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Taking Aviation Management beyond CDM
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Act. In Block (AIBT)

EY¥ Flight Plan B Final Appr.
B  crFmu siot (cTOT) ¥ Act. Landing (4LDT)
E Take Off Outst. (ATOT)

- Y Act. Start Up Appr. (ASAT)

[/ Act. Off-Block (AOBT)
E&Y  Act. Take Off (ATOT)

o
o0 -
FIR Entry/Local Radar Data
1

E’ Act. Start Up Requ.(ASRT)

m Aircraft Ready (ARDT)

m Act. Boarding (ASBT)

¥ Target Start Appr. (TSAT)

gTarget Off-Block Est. (TOBT)

BB Act. Ground Handling Start (ACGT)

N INFORM
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Efficient Airport Operations
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» focus on Advanced Optimization Systems

350

» best-of-breed solutions

300

» established in 1969 (university spin-off)

250

* since 1985 on average 22% annual growth

e organically growing, no exteral investors

200

* since 1985 always profitable

150

» internal ownership (directors, staff)

» today more than 650 employees

100

e principal corporate objective:

50

long-term sustainability

1969 1985 2011

www.inform-software.com 4 . INFDRM



INFORM Campus

GroundStar”

fficient Airport Operations

Office campus — with reserves
accomodating up to 700 staff '

www.inform-software.com 5 . INFORM



Global Presence r& GroundStar”

Efficient Airport Operations

Aachen
Frankfurt

Chicago
Atlanta

« HQin Aachen, Germany " * s .
» Offices in D, USA, HK, Australia >
 Worldwide customer systems

* INFORM staff originating from . ¢

more than 30 different countries 3

www.inform-software.com 6 . INFORM
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Efficient Airport Operations
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GroundStar”

Efficient Airport Operations

Airport Logistics and Airport
Resource Optimization for

SyncroTESS & Stands and Terminal add*ONE FEL IOS | Fn’fSkShleld

Efficiant Loglstics Resources Bestandsmanagement Marktsynchrone Produktion Turn Risk into Profit
S anQSU g N Passenger Services
SJncrostapiy . INVENT
. Ramp SeerceS Stichprobeninventur
- . N Caterin - i i imi
Optimized planning and real- g As‘ an add-on to As_ an add-on to RiskShield qptimlzes
time dispatch of ¥ Fueling existing IT systems, existing EREsystems, fraud dgtectlon and
add*ONE optimizes FELIOS optimizes prevention for the
& Truck Fleets ¥ Hub Management procurement and production scheduling banking and
# Container Transportation | g and other airport and inventory control. for make-to-order type  insurance industries
ildi ' iveri manufacturin
& Building Matenal§ Deliveries ground handling operations INVENT optimises companies J
® In-plant Materials Handling inwards inspection by
# Health Care Logistics applying advanced

sampling techniques.

“Around 120.000 employees are being managed by GroundStar worldwide!
www.inform-software.com 7 . INFORM



Efficient Airport Operations

Optimization of logistics processes in... F& GroundStar”

Atlanta: World's

largest passenger hub

e _—

www.inform-software.com 8 . INF ORM
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Terminal Applications

Terminal Resources
Passenger Service
Check-in

. Security
Jf/ Borderpolice
Immigrations

Ramp Applications

Ground Transportation
Loading
Cargo Handling
Baggage Service
Catering
Stands/Gates
- Towing and Push-back
Aircraft Services
Cleaning
Water and Toilet Services
De-Icing
3 Fuelling
Maintenance

.

Overall Applications

Airport Control
HubControl
Capacity

Flight Information
Contract and Billing

www.inform-software.com 9 . INFORM
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Efficient Airport Operations
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Flight Schedule Time&Attendance HR System Flight Schedule Updates

|

B GS Planning

Resource , I -
Shifts, Qualification
Demand Calculation| Requirements W GS Rostering

> v

Shift Modelin < ) -

9 Review of Rostering & F GS RealTime
Requirements Roster Daily Staff / Shifts
4 Maintenance g

Staff T&A Real-Time Allocation

1 & Tracking

Payroll
Forecast / Historic Data | I
B Business
Intelligence
——> Internal Interfaces B GS Mobility l
— External Interfaces FIDS
N GS AODB

www.inform-software.com 10 . INFORM



Decision Support — Information availability r& GroundStar”

fficient Airport Operations

RMS

Allocation

Mobile

AODB Flight Information System (AODB)
Flightschedule and updates I
Hub System Hub Monitoring and Steering

Monitoringand Steering

Resource Management System

Communication
Status Information

Gate Agent Pushback Fueling Ramp Agent Catering

www.inform-software.com

- N INFORM
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Air2Air Steering - Motivation
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| W=

Handler

End of

Handling Off :I"'

Apron

ATC

Take

RWY

ATC

En Route

| ATC IAirport/

Landing

™

ATC

Taxiing

_:i
Ground
Movement

Area

Handler

|
Apron

Airport/
ATC

Taxiing

ATC

Take

>
|

o

Ground | RWY

Movement
Area

Due to different functional and organizational
areas of responsibility — the air transport industry
has traditionally worked with process hand
shakes and buffer times in each area.

