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For some time it has been clear that managing buildings or estates has
been carried out in the context of what has become known as facilities
management. British Institute of Facilities Management defined facili-
ties management is the integration of multi-disciplinary activities within
the built environment and the management of their impact upon peo-
ple and the workplace. Effective facilities management is vital to the
success of an organisation by contributing to the delivery of its strate-
gic and operational objectives. Maintenance of buildings should be
given serious attention before (stage design), during and after a build-
ing is completed. But total involvement in building maintenance is after
the building is completed and during its operations. Residents of and
property owners require their building to look attractive, durable and
have a peaceful indoor environment and efficient. The objective of the
maintenance management system is to stream line the vast mainte-
nance information system to improve the productivity of an industrial
plant. a good maintenance management system makes equipment and
facilities available. This paper will discuss the fundamental steps of
maintenance management program and Computerized Maintenance
Management System (CMMS)

Keywords: facilities management, building, computerized mainte-
nance, built environment, CMMS

1. Introduction

Computerized Maintenance Management System (CMMS) is also known in
many terms and names, like Enterprise Asset Management (EAM), Computerized
Maintenance Management Information System (CMMIS), Integrated Information
Management System (IIMS), etc. However, they represent a system in which the
basic functionality is to maintain a computer database of information about an or-
ganization's maintenance operations.

51



Nowadays computerized maintenance management system, (computerized
maintenance management system (CMMS) become very popular among building
maintenance management teams in daily activities. designed to store information
and complete data for each activity, system or equipment such as maintenance of
buildings planned or unplanned; work orders; schedule of activities; maintenance
history, parts suppliers; purchase orders and financial flows. In addition, the re-
corded data will be adopted in the monitoring and control of maintenance work;
budget planning and financial reporting and maintenance of all information stored
in the CMMS it easier to refer back when needed. Figure 1 shows a standard paper
workflow.

Figure 1. Standard paper workflow

Ideally a CMMS is a means to achieving world-class maintenance, by offering a
platform for decision analysis and thereby acting as a guide to management.
CMMS packages are able to provide management with reports and statistics, de-
tailing performance in key areas and highlighting problematic issues [1].

One of the greatest benefits of the CMMS is the elimination of paperwork and
manual tracking activities, thus enabling the building staff to become more produc-
tive. It should be noted that the functionality of a CMMS lies in its ability to collect
and store information in an easily retrievable format [2].
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2. Facilities Management

For some time it has been clear that managing buildings or estates has been
carried out in the context of what has become known as facilities management.
British Institute of Facilities Management defined facilities management is the inte-
gration of multi-disciplinary activities within the built environment and the man-
agement of their impact upon people and the workplace. Effective facilities man-
agement is vital to the success of an organisation by contributing to the delivery of
its strategic and operational objectives [3].

International Facility Management Association defined Facilities management
is a distinct management functions and, as such, involves a well defined and con-
sistent set of responsibilities. Simply stated, it is management of a vital asset — the
organization's facilities. Facility management combines proven management with
current technical knowledge to provide humane and effective work environments.
It is the business practice of planning, providing and managing productive work
environments [4].

In the early day practitioners of FM preoccupied themselves not only with is-
sues of definition but also as to whether it represented a profession, discipline or
simply a concept. Early views suggest that the following list provides a view of the
scope of FM [5]:

i. cleaning and waste disposal

ii. energy management

iii. environmental management

iv. estates management

V. equipment and consumable purchasing

Vi. fire safety

vii. grounds maintenance

viii. health and safety

iX. human resources

X. office management

Xi. property and engineering services maintenance
Xii. relocation, refurbishment, adaptation, new build, etc.
Xiii. Security

Xiv. space management and planning.

The Centre for Facilities Consultancy gives the following as an indication of the
scope of their services [6]:

i strategic facilities planning

ii. staffing structure

iii. accommodation strategy

iv. customer surveys
V. space planning, office moves and relocation
Vi. computerised facilities and maintenance systems
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vii. output specifications

viii. outsourcing exercises

iX. performance measurement systems
X. occupancy cost studies

Xi. business continuity plans

Xii. financial systems and cost control
Xiii. change management

Xiv. video conferencing facilities.

The objectives of building maintenance are therefore [7]:

i to ensure that the buildings and their associated services are in a safe
condition;

ii. to ensure that the buildings are fit for use;

iii. to ensure that the condition of the building meets all statutory re-
quirements;

iv. to carry out the maintenance work necessary to maintain the value of
the physical assets of the building stock; and
V. to carry out the work necessary to maintain the quality of the building.

