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Quick-Look Analysis System \\Qm cSd

e Euclid SOC is in charge of designing, developing and running a QLA system
capable of:

» running autonomously over ALL data;
» verifying that the intended planned activities are executed;

» analysing the data to identify instrument problems (misconfigurations,
sudden reconfigurations, impacts, others) that could be mitigated with
fast SOC/MOC/IOT intervention;

- data include VIS, NISP-P, NISP-S “science” data, i.e. including
calibration exposures

» analysing and extracting H/K parameters from instruments and S/C;

» analysing AOCS data for pointing performance assessment;

» providing quality flags and alerts, augmenting but not part of the level 1
product (i.e. not defined by level 2 requirements).

e QLA will use level 1 data and run some processing on it - “level 1.5” data
produced on the fly (eventually stored only in a local buffer archive). The
level of processing is TBD depending on performance.
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Euclid Level 1 {zesa

e Level 1 is the processing function that gathers and conforms to the data
model the data from On Board and from ground, ready for processing by
the SGS.

e It is a “special” processing function, since its inputs are not Common Data
Model compliant.

e It is also “special”, since it is the only processing function where timeliness
is required (i.e. 48 hours from reception of last component)

e Alevel 1 “product” is thus a collection of data containers and associated
metadata. It is not necessarily a self standing item (i.e. a zipped file) but a
reference in the EAS to metadata and data files.

e The development under EC, however ESAC runs it and contributing to some
components: house-keeping telemetry (HKTM), framework, interfaces.

e All the incoming and generated data is ingested in the SOC local EAS
Storage, and published in EAS. A distribution policy will ensure that level 1
data is available to all the subsequent Processing Functions.
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s,
Level 1 Functional Description i\ﬁ\&éesa

e The system takes as inputs the
raw CFDP files containing
instrument scientific data, and

VIS CFDP files NISP CFDP files HKTM files also HKTM, ancillary & other
AUX VIS Data AUX NISP Data MOC Data )
EAS EAS SOC Data external items.

Time/Object

e The instrument processors
gather all data belonging to an
exposure, decompressing it and
formatting in the level 1
Common Data Model structure
(FITS).

e Another module deals with
HKTM and other sources
metadata extraction, and with
the generation of the HKTM
data files.

VIS
LE1

NISP
LE1

Control

e Given different time spans
(daily for HKTM, per exposure/
dither on the Science),

Aux Metadata P&Zi:zzi:ag coordination is required.
Data Items e The products are registered in
EAiéfrgC local the EAS, involving metadata
9= registration and DSS storage of
data files.
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QLA Considerations

e QLA will run automatically over all received data sets:

>

This means being able to “understand” and qualify quickly all possible
instrument modes and data types.

A report shall be ready within 48 hours from data reception from MOC
(including level 1 generation). Not all possible checks fit.

QLA is memory-less: runs over single products, without knowledge of
other past exposures.

It generates metadata quality information gathered in the form of reports,
and alerts on the “lesser” quality products.

For these lesser quality products, QLA will offer ad hoc visual inspection

(through external tools) and processes to be conducted by an operator or
scientist.

Extracted parameters and results will be uploaded into the ARES database
which will fed the health monitoring system (HMS)
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QLA Use Cases

e Automatic cases:
» Data ingestion
» VIS Checks
» NISP Checks

» System Checks (i.e. pointing, certain
verification on HKTM, etc.)

» Alert generation (based on the checks ,
Visual and

outcome) ERIEY
inspection

e Manual processing of given inputs (all
or subset of previous)

e Visualisation of data products

e Extraction and archive of QLA product Reports
information as parametric metadata
e Generation of QLA reports The system will run automatically on all data
received, based on triggering rules implemented
° Interfacing with EAS at the QPF. However, it allows for manual

operations (Instrument Scientists at SOC) to
verify Alarms or to more closely examine given
data sets

Luca Conversi | Euclid Science Operation Centre 6 Euclid Calibration Workshop | ESAC, Madrid | 23/09/2016

=
— 0 e cz ™8 - I W = "0 O — 2 == OH I T S5 =< L (gwtlid European Space Agency



QLA Architecture \\Qm cSa

e QLA Processing Framework (QPF) provides the processing framework to
execute system functionalities, implements the main HMI, the data access
and persistence mechanisms, the logging and the management of the
tasking, and the gathering and collection of reports.

e QLA Diagnostic Tools (QDT): they implement different algorithms and
functions to perform over the data. They encompass data extraction (HKTM
and parametric data), data processing and reporting:

» Common (including HKTM extraction and processing)
» VIS functions

» NISP functions

» AOCS functions

e On top, it will rely and integrate external tools for more advanced data
analysis (e.g. Sextractor, Scamp) and visualisation (e.g. DS9).
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Health Monitoring System \\\W CSd

e Euclid SOC is also in charge of designing, developing and running a HMS
capable of:

>

>
>

gathering all observable parametric information linked to instrument and
mission performance;

archiving it in a mission-long database: ARES;

providing access methods and tools to investigate and identify trends and
evolutions;

providing this access also to IOTs;
running automated analysis;
providing systems for automatic alerting.

e Data in the ARES database will come from e.g. H/K information, but also
from “higher level” processed products such as parameters obtained during
the QLA analysis
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QLA Current Status

e Jt is a software developed in Python (QDT) and QTk/C++ (QPF)
e The QLA was released as part of the SOC V1 software release in April 2016

e The QPF component very advanced, implementing:

