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What Makes WEAVE a complex datadflow?

Multiple observing modes, spectrograph setups and binning options
create a large configuration space

JB ~ JL
sees MOS-A 0S-E LIFU
©000 Multi-Object Spectroscopy Obije nectroscop . . Large Integral Field Unit
XY X
(Plate A) Plate B

. . . . e 20 deployable mini-IFUs e 1large IFU
» 960 science fibres | e 940 scnenc.e fibres « 37 fibres per mini-IFU « 547 fibres
* 2-degree f'.e|d of view * 2-degree f'?'d of view e Each mini-IFU covers ~11 x 12 arcsec? e Field of view ~90 x 78 arcsec?
e 1.3 arcsec fibre aperture » 1.3 arcsec fibre aperture « Uses Plate B o 2.6 arcsec fibre aperture

(cannot be used with MOS-B simultaneously)
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SPECTROGRAPH SETUPS

HR Blue—Red Setup

LR - Low Resolution

R =~ 5,000 (MOS, miIFU)
(For LIFU: R = 2,500)

R = 20,000 (MOS, miFU)
(For LIFU: R = 10,000)

HR Green—Red Setup

R = 20,000 (MOS, miFU)
(For LIFU: R = 10,000)

Full optical coverage using two arms
with overlap between 579-606 nm
a) 2 Blue-1 Red Green (Blue-2) Red
ue arm ed arm
SEE— &0 R 579 — 959 nm 404 - 465 nm 595 - 685 nm 473 - 545 nm 595 - 685 nm
| | l | | | /2 | | | | /4 | |
1 1 1 | 1 1 I’/ 1 ] I I 7 I I
366 579 606 959 404 465 595 685 473 545 595 685
Wavelength (nm) Wavelength (nm) Wavelength (nm)
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BINNING OPTIONS

BINNING OPTIONS

[BIN1J LBINZJ [BIN4J [BIN1J [BINZ] [BIN4J [B|N1J [BINZJ LBIN4J
) | L e e I f !
Total basic MOS-A & MOS-B > 3 Observing-mode families 3 s(’fscgggarfph ;e';ups 3 Binning options 54
configurations (2 branches) (MOS, mIFU, LIFU) ’ i (BIN 1, BIN 2, BIN 4) configurations

This is before considering calibr'g‘t\/o%lsl?lpé% gaatpgf%
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WEAVE Dataflow Architecture

A distributed ecosystem for survey preparation, observation execution,

processing, validation and archive delivery.
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WEAVE Automatic Submission Platform /
From survey design to executable observations

Ul ;
\‘_!

. OBSERVATION
PREPARATION /
A ~J oCS
N / “ 7 £ Observation
‘ Control System
\ ,
‘ ‘ \. OPERATIONAL / . CATALOGUE / )
- -. \\ CATALOGUES / \, SUBMISSION
B wAsP il
(@ag = = L T t
SCIENCE TEAMS | , sl il E
WEAVE Automatic il By
G} Survey design Submission Platform S & VV HT
_ s
- - | A William Herschel
Y Target selection AR\ Survey Preparation Hub /4 R </> lelescope
N\ ¥ o i , ~
+;+ Priorities & constraints ( | XML 1
e N\ TRIMESTER /4 5 VALIDATION g i ~
gy . PLANNING N_~ \ LAYER !
N 7 A RAW WEAVE DATA
| </> | Raw observations
from the telescope
OB )

\. GENERATION /

WASP validates, organises and transforms

survey requirements into executable WEAVE observations.

. . S e W
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WEAVE OR & Data Access Point RATE AL IS AR LR TN s
4 . @ 5
The backbone of the WEAVE dataflow 2_' WASP © WHT
:C':/’ WEAVE Automatic w /g\. William Herschel
4 Submission Platform Telescope
WEAVE Operational Repository (WEAVE OR) . ’ ! i !
Central orchestration hub of the WEAVE ecosystem ? T g
® Coordinates data exchange across all WEAVE subsystems ( WDAP J [ WDAP J

e Tracks processing, validation and archive states in real time

¢ Maintains provenance, workflow history and data lineage

WEAVE OR |

Operational

* Triggers automated actions and notifies data availability

e Ensures consistency, traceability and operational efficiency

Repository

WEAVE Data Access Point (WDAP)
Recipe-driven interface between pipelines and WEAVE OR

e Standard interface for pipelines to interact with WEAVE OR [ WDAP ] [ WDAP ] [ WDAP j
e Encapsulates workflow logic into reusable recipes l
~ N ™ ~ N
* Enables automated, scalable and reliable processing o CPS APS
®* Provides a common framework for CPS, APS and WAS 0 Coreé Priscesding ~ S WEAVE Arckive f\{: Hineicad Processing
System System System
- >, e w, - o

Together, WEAVE OR and WDAP ensure a coordinated,
traceable and efficient dataflow across the entire WEAVE system. <€4—» Bidirectional dataflow via WDAP

‘ . WEAVE OR orchestrates the dataflow and maintains the operational state.

