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1- Using Technology to Support

Organizational Strategy




1- Using Technology to Support Organizational Strategy

Technology’s meet

21st Century needs




Evolving Workplace
Different levels of use and
demands for facility space,
comfort, mobility, & social
interaction

1- Using Technology to Support
Organizational Strategy

Technology ' Expectations

.(il(xxi,.w"eless . of FM
Conneclivity, sman

buildings, Big Data, loT, &
Cyber Secunity

Productiwty, efficiency,
KPks, and sustainability

Figure 1 Emerging Technology. the Workplace, and the FM




1- Using Technology to Support Organizational Strategy

Expectation of FM and

Technology Trends




1- Using Technology to Support Organizational Strategy
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1- Purpose Level
2- Corporate level

3- FM Strategic Level




1- Using Technology to Support Organizational Strategy

4- Technical Leve

5- Execution Level

6- Measurement Level

7- Feedback Level




1- Using Technology to Support Organizational Strategy

Corporate

Strategic Demand Organization Strategic Plan (Corporate Strategy)
Planning Mission, Vision, Values, Culture, Strategic Objectives

Level

FM Strategic Facility Management Dng’;lzrr'l‘ization Facility Strategic Other El;?;:::s Units'

Portfolio, Facility Master Plan (Real Estate Master Plans) H"ﬂ"'ﬁ ';'tﬁn Sales,

Planning Level

Operations and Maintenance Budgets Design and
- - Construction Plans
Operations Plans Maintenance
Tactical Plans Examples: Operations,
Planning _ maintenance, Examples: Capital projects,
L | Examples: Soft i designiconstruction real estate, new site/
eve services, senvice Examples: Hard semnvices, - L -
- ! S preventive maintenance. additionfmodification
" = wer;m ) ! ot equipment maintenance’ projects, relocations or
safety and environme: repl ent or capital projects reconfigurations

(HSE) programs

Execution Level Execution

Measurement Level Measure Performance

Feedback Level Validate Strategy




1- Using Technology to Support Organizational Strategy

Shifts in Organization Strategy and
Technology

Property Management
Healthcare Company
Manufacturing

Private University



2- Organizational Trends and

Technology



Globalization

Security & Economic
Safety compaetition
2- Organizational Trends and
Facility Management
Virtual/remote Kno\:lk;dg.
workplace orkers
Technology # 5
oumogghis il

Figure 3 Organizational Trends & Facility Management
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4-Green Technology & Sustainable

1-Globalization
2-Economic Competition
3-Knowledge Workers

2- Organizational Trends and Technology
Facilities



2- Organizational Trends and Technology

5-Changing Demographics
6-Virtual/Remote Workplace:

7-Safety and Security




2- Organizational Trends and Technology

Benefits of Technology to
Organizations

Cost Savings
Alignment with Values
Regulatory Compliance

Improved Safety and Security




2- Organizational Trends and Technology

Strategic Alignment and Technology

Projects




3-Technology and Stakeholder

Needs



3-Technology and Stakeholder Needs

Internal Stakeholder Needs
Senior Management
Boards of Directors
Line Management

Occupants (Employees, Users)




3-Technology and Stakeholder Needs

External Stakeholder Needs
Investors or Shareholders
Customers and Visitors
Suppliers

Regulatory Agencies




4-IT and the Impact on Facility

Management.
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4-1T and the Impact on Facility Management.

Timeline of FM Technology

Intel co-founder Howard Moore noted that number of
1 comporents in an irtegrated aecuit hal coubled
S gvery yeal since M58 and would prabably continul,
to grow exponentially until 1975,
The first CMMS systems were used - miind martein-

ance fechnicans to parrorm simple recurring tasks
using punch carcs,

Bulloing automated systems (BAS) and automated
controls (preumatic controls) were introduced
Work orders were printed out on paper distribuuted
10 the maintenance team manually.

1970s

Faciity management started to amerge a5 a formal
discipline, Mainframe computer technology lec to
FM begane ntroducting to infeening to 17,

1BM rolled out &S first personal computer [PC), and
utilizathon of Computer-Alded Design In architectural
design maved the construction industry from using
hand-drawn, paper-based crawirgs-to plans
gensrated by pregrams bke AuteCAD.