HMI (System Start, Stop, Log, Monitor, Partial Configuration)
Task registration, configuration and connection

Execution of processing

Access to EAS/DSS

Internal DB for local persistence of products

v v v Vv Vv

e The QDT was released for VIS, allowing a subset of checks to be
implemented over raw data sets as produced by the VIS SIM data as well as
lab data (some reformatting needed). Available as stand alone functions
called from command line

e VIS processing emanated from a VIS-QLA Data Description and Diagnostics
document, describing the “pipeline”. A NISP similar document under
evaluation, provided by IPAC

e Tested successfully on V1 release
e AOCS diagnostic tools developed in MatLab
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QLA QPF System

File Edit Tools Window Help
Main Control

Actions

STOP SYSTEM

System info

Stalus:
Verbosity: INEO

Uptime:  2016-05-11 10.06:33 192
Hosts: <hosts>

Setup

v Dedug Info

Log Messages  Dataingestion = Monitorng

Processing Tasks ~ Agents Status

Staned s

Finished at

Browser IntemallLocal Archive

Aleds

Task Name

Prec, Element

Configuration Tool

Source. homekwcopspleigaef vi_ et _multhost_eucdevO2 seucdev0d json

Hosts
Geneeal

Host name

1 eucdevO2 netd lan

2 euwcdevO3 neld lan

Omer Information

L
1066.180.97

10688.180.95

Mastr Host eucdevO2retllan

Host Type
Master Host

Num AQents

2

Processing Host 5§

Status Progress

Exit Cose

me may. 11 1124132018
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QLA QPF System Logging

