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What we all need to do:
What we intended to do:
What we are actually doing:
What we now can do:
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Requirements for a generic M&C-System
Our realization of a generic M&C-System
First implementations

Benefits and future plans
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Requirements for a Generic M&C-System

. —Z Access to all hardware
Command instance capabilities, especially all
commands

Hierarchical structure in
monitoring and command

Manually or automated

Platform independent
Scalable, distributed
Fast and reliable
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Consumers
use/display information

U ) MON

Ft I T 1 parameterchames

0 ) CcmD

Generators provide
information
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‘ I I 1Parameter Channels
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() ) CMD
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A Generic M&C-System - Design Principle (2)

Generators are
necessary adapters
to external devices

) I II\\\ RN s
Parameter Channels
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Design Principle (2)

MON

. . 1 hannels
GUI clients are specialized

interfaces for human operations

CMD
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A Generic M&C System - Design PrlnC|pIe (2)

O ¢ I/t/A \j\LNJ I 1Parameter Ch?'sln::zl:

Q ) CMD
Processors provide

hierarchical structure of momtormg
and internal logic
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A Generic M&C-System - Design Principle (2)

Q

) MON

J\sz

1“ 1 ulparameterChannels

Script engine (workflows)
allows for high level
commanding including *
verification of action
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A Generic M&C-System - Design Principle (2)

) ) MON

J Parameter Channels
v

) CMD

Queued workflows and
workflow daemon allow
automatization and

scheduling
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- Design Principle (2)

) MON

eter Channels

[

CMD

Logging serves as basis for
reporting and analysis
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A Generic M&C-System - Design Principle (2)

Standardized parameter exchange provides
platform independent and distributed setup

SpACE (ACE for Space)
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The SpACE-Framework

=7 Classic three tier architecture
7 Technology

Z Running on Linux, Solaris, Windows
and other posix compliant platforms

~ Internal data exchange by TCP/IP

~Z  Written in C++ using OpenSource libraries only
7 Core performance:

7 Tested for up to 12000 updates/second base load

~Z Even more in bursts
7 Interfaces

7 GUI applications based on Qt

~ Various external protocols

v TCP, UDP, SNMP, Corba, XML ...
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Toolkit

7 Resource Manager (RMG)
7 Declares devices as

> present
> maintained
> faulty

Z Informs WFs to ignore devices
7 Configuration Observation Processor (COP)

7 State machine

~ Allows/Forbids WFs and/or WF steps

~ Reports deviations from desired
settings

7 Reporting

~ Fills a template (LaTex) based
on parameter logging

~ Automatically generated
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Operational Instances of the SpACE-Framework

Weilheim Antenna Remote Processing (WARP)
Process Monitoring for WARP
Automated Ranging for SatCom
Network Monitoring (NEMO) in GS
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WARP - Example: Structured Monitorin

Ei. GSOC - WOF GUI (S67) <3> E] E]
File Windows View Action Help
|k?| LRO

Name e L4

© 567 E]@@

© S67-L4
OL4 Summary

|[poY: 25/14:07:54

MISSION: SC-MODE:

E SE67-L3
=-ACU
mL3 ACU
EL3 ACU Predict
= BB Prime
@L3 BE Prime
© BB Backup
OL3 BB Backup
=-RFG
OL3 RFG
=367 Plots
BACU - AGC Level Plot
BACU - Predict Plot
BACU - Time Offset
BBEB Prime - FrameCheck
BBEB Prime - RCY Offset
mBB Backup - FrameCheck
mBB Backup - RCV Offset
BHPA - Eirp Plot
BULSFS - Eirp Plot
BSYS - RF Flot
B S67-L2
mQueued WF
mlogger
OSys Info
mCop Info
2 WSP-C ey
OClient 1
EClient 2
B ACU )
BSummary - Mission

E | oo EED - O
mPreset+Offset
| oo N | oo D 0 )

mAZ-EL

mOctug power suppy [ sweep R 1

EPointing Range _ KHz _ Set
DConnection Frog. Eror S

mLeg Reference SEN Prace I - CHN -

= BB Prime
B General
BCRT
mTcyU
BTMS-1 Last Response:
BRAU

BIFMHT TRK Pol
BIFR e

BIFR-2
BIFR-3

BTMU-A Ak
BTMU-B

—

|FDB Systime: 2012-025T14 : 07: 53] Input Buffer 0|# Clients: 36/# Consumer. 12| # Generator. 24# Updates last sec(abs). 61