1980s

The continued emergence of MS-DCS (Microsort's
Dperating Systom) and the personal computer made
technology ubiquitous in the workplace,

1990s

Micresoft Windows 3 1795 cperating system led to
Innavations in personal computer proguctivity
and database applications.

CAFM utizzation in M is direccly related tothe
integration of M5-DOS 31d the emergence of
distributed networks and Web browsors,

1999

The emergence of the Intarnat snd World Wide Web
Increased the demand for FM and IT support
informatian techrology staff and budgets increased
substantially

0,0,0,0,0,0,0,0

Advances in computer processing power, distnbuted
Systems, connectivity, mobie tech, and Wi-Fi led to



4-IT and the Impact on Facility Management.

2000s

2010s

2020s




4-IT and the Impact on Facility Management.

Technology Trends

and FM




4-IT and the Impact on Facility Management.

1- Interoperability
2-Virtualization

3-Cloud Computing
4-Software as a Service (SaaS)

5-Wireless Communication




4-IT and the Impact on Facility Management.

6- Cybersecurity
7- Big Data
8-Artificial Intelligence (Al)

9-Internet of Things (loT)

10-Augmented & Virtual Reality

(AR/VR)



5-IT & FM: What is the

Relationship?




5-IT & FM: What is the Relationship?
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Building a Strong IT/FM
Relationship




5-IT & FM: What is the Relationship?

IT as a customer of FM




5-IT & FM: What is the Relationship?

FM as a customer of IT




5-IT & FM: What is the Relationship?

IT & FM Applications

1-Inventory and Asset Management
2-Space Management
3-Real Estate & Contract

Management
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Data Collection and
Information
Management




Contents

1-Data Collection and FM.
2-Data-Driven FM.
3-Minimizing the Risks of Data
Corruption..

4-Data Backup for Resilience.




1-Data Collection
and FM.




1-Data Collection and FM.

Data and Its Implications
on FM




1-Data Collection and FM.

Types of Facility Data

1-Alphanumeric (ASCII)
2-Graphic Data

3-Media/Multimedia




1-Data Collection and FM.

Best Practices

1-Holistic View of FM

2-Inventory of Current Data

3-Ensure Accuracy and Relevance

4-Roadmap for the Future



1-Data Collection and FM.

Data Storage

1- (CMMS)

2-Building Control Systems
3-(CAFM)

4- (BIM)

5-(ERP)




1-Data Collection and FM.

Data Standardization

STANDARDS

1-1SO 16739-1:2018
2-OSCRE Industry Model™ (IDM)

3- Project Haystack

4-COBie — Construction-Operations Building



o "1
2-Data-Driven Facility ‘ '4‘

’7/

Management.




2-Data-Driven Facility Management.

SO

Data Analytics

O
Collect data & x ()
QO O %l
Analyze it for performance 8@0 =
Develop benchmarks and goals -llllll

il | sy
)



2-Data-Driven Facility Management.

Types of Analytics in FM

Data Analytics

What Why it What will What action
Happened Happened Happen to take

& i




2-Data-Driven Facility Management.

Optimize T
1-Descriptive Analytics \> o
What happened? \
(e.g., reports and KPlIs) K } /%
1 il=—=I I
egy “Resea

Anlysis




2-Data-Driven Facility Management.

2-Diagnostic Analytics

Why it happened?

i

(real-time operational issues ) . ' __5!!}_‘,!!‘




2-Data-Driven Facility Management.

3-Predictive Analytics

What will happen?

(forecast future outcomes)




2-Data-Driven Facility Management.