WDAP provides the standard, recipe-driven interface connecting all WEAVE systems.

. | T o
Available at camcead.ast.cam.ac.uk/presentations 5!@%;_ NG



CPS — Core Processing System (L1)

Transforming observations into science-ready data products

CALIBRATION, EXTRACTION
& CLEANING

 Bias correction

w —

OBSERVATIONS
From OCS / WHT (WASP)
All observing modes

OR FUNCTIONS

e Tracks state & provenance
e Manages workflow

* Triggers processing

¢ Notifies data availability

* Flat-fielding B
* Wavelength calibration | ‘ Ps ALL OBSERVING MODES
*:-Fibre tracing & extraction ‘ . g . Dedicated recipe for each mode
*: Sky subtraction > L1 Processing Pipeline
¢ Flux calibration | Miiti-Ghicct Speck (MOS)
£l -
e Cosmic-ray rejection & removal eSS et s
e Quality checks & diagnostics * Large IFU (LIFU)
Q 0 e Medium IFU (mIFU)
- CALIBRATION PRODUCTS e Sky, Standard Star, Calibration frames
y e Generated calibrations used by CPS Highly parallelised e Engineering / Acquisition modes
u (e.g. wavelength solutions, flats, survev-scale pipeline y ) : ; Y
~ sky models, sensitivity functions) Yy PP e Flexible, recipe-driven configuration
e Calibrations distributed for use by APS J . Y,
== = ————— N 2 £~ \ 7
SCIENCE-READY SPECTRA ‘ IFU CUBES STACKED PRODUCTS s QUALITY CONTROL CALIBRATION DATASET
e 1D spectra for all fibres . ” e LIFU datacubes e OB-level stacks :; == e Processing metrics ¢ Internal CPS calibrations
e Fully calibrated & . " e miFU datacubes e Target-level stacks ¥ | e Data quality indicators e Calibration products
quality controlled e Sky-subtracted, e Superstacks e |nstrument diagnostics distributed to APS
flux-calibrated cubes e Variance & quality maps e Pipeline reports
N J N > SN / L — =

RECIPE-DRIVEN PIPELINE

Dedrcated rec&pe for each mode

CPS is the high-throughput Level-1 pipeline that handles all WEAVE observing modes and produces science-ready,
calibrated data products, cubes, stacks and calibrations — ready for scientific analysis by APS.

SCIENCE-READY PRODUCTS
Delivered to APS via WDAP & OR

B =

Avalilable at camcead.ast.cam.ac.uk/presentations
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APS — Advanced Processing System (L2)

Transforming WEAVE observations into science-ready measurements, maps and catalogues

APSOB KEY FUNCTIONS

+ Reads L1 FITS (blue & red arms)

« Automatic mode, resolution &
camera detection

» Fibre / spaxel selection
« Wavelength range clipping
« Flux calibration & sensitivity correction

« Masking (bad pixels, tellurics)

+ Remove cosmic rays (optional) <
« Deal with CCD gaps

« Arm stitching (blue + red)

» IVAR normalisation by information content
» Per-fibre/spaxel SNR computation

« LSF / FWHM interpolation functions

+ Resolution matrices for Redrock

i =~ o~
CPS ANALYSIS-READY PRODUCTS APS SCIENCE MODULES
Q 2ot /\ /\
000 F—
O v — ; @ @Z
MOS LIFU IFU Catal @ * 2
A2 ibrati Aaoes EMI-PPXF
Spectra Cubes Cubes Ealibratons (from OR) Redrock pPXF .
: v g Galactic & Extra-galactic Extra-galactic Extr:a-.galac.:tnc
Classification Stellar Emuss:orr-lme
( orR/wDAP | BEPRRG i Analysis &

