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A case for harmonisation
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* Minimise maintenance by maximising re-use.

* Increased productivity = more time to deal with evolving
Flight Dynamics user requirements.
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* 4 proposals for harmonisation

— Telemetry Monitoring Software

— Low Level/Common Components

— Open Source/COTS usage

— Generic Software Requirements
* For each proposal

— The case for harmonisation

— The possible pitfalls

ESAW 2007, 12/13 June 2007



EGOS and ORATOS
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» SCOS-2000/0RATOS commonality study indicated commonalities do exist.

» Both architectures have evolved since study, but commonalities should still

hold.
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Telemetry Software Harmonisation : Proposal

* Analogies between EGOS (Telemetry Monitoring Desktop) and ORATOS
(Generic Telemetry Processor)

] SODA Input/DSR and Panel output example 4
File Edit Panels
H» Qi |ISO j [2007-05-15T09:14:23.135 | O Live O Catchup O Step (®) Interval

Start: [2000-01-01700:00:00 000 ||so jEnd: |2007-05-20T13:18:06 074 ||so j M
packetld ‘ scosSequCount ‘ RECEPTION_TIME ‘ SodaHeaderSize ‘ rawPktsize ‘ Secs1970 ‘ usecsl1970 ‘ dataStreamiD
10 6920 2007-05-20T13:18:22.11172 64 1135 1179220463 134999 1 =
10 6919 2007-05-20T13:18:22.077Z 64 1135 1179220461 165000 1 ﬂ
10 6918 2007-05-20T13:18:22.04872 64 1135 1179220459 54000 1

10 6917 2007-05-20T13:18:22.017Z &4 1135 1179220458 74999 1

10 6916 2007-05-20T13:18:21.9872 64 1135 1179220456 938999 1

10 6915 2007-05-20T13:18:21.9587 64 1135 1179220455 124999 1

10 6914 2007-05-20T13:18:21.9277 64 1135 1179220453 154000 1

10 6913 2007-05-20T13:18:21.8977 &4 1135 1179220452 18999 1

10 6912 2007-05-20T13:18:21.8692 64 1135 1179220451 878999 1

10 6911 2007-05-20T13:18:21.82772 64 1135 1179220451 755000 1

10 6910 2007-05-20T13:18:21.797Z &4 1135 1179220450 915000 1 =
|‘| ,,,,,,, | ﬂ
20/05/07 13:16:10: $DATA_HOST : gomcd j
20/05/07 13:16:10: $DATA_TARGET : /home/sfaily/trunk/gtp/examples/data/dsr/sidps_out

20/05/07 13:18:12: Retrieval interval is 2000-01-01T00:00:00.000Z to 2007-05-20713:18:06.074Z E

Paused
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Telemetry Software Harmonisation : Proposal

<mapping name="suntime" switchable="TRUE">

* Both applications make use of plugins <parameter name="RECEPTION_TIME" />

<user_defined function="SUNTIME"
shareable_object="$(EXAMPLES)/Receiver.so" />

</mapping>
<<device=> ‘
: MCS Mode ==executionEnvironment==
i SunRay server
50DA
Server | /‘ ﬁ%ﬁ?
=<device>>
: Sun Cluster
1 <<HA-NFS>> User

DISAM

1

<ddi name="crs1" DDI Application
configFile="$(EXAMPLES)/crs1.xml" />

<packet_id id="10" />
</soda>

—
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Telemetry Software Harmonisation : Proposal

« GTP Mission specific configuration can be non-trivial.

input_streamfacc/att 1.xml

timeconv.xmil attl streams.xml

< |
s2k_cludge.xml /
\ \ | / raw_parameter/szk__headerxml
mapping/szk__headerxml \ /
~ \ I / / derived_parameterfgtp_admin.xml
ap_checkxml ~ -
2eh- N - * ‘_. - - scos header_attl.xml
\ =gtp=> - -
mappingfgtp_admin.xml e <include file="$xmmatt_run/tma/ptp_s2k/input_stream/acc/att_l.xml" /> -
—
------ * — == = hf_key_offset/acc/attl.xml
- <include file="$xmmsw_cfg/tma/gtp/x2k/mappingtimconv.xml” />
derived parameterfaccfframe_attl xml =~ -
- - </gtp= N
—
— /: l A ( T N sleep_period.xml
raw_parameterfaccframe_attlxml = / | o~ _
/ ~
\ ”
/ / | output_unit.xml
frame_raw_siz_attl.xml

/ | \

admin_attl.xml

integer_constants.xml

string_constants.xml
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Telemetry Software Harmonisation : Proposal
GTP Parameter visualisation uses “best-of-breed” open source.