4-Prescriptive Analytics

What action to take?
(Optimizes performance with

minimal human intervention)

OPTIMIZATIO
PROCESS

‘\‘:\

N

«



3-Minimizing the Risks
of Data Corruption




3-Minimizing the Risks of Data Corruption

Common Causes

Human Error
Viruses and Malware
Power Outages

Internal Data Theft




3-Minimizing the Risks of Data Corruption

User Authorization and
Governance

AUTHORIZATIO




3-Minimizing the Risks of Data Corruption

Preserving Data Integrity

1-Validate Input
2-Validate Data

3-Eliminate Duplicate Data




3-Minimizing the Risks of Data Corruption

Preserving Data Integrity

4-Backup Data Regularly

5-Control Access to Data & CAFM

6-Audit and Document



4-Data Backup for
Resilience




4-Data Backup for Resilience

1001 01001010 01
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Top Threats by the BC Institute

Cyber-attacks
Data breaches

Unplanned IT/telecom outages



4-Data Backup for Resilience

Developing a Data Backup Plan

1-ldentify critical data across
2-Coordinate with IT and stakeholders
3-Choose backup types and schedules

4-Test and validate



4-Data Backup for Resilience

Backup Storage Options

Local options

1-External Drives (USB)

2-NAS (Network Attached Storage)

3-Network Shares




4-Data Backup for Resilience

Backup Storage Options
Cloud-based options
1-SaaS Solutions

2-Cloud Storage Providers

3-CAFM Vendor Storage

Ze———o fitt++
SN - ae
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IT & Security Basics
for FM.
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1-Networking Principles.
2-Wireless Networks.

3-Databases and Software

4-IT Security for Facility Managers



‘ 1-Networking Principles



1-Networking Principles.

Types of Network Topology

1- Physical Topology

2-Logical Topology




1-Networking Principles.

Common Network Topology Structures

Star Topology

1- Star Topology ;

W
iz
=

/
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1-Networking Principles.

Common Network Topology Structures

Ring Topology

2- Ring Topology




1-Networking Principles.

Common Network Topology Structures

Bus Topology

3- Bus Topology




1-Networking Principles.

Common Network Topology Structures

Tree Topology

4- Tree Topology




1-Networking Principles.

Common Network Topology Structures

5- Mixed Hybrid Topology

Hybrid Topology
LA La
\ / /N
N -0 8
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1-Networking Principles.

Common Network Topology Structures

Mesh Topology

6- Mesh Topology




1-Networking Principles.

Key Network Devices

1- Switches

2-Routers
3-Wireless Access Points (WAPs)

4-Network Cables




1-Networking Principles.

Key Network Devices

= o L

Switch Router Wireless Acces Network
Point (WAP) Cable




1-Networking Principles.

Types of Networks by Geographic

1- LAN (Local Area Network)
2-WAN (Wide Area Network)

3-MAN (Metropolitan Area Network)



1-Networking Principles.

Types of Networks by Geographic

4- GAN (Global Area Network)
5-SAN (Storage Area Network

6-VPN (Virtual Private Network)



2-Wireless Networks

Terms

1- Internet

Cloud

2-Intranet

3- Extranet

4-Cloud-Based Applications Figure 14 Cloud-based Applications



2-Wireless Networks




2-Wireless Networks

Four main types

1-WLAN: Short-range (e.g., Wi-Fi in buildings)
2-WMAN: City-wide networks

3-WPAN: Personal, short-range (e.g., Bluetooth)

4-WWAN: Large-scale mobile networks (e.g., 4G/5G)



2-Wireless Networks

Wired Data Connection to

Wired Telephone Wireless Access Point

Connection |

/'/.//- —
.

-~
»

Hybrid
communication system

Network Backbone Cables

Wireless Data Network with Wired Phones

Figure 15 Wireless Data Network



2-Wireless Networks

Benefits of Wireless

Integration with core building systems
Support for mobile work processes
Increased tenant satisfaction

Reduced costs for cabling and installation



2-Wireless Networks

Factors to Consider

1-Signal Coverage
2- Interference

3-Wi-Fi and WLAN Security




3-Databases and
Software




3-Databases and Software

What is a Database?