File Edit Tools Window Help

Main Control 2
Log Messages  Dataingestion  Moniterdng  Browser  IntemalLocal Archive
 Actions
v
QPFHMI - 0 EviVeg - DanMng - 0
STOP SYSTEM 10000307 53000 OPFHME (1] Mo 3 ate: OPERATIONAL a | 1985 200001 Bying () ncom g messsage: INDAT A [0 AU N KIVOW WV el 1 "1 rmer ™ =3 ", “tm Mo procke 5 BUC. MR INFO CO000 a
1106 46 501574 OPFHVI (1] Feaming messsege TASK WES 1196050 200 578 B I [ reom g messsege. TASK NES 1 20000707 TODSONET", ek 15"
THMEA8. 501070 GPFHA (1] New Toash Ras crark: TH A 00051 1T840 2 111700 200000 BN [ OO g esisage. TASK NES 0 P B O, TT y ™ TN N PO i T 708 007, A ™ G 0000 17, et
Stop processing TUME AL SO &7 GPFMA 1] WOnry Messsage TARK NES 1117108 JO0TAN BN I [ VNOM P Pesisagn TASK RES TR T R T
mm “‘ TUMAL SCTWRE COFFMA (1] M To0A Mas Nk TEhAQ T JORMONT 1T 118481 - 241 11708 JORTTA NI () RECEIED NOTSICATION OF TARK TEADH-JONM0NT 17111801 PUC_ NN AO C-Om 1 JC000NO TORMOMY i “umipace”™ Thecxcy
1M AR SN P8 OFF MM 1] Foamig messsags TASK AES FINISMED AT 2016009 1 F Ol MO0
110050 S0DS00 QPR (1] Mo Tk Men crurk: TakAge! -J00a0S 171196441 - 4 - 1 19704 29 et By ing () ncom g messsage: TASK NES 1111 00ONGS Datadirg | 1] Focreing messsage: INDAYA
1147 00501790 OFFH [1] roaming messsags: TASK AES 197 04 220042 BviNng () NEC EIVED NOTHFICATION OF TASK TakAget 2008081 171116441 119922 000000 Datsiirg | ] ERROR Paled amd INSERT INTO procets o gt i procct hpe,
. System info 1107 00 S0R006 OFFHME (1] Mo Tonk Pen crar  Tob A 2008051 171196441 - 6. 1 PINISHED AT 2016081 4T 094 700 P | b KL procked semin, peoche | se, comion KL Peingmerd K coemocs KL 8 e,
: 11T 04 5016088 GFPFHUIL [1] Feanig messsege TATK NES 1117 06 200650 B IMG [ Foom g messsage. TASK RES PRI, oL T, O IR e, W) VALUES (EUC NIN VRO C1130:2 20000700 TOS 1 5
Stat TUAT 08 SRS GPFHUL [1] M Tauk Mas OFari | TokAQe! SOMM08T 171198441 < 100 © T1UTI032 J00ME0 I I [ NN PG Peesssage TASE RES THIRLINPC?, 0,00 00, &34, 1, 1.2, CNI0F, 0000007 G 118K, 001 0000 G0 0000 9,
us. STUIN — TUNT 08 MEET TS QFFMA 1] FOamryg Messsags TARX NEs TP S0 INIANY) () FXOM D Messsage TASE NEE TTOTRORTT N TRCES T RN O OpS R T RO
Vorbosity INFO 1107 00 S0P CPPMA (1] TRy messsage TASK AES T1AXNT J000 0 BVINNG [ oM NG messsage INDAT A BUC NI WAG C-11302 000NN TOS1 1 WIS amdy BRMOR Gupacale hey vake « Kl reps
- 11T 00 807740 OFFA [1] Mo Tass Ren crark: Teb A J0ea0S1 171117081 - 0 - -2 1718200 M Bviaing () rcom g messsage: TASK AES Cormimie pocach e phey™
W"".E 2016-05-11 10:06: 23 192 TUATAZ S01725 OFF VI [1] roaming messsage: TASK ALS 197 22 200645 BN (1) rcom g mesasage: TASK NES DETAIL Way procsct ESaBUC NS INFO C-9430-2 20000000 T O ¢ S5 abwocdy ex i
1T 12 SOR000 QPR [1] M Tank Pam chark . TobAGee 200051 171117041 - 2. 1 1997 22 200 507 EBvIMNG [ NECEIVED NOTHFICATION OF TASK Tak A 2008081 171117041
Hosts <hosts> TUAT 16 S0RS QPRI (1] Foamiy messsege TARK AES PINISHED AT 2016081\ TORMTIS 11VRER OETET DalAg | B ERRON
TUNT V0 SODNEC GFFMA (1] Men Tah R 05 THAQOQ JOMMOSTITININGSY « &40 T30 24050 BN [ ] YOM P esisage TASK RES 0 A U N RO IV T T T R TN T O T RO T TG AR INPD S
TUAT TR SOTANR OFFMA [1] FEamay Meassssgs TARK mes 11730 MR A () RECEIVED NOTESFICATION OF TARK TEADO OO 171115081 2 CECUOTTOS1 1N TR TR
TUAT IR SOTREN OFFMA (1] Mo Tank Mes crark: Teb A J0eaoM 171110081 - 8- 1 FINISMED AY 2Ot s F O M iR AL PHOCRC TR O PO TT P NN PO PO S K00 00 e lae” O 000 Y iae
1197 22 501743 OPPMA [1] Freaming messsage: TASK AES 11170 J0000% BINNg () eom g messsage: INDAT A T e 000000 T 4% £ S Ut T hOme sUEcps GRE O THos
1147 22 SOR0C2 QPP [1] Mo Tamk Pen chark : TakAgee 2008051 171117041 - 100- 0 11901 200001 BviMNg [ Incom g messsage: INDATA EUC NI RO C-11302 S0000700TOH 1 SI2 o “utipace” INBONY
1147 22 0008 QPP [1] ¥ o] TASK nes 111921 200799 By ing [ eom by messsage. INDATA
- - -
Y ———C 1 = =
110904001440 THROR (D] - NIN_INFO - BUC AR INPO. G000 4 20000007 TONSOSST | e\ # am gl " a | VIS LB MetemieCome ltn -
UG NN INPO. G000 10000000 T IMOMT e VU A OO0 K2 TR AN (1] P B 1 e LT VIR Mt e b
TUMOLCOTASE TR (0] « NIN_RAW © FUC NIR_SAN C 11300 000000 TOSTTRET {1800 NOMe S aps qpe O asrmda Ty TN LD OOOOT TN (1] Seeaciec AQWY & TR0 AQM
FUC_NIR_RAN C11302 X000NOr 1081188 1) THE A0 OOONNS T AN [ 1] WO Meessage TASK RS
110000154 TanO (D] - SR INFO © BUC_ SIR_INAO W-1120-2 J00000ONTEOSSSET | e MOmesucops RO aniL s e 1y 1900 8 O00NS0 Yok Al [ 1] recrming messsage TASK S
EUC SIN INAO W-1120-2 00000OTTO0SSSET wn) 190658001740 Teb Mg | 1] roaming messsage: TASK AES
1100 0L 001 460 TanOm (D] - S0 AW - BUC S0 AW W-11202 20000707 TODSSSET | Il homesuccps Gl deln st idon 1y 191700 000800 Teb Mg 1] Foaming messsege TASK AES
BUGC GBI AW W02 20000000 TONSSSET | 1017 02 00MM0 Teh Mg [1] Foamig messsage TAGK PROC
10008 GOSN TRnON (D]« VIB RO | BV VIS ARG W 000N /| SXGKGTOT TOIMET 7 {10 T st O S Ty TN 00 OOSNI0 Tk A [ 1] M o) PR v of M
FUC VIS INFO_ WO00T- 1 _ 0000 Or TOE T amg VIS ART  Madaniec ot ton
TUMOLCOTE'S T (O] - VIS A8 META © FUC VS AFT META W-0001-1_J00000N0F FOOMET TE | ML MErmes sacops. Gt ot s K5 s o TET 00 OOSLES TahAg [1] Mo s 1 e’ LFT VIS Metaaniec otec r
BUC WIS LET META W Q0019 0000 Tanes 12 xmy 190700 008540 Tk Al 1] Sebciect AQwt i TEkAQeS
110904 001 400 T (D] - VIS MM - BUC WIS AW W-0008-1 S0000700 TN 72 [ i home succpe gt dels s 190700 001742 TakMrg [ 1] roaming messsags: TASK AES
BUO WIS RAW W-0000-1 20000707 TODGA 72 1) 907 04 006779 Toh Mg 1] roarming messsage TASK MNES
1109 24,001 135 TanOn {1 Feom g messsege. INDAT A 190708 0VENS Teh Mg (1] Foamig memasege TAGK NES
1100 24,001 1S TanOR (D] Curmrd combgm (orbe s TH1T N2 COVEED Teh A [1] Wiy remasage TARK NES
TUM Q0100 TR (0]« NIN_INSD - BUC MR INFO_ C 11300 XS000GTTOS 1T [ r L £ " AT S CONEON TR | 1] WOanay) Mesasage TARK mEn
FUC _NIR_INFO C-1530-3 JC000N 08 ¥ 08T 5 W gy TRNT W OCEEND Tah Mg [ 1] FEanayg messsage TASK AES
T2 O01 290 TanOu (D] - NI AAW © BUC IR MAN C-11302 0000007 TOR 18I | 1800 NOme succps. GRt G serde TV 1917 22 00064 TehAlrg (1] recming messsage TASK PROC
EUC MR AAN C-11302 20000707 TOH 1 582 ie) 194722 00060 Teh Mg [ 1] Mecumeted Process g of Muse
11020001217 TanO (D] - SN INFO © BUO SN INFO W1 1202 20000007 TOOSSSET | Iie. ' homesucopn (o met dew 1y VIS LEY Prxcess iy
BUC IR INFO W 1202 20000007 TO0SSSAT ) V0T 22 000000 Tk Mg (1] P Ewes. 1 e LET VIS Pracesscr
VUV 24 OIS TonOm (D] « BN RAW - BVC BIR_RAW W1 1202 S0000T0T TOIMIMET {1l e ssaps (O omin sarda Ty NNT G 000 SO Tel Ay 1] el AGd B TR AGKS
BUC_ BN AW W02 JCOOCOE T OOMASMAT | TR1T 30 OENEIS T AN 1] WOy esssage TARK NES
TUML Q0100 T (O] - VIS RO - PUC VIS INRO WO -1 XCR0N0F TEIMET P | 1 NOme susops. (Rt ania aarda T TEAT I 10008 TehAg | 1] FOamay) messsage TASK Rrs
EUC VIS INPO_ W-0001-1_ 20000000 T 04 T2 g 1T A2 O0UIET TahArg [ 1] Foaming messsage TASK FROC
110020001298 TenO (D] - VIS LES META : EUC VS LEY META W-0001-1 20000000 TOMATZ | Ml Frrmesucops cpt s s chiveout 194742 000280 Tek Mg [ 1] Mecumebed Process g of Muse
EUC WIS LEY META WO001.% 0R0000TTOMMA1TZ am) VIS LEY Prcess iy
1YV 24. 0012463 TnOw (D] - VIS AAN | BUC VIG RAW W-0008. | SO000TOTOMN 72 [l Fms sunops (ot dein s 1y 1907 42 0000 Teh Mg [1] o Ewen. 1 e LEY VIS Pracenscr
BUG_ VIGRAW W.0000 | 000707 TaNGS 72 1) TN A2 OGRS Tk A [1] Tt A & Tek Aged
v -
Setup
v Debug Info DataNng Eviing LogNing QPFFHMI TekAget TekAg2 TskMag TeaOre
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QLA QPF Local Archive System

