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Introd chlon

M3 Systems, a French company created in 1999

Specialised in the field of Spatial Applications and Air
traffic Management.

Based in Toulouse and Brussel

M3 System develops its activities in an international
context

Our business

Consultancy, expertise, research & development in
transport areas

Our clients
EuroControl, DSNA, ENAC, ESA, ONERA, ...
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Introduction
Definition

System
A combination of physical components, procedures and
human resources organized to perform a function

Service
Capabilities put in place to answer a set of coherent
actor’s needs
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Supporting service

External service

@ mzsysems

Services and arrangements which support the provision of
an ATM service covered by the ATM service-provider's
Safety Management System.

All material and non-material supplies and services, which
are delivered by any organization not covered by the ATM
service-provider's Safety Management System.
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Actor
Stakeholders who are directly connected to, or in relationship with the
System

Example : ANSP, suppliers, ...

Scope
The System boundaries

Users need
Expression of need or constraint

Procedure
Working activities
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An ATM « service » is like a use case, defined and designed to
answer « user needs » expressed by « actors » in a working context
(procedure).

An ATM « service » is based on « Supporting Services » and/or
« External Services ».

The « External service » provided by external « actor » are specified
by a set of requirement (functional, technical, performance,
interface, ...) justified by « user needs ».

@ mzsvystems ELROCONTROL

SASI WS 02.08
Brussels 23-25/06 2008



@ mzsvystems

Agenda N\
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The wor hdp__

The processes leading to the
use of External Services :

The monitoring
of the
effective
level of
service

_ Identification of Definition and
Expression of External Service implementation of a
needs providers and Service Level
interfaces Agreement
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The objectives

Build a service agreement at the right level \
according to end user needs ',

|dentify and clarify the expected users needs

|dentify possible hazards and put in place actions to
avoid them

Specify external services by a set of requirements
justified by end users needs and safety objectives

Master evolutions all along the life cycle process
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Services
Definition..
How it really V\"fQ\I\’kS__‘
\\‘ :

N

\
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www prjacicartoon.com www prodecicarioen.com www prjacicarioon.com

How the expected services How the project leader How the services were
were explained by end users understood it specified
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Services
Definition..
How it really V\"fQ\I\’kS__‘
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wniacicarioon.com

e services were How it performed under load
designed and implemented adjusted

How the services were
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Services b
Definition.
How it really wo\rks

“\\

www projsoicarioon com

What the end user really
needed

How the expected services
were docurmnented

How the expected services
were supported

What we would like to avoid
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An iterative and top-down approach to

T X
Our abpgo\ach
N N

"

Understand
the context

.~ Formalize K
the SLA /.
|| SAFETY

fak

i

Cfaptu re &

2

Define the
scope

Speci y .
M- L Consolidate
External :
\ the user
Services

needs

Understand the context,

Identify the ATM/Supporting/External services process
Define the scope of the project (SLA definition),
Capture & clarify needs

Specify the external services by a set of requirements
justified by needs

Maintain traceability between the requirements
Keeping the safety consideration all along the proc
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ldentify the necessaries resources

. I Concepts
. Bl Metea
------------ % Ruruay Vizibility

"""""" A ONH What kind of necessaries resources
____________ A& Due poirt does an ANSP need ?

ey -_ Telecom

........ Welephnne

............ éi' Local Metworl,
............ ﬁﬁ Wide frea Metwork
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UncEstaﬁd the
contex
\\\

|dentify Actors

. W Concepts T
o M Meten Miitary X '
............ a Rurmway Wizibility EﬁZif:.tair
............ A ONH
............ pﬁ- Temperature X
............ pﬁ- D point Handiers py _ . T
............ % . , Cortrolr
). By Telecom +
............ a Teleph
elephane Pilct
............ ;ﬁ Local Network gy
m e P - s
[ — -_. Erer Ajrliners
------------ 220 -50Hz
............ é& Gaz
____________ 4 .. What are the local & end users ?
"""""" - What are the external providers ?