Maintenance of buildings should be given serious attention before (stage de-
sign), during and after a building is completed. But total involvement in building
maintenance is after the building is completed and during its operations. Residents
of and property owners require their building to look attractive, durable and have a
peaceful indoor environment and efficient. The objective of the maintenance man-
agement system is to stream line the vast maintenance information system to im-
prove the productivity of an industrial plant a good maintenance management sys-
tem makes equipment and facilities available. The fundamental steps of mainte-
nance management program are shown in Figure 2.

Maintenance
Management

Schedule | = Accounts For Costs

I Approve

Figure 2. Maintenance management flowchart
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3. Background of CMMS

Computer-operated systems began to be used in the 1970s. The first online
computerized maintenance systems made an appearance in the late 1970s. Initially
these also used main frames in conjunction with an operating system that allowed
for the application software (e.g. for maintenance documentation, stores control,
etc.) to be operated in parallel — i.e. time sharing. The early operating systems,
however, were such that use of these machines was slow and inflexible. The next
(probably concurrent) advance was the use of dedicated computers (at this time
they were called mini-computers) to run the maintenance application software.
The mini-computer operated the work planning function and the mainframe used
state-of-the-art databases for maintenance history, spares lists, etc., i.e. for those
documentation functions that required storage of large quantities of information
[8].

Throughout the 1980s and into the 1990s the PC came to have the processing
power and hard disk storage of the mainframe of a decade earlier. Application
software had become more portable due to the greater standardization of operat-
ing systems. In spite of these advances, up until the mid- 1990s most maintenance
documentation systems remained _stand-alone', with at most an electronic linkage
between the maintenance and stores software. During this period there were many
maintenance documentation packages on the market, for all sizes of company and
for use on systems varying from the single PC to the multi-user network.
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Figure 3. A typical modern hardware configuration

Over the last 10 years the processing power and storage capacity of hardware
has continued to increase and its cost to decrease. A typical modern hardware con-
figuration — which includes the use of mobile computers (via digital telephony),
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Internet connection and e-mail facilities, is shown in Figure 3. In addition, software
improvements and the development of scanners have facilitated the storage and
transmission of drawings and pictures, etc. (document imaging). However, the
most important introduction over this period has been that of electronic inter-
connection of the company software functions (production control, stores control,
maintenance control [9].

4. Capabilities and Benefits of CMMS

CMMS systems automate most of the logistical functions performed by main-
tenance staff and management. CMMS systems come with many options and have
many advantages over manual maintenance tracking systems. Depending on the
complexity of the system chosen, typical CMMS functions may include the following
[10]:

i Work order generation, prioritization, and tracking by equip-

ment/component.

ii. Historical tracking of all work orders generated which become sortable

by equipment, date, per-son responding, etc.

iii.  Tracking of scheduled and unscheduled maintenance activities.

iv.  Storing of maintenance procedures as well as all warranty information by

component.

V. Storing of all technical documentation or procedures by component

vi.  Real-time reports of ongoing work activity.

vii.  Calendar- or run-time-based preventive maintenance work order genera-

tion.

viii. Complete parts and materials inventory control with automated reorder

capability.

ix.  PDA interface to streamline input and work order generation.

X. Outside service call/dispatch capabilities

One of the greatest benefits of the CMMS is the elimination of paperwork and
manual tracking activities, thus enabling the building staff to become more produc-
tive. It should be noted that the functionality of a CMMS lies in its ability to collect
and store information in an easily retrievable format. Benefits to implement a
CMMS include the following:

i Detection of impending problems before a failure occurs resulting in

fewer failures and customer complaints.

ii. Achieving a higher level of planned maintenance activities that enables a

more efficient use of staff resources.

iii.  Affecting inventory control enabling better spare parts forecasting to

eliminate shortages and minimize existing inventory.

iv.  Maintaining optimal equipment performance that reduces downtime and

results in longer equipment life.
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5. CMMS Modules

These systems are basically automated databases that enable an organization
to track and monitor equipment service requirements and history. The core of a
generic CMMS consists of two modules:
i. Equipment inventory records. Consisting of one record for each device. This re-
cord contains information specific to that piece of equipment, such as model, serial
number, date of installation, facility, location, and information regarding when it is
scheduled for maintenance inspections [11].
ii. Equipment maintenance and repair records. Contains summary data on each
maintenance and repair task that was completed for a given work-order on the
equipment [12].

