpea/PIT/registers_ele fhome/rtpSa9/registers_s2e

+ sed -i s/HOSTMAME/regcihssvm2/g /home/rtpda/common/inelude/user_conf.h

+ /home/rtpdS/CI-TFA/robot_config/robe_wrapper.sh -E /fhome/ripd8/PIT/Sanity -1

Fig 3: Post Configuration running details

Once the configuration job triggered in Jenkins

Fig 1: The HLR FE platform installation details server it will login to all HLR FE machines and

do certain post configuration job. The Fig 3

h h i . . 1s
After installing platform installation, HLR Front shows the configuration running details in

End (FE) will be installed on top of platform. Fig 1 Jenkins server.

shows the status of HLR FE platform installation

CIPBL 144@ HSS Sanity

detalls --INFO-- Dumping sdvcfg logs for 'CIPBL 1448 HSS Sanity'@/home/rtpodfadvcfe_logs/CIi
. --INFO-- Dumping nsr data for "CIPEL 1448 HSS Sanity'@/home/rtp99/nsr_logs/CIPEL_14:

--INFO-- Dumping A5 permission logs for 'CIPBL 1448 HSS Sanity'@/home/rtp99/hss_asp:

—-INFO-- Dumping PGW-DSA data for 'CIPEL 1448 HSS Sanity'@/hcme/rtpdo/pgudsa_logs/C

--INFO-- Dumping sdvcfg logs for 'CIPBL 1449 HSS Sanity'@/home/rtpo@fadvcfg_logs/CIi

INFO-- Dumping nsr data for *CIPEL 1448 HSS Sanity'@/home/rtp%9/nsr_logs /CIPEL_14:
INFO-- Dumping AS permission logs for 'CIPBL 1448 HSS Sanity'@/home/rtpd9/hss_asp:
INFO-- Dumping PGW-DSA data for *CIPBL 1448 HSS Sanity'@/home/rtpd9/pgwdsa_logs/C

Build after other projects are built
Build periodically

FC121_091446_H55_SANITY_TCoel | Pass |

POLSCM e e e e e
. FC121_8@1448_H55_SANITY_TCae2 | Pass |
Build T T e
FC121_8@1448_H55_SANITY_TCOE3 | Pass |

Execute shell FC181_B21448_HSS_SANITY_TCa84 | Pass |
Command | nodename=regcihssvm2z ST e e o e e oo ooooo oo oo o
FC181_881446_HSS_SANITY_TCO8S | pass |

FC181_821446_HSS_SANITY_TC286 | Pass |

FC1@1_821448_HSS_SANITY_TCOa7 | Pass |

FC1@1_821446_H55_SANITY_TC28s | Pass |

FC1@1_821448_H55_SANITY_TCoad | Pass |

/homel/hssci/.ssh/known_hosts L FC191_861446_H55_SANTTY_TCA1e | Pass |
ols/testclients/postconfig.sh Snocdename $pitdir $rootpesswd T T T T

To verify the HLR machines are configured

Add build step -

Post.build Actions successfully or not, the Sanity test cases will be
Build other projects run. Fig 4 shows the running Sanity test case
Frojedts to bulld | yag TectcaseRun reqcihssvm2

details.

Fig 2 : Post Configuration details in Jenkins

The Fig 2 shows the details of configuration job in

Jenkins server.
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p_sdd: Already exists (63)

ot.bat -d CIPBL-1424 Suite -o CIPBL-1424 Suite.ou
GIT/regizters_e2e/ScriptsHS5/17.5/CIPEL_1424 lega

t.xml -1 CIPBL-1424 Suite.l
43/CIPBL-1424_Suite.tsv

Name: CIPBL-1424_Suite is getting executed using below command Wthh haS been Completely Successfully. ThlS

framework has drastically reduced the manual

CIPBL-1424 Suite effort and risk of human errors while performing

FC1al_8eldzd H55_TCael PASS
FC101_o01424_ss_TCo05 pass
001224_fi55_TCo07 pass
oora2a yssTCo0T2

PASS

FCl@1_@81424 H55_TC828 PASS

B@1424 HS5_TC@21 PASS

B@1424 HS5 TC@24

FC101_@1424_HSS_TC@25

Fig 5: Regression running details but

the above actions. This application helps in

effective and efficient use of the resources.

VI. FUTURE WORK

HLR Framework is developed to reduce the
manual effort of Continuous Integration team. This

framework is made according to the specification

some following enhancements can be

implemented in this project:

After all the Sanity test cases are executed
successfully, the Regression test suites will run. Fig 5

shows the running details of Regression.
Cl Report *

Consolidated report

Summary

Total | Passed | Failed | Time Percentage °

4521 4028 | 493 0:31:32 | 89.1
regcihssvm2:

Total | Passed | Failed | Time Percentage

4521 4028 | 493 0:31:32 | 89.1

Fig 6 : Regression report

Once the Regression run is over, the report will be
generated and sent to respective CI Engineer. Fig 6 is

a sample report of Regression test suites.

V. CONCLUSION

The purpose of HLR Framework Development for

Continuous Integration is to reduce the work of CI

engineers to perform test machine Installation, [3].

Configuration, Sanity test, Regression run and

generation of test report through automation
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The framework can be enhanced to
troubleshoot the errors found during the
installation or configuration.

The framework can be enhanced to raise
automation JIRA when any test suites are
failing continuously.

The framework can be enhanced to validate
multiple test suites parallelly.

The framework can be completely automated

without any human interface.
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