® o0 0000000




CMPE322/326 A2: CONCRETE
ARCHITECTURE

GROUP 20:
GROUP LEADER: JORDAN HERZSTEIN
CHRISTOPHER SEGUIN BIANCHI, LAURIE YUZICHUK, CAMERON BENNETT

PRESENTERS: JASPER LiM, CAMPBELL LOVE

00[]%‘



INIENG)

e PREVIOUSLY DETERMINED FLIGHTGEAR HAD
HYBRID ARCHITECTURE WITH FLIGHT
DYNAMICS MODEL (FDM) SERVER AT ITS
CORE.

* OPEN-SOURCE NATURE LEADS TO BETTER

PERFORMANCE AND EASIER MAINTENANCE.

e THIS PRESENTATION FOCUSES ON ANALYSIS
ON CODE-LEVEL IMPLEMENTATION AND
STRUCTURE.
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HIGH-LEVEL ARCHITECTURE

* INVOLVES VARIOUS SUBSYSTEMS, INCLUDING

« FDM, VIEWER/GUI, AIRCRAFT, AUTOPILOT,
ENVIRONMENT/SCENERY, INPUT/SYSTEMS,
NETWORK, SOUND, ADD-ONS/SCRIPTING
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INPUT AND SYSTEMS
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SOUND

ADDONS AND
SCRIPTING

exymples

23

1123/5

12515

[ Time |
*| Trafic T ! [
[ Viewer | 34
> = 14
AlMadel
20
. v
aTC |
| 1
f 1
» Add-ons 20
- - 61
.| Nrports 7
: i [ 47209
| Autapilat
1 J 2
[ Emironment W ok
’ > 56
*| Nawids
. { 2
t 42
(rem—
Canvas | i 2 128
}( nput T [
; g 13
[ FOM |
i 371/10
[ Mircrat | 1 9
; " { 2 (u:l:
G { .
- J | 1 i76
f |
hsrunentason | | 12
[MulsPlayer | [~ 20/84
[Network | 30 388
[ Cackpit l 1
{ 778
[ Mode |
) 10
{ Saipsng 1 4
. 2
LT |
4 105
p "
"| Scenery | 13
[Radio | 3
44
[ Sound [
5
Systemns
hdude

[ EmbeddedResources 1



INNER ARCHITECTURE OF FDM

e SOURCE CODE WAS EXAMINED
USING SCITOOLS UNDERSTAND

* INCLUDES VARIOUS FDM OPTIONS T T
(JSBSIM, YASIM, LARCSIM, N\
UIUCMODEL) A

* ALSO INCLUDES OTHER
SIMULATORS/INTEGRATIONS

flightProperties_hxx

= NLJIIFDthx

Graphical View of the FDM architecture and all
its components.

N

000%%



JSBSIM, YASIM,
LARCSIM, UIUC
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EXTERNAL PIPE,

EXTERNAL NET

)

+ UIUCModel

_.r

fighthix (S ~_ ExternalPipe

/

' ) >

TankProperties hxx

C ) -\
fdm_shell.hxx 1\ T flight.oxx

\L UFO.hxx
flightProperties. hxx N
= NullFDM.hxx

| JsBSim

groundcache.hxx

( p'e
AlWake

.. LaRCsim

,--"

’




SPECIAL PURPOSE

INTEGRATION
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FLIGHT.CXX,

HEADER FILES
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DERIVATION PROCESS

e PROVIDED FLIGHTGGEAR SOURCE CODE WAS
EXAMINED THROUGH UNDERSTAND

e CONSIDER PERFORMANCE AND
MAINTAINABILITY OF PROJECT

* LOOKED IN SRC/ DIRECTORY TO SEE
DEPENDENCIES
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INVESTIGATIONS OF THE DISCREPANCIES

Reflexion analysis of high- Reflexion analysis of FDM
level architecture 2"d level architecture
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HIGH-LEVEL ARCHITECTURE REFLEXION ANALYSIS

| Nework
v |  uopport |
e COMPONENTS WITHIN FDM SERVER
STILL ARE NOT INTERCONNECTED L ===
e SUBSYSTEMS USE 3RDPARTY INSTEAD =
OF NETWORK MANAGER TO RELAY =N BEEEE
| N F O R M ATl O N Figure 3: Conceptual Architecture of FlightGear

from a previous report
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FDM SERVER REFLEXION ANALYSIS

ORIGINAL CONCEPTUAL ARCHITECTURE

THOUGHT FDM INCLUDED ATC, SCENERY,
RENDERING, ETC.

FDM IN CONCEPTUAL ARCHITECTURE MAPS
TO SRC IN CONCRETE ARCHITECTURE




SEQUENCE DIAGRAM

Sequence Diagram — In Flight

I

flightgear::Options() |

I
|
|
getPosition(), etc. :
I
|

<FGNetCtris>get_props()

I
<FGNetCtris>calculate_pos()

FGAISwiftAircraft::get_newmodels()
|

Sequence diagram for aircraft currently in flight.
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CONCLUSION

Utilized SciTools Understand to Analyzed concrete architecture Convergence and divergence
examine source code and with focus on FDM subsystem from conceptual architecture
dependencies analyzed using reflexion analysis
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LESSONS LEARNED

Managing
ines/dependencies Difficult to create
IN Understand flexible visualization

architecture




