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ABSTRACT

The need for businesses in Ghana lo step up or increase their managerial
processes owing to the complexities that has arisen in strategic decision making in recent
times cannot be overemphasized. Therefore, there is the need to investigate whether the
use of Business Process Reengineering (Optimization of processes) and Automation of
some processes in the Maintenance and Inventory Control unit of business organizations
will culminate in a corresponding increase or decrease in the quality of services rendered
by the unit.

The existing system of the Maintenance and Inventory Control Unit of Golden
Tulip Hotel. Kumasi City was modeled using flowchart and activity diagram after a
series of interviews with key personalities in that unit and the hotel at large. This model
was fully analyzed to elicit bottlenecks therein. A “fo he” state model was designed
bringing into focus the concept of centralized database. The proposed system was
checked for its effectiveness and efficiency and it was found that, the known problems
of the existing (old) system will to a greater extent, be effectively handled by the
proposed system. Furthermore, the proposed system is expected to be more efficient in
comparison to the former.

It is recommended that, a software be developed based on the study, since off~
the-shelf software are mostly seen to under perform or are too complex even-though they

may be relatively cheaper.
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CHAPTER 1

INTRODUCTION

1.0 Background Information

In years past, businesses were mainly ran with little or no automated [nformation
systems. However, the Information Age has changed the trend, allowing for electronic
data/information management. This was required due to the complexity- i.e. in strategic
decision making, customer’s quest for guality products, quick customer service
provision, supplier chain management ete. - which has arisen in modem ways of
managing businesses,

With the introduction of electronic data/information management, disparate
systems were built to manage various departments in a company as the need arose. For
example, the Finance Department may have the payroll system; the Human Resﬁurcc
Department may also have the staff management system elc. This approach worked well
but also came with its down side (Piak & Noel 1998). This had to do with each
department financing and deploying its own system and more. There was mostly
duplication of effort since some departments could be managing similar data separately.
This meant that, there was no sharing of data online.

To break through this problem, the approach of having a centralized database
that is accessed by various departments was developed. By this, duplication of effort was
curbed and resources were also combined from various departments to manage the

common —i.e- centralized- data Tepository,



There is, however, the growing need to ascertain whether with the approach of
Business Process Reengineering (Optimization of business processes) and Automation
of some business processes in the Maintenance and Inventory Control Unit, to run on a
centralized database will bring about efficiency in that unit and in the organization at
large.

Earlier studies have proven that, the Electronic and Centralized database systems
have come a long way to mitigate most managerial decision making problems (Bereczki,
2002) and (Blackman et al 2002 ). Also, Business Process Reengineering is a perfect
approach in fine-tuning business processes in achieving efficiency, (Hammer, 1996)
and (King, 1996),

The Maintenance and Inventory Control Unit has processes like equipment
labeling, task scheduling, probing of faulrs, repair of equipment, snagging, equipment
requisition and purchase etc. These aforementioned processes when undertaken run the
Maintenance and Inventory Control Unit. They are therefore deemed business processes.
This thesis will perform a research and optimization process on the business processes of
the Maintenance and Inventory Control Unit, - case study, ground as the Golden Tulip
Hotel, Kumasi City- and ascertain the effects on the unit’s service delivery to other

departments.



1.1 Problem Definition

As mentioned earlier on in the previous paragraphs, businesses have gone
through a series of developments in terms of data management and business process
automation. The level of complexity had made it a daunting task- in most cases- for
managers of today to take strategic decisions without the help of Decision Support
Systems (DSS) and other software which run on centralized databases with Database
management software or applications. Business process reengineering (BPR) — ie.
process optimization- and process automation has then become the erux of business
growth (Ilarmen, 2003).

It 1s observed thal. most aff-the-shelf software applications do not meet the basic
needs of the environment they are meant for and the maintenance unit IS no exception.
The software are seen (o be either too complex or may not cater for all requirements,
hence, not meeting expectations. In view of this, the project seeks to do a thorough
system analysis and design to come out with a perfect solution that meets the
environment's specific needs- i.e. a customized product,

This thesis will look at the efficiency level after an optimization process, and the

automation of the maintenance and Inventory Control Unit*s business processes.



1.2 Objective of the Study

This research seeks to come out with a design and/or recommendation(s) that
will help optimize the business processes or activities and hence will be used in the
automation of some activities in the Maintenance and Inventory Control Unit -Golden
Tulip Hotel, Kumasi City. It is hoped that, the design and/or recommendation(s) and the
suggested automation will help bring about efficiency in similar units in other

organizations.
The objectives include;

v Studying the existing system- Maintenance and Inventory Control Unit- and eliciting
its bottlenecks.

v" Modeling the existing Maintenance and Inventory Control Unit system

v" Possibly eliminating some activities deemed redundant

v Identifying processes that can be automated

v Modeling the proposed or ‘new” Maintenance and Inventory Control Unit system

v" Measuring the efficiency of the proposed system as against the existing one

To achieve these objectives, the existing system in the Golden Tulip Hotel,
Kumasi City, is to be studied and the bottlenecks in the current system elicited. To do
this, the d:partment’s reports and other relevant sources will be studied to extract the
required infal;nalicn. The-oticome of the review will help formulate potent questions

for interviewing some managers and other employees deemed relevant to the study.
lorinte:



Alternatively, questionnaires will be designed. Qutcome of the review, interview
and/or questionnaires will then render a good picture of the “as-is” state of the company.
A flowchart and an activity diagram will then be used to model the current Maintenance
and Inventory Control Unit processes to get its “as-is” state.

Optimization will then be performed on each process with the aim of making it
efficient, noting which processes that can be automated. This entails a careful study of
the “as-is" state and taking out redundant or the undue bureaucratic processes. The
output of the optimization process will be the “to-be” state of each process. The
bottlenecks when thoroughly analyzed will help model a ‘new’ system. A wse-case
diagram will also be made to see the interaction between the new system and the users.
The proposed system will be subject to scrutiny by management (o ensure that, their
requirements are met. The efficiency of the *new’ or proposed system will then be
measured as against the existing one.

A recommendation will then be made based on the outcome of the study,
bringing into focus the efficiency of the ‘new’ system. Also, a critical analysis will be

made on either have the new system implemented or not.

1.3 Research questions
The main research question is:
“How will the optimization and automation process of the Maintenance and Inventory

Control Unit's activities impact on the performance of the Unit?”



To answer the aforementioned question, further sub-questions were defined as follows:
v what is the current or existing Maintenance and Inventory Control Unit system?

v what are the challenges or boitlenecks in the existing system?

v’ is the existing system efficient or noi?

v did the proposed system mitigate the existing systems bottlenecks?