AntDummmy

uc1-L2

Monitaring Connection Debug

Device Information: ‘
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WARP - Example: High Level C

@" GSOC_DSI:_WOF_Workflow _(s67) - [Execute]

& Eile Windows View Action Help

ommanding (1)

[eeree |

Activities:

Mission Setup

Name
Antenna Connect
Acquire Pooled Cortex

Mission Activate
o Setup
Anterna Preset

HPA Prepare

Predict Handling for current Mission
Detailed Predict Handling

Spectrum Znalysis

Trouble Shooting

© Pre-Fass

Data Flow Test ON - Longloop
UCT Reset

Data Flow Test OFF - Longloop

Prepare for Pass
SC Modes
Pass
Post-Pass

Mission De-Activate
Release Pooled Cortex
Secure Antenna
Antenna Disconnect

Miscellaneous
Test

Valid
oK

oK

oK

oK
DIR

DIR
DIR
DIR
DIR
oK
oK
[0):9
OK
0K
[e):9
[e):9
0K
DIR
DIR
DIR
oK
oK
oK
[0):9
0K
[e):9
DIR
DIR

©-00009

nission_setup_check_precond
store_mission_parans
cortex_reset

STEP
_STEP

nission_primary_ctx_reset
nission_backup_ctx reset

mission_setup check CTXresst

nission_setup

nission_setup_set CONmission
mission_setup_check_ULmission

nission_setup_uplink_setup

switch_vmx_default

nission setup set UlLmission

Cond0ol

sle_on

mission_setup_set_DATAmission
mission_setup_runSpec

nission_setup_finish

nission_setup_check DATAmission

00010
00107
01386

00016
00004

HHHHHHHHHHHHKHHH

st " | LRO I Iro |[pov: 25/14:03:03
1ro
ISySTImE
H ICunanthrkﬂuw [I-[issicn Setup ]Actwe Stap![—'— ]l
[~ Wwaork
t - |Progress o | wane |Hessage -
mission_setup_start 00004 —-Seript finished

finished
—-Script finished

ID:001-- --Script finished
ID:000--  —-Script finished
ID:000--  —-Script finished
ID:000 —-Script finished

1D:000 —-Script finished

ID:000-— —-Script finished

Starting seript

ID:000-- OK--Starting seript

NTC--2012-025T14:00:32--Starting seript
0 a lrc

,_.

uplink s
0--DBG--2012-025T14:00:33--Table UPLINE

INF--2012-025T14:00:33--Wof_Class:execute data_table: Check param S67_L2_ULSPS_I«
NTC--2012-025T14:00:33—~ [867_L2_ULSPS_MON|txSignalDestination]: Success: sst t
Wof_Class:verifyGroup: Successfully set 1 params to the
F_Cla ata_tal
ata_tal
ata_tab
ata_tak
ata_tab
ata_tal

tup

ration

paran
paran
paran
paran

param

ut

o

ata tal C

Wof Class:execute data_table: VERIFY params marked with
[S67_L2_CTX1 MON|ifml ModulationEnable]: Success: set t
[S67_L2_CTX2z MON|ifml ModulationEnable]: Success: set t
[S67_L2_UCI_MON|carrier]: Success: set to ON (0 cycles
[S67_L2_UCZ_MON|carrier]: Success: set to ON (0 cycles
[S67_L2_CTX1_MON|ifml_CarrierEnable]: Success: set to
[S67_L2_CTX2z MON|ifml CarrierEnable]: Success: set to
Wof_Class:verifyGroup: Successfully set 6 params to the
£ Cla nclude data table:
NTC--2012-025T14:00:36--Exiting script

--Script finished

—-Seript finished

param

File not found (/opt

eff

—-Script finished
—-Script finished

ID:z000-—
ID:z000-—

—-Script finished
—-Script finished

K10

K10}

0 Stop ’
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WARP - Example: High Level Commanding (2)

& GSOC_DSI:_WOF_Workflow_(s69) - [Execute]
« File Windows View Action Help

=]

