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Abstract--Managing technical incident in
telecommunication industry is very important in order
to ensure business continuity. However, there is a need
to find effective ways of managing spare parts when
there is a need for the replacement of such spare parts
in order to fix technical incidents. That is why telecom
operators require relevant systems for adequate
incident and spare part management. With the
outsourcing arrangement between some operators and
third-party site handlers in Nigeria and most
developing countries, there is a need for proper
technical incident handling and spare part
management. Many of the problems that arise in
telecommunication operation come from non-
correlation of escalation with the spare part required to
restore normal operation of the service after an
interruption. This research focuses on designing and
developing a web-based system for handling proper
management of technical issues and provision of
required spare parts promptly as required. This is to
ease operations and communications among telecom
operators and their technical service providers. The
system was built using combination of web development
tools such as Jinja Templating Engine, CSS, HTML,
JavaScript, JQuery, Python, Flask and SQLite. The
developed system has been tested and found useful for
the scenarios that it was developed for. The solution
allows online management of spares parts, tracking of
escalations, provision of fault details and capturing of
all faulty equipments due for repairs. It is believed that
the custom system can help in achieving effective
telecom network service delivery by the company that
uses such approach.

Keywords:  Technical Incidents; Spare Part
Management System; Telecommunication Service.

I. INTRODUCTION

Many telecommunication companies in
Nigeria outsourced their site maintenance
services to technical companies that provide
support for their various technical supports and
operations. Most of these companies are under
pressure to maintain an ever-growing volume of

network traffic, transform business models to
stand strong against over-the-top services, and
delight customers with excellent support. Since
the success of any telecommunications company
lies in customer experience, the telecoms and
their outsourced companies must jointly plan
adequately for technical incident reporting and
spare part management systems [1].

Incident management process is a set of
procedures and actions that are used to respond
to and to resolve critical incidents, how such
issues are detected and communicated, who is
responsible, what tools are used, and what steps
are taken to resolve them. Information
Technology (IT) Service Operations is a high
priority improvement target for IT service
providers because it is very critical for business
operations [2]. IT incident report refers to as the
type of documentation of an event which
disrupted the normal operations [3]. A case
management system conveniently handles
various types of escalation enquiries, complaints,
and notes over multiple channels. On the other
hand, a Spare Parts Management System (SPMS)
is an organized maintenance solution. It has been
reported that availability of SPMS improves
materials and spare parts management as this will
create more time for maintenance personnel [4].
Spare parts are extra parts that are available and
in proximity to a functional item, such as an
automobile, boat, engine, for which they might
be used for repair [5].

Telecommunication companies that out-
sourced their technical support services have to
work very closely with such supporting firms so
as to achieve effective network service delivery.
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The outsourced companies on their part are
expected to be able to manage technical incident
issues as well as the needed spare parts
effectively. Whenever there is a technical
incident, there is a need for the provision of the
needed spare parts in a timely manner. This work
is used to establish the usefulness of custom
solution that can handle the spare part
replacement and incident handling in the
organization used as a case study requirement.
Custom software development is the creation and
maintenance of tailor-made software systems that
contain unique features [6]. The importance of
building custom software solutions 1is for
adequately addressing problems in different
scenarios with technological solutions [7].

Thus, having a system in place that can handle
both the technical incident reporting and needed
spare parts inventory as peculiarity demands in
telecom sector is a good step. This study focuses
on building a custom system that can be used to
handle incident and spare part management
issues based on the problem identified in the
telecom sector of the Nigerian economy. A
general incident management workflow is as
shown in Fig. 1.
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Fig. 1. Incident management workflow [3]

A web-based system that provides information
of faulty equipment at telecom base station was
designed and developed [8]. Authors argued that
their work allows online request for spare parts to
be done, provide details of transmission media
(fiber) faults and capture all faulty equipment due
for repairs at the warehouse (technical
workshop). Qualitative research approach will be
adopted in the study and interview will be used to
collect data (users’ requirements). The automated
telecom network spare parts management system
will provide efficient access to spare parts,
reduce downtime of network services due to
equipment failure and boost customer’s
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satisfaction.