* \/ Gas Kinematics

r N \/
APSOB A~
APS Object * /*\ /\
Universal WEAVE | @
Reader & Preprocessor | FERRE RVS LS
* | Galactic Only Galactic Only Extra-galactic
Stellar Parameters Precision Line Indices
& Chemical Radial Measurement
A_ Abundances Velocities

o

g

« Optional spaxel co-addition >
v T - Advanced Processing System
farget selection g oy CS Contributed Softwares
v Area-based selection and masking Community-contributed analysis tools
v CCD gap handling and specialised modules
- - e \
f e — S —
| @, REDSHIFTS & * 4 STELLAR f\\ KINEMATICS IFU MAPS SCIENCE
OBJECT .
* CLASSIEICATION * PARAMETERS | N\"  Stellar & gas Stellar populations, EE CATALOGUES
| @ - 3 * T, log g, | WAV velocity and emission lines, High-quality L2
% ?Ct'c S Extra-galactic metallicity, [X/Fe] | dispersion maps kinematics, etc. data products
L Objects (QSO, etc.) 1 B 5 s R ey k-

L1 PRODUCTS
MOS spectra

LIFU & mIFU cubes

Calibrations

OR / WDAP

Orchestration
& Data Access

Science
Engine

SCIENCE MODULES
(+ CS)

Specialised analysis
modules

L2 SCIENCE PRODUCTS

Measurements, maps,
catalogues & insights

g

APS transforms calibrated WEAVE spectra and cubes into science-ready measurements, maps and catalogues.
APSOB provides a common analysis foundation for all APS modules, while APS delivers visualisation tools and hosts community-contributed software.

Avalilable at camcead.ast.cam.ac.uk/presentations
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APS SERVICES

FOR THE COMMUNITY

WEAVE-OPTIMISED
VISUALISATION TOOLS

» Spectral Explorer
IFU Cube Viewer
QA Dashboards

Line / Fit Inspection

Interactive plots & maps

CONTRIBUTED
@@ SOFTWARE HUB

» Community pipelines
& analysis packages

* Python notebooks
& templates

 WEAVE extensions
& plugins

» Easy discovery
& integration

.- [ = TN
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CPS/APS data |10 pathways

v. 20200423

Resolution
LR = Low
HR = High

Arms
RB = joined
RIB/G = seperate

Dithering
D = dithered
1D = not dithered

@ Warning
g Forbidden!

Filename
templates

Example
filenames

single_rO0D000Z sinale rO000001  single_rO00D0000_APS fits

fnstrument does not read
out Blue + Green at same
time

MOS
OB4
single_<RUN12> fit single_<RUN18>.fit
single_<RUN14> fit single_<RUN20> fit
single_<RUN16> fit single_<RUN22>_fit
single_<RUN13> fit single_<RUN19> fit
ngle_<wun15> 1 Sngle_<RUN21>.f
single_<RUN17>.fit single_<RUN23> fit
General
0OB1 0OB2
single_<RUNO> fit single_<RUNG> fit
single_<RUN2> fit single_<RUN2 > fit single_<RUNS8> fit
single_<RUN4> fit single_<RUN4> fit single_<RUN10>.fit
single_<RUN1> fit single_<RUN1>_fit . single_<RUN7> fit
single_<RUN3 > fit single_<RUN3> fit single_<RUN9> fit
single_<RUNS>.fit single_<RUN5> fit : single_<RUN11>fit
Supertargets
<OBSMODE> <CNAME>_<CFG> .fit

7

LR HR

IRIBIC R

Ay /LRE..

RB kIBIG RB

A )

single_<RUNI1>_APS fits stack <RUN1> APS.fits

single_<RUN1>_single_<RUNO>_APS.fits stack_<RUN1> stack_<RUNO> APS.fits

su

superstack_<RUN1>_ superstack_<RUNO>_APS.fits

‘ single_r0000000_APS. fits . stack_rDO0ODO00_APS.fits

single_r0000001 _single_rO000000_APS fits stack_rO000001_ stack_r0O000000_APS.fits

stack_r0000002 = Stack r0000001 _ stack_r0000000_APS.fits

Shoudd *adways® be able to
generate a red

IF pokey is *always® perfarm
A theee-arm analysis where
possible then superstack_rD00D

this will not exst

superstack rQO00002

. superstack_r0000000_APS.fits B

superstack_r0000001__superstack_rO000000_APS. fits

<CNAME> _

perstack_<RUN1>_APS.fits

)2 superstack _r0000001

<ID>_<B|G,R>_<RES,BIN>_APS. fits

WVE_01332545+3526393_00_BR_L1_APS.fits

To maintain coasistency between IFU and MCS
CNAME-based APS outputs, we include an <ID>
companent in the MOS supertarget outpat name.