3-Databases and Software

1-Hierarchical Database

2-Relational database

3-Object-Oriented Database

4-Object-Relational Database (DBS



3-Databases and Software

Software _F MRS

1-System Software

2-Application Software Hi




3-Databases and Software

Software Life Cycle

1-Development
2- Implementation
3- Use

4-Deactivation

1 Develooment
2 Implementation
3 Utizaton

4 Deactvaton

b TR -
.- - - -

(- -E-----

—» TiMme

Figure 17 Life Cycle of a CAFM Software



4-IT Security for
Facility Managers.




4-IT Security for Facility Managers.

Common Threats

1-Ransomware

2-Spyware

3-Malware Viruses

4-Phishing Attacks




4-IT Security for Facility Managers.

1-Internal Software and
Applications Security

Network Security
Internet Security

Endpoint Security




4-IT Security for Facility Managers.

2-External Applications and
Network Security

Cloud Security

Application Security




4-IT Security for Facility Managers.

Critical data in CAFM must be
secured

Inventory documentation
Contract management records
Asset management data
Human resources & Financial

information



4-IT Security for Facility Managers.

Authorized Concepts

Maintain user access control
Protect data integrity

Ensure network security.

{OTICE

AUTHORIZEIL
PERSONNEL

ONLY



4-IT Security for Facility Managers.

Information Security Via the
Internet

HTTP is not secure

HTTPS more secure



4-IT Security for Facility Managers.

Remote Access VPN




4-IT Security for Facility Managers.

Methods Firewalls Use to Grant
Access

Encrypted username and password
Verifying the computer’s IP address

Using a published security key



4-IT Security for Facility Managers.

Cloud Security shared
responsibility

1-The FM organization.
2-The IT department.

3-The third-party cloud provider




4-IT Security for Facility Managers.

Data in Transit

VS

Data at Rest




4-IT Security for Facility Managers.

FM Reduce Impact of Cloud
Service Loss

-~ l.-

Host critical in-house

Backup data to the cloud
Establish SLA (cost of downtime)
Develop a plan to address service

failures.
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1-What is a CAFM?
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3-FM Applications and IT Support.
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1-What is a CAFM?

Building infrastructure
such as lighting & HVAC

Asset & Equipment Facilities Maintenance

Management Management
What is
CAFM Software?
ToolSense
Space Planning Asset Tracking

Services Vendor
Management Management



1-What is a CAFM?

Components of a CAFM System \\
N

Software \
Concept ‘
Software
Dat

- Concept Data
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. FM- Organizational Structure/
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1-What is a CAFM?

CAFM System Functions

1-Combines CAD and database technologies

2-Track, manage, report, and plan FM activities



1-What is a CAFM?

Integrations with CAFM

Relational/Object-Oriented
Databases

ERP, CAD, BIM

Capital Planning Software

CMMS, IWMS

Computer

Aided Facility
Management




2-Why Use CAFM?

Core Features of CAFM

Space Management
Inventory Management
Cleaning Management

Move Management




2-Why Use CAFM?

Core Features of CAFM

Maintenance Management
Property Management
Financial Management
Energy Management

Security & Access Management




2-Why Use CAFM?

Core Features of CAFM

Occupancy Management
Asset Management

Real Estate and Contract
Management

Security & Access Management




2-Why Use CAFM?

Additional Features of CAFM

Project Management
Purchasing
Fleet Management

Access and Control Management



2-Why Use CAFM?

Additional Features of CAFM

Room Booking
Document Management

Change Management



2-Why Use CAFM?

Benefits of CAFM

Efficient space utilization
Reduced moving costs
Continuous improvement of FM

Better project planning

e CloudAppers
'~ Facilities

Business
Benefits

of CAFM ‘

T




2-Why Use CAFM?

