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Agenda Global Services

= Introduction to Jeppesen products and the aviation business
= Modelling the planning problem
= Solving the planning problem/ Applied optimization




Boeing or Jeppesen? Global Services
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BGS Crew and Ops Customers Global Services
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Product suite

i

Manpower

Crew pairing

Crew rostering

Crew tracking

Global Services

Nav charges Other
PAX Services 5% 1%
5%
Airport
6%

Fuel
21%

G&A
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Aircraft

Ground 12%

services
8%
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Flight scheduling

Aircraft Routing

Tail assignment

Ops control

|

MRO 14%
11%

Time

|
Now



Optimization

In general:
Minimize
objective function

Such that

All given restrictions are
respected

Copyright © 2019 Boeing. All rights reserved

Global Services

Volume of a soda can

Use as little material as possible

Minimize area
Such that: volume =V

Minimize 2xzr?+2zxrh
Such that: zrth=V
r>0,h=20




The planning problem Global Services
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Modeling the planning problem Global Services

Restrictions

700 billion
solutions
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Modeling the planning problem Global Services

Objective function

Cost

- Rule penalties

- Fuel cost » Turn time

rule minimum turn time =

turn time% >= Sminimum turn time%;
remark “Minimum turn time”;

end

export %minimum turn time% =
parameter 0:35;
remark “Minimum turn time”;

end
sturn time% = next (leg(chain),

%departure%) - %arrival%;
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Applied Optimization




Challenges in real-world optimization Global Services

" Problem size

= Computational complexity
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Tail assignment example Global Services

= Optimization problem = Objective

- z*:=min{cTx: Ax = 1, x € {0,1}"*}
- A;j = 1ifflight F; is covered by schedule R;

- x € {0,1}" is a decision variable whose jth
entry is 1 if R; is chosen

- Set of all feasible schedules very large

30 000
flights = Solution method

- Solve it iteratively through Column
generation
- Two step process
- Many subproblems

- One master problem

Maintenance
slots




Column generation Global Services

Roster generation

/ Subproblem 1: \

Find the k best

schedules for AC 1

Main problem: Subproblem 2:

Solve all global Find the k best

constraints

schedules for AC 2

Subproblem n:

N x k schedules

Find the k best
schedules for AC n

A




Efficient optimization Global Services

= Optimizer designed for the tail assignment problem
- Makes use of problem-specific structures to downsize it

= Rely on heuristics to find approximative solution quickly

"We cannot solve these problems
optimally within reasonable time...

But as long as we are the best in the
world at it, it doesn’t matter”
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Summary S 4 Global Servi

- Our mission:

Right problem

B Right solution P
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