=18

%/ TD1 | td1 IDOY: 24 21:32:55 ALARMS: 0
[SysTime: l
[Current Workflow: (Antenna pPreset |Active S[--- ||
- Workflow
|Message [
00021 Starting script
00022 ID:009-- OK--Starting script
00041 ID:009--NTC--2012-024T20:59:45--Starting script
00045 59:45--Class : tdl
5-—-2012-024T20 2:45--Instance: WOF
5-—2012-024T20:5%9:45--Antenna : 569
—-2012-024T20 45--File : default_ucl L
)3 —-2012-024T: DEFAULT UC1
00120 5——2012-024T20: execute data table: Set param SJLALZAUCLgﬂﬂD\frequency to 2075
00131 -2012-024T2¢( execute data_table: Set param 569 L2 UCl C D|attenuation to 4
001458 -2012-024T20 execute data_table: Set param _L2_UCL_ﬁHD\carrier to OFF
00152 53-—2012-024T20 execute data table: Set param L2 UCl CMD|sweepRate to 1
00164 —2012-024T: execute data table: Set param L2 UCl CMD eepRange to 5
00175 G-—-2012-024T20:5 :execute data_table: Set param S69_L2 UCl CMD|sweepPhase to 0
00179 ID:009--INF--2012-024T20:59:49—— Wof Class:execute data table: VERIFY params marked with ALL now
00204 ID:009--NTC--2012-024T20:59:50-- [SSQALZAUclgMON‘frequency]. Success: set to 2075 ‘ 2075+4+/-0.25 (0 cycles)
00217 ID:009--NTC--2012-024T20:59:50—- [SG9_L2_UC1_MON\attenuation]: Success: set to 4 (0 cycles)
00226 ID:009--NTC--2012-024T20:55:50—- [SGQ_LZ_UCl_MON\carrier]: Success: set to OFF (0 cycles)
00237 ID:009--NTC--2012-024T20:59:50—— [8694L24UC14MON‘sweepRate]: Success: set to 1 ‘ 1+/-0.05 (0 cycles)
00248 ID:009--NTC--2012-024T20:59:50-- [5694L24UC14MON\sweepRange]: Success: set to 5 (0 cycles)
00259 ID:009--NTC--2012-024T20:59:51—- [369_L2_UCI_MON\sweepPhase]: Success: set to 0 (0 cycles)
00294 ID:009--INF--2012-024T20:5%9:51-- Wof Class:verifyGroup: Successfully set 6 params to their limits after 0 cycles of 500 ms L
00306 ID:009--DBG--2012-024T20:59:52—-Wof Class:include data table: File not found (/home/hauke/SpACE/p wof/etc/wof/lua/data/s69/default ucl.lua)
00312 ID:009--NTC--2012-024T20:59:52--Exiting script
00316 ID:009—-— --Script finished E
o] [ [T+
G & Reset (58] ax @ Stop | A |

|Cmd: | Mon: m GEN: [ |PDB: B
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WARP - An Object Oriented Design for Operations

7 Mission Definition
~ Abstract parameters like
 Frequencies
e Bitrates
7 Antenna Definition
~ Applicable devices
« Do's and dont's
« Calibrations
 Parameter ranges
7 Operations Concept
7 Unified procedures for
v Various antennas
v Various missions
7 QA
7 Few inputs
~ Checkable against settings
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WARP - An Object Oriented Design for Operations

=7 Mission Definition

~ Abstract parameters like

Frequencies
Bitrates

=7 Antenna Definition
~ Applicable devices

Do's and dont's
Calibrations
Parameter ranges

7 Operations Concept
7 Unified procedures for

v

v

7 QA

Various antennas
Various missions

7 Few inputs
~ Checkable against settings

Deutsches Zentrum
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fiir Luft- und Raumfahrt eV,
in der Helmholtz-Gemeinschaft

