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Mark5, SUs, MarkIV correlator

e JIVE

JOINT INSTITUTE FOR VLBI IN EUROPE

Mark5, general
* Decision on Sdk 9 *still* (!!!) needed
Mark5B/C
2 units permanently converted to B
* 1 extra unit currently B+, 6 C units in place
e 1 Cunit on loan to Yebes

SU

* Functioning...
« Although we’d rather not turn them off...

MKIV Correlator
» Now only used for e-VLBI
* Definitely should not be turned off

4
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Mark5B/B+, JiveSAB, Archive IV

* Native Mark5B, e-based:

* Given up, Mark5B could never have
been used at correlator

« Which by now is completely
irrelevant anyway

» Jive5SAB control code re-written
(ongoing)
» Simultaneous recording/real-time
streaming sorted

* Runs on different platforms

« Complete control functionality is
being implemented

» Archive machine replaced
. 40 TB (?)
 In the nick of time

* Also this machine works to Dr.
Bob’s satisfaction (!!)

TOG, Arecibo, August 2011



e-status

 Full 1024 Mbps used operationally, from most stations
¢ with dBBC working fine from Ef
 Channel dropping available when needed
e Sh still limited to 256 Mbps
» Congestion within China
* No improvement in sight
« Ar at 512 Mbps, Hh, Yb, Mc at a full 1024 Mbps, Nt back in business!
* EVN-ASKAP e-test still in planning
* First attempts to bring e-Merlin back into array
 Should aim towards 3 stations at 1 Gbps, both recorded and real-time
* As first step
* VDIF output, problem for MarkIV
« SFXC not (yet) enough capacity for 12-station correlation
e Reverse corner turning needed?

* [ssues with recording needs to be addressed (AriBoxes?)

TOG, Arecibo, August 2011




e JIVE

IN EUROPE

SFXC Correlator

SFXC: New Features (JIVE)

- Multiple phase centers
o Use high time/spectral resolution internally to prevent smearing

o Apply phase shift for each center
o Average down to desired time/spectral resolution

- WOLA
o Windowing functions: Rectangular, Hann, Hamming, Cosine

Adding other functions is trivial

- Space Science features
o Improved delay tracking for high spectral resolution

o Near-field model (Dmitry Duev)
Possibility to include Doppler-shift in model

- Operational tools
o weight display, fringe display, clock search tool

B D0 @ aaa

P

00 Oglal

Correlation shifting from Mark 4 correlator to SFXC
o All disk-based VLBI correlated on SFXC

Board Meeting — Copenhagen - June 20, 2012
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UniBoard

Project formally ends June 30 2012

Several boards at Shanghai, one at Bonn, a
second board at JIVE

Many boards for Apertif
* Very noisy...
Lot of development

UniBoard? starts July 1 2012

» Aims for more CPU, less power consumption

* Project straddles two technologies, 20 and 28 nm
» Slow start, try to use latest

» Will need active support from FPGA producer

TOG, Arecibo, August 2011



UniBoard correlator: autocorrelations

JOINT INSTITUTE FOR VLBI IN EUROPE

Amplitude for n1114.m5a.nomodel.ms
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UniBoard correlator: cross correlations

Amplitude for n1114.mb5a.nomodel.ms
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4 Gbps recording/1 Gbps real time atves

= Part of deliverable D5.2

= Ef, On, Yb

= DBBCs in PFB mode

= Yb DBBC sent back to MPG for

troubleshooting g )¢ suae Uiy E

= On DBBC: clock jumps

* Fila10G cards NORDUnet| — & SUNET
= Only 3 available (4?) available in all of GEANT
Europe
= Of which one was sent to Chile... Telescopes
= Only ever tested at 2 Gbps
= Mark5C recording at 4 Gbps

= Never tested in EVN(?)

* Yebes 10G connection just up and
running

With thanks for the kind cooperation of

A
HATS @ LOFAR

= What could possibly go wrong!!!