Some measures can be used for adequate
spare parts management forward [9]. The study
emphasized the need to conduct a thorough risk
analysis in order to identify the weak spots in the
spare parts supply chain. The paper further
mentioned that doing so will subsequently define
the most urgent and important contingency
measures. Moreover, some models were built to
help the process of incident resolution and
implementation of IT infrastructure changes to
increase the overall support of IT management
[10]. The main objective is to build the predictive
models using machine learning algorithms and
CRISP-DM methodology. Authors used the
incident and related changes database obtained
from the IT environment of the Rabobank Group
Company, which contained information about the
processing of the incidents during the incident
management process. They used Random Forests
and Gradient Boosting Machine classifiers for
identifying incident sources as well as in
predicting possible impacts of the observed
incident. Both types of models were tested on a
testing set and evaluated using defined metrics.

A case-study was carried out based on
analysis of how to manage spare parts was
investigated [11]. The study emphasized the
importance of adequate spare part inventory
management in the engineering sector. Similarly,
an approach for inventory control of service parts
in operational environment was also proposed
[12]. Various measures that have to be
considered to achieve an effective inventory
management in relation to spare parts needs are
put forward.

II. METHOD

The methodology used in this study involves
requirement gathering, system design and
development using scenarios on technical
incident handling and spare parts management in
telecommunication industry. The analysis
enables the researchers to identify necessary
features for design and development of a custom
solution that can replace the use of Microsoft
excel spreadsheet and the application of the
telecom provider for handling technical incident
and spare part management issues. The
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specifications used for the design and
development were sourced through observation
and interview methods. The system was then
developed as required using a combination of
tools. This study used suitable development tools
to build the web-based system of this nature [13].
The custom system has the capabilities to
discover, track and resolve the telecom escalation
tickets. The system was built using combination
of web development tools such as Jinja
Templating Engine, CSS, HTML, JavaScript,
JQuery, Python, Flask and SQLite. The system
can equally help to address all types of claims for
different types of telecom services such as GSM,
PSTN, Data, FTTH and IPTV. Fig. 2 shows the
working process of the proposed integrated
Technical Incident Reporting System and Spare
part Management System.

Daily checking on
technical incident
and spare part needs

v

Report a technical
incident if there is

any

Is there any
matching spare
part available?

\ 4
Load the available
spare part for the
identified incident

Use the spare part to
resolve the technical
incident

Fig. 2. Flowchart of the proposed system

A 4

The modules in the proposed system include:
administrator and wuser logins, interface for
opening and responding to cases, spare part
handling and technical incident reporting. For the
back end, the DBMS tool was used to handle
some of the needed tables in the database. These

include: cases, conversations, customer faults,
fault_requests,item requests,item_returns,item_t

ypes,items, remembers,users and utilities. Each
of the tables has different fields and data types.
The fields and the data types guide the way the
application backend was built. They are as shown
in Table I to XI. The tables consist of different
fields or values that are handled in the proposed
application based on system requirement analysis

carried out.
TABLE I Cases
S/N | Data Field Data Type
1 ID Integer
2 | User id Integer
3 | Customer id Integer
4 | Remark Text
5 Ticket no VarChar(64)
6 | Title VarChar(64)
7 | Status DateTime
8 | Status change date DateTime
9 | mttr Integer
10 | deadline DateTime
11 | Posted on DateTime
12 | Closed on DateTime

TABLE II Conversation of Users

S/N | Data Field Data Type
1 Id Integer
2 | User id VarChar(04)
3 | body Integer
4 | image VarChar(255)
5 | Case id VarChar(64)
6 | Posted on VarChar(64)

