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From Rich Client ... &Eesa

Ground Segment System
e Ground Station

e Mission Control
 Planning & Scheduling
Non-space Systems
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From Rich Client ... to Web-based

Ground Segment System ‘.
 Ground Station

* Mission Control

* Planning & Scheduling

Non-space systems
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Agenda {zesa
1. Motivation — Current State
2. Rich Clients vs Web-based User Interfaces
3. Eclipse Remote Application Platform (RAP)
4. Implementation of Web-based MMI

a. EGOS User Desktop (EUD) / WebEUD

b. Semi-automatic creation of ground station subsystem
web-based MMI

5. Conclusion & Outlook
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Motivation — Current State {cesa

« MMI for ground data systems used to be implemented as

separate standalone application

. 8 EUD 2.5 Produc {Standalone) E”Eri
i Use Of fram eWO rkS (ECIIpse File ‘Workspace WinaneIp 7J7J

. . T AE @ a4 FE @
Rich Client Platform) allows to el . Traometr o B oo =8

. .. IEE]-F"B IIIEEII;-; L=(Hfl H“’
exploit commonalities and a MOre |[[cc e [ rre———

[= Local Storage [=] Open Message Display

harmonized look & feel - e

[} Mew Workspace

Open History Message Display
P 21 Graph Display % i ¥ ) [7] Load Workspace...
; Parameter brows == Open System Control Display Load Recent Workspace #

e EGOS User Desktop providing | et B Ap——"

- B[ Local Storage Open MAT Display Set Defaulk Workspace » |

common functionality for ground | G st
= arameter Displays pen
data systems = € e [reiead : *
org.eclipse core.runtime ; [ERI. " Load a displays list : 10 af 20mM ﬁ
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Motivation — Current Issues

« Update: update of all clients required

« Deployment (thin clients, screen forwarding): issues with
audio, z-layering, printing

« Management of user configurations: requires
synchronisation between all installed instances

« Portability: ok, but sometimes subtle issues and no mobile
devices
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Web-based MMI — Issues Q\k eSa

« Update: updates deployed on server only \/
« Deployment : audio, z-layering, printing via web browser \/
« Management of user configurations: done on the server \/

 Portability: support for different browsers necessary; mobile
devices can be used

 Usability: What about the usability of web-based MMI?
Look & Feel?

 Effort: What is the effort of switching to web-based MMI?
Which skills are needed?
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Quiz
RICH CLIENT OR
WEB APPLICATION ?
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Quiz: Web or Rich Client? {tesa

Link Status . FIDE#1 (324 20/11/2015 0811:3
Admin state  J00 IN|SERVICE Basic State F10DPERABLE Rem.sessions | CLOSED control Mode [ HONITOR

MASTER [ test1 || contROL || EXcrose | | gELoc | | @ uee | s

] GMMI Chat I%
BN @ FIDE#1 || Run iImmediate Punl

7 T Drivar 1
B push Dara ‘ Driver 2 - Task State [ EREE compt. cond.
B Pull Data i
% Driver Control ': [ start |[ stor |[ asomrt
% Run Immediate Pull| |:
% Pun Immediate Pus Run ADSD
kPrun Specific Puller

% Run Specific Pusher -;‘Taskswe RS comu. cona. H

PR g A Backup Times
river

. omi0si00
B Push Data [ starr |[ szor |[ aeorr | min  Last Backup Execution Time [
' L unknown

B Pull Data M Driver 7 running State of Last Backup Execution
% Driver Control :
% Pun Immediate Pull
A PRun Immediate Pus H
% Pun Specific Pullar iff orver1o
% Run Specific Pusher| | |l|| Driver11

7 T Driver 3 ;
B Push Data
B Pull Data Task State P FREE compl Cond.
X% Driver Control
% Run Immediate Pull| | [ start |[ stor |[ asorr
*Run Immediare Pus E

Driver 8

Driver 9

Run Backup Immediately 7

% Pun Specific Puller H - .
% Fun Specific Pusher| || [ B4 Archive Data G
fal=] %‘;er : o i Prime Archive Available _ Available Disk Space at Prime ... ME
=l FPus ata g
=2 B Backup Archive Available Available Disk Space at Backu... MEB
B Pull Data
X Driver Control | Run iate Pull = B Run iate Push
X Run Immediate Pull| |: i
% Run Immediate Pus] | ]| Priver1 - Task state FREE  compl. Cond. o unoerinen Driver 1 - Task State FREE compl. cona. i
% Run Specific Puller i
¥ Run Specific Pusher| | [ start |[ stor |[ aBort [ start |[ szor |[ aeorr

¢ B Driver S
BIPush Dara
BPull Data
X Driver Control
% Run Immediate Pull|—|
o =

4] L[] I

testl |ﬁ|?—a|
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Quiz: Web or Rich Client?