Legend:

Processes

www.inform-software.com 13
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Efficient Airport Operations

GH1
Motivation F& GroundStar”

The result of this indepent area‘s handshakes approach is the possibility to facilitate a
different main focus on the airtransport logistics chain for each of the stakeholders.

Safety!

Throughput

Safety!

Airport Throughput

Safety!

Airline Throughput
Commercial
Punctuality&
Connectivity

B ... Try that in any other area of public transport, i.e. railway systems ‘-: -
!: or public busses.....© S z =

www.inform-software.com 14 . INFORM
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GroundStar”

Efficient

1

Shift
Workload

RIGHT

Compress
Workload

Shift
Workload

RIGHT

Shift
Workload

Today‘s Steering at Capacity Limits

N INFORM

i
LT
|

LEFT

Holding

Departure Management

Surface Mgmt

15

Turnaround
Management

Surface Mgmt

Arrival Management

= = -

www.inform-software.com
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=

Gates/

Arrival/
Departure

www.inform-software.com 16 . INFORM
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Air2Air Steering
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Efficient Airport Operations

| P

Air2Air Steering is the capability to jointly steer the necessary
sequential processes of the aircraft turnaround at an airport from
prior to landing until just after take-off.

With full knowledge about the performance predictions of ATC,
Local Aerodrome Control and Ground Handling

Arrival Processes Surface Turnaround Surface Departure Processes
Processes Processes Processes

M
ﬁ

Performance Prediction

Approach

W Taxi Stand Taxi TakV

_____________________________________________________________________________________________|]

www.inform-software.com 18 . INFORM
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: § i j ? Turnaround

Surface
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TAMS Project -, Steak-Holders* r&f GroundStar”

icient Airport Operations
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Air2Air Steering

TMAN Turnaround Manager

www.inform-software.com 21 . INFORM
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Efficient Airport Operations

®  Major contribution to Air2Air:

| W

Departure Manager
(DMAN)

& Ground Handling operational transparency
m Critical path handling awareness
® Transfer connectivity awareness
® Sijtuational revenue and cost awareness
® Steering capability
& AODB integration for Air2Air
Arrival Manager Surface Surface
(AMAN) Manager HubControl Manager
(SMAN) (SMAN)
Approach
Landing

Performance Prediction
Taxi Stand Taxi TakV
D

— >

www.inform-software.com

22
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F Crew Oown [—— Flight/Inflight
on Board own Pax Services
CCrew | | Trans Crew e \ ES(0; Vendorl e=—= Cleaning

ES(0) on Board Cabin \ Vendor 2 Catering
038 Supply \ £ ES(0;) gﬁb"; \ own Security
“_ EE(0:) \_\_;,% \ Own Towing/Push

e E0) Vendor 3 Fueling
Offoad Load : ' / Tans Crew | | | Gate Door own Maintenance
Catering Catering = Securty Fight Y Vendor 4 Toilet/Water

B0 0) N\ Check | Sl \ES(0) Vendor 5 Loading
Gate Agenfl | £(0.) Oown [ — Cargo

at Gate ;
S Trans Pax ‘

& Multiple dispatch centers, acting singularly
Not aligned business interests

Pax Doo
Lack of common planning/monitoring capability C'°SedlES(U
Multiple airlines

Work execution based on default times
Bad timing in execution of processes

Urloadn B B \
v g 5501 4 | M __ Es0) ‘ Ea_ding 55(0,)

ES(0;)

ES() /

Cargoat
Aircraf

b
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TMAN Ground Handler

TMAN Airport Setup TMAN Airline Setup
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A-CDM Milestones integral with
turnanaround critical path

TMAN for Subcontractors

e s
e

Transfer Pax/Bags Connect

[T A,

Priority Flights Costmodel

e
RE

Lincar Dolay Coat
Dounded Delay Cost

TMAN What-if

SR e

e

Service Recovery Key
Performance Indicators

GS Integrated Airport Map

RMS/Ext.
Systems

PreTactcal

www.inform-software.com 25 . INFORM
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Air2Air Steering

SMAN Surface Manager
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Efficient Airport Operations

| W

& Major contribution to Air2Air:

& Advanced taxi time calculation

& Pre-departure-, off-block and taxi-sequencing
& Automated guidance — “follow the green”

& Situational Awareness

Arrival Manager Surface Turnaround Surface Departure Manager
(SMAN) (SMAN)

Approach Pﬁ

erformance Prediction

\Landing Taxi Stand Taxi TalV
-> > > >

“ATRICS

www.inform-software.com 27 . INFORM
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SMAN Decision Support Features rﬁf GroundStar®

Taxi Sequencing

b GMIGESS; 33_

What-if Alternative Routing

Aircraft Ground Movement Map

Pre-Departure Sequencer

Follow the Green

www.inform-software.com 28 . INFORM
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Air2Air Steering

A/DMAN Arrival & Departure
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Efficient Airport Operations

A/DMAN Arrival & Departure Management rgf GroundStar”

