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| Project & context

| Modelling goals

| System of System model overview
| Engineering Environment

| Best practices
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I OneSKY Australia Program

| Complex Transformation of Air Traffic
Management in Australia THALES
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» Centralised Collaborative
Command and Control
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» Broad Utilisation of Workforce

» Optimised Network and Flight
Efficiency
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| Replace existing air traffic management systems with an advanced
integrated Civil and Military Air Traffic Management System (CMATS)
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I CMATS Overview — Complex System

| Deployed at 12 Sites

| 10+ Subsystems

| 50+ External Interfaces to legacy Systems e.g.
Surveillance, MET Data

] Inter Site Communication m %

Civil Tower Military Deployable

| Rolled out over 3 incremental phases Systems ATC Systems

Civil Enroute and Military Tower and
Approach Systems Approach Systems
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I Starting Point for MBSE

SRR SFR e oo

\ 0 - 3 ' ?’roduce a preliminary version of the definition (Sol)):
;) Formalise Requirements (Sol) ); . } !

i n - | ;) Consolidate the Definition (Sol) )
) Design the Solution ): | )
' A

I SoS Model Production I Support to Change Management

| Starting point for MBSE post Solution Requirement Review (SRR)

> 6000+ solution requirements identified and managed in DOORS
2 Allocation of requirements to subsystem breakdown defined

2 Interface Control Documents (ICDs)definition process agreed

| CMATS is a complex system that must be clearly defined and agreed
by a large number of stakeholders.
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MBSE Transformation
MBSE

Shared models with multiple views
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I System Modelling Goals
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| Provide an accurate, referenced and available architecture definition that provides:

- © 2021 THALES. Allrights reserved.

-

2 A solid ground for design decisions and for the descriptions of the system and subsystems
> A definition of how the CMATS solution will be delivered along its lifecycle

» A definition of how the deployment of subsystems varies between sites.

> Site Connectivity

2 Support to engineering change requests
Demonstrate how the SoS Design satisfies the Requirements

2 For those requirements that are fulfilled by more than one subsystem — demonstrate the role of each subsystem in
that requirement. (Functional Chains)

2 Ensure the definition of internal interfaces between subsystems are understood and complete
Key Input into System Design Document (SDD)

> Document Generation
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I System of Systems Architecture System Model Content overview

Operational Analysis
What the users of
the system need to
accomplish

1
Functional & '
Non Functional Need '
1
1
1

Need understanding

What the system has to

: . System and Subsystem Definition “Black Box”
accomplish for the users

-

- © 2021 THALES. Allrights reserved.

A Operatona actity N External and Internal Interface Definition

:Component A

Logical Architecture
How the system will work
to fulfill expectations

Functional Chain Definition

Coupling to system requirements

~ A definition of how the deployment

Physical Architecture .-~~~ of subsystems varies between sites.
How the system will be ~.
.~ Site

developed and built
Connectivity

Solution architectural design

~
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Logical Architecture - What is complete?

| Stopping Criteria AT

> All internal and external interfaces and
exchange items modelled and descriptions
provided(60+ Interfaces)

- ©2021 THALES. Allrights reserved.

> All subsystems modelled as a black box with
top level functions only

» All requirements that are fulfilled by more
than one subsystem allocated to a
functional chain (In Capella) and
described.
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Logical Architecture Overview

Aligned to Interface Control Documents (ICDs)

. o . Component
@ E.g. Provide Control and Monitoring Exchange Exchange
| ltem @:E]
' > ]
L — — > ~<F& Monitor Subsystem E.g. ICD-CMS

-7 I Functional
e (I > Exchange - - pVMT
Prontr{yva\ucs

1
- The System shall display to the Technical User and I Subsystem H N
| Operational User the statusofAbmt | 1 Function Releases
|
1
' D
External
520F175YS:?m Systems, Users,
unction Subsystems

s PYMT

Property Values
u Management Taol

Criticality

%T
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Functional Chains - Clarifying Design

l] IEPUID
SS-REQ-09001 Monitor Alarm 1 The System shall display to the Technical User and Subsysfem a "ocqﬁon in Doors
Operational User the status of Alarm 1

Requirements
Management

DOORS Specification
Included into architecture model

CMATS
System-of-Systems
Team Model

x U
i% Display Alarm 1 Status to an Operational User ‘% Display Alarm and Sensor Status to a Technical User

Civil Military Air Traffic System o .
---]-‘:..[cm_ Functional Chains

3 External System 1 GAirTrafﬁcP;a.nagemnt i - - Demonstrate how the SoS Design
TR i — satisfies the requirements through
® s — 1 defining the role of a subsystem in

B Provide Air Tr: @ View Alarm 1 Status . .
anagement each requirement
§@ external System 2 C 5 - Highlight Dependencies on Internal
|

@ Provide Sensor A and External Infgrfoces to support
Status g System Integration.