Link Status i

Admin State

\ \\\\\\\_

\»GSG

FIDE#1 (324 20/1172015 0811:3

MASTER testl [

conTROL | | EXcLosE |

| EEoc | | @uere |

] GMMI Chat

BN FIDE#1

7 B Driver 1

Push Drata

Pull Cata

% Driver Control

% Run Immediate Pull

% Run Immediate Pusi—|

kPrun Specific Puller
*Run Specific Pushar
7 B Driver 2
Push Data
=] Full Data
% Driver Control
% Run Immediate Pull
X Run Immediate Pus
*Run Specific Pullar
% Pun Specific Pusher]
7 T Oriver 3
Push Data
=] Pull Dara
X% Driver Control
% Run Immediate Pull
*Run Immediare Pus
% Pun Specific Puller
% Pun Specific Pusher|
¢ ¥ Driver 4
Push Drata
Pull Data
*Dr’iver Control
*Run Imrmediate Pull
% Run Immediate Pus
% Pun Specific Puller
% Pun Specific Pusher|
¢ B Driver 5
FPush Data
=l Pull Dara
X Driver Control

% Run Immediate Pull
F3

Run Immediate Pull

‘ Driver 2 - Task State

Run ADSD

[ start |[ stor |[ asomrt

‘ Task State

Driver 7
Driver 8
Driver 9
Driver 10
Driver 11

Run Backup Immediately :

Backup Times

| START || STOP || ABORT | Last Backup Execution Time

running| State of Last Backup Execution

Task State

[ start |[ stor |[ asorr
—
B4 Archive Data 5]
Prime Archive Available P FAISE  available Disk Space at Prime .. | ImE
Backup Archive Available _ Available Disk Space at Backu... | ME
Run e Pull = B Run e Push

[ start |[ stor |[ aBort [ starr |[ szor |[ asorr

13Tl
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Quiz: Web or Rich Client?

Elle  FIDESZ Waorkspace

e @D | @&
&F Backup Task I3
Current status
Last axacution status
Last execution time
Mext execution lme
| Enable
| Fun new

| Suspend

% Cleanup Task B2
Current status

Last execution status
Last execution ume

Maxt éxecution time

Canfig

Window  Halp

= O | 8% orvers &5 8 Archives
AR | opoateq S~c RMRENINE oo +ovwco SN oocvur o SRS <iosr, o> RSN

Filter by Drver 100 ] |
2015 3223 12 5051 000 -
| 2015 324.12.50 51.000 Diivar ID Driver Status Frimary Host Backup Hosts
[ 7 Disable Mavigation 10,90, 200 4321
Engineanng 10,32 60 5321
[ oLl STATE [ 10.80.202.10
| Resurme FDS 10 80, 702 10°21 1090 302 11:31
—— EFS 10.33.202 56.21 10.50.202.23:21
Mo driver selected
_ Type Configuration 10 Status Last execution status Last execution time
Successwd )

|2015.324 02 00.00.000

2015, 325 02 00.00.000

Last axacution status

Mext planned sxecution

| Enatie | Disable
| FUR now | Abort

| Suspend | Hesume
| Confgure

@ Message Display 52

SystemSource |j

Identifier  Sevarity Massage Time CompanentSource

Transfener ‘STOM_INTG witn ly. ma fles | 2015 324.08.11.34 069 SFC

Transfener STOM_INTS® abandoned due 10 no Extermal System a\ral-! 2015 324.08, 11 34,089 SEC l

Transferrer 'STDM_INTG' Unable to connectlogin to esocfd@l 10 90 .2 2015 324 08.11 34 069 SFC

Fotrovier Top_WVL2_INTG completed twith anamaty, no fies rtlnwu-i 2015 324 0811 324 U7 SEC [