& Major contribution to Air2Air:

Arrival Surface Turnaround Surface Departure
Manager(AMAN) Manager Manager (TMAN) Manager Manager (DMAN)

l Performance Prediction .

proach _
Landing Taxi Stand Taxi TakV
> > >

www.inform-software.com 30 . INFORM
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Air2Air Steering

Integration
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LAIF2AIre - Initial Architecture r& GroundStar”

Landing Taxiing Taxiing Take Off

\_ 2 =

» »

External Sources Integration

ActualTake-off Advanced Feedback Advanced
Time Surface from Surface Calculated
Out Station Management Resources Management Take-off Time
Guidance& Guidance
Control &Control
System System

| f « Target Off I 1 I T
Block Time
Estimated/ e Actual Start o Estimated/
Estimated Actual Ground Actual Take-off Target Take-
Landing Time In-Block Time handling Time off Time
Actual Landing + Actual Start + Target Start

Time Boarding Approval Time
e Actual
‘ I Ready Time ‘ I
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Departure Manager DMAN

AIRSIDE

LANDSIDE

Arrival Manager AMAN
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AIr2Air - Process Chain

ETA input (eTeMs Data) FIR entry

Step 0:
TOBT Prediction
(based on ETA&TMAN)

Step 2:
Pre-Dep. Sequencing
(considering given DEP cap.)

Step 1:
Demand Prediction
(based on ETA & TOBT input)

GroundStar”

Efficient Airport Operations

STO s STA

Step 4:
ARR/DEP Sequencing

(coordinated RWY sequence)

Step 3:
ARR Sequencing
(departure gaps if required)

w
T ML (00840

T AL OTRGI0 BT M
- L
st
+

Departure

TOBT input (airport com) TSAT issue

TSAT TTOT

www.inform-software.com 35
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1

Integrated Steering at Capacity Limits

Shift
Workload
LEFT

_ _”_-“

| ONRCENRED
UnEN0NOg

i

LT
EEEAOg
IO
Z _ _[eudEnEn0
- | [ 4]

| LT
T

| OEgEoEiE
—..--_”_- ]

T oy
noCENOn g

| geERED g

| g REOENE g
~ EERON NN

HoIdin%

Turnaround Surface Mgmt Departure Management
Management

Surface Mgmt

Arrival Management
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« 42% improved airline ground handling punctuality by TMAN
- measured and reported effects at KLM in Schiphol

« 26% improved airport departure punctuality at the R&D Project Airport
(integration of A/DMAN-SMAN-TMAN-PAXMAN)

« 12% saved engine run time after off-block at the R&D Project Airport
(integration of A/DMAN-SMAN-TMAN-PAXMAN)

« 21% saved waiting time between end of taxiing and take-off at the R&D Project
Airport (integration of AADMAN-SMAN-TMAN-PAXMAN)

« 62% of formerly denied passengers successfully boarded in a bottle-neck situation at
the R&D Project Airport (integration of A/DMAN-SMAN-TMAN-PAXMAN)

www.inform-software.com 37 . INFORM



fgf GroundsStar”

Results

Customer Preferences
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AIir2Air — Airline Preferences & %ﬂggﬂ.ﬁt&ﬂ

Airline Preferences

7 4\
71N
7 .
Arriving a | \4 Departing
=3 Taxiing 21| Taxiing /
] :I‘j? _g _:—
| > o | 0 I >
AMAN o § DMAN ?

A dynamical steering capability between NASP, Airport and AO has
become possible
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Results

Tactical Joint What-if
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AIir2Air - What If ...

THATS

LWHAT IF LJHAT
I CLICK KILLED
"CAMCEL™? CARL.

www.dilbert.com

180
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Operational comparing
AODB / Surveillance Data .
alternatives

Create What-If Context

Operational / “ Real Flight Plans
World” Monitoring

xMAN State Transition

Accept What-If Context
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AIr2Air - Joint What-If

.....

Arrival and
Departure Manager

Live&What-if

www.inform-software.com

Turn Around

Manager
Live&What-if

43

& GroundStar

Surface Manager A
Live&What-if
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Air2Air at EUROCONTROL Fﬁ GroundStar”
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Results

Optimization Outlook
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Air2Air - Optimized Sequence for APOC/OCC r& GroundStar”

Efficient Airport Operations

ARR/DEP Sequencing

(coordinated RWY sequence)

Optimization
Parameters

Hub Monnonng and Steering ="
g e o= § E

J

Revenue
Connectivity

Delay Cost
Recovery Cost

Resources Availability

TOBT

Feasible Optimized Air2Air
Sequence
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Optimization
Optimization
Optimization

c

O
=

S
s

=

=

o
O

aouanbas lyzily

Leg 1 Leg 2

s Minimum Ground Time
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B Integrated OCC

Optimization

& Priority Flights
versus

B Critical Flights

Fowtimg Gpliimization

Based on
Actual ATC Priority Flights List
Feasibility Time Critical Flights List
Windows
Revenue
Cost

Connectivity Control

Resource
Availability
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Lets think about it
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