2nd NEXPReS Board Meeting— Copenhagen June 20, 2012
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4 Gbps demo dlve.

» Mark5C shipped from JIVE to Yb

» Fila10G from Chile to Germany in hand
luggage (stuck in customs)

= Fila10G for Mh on loan to Yb
= Modules for switches, cables

= Powerful 1U servers with multiple 10G
interfaces purchased, shipped to
stations, installed (HarroBoxes)

= Software for “chunking” written
» Modifications to SFXC correlator
* *much* testing, bug fixing, new insights

= Excellent way to get many techniques
and tools developed in NEXPReS to
actually work and work together

» Fantastic support from networks

2nd NEXPReS Board Meeting— Copenhagen June 20, 2012
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4 Gbps demo

—Jive, .

JOINT INSTITUTE FOR VLBI IN EUROPE

Effelsberg

To LOFAR processing
Groningen Stockholm

Jilich

Hamburg

Aachen RN (X8 T8 CTTTCIITLION .

Other German
LOFAR stations

Frankfurt et - Lemertersatsaetaciaetieiieinanes

SURFnet
Amsterdam

Madrid Geneva

.............................................. .. Legend
B 3 DBBC + Fila-10G -
| o . Y marksc :

: * == Harrobox

== Switch/Router
: @ Network hop

| LOFARstation — : 4 SFXC cluster

2nd NEXPReS Board Meeting— Copenhagen June 20, 2012
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4 Gbps demo: local networking setup

e JIVE

JOINT INSTITUTE FOR VLBI IN EUROPE

-  ProCurve 3500yl

CX4

1 Gb/s
193.146.252.30

Wiring at Yebes
VSl4 ) -
| VSI(port#1=>In#1) J oy Vslou
vsit, | l VS 1 DBBC Em‘;‘i v —>|  Mark5B+
DBBC VS| L Flla 1OG 77777 N ottested PFB 1.1 > .(nnt used in 4 Gbps demo)
o VSI (port#2=>In#2) ’:._'f‘P X§P VSI Out#2 2 Gbps
Mark5B+
10 Ge LAN SR SR T
Lc-Lc |LcLc Mark5C
10 Ge 193.146 152ng8 p GLAPPER &__cm DRS 4 Gbps [~ A"
XFP —
_ |
Harrobox (2 NICs)
10G IP=192.168x.72?
193.146.252.29 8
CX4 HarroBox —— AN
Yv IP=134.104.79.43/DHCP (?) 2Gbps 2 Gbps

10G IP=194.94.199.7??
CX4?

SR?
LC-sC

(o

Mark5C

JIVE /

192.42.120.0/24

2nd NEXPReS Board Meeting— Copenhagen June 20, 2012
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4 Gbps demo: results (June 20)

sfxc-sw - Traffic

= Some initial problems
Flooding
Mark5C configuration

Scan length recording issue :

96

bits per second

= Some packet loss at Ef o
" But, technically everything just
WO rked ! ! ! : ) } ) o TR MEIED T ARAERED AGEAED. : ’ i ’ '

M Oon + Ef (Corr. 1, e0) O On + Ef (Corr. 2, f0) M On + Ef (Corr. 3, g0) [ On + Ef (Corr. 4, ho)
OYs (Corr. 1, el) MYs (Corr. 2, f1) B Ys (Corr. 3, g1) M Ys (Corr. 4, hl)
Max throughput:  17.80 G

= All equipment keeping up
» Networks stable and performing

O OO e experime | ) Tsys plots () Fringe plots | ()no_cam.jpg ( M (16) Twitter | | [E3 Facebook 4 So who's reac | [ Electric Guita | () graph_image |||
ﬂawlessl €5 C[(© services Jve iy agoie/iringes. re %08
,
0.6 - - A $ N SB 18, 0.6
0.5 e 0.5
» 0.2 0.2
= But No fringes o ]
0.6 0.6
0.3 0.3
= DBBC configuration, Fila10
C G : L L
time synchronization?
- 0.6 0.6
= Completely new equipment
, 0.1 0.1

need to learn e ' | - — e

'sfxc-sw - Traffic - BL...csv ~ evnbanner.xcf © & show All

2nd NEXPReS Board Meeting— Copenhagen June 20, 2012
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NEXPReS status

e JIVE

JOINT INSTITUTE FOR VLBI IN EUROPE

e Cloud correlation:
 TUM and MPG making good progress
* Tool for system monitoring/alerting in place