The first sub-question will be answered through the use of tools of literature
review —i.e. interview or gquestionnaire research methodologies. The outcome of this will
help model the existing system using a flowcharr and an activity diagram. This will also
help clicit its challenges or bottlenecks. This invariably answers the second sub-
question. Literature review methodologies will also be used to extensively define and
explain efficiency pertaining to business. The research will try to know how efficient the
existing system is currently.

Lastly, knowing the bottlenecks from previous work, the “as-is” state model will
be optimized by removing redundant and undue bureaucratic processes. Also, processes
will be checked for possible reengineering and automation. A new model will then be
made, termed “to-be” state. A use-case diagram will also be developed to indicate user-
system interaction for better understanding. All these when done will give rise to the
proposed system. With the new system modeled, it will be tested for acceptance. A vivid
picture will then be gotten of what challenges the proposed system will mitigate.

The Maintenance and Inventory Control Units in various organizations will see this

research work to be very useful sinee they perform similar operations.



1.4 Research design

This research entails both theoretical and analytical study. As shown in figure
1.1, a period of five weeks will basically be for historical review and conducting of
interviews to elicit information about the existing system, taking into account the tools
and processes they use, Alternatively, questionnaires may be designed if the need arises.
This forms the first phase of the study. Literature review will be performed first. This is
constituted by the review of the department’s re ports, reading on related work and on the
concept of efficiency. All the above-mentioned will be performed in parallel to help
formulate potent questions for in lerviewing. The departmental heads- approximately
seven in number- some users and the general manager will be interviewed. The output of
the interview will form the basis for understanding the existing system. In the event that
questionnaires arc required, the target group shall be the departmental heads, users,
suppliers and the general manager. A total of about 15 questions may be required to get
the required data. The questionnaire or interview is expected to render data on current
bottlenecks in the system, tools and procedures used for the various processes, whether
there is a need for change and will the change be met positively.

Phase two, which is modeling and optimization will span the period of fifteen
weeks, Analysis on the pathered information will be done in the sixth week lo create a
model of the existing system, Confirmation is made on the “as-is” model and the
remaining weeks in phase two serves as a period for modeling the proposed system. In
the last phase, a Unified Modeling Language (UML) diagram will then be created for
the proposed . ﬁrj:f-‘atﬂm to help explain-user-system interactions. The proposed model is

then scrutinized by stakcholders to finalize the design. The thesis write-up will then be

e
finally compiled.
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L.5 Research scope

To define the research scope, the following outlines are emphasized:

v’ The business processes of the Maintenance and Inventory Control Unit- Golden
Tulip Hotel, Kumasi City
This will throw light on the business processes or activities. how they are interrelated
or associated with each other. The existing system’s subsystems and workflow will
then be known.

' System analysis and historical data
This research will also focus on reviewing the Maintenance and Inventory Control
Unit's annual reports and conduct interviews to know the existing system.
Information obtained from the interviews and reports will be analyzed to know the
existing systems bottlenecks and hence a new system will be proposed.

v' The Proposed system
This is where the “to-be” state or proposed system 1s developed. A model will be
made of the subsystems, critically analyzing, optimizing and checking for possible
automation of business processes of the existing system.

v’ Efficiency of the proposed system
A study of what efficiency in business generally means will be sought. Theories and
concepts behind efficiency and what economical goals (financial considerations)
example investments etc the organization may be undertaking to ensure high
productivity. This project is not expected to produce software, but come out with
recommendations and also a design, - i.e. design of proposed model. Another aspect

e ___...-""-'-_'d_

of this project will look into *“the how™ of implementing the recommendations and

— Tence design the software.



1.6 Outline of the study

Chapter 1
This chapter covers the changes that arose, in terms of Information Technology
(IT) in the management of business organizations. It also gives us what the study
is all about,

Chapter 2
This chapter throws light on the carlier work done in the field of equipment
maintenance, Also, it talks about the husiness processes found in the Golden
Tulip Hotel, Kumasi City.

Chapter 3
This chapter covered the analysis of the existing system, formal presentation of
the business processes and finally, modeling of the existing system.

Chapter 4
This chapter covered the possibility of optimizing and automating business
processes of the existing system. Also, a model of the proposed system was
developed.

Chapter 5
This chapter will give insight into the effectiveness and efficiency of the
proposed system.

Chapter 6

This chapter outlines the added features of the proposed system and also the

recommendations giver—

10 L™ pre, "'"’ﬂun,,



CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

Companics spend thousands if not millions of US dollars to invest in machines
and other equipment that together with their staff ensure the churning out of services
meant for their valued customers. However, since machines may not be in shape all the
time as were bought, there is the need 1o restore them to shape through maintenance
mechanisms, Just think of the situation where machines are not maintained but are
discarded for new ones. This to a greater extent will be very costly than maintaining
them in most cases. The work of the maintenance unit in every organization then
becomes paramount, ensuring a cut down in cost incurred in investing in new machines,
The overwhelming nature of tasks handled by the maintenance units sach day has called
for the use of Information Technology to lessen the burden by developing automated
system to assist in their operations. Hence, the development of maintenance application

software,

2.1 Related work
Latest developments in the software industry zooms in on strengthening
technology for hybrid reasoning, explaining answers from heterogeneous applications,

Semantic Web; deductive question-answering, representing and reasoning with multiple
= = _'_,_,..--'—"-'_-_.

contexts, ontology engineering, knowledge aggregation, and knowledge-based

Et?EEEEg}' for intelligence analysts and other knowledge workers.
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It is therefore seen that, sofiware are becoming more and more intelligent, analyzing
trends and subsequently rendering possible solutions. All these are geared towards
enhancing business processes,

A business process is a collection or group of activities designed to produce a
specific output for a particular customer or market. It implies a strong emphasis on how
the work is done within an organization, A process is thus a specific ordering of work
activities across time and place, with a beginning, an end, and clearly defined inputs and

outputs: a structure for action.

Available online at: www.sparxsystems. cont.cu laccessed 11th April, 2009)

There are three types of business processes:

. Management processes, the processes that govern the operation of a system.
Typical management processes include "Corporate Governance" and "Strategic
Management".

2. Operational processes, processes that constitute the core business and create the
primary value stream. Typical operational processes are Purchasing,
Manufacturing, Marketing, and Sales.

3. Supperting processes, which support the core processes, Examples include

Accounting, Recruitment, and Technical support.

Available online at: http://en.wikipedia.org/wiki/Business process

[Accessed 11th April, 2009]
e .- _._,_,_.--—"-'_'-_.d_

12



It will be noticed that, business processes are vital to the existence of business
organizations. In view of this, business process simulation was developed to help
managers better understand their businesses and business process automation was also
brought about to enhance the workflow by culting down lots of human interventions

thereby reducing errors and bringing about efficiency.