File Edit Help
Mission: E]
rParameter
Default \ @ Lowrate ‘ @ Highrate ‘ @ Default @ S67 ‘ [ <E
Name ‘Value ‘tl
27 |r_LeoopF1lterBandwidth 2
@ Antenna Specific Settings ﬁr*;mqu}slmonhnge 100000
. |28 |[r_AGCTimeConstant 0
EilegHelp 30 |r_SubcarrierFrequency 0
- " o " S 31 r_SubcarrierDemodulationType 0
Ant Setti —
ntenna Settings | Fixed Positions ‘Clystron Settings ‘TRK Phase Calibration \ 32 |r_PEKDemodulatorLoopBandwidth 1
33 |r_PCMcode 0
1 E;;C. ‘267788006944“267988119889“231 34|r_HRdirect® atchfilter 0
2 LONG 11.08530250 11.08361889 11. 135 _EREl mei e R LG E e o 1L
3 B 663.392 663.374 36 |r_Bitrate 137500.000
_é gg IIdl?l'E 1 3267 7 3271 37 |r_ConvolutionalCoding M
WHM. TWHM: WHM! ETYl
6 MNE 567 1569 1871 38 |r_TMFormat 1
7 |GAIN 46.40 47.20 39 |[r_AttachedSyncMarker 1ACFFCL1D
_g gAIIJIJ\_Ie_LCOR 888 888 40 |[r_AttachedSyncMarkerLength 32
a 0SS 1
10 HPAL CableLoss 0-00 0-00 I E_Ioe e S0
11 HPA2 CablelLoss 0.00 0.00 42 |r_FrameChecking 0
12 HPA1 EIRP MIN 46.40 47.20 43 |r_Randomization 0
13 HPA1 EIRP MAX 69.41 70.21 m _F E di 0
14 HPAl UC Attenuation 7 7 e :
15 HPA2 EIRP MIN 46.40 47.20 45 |r_ReedSolomonInterleavingDepth 0
'1c HPA2 EIRP MAX . 79.41 80.21 46 |r_DiversityCombining 1
17 HPA2 UC Attenuation 7 7 e oot e 5
118 UC1 CableLoss 3 3 |27 |r_bivers: tytomolningfocs
19 UC2 CablelLoss 0 0 ﬁrﬁDlversltyComblnlngOutl 2
120 UC3 CableLoss 3 3 49 |[r_DiversityCombiningOut2 0
21 Channell DL1 GAIN 55.40 58.00 50 |r_ch 1ADPort a0
22 Channel2 DL1 GAIN 55.40 58.00 |20 |r_channelAPor
23 Channel3 DL1 GAIN 55.40 58.00 irﬁcha_nnelBPort 1
24 Channell DL2 GAIN 55.40 58.00 52 |r_FrameECFpresent 1
25 Channel2 DL2 GAIN 55.40 58.00 53] e ocF T 1
26 Channel3 DL2 GAIN 55.40 58.00 o - | Framedtipresen
27 LEO DC Attenuation 7.0 7.0 54 |r_spectralBandwidth 2500
28 |GEO DC Attenuation 2.0 2.0 55 |f_EIRP 58.0] |
29 RNGSYN LEVEL 10.00 -10.00 — . .
30 UCT Attenuation 0 2 56| _ModulatingSignal 6
31 PRD POINTS MAX 2900 2900 57 |f_Polarization 1
32 AZ MIN 0.00 0.00 58 |f_HPAprime q
33 |AZ MAX 360.00 360.00 =1z - 7
34 EL MIN 6.00 2.00 ifiulll%nkl?requencylv 2032.5
35 EL MAX 174.00 177.00 60 |[f_UplinkIntermediateFrequency 70.000000
36 EL PRD MIN 6.30 3.00 61 |£_sweep b
37 /RT. PRN MAX 1 n 176 00 —
Al 62 |f_sweepRange 50
63 |f_SweepRate 50
64 |f_ModulationType 1
65 |f_ModulationIndex 1.6
66 |f_FrequencyDeviation 0.0
67 |f_PulseShapingFilterRC 0
68 |f_PulseShapingFilterRCRollOffFactor 0.1 @
A J D)}
20

‘W Mission Editor




WARP - An Object Oriented Design for Operations

=7 Mission Definition ]
~ Abstract parameters like s e
* Frequencies Mission Activate o
e Bitrates
> Antenna Defiton s mmr—
- Applicable devices ”’ng
e Do's and dont's ST A TR ox
« Calibrations bata Mo Test OFF < Lrstoon oK
- Parameter ranges il
7 Operations Concept
7 Unified procedures for Poeson Dt o
+ Various antennas e s
v Various missions