OLA P
File Edit Tools Window Help
Main Control -
Aclions Log Messages Data ingestion Monitering Browser IntemalLocal Archive
PRODUCTID PRODUCTTYPE UCTST 10DUCTVERSIC PRODUCTSIZE  CREATOR  INSTRUMENT OBSMCDE STARTTIME  ENDTIME REGTIME VAL
STOP SYSTEM 1 EUC_NIA_INFO_C-0080-1_20200707T0GS0882 NIR_INFO OK  01.00 842412852 SOC_L1P vis TEST 20200707 0... 200101-01 0... 20160511 1... fhe//home/eucops/qot/datainbo..
Siop processing PRl EUC_NSR_INEO_C-11302_2020070; NIR_INFO OK  01.00 875967284 SOC_L1P vis TEST 202007407 0... 20010101 0... 201605-111... fhe//Mome/eucops/qpt/datainbo..
e 3 | EUC_NSR_RAW_C-0030-1_202007 07T 0350552 NMRRAW  OK  01.00 8501906834  SOC_LIP vis TEST 20200707 0., 20010101 0., 20160511 1... 1He//MOme/eucops/qpL/dataingo.
Systom info 4 EUC_NIR_RAW_C-1130-2_20200707T 0411562 NIR_RAW OK  01.00 550190634 SOC_L1P VIS TEST 20200707 0., 200101-01 0., 2018-05-11 1., 1he//Mome/eucops/qpt/dataindo
Status: 5 |EUC_SIR_INFO_W-0020-1_20200707T 0334522 SIR_INFO OK  01.00 842412652 SOC_LIP VIS TEST 2020-0707 0... 200101-01 0., 2016-05-11 1... fike//Mome/euc ops/qot/datatindo..
Vorbosity: INFO 6 EUC_SIA_INFO_W-1120-2_202007 07T 0355562 SIA_INFO OK  01.00 &75967284 SOC_L1IP vis TEST 20200707 0... 20010101 0... 2016-05-11 1... fhe/iMome/eucops/qot/dalaindo. .
e NI EE AN 7 EUC_SIA_RAW_W-0020-1_202007 07T 0334522 SIR_RAW OK  01.00 926005789 SOC_L1P vis TEST 20200707 0... 20010101 0... 201605-11 1... fhesiMome/eucops/qpt/dalaindo. .
S 8 EUC_SIA_RAW_W-11202_20200707T0355552 SIR_RAW OK  01.00 926065789 SOC_L1P VIS TEST 20200707 0... 20010101 0... 2016:05-11 1... fle//Mome/eucops/qpt/datainbo..
9 EUC_VIS_INFO_W-0000-1_20200707T 0334522 VIS_INFO OK  01.00 950656242 SOC_L1P vis TEST 202007407 0... 20010101 0... 2016:05-111... file//Mome/eucops/qpt/datainbo..
10 EUC_VIS_INFO_W-0001-1_20200707T 0344172 VIS_INFO OK  01.00 050656242 SOC_L1P vis TEST 20200707 0., 20010101 0... 2016-05-111... 1ie//Moma/eucops/qpt/dataindo,
11 EUC_VIS_LE1_META_W-0000-1_20200707TO3M52Z VIS_LE1_ME.. OK  01.00 STTO417 SOC_L1P vis TEST 20200707 0., 20010101 0., 2016-05-11 1. fhe/Mome/eucops/qpt/data’archi
12 EUC_VIS_RAW_W-0000-1_202007 07T 034522 VIS_RAW OK  01.00 BR5ITA002 SOC_LIP VIS TEST 20200707 0... 20010101 0... 2016-05-11 1... fhe/iMome/euc ops/qot/dalaindo. .
13 EUC_VIS_LE 1_META_W-0001-1_20200707TO34417Z VIS_LEI_ME.. OK  01.00 &IST70417 SOC_LIP VIS TEST 20200707 0... 20010101 0... 2016-05-11 1... fhe/iMome/eucops/qot/data‘archi. .
14 EUC_VIS_RAW_W-0001-1_20200707 10344172 VIS_RAW OK  01.00 88374002 SOC_L1P vis TEST 20200707 0... 20010101 0... 2016:05-11 1... fhe//Mome/eucops/qpt/datainbo..
Setup
v Debug Info
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QLA QPF System: Agents And Tasks