Business Process Simulation

Business processes simulation aids in understanding, analyzing, and designing
processes. With the use of simulation, the (re)designed processes can be evaluated and
compared. Simulation gives or renders quantitative estimates of the impact that a process
design is likely to have on process performance and a quantitatively supported choice for

the best design can be made (Jansen — Vullers & Netjes 2006).

Business Process Automation

Business Process Automation is the practice of analyzing, documenting, optimizing and
then automating business processes. The business process is the flow of information,
modified by value-added tasks, that beging with the first contact with a prospective
customer and continues through delivery of a finished product. Well-developed business
processes can creatc a seamless link from initial customer interface through the supply
chain. Automation of those processes improves the accuracy of the information

transferred and ensures the repeatability of the value-added tasks performed.

Available online at: Atp:hvww pele-sol com/pele_factsheet new pdf [accessed 11th

April, 2009)_— .
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Manual business activities are cumbersome, time-consuming, error-prone, and can place
a huge strain on both human and financial respurces. By automating these processes —
and ultimately, streamlining and accelerating them — organizations can increase agility.
boast staff productivity, and reduce overhead.

Recent work in the maintenance and inventory control units point to preventive
and predictive maintenance. The intelligent predictive decision support system (IPDSS)
for condition-based maintenance (CBM) supplements or adds on to the conventional
CBM approach by adding the capability of intelligent condition-based fault diagnosis
and the power of predicting the trend of equipment deterioration (Yam et al 2001). Some

known eff-the-shelf maintenance application software that have been developed include:

v IMS, fleet maintenance sofiware for vehicles and equipment,-Windows seftware for
fleet and vehicle maintenance by Innovative Maintenance Systems.

Available online at: wwiw.mitcpro.com [aceessed 11th April, 2009]

v" CMMS - Preventative Muintendnee Seftware for Equipmenr, Fleel. ..

EZ Maintenance CMMS / preventative maintenance saffware, provides total
preventive maintenance management for equipment, vehicle, and fleet.

Available online at: www. ez-maintenance.com [accessed 11th April, 2009]

14



¥" KeepTrak Preventive Equipment Maintenance Business Software; Preventive
maintenance management business soffware products to manage workflow
schedules, inventory, suppliers, parts ordering,...

Available online at: www. keeptrak.com[accessed 11th April, 2009]

v Equipment Maintenance Software: vehicle maintenance saftware ...

Free interactive directory to quickly narrow your choices and contact multiple
vendors,

Available online at: www.capterra.com [accessed 11th April, 2009]

v" TATEMS Fleet Mainrenance Software Equipment

Available online at: www.tatems. com [accessed 1 1th April, 2009]

In view of all these, management of Golden Tulip Hotel, Kumasi City had not
been successful in acquiring for their maintenance and mventory control unit, suitable
software. This is so owing to the fact that, most off-the-shelf software are either too

complex or under perform.

2.2 Comparison to this work

Lots of software applications have been developed over the years geared towards
enhancing the efficiency of the maintenance units, e.g, - TATEMS Fleet Maintenance
Software Equipment and KeepTrak Preventive Equipment Maintenance Business
Software. The maintenance units in all organizations have similar goals and to a greater
extent perfnm;' similar furctions, but the workflows differ from organization to
Egam_r_"__zglinn, hence making the development of software applications not becoming a-

once-size-fit-all.

15



However, concepts and functionalities - ie. predictive and preventive
maintenance - in the existing software applications are still relevant and will be part of
the proposed design. The main differentiation comes at the point of organizing the
modules to streamline and also fit well with the organizations workflow. This project
seeks to come out with a customized design that will be later developed into application
software. Earlier ideas of predictive and preventive maintenance will be looked at and

made part of the design.

2.3 A brief review of the business processcs in the hotel, Golden Tulip Kumasi City

The hotel is made up of a number of departments, some of which are: the
Experience department, Maintenance and Inventory Control Unit, Information
Technology depariment, Human Resource department, Accounts, Catering etc: These
abovementioned units or departments have business processes that operate within and
amongst the departments harmoniously to achieve outputs.

For instance, the maintenance and inyentory control unit, possesses many
business tasks like, equipment labeling, task scheduling, repair of equipment, equipment
requisition and purchase, Snagping etc. They basically ensure that, all the picces of
equipment used in the organization are always in good shape,

This unit in Golden Tulip Hotel also ensures that, there is available: water, Liquefied
Petroleum gas and electricity. Their work is characterized by lots of record keeping and

| reporting. Every unit in the hotel serves them with maintenance problem or task, making

the unit one of the 'br._lsiest.
e T i _'_'_,_,.,--""-'-_-_
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into what automation and optimization is, what methodologies are available and finally,
what is efficiency pertaining to business. The subsequent sub-sections will be used to
expatiate on the above-mentioned terminologies,

2.4 Definitions of Optimization:
¥ In mathematics, the term optimization, or mathematical programming, refers to the
study of problems in which one secks to minimize or maximize a real function by
systematically choosing the values of real or integer variables from within an
allowed set.
Available online at: Ay

Jenwikipedia ki Oprimization_mathematics

[Accessed 15th April, 2009]
¥ In computing, optimization is the process of modifying a system to make some

aspect of it work more efficiently or use fewer resources.

Available online at: ipedia.org’ wiki’'Optimization eomputer

|accessed 15th April, 2009]
¥ The design and operation of a system or process to make it as good as possible in

some defined sense.

Available online at: htp://en wiktionary. org wiki optimization

[mc:md-{.ﬁlh April, 20881
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Input(s) Business Process(es) in Qutput(s)
—» the Department/Organization . >

RS

Feedback(s)

Figure 2.1: A diagram indicaling a Process’s Input, Output and Feedback

interactions

Clearly, from the above definitions. process optimization is a means to ensuring
that, a particular process gives off its best, by using less inputs and rendering more
outputs —i.e. the process then becomes very efficient. Feedbacks from the output gate
helps to get data/information. hased on which analysis is made to optimize the business

process(es). Business Process Reengincering is one means of achieving optimization,

2.5 Definitions of Business Process Reengineering:

v Business Process Reen gineering (BPR) is a management approach aiming at
improvements by means of elevating efficiency and effectiveness of the system.

Available online at: htip:/len. wikipedia. org/wiki/Business process_reengineering

[accessed 15th April, 2609]
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¥ A systematic, disciplined improvement approach that critically examines, rethinks,
and redesigns mission-delivery processes in order to achieve dramatic improvements
in performance in areas important to custormers and stakeholders.

Available online at: www, gao.gov/speci l pubs/bprag/bpreloss. htm

[accessed 15th April, 2009]

¥ Business process reengineering (BPR) is, in computer science and management, an
approach aiming at improvements by means of elevating efficiency and effectiveness
of the business process that exist within and across organizations, The key to BPR is
for organizations to look at their business processes from a "clean slate" perspective
and determine how they can best construet these processes to improve how they

conduct business.