7 QA

7 Few inputs a1 an

~ Checkable against settings
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Connecting SpACEs - The Grand Picture
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Connecting SpACEs - The Grand Picture
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Connecting SpACEs - The Grand Picture
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GSOC - WOF GUI (S00

Eile Windows

View Action

Help

"

|DOY: 25/14:56:21

‘Name

= 500
= 500-L4

© S00-L2

zuLsS
mDLS

EVIMX
ETAF

OStation Sum.
BLogger

mSys Info
mCop Info

DLS_NOV

LS

Monitaring {Cunncectmn |Debug }

[- Remote Control Enabled

J Power Supply #1 Alarm

~Matrix

[s67u1 [ se7uz] seaut [ seauz | s7ouL [TOWER] S71UL [SPE
] |

o

DLS [Novotronik]

ATION RMG - L2

L:
CHODE

S71

State:

BB prime:
BB backup:

S69

State:

BB prime:
BB backup:

|Station Resources

S70

State:

BB prime:
BB backup:

B =l

DLR

Deutsches Zentrum

fiir Luft- und Raumfahrt eV,
in der Helmholtz-Gemeinschaft

Station Resources Monitoring Log Debug
Monitoring I Device Information | Connection ‘ Debug
~General ClasisasnurcE ‘State |Ovmer |Task |Start Stop Desc. |m |
status: RN © BT%
129.247.245.53 POOL_LOCKEDS67  BACKUP 2012-025T14:55:54.882011Z3000-001T00:00:00.000000Z Cortex 1 L1
[ Manual contral Alam 129.247.245.54 POOL_LOCKEDS67  PRIME 2012-025T14:55:54.884074Z3000-001T00:00:00.000000% Cortex 2 1.2
129.247.245.55 POOL_LOCKEDS69 BACKUP2012-025T14:55:54 .885446%3000-001T00:00:00.000000Z Cortex 3 1,3
129.247.245 .56 POOL_LOCKEDS69 PRIME 2012-025T14:55:54 .887010%3000-001T00:00:00.000000Z Cortex 4 1,4
~Matrix 129.247.245.57PO0L_FREE SYSTEM POOLED2012-025T14:55:54.892561Z3000-001T00: 0.000000Z Cortex 5 1,5
129.247.245.58 POOL_FREE SYSTEM POOLED2012-025T14:55:54.894876%Z3000-001T00: :00.000000Z Cortex 6 1,6
129.247.245.59 POOL_LOCKEDS71 BACKUP2012-025T14:55:54.895335Z3000-001T00:00:00.000000Z% Cortex 7 .7
I@ 129.247.245.77 POOL_LOCKEDS71 PRIME 2012-025T14:55:54.895665Z3000-001T00:00:00.000000Z Cortex 1.8
idle 129.247.245.67POOL_FREE SYSTEM POOLED 2012-025T 14 :55:54 . 89884 0% 3000- 001T00:00: 00.000000% Cortex 10 9
SE7R1 —- ] - ] o uLe
Se7L1 - - 129.247.245.38 PRESENT SYSTEM ---  2012-025T14:55:54.902319%3000-001T00:00:00.0000002UL Switch Matrix 2,1
SE9R1 .- DL
|S69L1 } 10.21.2.174  PRESENT SYSTEH 2012-025T14:55:54.90273973000- 001T00:00:00.000000ZDL Switch Matrix 3,1
S70RC = VI 567
z;?:’:{cc 129.247.245 .71 PRESENT SYSTEM - - - 2012-025T14:55:54 .906979%Z 3000-001T00:00:00.000000% Video Matrix 4,1
S7TLC ©-TRE
S67R2 129.247.245.27 PRESENT SYSTEM - - - 2012-025T14:55:54.907408%3000-001T00: 00:00.000000ZTime and Frequency5, 1 State:
S67L2 & Tue L]
SE9RZ 129.247.245.17PO0OL_FREE SYSTEM - -- 2012-025T14:55:54.907850Z3000-001T00:00:00.000000Z Tower Upconverter 6,1 )
o B8 prime: Forexz |
Spare BB backup: Fortex1 |
Spare
Spare
Spare
S73C1
S73C2
S73E1
Spare =
[0 ] [ 4]
|PDB Systime: 2012-025T14 :56 : 21/ Input Buffer 0/# Clients: 16/# Consumer: 9|# 7/# Updates last sec(abs.) 5]
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Process Monitoring and Control - SpACE on SpACE
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GSOC - DSI: WHM Nemo