Under this convention, APS MOS supertargets
will always have <iD> = 00,

LWVE 01332545+3526393_01_GR_H2_PO0OO1_APS fits Because cloned OBs can be @
L observed in the same night,

n
PPN BNV IO Co s (AN stack_r0000001__superstack_r0000000_APS.fits R + (G or &, where there's been a Blue 08 and a Green 08

superstack_r0000000_APS fits

Sstack r0000001  superstack _r0000000_APS.fits

stack 0000002  supsrstack rO000001  superstack_r0000000_APS.fits

stack_r0000002__stack _r0000001__superstack_r0000000_APS.fits

R+ G+ B-Green OB once. Blue 08 once

able at camcead.ast.cam.ac.uk/presentation

IFU

mIFU

y ~ m<CNAME>_<CFG>.fit ]
LIFU

stackcube_<RUN1> fit stackcubelet <RUN1> <ID> fit

Supertargets

<OBSMODE><CNAME>_<CFG>.ﬂt] supercube_<RUN1> fit supercubelet_<RUN1>_<ID> fit
\ Z®

LIFU supertargets
< “look” the same as
LIFU LIFU stack/super cubes

| V. 20200423 \ so product policy the same

Resolution

LR = Low LR HR LR HR LR HR
/N )\ /\ ]\ AA
Arms

RB = joined RB R|B | |RB/G IRIBIG RB R|B | [RB/G |RIB/G RB RIB | |[RB/G IRIB/G

R|B/G = seperate

Dithering
D = dithered u
!D = not dithered

@ Warning
LIFU supertargets

are by definition
“dithered”, as we
e Forbidden! stack eg different

POS /dither pattern

F-!ulmnmw uaImwnm

L<CCNAME>_<ID>_<B|G,R>_<RES,BIN> _PNNNN_APS. fits m<CCNAME>_<ID>_<B|G,R>_<RES,BIN>_PNNNN_APS. fits

.

Filename s
templates 2 :

L<CNAME> <ID> R <RES,BIN> APS fits

L<CNAME> <ID>_B_<RES,BIN>_APS.fits

mWVE_01332545+3526393_01_BR_L1_P0O0OO1_APS.fits

Example . R
filenames ; ( )w..,., there are mo mWVE_01332545+3526393_01_BR_H2_P0000_APS.fits

patches in the miFU
or LIFU analysis, then
PO00O

mWVE 013325454 3526393 00 BGR_H2_POOO0O_APS.fits

LWVE_01332545+3526393_00_BR_L1_POOOO_APS.fits

Using L1 superproducts as

an input results in an <ID> ;:I:jﬂ:;c‘::‘;lm:\a: <ID>)
value of 00 being used for LWVE_01332545+3526393_02_GR_H2_P0001_APS.fits resolve to the same APS
APS output files. CPS cannot output file. APS uses <ID> as

that maps to the same :“mnnlng index so that L%h
itten,

CNAME-based APS output LWVE_01332545+3526393_00_GR_H2_P0O001_APS.fits start at <ID> = 01, <ID> = 00

filename within the same is reserved for use by L1

night. super-targets.

LWVE 01332545 +3526393 00_BGR_H2_P0001_APS.fits RUNO,1 is analysed first, 5o is
assigned <ID> = 01. RUN4,5 is
analysed after, so is assigned

<ID> = 02
A

provide more than one file

WVE_01332545+3526393_RH2.fit

WVE_01332545+3526393_RH2 fit

WVE_01332545+3526393_BH2.fit supercube_<RUN1> fit

Example L1 stack/super-product inputs
<ID> assignment rules apply equally to UFU and miIFU data
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WAS — WEAVE Archive System

Long-term preservation, discovery and distribution of WEAVE data products

F ‘." N
WEAVE PRODUCTS (via WOR / WDAP) b CATALOGUES (from OR)

: @ . e Observation Logs
ARCHIVE SERVICES | | * QA & Provenance
L1PRODUCTS | L1PRODUCTS | L1PRODUCTS | L2PRODUCTS |  CALIBRATIONS  Slrvay Cateloanes
MOS Spect " LIFU Cub ' IFU Cub ' APS Result ' & METADATA
Product Ingestion L iz s 4 s ( esults) g X USERS & ACCESS