Available online at: higp://en wikipedia.org/wiki/Business process reengineering

[accessed 15th April, 2009]
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This process possesses a life cycle as shown in figure 2,2

Tast £ tmpiam
an Lridiihly ] Upilate;
Anatiyre Az -dn

Dasign To-Be
A\

Business Process Rmhﬂd-edng Cyele

Figure 2.2 : Business Process Reengineering Cycle

Available online at: hitp:/len.wikipedia.ore/wiki/Business Drocess_reengineering

[accessed 15th April, 2009

2.6 Definitions of Automation

¥" To replace or enhance human labour with machines.

Available online at: hrip:/l en wiktionary: arg/wiki/automeate

[accessed 18th April, 2009]

¥ Methods of production that rely on mechanical or electronic technologies as a

replacement for human labour.

Available online at: Aty bithucket icaap.org/dict. pl

T

[accessed 18th April, 2009

L i
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2.7 What is efficiency?
To know what efficiency is, we have to ke a look at some known definitions that will

suit our context and hence, some examples to make the definitions clearer.
Definitions of efficiency:

v Is a measure of time, cost and effort.

Available online at: www. Wikianswers.com [accessed 14™ April, 2009]

Measures of an efficient information system include its productivity, processing
time, operational costs and level of automations. Measures of an efficient
information product include the speed of processing, the functionality of the
solution, the ease of use of the solution and output, and the cost of information

processing.

v The ratio of the output to the input of any system.

Available online at: http:// wardnet.princeton.edi'perliwebwn

[accessed 11th April. 2009]

v Efficiency is a measure of how much effort is required to achieve a required

oulcome.

Available online at: www.housingcarp. gov.uk/‘upload/ppt/What is Efficiency. ppt

[accessed 11th April, 2009] —secondary source

Pare—— = _'_'_,_,_,—--'"-'__._'_
Two different cars, A and B travel the same distance —say100km - with car A using

— 8 litres of fuel and B using 12 litres. Car A will then be said to be efficient than B,
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¥ Making the best use of the resources available for the provision of public

services (Gershon n.d.)

2.8 What is Snagging?
Snagging is the work of inspection, faultfinding, making an inventory of, and

rectifying defects in a house. apartment, duplex or any building construction
Available online at: htip://www.snagbook com/pages/what is. him

[accessed 11th April, 2009]



CHAPTER 3
ANALYSIS OF THE EXISTING SYSTEM
3.0 Introduction

In Section 2.3 of chapter 2, we outlined some departments in the hotel. It was
also indicated that, these departments or units had business processes which operated
within or across the department(s). Paragraphs in chapter 3 will generally be used to
expatiate on the business processes: what it’s function(s) is/are, it's actor(s), it's link(s)
with other business processes, it’s input(s) and finally what it's output(s) is/are.

From the historical review on the hotel, it ‘was noticed that, the purchasing
department has business processes such as; “Fill purchase requisition form"”," Create
purchase order”, “Contact suppliers”,” Receive goods" waybill and invoice”,” Check
goods' quantity”," Check goods’ quality” etc. The security department has “Book
waybill” business process and a lot more. With departments like Catering, Experience,
Information Technology, Accounts, Human Resource. a clear picture is painted of the
array of business processes we should expect in each department.

Firstly, a general concept will be created which underlines the characteristics of
the business processes in the hotel. Secondly, an indication will be given on how the
concept operates by using business processes of the maintenance and inventory control
unit and finally, this will be summarized in a tabular form. In view of the fact that, the
maintenance unit is our core concern or in other words, since this project considers
investigating the possibility of enhancing the maintenance and inventory control unit's

business processes, the subsequent sub-sections in this chapter will introduce us to the
B _'_._,_._,—--'-"'-_-_'_

model of the existing subsystems. This model will serve as the basis for rendering an
analysis to elicit the bottlenecks inherent in the system.

h‘:,"‘:'ﬂm



3.1 A formal presentation of business processes

As indicated in figure 3.1, a business process has parameters such as Function(s),
Actor(s), Link(s), Input(s) —i.e. internal or external to the process- and finally Output(s). |
Each business process has one or more function(s) that operate(s) on internal or external
input(s) of the business process.

An input is deemed internal if the input to the business process is not generated
by a preceding business process as an output. However, it is considered an external input
if it was generated by another busineéss process as an output. In other words, an output of
a preceding business process that serves as an input to another business process qualifies
as an external input.

The corresponding actors work towards the aim of a particular business process
by executing a set of functionalities the business process possesses. The output of a
particular business process may serve as an input to the succeeding one. By this way, a

link is created between the preceding and succeeding business processes.

24



Let P; be a business process defined by
Pi(F, A Li I, 0;)

Where F; A; L; Liand O, are parameters of the business process P, respectively.

Hence the set of business processes is given by

P={P) P, Py Py}

The set of functions belonging to P; can be defined as
Fi={ Fi1, Fig, Fis, .. Fiy)

The set of actors belonging to P; can be defined as
A=A Az Ais A

The set of Links belonging to P, can be definad as
Lis A Ly Lz Lis, . Ly

The set of inputs (external or internal) belonging to P; can be defined as
L={Ii 2. ks Bix)

And finally, the set of outputs belonging to P; can be defined as
Oi={0i1 02 Ois,.... 05y}

A business process may be linked to other business processes and hence a link belonging
to P; can be further defined as
Li1 (P, Pi)

Note [ i, k,u, v, w, X,y are integers >=0]

25 Wang g PRARY

Hﬂml -

5% UNiveg

EGE a0g 161, 2 o
ll‘llll"llm



9z

ssad0d ssaujsng e Jo sjusuodwon 1o sijaureted ay | [ ¢ amdiyg

[ 0=<ssBaqm ame 3 1] 230N

< nduy

“ !
| |
_" ; 1 ooyaum,J *-.. tly uonosun,J ] uonoung |
._ F Y & “
| i h
. ;
| | |
nding <t _ g=1219UM ‘I §539014 “
| i
i |
_ ;
i "
_. |

m +——————nding _

ATBpUNOQ SSADQI] : m
.4|.“, ‘ [= 1 2I0UyMm ‘I] $829001] Tl_nll__ nduy

| | 1 ' |

“. 11 uonoaung V M © ] uonomn,j _ |1 uonjouny

*sassapoad

SSAUISNG Ja0 iw (s)uonoerayut 1o (s)yul] ajqissod sy pue ssasoxd ssaursng ® jo sjmeuodwiod Jo siajawered ayy SMOUS [ amB1y



3.2 Modeling the existing System- maintenance and inventory control unit

3.2.1 Introduction

The general concept on which business processes operate in a business
organization was outlined in section 3.1. In the formal presentation, we had a clear
picture of what attributes, inputs, outputs, links and actors are of a business process. It is
now time 10 zoom in on the maintenance unit itself and apply the earlier definition seen
in section 3.1. From the interviews conducied and a further study of the workflow of the
maintenance and inventory unit’s activities, (he following were the known business
processes: “Report faults” “Book faults" “Review Jaults” “Assign technician” “Work
on fault”.

