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“To produce a mighty book,

you must choose a mighty theme”

Herman Melville



Why does Cersei Lannister look so confused?

I am data 
driven yet 

data starved

…oh, and 
winter is 
coming

Why was Eddard Stark always so miserable?



I am drowning 
in data and 
don’t know 

where to start
If only I had a 
way to easily 
make sense 

of it

Why does Cersei Lannister look so confused?



Beautiful but Useless



What do I do with this?



I have a headache



SOME TYPICAL CLIENT CHALLENGES

We are data driven
but data starved.

I don’t want to spend 
every weekend 
dragging data out of 
Excel.

Our reports don’t work.



THE THREE KEY QUESTIONS

What

Why

How



BREAK DOWN COMPLEX PROBLEMS

Wow, that’s 
big!!!



FACILITATION AND QUESTIONS

I need to get 
in shape for 
reporting

How does this support the mission?

What are my Key Performance Indicators?

How can I bring business users and IT together to 
answer the important questions?

How do visualizations best help me see the patterns 
in the data?



It has to be

RIGHT

It has to be

EFFICIENT

It has to be

MAINTAINABLE

It has to 

SOLVE A PROBLEM

REMS
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Machine Learning
Artificial Intelligence

Budgeting

Executive Summaries

Forecasting

Slice-and-Dice Data Discovery

Enterprise Reporting

Dynamic Dashboards
Planning

KPIs

Predictive Analytics

At-a-Glance Data Visualizations

Data Integration

Data Quality

Security

Data Architecture

API Connectivity
Real-Time Integration

Cloud Migration
Cloud Integration

Data Governance

Master Data Management



WISDOM OF THE BARD ON DATA INTEGRATION

“Reporting without data preparation is a tale told by an idiot, 
full of sound and fury signifying nothing”

- Billy Bob Macbeth. King of Scotland, Duke of Data



“The first 
draft of
anything is
awful”

Ernest Hemingway

HEMINGWAY ON DATA INTEGRATION



THE LIFECYCLE OF BOOKS

THINGS I 
SEE

FIRST 
DRAFT

FINAL 
DRAFT

Plot tweaks,

editing,

correcting,

restructuring,

proofreading

Harry Potter and 
the Renegade 

Reports

The Old Man 
and the C-Suite

Lord of the Files

THE CREATIVE PROCESSIDEAS
NY TIMES 

BESTSELLER

WORLD 
AROUND 

ME

SEND TO 

PUBLISHER

LIFE



Databases STAGING
DATA 

STORE

Data cleansing, 

matching, 

standardizing,

transformation

REPORTS

DASHBOARDS

AD HOC 
ANALYSIS

LAYERLAYER

REPORT

LAYER

TEXT 
FILES

LAYER

CLOUD

TRANSFORMATION EXTRACT LOAD 





DATA MATURITY

Level 1
Opportunistic

Level 2
Siloed

Level 3
Enterprise

Level 4
Predictive

Level 5
Prescriptive

What Happened?

Why did it Happen?

When Will it Happen?

How do we Make 
it Happen?

Hindsight Insight Foresight



KATIE MCCOY

BUSINESS INTELLIGENCE MANAGER

CHARLOTTE DOUGLAS INTERNATIONAL



OUTLINE

• What problem are we trying to solve?

• Program goals

• Process to get BI off the ground

• Paths to achieve goals

• Where we are now

• Where are we headed



WHAT PROBLEM ARE WE TRYING TO SOLVE?

Information relevant to key decisions is often manual, 

silo’ed, and difficult to utilize.



PROGRAM GOALS

Leverage highest quality data to tell the full CLT story, 

enabling fully informed decision-making to achieve 

sustainable competitiveness and innovation. 

Automate

• Current State: Primarily self-
reporting with “high touch”

• Future State: Timely, accurate 
data with little human 
intervention  

Centralize

• Current State: Data is stored 
in various locations, in various 
formats

• Future State: Data is located 
in a central repository that is 
easily accessed  

Maximize
• Current State: Silo’ed reporting, 

decisions often based on 
institutional knowledge and 
intuition

• Future State: Data examined 
multidimensionally for reporting, 
dashboarding, and analytics



PROCESS TO GET BI OFF THE GROUND

• Inventoried Data Types, Sources, and Systems 

• Formed Cross-Departmental “Business Intelligence Architecture Team”

• Met with Airport partners on processes and best practices

• Evaluated technology solutions through vendor demonstrations

• Engaged Consultant for Business Intelligence Assessment

• Participated in business intelligence, innovation, and analytics forums

• Benchmarking with U.S. and Canadian Airports

• Met with City department representatives on enterprise solutions



PATHS TO ACHIEVE GOALS

Path 1: Comprehensive Single 

Solution, Outsource

• One vendor provides data 

automation, centralization, and 

maximization at enterprise level

• Pros: Full-scale; Cutting-edge 

(first in U.S.) 

• Cons: Higher Cost ($1.4M); Time 

Consuming; Limited Vendors; 

Small issues may be amplified 

through ripple effect 

Path 2: Focused, Integrated 

Solutions, In-house

Two or three solutions work in sync at 

the automation, centralization, and 

maximization stages    

• Pros: Lower cost ($150k); Multiple 

vendors, Demonstrated 

performance at U.S. airports; 

Staged testing; Local expertise 

• Cons: Incremental, phased 

approach 

We have a Winner! 



Key Data 
Sets

ETL 

Extract

Truncate

Load

Data 
Warehouse

BI/

Analytical 

Tools
Data Storage Users

Data:  Baggage

Source: Siemens

Data: Rental Car, TNCs, Off-Airport

Source: Excel (self-reporting) 

Data: Concessions

Source: Excel (self-reporting) 

Data: Passenger Throughput

Source: Excel (TSA reporting)

Data: Parking

Source: : Scheidt & Bachmann

Data:  Airline Operations

Source: Amadeus (AODB), OAG (FIDS)

Secure 

FTP 

Server

Data Validation

Data Cleaning

Data 
Transforming

Data 
Aggregating

Data Loading

Dashboard/
Data 

Visualization

Analysis

Standardized and 
Ad Hoc Reporting

Data:  Passenger Satisfaction Survey

Source: : Phoenix Marketing Int’l and 

JD Power

Data 
Integration

Phase 1 & 2 BI Architecture

Data: Airline Activity

Source: Excel (self-reporting)

Data:  Budget & Actuals

Source: Tyler Munis

Tableau

Dell Boomi WhereScape



WHERE WE ARE NOW: PHASE 1 & 2 DATA SETS





WHERE WE’RE HEADED

• Additional Data

– Facilities (Jet Bridges, Fleet, Moving Sidewalks/Elevators/Escalators)

– FBO

– Advertising

– New Parking System 

– On-Line Booking

– ACI Financial Benchmarking

– ????

• Customized Dashboards

• Real-Time Reporting

• Gate and Concessions Optimization 

• Predictive Analytics



RAMI HINDIEH, MBA, P.ENG.
ASSOCIATE DIRECTOR, 

ENTERPRISE DATA MANAGEMENT

GREATER TORONTO AIRPORTS AUTHORITY






