Set
Set

VIH
VIH

File Windows Wiew Action Help
[25.01.2012]13:50:39
‘ MName =
= Main
© Overview [ Summary
b g d Hy d Hy d
aSummary ox [l WARN || T | ErrROR | | T |conric[ ] T | comm. i}
BCPU Load
DR Loy 4 Remots Shell
an S67 S68 S69 S70 ST1
Monitor | Local Log
© Antenna-Instance root
0K dsi share  Current Probes
dsi_local ["] Auto Adjust Columns Enable All Probes “ Disable All Probes l
Ty ‘S(ate |La§t Check |I=§!aqe |I‘E'Lu= ‘EE |Enrmind.i.ng
root 5578_L2 HON| check_vip 13 14:50 14 104 bondd: 67% prasent (1021 2. 105) f [ 0]
OK dsi_share
dsi_local 5678_L2_MON| check_pdb_cop [ 14:50:13. 133 Process running (17483 pdb_proc2) 17483 -
S678_L2_MON| check_pdh_Tog ok 14:50:20 133 Process running (17475: pdb_Log3) 17475 o CHD |
S678_L2_MON| check_pdh_prc oK 14:50:17.133 Process running (17469: pdb_proc2) 17459 o CHD |
root 5678_L2_MON| check_pdb_pre [ 14:50:21 133 Process running (17481 pdb_proxy3) 17481 o o
OK dsi share S678_L2_MON| check_pdh_pex ok 14:50:22 133 Process running (20528: pdb_pex) 20528 o CHD |
ds\_lm:a\ S678_L2_MON| check_pdb_rep oK 14:50: 15,133 Process running (17462 pdb_rep) 17462 o D |
= 5678_L2_MON| check_pdb_rmg [ 14:50:18. 133 Process running (17472: pdb_proc2) 17472 o oo
S678_L2_MON| check_pdb_srv ok 14:50: 16133 Process running (17464 pdb_srv) 17464 o A
GUI Frontends 5678_L2_MON| check_wof_gen acu 0K 14:50:24. 133 Process running {17484 wof_s67_acu_dev] e o o
5678_L2_MON| check_wof_gen_btc [3 14:50:19. 162 Process running (17560 wof_s&7_btc_dev) 17568 o |
5678_L2 WON| check wof_gen_ctxl 0K 14:50: 25,133 Process running (17502:wof_sé7_ctx]_de) 17502 of__cao )
oot S678_L2_MON| check_wof_gen_ctx2 0K 14:50:26. 134 Process running (17516:wef_s&7_ctxd_de) 17516 ]
dsi_beal E E E m S678_L2_MON| check_wof_gen_dc1 oK 14:50:37 133 Process running (17528 wof_s&7_dcl_dev) 17528 o CHb |
5678_L2 MON| check wof gen de2 0K 14:50:38. 134 Pracess running (17565:wof_s67_dc2_dev] 17565, o0 __cm |
5678_L2_MON| check_wof_gen dlsps 0k 14:50:34. 133 Process running (17588 wof_s67_dUsps_d} 17580 o o
5678_L2_NON| check_wof_gen hpa 0K 14:50:35. 133 Process running (17653 wof_s&7_hpa_dev] 17659 o___om
5678_L2 WON| check wof_gen_rsyl 0K 14:50:15. 162 Pracess running (17536:wof_s67_rsy1 de] 17536, o0 __cm |
e Gul oot S678_L2_MON| check_wof_gen_rsy2 0k 14:50: 16, 163 Process running (17572:wef_s&7_rsy2_de) 17572 o CHD |
Read |GuUoT (1a) dsi_beal E 5 E I:. S678_L2 MON| check_wof_gen_trk (3 14:58: 13 140 Process running (17618 wof_s&7_trk_dev) 17618 [ [
BGUL02 (1b) S678_L2_NON| chack_wof_gen ucl 0K 14:50: 0. 126 Process running (17543:wof_s67_ucl_dev] 17543 o ___om
S678_L2_MON| check_wof_gen_uc2 [ 14:50: 10,126 Process running (17595 wef_s67_uc2_dev) 17595 o CHD |
mGUI03 (2a) 5678_L2 MON| check wof gen uct 0K 14:50:12. 134 Process running (17611 wof_sk7_uct_dev) 17611 [ [0
Activities: mGUI04 2b) S678_L2_MON| check_wof_gen_ulsps 0K 14:50:33. 133 Process running (17586:wef_s67_ulsps_d) 17586 0
BGUIOS (32
Start WOF bac éa) [« (4 5678_L2_NON| devi cePktTime (9] 14:50:38. 104 2612-B25T13:56. 38, 104 [ o
Name EGUI0E (3b) 5578_L2 HON| deviceResponse (oK) O1:00: 00600 2612-025T13:50: 23:WHN_SG7B: Probe cycle completed o []
- BGUI-07 (4a)
= Admin .
BGUI08 (4b) % Setting
BGUN0S (Sa)
BGU-10 (5b) E [ E=3emove Params”@ Reorder ][ # Add Params l