Modern CAFM

Relational database with APIs for
integration

Integration of CAD and BIM
Business Intelligence (BI) Tools

Emerging Technologies:




3-FM Applications and
IT Support

IT Support

’

E



3-FM Applications and IT Support

FM Register Data
Accurate, up-to-date data

Land - Buildings
Plants - Equipment

Facility services

COMPUTER SERVICE

Customer




3-FM Applications and IT Support

FM Register Data
Data in various formats

Documents
Spreadsheets

CAD files & scanned images

COMPUTER SERVICE

Customer




3-FM Applications and IT Support

Methods of Collecting Inventory Data

1-Drawing-Oriented / CAD Acquisition
2-Model-Oriented CAD / BIM Acquisition
3-Alphanumerical Data Collection

4-Semiautomatic Data Collection




3-FM Applications and IT Support

SMART FIELD SEN: SORS
>

SMART THERMOSTATS

B

HVAC SYSTEMS

Building Energy Management System Building Management System



Chapter 5

Tools and Concepts




Contents

1-FM and Control Systems
2-Building Imaging & Modeling.

3-Emerging Tools




1-Facility Management

and Control Systems.

SMART FIELD SENSORS
N
SMART THERMOSTATS

E .33 . ]
HVAC SYSTEMS

IQ SMART METERS
N-g

SECURm SYSTEM
L "oy
@

CONTROL CENTRE




1-Facility Management and Control Systems.

-

Integrated Workplace What is IWMS?
Management System (IWMS)



1-Facility Management and Control Systems.

IWMS
: Real estate Space and Asset and Sus able facili
ma‘:;cg:ri:em administration/ occupancy maintenance rr::rageement y
management management management
: 2 Portfolio Space utilization : Emergency
| Capital project 1 management | j= ‘;ianning and Ente:‘pnse asstet preparedness and
budgets asksaent managemen business continuity
il Lease = )
Plan, management Fumiture and Maintenance Environmental,
4 implement, -  equipment management health, safety
assess management
L] Vendor
management — Enerqy
| Communications management
Vendor management
management
Activity Certification
4 management programs
and tracking
Workspace
e reservation
management
- Parking
management

Figure 22 Integrated Workplace Management System



1-Facility Management and Control Systems.

Evolution stages of IWMS Choose the Right Facility

Management Sofware:

CMMS, EAM, CAFM, IWMS

1-Departmental Tool

2-Organizational Tool

3-Enterprise Performance Management Tool

4-Strategic Tool



1-Facility Management and Control Systems.

IWMS Architecture

1-Facility Databases Integration

2-ERP Databases Integration

Real Estate & Lease
Utility Management

Space Management

3-Special-purpose Databases Integration

Assessment & Needs Analysis

Construction Project Management

Reporting & Analytics




1-Facility Management and Control Systems.

IWMS Architecture

4-External Databases

5-Hosting Options

o
v
©
L1
-
o
o
=
bl
3
u
fri}
™
o
[

Space Management

Assessment & Needs Analysis
Utility Management

6-Data Standards and Interoperability

Construction Project Management

Reporting & Analytics



1-Facility Management and Control Systems.

B, c——
Py e >

L e—
o4

| Facility data

e ——

* Analytics
Reports
Management/occupant

 e——— 5
. e P P dashboards

Self-service activities
- IWMS -

D
- e

A i
O application B sl
| Other
applications
AER A + Client-hosted or SaaS
— » Web portal access for users 5 )
- == |e Access from mobile devices o
| External ¢ Developer tools (e.g., CAD)
data « Compatibility with corporate data standards

Figure 23 IWMS: Integration Information



1-Facility Management and Control Systems.

Benefits of Integrated IWMS

1-Transparency
2-Control

3-Agility

4-Flexibility & Compliance



1-Facility Management and Control Systems.

Application of INMS in FM

1-Project Management
2-Real Estate Portfolio Management

3-Space Management:




1-Facility Management and Control Systems.

Selecting Process

1-identify needs

2-stakeholder team to participate in the selection
3-Review different IWMS products

4-Evaluate vendor features & Partner with IT



1-Facility Management and Control Systems.

Computerized Maintenance
Management Systems
(CMMS)




1-Facility Management and Control Systems.

Evolution of CMMS:

Period

1960s

1970s

1980s

1990s

2000s

2010s+

Development

Punch cards and mainframes handled maintenance tasks; data punched and input manually.

Transition to paperwork orders; technicians filled forms manually, data entry clerks entered into

mainframes.