Who's involved ?
Who's concerned ?
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Classify Actors

e N e N

- | Actars

H L | %
o — T AMNSP Mty A Safet %
............ % Air Traffic Cantraler Engineir
............ % Techrical agent 2
............ % Safety Engineer Handlers 3
------------ % Air Traffic %
o — “ Providers e
% Telecom Operatar X
............ p .
............ % Emergy Operator x
M , D t Technical
............ T Meteo Operator s agent T
............ s o
e — + End users
............ % Airliners
............ % Filat Users AR Rroideats
............ % Handlers ;/) ;/) ;//
............ T Milikary p

Categories : ANSP, End Users, Providers
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cont@Q

Clarify the role of actors
) T

hilitztsy % Safety
Engineer
Handlers %
Aijr Traffic %
Controler
Pilct «— s < T
Technical Extern al
ATM agert Services x
i3 Services
Airliner=s
Users ANSP Providers

~—

Create a global vision of the context
Simple and efficient !
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Understand the

Cco ntéxt \
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\\

P
Users ANSP Providers
i Ar Trarffic Controler % Technical rgent
% Airliners |
“ - E Operat
@ @ neryy Operatar
T Pilt
Telecam Qperatar
% Handlers AT Services A Supporting Servces
Meten Operator
T Mitary
Air Mavigation Services External Services

A framework to facilitate the capture of needs

&
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Understand the

context

%

Clarify the ATM services

i Ajr Tratfic Cortroler f Technical agent
-:f’:;) Services 3 ‘
e 77 Air Mavigation Services | = :
|_:_| .......... o ATM Services %mmuw
............ 3 Communication
& “Zadronautical
............ .-'@ Navigatinn NIRRT Infarmation supporting Services
............ o4 Surveillance A 3
o — .-E) b eteo survellance ==
------------- 3 Adronautical Information ATM Services
P e 3 Supporting Services
El .......... o4 Esternal Services
E:E| .......... 3 Energy
o — 3 Meteo Meszages
o ri—) Telecom
e
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Understand \
the context

LY
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— —_,___L-_ r 4
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Formalize / _ Define the \
the SLA / | scope
- SAFETY | | |

;"""XCapture &3
Consolidate

the user
needs

L

4 Specify
External
Services

\\\ — o
L by - g
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Define
the scope.

it Tratfe Corfraler 4+ Technicsl agert
T Airliners L |
= Ereryy Qperatar
@ ]
% Pilot (%umun'r.uﬁun
Telecom Opetatar
o Hagromtical
ﬁ Handlers Al ;fr:'mm;: s A Suppceing Services
Surveilence S Metan Meten Cperator
T Miltary
LT Servces
Scope of the project
Air Mavigation Services External Services

lllustration : The boundaries on the definition of a Meteo
service

€
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Define.

the scope .
A\

Define the project bounderies

™\ 7 -

2 )
% Ajr Traffic Controler 1. Technical agert Pravide
o0

3 3
o Supporing ]
T Pilat eteo el heteo Cperator
Users SLA

\_ ANSP ' \_ /

The scope of the project

Focus on the actors and the services
concerned by this SLA (Meteo)
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Understand
the context

e

Formalize | H Define the
the SLA / \ scope

|| SAFETY ||

—

-‘-\-\-"'h.“_\_ .

———r

*""'fCapture & 3

Consolidate
the user
needs
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Capture\&\“‘-
Consolidate
| the user needs
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Involved in

. N "-.ﬁ-"u:urking Frocedures

4 Services
- A

[ 1 Air Mavigation Services EE—— [ — ¥ Meteo Procedures
: E| ---------- 3 ATH Services ----------  Forecast Procedure
------------ 3 Communication ------------ | Observation Procedurs
— "ol Mavigation A - | Low Vigibility Procedure
............ = Surveillance _— =) ..
""""" o Metea g ¥ Energy Procedures
— 3 Agronautical Information ____________ ™ Telecom Procedures
------------ 7 Supparting Services 0.