In the application of the concept, the carved business processes as seen above

will be outlined with their corresponding functions, inputs, outputs, links and actors.

P1= {*Report faults™}; where P;= {F| A, L1y Oy

1. enter necessary details of fault using Microsoft Outlook
Ly or report fault by Walkie Talkie

A= 1. Any personnel from the various departments

—f 1. faultspriority and status (internal)
Ii= 2, fault’s owner and department/section (internal)

== 3. fault’s description and reporter (internal)

27



1. Fault’s report

0~
Li = (P, Py

| Pa= {*Book faults”}; where Py= {F2, Az Lo I, Oy

s - 1. Enter submitted parameters of fault into MS Outlook if

Fs-
| Walkie Talkie was used

2. Check for correctness of'sent information
Ase |- Technical Service Coordinator
. Sent information from various departments (external)
I]an
1. List of reported faults
Oz

s

: AWANE M"
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Ps= [“Review faults™}; where Py= {Fs, A; Ly 13 Oy

Fs- I Go through the list of reported faults and prioritize them
-
As= | 1 Technical Service Coordinator or
< Assistant Maintenance Manager or
Chief Engineer
S
1. List of faulis
I]-
05- L. Reviewed list of faults for the day

Ly = (P, Py

Py= {"Assign technician™}; where Py= {Fs Ay Ly ls Oy

I. Go through the list of reviewed faults for the day
Fy- <2. Check the list of available staff and their corresponding skill(s)
3. Assign staff based on required skill or experience for the task
—= e



i 1. Technical Service Coordinator or

< Assistant Maintenance Manageror [
Chief Engineer

Li- 1. Reviewed list of faults for the day

1. List of staff with their corresponding task(s)

Os for the day (i.e. Assignment list or Schedule).

Le = (P4, Py
Ps= {"Work on fault"}; where P== {F5 A5 Ls s 05!

( 1. Read through the reported fault’s document
Inspect the faulty object on site

e
Il
3

3. Report on the acquisition of a new component (partly or wholly)
< if needed.

Place a request to acquire a new component if needed

Create a report on state of work

4
3. Book new component when bought
6
4

. Approve order form

il e

30




e

4 Assistant Maintenance Manager or

Technician )

2. Technical Service Coordinator or

Chief Engineer ?

3. General Manager

4. Accountant

f’ ™
1. Document on reported Tault(s)

2. New components specification &

1. Fault diagnosis report
2. Requisition report of new component

3. Report on suceessful or unsuceessful work done
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o model the maintenance and nventory control unit's existing system, this

section will be used to glve an overview of what generally transpires at the unit as was

gotten from a series of interviews conducted
The unit, on daily basis, undertakes these transactions:

* Reporting of Faults

® Take action on reported Faults

* Snagging

* Control the issuance of equipment for repairs
It must be noted thal,” Report faults” “Book Saults” “Review faults” “Assign
technician™ “Work on fault” were the business processes created from the known earlier
on mentioned daily transactions and hence must not be confused.

The maintenance unit is generally tasked with maintaining reported faults and

also rendering routine maintenance of items/equipment in the hotel. They have

plumbers, electricians, mechanies, and carpenters as skilled labours.

* Reporting of Faults
Faults are reported via the use of Walkie Talkie or Microsoft Outlook (MSQ) —
Le. create tasks. Some Personnel in the hotel can report faull(s) ina room or
elsewhere to the appropriate authorities. Properties of the fault include its

priority, status, owner ete. These must be indicated to allow for unique

identification of venue a ress of work.

A B RARY
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» Take action on reported Faults

When a faull is reported via Walkie Talkie from a department. it is booked in the
Microsoft Outlook by the Technical Service Coordinator (TSC). In an event that the
reporter of the fault(s) uses MSO in the reportage, then booking is skipped, but it -
will be noticed by the TSC since the MSO runs in a networked environment. The
Chiet Engineer (CE) or Assistant Maintenance Manager (AMM) or the Technical
Service Coordinator (TSC) assigns staff to the reported faults (tasks) based on the
skill required. In an event that the fanlt is repaired, the technician notifies the TSC to
double check. If that is done and the user —i.a, the head of where the problem was
found- is satisficd, the status of the fault is then changed in the MS Outlook to
completed.
A report of solved tasks is created daily by the TSC.
» Control the issuance of equipment for repairs
The technician ascertains the faults and if need be; replaces the item/component,
In an event that the item/component needs replacement, the new one picked from
the Maintenance Linit's store is log in a book meant purposely for that, The
logging is done by the technician in conjunction with the TSC.
* Snagging
This activity is performed occasionally to know the state of equipment in each of

the rooms. A report is generated at the end of the activity for assessment.

Figure 3.2 summarizes what has been discussed above.

-~

= _'_._._,_.--'-'-_-_'_

33



Faults reported via Walkie
tl'a]kie or Microsoft Qutlook —
.. create Tasks (from Depts,)

Was Fault Yes
reported via

Walkie Tatkie?

Already created tasks- i.e. faulte Technical Service Coordinator
from the department(s) is reviewed (TSC) books Fault{s) and
by the (TSC) reviews faults for the day

:

The Chief Engineer (CE) or
Assistant Maintenance
Manager (AMM) or the
Technical Service Coerdinator
(ISC) assigns staffto the
reported faults (tasks),

Specify the statusof the faults
— i.e. staried, in-progress,.,.

i 4
Assiened Staff checks or probes the fault
Yes j
2

— Does the faulty object
réquire whele or partial
component replacement?

Y

Figure 3.2 : Flowchart of the existing
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Staft goes for the component @
the stores

i

I'SC books the taken component

e Stafl works on assigned fault -
¥

Stafl creates a report on work done
L |

T5C checks on work done on fault

Was Fault
properly repaired?

No
TSC enquires why fault was Yes
not repaired
| i
: I'SC Changes Fault's status to

completed in MS Outlook

:

TSC creates a report of solved
No Yes rﬂlhﬂlﬂ'ﬁ)’

L D =@
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!71112 Technicians check state of each

equipment in the rooms

l

The Technicians record state of each
equipment in the rooms on a form

l

The TSC compiles final report on
state of each equipment in the rooms
on a form

Figure 3.3 : Snagging process
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Activity diagram on the existing Maintenance and inventory control unit system

The maintenance unit’s system can broadly be classified into two subsystems known as:
* planned or periodically driven subsystem and
* unplanned or event driven subsystem
Planned or periodically driven subsystem
In the plaﬁned or periodically driven subsystem, preventive maintenance is carried out
according to a fixed plan. Preventive maintenance is a systematic inspection, detection,
correction, and prevention of incipient failures, before they become actual or major

failures, Contrasted with correclive maintenance.

