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What do we do?

Correlators

*  More capacity, new telescopes, development of AVN, new features, MeerKAT

VLBI
Data recording/playback/transport

* Real time/near-real time, higher bandwidths, 2, 4, 32 Gbps (??)

Automated operations

*  Getrid of disk shipping

*  Monitoring, automated fringe checking

* Triggered observations, multi-messenger astronomy
*  Fringe checking for BlackHoleCam

Software
*  User software, VLBI with CASA
* CASA in Jupyter notebooks, containerisation

*  Simulations for BlackHoleCam
* SCHED re-factoring

Time and frequency transfer
*  SAT architect in SaDT consortium

*  Transfer over public networks: demo involving Wb, Dw, LOFAR, SURFNet

JIVE
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JIVE R&D A

JIVE

Possible future developments of Jive5AB
* Talk by Harro Verkouter

Used expertise for creation of file transfer tool
* Part of Cleopatra WP in Asterics

Which fed back into Jive5SAB again

Y ebes

FlexBuff recording still expanding
* Many new machines
* 10 TB disks now in general use

* SSDs still expensive
* But prices going down (?)

|

{-‘ .’f.t‘v‘l'=!exbuf3 | m

Effelsberg
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More...

* New SFXC hardware, network, more FlexBuffs

SFXC

Expansion

840 cores

Flexbufs (96)

SFXC

512 cores

Flexbufs (160)

SFXC

384 cores

Before

(128 cores
decomissioned)

After

JIVE
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More... o

* Complete overhaul of local network

* Interesting problems during e-VLBI resolved

JIVE Network v5
3x MicroBlade
(3x 14 = 42 servers) /| .
Dual Connected 40G ™\ 4x UniBoard
Each 4x 10G
| /
[surfo] pfxe-n | [sfxc-o] | | [uBo]([[ZL] [wac] [ IrL | [surf2] ffxcm | [sfxc-o] | ||[UBL} [ZL] [mrag] [1pL |
[sufi] [xenf [ ] [ ] [uB2} [ ] |MLAGHI PL | [wskr] [stxen [ ] [ ] YuB3] | IHMLAG| [ipL ]
\>—<l
|stxc-e| [sfxc-g| [sfxci| [sfxck| [fb0-3] |fbs-11] |MLAG|’| IPL | [stxce| [stxcg| [sfxci| [stxck| [fbo-3| |fb8-11 | [MLAG| | IPL |
[sftxcf] [stxch| [sfxci] [sxctl] [fo4-7] [other| [MLAG] [ IPL [stxcf] [stxch] [sfxeii] [sfxcl] [fo4-7] [other]| [MLaG] [ 1P |
[ I ] [ I |
[ [ ] [ I |
B B smsane 12x oo B B EEEEEE
servers
I I I I I IDuaIConnected 106 Dual Connected IOG% % %
[ I ] [ I |
= B BEEEEE S S
Legend: []100Gb/s [ 140Gb/s [14x10Gb/s [ 11x10Gb/s
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More... o

JIVE

* 2 Gbps e-VLBI was operational

* Butwentbacktol.....

+ First tests of 32 Gbps considered

Mc-08  McKn  Mcjb  Mc-Hh  McEf  Mc.De  McCm
° o

* E-Merlin stations really back!!

* Still some 1ssues

* But fantastic result anyway!

Mc-Wb McTr  McT6  McSr
o
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JIVE UniBoard Correlator (JUC) “o

JIVE

. JUC validated for e-VLBI

Minor issues
* Easy to switch between SFXC and JUC

* Still some minor control software bugs

* Per board:
* 32 stations at 64 MHz
* Dual pol

* 4 boards: 16 stations at 4 Gbps

* Available: 32MHz sub-band version
*  Which can handle 16 MHz as well

* 64MHz version ready for tests

* Unfortunately, mixed bandwidth is not possible
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R&D User software development *o
* CASA fringe fitting

* in RadioNet RINGS
* Basic version available in CASA 5.3

* New features in development branch
* Mainly for BlackHoleCam folks
* Some new features in next release
* Dispersive fringe fitting for RINGS

* Needed for BRAND
* KVN data set for discontinuous frequency bands

* Continued support for ParselTongue

* OBELICS work package in ASTERICS

* Minimize re-calculation when changing parameters during
data reduction of large data sets

* Nice results with CASA in Jupyter
* Containerised: docker and singularity
* Upgraded to CASA 5.3: actually better