« High bandwidth on demand
« Standard has been decided upon

» Successful BoD demo Onsala-JIVE, Jodrell Bank-
Metsahovi at 4Gbps

* Providing NRENSs with use case

e Computing in a shared infrastructure
* Many new features added to SFXC

» Demonstration of automated triggered observation
very succesful

» High-bandwidth, high-capacity networked storage
» Hardware platform purchased at many sites
» Speed of development has picked up considerably

TOG, Arecibo, August 2011



CAIM JOINT INSTITUTE FOR VLBI IN EUROPE

Continuous Automated Intelligent Monitoring system

= Based on Zabbix

» Used for monitoring hardware health of Markbs, cluster
nodes, switches, etc

» Monitors “quality” of fringes of selected calibrators,
weights

» Generates warnings via email (or sms)

A Qui.py <@jund1> ¥ & X

ttttttt

CCCCCCCCCCCCCCCC

llllllllllllll

no fringes

TOG, Arecibo, August 2011



CAIM: fringe and weight monitoring
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emoteCtrl* software

JOINT INSTITUTE FOR VLBI IN EUROPE

Status
monitor

Logging

User input —»

I-j}Anwendungen Orte System

@ﬂﬂjd’d“ Sa, 23. Jan, 09:45

rtwadm User [§)

File View Settings Help

Stations | rtw

[ Station Tools (=) M5Capacity
(= StatusMonitor A BKG-0069/ 3143.859 C B
WETTZELL 2010.023.08.45.22 UT TEMP 5.8C azel 0 © 98% free @ 0% free
@ 2% used @ 0% used
MODE  RATE 06:45:50 NEXT HUMID 90.6 % RA 00h48m 59.10 s
m 16.0 SCHED=none LOG=station PRES 951.6 mb DEC 28d30m (-1
TSYS: IFA IFB IFC IFD CABLE 0.000402097s AZ 60.0000 EL 12.0000 N /
31 64 24 0
NO CHECK: v1 v2 v3 v4 V5 v6 v7 vB v9 v10 v11 v12 v13 v14 v15 if fm rx i3
Check : 27h17m Check
(=) Logging and Operator Input Next : 08:28:19 Next : 08:28:19
2010.023.08:34:28.00#antcn#Received message for antenna: STOP =
2010.023.08:34:28.09/antenna/ACK
2010.023.08:36:48. 20 #antcn#Received message for antenna: STOP -

2010.023.08:36:48.29/antenna/ACK
2010.023.08:37:05.67:ti

2010.023.08:37:05.67/ F; 375@2010.024.06:45:50.00 sy=/usr2/oper/startevnrec.sh k10024 wz &

2010.023.08:37:05.67/ F; 369@2010.024.06:49:50.00 schedule=k10024wz, #1
2010.023.08:37:05.67/ Q: 6@2010.024.06:50:50.00 startmka
2010.023.08:37:05.67/ Q: 14@2010.024.08:34:27.00 safepos

2010.023.08:37:05.67/ F; 375@2010.025.06:15:50.00 sy=/usr2/oper/startevnrec.sh k10025 wz &

22010.023.08:37:05.67/ F;: 369@2010.025.06:19:50.00 schedule=k10025wz, #1
2010.023.08:37:05.67/ Q: 6@2010.025.06:20:50.00 startmka
2010.023.08:37:05.67/ Q: 14@2010.025.08:03:46.00 safepos
2010.023.08:38:05.03:ti