. .
File Eait Tools Window Help
Main Control 2
Log Messages  Dataingestion  Monlledng  Browser  IntemalLocal Archive
Actions
Processing Tasks  Agents Status ~ Alerts
STOP SYSTEM
TekAge1
System info Total tasks. 2 Run OWalt. 0 0S10. 0Fall. OFin; 2 Clent/Server 1cp://10.66.180.97: 7111 tepu//: 7111
PO 1N T ALISED ] Max, Concurrant T k:s: 3 | Load Avgs.: 2,14 1.55 1,27 Up time: 0
Verbosity: INFO TskAge2
Uptime:  2016-05-11 10.06:33 192 Tolsl tasks: 2 Run: O Walt: 0 0 Sto: OFall: 1 Fin: 1 Chent/Server 1Cp://10.66.180.07: 7112 tepe//*:T112
Hosts:  <hostss M. Concurrent T as k5.3 | Load Avgs. 2.14 1.55 1.27 Up time: 0
TekAged
Total tasks. 0 RAun O Walt. 0 0S510. 0Fall. 0Fin: 0 Clent/Server 1cp://10.66.180.95:7 113 /1cp://*: 7113
Max, Concurrent Tasks: 3 Load Avgs.. 2.14 1.55 1,27 Up time: 0
TskAged
Tots tasks: O Run: O Walt: 0 0 St0: OFall: OFin: © Chent/Server 10p://10.66.180.05:7 114 /tcp://*: 7114
Max. Concurrent Tasks: 3 Load Avgs.: 2.14 1.55 1.27 Up time: 0
TskAges
Total tasks: O RAun. O Walt: 0 :0510: 0Fall: 0FIn: 0 Clent/Server 1cp://10.66.180.05: 7118/ 1cp//*: 7118
Max, Concurrent Tasks: 3 Load Avgs.. 2.14 1.585 1.27 Up time: 0
TekAget
Tota tasks: O Run OWalt: 0 S10: OFall: 0Fin: 0 Clent/Sarver 1cp://10.66,.180,05:7116/1cp://*: 7116
Max, Concurrent Tasks: 3 Load Avgs.: 2.14 1.55 1,27 Up time: 0
TekAge7
Total tasks: 0 Run: 0 Walt: 0 0510: 0Fall: 0Fin: 0 Clent/Server 1cp://10.66.180.05: 7117 tepe//*: 7117
Max. Concurrent Tasks: 3 Load Avgs.. 2.14 1.858 1.27 Up time: 0
Setup
v Debug Info
Luca Conversi | Euclid Science Operation Centre 13 Euclid Calibration Workshop | ESAC, Madrid | 23/09/2016

