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WARP — The Antenna M&C at Ground Station Weilheim

7 Different antenna hardware
~ transparent to OPS
~ transparent I/F to GSOC

7 Need to configure the station
Z reliably

~ quickly typical slot of
20 minutes for [ PRRESEETEE-Cg

configuration and X-Band
and internal tests

- frequently

7 Hardware maintenance is
done routinely between two
passes
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The WARP Software
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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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) MON

‘ I I 1Parameter Channels
\A 4 v 1
() ) 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
O v v ; \ A 4 v 1 Y e
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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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- 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)

) ) MON

1t A‘ 1“ 1 ulparameterChannels

Script engine (workflows) ) o

allows for high level @;
commanding including "’
verification of action
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WARP - Example: High Level Commanding

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

& Eile Windows View Action Help
Missions " | LRO I Iro |poY: 25/14:03:03)
1ro
ISysTlme I
Icunent ‘Workflow: [I-[issicn Setup ]Actwe Stap![—'— ]l
[~ Wwaork
- |Progress D | wane |Hessage -
mission_setup_start 00004 —-Script finished
nission_setup_check_precond 00010 finished
store mission parans 00107 —-Seript finished
cortex reset 01386 --Script finished
@ mission primary ctx reset
mission backup ctx reset
mission setup check C —-Script finished
nission_setup fnd
mission_setup_set CONmission —-Script finis
A nission_setup_check Ulmission __seript finished Pa ral Iel Ste S
Mission Setup 00008 mission_setup_uplink setup 00029 ID:000-— —-Seript finished
Name Valid 00001 Starting script
Antenna Connect OK 00002 ID:000-- OK--Starting script
Acquire Pooled Cortex oK NTC--2012-025T14:00:32--5tarting script
rrrrrrrrrr oK DBG--2
Mission Activate oK Messa es DEG
© Setup DIR ’ DBG--2
Anterma Preset DEG--2 uplink_setup
DBG--2012-025T1 Table UPLINK

HPA Prepare

command logging and

Predict Handling for current Mission OK
Detailed Predict Handling DIR . .
oetran ayars o monitorin Chec ks
Trouble Shuntinq DIR
© Pre-Pass DIR
""""" oK
Data Flow Test ON - Longloop oK
UCT Reset [0):9
Data Flow Test OFF - Longloop

Prepare for Pass
SC Modes
Pass

WEF overloaded for
particular mission

Post-Pass
Mission De-Activate

Release Pooled Cortex

Secure Antenna

Antenna Disconnect ox switch_vmx_default
oK nission_setup_set ULmission

Miscellaneous DIR Cond001

Test DIR nission_setup_check DATAmission

00028
ooozs
00011
00009
00005

INF--2012-025T14:00:33--Wof Class:execute_data_table: Check paran
NTC--2012-025T1
INF--2012-025T1
DRG
DEC
DBEG
DBEG
DBEG
DBG
DBG

§67_L2_ULSPS_MC
set to

0:33-— [S67_L2_ULSPS_MON|txSignalDestination]z
Wof Class:verifyGroup: Successfully set

t ic

Success:

1 params to the

t param
t param
t param
tabl
table
tal

Set paran

t param

e =T

£
£
£
iof
£
£
£

Set param
Wof Class:execute data_table: VERIFY params marked with
[S67_L2_CTX1 MON|ifml ModulationEnable]: Success: set t
[S67_L2_CTX2 MON|ifml ModulationEnable]: Success: set t
[S67_L2_UC1_MON|carrier]: Success: set to ON (0 cycles)
[S67_L2_UC2_MON|carrier]: Success: set to ON (0 cycles)
[S67_L2_CTX1 MON|ifml_CarrierEnable]: Success: set to 1
[S67_L2_CTX2_MON|ifnl CarrierEnable]: Success: set to 1
Wof_Class:verifyGroup: Successfully set 6 params to the

iof Cl data_table: File not found (/o] «

NTC--2012-025T14:00:36—-Exiting script

finished
finished
finished
finish

--Seript
—-Seript

—-Script
—-Script

Skipped stepsj

sle_on
nission_setup_set_DATAnission
nission_setup_runSpec 00016 ID:000-— —-Script finished
Toos nission_setup_finish 00004 ID:000-- —-Script finished 4
G| IET K10
’ & Reset Q sop |
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WARP - 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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Configuration Observation Processor - State Machine