£ Grace: Untitled (modified) - O x
Fil=  Edit Data Plot Yiew ¥indow Help
G0 M, ¥ = [-1.03034, 10.5548]
Dirawe
SE STR 1: AUTONOMTRACK ) ,
gg 2007-02-02T07:38:08.6427 Number of patterns 2
ﬂﬂ 0 g IDD CATmag STRmag
2t 2159 5.359
AutoT 1852 5.359
Auto O 2091 4.439 4302
1861 3.875 3.829
= zv| 2007 5.245
a5 A 2173 5.206
PZ| Pu 2108 4.469 4.376
Folcy| 2 2071 4.979 5.025
= s 2058 4.479 4.520
cwid = 1836  5.221 5.331
Exit = 2069 5.134 5.460
@ 1909 5.035
8 2080 3.873
= 1887 5.386 5.252
S 1837 5.330 5.270
e 2084 4.385
@ 2063 5.172
©
==

1755 4.036
1925 2.631

x offset from boresight (deg)

dola?, (0.0, Untitled
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Telemetry Software Harmonisation : Possible Pitfalls

« Supporting End-User Development (EUD) is important!

==device>=>
i MCS MNode ===axecutionErvironm ent ==

1 SunRay server
SODA
server |4 SO DA
==device==

Input
Stream Z=reviceso
1 Sun Cluster

1

GTP Controller 1 ceHA - NFS>> I—_1-I|:I uaer_
Plugin
[,
(E— \ DSR APT

N
o o DDI APT
DISAM
DDl Output DSR Dutput | 1 Server

==socket>
Stream Stream

D

-

1
| A
DISAM /
DDI Application oDl Server
% % Application {

*EUD experiences lead to new ORATOS requirements.
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Telemetry Software Harmonisation : Possible Pitfalls

7~ Standard *What is the QoS
L aGtp [P MMI impact of selections?
'49 EI framework )
GTP MMI ]
‘What is the
//Ap oy maintainability impact
pattern of selection given
languages extra artificial
complexity?
:aGtpRuntime T El _
GTP Does It meet our
Controller

. operational
requirements?

1

] g <<active objects> @
ruoin =lpat )y Processing = pod Ot d « Misunderstanding implicit
Task ream .
1 > assumptions can lead to
e 1 unsustainable architectural
£] Input ' £] mismatch.
Parameter Stream

 ..which may be
unnecessary.
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Low-Level / Common Components Harmonisation : Proposal

 Similarity between low-level and common component use and design
principles.

Modern C++ Design

Generic Programming
and Design Patterns Applied

Desion Patterns

Elements of Reusable
Objecl-Oriented Software

MNDISIOOY &

Andrei Alexandrescu
Foréeword by Scott Meyeérs
Foreword by John Viissides

Frich Gamma
Richard Helm
Ralph Johnson
John Wlissides

TYNOHSSA4 O AST53,

=

NI

31435 0

C++ In=Depth Series + Bjarne Stroustrup

Components developed for Flight Dynamics may be re-usable in other
Algorithmic/Scientific applications.
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Low-Level / Common Components Harmonisation : Possible Pitfalls

* ORATOS component re-use traditionally driven by tacit knowledge.
» Agreed interfaces need to be negotiated.

* What are the supportability requirements?
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Open Source / COTS usage Harmonisation : Proposal
* ORATOS relies on Open-Source.

\V/ ' 1
Ao r' @ wxWidgets
[DESICEMNG

I
|
1
|
I
[ T
—_— Generic Telemetry i | !
Processar i | I
T I | '
] " I "
Configuration I . . | ORATOS Canfi i 3
Control Manager l Ao | RAATOS Confpdrten
atabase
. | i | MysaL
I | T
I 1 1 1 | |
I 1 ]
Data Storage and 1 I FD?Lan AL ! ' I e
Retrieval | | 1 ibrary . i I ata Display Interface
T ] I ] I ' FDIF Emulator | T T
| | 1 1 1
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1 T ! ! . | ] ] 1
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Releasing your potential

Proposal

Open Source / COTS usage Harmonisation :

="
F
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==

* Re-use of lessons learned replacing closed with
open-source.

« Harmonisation of products and versions eases
idiomatic software re-use.
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Open Source / COTS usage Harmonisation : Possible Pitfalls

* Vendor supported “stable” versions not
always stable when integrated with Flight
Dynamics software.

 Flight Dynamics Open-Source selection
based on experience developing and
maintaining it as part of the Flight
Dynamics infrastructure.

— Subversion more robust than CVS
when updating the repository structure.

— ICE easier to use and components
easier to maintain than CORBA
(ACE/TAO).
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Generic Software Requirements Harmonisation : Proposal

10

* Many EGOS Generic Software
Requirements already implicitly met,
e.g. Cluster awareness requirements.

« Harmonising means setting common
standards for 3rd parties to develop
components used in Flight Dynamics
Systems.
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Generic Software Requirements Harmonisation : Possible Pitfalls

» Current design and implementation constraints heavily biased towards C++
and Java.

« Mandating use of explicit CASE tools stifles the initiative of those who wish to
use complementary tools and methods.

— Mappinglnit(

Mapping
mappingNameT : String
roufineNameT | String
library? . SharedLibrary

routineName? € dom library?. routines
name’ = mappingName?

routineCbject’ = library?. routines routineNameT

Mappinglnit = Mappinglnit0 v RoutineNot Present

_ RoutineNot Present
routineNameT | String
library? : SharedLibrary

routineName? & dom library? . routines
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* A foundation for harmonisation exists.

 All pitfalls can be overcome by requirements negotiation.

» Flight Dynamics users as stake-holders of EGOS should be the basis of
subsequent requirements negotiation.
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Thank you for listening!
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N

* Any questions ?
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