EI .......... 3 Ewternal Services
ra— 3 Energy

o o3 Meteo Meszages
------------ i Telecom  The requirements on services are
............ 3. justified by needs on working
procedures.
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Capture &
Consolidate

. the user needs

Describe the working procedures / Diagram activities

Meteo Operator Ajr Traffic Controler Pilot
B i Meteo Displayed

2 Fog

Forecast Clearance to
analysis pilats
concerned

% anH

Clearance
Regulation acknoledoge

8 Ice storm

Capacity &
Safety impact
assesment

LWP

Forecast Analvsis Procedure

Who does what (activities) ? When ?
What are the inputs ? The results ?
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Capture &
Consolidate

. the user needs

Integrate safety considerations

Meteo Operatar Dperation al Air Traffic Controler Pilct
C , Invalid forecast displa\;ecD Hazard
Farecast Clearance to
analysiz pilats
Concerned
VES Clearance
Regulation acknoledge

. Capacity &
Operational Satety impact
event aszesment

L%P

no

What are the operational events (triggers) ?
What are the operational hazards ?

What are the safety objectives in order tg
avoid them ? SASI WS 02.08

Brussels 23-25/06 2008

@ mzsvystems

EUROCONTROL



. \
Capture &
Consolidate .
. the user need

\

Hame Feriodic forecast
) Created From (Forecastanalysis)) Link to an activi
- % working Procedures & s £l
- Cateqgory |ATC;

e — ¥ Meteo Procedures

; Description @e’[eo Forecast shall be send to ATC at lesst 30 minutes before scheduled time)
| — | Forecast Procedurs

Pour |Air Traffic Controler;

............ & Activities diagram Exprime par |

------------ @’J}' Metecrological forecast
............ ,-j}’ Farecast analysiz

------------ ,-j}’ Clearance to pilots concermed
............ ,«v”}’ Clearance acknoledge

------------ ,—g'}’ Capacity & Safety impact assesplent
............ ,ﬁ’}’ Regulation

............ 7 L

User ;-i-.’ ATC-Periodic forecast

Meteo Operator Air Traffic Cortroler Filat
’ Ol Meteo Displayed
2 Fog i

Forecast Clearance to

analysis pilots:
concerned

2 anm

yes Clearance
% Ice storm —— Regulstion acknoledge

A E
Needs I.I.If ATC-2 minutes to send an alert A
L ATC-3-. e
............ Obzersation Procedurs

------------ ~ Lowe Yizibility Procedurs Forecast Analvsis Procedure

yes

LwF

Capture user needs (description)
Connect user needs to activities (justification)
Classify the needs, etc.
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Understand
the context

e

Formalize | H Define the
the SLA / \ scope
- SAFETY |
- -
. N /
_— S <
3 f:""KCa ture & 3
4 Specify Pl
Consolidate
External
. the user
Services
needs
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External\\
- Services

ATM Service requirements justified by user needs

The ATM Services are specified by a set of requirements justified by user needs
and safety objectives, expressed in a working context.

- ¥ wiorking Pracedures - r} Air Mavigation Services
|_:_| .......... 4 Meteo Procedures e *’§; IJze case diagram

|_:_| .......... o ATM Services
............ *gg |Jze case diagram
------------ 3 Communication

[ — | Forecast Procedure

............ &, Activities diagram

............ ,1-'}?"’ b eteorological forecast

............ .,f’ Forecast analysiz

------------ ,1—?}’ Clearance to pilats concermed

............ ,1-%?” Clearance acknoledge

------------ @”/E’ Capacity & Safety impact azsesment

............ A i i -
u_l/: Regulatian Requireme nts 0 n

............ | Mavigation

............ i Surveillance

- | Meten

El .......... @ Dlspla_l,l Meteorological data

i / &TC-1-Forecast Digplay

:-'A./ ATC-3-Farecast Performances

------------ ,{J{" LvP ATM SENICES _:2 ATC-2-0bzervation Display
User L7 ATC-1-Periadic forecast — 4 ik T ATC-4-Obszervation Perfomances