Retrievar 'Dop_Vi2_INTG' abandened duse to no External System avi 2015 324.06.11 34.067 SFC

Betriever Dop_WL2_INTG' Unable to connect/Iogin to escctig10 90 | 2015 324 08,11 34,067 sEC |

T ‘SCS5 owth iyt ne fles | 2015.324.00.11.34.064 SFC

Transfarar SOSS. ahandanad die b Ao Extarnal Swstam availabie | 201% 324 08 11 24 063 SEC I L=l
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Quiz: Web or Rich Client? @i Sd

Eile FIDESZ? Workspace indow  Help
e @D | @&

&% Backup Task I3 = O | &% onvars £ &8 Archives

Curnent status Operates s SESREERNERRIN raming servco ESANGMINN ©ocvup oo ERESRANINN cioanvp o EREHRGNI

Last exacution status

Fittar by Diver 10 ] |
Last execution time 015 22212 50,51 000
Mext execution time Drivar 1D Driver Status Frimary Host Backup Hosts Last axecution status
2015.324,12.50.51.000
Navigat 10.90.200.43.21
| Enable Disable e
Engineérning 10,3260 53:21
| S o, pbar STATE [ 10.80.202.10
| Suspend | Rasume FDS 10 80, 707 10°21 10 90,202 113N
EFS 10.33.202 56.21 10.50.202.23:21
| Cenfigure

% Cleanup Task B2

Mo driver salactad

Twpe Connguration 10 Status Last execution status Last execution tme Mext planned executon

Last exacution status

Last execution ume 2015 324 62 00 00.000

Maxt éxacution time 2015 T35 02 00,00 000

| Enabie | Disable

| Run now | Aboit

| Suspend | Hesume

| Configure

@ Message Display 5% | o BB Hu BR ® T =0
Identiflar  Sevariby Massage Time ComponentSource SystemSource |_d

Transfener ‘STDM_INTG' completed iwith anemaly. no files transferrs 2015.324.06.11.34.069 SFC

Transfenmer STOM_INTGS abg ——

== JEUD-based Rich Client on Linux (Gnome)

Fotievir Top_WVL2_INTG ¢
Retrievar 'Dop_Vi2_INTG' af
St ahandanad diis to na Extarnal Swatem avallabie | 2015 324 08 11 24 063 SEC 53}

Fetriaver Dop_WLZ_INTG! L
Transferer 'SCS5' completd
Transfarer S0
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Quiz: Web or Rich Client?

File Waorkspace Window
A | TMTeE

®- -

[E] cur FSP Session

™ Control -

Workspace 52 =8 [El cur CLTU Session

= WC T WC 2
& /[ m = id
=F TMTCH#1 ~ || SegMaxLen
B TCS SSU GenSegHeader
GenFECF

MARPMUXSCh

MARPMUxCtrl
BitRandomEnable
BlockingTo
BlockingUsage
ADSegEnable

BDSegEnable
FOPSIidingw
Timerlnitial

Layer Status
Throw Events

FOP Parameters TimeoutType

% Manage Fwd Session TxLimit
% save Fwd Session
2 GoMogoForwardSession
=k Delete TCS Archive
=g Ch TCS Archive
= Test PFDU
Ba TPS S
By Telemetry Sources
=2 Uplink Systems
& Front End Equipment
B CLCW Source Systems .
Message Display
Time Severity Message
2015.324.08.24.00.000 WARNING TPS - Unable to connect to NMNO_TCDS1
2015.324.08.23.48.000 WARNING TPS - Unable to connect to NMNO_TCDS1
2015.324.08.23.36.000 WARNING TPS - Unable to connect to NMNO_TCDS1
2015.324.08.23 .24 000 WWARNING TPS - Unable to connect to NNO_TCDS1

TOATE TA MR 2R 1D ONN
i [INFO] Privileges: {EUD}PR_CMD received for User test2 of System: GSSC_APPLICATION

— 0] hm =z W - ] W

YN =TNI N TES _lInahle ta cannact fa MMO TEmSt

|

Cur FSP WCs &

test2

S L1
mlw

TMTC#1

I+l

10.33.1898.28

(324) 20/M11/2015 082359
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Quiz: Web or Rich Client?