Smaller, more powerful computers (IBM-PC); CMMS became more affordable and accessible.

Networking advancements allowed sharing data over LAN; early "homegrown" CMMS using MS
Access, FileMaker.

Rise of the browser-based CMMS with the spread of the World Wide Web.

Emergence of Cloud-based (SaaS) CMMS, offering:



1-Facility Management and Control Systems.

CMMS Architecture

Heart of a CMMS is its database
Assets under FM responsibility

Equipment, materials, resources




1-Facility Management and Control Systems.

C

CMMS Server

Reporting
and Analysis

.

CMMS Database

. R

I I — . .
aterial Resource and
M 5 Preventive Work Order Labor
Inventory Maint M S Asset Registry a
Management Maintenance anageme Management

\/

\/-

\_/-\/

Figure 25 CMMS Architecture

Sl
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1-Facility Management and Control Systems. | - N

System supports functions

1-Materials Management
2-Preventive Maintenance

3-Work Order Management
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1-Facility Management and Control Systems. | - N

System supports functions

4-Asset Information
5-Resource and Labor

6-Reporting and Auditing




1-Facility Management and Control Systems.

Benefits of CMMS

Tracking and Reporting

Workflow Visibility
Automation

Preventive Maintenance




1-Facility Management and Control Systems.

Building Automation System
(BAS or BMS)

BUILDING
MANAGEMENT

SYSTEMS




1-Facility Management and Control Systems.

BAS Architecture (automated feedback loop)

BMS

Controllers devices and sensors

Devices and sensors send data back to

controllers

BUILDING MANAGEMENT SYSTEM



1-Facility Management and Control Systems.

Smatiphone/tablel and
remote browser user intaiface

— N < -

Intaerme!
and Cloud

Operalor
Workstahon/server

-

- )

—

HVAC controls

Multi-funchion seansor

1

¥

Lighting control

Application devices

T Ethernet, TCPAP, BACnet, XML, HTTP

Controller

Accoss controller

(=)

Power managemant

6

cCctv

_%[D

Assol management

Controlks

Oplional RF link

Application devicos

[y |

—

Application devices

=

Apphcahon devicoes

Figure 26 BAS Architecture
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1-Facility Management and Control Systems.

Components of BAS

SMART FIELD SENSORS

1-User Interface F=

Z'Se rve rs HVAC SYSTEMS E - J

3-Supervisory Networks - —_— o —————— =)
QS * @

4-Controllers, Applications, Devices, and Sensors

4- Applications, Devices, and Sensors
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2-Building Imaging & Modeling
(BIM)



2-Building Imaging & Modeling (BIM)
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2-Building Imaging & Modeling (BIM)

ierndi External
Xiermna Partners
Partners
L < I
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BIM Architecture

Project Management

System Interfaces

Space || Energy Vanl Eatat
manage mannge manage CMMS B
ment l ment ment IWMS viewer
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Derived Documents

9

Firewall

Figure 27 BIM Architecture and Integration (Retrieved from www.gsa.gov/bim)
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2-Building Imaging & Modeling (BIM)

BIM Integration

L '; i

During projects and later with FM L RS

222224
W e s =
BEEaE

FM uses BIM data lifecycle.



2-Building Imaging & Modeling (BIM)

Advantages During Planning and
Design

1-Simulate designs before construction
2-Improve information accuracy

3-Rapid cost calculation and analysis

4-Detect clashes in system designs early



2-Building Imaging & Modeling (BIM)

Advantages During Operations

1-Populate FM databases accurately
2-Visualize spaces and maintenance needs
3-Access real-time and historical data

4-ldentify life-cycle cost savings opportunities



3- Emerging Tools, Technologies
and Applications




3- Emerging Tools, Technologies and Applications
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Internet of Things (loT) in FM




3- Emerging Tools, Technologies and Applications

Building

Experience User comfort &
satisfaction

Climate IAQ, Temp, CO,,

Consumption Sustainability

Condition Maintenance,
Monitoring

Demand Just-Time facility use

User Feedback

IAQ sensors
Smart metering

Electro-mechanical
Sensors

Space/
Occupancy sensors

Table 9 IoT and Building Ecosystem (Williams and May, 2017)