|PDB Systime: 2012 -025T14:50: 38 Input Buffer

n|# Clients: 31/# Consumer: 3|# Generator. 28|j# Updates |ast sec(abs.): 102

cm [ on [0 GEN P05

Switch to next Host

hl

N

Apply

=

(© s & |

X

Starts

® WOF backend (rep, srv, processors, generators, ...) on the selected host

cmd: [ men: [ | Gen: [l A
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Network Monitoring - NEMO at GSOC

32| v _gui_th.ermine
File Windows Wiew Action Help

*?(26.01.2012 [15:14:05

Mame I

- Main
i~@Proxies
= MGMT

EBMGMT-Server View
- @AMGMT-Plots
EMGMT-E2E Test 01
~@IMGMT-E2E: SSB-5CO
-MGMT-Nodes

MGMT-Cluster Views
-0 OPS-Server View
~@OP5-Plots
OPS-Nodes
--@OP5-Cluster Views
=-SUP
~@ASUP-Server View
-SUP-Nodes
-SUP-Cluster Views
oo |
OOFFICE-Server View
+OOFFICE-Plots
-OFF-Nodes

OFF-Cluster Views
<-Projects

4-FD

mFD-Server View
~@FD-Plots

mlLogger
~@Drop

MGMT-EZE Test 01

+| -1 ol ol ¢l

+ | .ol ol #l

END-TO-END: SSB - SCOS

SSB Prime

SCOS Prime

S5B Backup

END-TO-END: SSB - SCOS - Detail

I OPS_CORE_1

OPS_GORE_2

—
-

OP

s SRV 3

PDB Systime: 2012-026T16:13:45 Input Buffer: @ |# Clients: & [# Consumer: 2 |# Generator: ¢ |# Updates last sec: 233 239

cmd: [ |[Mon: [ [PDB: [ Y
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Extending SpACE| -

| Satellite |

Towards an End-to-End Service M&C

Ground Segment

4

77
LECP & Routine & '+
Ground Stations ]

Weilheim

Ground Station =

=7

1
Schedule,
Predicts

Hardware
Simulator
EGSE/CCS

S/C Manufacturer

Schedule,
™ITC Predicts M
TLE. ODM, TLE, ODM, I
Tracking Tracking

v

Tracking Dat

1
1
! ’
IFGAN (FHR) &=

Ground Data System GDS

Flight Operations System FOS

TMTC,

T Offiine,
TC Ack

TLE, Predicts
Azimuth, Visibility Plots
Tracking

TLE

——Separation State Vector——-]

Flight Dynamics
FDs

A

TLE, Attitude

Schedule Req.
Feedback

r————————TLE, Manouvre Pla

Events, TM/TC, Timeline
Procedures,

Simulator
Sim

GSOC - MCC
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A

E AN ) i

Summary and Outlook

—Z Due to a generic approach we achieved

~ enabling commanding where usually only monitoring exists

~ enabling crossing network boundaries and firewalls

~ enabling end-to-end monitoring/commanding of complex systems
—Z Due to generalization we achieved

~ common procedures for quite different tasks

Z straight forward implementation of automation and scheduling
7 Due to hierarchical structures we achieved