2010.023.08:38:05.03/ F; 375@2010.024.06:45:50.00 sy=/usr2/oper/startevnrec.sh k10024 wz &

2010.023.08:38:05.03/ F 369@2010.024.06:49:50.00 schedule=k10024wz, #1
2010.023.08:38:05.03/ Q: 6@2010.024.06:50:50.00 startmka
2010.023.08:38:05.03/ Q: 14@2010.024.08:34:27.00 safepos

2010.023.08:38:05.03/ F; 375@2010.025.06:15:50.00 sy=/usr2/oper/startevnrec.sh k10025 wz &

22010.023.08:38:05.03/ F; 369@2010.025.06:19:50.00 schedule=k10025wz, #1
2010.023.08:38:05.03/ Q;: 6@2010.025.06:20:50.00 startmka
2010.023.08:38:05.03/ Q: 14@2010.025.08:03:46.00 safepos

»

Connected t%27.0,0.1

(= SystemTemperature
System Temperature

110
90

viE® &

[alexander*] hallo

(=) Q/é)caml - Mozilla Fire...

[oper] hello
[alexander*] how are you

Connection
information

[oper] fine, how can i help you?
[alexander*] please drudg it again

[oper] ok, thanks!
[alexander*] thank you

4

<+— Chat

[alexander*] the schedule has changed

Append to log

Print

Mark 5
capacity

System
temperature

Connection
state
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SysMon — System Monitoring at Wettzell
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NEXPReS NSI| Client screen shot

e JIVE

JOINT INSTITUTE FOR VLBI IN EUROPE

0 &/ Bandwidth on Demand client - Mozilla Firefox & @
File Edit View History Bookmarks Tools Help

]Jv Bandwidth on Demand client HTI

¢ J¥ | loopyijive.nl/~bloemhof/nsi-test/requester/index.php v @ 2P Google L) o

% i
3T

JOINT INSTITUTE FOR VLBI IN EURCPE

Login Logout Log files

New Connection

New Connection
STP

Source

Destination

Bandwidth
10 Gb/s  ~|

Reserve & Provision

Connections

Id Status

Requested

urn:uuid:ade8a5c1-9aSb-1 Provisioned

Actual

Provisioned

urn:ogf:network:stp:netherlight.ets:jivel-1901 :]

urn:ogf:network:stp:netherlight.ets:jive2-1901 j

Bandwidth on Demand

NSI| reservation tool.

Period
Start

2012-05-10 14:29:08
End

2012-05-10 14:30:08

Refresh times

STP

Source Destination

urn:ogfinetwork:stp:netherlight.ets: urn:ogfinetwork:stp:netherlight.ets: 2012-05-10 14:29:08

Robust e-VLBI Services

< Info

JIVE BoD client

Start after

1 min. j
Period
1 min. :]

Period

from to

NEXPR “S

Novel EXplorations Pushing

2012-05-10 14:30:08




International BoD at 4Gb/s

e JIVE

JOINT INSTITUTE FOR VLBI IN EUROPE

..........................

VLAN 2001

HP5406z|
NEXPReS

Onsala

SUNET

Copenhagen :

GEANT

SDH

Stockholm

. EXPReS2 :

...........

VLAN 2001

NSI: ASDO01A OME21 :
F48S01 OME6500 .
iperfi.amsterdam1
Amsterdam

. DGLOO1A_OMEO1

HP8212z|

OME®6500

Dwingeloo
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International BoD at 4Gb/s

Metsahovi
Finland
Expres host

Jodrel Bank

Expres host

Stokholm,
Sweden
Expres2 host

London

Uk
Expres1 host
™
-
Key
HEAnet
mcC DE
STM-64/10GE
™ 10GE port id
T e i Static 10GE - mapping
STM-64
GEANT BoD Dynamic core ~~ | ——m————— NREN data path
2 oo [ 12i02]
10GE: Pionier
-
GRNET 0GE.

Mcc cz

MCC FR
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