7 Keeps track on

& GSOC_DSI:_WOF_Workflow_(s67) - [Execute] E]@
« File Windows View Action Help =&
| | bir [DOY: 153/22:06:47 IXWXIVEH

actions and provide

SysTime:

a nte n n a State Current Workflow: [Start Uplink |Active S[—- - |
- Workflow
‘# - |Progress ID ‘Name ‘Message =
7 globa”y ®00001 100% start_uplink start 00004 ID:000-— —--Script finished
100002 start_uplink check state 00011 ID:000-- ——Script finished
200003 start uplink init 00010 ID:000-— —-Script finished
. Setup G100004 start:u.plink:activate_hpa00011 ID:000—— —-Script finished
E100005 start_uplink sweep ctx 00010 ID:000—— ——Script finished
00006 start uplink term 00010 ID:000-—— —-Script finished
¢ pass 00007 startuplinkset_state 00010 :000-—— —--Script finished
00008 start _uplink finish 00004 ID:000-- --Script finished ||
* e £l \ cID)
Q Stop | &

~ functionally
UL/DL

*

« GSOC_DSI:_WOF_Workflow_(s67) -
« File Windows View Action Help

[Execute]

SEREY

K| I bir [DOY: 154/18:31:46 XW-;IVEH

7 Prevents action if necessary
preconditions are not fulfilled

=7 Allows to initiate error-correction

SysTime: KRNy
Current Workflow; [Antenna Connect | Active S[- - - |

- Workflow
# - ‘Progress ID |Name ‘Messaqe =
® 00001 100% connect start 00004 ID:000-— —-Script finished

Bloooo2 connect 00077 --Script finished

if needed/execution failed

00003 STEP connect emulators
2100004 connect antConnect 00010 :000-—— —-Script finished
@ 00005 100% Cond001 00005 ID:000--— --Script finished
® 00006 100% connect_repair 00032 ID:000—— ——-8Script finished
®00007 100% connect_antReCeonnect 00009 ID:000-- —--Script finished
® 00008 100% connect_finish 00004 ID:000--— --Script finished
< J D)}
’ & Reset A3l Q stop |
Workflow:"Antenna Connect"
=== FINISHED SUCCESSFULLY === OCCURED ERRORS WERE CORRECTED ===

(Duration: 9.520 seconds)

7 Continuously checks configuration

/Cmd: |Mon: ™ |GEN: ”|PDB: W
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B GSOC - WOF GUI (S67) <3>

File Windows View Action Help

e LRO |poY: 25/13:51:59
% 8l | EErnE

o SE7-L4
oLd Summary MISSION: SC-MODE:

L4 ConfigiState

= ACU
EL3 ACU
BL3 ACU Predict
= BB Prime
OL3 BB Prime
© BB Backup
©L3 BB Backup
2 RFG
EL3 RFG
= 567 Plots
BACU - AGC Level Plot
BACU - Predict Plot
BACU - Time Offset
EBE Prime - FrameCheck
EBE Prime - RCY Offset
BEBB Backup - FrameCheck
BBB Backup - RCY Offset
EHPA - Eirp Plot
BULSPS - Eirp Plot
@SYS - RF Plot
= 567-L2
mQueued WF
mlLogger E
OSys Info
@Cop Info
5 WSP-C 7
OClient 1
EClient2
2 ACU
ESummary
EFreset+Offset
@ Predict
mScans
BAZ-EL
EDebug
OFixedPos
BAGC
BFointing
oconnection
Elog
2 BB Prime
@ General
ECRT
mETcy
BTMS-1
ERAU
@ocu
SIFM-1
BIFR1
BIFR-2
BIFR-3