* Demo environment available: http://jupyter.jive.nl/
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R&D User software development o

* SCHED re-factoring (pySCHED) JIVE
Using {2py to create Python main loop

* All fortran routines appear as Python functions

* Can add new Python functionality

* VEX2 writer done
* QT and Matplotlib available instead of PGPLOT
* Keyin reader re-written

* Allows the use of a templating language to generate and run
KEYIN files

* Scheduling of different firmware versions of the DBBC

* Building of system still a bit clunky

* But will get better
* Let the whole thing loose on our support scientists
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System
Status
Monitor

System
Temperatures

Phase
Cal
Monitoring

Error/Log

Web-interface

System Status Monitor Mark 5 R ining Capacity
018.148.11:49:17 [ UT | TEMP[ 246 TRACKING | || [] VSN Time GB % | Check UT
MODE | RATE 113311 | NEXT HUMID | 615 RA[ 05h 55m 30815 ABEG146 Ofh29m| 2989.675| 74.7 [07:58:00

SCHED= | none LOG=| saton PRES | 9473 DEC | 3%d 48m ( 2000) B| 7:58:00
‘CABLE | 0.000000 AZ| 1303863 | EL| 76.8702
40 36 21 i) WIND | 1260 DIR | 242 |

NO CHECK m
System Temperatures | Antenna Monitoring |
TTWI ([2018] 125 11:45-17.287 (Ofser: 0 mse
0z 50.4813 5 Fos.
03 130.3890 NASA FS Pos.
o4 0.0000 Com. Pos. Offset
03
06
o7
08 &l
®
5 e v [wupmsed
1 v )
2
3
4
13

Log

:tqulp.dt‘:bc dde,mk5b none, none, 500.10,3,2'd,101,60,20, none,41, 1,10 Ebit,edp, 3 return v105_1,v12,1,1,1,1,15000,15000,15000,15000,32,va11-2
e.0.000,1.000 computer

EVN Symposium 2004, A. Szomoru, JIVE

*Field System acts as web server

*Web pages can be used independently and directly at the observatory
*Field system status on a web browser

*Information tagged to be used by scripts and by a central monitoring

Mark 5
Remaining
Capacity

Webcam

Antenna
Monitoring

plus
individual
Station
Monitoring




Observato

Open an SSH connection with individual reverse tufinels
HTTP-Part

4
e
Pl

SSH-Connection

_'_‘_'__—\_r"
" You decide with ,,autossh*-Script
when data ' g
are monitored  ® from Antenna Site to
~——— Monitoring Server

HTML-Fetching over
Reverse Tunnel
to e-RemoteCtrl
Web Service Port

{ : Becretkey

SSH Port
https://vIbisysmon.evibi.wettzell.de

T L -

.hT = R I R the |.|

] — - m— [1]

Remote monitoring and
seamless auxiliary data archive

Centralized, World-wide System Status

MR & R0 2

‘Wettzell SysMon 3 .

rﬂlhlr" "”Fucrf"u -4 X -
) P I, = 7
041 97 ; l"‘ i y
1 extracted from ! 2
“z|--PRESSURE > 041 O<!— >’ ' !‘ Fk..

Tkl 3 2 af “humgring ITVE fandhld by the Ereopam Unica ol e Earban 2020 vk (o priename
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Over 170 parameters from the Field System can be monitored and plotted