:'f..’ ATC-2+ minutes ta send an alert f : i ATCS..
:z ATC (- *ﬁ; uze cage diagram
S S A | Adronautical Infarmation
------------ *gg Uze Caze Diagram Meteo
------------ 4 Supporting Services

............ Obzervation Procedure

............ | Low Visibility Procedure
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External \\
- Services

%

Description of ATM Requirements

Each requirement is described and linked to user needs and/or safety
objectives.

Hame rurecast Dizplay

Created From |

- Air Mavigation Services

|
|
— % |Jze case diagram Category P!“TC; |
|_:_| ---------- 7 ATM Services Approbateur | |
............ *g* IUse case diagram Reference reglementaire | |
3| Communication Hiveau |1 |
<2l Navigation Requirement
"""""" % Surveilance Description CEE forecast are avalaible on ATC Scre;_n:) |

o — 3 Meteo

El ---------- @ DlSpIa_l,I Meteorological data

ikl ATCA-Forecast Display

r ATC-FForecast Performances

) :j ATC-2-0bzervation Dizplay

! =-'ﬁ"f ATC-4-Obzervation Perfomances
: ! :f ATC-E-..

ER— *@ uze caze diagram

Expressions de besoins origine F‘erindic forecast; X minutes to send an slett,  link to user needs |

Require nentés on
ATM Services

............ 3 Adranautical Infarmation
............ *gi_ lJze Caze Diagram Meteo
------------ 3 Supporting Services

&

.4
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requirements.

g r} Ajr Mavigation Services

’lgx_ Usze case diagram

e — 4 ATM Services

------------ *@ ze case diagram

3 Communication

3 Mavigation
3 Surveilance
[ — ('::) Meteo

E| @ Dizplay Meteorological data
: :_f ATC-1-Farecast Display
Req uireme I'H';S o ATC-3-Forecast Performances
A ; ATC-2-0bgervation Digplay

TM Services
ATC-4-0bservation Peformances

- *‘__ﬂg__,_ uge case diagram
3 Aéronautical Informatian
............ *gx- IJze Caze Diagram Meteo
4 Supparting Services
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%

External Service requirements

The requirements on external services are derived from ATM

- 74 Esternal Services

Reguirem
external S

ﬁ
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; 4 Energy supply

S 7 Meteo supply

B & TAF supply

=.'::.I* bATO-1-TAF W alidiby

v MTO-2-TAF Datation
L7 MTO-3-TAF Update

......... :_f mTO-7-...
[ @ SPECI supply
......... :j MTO-4-SPECI Y alidity
entsion

v MTO-5-SPECI Datation
w1y MTO-8-SPECI Update
7 MTODE-..

ervic

- Messages kA cinitaring
O+ TECA- -Integrity

N

7 TEC-2-Recoveny

iy TEC3-.
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External ~
Services .

External Service requirements

Each « external »requirement is described and justified.

Hame ITAF Update

Created From |

|

- 74 Extemnal Services |
.......... 7 Energy supply Category MTG, |
|

|

|

[y 4 Meteo supply Approbateur |
EI ---------- @ TAF supply Reference reqlementaire |

ey MTOA1-TAF Validing

1 MTO-2-TAF Datation > Requirement.on External Service
e MTO-3TAF Update :

ey MTOT-.. Description QTAF message shall be updated 2 times per hour.;l |

- @ SPEC! supply Expressions de besoins origine Ferindic forecast,  Link to user needs |

_ o fr MTO-4SPECI Validiy
Requirements.on. : | g MT055PEC Datation

external Services ||..gy MTO-8SPECI Update
At MTOE-.

e @ Mezzages Monitoring

.......... ¥ TEC-1-Integrity

u ﬂ‘-;’ TEC-2-Recowven
.......... iy TEC3-.