ETMU-A
ETMU-B @

>
>
—t
)
>
>
)
n
—t
Q)
~—
)

Plkt-Time

Antenna State

~Antenna Config

Source ParGroup Parllame Desired Range Value

Y —

w
a
=
o
"
P
(o
2

T

p
@
&
@
@
2!
o
&
o

+ || [cast R 71D ¢ ection of update

PDE Systime: 2012-025T13:51: 59 Input Buffer 0 Clients: 3 neumpr: 11)# Generator: 24/# Updates last sec(abs.): 51

hardware okay?
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B GSOC - WOF GUI (S67) <3>

File Windows View Action Help

Antenna state:

I K2 LRO

[poY: 25/13:51:59

Name |

= 567
o SE7-L4
@L4 Summary
= 567-L3
= ACU
EL3 ACU
BL3 ACU Predict
= BB Prime
OL3 BB Prime
© BB Backup
©L3 BB Backup
2 RFG
EL3 RFG
= 567 Plots
BACU - AGC Level Plot
BACU - Predict Plot
BACU - Time Offset
EBE Prime - FrameCheck
EBE Prime - RCY Offset
BEBB Backup - FrameCheck
BBB Backup - RCY Offset
EHPA - Eirp Plot
BULSPS - Eirp Plot
@SYS - RF Plot
= 567-L2
mQueued WF
mlLogger
OSys Info
@Cop Info
5 WSP-C
OClient 1
EClient2
2 ACU
ESummary
EFreset+Offset
@ Predict
mScans
BAZ-EL
EDebug
OFixedPos
BAGC
BFointing
oconnection
Elog
2 BB Prime
@ General
ECRT
mETcy
BTMS-1
ERAU
@ocu
SIFM-1
BIFR1
BIFR-2
BIFR-3
ETMU-A
ETMU-B

LB E

configuration okay? |

Plkt-Time

MISSION: SC-MODE: <1 Antenna State

Antenna State

Antenna Upsratisas Mode

Antenna Config

Source Severity ParGroup

1B [=]E3

-Remute Jsum Alarm -Puwer On I

Autotrack

<4 [ACU - sSummary
Gen
(ACU status ST S<vo st=vs: SIS

Motde Select

Mode: _ ———————

Autotrack ‘ [

FIs

~AzZimuth

Current; Current:

Desired

STOP H PRESET H FREDICT H AFRD ]

60 o —

§C RC

80 o

-100 o 0.4 4

0.0

-120 o

024

Activate

0.4

04 02 00 02 0.4

Tracking Receiver Lock

calculated Time Ofisct: | N EHEEEGEEN < [

B 02 da3 7

‘ [Hre  |ariim [l tmt B Emerg

Refresh

2(-160 ——
AGC LvL:
Delta:

Were |
~Predict Of

Delta:

0 uimit I Emerg

Apply AZ+EL+TIME Offset

]
&
)
=
o
]
o

Actions

Deactivate

Open Form

>

Desired Range

=
o
=
3
T

Ctrl+A
Ctrl+D
Ctrl+R
Ctrl+F

Refresh Table l [ Reset Statistics ]

&
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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
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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)}
26

‘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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Functional Dependencies - Antenna Parameters

—Z Different HPA have
different working
points

7 Different signal paths
have different losses

7 Dynamic assignment
UC/HPA must be
possible
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Eile Windows View Action Help

w DOY: 1 :29
.E]@CP] -
R dBW
UC/HPA
HPA 2
R dBW
N _d




Functional Dependencies - Antenna Parameters

7 Different HPA have
different working

points
] ) i;le Windows !iff’_ Action Help : : :
— Different signal paths Ee—— —_—
have different losses o B
UC/HPA
7 Dynamic assignment HPA 2
UC/HPA must be . ™
possible
function

UC_Attenuation(a_hpa, a_uc)
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Functional Dependencies - Mission Parameters