Available online at; http :/I'www.businessdictionarv.com/definition/preventive-

maintenance.html. [accessed 25th April, 2009]

Unplanned or event driven subsystem
In the unplanned or event driven subsystem, reactive maintenance is carried out. That is

to say maintenance including both reactive and emergency maintenance activities,

Available online at: projerid osfe.state.oh us/download eet

- [accessed 25th April. 2009]

39



wsASqns WIALIP 1WA warsks Bunsiey pc amBiy

S >

4

JITVEE U0 0D oM LD SN0

IIO pausyen _E_J.U
ET L
g 6 pussndusons s sy esol [jug

94

L

juauodises yaxm ) SY00H

mﬁ::_n atgy e .:u:ﬁnEﬁU

sap

rustsEdas pavodes mried 1o 3jo0gm
sumbal palgo Ko g g 0

ON

1 a1
sqoud 30 Sy s padissy

watTdap
dupseyaand ays o) podas v awany

o amaadoad

(5y511)

=l} papmie 3 — Sy 34 jo S0 3 Apoads

syney pauodad s o) Jjms sudigey

POl 51 (U ap s
LU0y SyjeRr ) -Sye) paeann Apeu)y

ALNEL IDIEM
RiA pauodas

SHM §]NE]

 Japaym o3y

YM
241 fo voyadwos ag uo pagrduns
51 woddia pousf o pup uo paysom
a4v wymof oy | pagnbag jprys sy
WO pasog SINDJ o) supiotuysa
WSISSD 01 poayD $a0X ays 40 ap

PanAIL
U1 PUD Payodg 40 paiasiFag
Hom 2w symof papiodas asoyy
W IO SBUNSUD (DKL) dopupaon )
, PG IO ) 2y )
Yoapney gosoioy

JO agn 2y yEnoayp ao

ayyof aymy ma pajsoda
51 Jpnnf uayp paiuy sy

25 AKgNS LAkLIP fu2AD 21y 4

yoopng SN 10
SR ILARE R (LAY
RIA jNR) Hoday




Iy

Sa A

Aup o oo sy

O STEYE 5 N SPEURY )

Baf

Ppasjos Jo podad v sageansy

DE::O QA I pagapdiinG

AL
M3 10 TUsiRissR-ay armbay

paaredad
1ou sew ey Syw saambug

ON

1

e

QE Apsadoad sea yney saia

wemo >

|

RIS Uiy J,

H42/0DV/ISL

Eﬁﬁwﬁnﬁ




7 walsAsqns waAup Lfeoipouad -waisAs Funsixyg ¢ g amai g

SWOP ¥1om un Wodas g amany

A5E)

A ouip ._..E___,._ [LLEE
LI S0P Y108 10 S¥aagny

aunnaamey peudisst uo syiom

20005 au3
@ usuoduios aig 10 5208 gms

saA
oN

Bt pang
paupjdis warsdsgRs usaLip-lisas
40 Joyy 01 aopuars st mopfyiom aig
Pajpury aup (8)yso) pamataad
pun payoog (jsnoaad ospy “(5)ysor
aoupuduIn panuntd 4o aunes Butajos
[0 s150g ayr ue syaom wagrdsgns sy

I1I.-|-|l|-|l| |I|-|-|-I-|I|-I
» @E:u el S syoog

Qﬂa aup 1 usuoduwio

JusaoE s
Juanidmes pred Jo ajoym sainbar 1aafoo
AJNiT wou 3o k] S ysga. Yo

HSEL SIHMFE
Ay saqasd 4o Byaaye gms pousisey

e
: UannEdap
. Fuizryond epuodar v aaay

e ——

\\\\\.\ - ssaudaad
3 paprnE 21 —BINE) S 30 sRis syl Apaads

/ L JUNNIY A SYET ) Spney o1 1yee sudisey
L

¢anp
S1 SUIL SAUPUIJUIRII
SUTINOT ASOLM
2DIADP B I3t 5]
\

a1 10] PamalAal
=IE/5] (§)1]TE]
payoog Apeaa)y

- HES/URLIREDD T,

J2/00V/O8L




JJFIS/URIONIYDa |

sax on

q\ ..._t..m.‘—.m
MAT # JO JuomiA Isge-oy annboay

.rrrrr-l-l
s

e S
e
pojpUEL 10U
ﬁ.u FEM NSE) SUNTOIA[NE) Ay saambiig

|..||I||III|III|-|
&

AE[Y B4 U0 ST} SUEROES IR
paajos o podar e sagkas)

j x

FOOnINE}
S urpaa e o) sngs
N5} BUNMOEF € 1N 4 Safuoy sy

AN

Q__ Aadaid sem Y sumnosyey Eﬁﬁ@
I

H2/20V/0S 1

STETTTEIET|




3.3 Bottlenecks of the existing system

After a careful perusal and analysis of the maintenance and inventory control

unit’s system. there were some bottlenecks that were inherent in the system.

These are as follows:

¥" Record keeping on items is generally poor and not structured
¥" Data retrieval on items and/or work done is generally difficuit
v" Generating report(s) is generally laborious

v Items are not uniquely identified — i e. using codes,

v Schedules are not drawn and hence followed

¥" There is a lot of paper work

To mitigate the aforementioned bottlenecks. some previously mentioned activities ought
10 be checked for possible optimization and automation and redundant once removed. In
view of this, the next chapter will be dedicated to detailing these mentioned processes.

Furthermore, a “to-bc” state model will be developed.




‘TS

CHAPTER 4

POSSIBILITY OF CREATING AUTOMATION

4.0 Introduction

In this chapter. each business processes will be checked for possible optimization
and automation. At the end of this process, the outcomes will help develop the ‘new™ or

proposed system’s model termed “to-be” state. A use-case diagram will also be designed

showcasing the user-svstem interactions.

4.1 Optimization and Automation of the processes
In Section 3.1, the following business processes were identified:
Process One (P1) - "Report fauls”, Process Two (P2) - " Book faults . Process Three
(P3)- "Review faults ", Process Four (P4) - “Assign technician”. and Process Five (P$)
=“"Work on fault”.

This section will be used to explain the possibility of optimization and
automation of the processes. It will be done by critically analyzing cach process and its

functions.