Neliable ingestion via

WOR / WDAP A 4 e¢®g Survey Teams
- WOR / WDAP ‘ WEAVE consortium &
Search & Discovery

; o ions
Orchestration & Data Access survey operatio
larget, survey and

metadata search _ * @ Astronomy Community

Researchers worldwide

O%)O
O

« Target Catalogues

Version Management
Full lineage and
version control

s 5

CDPs Bulk Downloads
Contributed Data Products High-volume data

retrieval

€ . Value-added catalogues —

« Community products see Web Portal
Interactive data access
& visualisation

Provenance Tracking

End-to-end data
provenance

Access Control e Survey-specific releases

Permissions and

e External survey products

S % DE MO R

consortium policies S / APl Access
o :
. Programmatic &
Metadata Services ‘O‘ O ICE BEOBES
Rich metadata and
L Pr . .' ’ Internal, consortium
ong-term Freservation = < & public releases
Secure storage and
et ity WAS ARCHIVE HOLDINGS - J
\__ > / ‘ s R \ v A— i B .
' o-go L1 ARCHIVE * L2 ARCHIVE () CALIBRATION CATALOGUE | CDP ARCHIVE - DATA RELEASES
ARCHIVE |00 00 : REPOSITORY REPOSITORY ,
| o° ) 8 s C) Redshifts, parameters, Contributed data « Internal Survey Releases
| specus (( ‘ ) kinematics, maps, « Bias, flats, arcs, Target, observation | products & | C rti Rel
2 radis | | LIFU & miFU cubes o sritivitins. o, & survey catalogues s  Consortium Releases
{ J J\ ) L Y Ak « Public Releases
- y,

« Legacy Archive Preservation |

L\ /J

WAS is the long-term archive and distribution platform for WEAVE, providing discovery, access and preservation of
L1, L2, calibration, catalogue and community-contributed data products.

.......

Avalilable at camcead.ast.cam.ac.uk/presentations
camCEAD




Daily WEAVE Data Lifecycle (D) Tpia ity

. . Siger o} . ~7~8 hours end-to-end
From observations at the WHT to L1/L2 product availability in the WEAVE Archive System

T La Palma, Canary Islands

Cambridge, UK 21< Cambridge, UK CASU-IRIS Cloud Infrastructure Q Cambridge, UK <€
WHT Observatory
7 N / N N 4 N Y ™ ’ \ f
| 0 Observations e Data Received at eCPSProoesing OTransferviaWDAP L1 Validation lOTransferviaWDAP ‘ 0 APS L2 QWDAPTransferm o L1 & L2 Products
Completed CAMCEAD & Calibration to WEAVEOR | against WEAVE to APS | Processing WOR for Validation | Available in WAS
Data Model & Ingestion

| O  WDAP WDAP
' 88 Y —Ee-8

s ((Q))

APS ) ®

Overnight observations Data transferred from CPS processes incoming Data transfer via L1 products validated Data transfer via APS processes data ' WEAVE OR signals
completed at the WHT WHT to CAMCEAD data and generates WDAP protocol against the WEAVE WDARP protocol and generates | WAS (Canary Islands)
(La Palma, Canary Islands) (Cambridge) necessary calibrations to WEAVE OR | data model to APS L2 products for validation | about availability of
, | and ingestion | both L1 and L2
Raw data ready Data received at products
for transfer ~12:00 UK time (~1 hour) (~30 min) (=6 hours)
~ ) - / /'i l\ '\> . / \
Previous Night 12:00 «-- ~1 hour -+ 13:00 __r ~30 min r--» 13:30 ‘-------------{ <6 hours f -------------- > 19:30 20:00 20:00+
Observations Noon UK Time CPS processing L1 validation APS processing WOR validation L1 & L2 products
at WHT Data received completed completed completed & ingestion available in WAS
(La Palma) at CAMCEAD completed (Canary Islands)
|« Data received at CAMCEAD (Cambridge) at ~12:00 UK ti e Data transferred via WDAP to APS B L2 Paima, Canary Islands (WHT) @ SURSIEacgetE: (Monihly/Samestin)
s . o sl ik > » Target-level stacking performed by CPS
? Daily Cycle ~ ® CPS processes and calibrates incoming data (~1 hour) e APS processes and generates L2 products (<6 hours) @ Cambridge, UK (CAMCEAD, CPS, OR, WOR)  Multiple observations combined into
= .® Summary e Data transferred via WDAP to WEAVE OR ¢ L2 products transferred via WDAP to WOR . CASU-IRIS Cloud Infrastructure (APS) desp Supertargst pracucts
for validation and ingestion * Built on a monthly / semester basis
e L1 validated against WEAVE data model (~30 min) . Canary Islands, Spain (WAS) * Independent of the daily
|  WEAVE OR notifies WAS (Canary Islands) of L1 & L2 availability Srcesing cycle