Function DL-Frequency(2268.0)
{

Set DC: Frequency = 2268.0
Set TRK: Phase = Calib(2268.0)
Set TRK: GainX = Calib(2268.0)
Set TRK: GainY = Calib(2268.0)
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Operation-Procedures
within WARP
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NN A7

Statistical Analysis of Procedures - Completeness

7 Relates existing command
parameters (1189) to the ones
actually used

~ Untouched parameters

give room for potential
misconfiguration

—Z Total number corrected for

static parameters like
TCP/IP configuration

—Z Some (trigger-)commands not
used on purpose

—Z Same hardware in test assures
compatible results

i DLR

Deutsches Zentrum
fiir Luft- und Raumfahrt eV,
in der Helmholtz-Gemeinschaft
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90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

WARP

Completeness

B Untouched
B Covered

TIGRIS



NN A7

Statistical Analysis of Procedures - Effectiveness

—Z Compares commanded values to
the ones sent with the last 700
command on the same parameter

~ Keeping the antenna in well
defined states should avoid
commanding identical 500
values multiple times

- Requirements are met,
not established

N
o
o

Commands

—Z Some (trigger-)commands have
no meaningful value at all

N
o
o

100
—Z Same hardware in test assures
compatible results 0

# Deutsches Zentrum
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Effectiveness

M Total
B Changes
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Statistical Analysis of Procedures - Cunningness

Considered states:

7 Relates number of send

commands to the number of (1) Setup
changed parameters for several Antenna is configured to support
configurations a given mission or perform
~ Reach the desired state end-to-end testing
with the least possible (2) Prepass
commands Antenna points to the ascending
~  Prefer switch A—C over point of the spacecraft, data
sequence A—>B—C recordings are activated, uplink is
ready to be set
—~ Temporary states may be (3) Uplink
needed (A—B—A) Antenna is "green for command",

spacecraft receivers are locked to

=7 Starting with a global "reset" dling (PLOP-2)

contradicts the idea of (4) Stop .
cunningness Support is completed, antenna is

secured (HPA off, ACU park etc.)
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Statistical Analysis of Procedures - Cunningness