Process One (P1) - “Report faults "
This process allows for fault reportage. The functionality of the process in the existing
system 1s:

i. Enter necessary details of fault-using Microsoft Outlook or report fault by Walkie

Talkie.
—
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This functionality can be optimized by allowing a user 10 specify the properties of the

fault —ic. status, owner, department/section etc. - from possible options on the

application software interface. In an event that a walkie talkie is used. the Technical

service coordinator does that. Selecting the possible options from an interface without

doing extensive typing reduces errors and expedites the way of reporting faults. Hence

the process is optimized in the proposed system,

Process Two (P2) -"Book faults "
This process helps in registering faults when a walkie talkie is used in the fault

reportage.

The functionalities of the process in the existing system are:
i. Enter submitted parameters of fault into MS Outlook if Walkie Talkie was used

il. Check for correctness of sent information

Functionality (i) can be automated as explained in Process one (P1). In an event that a
fault is reported via the proposed system, it is automatically booked.
Functionality (ii) cannot be automated since the user —ie. Technical Service

Coordinator- has to specifically check the reported faults and ensure their validity.

Process Three (P3) - “Review faulis”

The aim of this process is to generate a prioritized list of faults for the day.

The functionality of the process in the existing system is:
e _,..-I"-'-.-._-_--_.__

_i._Go through the list of reported faults and prioritize them
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This functionality can be automated. The proposed system will generate a report of

reported faults for the day and allow the user —i.e. TSC - to specify the fault’s priority

level. This will be done by simply selecting an option from a list. With this mechanism

the functionality is optimized.

Process Four (P4) - “Assign technician”

The aim of this process is to come out with a task-staff assignment list or task schedule

for the day.
The functionalities of the process in the existing system are:

1. Go through the list of reviewed faults for the day
ii. Check the list of available staff and their corresponding skill(s)

iii. Assign staff based on required skill or experience for the task

The proposed system will handle all the three functionalities by checking or scanning
through the system and noting the available staff and their corresponding skills. Tt will
then map the staff to the reported faults for the day based on his/her skill and then
generate a final report for confirmation by the user. Furthermore, the system may also
use previous successfully executed task report to achieve the same report for
confirmation. There is a clear indication of shorter reporting time, hence the

optimization in the functionalities. These three functionalities however can be

automated.
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Process Five (P5) - “Work on fauls”

The aim of this process is

to work on the fault and come out with a report on the state of

the fault after it has been worked on.

The functionalities of the process in the existing system are:

i.

ii.

iii.

iv.

Read through the reported fault’s document

Inspect the faulty object on site

Report on the acquisition of a new component (partly or wholly) if needed.
Place a request to acquire a new component if negded

Book new component when bought

Create a report on state of work

Approve order form

Funetionalities (1), (11), (ii1). (iv)-and (vii) cannot be automated. However. functionalities

(v) and (vi) can be automated. In an event that a new component is bought, the proposed

system can offer a platform to store such a record. Furthermore, changing the status of

the fault to in progress, completed. uncompleted will help report on the state of the

work.
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4.2 Activity diagram on proposed Maintenance and inventory control unit system

“to-be" state

This sub-section will showcase the improvements — i.e, possible optimization

and automation- made on the existing system. Subsequently, we will cutline the user-

system interactions via use-case diagram,

v Proposed system-event driven subsystem

As shown in figure 4.1, the event driven subsystem is triggered by reporting faults with
the use of a Walkie Talkie or through the developed software application. The reported
fault is immediately stored in the database in the event that the software application is
used. On the contrary, the Technical Service Coordinator stores it on behalf of the
reporter. The day’s reported faults are automatically generated and reviewed upon
request pending confirmation.

The software further generates the staff-faulr list automatically. This is done as a result
of using available staff and their corresponding skills together with the reported faults

for the day. A report is printed and given the technicians to work on the faults.

v" Proposed system-periodically driven subsystem

A similar procedure is seen in figure 4,2, The difference only exists at the starting point
where the system automatically generates a report of items whose maintenance time is
due. This follows the planned maintenance approach where the system constantly checks

its database for ;In:ms with maintenasce schedules. Also existing faults which have not

been worked on previously are also reported. The flow then continues as in the event-
SR

driven subsystem.
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4.3 Use-case diagram of the proposed sy

Use case 1:
1.

Z:

4.

¥

stem on User-system interactions

users report faulrs

decide on means (o use in reporting fault

XP2: “means 17, login into system with username and password
enter necessary details of fault

check for correctness of information

save reported fault’s record to send

Use case 2: report fault “2” means

b

ha

2

. Replace XP2 of extended use case with:
1 call technical service coordinator over Walkie Talkie

.2 wait for him/her to get ready for the report

Use case 3: user reviews faulis for the day

l. Technmcal service coordinator generates a list of faults for the day

from the system
2. Go through the list of reported faults and prioritize them

3. Save record

Use case 4: user assigns a technician to task(s)

1

aF

Technical service coordinator uses system to generate Staff~-Task

schedule
go through schedule and confirm report

print out a report for each staff for the day
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Use case 5: technician works on faulr
li 1. Read through the given report and get to problem site/destination
| 2. check on fault and determine faulty components
3. XP3: repair faulty —i.e. the old - component(s)
4. report to the Technical service coordinator (TSC)

Use case 6: Get approval Sor new component

_—

Replace XP3 of extended use case with:

)

Technician places a request to acquire a new component

3. TSC sends a requisition form on the component to the accounts
department

4. Accounts department creates an order form and gets approval from the

General manager

Ly

item/component is bought and booked
6. technician replaces faulty component with new one

Use case 7. Monitor progress of work

1. continually, visit site of the fault

2. check on the current state of work done

3. UUse observations on site and technicians report to determine the state

of the assigned work.
Use case 8. Generate other reports
1. login into system

3 n_alg-j;u:_mcrappmpﬁate form and submit the require parameters for
the report

3. penerate report and print
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CHAPTER 5

THE EFFECTIVENESS AND EFFICIENCY OF THE NEW SYSTEM

5.0 Introduction

It is prudent to analyze the effectiveness and efficiency of a proposed system as

agamnst the existing one before its implementation, With the famous question “did the

proposed system mitigate the existing systems hottlenecks? " in mind, we ought to carefully

check whether the elicited bottlenccks will be addressed by the proposed system and to

which extent. With reference to chapter 2, various definitions of efficiency were given and
it is against this background that the proposed system be tested. The bottlenecks when
addressed indicate the effectiveness of the processes inherent in the proposed system which
were failored to do so, and addressing the bottlenecks in the hest way brings to light the
efficiency of the inherent processes in the proposed system. The bottlenecks as discussed
earlier on include:
i,  Record keeping on items is gencrally poorand not structured

ii.  Data retrieval on items and/or work done is generally difficult

iii,  Generating report(s) is generally laborious

iv.  Items are not uniquely identified —i.e. using codes.