............ &3 METAR supply

.4
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- &% Working Procedures
e ¥ Meteo Procedures
|_:_| | Forecast Procedure
e 28, Activities diagram
AT
5

Meteorological forecast

Forecast analysis

Clearance ta pilats concermed
Clearance acknoledge

Capacity & Safety impact agzesment
R egulation

WP

ser
eds -

bzervation Procedurs
| Low Visibility Procedure
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Consolidation of the requirements (SAFETY)

- Estemnal Services

Reguirem
external Servic

- 3 Air Mavigation Services

*ﬁi_ Uz case diagram

-3 AT Services

*g_; |Jze caze diagram
-3 Communication

-3 Mavigation
-3 Surveillance
. Q Meteo

@ Dizplay Meteorological data
'_: ATC-1-Faorecast Digplay
Req uireme nﬁs 0 -_:j ATC-3-Faorecast Perfformances
A - 7 ATC-2-0bservation Dizplay

IM Services
¢ ATC-4-Obszervation Perfomances

i
*ﬁi LsE

-3 Aéranautical Infarmation
*ﬁ Uze Case Diagram Meteo
-3 Supporting Services

SASI WS 02.08
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External N
Services

N,

7% Energy supply

-3 TAF supply
1y MTO-1-TAF Validity

a

¢ MTO-2-TAF Datation
MTO-3-TAF Update

;.ﬁ‘{ MTO-7- .
[_]@ SPECI supply
ﬁ, WMTO-4-5PEC \-‘alu:llt_l,-
ents:on j

@ Mezzages Monitoring
% TEC-1-Integrity

e METAR supply
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Specify.
External ~
' Services .

Consolidation of the requirements (SAFETY)

17 Perindic forecast User need
= 2’5 SServices dir Mavigation Services/A T Services/Meteo/Dizplay Meteorological data

v ATC-3-Forecast Performances

What are the ........... i'r ATC-1-Forecast Display Requirements on ATM Service

req u | reme nts re I ated [ — @ f"Snlarvicesf"E:-:temaI Services/Meten supply/beszages Monitoring

. HEtr f-'::f TEC-2-Recovery

tO a need r) (|mpaCt) [ — @ fSemvices/External Services/Meten supply/SPEC! supply
iy MTO-8-SPECI Update

e — @ fServices/External Services/Meten supply/TAF supply
e {r MTO-3-TAF Update

Requirements on Meteo Supply

What are the origins of a External
requirement ? (justification)

I TAf Upddte  Requirement on Meteo supply
[ — | /Contest™w'arking Procedures/Meteo Procedures/Forecast Pracedure
- ;f.{ ATC-1-Periodic forecast

; User need
e =i Contest s orking Procedures/Meten Procedures/Forecast Procedurs

- ,—1'}’/5 Forecast analysiz
[ — T| /Context/dctorsANEP
L % Air Traffic Controler

&

Working context

w
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Understand
the context

O
Formalize /
the SLA //

 SAFETY 4

;"""XCapture &3
Consolidate

the user
needs

R Define the
| scope

L

4 Specify
External
Services

\\\ — o
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Formalize the
SLA N

Finaly, a deep knowledge of the context in terms of :

*Resources

*Actors, Stakeholders
*Scope of the project
*Operational events, operational hazards, working procedures
sUsers needs related to operational context

«Safety objectives put in place to avoid hazards
*Requirements on ATM/Supporting/External Services

«Justification and traceability
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Automatic MS Word generation of parts of the SLA

BB 5L Folder = 2 Meteo supply
............ W] Scope - &2 TAF supply
............ W] Wworking Procedures f-',:rf bATO-1-TAF W alidity
____________ W] ATM Services - MTO-2-TAF D atation
............ W) Actor 1y MTO-3-TAF Update
............ W) Metea SLA > - &2 SPECI supply
............ W) Telecom SLA 1y MTO-4-5PEC] Y alidity
------------ ] Energy SLA 'y MTO-5-5PECI Datation
------------ i . 1y MTO-8-SPECI Update