TABLE III Customer

S/N | Data Field Data Type
1 |1d Integer
2 | Company name VarChar(04)
3 | State Integer
4 | Location VarChar(255)
5 Site no VarChar(64)
6 | Contact name VarChar(64)
7 | Email VarChar(64)
8 | Phone VarChar(64)
9 | Address Text
10 | Added by Integer
11 | Posted on DateTime

TABLE IV Faults

S/N | Data Field Data Type
1 Id Integer
2 | Name VarChar(64)
3 | Body Text
4 | User id Integer
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TABLE V Fault Request TABLE XI Users
S/N | Data Field Data Type S/N | Data Field Data Type
1 | Fault id Integer 1 | Id VarChar(64)
2 | Request id Integer 2 | Username VarChar(64)
3 | Email VarChar(64)
TABLE VI Item Request 4 | Name VarChar(64)
S/N | Data Field Data Type 5 | Phone VarChar(64)
1 Id Integer 6 | Location VarChar(255)
2 | type id Integer 7 | Password hash VarChar(255)
3 | Reply id Integer 8 | Role id Integer
4 | Qty Integer 9 | Activated Boolean
5 | Request date DateTime 10 | Activation hash VarChar(255)
6 | Eta Integer 11 | Activation_sentat DateTime
7 | Deadline DateTime 12 | Reset hash VarChar(255)
13 | Reset sent at DateTime
TABLE VII Item_returns 14 | Registered_at DateTime
S/N | Data Field Data Type 15 | Reset hash Integer
1 | Id Integer 16 | image Text
2 | Type id Integer
3 | Serial no VarChar(64) III. RESULT AND DISCUSSION
4 | Waybill no VarChar(64)
5 | Out_date DateTime A. Results
6 | Case id Integer The design and development of the software
7 | User id Integer . . . .
. . system is based on the analysis carried out in the
8 Receive date DateTime ] .
9 | Receiver id Tnteger setting used as a case study. leferent tables that
were used to handle the fields in the system are
TABLE VIII Item Types as shown above. Depending on the type of the
S/l N Eiata Field ?i‘ta Type data that we want the system to accommodate the
nteger S
> T Name VarChar(64) flata fields allow the user to enter valid inputs
3 | Partno VarChar(64) into the database. The forms that were created for
4 | Body Text handling data entry into some of the tables in the
5 | Image Text database based on the identified fields are used
6 | Unit VarChar(64) for taking inputs at the testing stage. The
7 | threshold Integer . . .
graphical results obtained from testing the
TABLE IX Items application are the various screenshots captured
S/N | Data Field Data Type as denoted in Fig. 3 to 10.
1 |d Integer New case page enables customer to open a
§ gzﬁzl—rig gl;‘z‘(g;rar @ new case (Fig. 4). Returned items page shows list
4 | Waybillno VarChar(64) gnd detai1§ of .return‘ed faulty items (Fig. 5). Case
5 | Stock date DateTime list page itemize with detail all the case logged
6 | Case id Integer on the system (Fig. 6). Fault list page contains
; gequgsud gteg;? list and description of possible fault to device or
ut_date ate’Ime service on the network for escalation (Fig. 7).
TABLE X Utilities Administrator can add or delete from the list as
S/N | Data Field Data Type required. Fig. 8 contains the list of users and role
1 |1d VarChar(64) assigned to their profile (Admin/Staff/Customer).
g gmr glte(g:;r @ Administrator can add or delete from user as well
OWS_per_page ar ar . . .
7 | Ea VarChar(64) as assign and change rqle as it may be requlred..
5 | Enduser id Integer Items module contains item (spare) types, list
6 | Email VarChar(64) of spares, items requested and list of request
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made. Administrator can add or delete items
from the list. The details are as captured in Fig. 9.
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¥ New Case

0 Conversations

Jimoh Falana

= Returned Items

€3 Fault list
l-: Case List
& Users ~

& Ttems ~

You are successfully logged in. X

Below are your cases

Ticket
S/n ID
1 #1111
2 #1.1.10
3 #1.1.9
4 #1.1.8
5 #1.1.7

Title

Fixed Email issues

Fixed Email issues

Time difference corrected

test 4

Test time

Enduser

Diz_tech

Developer(developer)