v. Schedules are not drawn and hence followed

vi.  There is a lot of paper work
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5.1 The proposed system’s effectiveness
This sub-section is very vital owing to the fact that, a proof is given of the proposed systems
effectiveness, without which there is no sense in considering the implementation of the new

system. It will be shown how the enumerated bottlenecks will be effectively handled by the

proposed system.

i.  Record keeping on items is generally poor and not structured

This menace will be overcome as the proposed system offers a means of uniquely
identifying each item via the use of a chosen scheme that generates unique codes.
Manufacturers” and other maintenance details on a particular item/equipment can also
be captured for future reference. With a well designed database —i.e. well structured
data storage- reporting of all sought or forms will be supported,

ii.  Data retrieval on items and/or work done is generally difficult
The proposed system will remedy this situation by offering various search engines.
Details on an item can be easily retrieved by the use of item names, codes etc. Just
enter the required information and results will be rendered at the instance of a button
click.

ili. Generating report(s) is gencrally laborious
The current (old) system’s way of record keeping generally makes it difficult to retrieve
information and hence create reports as mentioned carlier on. The proposed system will
keep track of daily transactions such as fault reportage, staff assignment, fault’s details

and nwn':ﬁ, fault priorit These pieces of data will serve as the source of reporting.
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iv.

vi.

Assess 1o these pieces of data will be real-time since the user's request point is online

with the data source, Various reports like, item’s current state. repair history of items,
staff repair history ete, will be given. These vital Feports can serve as a basis of making

miormed decision such as discarding an item or retraining of staff in a particular

domain.

Items are not uniquely identified — i.e. using codes,

Currently, it has been observed that, items are not uniquely coded. The proposed

system will offer a means of uniquely identifying each item via the use of a chosen
scheme, that generates unique codes for each item:

Schedules are not drawn and hence followed

The current system lacks schedules which ought to be followed. Owing to this fact,
service delivery —i.e. by the maintenance and inventory control unit- to other
departments is some times difficult. The proposed system will addresses the prnhiem
by rendering a tentative schedule —i.c. the schedule is generated from the system- which
ought to be confirmed by the head of the unit or any other person responsible,

There is a lot of paper work

Lots of paper work is a conspicuous characteristic of the current system. This sole way
of record keeping brought about problems (ii) and (iii). The proposed system merges
both paper and electronic based record keeping with electronic record keeping taking a
bigger chunk. The advantages of electronic record keeping cannot be overemphasized.
Furthermore, when the data base is well structured and efficiently supported by a
puwcrﬁil;'ﬁféabasa management system (DBMS) as will be in the proposed system. you

can be assured of excellent results.

e m——
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5.2 The proposed system’s efficiency

As defined earlier in chapter 2. efficiency is @ measure of time, cost and effort.
Available online at: Wikianswers.com [accessed 14™ April, 2009]
Comparing figure 5.1 and figure 5.2. it can be observed that. some processes -ie. in ﬁéum
5.1- have been merged into a single process. Furtherrore, most of the processes have been
automated, as described under the section 4.1 of chapter 4, dubbed “Oprimization and
automation of the processes”, Similar observations can be made on figure 5.3 and figure
3.4. With some processes now aided with software and computer(s), it is expected that, the
time and effort spent in executing processes in the proposed system will drastically reduce
in comparative terms with the ex isting system. Information retrieval and reporting
processes, for instance, will now be at a touch of a button, saving lots of time.

Clearly, from what had been discussed so far under the evaluation of the proposed
system’s effectiveness and efficiency, the proposed system had proven to be effective and

also promises to be more efficient than the existing system.

60



19

MOTPHIOM WIDISASNS UDALIP JUIAD- woysKs pasodol ] :7'c am8r

i __ﬁ.._a bl
e BT R ] W
polRRUad WSk <
—UEIUY22) UFssy
Cd=td 15 o1 o
>y (*d) n”, Fa) <
® SINEL MAIANY S\ SijnEp Yooy e.

AUO OJUT pPadIall $as50001]

MO[PHOM WRISASQNS USALIP JUIAR— WaIsAS Funsixy :1°¢ amdry

(*d) joopnQ m./
— Bia syney Loday!

) ) Ca) Ca) R
JNEY U0 JIoAY uelanIaa) LSSy SINE} Mataay sHnEy Yoo BIA SI[TE] Emu._.._,__




29

D o™ <

MOPHIoM WsAsyns uaaup Afestponrad— wojsks AunsINy (¢'g a3

_
L

ﬂll A Ft./
SINEJ MatAsy

| D ) ('l 351 2ouRuAjUIEw

1|ME} U0 HI0 AN URIUGI3] uFissy augnot Jo1 xwa;nﬂ_

|

_




CHAPTER 6

CONCLUSION

6.0 Introduction

This chapter will take a look at the new features the proposed system possesses and further,
the recommendations herein. The added features enhances the workflow ensuring better

decision making, timely reporting and better documentation.

6.1 New or added features of the proposed system

Reports on frequency of repairs of items —i.e. trend analysis

Al the end of each successful repair of an item/component, the proposed system will take
an account of the transaction. This will be used to determine the frequency of repairs of
that particular item/component. Based on this, an informed decision could be taken on
whether to discontinue the usage of that particular item or otherwisc.

Reports on staff repair capability
It is known from the previous discussions that, a staff is assigned a task based on his/her

skill. At the end of a successful repair, the system is updated on the new status of the task —
1.e. completed. There is also a section for remarks where it will be indicated that, work has
been satisfactorily done etc. All these acquired inputs, will help generate a report on a

particular staff’s performance in the field. This report can be vital for management decision

making.
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v Automatic staff-task schedule gencration

The proposed system will automatically generate a staff-task schedule and possibly other
schedules based on staff skill, successful repairs made and the available tasks. What is then

required by the user is editing if necessary and confirmation.

v" Unique identification of items/components

This feature will be achieved by generating unique codes for each item/component through
a chosen scheme, With the unique codes, items/components can be easily identified and it

will also make the data well structured.

To a greater extent, it has been proven that, the existing system’s problems can be solved
by the proposed systemn. The workflow is expected to be streamlined thereby, raising the

unit’s quality of service.

6.2 Recommendations
From the study, it has been observed that, most off-the-shelf software on the market

today may not necessarily be able to solve the prevailing problems of the various
maintenance units due to differences in their workflows. The initial capital investment in
having a customized software application may be sometimes high but the future benefits
are enormous. On the other hand, off-the-shell software applications may be cheap but
could lack after sales support and if present at all, it is expensive to access.

On that score, it is better for management to consider developing application
software that is cuﬂaﬁuﬁl to solve problems of their environment. This thesis

__werk however, can be considered to be the basis for such software development.
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