7 Relates number of send
commands to the number of 09
changed parameters for several
configurations

7 Reach the desired state o7
with the least possible
commands

7 Prefer switch A—C over ©°
sequence A—B—C

0.4

0,3

7 Temporary states may be
needed (A—B—A) 02

7 Starting with a global "reset"
contradicts the idea of 0
cunningness

#7 Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV

in der Helmholtz-Gemeinschaft

WARP

Cunningness

M Setup
M Prepass
] Uplink
M Stop

TIGRIS



Multiple Antennas
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Connecting WARP Instances - The Grand Picture
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Connecting WARP Instances - The Grand Picture
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———— Supported mission — Antenna state
| [poY: 25/14:56:21 L~ PP LIS
‘Name -
© 500 uLs
© S00-L4
DStation Sum, || Monitoring { Conncection | Debug }
- S69 bri §70 .
BLogger [
Remate Control Enabled Power Supply #1 Alarm
mSys Info | | _ Y
ECop Info - Matrix ETANDBY FOR PASS | nkhowN ]
State: State: State:
muLs o] S S
mDLS [s67u1 [ se7uz] seaut [ seauz | s7ouL [TOWER] S71UL [SPE
DLS_NOV | | BB prime: Fortexs ] BB prime: Cortexd | BB prime: -
o BB backup: Eortex 7] BB backup: ot ] BB backup: I
BTAF
| | STATION RMG - L2
= S ‘Station Resources \ R |
IDLS [Novotronik]
Station Resources Monitoring Log Debug
Monitoring I Device Information | Connection ‘ Debug l
~General ClasisasnurcE ‘State |Owner |Task |star1 Stop Desc. |m |
status: RN © BT% |
129.247.245.53 POOL LOCKEDSE7  BACKUP 2012- \55:54.882011%3000- 001T00: 00 00 . 000000 Cortex 1 1
| Manual Contal Alam 129.247.245.54 POOL_LOCKEDSE7  PRINE 2012- 5:54.884074Z3000- 001T00:00:00.000000Z Cortex 2 1,2
129.247.245.55 POOL_LOCKEDS69 BACKUP 2012 - :54 885446%3000-001T00:00:00.000000Z Cortex 3 1,3
129.247.245 .56 POOL_LOCKEDS69 PRIME 2012- :54 887010Z3000-001T00:00:00.000000Z Cortex 4 1,4
~Matrix 129.247.245.57PO0L_FREE SYSTEM POOLED2012- 54.892561Z3000-001T00: 0.000000Z Cortex 5 1,5
129.247.245.58 POOL_FREE SYSTEM POOLED 2012 - 4.894876%3000-001T00: :00.000000Z Cortex 6 1,6
129.247.245.59 POOL_LOCKEDS71 95335Z3000-001T00:00:00.000000Z Cortex 7 7
BB014][BB01B] [BBO2A|[EB02B | [BBO3A = .
Ii 129.247.245.77 POOL_LOCKEDS71 95665Z3000-001T00:00:00.000000Z Cortex 1.8
idle 1 1 129.247.245.67POOL_FREE SYSTEN 8840%3000- 001T00: 00 : 00. 000000 Cortex 10 1,9
SE7R1 —- - © ULS
Se7L1 - - 129.247.245.38 PRESENT SYSTEM - - 2319%3000-001T00:00:00.000000ZUL Switch Matrix 2,1
SEOR1 1 DL
|S69L1 } 10.21.2.174  PRESENT  SYSTEM 739%3000-001T00:00:00.000000ZDL Switch Matrix 3,1
S70RC - VMY 567
z;?:;{i 129.247.245 .71 PRESENT SYSTEM - - - \79%3000-001T00:00:00.000000ZVideo Matrix 4,1
S71LC Eha
ST 129.247.245.27 PRESENT SYSTEM - - - %3000-001T00:00:00.000000ZTime and Frequency5, 1 State:
S67L2 & Tue L]
SE9RZ 129.247.245.17PO0OL_FREE SYSTEM - -- 2012~ 3000-001T00:00:00.000000Z Tower Upconverter 6,1
o BB prime: otz |
Spare BB backup: ortex1 |
Spare .
Spare
dasSebpana assignmen
S73C1
S73C2
ST3ET £
Spare -u
[0 ] [ 4]

PDB Systime: 2012-025T14 :56 : 21| Input Buffer: 0/# Clients: 16 # Consumer: 9|# Generator: 7||# Updates last sec(abs ) El

cma: [ |mon: [/Gen: [|Foe: [
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GSOC - DSI: WHM Nemo

ARP"

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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Conclusions - Our Goals for WARP

7 Detection of errors before they become relevant
v Commands are immediately verified within workflows
v Discrepancies from desired state are detected and reported

7 Errors are real errors
v Break if verification fails
v The system communicates with the operator
> Clear definition how to proceed

7 No implicit assumptions
v All possible command parameters are set to a default first

7 Clearly and uniquely defined conditions of all antennas
v Shifting switches at well defined points

—Z Commanding antenna hardware and M&C-software redundancies with the
same tools
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Conclusions - Our Goals for Operation with WARP

7 Standardizing Procedures
v Actions do look alike on different hardware
v Mission specifics are handled in generic or overloaded workflows

—Z Apply changes at single points only
v Separation between
+  Antenna description
+  Abstract mission definition
v Define actual values by functions of all relevant variables

7 Sources of trouble shall be located easily
v Failure indications can be traced down to device level

« Distinction between hardware state and configuration helps to
identify reason of failure

=7 New missions can be included with minimal effort
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Conclusions - Outlook

7 WARRP is well prepared for automation
+  Slowly change the role of Weilheim's operations personal

7 WARP enables summarized monitoring of
v Several antennas
v Antenna hardware, M&C software and IT-hardware
+ Ground station and control center (end-to-end service)

7 Promising features maybe need to be applied more consequently
+ Improvements in mission parameter definition
+  Standardization of mission description
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Helm, Maximum Warp! Engage!
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