3- Emerging Tools, Technologies and Applications

Augmented Reality (AR)

Adds digital elements to the real world

Guides technicians in repairs and inspections

' -4 l/[ﬁ[fwl"m l |
. N
, N Fﬁoc‘yss L
)



3- Emerging Tools, Technologies and Applications

Virtual Reality (VR)

Users in a fully digital, simulated environment

Used in BIM for facility design visualization



3- Emerging Tools, Technologies and Applications

Artificial Intelligence (Al) in FM

Energy Management
Maintenance Planning

Operations Optimization



3- Emerging Tools, Technologies and Applications

Drones and
Aerial Imaging in FM




Chapter 6

Assessment




Contents

1-Needs Assessment
2- Implementation.
3-Facility Condition Assessment

4-CAFM Return on Investment (ROI)
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1-Needs Assessment

Characteristics of successful projects

Stakeholder participation in defining value.
Alignment with organizational goals

Realistic assessment of process, cost, and
timeline

Organizational readiness for change



1-Needs Assessment

Project Planning Process

PLAN
DO f’ PLAN \
CHECK ] ==
ACT 0o
ACT
= iz




3- Emerging Tools, Technologies and Applications

Contents




2-Implementation




2-Implementation

Developing Business Cases

Scope and objectives
Process overview
Specific needs

SWOT analysis




2-Implementation

Developing Business Cases

Cost-effectiveness analysis
Recommended solution
Next steps

Metrics




2-Implementation

Technology Implementation
Process

1-Identify stakeholder needs
2-Develop a strategic tech plan

3-Analyze current processes

4-Evaluate and select technology
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2-Implementation

Technology Implementation
Process

5-Implement selection
6-Manage technology

7-Measure output

8-Integrate technology
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2-Implementation

1. ldentify
stakeholder
needs
2. Develop
8. Integrate strategic
technology technology
plan

7. Measure 3. Analyze
OUtput process
4. Evaluate
t:cr:::la b and select
iy technology
5. Implement
selection

Figure 30 Technology Implementation Process



3-Facility Condition Assessment




3-Facility Condition Assessment

FCA Process

Architectural and Structural

MEP
Roofing and Civil Works

Code Compliance and Accessibility




3-Facility Condition Assessment

Evaluation is based on two core
factors

1-Current condition

2- Remaining Useful Life



3-Facility Condition Assessment

Benefits of FCA

Budget Planning
Life-Cycle Costing
Risk Reduction
Asset Inventory

Compliance and Benchmarking




3-Facility Condition Assessment

Facility Condition Index (FCl)

s
2 yid

¢ Hormuix Deferred Maintenance + Capital Renewal

FCI =

Current Replacement Value



3-Facility Condition Assessment

Purpose and Value of FCI

Budget prioritization
Determine annual reinvestment rates

Calculate catch-up costs

Act as a KPI for objective decision-

making



3-Facility Condition Assessment

Facility Condition Scale

Condition i Range (FCI)
Good 0%-5%

Fair 5%-10%

Poor - 10%-30%
Critical 30% or higher

Table 10 FCI Scale



3-Facility Condition Assessment

FCA Deficiencies

1-Building Deficiency
2-Programming Deficiency

3-Policy Deficiency




4-CAFM Return on
Investment (ROI)




4-CAFM Return on
Investment (ROI)

Value — Cost
Cost

ROI( Return on Investment) =




4-CAFM Return on Investment (ROI)

initial costs

Software or SaaS/Cloud hosting fees
Implementation and user training

Hardware and equipment costs

Annual vendor support and maintenance



4-CAFM Return on Investment (ROI)

Determining CAFM Value

1-Reduced maintenance costs
2-Decreased downtime of equipment
and systems

3-Lower inventory and spare parts waste




4-CAFM Return on Investment (ROI)

Determining CAFM Value

4-Reduced labor and overtime expenses
5-Improved staff productivity

6-Reduced utility and energy bills
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