WETTZ13M_NASAFieldSystern: Azimuth (6h 13m 6s) WETTZ13M NASAFieldSystern: Elevation (6h 13m 6s) WETTZ13M_NASAFieldSystemn: Position offsets (6h 13m 6s) WETTZ13N_NASAFielddystermn Mark 5 All State Module B (5h 13m 6s)
50 deg 50 deg 11deg
W Value 822 KGB (51.40%)
400 deg 80 deg 10 deg W value 7.77 KGB |48.60%)
350 deg 03 deg
70 deg |
300 deg - { 08 deg
i 1
250 deg LG 07 deg
200 deg 50 deg - 06 deg
150 deg || 40 deg | | 05 deg
a0 d 04d
100 deg L 30 deg = -]
Marks Module B Filed Volume GB [last]
50 deg n 20 deg L ‘u | LI B Mark5 Module B Remeining Volume GB  [last]
Ddeg | | 0.2 deg
50 deg LS 10 deg 01 deg
100 deg Ddeg ndeg
% = o = = o = = = o = oo % =2 o = = = © = = © =8 o o & 8 © € © 8 & &8 © 8 © 8 © o
2 »m 8 = m g ®m 8 ®m g " 2 A a2 = 8 = " 8 @ = m®m & m 8 s ®m 5 ® a m a8 @® &8 ®m & m a8
R 2802 % =2 5 5 o354 g8 o0 = T8 02 5 = 5 5 &g 8% om 2 g 2oa 8 8 25 5 o8k
=] 5 5 5 =} 8
& e & e ) &
last min last min last min avg max
W ACU AZIMUTH_POSITION lavgl 20335 deg -84.8l deg W ACU ELEVATION_POSITION [avgl 3045deg 5lZdeg M ACU AZIMUTH_POSITION_OFFSET lavgl Odeq Odeg Odeg Odeg
ACU AZIMUTH_POSITION_COMMANDED [avg] 203.37 deg  -84.87 deg ACY ELEVATION_POSITION_COMMANDED [avg] 30.5deg S1zdeg W ACU ELEVATION_POSITION_DFFSET [avgl Odeg Odeg Odeg ©Odeg
M ACU AZIMUTH_POSITION_NASAFS [avg]  203.36 deg 323 deg M ACU ELEVATION_POSITION_NASAFS [avg] 30.5deg  S513deg
W fzimuth [avgl 20335 deg 324 deg W Elevation [=val 30.5deg Slddeg :
WETTZ13N_NASAFieldSystem: Frequencies (6 13m 6s) WETTZ13N_NASAFieldSystem: TSYS IF (6h 13m 6s) WETTZ13MN_NASAFieldSystem: TSYS Lower Channels (6h 13m 6s) WETTZ13N_NASAFieldSysterm: TSYS Upper Channels (6h 13m 6:
900 450 300 300
f 280
BOO 400
— — 260 =0
700 350 240
220
600 300 200 200
500 250 Ll
150 150
400 200 140
300 150 e 100
100
00 —— —— 100 80 g _|-|_|ILL b
. 0 /[H.—-“L_J : L e ai ~.JJ1h~—r‘ e s0
00 i a S il e e e Sy el
0 : : 20 [
28 8 % 8 &8 8 &8 8 & 8 & 8 4 22 8 & 8 &8 8 " 8 & 8 & B H g% 8 &8 8 &8 8 &% 8 & 8§ =& 38 A 2% 8 5 8 &8 8 &8 8 ® 8§ & B Q
T - . - R - - AH om 8 4 % s U o % & R & om O - = T T A SO -~ - - . R A S =
o a h- H 5 pa 53 o A A 4 =1 - a5 o - 2 A H - = A i - = A H o =
5 5 5 5 ] & 5 &
@ & o & 5 @ @ g
2 2 4 2 2 2 2 H
last min g riEN last min ag max last  min  avg man last  min g
W Frequency CHO1 [avg] 13299 13299 13299 13299 M IFL system temperature [avg] a1 31 43.26 245 B Systen Tem perstures LOWER_CHOT [avg] 47.3 39.4 509 20 M Systen Temperastures UPPER_CHOL [avg] 48,1 405 5317
H Frequency CHOZ [avgl 17299 172.9% 17299 17299 B F2 system temperature [ava] 39 2 49.16 4439 W Systen Temperatures LOWER_CHO2 [ro data] W Systen Temperatures UPPER_CHO2 [avgl 48,4 40,7 53.32
Frequency CHO3  [avgl 272,89 27289 27299 27259 IF3 system temperature  [avgl 22 15 22.75 80 Systen Temperatures LOWER_CHO3  [no datal M Systen Temperatures UPPER_CHO3  [avg] 46.4 39.2  50.78
Frequency CHO4  [awg] 432,99 43299 43299 432.59 IF4 system temperature [avgl r- 14 30.3 Systen Temperatures LOWER_CHO4  [no data] W Systen Temperatures UPPER_CHO4  [ava] 52,5 445 57.21
Frequency CHOS  [avg] 652,99 65283 65299 652.99 Systen Temperatures IF1  [avg] 41.43  30.68 44.4]1 24475 Systen Temperatures LOWER_CHOS  [no data [ Systen Temperatures UPPER_CHDS  [avg] 628 S0.9 66.07
M Frequency CHOS  [avg] 77299 77299 77299 77299 M Systen Temperatures IF2  [avg] 39.27 28.64 49.26  449.07 M Systen Temperatures LOWER_CHO0S  [no data] W Systen Temperatures UPPER_CHOS  [avg] 59.8 495 63.72
M Frequency CHO7  [avgl B32.99 83299 B3299 B32.99 [l Systen Tempearstures IF3 - [avg] 225 1467 2.8 80.22 [ Systen Tem perstures LOWER_CHO7  [no data] W Systen Temperstures UPPER_CHD7  [avg] 66 525 69.36
M Frequency CHO8  [avg] 85259 85289 85299 852.99 B Systen Temperstures IF4  [avg] 27,39 13.57 3018 98,62 W Systen Temperatures LOWER_CHOE  [avyg) 671 548 7L1 2860 [ SystenTemperatures UPPER_CHOB  [avg] 69.1 59 7221
M Frequency CHD9  [avg] 20569 20589 20596  205.89 B Systen Temperatures LOWER_CHO09  [no data] [ Systen Temperatures UPPER CHDS  [avag] 26.7 225 28.42
Frequency CH10  [avg] 22509 22589 225980 22589 Systen Temperatures LOWER CH10  [no data] [ Systen Temperatures UPFER CHLO  [avg] 5.3 237 657
Frequency CH11  [avg] 24509 24599 245980 24589 Systen Temperatures LOWER _CH11  [no datal M Systen Temperatures UPPER CHL1  [avg] 248 163 2596
B Frequency CH12  [avgl 275,99 27599 27599 275.89 B Systen Temperatures LOWER_CH12  [no data] B Systen Temperatures UPPER_CH12  [ava)] 241 228 X5.26
[ Frequency CH13  [avgl 32599 32599% 32599 325.589 [ Systen Temperatures LOWER_CH13  [no datal [ Systen Temperatures UPPER_CH13  [aval 241 228 5.24
[ Frequency CH14 [ava] 345,99 345.89 34599 345.89 [ Systen Temperatures LOWER _CH14 [no data] [ Systen Temperstures UPPER_CHL4 [ava] 246 236 K8l
M Frequency CH1S  [avg] [+] ] o a M Systen Temperatures LOWER_CH1S  [no data] M Systen Temperatures UPPER_CHLS  [no data]
M Frequency CH16  [avg] o 0 o 0 W Systen Temperatures LOWER_CH16  [no data] M Systen Temperatures UPPER_CH16  [no data]
L] .
Now: tests with stations
°
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KAT7 VLBI