...... Y
\'

" | Sy
%znzs s
Lausanne A CamCEAD

Avalilable at camcead.ast.cam.ac.uk/presentations
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Volumes are typical daily averages
and depend on observing mode

(MOS, LIFU, mIFU), spectral
resolution and survey configuration. )

Typical Data Volumes Across the WEAVE Dataflow

Daily data products transferred between WEAVE processing systems

Cambridge, UK SE CASU-IRIS Cambridge, UK & Canary Islands, Spain ¥l
Cloud Infrastructure
WEAVE OR APS WEAVE OR WAS (Archive)

La Palma, Canary Islands Cambridge, UK 3£ Cambridge, UK 3£

‘ WHT Observatory CAMCEAD
e

N s ~ / ‘ :
eCPSProcesmg !OTransferviaWDAP, ewwrmm] Q L1 & L2 Products
& Calibration to WEAVE OR | WOR for Validation Available in WAS
‘ & Ingestion
i - ; - - —
| 0 @ Transfer g —p l» Transfer Transf - » = ((Q))
r (RAW + - ‘ (L1 | APS 0
Callbrations) Products) | Products
Ovemight observations Data transferred from CPS processes incoming Data transfer via L1 products validated | Data transfer via APS processes data L2 products transferred | WEAVE OR sigrmis
completed at the WHT WHT to CAMCEAD data and generates WDAP protocol against the WEAVE WDAP protocol and generates via WDAP to WOR VEAS {Cunary anc)
(La Palma) (Cambridge) calibrations o to WEAVE OR data model - to APS L2 products - for validation and about avalilability of
| -50-150 GB -50-150 GB ~100-300 G8 ingestion both L1 and L2
\ | products
Raw data ready
L RAW Data | L1 Products + Calibrations L1 Products | L1 Products L1 Products L2 Products Validated L1 + L2 + Catalogues
~5-10 GB ~50-150 GB ~50-150 GB ~50-150 GB ~100-300 GB ~100-300 GB ~150-450 GB
per observing night ~ (FITS files + metadata)  (FITS files + metadata) (FITS files + metadata) (FITS files + metadata) | (FITS files + metadata) (FITS files + metadata)
L =/ 5 & o g - W Y S S — .
WHT — CAMCEAD CPS — WEAVE OR WEAVE OR — APS APS — WEAVE OR WEAVE OR — WAS
@ (RAW Data) ' (via WDAP) (via WDAP) ' (via WDAP) ' (via WDAP / Internal)
= Data Volumes L1 Products + Calibrations L1 Products L2 Products Validated L1 + L2 + Catalogues
Between Nodes bt M ~50-150 GB ~50-150 GB ~100-300 GB ~150-450 GB
per observing night (FITS files + metadata) (FITS files + metadata) (FITS files + metadata) (FITS files + metadata)

lP All data products are transferred as FITS files and associated metadata (tables, QC, logs, provenance). Volumes depend on observing mode (MOS, LIFU, mIFU),

spectral resolution and survey configuration. Values shown are typical daily averages.
2026 3 ™ " '
Cvsanne KIS camCEAD

Avalilable at camcead.ast.cam.ac.uk/presentations
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WEAVE dataflow infrastructure

CAMCEAD Data Centre
(CPS & WEAVE OR)

Physical Infrastructure
Hosted at CAMCEAD, Cambridge

APS Infrastructure
IRIS Cloud Infrastructure (OpenStack)

] 0 mR °T8 & 2PB @ 450 i 2 TB & <PS
= — GPUs RAM W=’ Ceph Storage - R = CPUSs o g Archive Storage
rimary platform for (Tape-backed)
WEAVE Advanced
4 Processing System
-nl:ﬂ 3 9 n@ (ABS)L2 procesiing & WEAVE a Core =y Long-term I Dataflow &
= Control Plane | Compute =D Storage Servers = Operational Q Processing Archive Storage Operational
Nodes Nodes (Ceph) Repository (WOR) System (CPS) (Tape-backed) Services