Table 1. Basic Modules in Standard CMMS
Equipment/Asset Data | Information about equipment/assets to be maintained

Inventorv/Stores Data Information about parts, spares, and inventory items

Emplovee Data Information about employees who will charge time to a

work order in parficular, their hourly rates

Work Order Processing | Creating, tracking, charging. and completing work orders

Preventive Mamtenance | Creating prevenfive maintenance plans and associating

them with equipment/asset records and schedule

frequencies

Planning Planning work orders to specify who is to perform the
work, materials needed. instructions. and other information

Scheduling Scheduling when jobs are to be performed as well as
scheduling labour to perform them

Inventorv Processing Isspes. returns, replemishment. and cyclical inventory

processing of parts and materials

Purchase Order Purchase requests. purchase orders. and receipt of parts and

Processing materials

With any system, there are files, modules, or functions that are required to
meet basic maintenance needs. Table 1 shows basic modules in standard CMMS.
Some systems offer other features that are not required but certainly add value to
the system. These include [13]:

i Bills of Materials - The breakdown of an equipment/ asset item into its

component parts
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ii. Bar Code Capacity - Bar code printers and readers for part and inventory
labeling, equipment/asset labeling, and work order identification
iii.  Graphics Importing - The ability to import drawings, schematics, and
other documents into the CMMS from other systems
iv.  Report Writer - A program that allows custom reports to be developed
V. Modifiable Screens and Reports The ability to change the layout and
content of CMMS screens and reports
Each organization must decide, based on its own needs, what the CMMS
should do and how it should do it. With the large number of systems available in
the marketplace, there is almost a guarantee that one of them will be fight for
them [14].

6. Conclusions

With the increase of buildings and infrastructure, the maintenance work
equally increased. The more maintenance work increases, the more data and in-
formation needs to be recorded. To ensure the maintenance work smoothly, a
maintenance management system that systematically and efficiently is required. All
data and information must be recorded to carry out maintenance work should be
coordinated in a system that is efficient and accessible. The ability of computers to
solve various issues and make decisions, no longer be doubted. Most countries are
now working to create a generation of IT (Information Technology) began creating
a computerized system in government institutions as a first step to achieve that
goal. Nowadays computerized maintenance management system, (computerized
maintenance management system (CMMS) become very popular among building
maintenance management teams in daily activities. designed to store information
and complete data for each activity, system or equipment such as maintenance of
buildings planned or unplanned; work orders; schedule of activities; maintenance
history, parts suppliers; purchase orders and financial flows. In addition, the re-
corded data will be adopted in the monitoring and control of maintenance work;
budget planning and financial reporting and maintenance of all information stored
in the CMMS it easier to refer back when needed

References

[1] Folkes V., The availability heuristic and perceived risk, Journal of
Consumer Research, 1988, Vol. 15, 1, pp. 3-23.

[2] Grigg J., Facilities Quality Management. In: Alexander, K. Facilities
Management Theory and Practice, E and F Spon, 1996, pp.58-70.

[3] Hinks J., MCNAY P., The creation of a management by variance tool for
facilities management performance assessment, Facilities, 1999, Vol. 17,
1/2, pp. 31-53.

58



[4] Kaplan R., Norton D., The Balanced Scorecard, Harvard Business
School, 1996.

[5] McDougall G., Hinks 1., Identifying priority issues in facilities
management benchmarking, Facilities, 2000, Vol. 18, 10/11/12, pp. 427-
434.

[6] Niven P.R., Balanced scorecard step-by-step for Government and
Nonprofit Agencies, Wiley, 2003.

[7]1 Park A., Facilities Management: An Explanation, 2nd ed. Macmillan,
1998.

[8] Perry P., Just how well do you know your suppliers?, Facilities
Management, 2002, Vol. 10, 1, pp. 10-12.

[9] Pheng L.S., T7otal quality facilities management: a framework for
implementation, Facilities, 1996, Vol. 14, 5/6, pp. 5-13.

[10] Roelofsen P., The impact of office environments on employee
performance: the design of the workplace as a strategy for productivity
enhancement, Journal of Facilities Management, 2002, Vol. 1, 3, pp. 247-
264.

[11] Rogers P.A., Optimising supplier management and why co-dependency
equals mutual success, Journal of Facilities Management, 2005, Vol. 4, 1,
pp. 40-50.

[12] Shaw D., Haynes B., An evaluation of customer perception of FM ser-
vice delivery, Facilities, 2004, Vol. 22, 7/8, pp. 170-177.

[13] Varcoe B.1., Facilities performance. achieving value-for-money through
performance measurement and benchmarking, Property Management,
1993, Vol. 11, 4, pp. 301-307.

[14] Walters M., Performance measurement systems-a case study of cus-
tomer satisfaction, Facilities, 1999, Vol. 17, 3 / 4, pp. 97-104.

Addresses:

e Building Surveyor. BSc Building Surveying. Noor Farisya Azahar, School
of Housing, Building and Planning, Universiti Sains Malaysia, 11800,
Penang, Malaysia,

« Senior Lecturer. PhD. Sr Dr Md Azree Othuman Mydin, School of Hous-
ing, Building and Planning, Universiti Sains Malaysia, 11800, Penang,

Malaysia, azree@usm.my

59