Diz_tech

Developer{developer)

Diz_tech

Developer(developer)

Diz_tech

Developer(developer)

Diz_tech

Fig. 3. Main Menu — Staff

Open Case for Diz_tech

ASd an Cptonall Dect:

Choose Fie |

B

Open Date

Mar 08 2022, 09:20 AM (a

month ago)

Mar 08 2022, 02:03 AM (a

month ago)

Feb 22 2022, 11:03 PM (2

month ago)

Feb 16 2022, 11:53 AM (a

month ago)

Feb 16 2022, 12:39 PM (a

Last Reply

Mar 08 2022, 09:20 AM (a

month ago)

Mar 08 2022, 09:02 AM (3

month ago)

Feb 22 2022, 11:03 PM (a

month ago)

Feb 16 2022, 12:53 PM (a

month ago)

Feb 16 2022, 12:39 PM (a

Status

Closed (1)

Closed (1)

Closed (2)

Closed (1)

Opened

Fig. 4. New Case

Item Returns

S/N Case

1 Faulty ETx-203AX

2 Faulty ETX203 From NNPC Lokoja

3 ETX220 POWER MODULE - MEDALLION ABUJA

4 ETX220 POWER MODULE - MEDAALION ABUJA

3 ACCESS BANK HQ PRIMARY BACKHUAL FAULTY ETX203
6 FAULTY ETX203 AT NCA PFA

7 FAULTY ETX205 AT COOL FM

Fig. 5. Returned Items

Enduser

Diz_tech

Mobax Nigeria Telecoms

Mobax Nigeria Telecoms

Mobax Nigeria Telecoms

Mobax Nigeria Telecoms

Mobax Nigeria Telecoms

Mobax Nigeria Telecoms

Returned by

Niyi

Uzoma Nnawuihe

Uzoma Nnawuihe

Uzoma Nnawuihe

Enwereji Chimezie

Enwereji Chimezie

Enwereji Chimezie

Get [tem List

Qty Details

Details

Details

Details

Details

Details

Details

Details
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i Endusers Case Status
Jimoh Falana [ Anoly iter |
By --Select-- s --Select-- "
Start Date End Date
Select Date Select Date m
I"[ Mewvi Case
MTTR Status Case Number
= Returned Items _Saledr- w
T Fault list MTTR Keys: il [ e}
|F Case List
[0 Users = Case List
& e - Open Last
PO S/N Subject Enduser Status T/G/E  date Update Deadiine
W Lndurers ~ 1 #2,4,14 CHAPEL Mobax Migerla Telecoms  Opened (D) 17071 Apr o8 2022 Apr o8 2022 J——
HILL TECHY] FALILTY Enwireji Chimezie (Chimezie ) hpr 08 2021 OFi% A (5 G745 AN (5
3 Create Fault = ETx203 O7:15 Ak dayy aga) dayr aga)
T utilities =
2 #3.4.13 STAMBI MMobax Migerla Telecoms Chpened (0] 0040 ApE 08 2022 Api G8 2022,
INIC OLUMBA Enwarg)i Chimezi (Chimezis ) Apy 08 3037, OhAD AbA (5 A9 AN (5
Dd® Abd dayr ago) dayr aga)
3 #2.4,12 AGIF Mobax Migerla Telecoms Opened (0] 1/1/0 ApF D8 2022 AR 11 2022,
FALILTY CIR10H Enwieraji Chimezie (Chimezie ) Apr O Y037 O 36 AkA (5 Oiad PR (7
Of: 314 AMA days age) days aga)
4 #2.4.11 SHELI Mobax Nigrri.\ Telecoms Opened (0) 17171 AprO8 2022 Apr 0B 2022, Ape 09 2022,
IKOYT FAULTY ETX Enwereji Chimezie (Chimezie ) Apr a8 2022 05:25 AM (5 06:25 AM (5 s A g
203 0828 and days ago) days age)

iy a0

5 #2.4.10 ECO BANE Mobax Nigeria Telecoms Opened {0) 1/l Apr082022  Apr08 2022
LIBERIA Faulty Enwereji Chimezie [Chimezie ) Apr OB 2022 DELSAM (3 ODRLIAM(S
ETX203 0815 M days aga) days 4ga)