* Now: MeerKAT VLBI

* Beamformed MeerKAT data:

* Nice fringes!
* But, unfortunately, too many....
* Something fishy with beamformer

* Single dish:

* Fringes with Ef and Hh!

* Beamformer code has been modified since

*  Will attempt to record some data again during next session

N18L1

amplitude versus channel
unique: sess118.L512nme/13:30:01.00/J0237+2848
Pol=RL,LL LR RR;Nsub=";;;[amplitude: x==2872]

[ Scalar avg'ed 22-Feb—2018,/18:30:00.050—>22-Feb—2018,/13:30:01.950]

JIVE

data: n18l1_no0008_2_lag.ms [LAG_DATA]
verkout@<???> 2018—04—16T11:11:13
page: 1/1

2x1070 \

107

Ethe

2600 2560 2600 2660 2700 260 2800

s /. —— W v R —— R/ —— W/ wam
amplitude versus channel NISLI data: n1811_nol011_2x32MHz_sd_4_lag.ms [LAG_DATA]

unique: sess118.L512nme/15:30:00.00/J0530+1331

Pol=LR RR:Nsub=8:::

[ Vector avged 22-Feb-2018/15:29:55.125->22 Feb-2018/15: 30:04.875]
N

2850 2900 2950 8000  80BO 8100 9160 8200

verkout @ <777 2018-08-23T13:53:08
page: 11

N
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ASTERICS °e

WPS - CLEOPATRA: Connecting Locations of ESFRI Observatories and Partners in
Astronomy for Timing and Real-time Alerts

* Led by JIVE

* Time and frequency transfer

* relaying alerts (warning system for transient events, also in EVN)
* data streaming software (builds on Jive5ab experience)

* advanced scheduling algorithms for complex, large arrays (mainly for SKA, CTA)

* Follow-up project ESCAPE
* Has been approved: 15 Meuro
* Deals with European Open Science Cloud (EOSC)
* ASTERICS partners + ESO, CERN, SKA

JIVE
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CAMRAS

Dwingeloo

Existing data link
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