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Where we are in our data infrastructure journey
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Figure 2-3. Data platform based on a combin
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Source: Gaurav Ashok Thalpati, Practical Lakehouse Architecture, First Edition, O'Reilly, 2024.

What we have done:
- Extraction
- Ingestion
- Enrichment
- Augmentation

What we will do next:
- Modeling
- Transformation



Future State: Normalized Data Model for our Lakehouse

Goal 1: Tables that connect across sources.

Goal 2: Fields which are of interest to multiple stakeholder groups
and personas.

Goal 3: Foreign keys that enforce referential integrity.



Current State: Air Travel Raw Layer

( countries

country_name
PK |iso_code
dafif_code

STRING
STRING
STRING

airport_maps

FK

airport
airport_terminal
business_name

STRING
STRING
STRING

business_category |STRING

flight_routes

terminal_location [STRING
is_dining BOOLEAN
menu_items STRING
tsa_traffic
PK |event_date STRING
PK |event_hour STRING
PK |airport_code STRING
airport_name STRING
airport_city STRING
airport_state STRING
PK |security_checkpoint |STRING
total_traffic STRING

ERD of as of Project 4

airports
airport_id INTEGER
airport_name STRING
city STRING
country STRING
iata STRING
icao STRING
latitude FLOAT
longtitude FLOAT
altitude INTEGER
timezone STRING
dayline_savings_time |STRING
tz_database_timezone |STRING
type STRING
source STRING
airport_reviews

PK |id INTEGER
threadRef FLOAT
airportRef INTEGER
airportident STRING
date STRING
memberNickname STRING
subject STRING
body STRING
broad_category STRING
sub_category STRING
sentiment STRING
language STRING

airline_code STRING airlines
FK |airline_id STRING H PK |airline_id INTEGER
source_airport STRING name STRING |+
source_airport_id  |STRING alias STRING
dest_airport STRING iata STRING |+
dest_airport_id STRING icao STRING
codeshare STRING callsign STRING
stops INTEGER country STRING
equipment STRING J}—ﬁ: active STRING )
I
:
i aircrafts
flight_delays I\— -] aircraft_name[STRING
PK |year INTEGER PK |iata_code STRING
PK |month INTEGER icao_code  [STRING
PK |carrier STRING Pr---mmmmmm e e e e e oo
carrier_name STRING Pr---mmmmmmmmm e e e e oo -
PK |airport STRING
airport_name STRING
arr_flights FLOAT
arr_del15 FLOAT
carrier_ct FLOAT
weather_ct FLOAT
nas_ct FLOAT
security_ct FLOAT
late_aircraft_ct FLOAT
arr_cancelled FLOAT
arr_diverted FLOAT
arr_delay FLOAT
weather_delay FLOAT
nas_delay FLOAT
late_aircraft_delay |FLOAT

T



What’s wrong with this design?

airline_routes

country_passengers

origin_city_name STRING
origin_continent STRING
+— PK, FK |origin_country STRING
4+ PK, FK |origin_iata INTEGER
origin_icao STRING
origin_timezone STRING
t PK i iata STRING
km INTEGER
minutes INTEGER
PK |carrier_iata STRING
carrier_name STRING >
airports.
id INTEGER
4— PK |ident STRING
type STRING
name STRING
latitude_deg FLOAT
longitude_deg FLOAT
elevation_ft INTEGER
}— PK, FK |iso_country STRING
iso_region STRING
municipality STRING
scheduled_service STRING
icao_code STRING
J PK |iata_code STRING +
elevation_category STRING
service_type STRING
region_summary STRING

PK | country_name STRING
year INTEGER
passenger_count INTEGER

countries
PK, FK | country_name STRING
country_code STRING
region STRING
income_group STRING
enplanements
rank INTEGER
region STRING
state STRING

PK, FK |iata_code STRING

city STRING
service_level STRING
hub. STRING
cy24_enplanements INTEGER
cy23_enplanements INTEGER
pct_change FLOAT

page INTEGER

airline_rpm
rank INTEGER
+— PK |airline STRING
airline_code STRING
revenue_passenger_miles INTEGER
percent_of_total FLOAT
airline_passengers
rank INTEGER
PK, FK |airline STRING
airline_code STRING
revenue_passenger_miles INTEGER
percent_of_total FLOAT
airline_available_seat_miles
rank INTEGER
PK, FK |airline STRING
airline_code STRING
available_seat_miles INTEGER
percent_of_total FLOAT
airline_full_time_employees
rank INTEGER
PK, FK |airline STRING
airline_code STRING
full_time_employees INTEGER
percent_of_total FLOAT
airline_operating_revenue
rank INTEGER
PK, FK |airline STRING —
airline_code STRING
operating_revenue INTEGER
percent_of_total FLOAT
operating_profit_loss INTEGER
operating_margin FLOAT
scheduled_passenger_revenue INTEGER
percent_scheduled_passenger_revenue | FLOAT




The Staging Layer

e Only relevant fields

e Semantic data types (anomaly 6)
e Descriptive field names

e Descriptive entity names

e Only scalar values (anomaly 7)



The Normalized Layer

e Harmonized identifiers (anomaly 9)

e Referential integrity (anomalies 8 and 10)



The Mart Layer

Marts act as simple interface to underlying model, hiding the
complexities and subtleties of ingestion.

They are tailored to a specific use case and persona.

They are backed by a normalized schema, its canonical source.

They can come in multiple flavors: snapshots, real-time, sampled.
These flavors are consistent with each other.



Mart Concepts

e Dimensions
e Facts

e History

e Snapshots

e Sampled

Product

productNumber
name
supplierNum
supplierName
supplierPhone
cost

Customer

customerld
name
address
phone
creditLimit
rating

Order

orderNumber

™ productNumber
customerld /
/salespersonld

date

Saleperson

salespersonld
firstName
lastName
address
phone
territory
totalSalesYTD

unitPrice
numberOrdered

P Date

day
month
year