i

— 0 b cz ™ - ] W

o
= 111l — O I == X I}l T I= > < L @wtlid European Space Agency



QLA QPF System: Database Interface

File Edit Tools Window Help
Main Control 2
Log Messages  Dataingestion  Monllerdng  Browser  IntemalLocal Archive
Actions
STOP SYSTEM
Id =~ mag_date neg_from meg_% mg_type nsg_boas
System info s 5.180.97:7 111 tep://*: 7111
: ¥ QPSQLewcops Qqpidd 7 920648 118161006 TeikAge! LogMng DATA_INFO N [*header [‘cre’ 0, ‘dale Creation* * 20160511 T100637*, "catm Recepton” * ‘dat Teansmission® ** ‘e stinatc ot e
configuraton 1.27 Up time: 0
SHPEN  (NITIALISED | message_type 8 920649 114761006 TeikAge2 LogMng DATA_INFO N (*header” (crc’0, ‘dateCreation’* 20160511 T100637°, "date Macepton” ™ ‘date Transmission® * ‘de stinatc
L fty: e — . 9 920650 1148161006 TskAge! LogW DATA_INFO N ("header” ["crc" 0, "dale Creation':* 2016061 1 T100639", "date Pece “dadeT | ‘de stinaic
node_staes / Ll ogMng . y "0 reation'* . " pron” ™, mnsmission” ™ ‘des
Uptime:  2016-05-11 10.06:33 192 obsenvelion mModes B.180.07:7112Mep://*:T112
Hosts. <hostss ‘ 10 928651 115161006 TskAgeZ LogMng DATA_INFO N (*header* (‘cra"0,'daje Creation® ' 2016051 1 T100640°, "date Recepton” ™ ‘date Trmnsmission® ™ ‘de stinaic  1.27 Up time: 0
insYureris
crealors n 928652 115161008 TskAge! LogMng DATA_INFO N (*header* (‘crc" 0, 'dajeCreation ' 2018051 1 T1006842° "case Recepion” ™ ‘date Tmnsmission® * ‘de stinaic
product_ssatus y T
mak_status 12 928853 LogMng | DATA_INFO (*header” (‘erc' 0, 'daleCreation’ 2018051 1 T100842" "cate Recepton ™ ‘dae Tmnsmission® * ‘destinat 1 ’”"6'71’”0"""7"’
msk_outputs  1.27 Up time: 0
fasks_ink 13 928654 115161008 TikAge! LogMng DATA_INFO N (‘header (‘¢rc’ 0, ‘dale Creation’ 20180511 T100643° "cam Reception® ™ ‘date Transmisson® ** ‘de stinaic
variables
aorms 14 928655 118161006 TikAge2 LogMng DATA_INFO N (*header” (‘crc’ 0 ‘date Creation* 201605611 T100643° "cam Recepton” ™ ‘daw Tmnsmisson® * ‘e stinatc
peoducts_inio 2 5.180.05:7 114/1cp://*:7 114
sk_inputs 15 9327256 MANG 14 EviMng LogMng DATA_INFO N ("header” [‘crc’ 0, 'dale Creation' ' 20160511 T111437° "cass Macepton” ™ ‘date Tmansmission® ™ ‘de stinaic 1.27 Up time: 0
16 920656 11A8NG6 1006 TskAge! LogMng DATA_INFO N ("header (‘crc" 0, "dale Creation' 2016061 1 T100645" "date Pacepion” ™ ‘date Transmisson® * ‘de stinaic
17 928657 115161006 TskAgeZ LogMng DATA_INFO N [*hender® (‘cre"0,'date Creation" * 2016051 1 T100645° "date Recepton” ™ ‘dats Transmission® * ‘de stinatc 5.180.98:7118/1cpu//*: 7118
1.27 time: 0
AL 928658 115161008 TskAge! LogMng DATA_INFO N (‘hender* (‘crc* 0, "date Creation' 2018051 1 T1006847 " "cate Recepion” ™ ‘dae Tmnsmission® ** ‘de stinaic up
19 9286859 11516 1008 TikAge2 LogMng DATA_INFO N (*header® (‘crc’ 0 ‘date Creation* 20180511 T1006847° "cate Recepton” * ‘date Transmission® * ‘de stinaic
B.180,05:7116/1cp.//*: 71186
20 928660 115761008 TikAge2 LogMng DATA_INFO N (‘header* (‘crc’ 0, ‘dale Creation’ 20160511 T100649° "cam Recepton® ™ ‘date Tranimisson® ** ‘de stinaic 1.27 Up time: 0
21 920661 1148161006 TikAge! LogMng DATA_INFO N (*header” (‘crc’ 0, ‘date Creation’ 2016051 1 T100649" "catm Reception® ™ ‘dawe Tmnsmisson® ™ ‘de stinaic
22 920662 11ANG 006 TekAgeZ LogMng DATA_INFO N ["header” (‘crc"0, ‘date Creation' ' 20160611 T100662", ‘date Macepton” ™ ‘date Transmisson® ™, ‘de stinatc 5. 180.05: 7117 nep//*: 7117
< 5 1.27 Up time: 0
S0L Query
| cwar | gubmn
S‘UP —_—T
v Debug Info
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List Of AOCS Checks

FGS HK Data
(Attitude quaternions)

X/Y/[Z Jitter evolution

\ 4 v \ 4 v
I :
Check RPE Crzgzl;t:da:r?eucir Compute Focal Displacement Compute Radial
specifications e in FOV Pointing Error in FOV
specifications
’ ;
Assess expected system PSF Outliers detection by
ellipticity in FOV PS analysis
: : Fit source trail in X Reconstruct jitter
VIS Linearity Exposure andY > % and Y
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Radial Pointing Error \K\»esa

e Translate jitter angles into displacement on the VIS and NISP focal plane

e Radial error evolution in the field of view (FOV)

© 100

Radial Pointing Error Map at ¢t = 11934 [sec]

g L] T T L
1.2 ] 5 ol w A A Aa > \ A
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1.18 1.2 1.22 1.24
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- 'é‘ 100 r . r
=, S0 R AN AR I Akt S ity
w 0.8 et
NG =
~~ >. 100 A A A A
0.7 1.18 1.2 1.22 1.24
o x 10*
0.6 g 2
:3
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&
0.4 ‘t,'-; -2 A A : s
r . - - N 1.18 1.2 1.22 1.24
0.2 0 0.2 Time [sec] x10%
XS(' [d(‘g]
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Ellipticity

e Compute ellipticity induced by jitter on a Gaussian beam
e Methods:

» Quadrupole moments

» Ellipse fitting at FWHM

» 2D gaussian fit

PSF.,. = PSF,,, ® Jitter

FWHM ellipse (non-realistic) 2 eled as
T 1[ sian 1

0 Optical PSF " Simulated pointing - Convolved System PSF
] N ) - - - )
— 10} ...‘}:{' -
2, kel
- L
2 5 Pl
& O - >
> it
(o1 .ﬂ." K of
~ .10} <
-15 ¢ . . . ~
-10 0 10 il -29 0 25 ol
X-axis [pix] X Relative Pointing [pix| X-axis [pix]
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\\\m
Pointing Reconstruction {cesa

e Target: reconstruct focal displacement (and eventually the spacecraft’s
attitude if possible) by using the CCD readout during the linearity
observations. Pros:

» Independent source of information
» Higher frequency than FGS HK data

e Simulation concept: simulate the readout of a CCD quadrant region with
some specified width around the original position of the selected source.

