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Terminology

—Data bus: 
¡ A Data bus is a subsystem that allows for the transmission of data 

between components. 

—Flight Deck (Cockpit): 
¡ an elevated compartment containing the instruments and controls 

used by the pilot, copilot, and flight engineer to operate the aircraft

—Components/Instruments:
¡ Different systems within the flight deck to help the flight deck 

operate holistically 

—Entity Relationship Diagram (ERD):
¡ A type of diagram that will help communicate to the database, the 

different types of relationships and information flow among the 
instruments and component systems.



Background

—NASA is concerned with 
Flight Safety.

—NASA has been modeling 
using application models.

—The purpose of the Flight 
Deck Data Model is for 
analysis of data movement 
between components.
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Background

—Components use different data buses.

—Most commonly data bus used: ARINC 429

—20 receivers, 1 transmitter.

—12.5 to 100 Kbits/s

—Each flight deck components has an assigned ARINC 
number.



Objectives

1. Examine the current approach being used to 
analyze the flight deck data.

2. Develop a strategy for modeling the data overload 
on the flight deck.

3. Build a scalable framework for modeling the flight 
deck data with multiple layers of abstraction.

4. Evaluate the data model.



Problem Definition

—Aircraft flight decks are 
a critical element in the 
analysis of flight safety.

—Large amounts of data 
flow between flight 
deck instruments.

—Large volumes of data 
make it difficult to 
analyze the flight deck.
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Example Flight Deck 
(Enterprise Architect)

Adapted from  ARINC 429 Specification

EFIS: Electronic 
Flight Instruments 
System



Methodology

—Object Oriented Analysis and Design (OOAD)
¡ Application Model
¡ Data Model 
¡ Data Access Model (OOAD)

—Database Design
¡ Entity Relationship Diagram (ERD) 

—Flight Deck Analysis
¡ Application, Data, Data Access, ERD.
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Data Model Logic
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Prototype Development

—Analysis of ARINC 429specifications

—Critical Analysis of selected flight deck components.

—Development of requirements for the data model



Types of Component Systems

— 148 components, 10 selected.
— 701-1 Flight Control System 
— 702-6 Flight Management System 
— 703-2 Thrust Control System 
— 704A Inertial Reference System 
— 705-5 Attitude and Heading Reference System 
— 707-6 Radio Altimeter 
— 708A-3 Airborne Weather Radar with Forward Looking Wind 

Shear Detection 
— 723-3 Ground Proximity Warning System 
— 725-5 Electronic Flight Instruments System 
— 726-1 Flight Warning Computer System 



Summer Results

— Researched the various types of 
Flight Decks

— Developed data flow diagrams 
for selected components

— Preliminary creation of a data 
model

— Conceptualization of the data 
access layer and logic
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Conclusions

—Separation of the application 
model and data model does not 
yield an improved analysis for 
the flight deck.

—A Hybrid Object-Oriented 
Database (Relational) will make 
it possible to model large object 
oriented models. 

—Aircraft  safety can be improved 
with better analysis of the data 
flow within the flight deck.
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Future Research

—Develop a complete Object Oriented model of the 
aircraft flight deck.

—Develop a complete Entity Relationship Diagram for 
the Hybrid Database.

—Program and implement the data model for analysis 
of the instrumentation data flow to improve flight 
deck understanding.
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