'm Technical Status]

{3 external System 3

Provide Sensor B
@

Status §3 Technical User

@ View Alarm Status

| Provide ControNa
© Monitoring

@ View Sensor Status
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I Outputs — SoS Architecture Reference

| Provide targeted views

» System Context Diagrams (Release Management)

» High Level Interface Definitions

| Provide Defined and Agreed framework to support
change management

| Support Gateway Design

| IVVA - Functional Chains

| On-boarding activities - HTML
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I Multiple engineers: One team model
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s

| Capella Team

| Managing Simultaneous design work

» Team Approach

- Define clear boundaries of responsibility
- Communication

» Capella Team
- Validation Rules
- Commit History

- Integration with Change Management Tools
- Daily backups
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CMATS
System-of-Systems
Team Model

10+ Capability definitions

10+ Subsystems

50+ External Interface definitions
10+ Internal Interface definitions
300+ Exchange items
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I MBSE Engineering Environment introduction
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I MBSE Engineering Environment detailed overview
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lMBSE Engineering Environment 3 highlights

N\

CMATS
System-of-Systems

Team Model

Data
exports
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1. Document Production

DOCUMENT INPUTS DOCUMENT ASSEMBLY @

4 [# System design

v [E] << Users >>

4 [ << Capabilities >>
© Provide Primary and Fallback ATS
Provide Airfield Facilities Management
Provide Voice Communications
Provide Technical Control and Monitoring

CMATS Jenkins

A
@mm'm  SYSTEM-OF-SYSTEM
MODEL

nom R

b
b
b
A

FINAL DOCUMENT

DOCUMENT TEMPLATE
(*.DOT)

N

Capability Concept
7 Provide Technical Control and Monitoring - Concept
Function Based Design Section
v @ L4 Provide Monitoring
v @ L4 Manage Technical Alerts
4 @ L4 Produce Monitoring Reports
[Z] Function Based Concept Diagrams
4 [ Function Based Design Diagrams
4 |5l Create Monitoring Reports
4 [ Functional Chain
% FC_CMS_07.1 - Produce a Monitoring Report from CMS [Rz/R1/R2]
% FC_CMS_07.2 - Export a Monitoring Report from CMS [Rz/R1/R2)
% FC_CMS_07.3 - Generate and Export Monitoring Report Data from SIEM [Rz/R1/R2]
1 @ L4 Provide Control
[ Function Based Architecture Section

N

301 e S, 75
C—

CHANGE
MANAGEMENT DATA

GENERIC DOC TEXTS

» @ Provide Recording and Replay
v @ Enable Operational Training

/TABLES

¥ ¥ 8 ¥ ¥

E
@ REQUIREMENTS DATA
o

1E

Doc(s) structured using Capella/Arcadia relations:
For example: Capability -> Involved Functions -> Diagrams (using ‘Element of Interest’)
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2. Capella PVMT example

CTUAL USE:

CONFIGURATION:

Name Type Default Value
+ @ Performance
v @ Physical Node Attributes

4 & SoS_Model_CMATS
= FBL_glossary.csv
(3 SoS_Model_CMATS.afm

Constraints.

Constraint categories: Select constraints to enable:

< [m] Capella ~ | ] cmats 19 - S ——
[¥] ATMRules 7] CMATS_20 - i O s s Sy S
[v] cmats

P IRE VIS St B ————

Constraints for Requirement Viewpoint

ke
9]
5 @ Releases 4[4 SoS_Model_CMATS aird
S | v @ safery + @ S0S_Model_CMATS
£ 4 @ Security v £ OperationalAnalysis
D | eSS AT SAU LY e e v & System Analysis
3 1 . & Critical Operations Functions 1 4 @ Logical Architecture
Lu/j : I 6" Scope [LOGICAL] : 4 @ Logical Functions
< 1 iA Rationale stringProperty 1 4@ Root Logical Function
= 1 &% Critical Operation Function booleanProperty false 1 4 @ LO CMATS
— o e e e e ) i
N b= Subsystem Encrypti 4 @ L1 Provide Mission System Functions [MS]
g b & Interface Encryption 4 @ L2 Provide Air Traffic Services [ATS]
© y )
) v B S![e Allocation 4 @ L3 Provide Air Traffic Management Subsystem Functions [ATM]
0 @ Site Release Information © 10 S g Dum
< v @ WP Attributes @ 4. - -
= X )
= + @ WP Site Allocation — ® -~ .
o « [E Security.Critical Operations Functions
f=
2 5 Rationale = M s s S - ® -
S = Critical Operation Function = TRUE
° © H s teuRnn e g O
% 4 € Security.Critical Operations Functions
2 =5 Rationale = M My S S s - cmm -
<} =5 (Critical Operation Function = TRUE
g @ 4 tew v - a
= [ Security.Critical Operations Functions
3 =5 Rationale = & s S el e -
ES VA”DAT'ON- == Critical Operation Function = TRUE
H .
>
o
a
o
£
o
o
kel
2
o
2
o
<]

] [ 2 ] 1
= Oesion |_ _r%\é;vs:zz-u Function
r ,F"“"MJM“O" [V] CMATS_DS_1.7 - (e
E (;:.;,:y [¥] CMATS F_1 - . o @ e oo
[#f] subsystem Transition Addon @cwrs_ru- o oo A o PSS C—
o [m]  Transition . gcmvs,rcg- — - — -~ S S S —
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3. Model Data Exports

E) Pattems

Lightweight Java drop-in adding menu action: | wae

B Allocation Management
- ( Orchestra
— ( = Export CSV
o ¢ CSV E ° =" |8 Requirements Viewpoint
: XPOrT examples -w =
o3 ° 3 Eragment...

Progress Monitoring

A B C D
1 Functional Chain Name Involved Subsystem(s) Involved Actor(s) Involved External System(s) I

A B C D
Capability FC Name Requirement ID Requirement Title Requirement Text

A 8 c D € F
1 Functional Chain Functional Exchanges Source Target Involved ICDs Exchanged Items

Data =
exports

Main usage:

*  Analysis (Architecture Team/Security/Safety/HF)
+ Integration/Verification/Validation activities
 Document delivery (tables)
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I MBSE Engineering Environment overview
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Architecture 1 cani
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De5|gn architectural
How the system will breakdowns in
work so as to fulfil components
expectations « Select best compromise

architecture

« Define architectural
Physical FHEE
Architecture v Consider reuse of existing
o assets design a physical
Design
« Design a physical

How the system will
be developed & built
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reference architecture
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