= @ Mezzages Monitaring
17 TEC-1ntegrity
1y TEC-2-Recovery
..... ¢ METAR supply

..... Y
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Agenda N\

1- Introduction
2- Context
3- The problem to be solved

4- Proposed approach — lllustration (Meteo Services)

5- A method based on atool

6- Conclusion
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A meh*er Based
on atool™~.

N
~ e \x_

|

-

“Our method has been Implemented

\

through a tool called SMiner. |
S | el The S-Miner content is based on
S B a Meta Model
I;'| K 0 Enchainement des prociédhess tochriauss i # s # g . .
| HEEER Lo = % The Meta Model is adjusted to be
; 5 08 Prckgen drdomn o Tome I . . .
@ compliant with our analysis
. method
http://www.profeci.eu
g
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A toc;I\er
traceabilit\y\

Traceability is explicitly managed within the model.

Coverage & Traceability metrics are automatically built from \|
traceability links.
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What are the requirements related to a need ? (Top-down approach)
What are the origins of a requirement ? (Bottom-up approach)

17 Perindic forecast User need
= 2’5 SServices dir Mavigation Services/A T Services/Meteo/Dizplay Meteorological data

‘-'ﬂ? ATC-3-Forecast Performances

T ATC-1-Forecast Display

[ — @ fServices/Euternal Services/Meten supply/Meszages Monitoring

H— v TEC-2-Recovery

[ — @ HServicesf’E:-:temal Services/Meteo supplw/SPEC! supply

‘o {r MTO-8-SPECI Update

B3 /Services/Estenal Services/Meten supply/ TAF supply
e {r MTO-3-TAF Update

Requirements on ATM Service

Requirements on Meteo Supply

1'“" -

T TAF Update  Requirement.on Meteo supply

[ — | /ContextMwiorking Procedures/teten Procedures/Forecast Procedure
[ ;f( ATC-1-Periodic forecast

; User need
o — .-’Eu:unte:-:tf'-.-\-’u:urklng Procedures/teten Procedures/Forecast Procedure

.......... ,1/’ Forecast analysis
- | Contestitctors AN 5P

: ) ' Working context
e % Air Traffic Controler
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What are the stakeholders who will use a service ?
What for ?

@ Dizplay Meteoralogical data G- atils =)
El ---------- | fContextAvorking Procedures/Meten Procedures/Forecast Procedure
: E| ---------- Li{'} Forecast analysis
- 3] AContestibctors/aNSP
: S % Air Traffic Controler
El ---------- | ContextAworking Procedures/Meten Procedures/Low Visibility Procedure

e — T Contestidctors AANSP
L % Air Traffic Controler
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What are the needs expressed by a stakeholder ?

\

& Safety Manager
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............ v MTD-8-SPECI Update
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............ 1r MTO-1-TAF Validity
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............ ‘:f’ MTO-3-TAF Update
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Automatic MS Word generation of reports
With the look and feel of the customer documentation

All the reports are coherent by construction. All of
them are generated from a single model.

B sLa Folder
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____________ -1y MTO-4-SPECI Validity
. i
- TF MTO-5-5PECI D atation
17 MTO-8-5PECI Update
- @ Meszages Monitoring
-1 TEC-Hrtedgrity
.1y TEC-2Recovery
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Agenda N\

1- Introduction
2- Context
3- The problem to be solved

4- Our approach — lllustration (Meteo Services)

5- A method based on a tool

6- Conclusion
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Conclu sion

A method to model the context, formalise the \\
expected services, define the project scope,
collect the needs, and finaly specify and
design the right system.

A tool to master the complexity, to warranty the
coherence and quality of the results

A solution to create a Service Agreement at the
right level
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