~ service oriented monitoring and commanding

~ possibilities of inter-process communication

—Z We plan to generalize our parameter approach
—Z We participate in CCSDS to

~ share our experience

- standardize internal and external protocols

| i ,é:in
A ey 3 K’
Al
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Helm, Maximum Warp! Engage!
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~ A

WARP - Configuration Observation Processor

g GSOC - WOF GUI (S67) <3>
File Windows View Action Help

Ik? LRO [poY: 25/13:51:59
MName | [l
B 567 BlniniE] ‘COP Plt-Time:
O SE7-L4 =
L4 Summary MISSION: SC-MODE: || ~Antenna State
2 ACU
B3 ACU ~Antenna Config
EL3 ACU Predict Source Severity ParGroup Parllame Desired Range | [Value 2
= BB Prime
213 88 Pune < < CONALARN  S6712 CTLLWON deviesCoriComesteclink Lk
mL3 RFG
mULSPS - Eirp Plot 2 ™
. w COMALAN  S5710DCION  deviceComeoted LK LK
aloqger E Ml CONMALARN 85710 UCLION  deviceComeocted LK LK
aCop o 2 CONAAN 86712 UCTWON  deviceComected LN Lk
5 wsp o R COMALAN 6710 RICION  deviceComected LK LK
@cClient 2 3
il lEE CON ALARN 85710 KSY2WON deviceComected LK Lk
o Acu Em oy oo I |
asummary 2 COMALARN 86710 WSPLWON deviceComected  LINC LK
mDsbug » BROR 6712 LSRN testChainaeise OFF o«
OcConnection
oo E ERROR  Sla AN poweron 1 ac
G AR SelaAciwoN  tagesr 80 o1 a0
L 5 EROR Sl ACLON  sctwelB 30 1 20.000019
BIFM-1 — &
BIFR-1 4 [41¥]
BIFR-2 X
BIFR-3 L Sort I(ey - [ Refresh Tahle l [ Reset Statistics
BTMU-A E
aTMU-B @ ~ || |Last Response

|PDE Systime: 2012025713 :51:59 Input Buffer 0# Clients: 35[# Consumer 11|# Generator: 24|# Updates last sec(@bs): 51
[Cmdt: [~ mon: B|GEN: [~ PDB: [l
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Automated Rang

Eile

G50

RC GUI

Windows

View Action

Help

DTimeline
EResult Plot
EwWorkflows.

© BsgA

WAX1P Detail
BWAX1B Detail
WAX2P Detail
WAX2E Detail
© BsaG
WGX1P Detail
WGX1B Detail
© Bsgk
EWKX1P Detail
WKX1B Detail
WKX2P Detail
Logaing
® Emergency

Scheduler:

Schedule | Log

~Current A

~Scheduled A

PkiTime

— |
progress o [

axtp_|axer _[[exip _|[kxip _ [kxer  |[wsor [l ws7i [l
axie  |aes  |exs ¢ ks |kes | wseslnses |

——m

Zoom

Cancel All Jobs

Workflow 1
Current Workflow Current Workflow g
pr—— et o |

Class:

|

g

Workflow Filename:

Workflow 2

2565000000 —

256.0000000 —

2555000000 —{

255.0000000 —{

254.5000000 —

8320

1
8440

SB1:

ime Avg. vs INDEX

269.5000000

269,0000000

268.5000000

2680000000

267.5000000

267.0000000

266.5000000 -

r
9360

T
9380

T
9.400

T T T 1
9420 9440 9.460 9480

PDB Systime: 2012-025714:

-29)Input Buffer:

0/# Clients: 21)# Consumer: 6/# Generator: 15/# Updates last sec(abs): 46

cmd: [ |[Men: [ |[GEN:["|[PDB: [l

DLR
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Configuration Management - Example NEMO @ GSOC

Area Instance |Area Instance | Area Instance
i OPS-Support NIS_SUP| OPS NIS_OPS

sup vlans
tcp 40012

\

SRV =] sv
PROC amy PROC
PXdmz11 ﬂ
NOS
\Area Instance
Management NIS_MGMT

; O Master tcp 40002
NEMO Admin A
configuration

monitoring client

user MGMT
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