» Evaluate optical PSF according to a known focal displacement (X/Y) and
readout velocity (Y).

» Noise and background characterised from images generated with the VIS
simulator.

» Limitations: no CTI, cosmic rays not included in the simulations, Gaussian
PSF.

e Reconstruction basis: Perform one-dimensional fits of the PSF along Y-
cutouts to infer the focal displacement evolution.

e X/Y problems are decoupled:
» X-direction: evolution of PSF’s mean relative location.
» Y-direction: evolution of PSF’s area.

Luca Conversi | Euclid Science Operation Centre 18 Euclid Calibration Workshop | ESAC, Madrid | 23/09/2016
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Y-direction Reconstruction \\K

e Y-jitter can be viewed as slowing/accelerating the movement of charges
during the read-out

e The curve along the read-out direction will be equivalent to the derivative of
the jitter plus a constant: the number of electrons generated during a read-
out in case of no jitter

I
b
E
. 0 Simulated Focal (J,
8_ ’J Dlsplacemerizp- Yy
E 1 — T -ﬁe?();qfrno Y Poka T =
>'. 1 1 L 1 =T L | \\1" g J E I(p) —Blsplacelflhe:; (J’H'|_ C
0 10 20 30 40 50 60 70
o0 o0
0.4 (c = / / PSF(x,y) dx dy)
< —00 J —00
:é.-
< 02 . Pn
E i) = [ (1w ) 4
O | l pO
0 10 20 30 40 50 60 70
Readout Time [sec]
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Reconstruction Envelope

e Further correction available:
» Linear fit 1 Hz residuals from FGS HK data

» Combine the reconstruction of different sources in the FOV
MAG = 9 (Uncorrected) MAG = 9 (Corrected)

e Simulations show stars of magnitude 50 100 50 100
11 or below are needed for g I R o
- ‘© 30 % ‘© 30 96
proper reconstruction 3 3
=20 94 =2 94
E E
< 10 92 < 10 a2
o — Simulated Focal Displ — — - Fitted Focal Displ 0 “ 0 %
@ ‘ ‘ P ‘ el 01 02 03 04 01 02 03 04
E Frequency [Hz) Frequency [Hz)
g MAG = 10 (Uncorrected) MAG = 10 (Corrected)
5 w TI 1 1w 50 1m
g - T w0 HH %8 B 40 98
H- 1 E £
= 15 20 25 30 35 40 = 30 9% = 30 96
‘ ‘ { — Detrended area of PSFs} ‘ ‘ ‘ B g
T 001} a =20 i 94 =20 94
% E, 1 E,
= ol | < 10 H] R < 10 a2
L 11
@0 | 0 =l 80 0 90
o 001 1 1 1 1 1 1 1 1 01 02 03 04 01 02 03 04
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% T T T T T T T T = MAG =1 (Ca’t&!w)
E 2 o gn g - i ] i gMAG = 11 (Unoorrected) s0 MAC -
g_ q =] : a :
a O 'g 40 [ 98 'g O 98
8 20 n ‘© 30 9 530 *
(1 x x x x x Sim Focal Displ (25 Hz) =1
> 5 10 15 20 % o Sim Focal Displ (1 Hz) = 20 94 = 20 94
Readout Time [sec] — — —Fitted Focal Displ. 1 g- o E 10 t o P~
<
90 0 90
01 02 03 04 01 02 03 04
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List Of VIS QDT Checks

Common Checks

identify the VIS observing mode

compare commanded to executed/downloaded data.
subract the bias, for each of the 144 quadrants

convert to FLOAT each of the 144 quadrants

run a series of checks on exposures taken in all modes

identify all overflow pixels in each of the 144 quadrants

identify all underflow pixels in each of the 144 quadrants
determine the readout noise in each of the 144 quadrants
determine the electronic offset value in each of the 144 quadrants
Nominal Exposure Checks

determine saturation level in each of the 144 quadrants

identify saturanted pixels in each of the 144 quadrants

determine, for each of the 36 CCDs, the sky background statistics: mean,
median, stddey, ...

identify cosmics in each of the 36 CCDs

create a catalogue of objects for each of the 36 CCDs
identify potential objects, for each of the 36 CCDs
create list of fitlered objects, for each of the 36 CCDs
determine objects centroid, for each of the 36 CCDs
determine objects flux, for each of the 36 CCDs
determine, for each of the 36 CCDs, mean PSF image quality
determine WCS, for each of the 36 CCDs

determine pointing parameters, for each of the 36 CCDs
Bias Exposure Checks

flag new hot columns, for each of the 144 quadrants

determine the electronic offset value in each of the 144 quadrants

Flat Field Exposure Checks
set different thresholds depending on the LED used

identify saturanted pixels in each of the 144 quadrants

check how many pixels has less than TBD and compare to a given
threshold, in each of the 144 quadrants

determine the flat field fluence
determine small area PRNU, in each of the 144 quadrants

determine serial CTI from trailing, in each of the 144 quadrants

check the gain & offset consistency across quadrant boundaries, in each of
the 36 CCDs

determine the particulate contamination
Dark Exposure Checks
identify pixels affected by cosmics for each of the 144 quadrants

determine the average dark signal for each of the 144 quadrants

derive some statistics/information regarding the spatial distribution of
cosmics: are they clustered or spread on the FPA?