Cost Comparison: CAMCEAD vs Commercial Providers

Facility RAW/night (GB) L1/night (GB) |L2/night (GB) AWS Compute cost/ |AWS Storage cost/day
day * *
WEAVE MOS-LR 1.65 8.25-16.5 33 €1500 €1600
WEAVE MOS-HR 3.0 15-30 60
WEAVE LIFU LR 4.5 22.5-45 100-130
WEAVE LIFU HR 18.0 90-180 300-550
*Cost estimates based on March 2026 pricing % ,;..;&
Available at camcead.ast.cam.ac.uk/presentations o A
12 A camCEAD



WEAVE Cloud-based processing system: Architecture

13

WEAVE Operational ~  ~~==-- »

. CASU Datacentre
Repository

Backup (External)

i

|
|
|
|
|
: L, - PostgresQL _~"MariaDB N
I
I
I

4
-

e \
L]
.28 \
\
. 5!4 .
~~~~~~~~ Jo

WEAVE-master

-

Dev User \
\\
\
\
\
\
\\
E WEAVE-worker(s) S~ \ Stor'age
\\\ \
SSH access 120 Cores DT
Desktop 8GB RAM/Core S.o
Environment 1 GPU ‘\\\
3 TB Local Storage S a
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CAMCEAD (Cloud-based) Analysis Platform and Compute access model %ﬁ- i T
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__ File Edit View Run Kernel Git Tabs Settings Help

Direct SSH-accessible instances with
SLURM: ol

Name
M Desktop

* Traditional HPC-style SSH access for - [t

batch processing. :
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Python 3 Desktop [7] Python [conda RStudio [A] VS Code [7]
(Astronomy) env:base] *

2. Console

e @

Python 3 Python [conda
(Astronomy) env:base] *

B Templates

* SLURM workload manager for job e

B Videos

scheduling and resource allocation.
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 Automated pipeline execution and
large-scale processing tasks. & = - e

JupyterHub platform with web interface:

* Browser-based JupyterLab with
configurable CPU, RAM, GPU resources.
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Select server type to start

SELECTED. .
Default Medium Large

This is the default server with 12 CPU and 32GB The medium server allocates 24 CPUs and 32GB The larger server allocates 48 CPUs and 64GB of
of RAM. This should be enough for most of RAM for larger workloads. RAM for larger workloads.

* Pre-installed scientific stack (AstroPy,
NumPy, TensorFlow, PyTorch).

Ferre

temporary config for testing FERRE
implementation

« Supports up to 30 concurrent users with
dynamic allocation. e G

Darkroom-Astro

SRR g mCRe i f _Welvc»o'vr_n'e to the P
i .- " CASU Analvsis Platform
Remote desktop environment (noVNC): e CASU ».alys ,‘S latfo
 Web-based graphical desktop, with all o : |
essentials for astronomy visualization 0 Request 670

tOOIS (Dsg, TOPCAT’ Napal'i) [ Launch Desktop environment

-] LOGIN
START SERVER :

*» GPU-accelerated rendering for large
datasets

Available at camcead.ast.cam.ac.uk/presentatioj
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Key Takeaways ﬁzm

*WEAVE operates as a fully integrated end-to-end ecosystem, connecting observation planning, data acquisition, processing,

validation and archival services.

*A combination of WOR and WDAP provides centralised workflow orchestration, automated validation and secure

communication between all processing systems.

*CPS and APS transform raw observations into calibrated data products, advanced scientific measurements and survey-ready
catalogues within hours of data acquisition.

*The platform is designed to support the full diversity of WEAVE observations, from large MOS surveys to spatially resolved |IFU
observations.

A distributed infrastructure combining the IRIS cloud platform, CAMCEAD operational services and the WEAVE Archive

System delivers the scalability required for long-term survey operations.

*The ecosystem enables rapid data availability, reproducible processing, complete provenance tracking and sustainable access
to WEAVE data products for the wider astronomical community.

(Related Poster

» The Performance of WEAVE’s Stellar Analysis Modules
Dr. Anke Ardern-Arentsen [Link]
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For further insight into the scientific analysis and performance of the WEAVE, stellarprecessing pipelines, please visit the accompanying poster. = gﬁ N
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