Fig. 6. Report of Case List

Fault List

0 Conversations

S/N Name Description Added by
1 Not Booting Device powering up but not booting Jimoh Falana
Jimoh Falana
o 2 Mot Boeting Device powering up but not booting Jimeh Falana

3 Not powering up Device not powering up Jimoh Falana
- 4 Damaged Ethernet/ Fiber/Consale ports Damaged Ethernet/ Fiber/Console ports Jimoh Falana
AE New Case

5 Physical/ Lighting/Fire Damage Physical damage / damage due to fire or lighting Jimoh Falana
= Returned Items

6 Qutdated firmware Outdated firmware Jimoh Falana

€5 Fault list

Fig. 7. Fault List
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User List
S/N Username Name Role Enduser
1 developer Developer Admin Diz_tech
Jimoh Falana
it Aric) 2 JFalana Jimoh Falana Admin Diz_tach
b 4 h
ctive. 3 Babalola Niyi Staff Diz_tech
& 4 Chimezie Enwereji Chimezie Customer Mobax Nigeria Telecoms
¥ New Case
5 Uzoma Uzoma Nnawuihe Customer Mobax Nigeria Telecoms
= Returned Items
6 Justin JUSTIN KUTUBU Customer BLUECHIP COMMUNICATION LIMITED
€5 Fault list
7 Emmanuel Emmanuel Oladele Admin Diz_tech
|5 case List
8 Folarin Akinjeji Afolarin Customer BLUECHIP COMMUNICATION LIMITED
B users =
9 Oluwaseun Olaleye Oluwaseun Customer BLUECHIP COMMUNICATION LIMITED
& Items ~

Fig. 8. User List

K=

# Jimoh Falana

o
R mem Types
ETX- ETX-203 AKX/ 2SFP/4UTP OP-108/B/ETH/SC/13L
W baew hem Tyge 2204/DCR/2XFP/205/SYE/ESK BEE000000 4170750000
& Mo Lint SH004. 20000 ewlinioig Gy 17 BECE Aeninbin Gmy B 5C5
s py L BT
B T Rbguanits
(o] E=n
T st it
i
& Hems - ] F
i
W Endusers = i
5 Create Fault = "
..l‘
T unilities = I ] | &

Fig. 9. Item Types

. Upload File
: T Choose File | No file chosen m
@ Jimoh Falana —
Neaa | Filvers:
Trarm Type Sratus
¥ Mew Case 5600420000 - Available - m
Start Date Endd Dave

= Returned ltems
2022-01-04 2022-04-D6

5 Fault list

IT cCase List Item List
B Users = Serial Wayhbill
S5/M Part Mo Mo Mo Case Enduser In Date Out Date
& nems -
: 1 SG00 20000 A A0l DIZ-NAT Dec 20 2021,
01 0320 PM
& Endusers =
pe ) - 2 6660020000 AAAAD2  DIZ-LAG-  ACCESS BANK HQ PRIMARY Mobax MNigeria Dec 20 2021, Mar 09 2022,
¥ Croate Fault 01 BACKHUAL FAULTY ETX203 Telecoms 04:20 PM 08:42 AM
1 utilities ~ 3 6660020000 AAAAD3  DIZ-LAG-  ACCESS BANK HQ PRIMARY Mobax Migeria ~ Dec 202021,  Mar 09 2022,
01 BACKHUAL FAULTY ETX203 Telecoms 04:20 PM 08:42 AM

Fig. 10. Item List
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B. Discussions

