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« NO common sky
« Complementary network to EAVN

« Contribute VLBl components to SKAT

« Currently available component
« Digital Signal Processing and Recording




 Four beams

« CBF produce cross corr.
data for calib.

« DBBC
 Tunable 10kHz

« BW: 1,4, 16,32, 64, 128,
256, 512 MHz
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» Total 320 Gbps/4beams
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REQ-640
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Upon command from CSP_Mid.LMC,
CSP_Mid.CBF shall re-configure the
centre frequency, frequency band,
and/or bandwidth for each tied-array
VLBI beam, in less than 20 seconds
(TBC).
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REQ-358 REQ-

1647

CSP Mid.CBF shall send tied-array |~
beam data to pulsar search and timing,
and VLBI outputs, with a maximum
latency of 0.1 seconds (TBC).
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CBF components shall be
capable of surviving pressures

B e

The CSP_Mid CBF shall be a data

REQ-352 | CSP_Mid.CBF shall be able to generate REQ-350

data from the VLBI beams with
samples traceable to a timestamp with
an accuracy of 1 nsec or better.
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REQ-353

CSP Mid.CBF shall be able to output
VLBI beams with a sampling rate
selectable between Nyquist and at least
factor 2 oversampled rates for the
selected bandwidth.

source for VLBI data acquisition
system. The interface between the
CSP Mid CBF and the external VLBI
data acquisition system shall be
compliant with the ICD SKA-TEL-
SKO-0000116.
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down to 11 kPa (equivalent
altitude ~50,000 feet) during
transport.

REQ-652

CBF shall be fully
operational and available

Req ID
REQ-157

CBF shall operate as

Req Text

specified in these
requirements for at least 20
years after acceptance.

0.9991 (TBC) or more of the
time.
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KEY REQUIREMENTS

REQ-366 | Within the bandwidth claimed to be
* Some profotyping needed spectrally pure, CSP Mid.CBF shall
« 2018 induce no spectral distortion 1n the
VLBI data above -40dB TBC 1n
amplitude and le-2 radians TBC m
phase after calibration.

L

REQ-349 | When performing VLBI beamforming, | No Section 6.1. Not easily possible due to bandwidth
the CSP Mid.CBF shall achieve a expansion. Can achieve 97%.

Signal to Noise ratio better than 98%
compared to an ideal analogue
beamformer, given the same digitized
inputs and calibration.
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« 44 /3M euro
« 8MNE
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« February 21 marks the official start of the project with a kick-off meeting in Leiden
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CPU Base (NICT/NAQJ)  FPGA base(KASI/NAOJ)
Oyama et al, 2012 Ohetal, 2011
Oyama et al, 2016
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ASSEMBLY, INTEGRATION & VERIFICATION




AlV

Assembly, Integration & Verification
« Lead: SKA SA
« €20M
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1&V Plan for QAN E, SK A-lOW

Flow Chart (Example) S B
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« Station roll out

® Station level tests — i —

e Station correlation tests e . | :‘ y

* Weather condition tests i !
 Station calibration tests == Z =l

* RFI mitigation tests i A A
* Clock accuracy tests =

« Array roll out
» 4 stations—20—Core—Jor¢




CLARIFI
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CATION OF ROLES AN
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RESPONSIBILITIES

Engineering

Commissioning

Maintenance

Subsystem team SE team Operators
Support team team team

Lab integration execute - - - -

Qualification testing execute - observe - - -
Subsytems |Qualification review (QR) execute - participate participate - -

Install on site execute - - - - -

Site acceptance test execute - observe - - -

Lab Integration & fixing coordinate &

problems support execute execute

Lab testing support support execute - - -

System Site integration and fixing coordinate &

problems support execute execute - support

Acceptance testing - support execute support support

Acceptance Review - - execute participate - -

Commissioning - support - execute support support

Operation - - - - Execute support

Maintenance - support - - - execute




VERIFICATION EVENT

FTE Days
AAT MID - Time and Frequency Reference Non precision Time Stamping Accuracy 10
Time Stamping Accuracy 20
Coherence Loss 5

35

« for example,
« ILLARBATDFEEZ20FTE days
« OE—L Y X%5FTE days
o TROBVDEWNFEL,
o ESLSFELEDOMNE, BRHZEW, WPCIZANIEZRENS ?
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. Understaffed AlV Consortium

Achievements

— Verification Requirements document is under Office review
— Product Handover Checklist document is under Office review
— Successful AlV workshops at Eng. Meeting

Ongoing
— Preparation of documentation pack for System Pre-CDR

— Integration & Verification Plans for Mid and Low
— Roll-Out Plans stable, minor refinements in version 6 expected

lssues
— AlV Consortium remains understaffed with no view on improvements

AlV Consortium funding approved until end of 2018




Report on ALMA AIV

Lewis B.G. Knee
AlV Test Scientist

Movember 2008

This report is intended to inform the Canadian ALMA Science Advisory Committee on ac-

tivities within the Assembly-Integration-Verification (AIV) group at ALMA in Chile.

ALMA AlV

Report on ALMA AlV, Knee 2008
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AlV Stage 2 Milestones A7 L/ 1
“ Stage 2: Milestone Description

1 Kick-off Apr 2015
2 Telescope Preliminary 1&V Plan Jul 2015
3 SEMP and PMP Alignment Jun 2015
4 Product Hand-Over Checklist Jul 2015
5 Updated Cost Model Aug 2015
6 MeerKAT Precursor ICDs Aug 2015
7 Telescope Roll-Out Plan (Next Release) Sep 2015
8 MeerKAT Precursor Integration Plan and ICDs Oct 2016
- 4R 9 Telescope Verification Requirements (Next Release) Mar 2017
10 Product Hand-Over Checklist Apr 2017
oy S,KA bf)Cﬂ’dQO] — 11 Telescope Detailed 1&V Plan May 2017
Engineering Report 12 Telescope AlV Resource Plan May 2017
13 Telescope Test Procedures (Draft) Aug 2017
14 System Pre-CDR - Document Submission Aug 2017
15 System Pre-CDR — Closure Oct 2017
16 Telescope Test Procedures (Final) Dec 2017
17 System CDR - Document Submission Mar 2018

System CDR
+ 4 weeks

—
00}

System CDR - Closure



AlV TEAM

Figure 1: AV Team at the Engineering Meeting in Rotterdam, June 2017. Adam MacLeod,
Richard Lord, Peter Hekman, Donald Gammon, Michael Hayes, Nico Ebbendorf, Marchel
Gerbers

Lord, 2017 SKA Engineering Meeting
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