derive some statistics/information regarding the energy deposited by
cosmics

Charge Injection Exposure Checks
identify saturanted pixels in each of the 144 quadrants
determine the charge injection pattern for each of the 144 quadrants

determine the charge injection level for each of the 144 quadrants

determine parallel CTI from first pixel response for each of the 144
quadrants

determine parallel CTI from trailing for each of the 144 quadrants
determine serial CTI from trailing for each of the 144 quadrants
Trap Pumping Exposure Checks

identify saturanted pixels in each of the 144 quadrants

determine dipole contrast

Luca Conversi | Euclid Science Operation Centre 21 Euclid Calibration Workshop | ESAC, Madrid | 23/09/2016
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List Of NISP QDT Checks

Common Checks

identify the NISP observing mode

Nominal Exposure Checks

apply linearity correction

compare commanded to executed/downloaded data

subtract dark frame

run a series of checks on exposures taken in all modes

determine, the sky background statistics: mean, median, stddey, ...

identify all overflow pixels in each of the 16 detectors

identify all underflow pixels in each of the 16 detectors

apply bad pixel, dark, and reference correction for each of the 16 detectors

identify cosmics
determine objects centroid

determine mean PSF image quality

convert to FLOAT each of the 16 detectors

Flat Field Exposure Checks

determine image statistics

Dark Exposure Checks

determine image statistics

Linearity Exposure Checks

determine image statistics

run noise pixel statistics on objects to check for blurring

determine photometry

determine WCS

determine pointing parameters

identify spectra (check the grism PA)

check correct number of ramps are downloaded

Luca Conversi | Euclid Science Operation Centre
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identify lines (TBD)
All Ramp Data Checks

run on-board processing algorithm

measure read-out noise
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QLA Diagnostic Report Example

. . . B report.out
SImU|ated 4 Identlcal nes/root/SOC SW TESTING/VI_RELEASENQLANTEST _DATANVISIQLA_Checks/Flat/QUTPUT_DATAreport.out .
quadrants with different biases "CCD_NoCTI_NoCR_FLAT_Consistency.fits": {
- - LU {
RN G, O ) SR KN IO B B "CCD-Consistency™: {
"Result": “Warning"”,
"Values": {
! 2t G- PR le . "QiColumn-Q2Colunn: 310.0,
Bk B e A it S "QiLine-Q3Line": 3846.0046292947563,
VY : By N “Q2Line-Q4Line": 7072.0092585895127,
"Q3Column-Q4Colunn™: 3538.6255555555549
e e Ger_1erate report b
e 35 R R Raise warnings "Warnings": |
' : y . “Delta value between quadrants exceeded"
/ ) where applicable :
h
> “Ilumination_Fluence*: {
"Result": “Nominal“,
“average_fitted_surface™: 3010.8952721547394,
“peak_to_valley": 3.6793359313366207,
27 e TN v e, Tt , “surface_fitting“: [
T A AL A e e Oy A : Bt , 9.7042387947973515,
1 '} . L3S : 47 : 1.9816777014837557,
-2528.1523880105035
)
},

"Particulate_Contamination": {

"Result": “Warning",

"Warnings": |
“Low response pixel number threshold exceeded"

),

"low_response_pixels": 9247227
b
"0'1“: {

"Electronic-0ffset"”: {
“Result™: "Nominal“,
“Value": 1000.0031045751634

)

“Overflow-Pixels": {
“Number*: 1,
“Result™: "Nominal"

)

“PRNU": {

“Result™: "TBD",

“max": 5314.3846246356516,

“mean": 91.550173084268124,

“min": 9.6795451326183226,

“std": 487.88886683552886

Create CCD image from
the 4 quadrants

Y,
"Processing applied": {
“BIAS_COR": {
"Value": 1000.90
},
“GAIN_COR": {
"Value": 3.1

}
- )'
e aaan S ecsctammstEROTT
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HMS Web Interface (ARES For SMOS)
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QLA Development Ahead \Qm cSd

e Another main release of the system foreseen for Q4/2016, and then another
prior to the DR in 2017

» Consolidation of the QPF and QDT functions

» QPF orchestrator as per user request (currently per product type)
» Full integration between QPF and QDT

e VIS processing functions enlarged with test data coming from ground
testing and OU-SIM simulations

e NISP processing functions:
» Data description and diagnostics document under discussion with IPAC

» Development of the processing algorithms will be part of an ongoing
agreement with IPAC for collaboration in the QLA development

e AOCS processing functions:
» consolidation and conversion of diagnostic tools into Python

» full integration with QPF and QDT (for the pointing extraction from VIS
linearity data)
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e ESA - Euclid SOC
» Guillermo Buenadicha
» Luca Conversi
» Juan Garcia
» John Hoar
» Ralf Kohley
» Jose Carlos Gonzalez

» Matteo Miluzio
» Roland Vavrek
» Victor Villar

e NASA - IPAC
» Peter Capak
» George Helou
» Harry Teplitz
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