The creative approach used at the design stage
is believed to be useful for developing the
solution to meet the user specifications based on
the scenario at hand. Figures 3 to 10 are the
screenshots obtained from the running of the
application while Table I to XII are used to
capture the structure, fields and basic description
of the tables in the database. The conceptualized
and developed system is the type that is targeted
at handling the report of technical incidents at
telecom installations as well as managing the
needed spare parts needed for fixing such
incidents. The system is expected to have the
capability to deal with a huge volume of tickets
generated from various channels, such as call
centers, web, and email. It also provides a
database for the needed spare part per region as
well as log spare parts per escalation. It manages
tickets through a systematic tracking process for
any actions conducted regarding an issue. It will
offer an abundance of tools to deal with cases,
such as assigning priority, allocating resources,
ticket linking, SLA  monitoring, service
monitoring, and notifications. Now we can
ensure a timely resolution of all submitted tickets
with SLA monitoring capabilities.

The system was meant to replace the existing
system that has been found to combine manual
Spare Part Management System and a semi-
automated Incident Management System. The
new system successfully automated and
integrated all the modules together thereby
improving on the feature that are not included in
the existing system. The modules in the proposed
system include: User Registration, Incident
Support and Spare Part Management. It can also
open case, reply case, close/reopen case, display
list of case logged, stock spares, present spares to
users, request fulfillment as well as
comprehensive report display and generation.

Some of the features included in the system
are targeted at having a solution that addresses
some of the common problems in relation to the
services rendered by the technical contracts as
well as the telecom company. This system was
designed and  built to handle Incident
Management and Spare Part Management in a
single dashboard compared to scattered Excel
sheets previously in use at the organisation used
as case study. Thus, the proposed system can aid
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the coordination of escalated incident with the
specific spare required to clear the issue. It keeps
record of the required spare stock level and alert
on shortage of stock accordingly. The Web-
Based Incident and Spare Part Management
(SPM) System is a targeted at addressing
scenarios in the telecommunication and IT
infrastructure organization. The test summary
report shown in Table XII represents a general
result from the application as obtained.

TABLE XII Test Summary Report

Test  Objective  Test Data Expected Actual Con
Case Result  Result  clusi
No. on
1 Registration Applyasa Success Success Pass
of new user  new user
2 Validation  Tryto login Success  Success Pass
on Login valid
Page credentials
3 Opening of  Open a Open Success  Pass
anewcase  new case new
case
4 Add Fault Add Fault  Success  Success Pass
in Fault
list
5 Add new Add User Success  Success  Pass
User in user list
6 Add Item Add Item Success  Success  Pass
in Item
list
7 Reply case  Reply Success  Success  Pass
case
8 Requesting  Log and Success  Success  Pass
for Spare request for
Spare
9 Fulfilling Fulfill Success  Success  Pass
SPMS user
request SPMS
request
10 Closingof  Close Case Success  Pass
a case resolved close

case

IV. CONCLUSION

This study analysed existing system used for
handling technical incidents and spare part
replacement in a telecom company operating
within Nigeria as a case study. The new system
built is a Web-Based Incident and Spare Part
Management (SPM) System that is based on the
operational mechanisms that exist between a
contractor and telecom service operator. The
system was meant to replace the existing system
that has been found to combine manual Spare
Part Management System and a semi-automated
Incident management System. The new system
successfully automated and integrated all the
modules together thereby improving on the
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feature that are not included in the existing
system. The modules in the proposed system
include: User Registration, Incident Support and
Spare Part Management. The system can open
case, reply case, close/reopen case, display list of
case logged, stock spares, present spares to users,
request fulfillment as well as comprehensive
report display and generation. The system will be
able to guarantee Service Level Agreement and
improve subscriber’s satisfaction as a result of
network downtime which is minimized or
prevented. Thus, this study was able to establish
that the new custom and web-based Incident and
SPM System can help in achieving effective
telecom network service delivery as it integrate
the two different modules better.
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