File Workspace Window

™| Control - p:S = OTMTCH# @ v @ ~ ~

Workspace 52 =8 [El cur CLTU Session

> M m = id
=R TMTC#1 ~ || SegMaxLen
B TCS SSU GenSegHeader
GenFECF
MARPMUXSChe

MARPMUxCtrl

BitRandomEnable

Last Resp/HB header

BlockingTo
CLTU ACC Response BlockingUsage

CLTU Rad Response ADSegEnable
ADSe e

CLCW S

Status BDSegEnable
Layer Status FOPSlidingv
Throw Events Timerlnitial
FOP Parameters TimeoutType
% Manage Fwd Session TxLimit

% save Fwd Session

2 GoMogoForwardSession

= Test PFDU

8 TPS S

By Telemetry Sources
== Uplink Systems
& Front End Equipment

% CLOW Source Systems
>

Message Display

Time Severity

2015.324.08.24.00.000 WARNING

2015.324.08.23.48.000 WARNING

2015.324.08.23.36.000 WARNING

2015 .324.08.23.24.000 WARNING

TOATE TA MR 2R 1D ONN VRN =] NI] N TS _ llnahla ta ceanmact ta RIS To S

i [INFO] Privileges: {EUDIPR_CMD received for User test2 of System: GSSC_APPLICATION test2 TMTC#1 10.33.195.28 (324) 20M11/2015 082359
— 1| I H— | - - — wlw ~
— I I h .- - I I - E — I [ — @ EEE rala E—] I*I




Quiz: Web or Rich Client?

Eile  Workspace Window Help

L MASTER: test2  ~ ™ Control ¥

[ L
~ EZF TMTCH#
- ZaTCcs ssuU

= @& Forward Session
Cur CLTU Session

Cur FSP Session

CLTU ACC Response
CLTU Rad Response
CLCW Src Status
Layer Status

Throw Events

FOF FParameters
% Manage Fwd Session
% save Fwd Session

GoMogoForwardSession

Ek Delete TCS Archive

=k Check TCS Archive

=k Test PDU
- BaTPs ssU

P = Return Session 1

T Return Session 2
T Return Session 3
& Return Session 4

T Return Session S

v v v w v

2 Return Session 6

.o - -

Message Display

Time Severity

2015.324.10.00.36.000 | WARNING
2015.324.10.00.24.000 | WARNING
2015.324.10.00.12.000 { WARNING
2015.324.10.00.00.000 | WARNING
2015.324.09.59.48.000 | WARNING

& [WARNING] Unable to load EudTableCursor

— 00 b= =

Workspace 2% =

- ) =

S
(tesa

@m&@@@ﬂﬁ 10.33.199.28)

= [ TR @ B~

Ve 10 vC 13
Id

SegMaxLen
GenSegHeader

GenFECF

MAPMUxScheme
MAPMuUxCtrl
BitRandomEnabl
BlockingTo
ElockingUsage
ADSegEnable
BDSegEnable
FoPslidingw
TimerInitial
TimeoutType
TxLimit : E}

[ @ | » ¥ =08

Message

THMTC#1 103319 (324) 20/11/2015 1000:43

European Space Agency



: i i \\u\\
Eclipse Remote Application Platform &

eSd

RCP Application RAP Application

RWT (Server)

Web
Browser

Web Server

Eclipse RAP provides the RAP Widget Toolkit (RWT) which
Implements the Standard Widget Toolkit (DSWT ) API.

Felix Flentge, Holger Dreihahn, Gongalo Lopes, David Marina, Jean Schuetz | ESOC | 03/02/2017 | Slide 16
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Eclipse Remote Application Platform (RAP) &i\“%esa

 Developers write Java code (but be aware of multi-user
support) - no html, javascript, ...

 Porting of existing RCP applications is straightforward
 Single Sourcing (same code for RCP and RAP application)
e Supports drag & drop, menus, drawing, ...

e Support all major browsers

* Client-side implementation of user interaction and low
bandwidth usage - Can be used on limited WAN links with
high latency

Felix Flentge, Holger Dreihahn, Gongalo Lopes, David Marina, Jean Schuetz | ESOC | 03/02/2017 | Slide 17
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EGOS User Desktop (EUD) ‘\\W ceSa

« RCP-based Ul Framework for ESA Ground Data Systems

* Provides a set of commoglx used dlsEIazs
- Matrix Display g s C s

mmmmm

- Plot Display o M
- System Control o Y
' VAT A
- Messages Display vl e [
- MIMIC Display | AR
' ‘ ",‘ .“ I"‘, ﬁ,‘
- ... and many more NATRY!
| R
Felix Fimremeeree Lol e = s g
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WebEUD {cesa

* Single Sourcing with RCP and RAP; typical issues:
* multi-user environment:
» separation of application and session scope
* use of session singletons
e provision of session context to background jobs
* missing extension points or API
* RCP/RAP specific plugin fragments
« —2-3 men month of effort
« All displays, including plots and mimics, are available

Felix Flentge, Holger Dreihahn, Gongalo Lopes, David Marina, Jean Schuetz | ESOC | 03/02/2017 | Slide 19
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@ Mozl Firefox Start Page

AOCS SAM AOCS Mode.

. :
11.48 degC - 3

DSA STILL

6.80 degC 1

DSA STIS

CPS Chain

OCM [mpulse. + R,

A m_?

T

X =, W Y
Total Demand

Deljvered

Counter 0.000000

Remain. Impulse OCM Timeout - i

- LY '! 3
56914000000 W 0.000000 | 180399994
8500000 NSec 0100000 NSec
BT

] ADCSDYN_A - VALID

STR1
TME1 M1
TMS1 M2
TMS1 M3
TMS2 M1

| TMS2 M2
TMSZ M3
TMS3 ML

S tmsa M2

s3I M

Gyro Rates, y

H -

0.000000 rad

!

0160000 Deg [N

X
0.000000 rd/s

000010 rd/fs

II.-

0,000 Deg
Star ¥
0,123
0,014
0015

-0.071
0.083

o142 N
0116

-0.001 Deg N
*Star 2
0.073

o097

0.051

0.098
-0.078 I

0077
0.086

0.550000 r

-12.330000 Deg
ol y

-0.000030 rd/s

-0.002 Deg
Star May

w
-
&

=B L
-

513 |8

]

L1
° -
[ i
L)
| N

Guidance

E GUID INAC




&
File workspace Window Help
A B e & 0 B B &
=0 *MAT-AND-Full-Template
/" Category 2002  DATA_DRIVEN
/"  Category_1.FDIi  DATA_DRIVEN [FDD1 Float with two representations.
FOO_D02  DATA_DRIVEN Parameter of typs REAL
D02 Float - Force in N {Nominal 0.80885)

= Workspaces
= Local Storage
E EUD Displays
= Display Lists
= Local Storage
& Parameter Displays
= Local Storage

[[] Parameter browser
Name Description
(=] Category_1
£ Category_2
£ Legacy

Name Description
FOO1 FOO1 Float with two represe
F0O02 Float - Force in N (MNor

FO02

FoO3 FOO03 Float - Voltage with Li
FOO4 FOO04 Float - A very small vi
FOO05 F005 Float - Current with i

Workspace 52
DEE="mBEEEBE R B|IBO|a -
‘/

v

4803 o

c 0O |® localhost7071/eud 1}‘ H
mlal SIS CED L e
1002 is a Integer and its units are Counts Min: 0 Max: 444 —e— 7 Autoseae B
Min: 2.006 Max: 4.823 — 7 Autoscale 3§
Min: 428785820 Max: 426430838 —a— 7 Aumese B
Min: -3.00 Max: 21.00 —&— 3 Autoseake 3§

Category_1.F002  DATA_DRIVEN

prrpm

WebEUD — Plot

»

’/

Ay




Web-based Ground Station Subsystem MMI &W eSa

Ground Station
Subsystem

(Web)EUDGSSC

= NI ha IZEE 4 ) W=

e ESA Ground Station Subsystems implement a
common M&C interface via the Generic Subsystem
Controller

« M&C capabilities (and some MMI aspects) are
define in a MIB file

e The (Web)EUDGSSC uses the MIB to auto-
generate subsystem-specific navigation, parameter
and task displays

 New displays can be created by drag&drop

« Mimics can be designed with a Mimic Designer
(or can be generated from different sources)

e Additional subsystem-specific displays can be
easily implemented

Felix Flentge, Holger Dreihahn, Gongalo Lopes, David Marina, Jean Schuetz | ESOC | 03/02/2017 | Slide 22
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wWorkspace Window

™ Control

wWorkspace 2 =8

-

@ O E e BB B

=B TMTC

Za TCS S5U

B Forward S

sponse
CLTU Rad Response
CLC

u

rc Status
Layer Status
& Throw Ewvents
FOP Parameters

% Manage Fwd Session
% Save Fwd Session

GoMNogoForward

Delete T rchive

emetry Source
=y Uplink Systems

B Front End Equipment

By CLC Source Systems
Display
Time Severity
2015.324.08 24 .00.000 WARNING
2015.324.08 23 48.000 WARMNING
2015.324.08.23 36 000 WARMNING
2015.324.08.23.24.000 WWARNING
TOTE R2A N8 DR 1D N0N WAAPRRIRS

i [INFO] Privileges: [EUDIPR_CMD r

eived for User: te

- 2 = TMTCH @ - @ - & | T

®- @& |

Bl cur CLTU Session [E cur FSP Session [F] Cur FSPwCs i3

d

SeghMaxLen
GensegHeader
GenFECKF

MAPMUxCtrl
BitRandomEnable
BlockingTo

ADSegEnabl

FOPSslidingw

Timerinitial
TimeoutType
TxLimit

Message

TPS - Unable to connect to NNO_TCDS1
TPS - Unable to connect to NNC_TCDS1
TPS - Unable to connect to NNO_TCDS1
TPS - Unable to connect to NNO_TCDS1

TPS - lInshle tn cannect ta MK T msS
test2

WebEUDGSSC — SLE Provider

= e PRI

- =

(324) 20/11/2015 0823.59



ene < M epsc.dev.esoc.esa.int ¢ [+ ] ]
EMS Portal v1.3.1
sl Y @ From | 2016-12-06T00:00:00z | %5 |To | 2017-01-06T00:00:002 || #= | Filter | CLUSTER || Bad || B @ W B F 2] | 1 Plan View H
Snapshots All Spacecrafts | =+ |[ Allstations | = |[ Al States x| =n
Operational Service Sessions (204)
XMM @ YAT (xmm_orbit_com) ESOC MCP
00:25:00 2016-12-05T19:19:53 21:09:25 2016-12-06T16:29:18 00:10:00
00:00:00 2016-12-05T19:19:53 21:09:25 2016-12-06T16:29:18 35:40:42
LIPF @ NNO (daily_TTC) EOCR 68312 - LIPF Maria Cruz Garcia 28/01/2016 15...
00:45:00 2016-12-06T00:16:00 04:44:00 2016-12-06T05:00:00 00:15:00 EXMO
00:00:00 2016-12-06T00:16:00 04:44:00 2016-12-06T05:00:00 00:00:00
CL2 @ WB2 (Cluster_2_WBD) ESOC MCP
00:00:00 2016-12-06T00:59:01 04:01:59 2016-12-06T05:01:00 00:00:00  CL2
00:00:00 2016-12-06T00:59:01 04:01:59 2016-12-06T05:01:00 47:38:00
CL4 @ WB4 (Cluster_4_WBD) ESOC MCP
00:00:00 2016-12-06T00:59:01 04:31:59 2016-12-06T05:31:00 00:00:00 cLa
00:00:00 2016-12-06T00:59:01 04:31:59 2016-12-06T05:31:00 46:58:00
CL3 @ VL2 (Cluster_3_US) ESOC MCP
00:45:00 2016-12-06T01:40:01 05:12:59 2016-12-06T06:53:00 00:15:00  XMM
00:00:00 00:00:52 2016-12-06T01:40:01 05:12:59 2016-12-06T06:53:00 00:01:12 21:44:54
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Conclusion and Outlook Q‘k eSa

« Web-based MMI allow to solve issues regarding deployment,
update, screen forwarding and user management

« Web-based MMI can provide a similar look & feel as RCP
applications

 Eclipse RAP allows to create web-based MMI like Rich Clients
with very little additional effort

Next Steps:

« Web-based MMI to control CFDP downlink to ground station
 Porting of WebEUD(GSSC) to Eclipse e4 application platform
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