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1. Status before

The following figure presents the status of the e-V1bi System before integration at Jive.
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Figure 1 e-VIbi System - status before integration

JIVE Archive

e Vibi Broker module — single threaded module core implemented. The broker core
and persistence layer is missing. The module is not integrated with other system
components. VIbi Broker Demon is responsible for triggering all events depending
on the system state i.e. starting new experiments, updating statuses or sending
notifications. VIbi Database — internal storage for VLBI experiments

e (Correlated Data Service (CDS) - service responsible for storing correlated data in
the Jive Archive. The CDS service is not implemented.

e Translation Node (TN) — responsible for handling data from radio telescopes and
preparing data for correlation. There can be many TNs involved in VLBI
experiment. However it is required that each radio telescope has one Translation
Node assigned. The TN module is informed about new experiment by VLBI
Broker. The TN core has been implemented but not integrated with VIbi Broker.

e (Correlation Node (CN) — responsible for managing and executing correlation
jobs on the cluster/grid. The module core has been implemented. The integration
with Vlbi Broker is required.

2. e-VIbi system testbed

The e-VIbi System working environment has been prepared where all system components
have been deployed. The actual system testbed description can be found at:



http://www.jive.nl/dokuwiki/doku.php/expres:fabric:evlbisystem:internal:testbed.

1. VIbi Broker — deployed at Jive (huygens.jive.nl)

2. Translation Node — deployed at Jive (huygens.jive.nl)

3. Correlation Node —three correlation nodes have been deployed:
e expres.reef.man.poznan.pl (Psnc)
¢ clusia.man.poznan.pl (Psnc)
e adam.astron.nl (Jive)

3. e —=VIbi system components

The first objective was to integrate all system components with VIbi Broker. First, old
communication schema has been analysed. Since VIbi Broker is a central module, which
communicates with other components it was decided that common communication
interface for all modules should be introduced.

The following figure presents interactions between system modules.
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Figure 2 e-Vlbi system components

Changes in the new communication interface:
¢ unused fields removed
e added missing items

' Wiki account is required to view this page



¢ the communication schema has been unified. Each message consists of
MessageHeader and ChunklInfo

¢ all modules are using common Notification interface to exchange information

3.1. MessageHeader structure

Each message send between system components has a structure called Message Header
which contains general information about message sender.

fot
¥ Experiment name - in fact experiment Identifier, because experiment names
¥ are unigue
¥ r
private String experimentMame;
fod
¢ Job identifier - used to differentiate data in case where the same
¥ experiment data 1s being correlated at the same time, but with ¢
¥ parameters
K f
private String jobId;
f** Sender identifier, unique string or abbreviation */
private Sender senderCode;
f** Specifies an URL of the message sender */
private String senderlLocation;
/** Specifies a location of the service where return message should be sent */
private String callbacklLocation;

Figure 3 Message Header

We have introduced a jobld which is used to distinguish the same experiments correlated
with different parameters. The callbackLocation property is used by the message receiver
for sending a reply message. The senderCode determines the message sender. The list of

valid message senders is presented in the figure below.
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Figure 4 List of valid message senders




3.2. Chunkinfo structure

Each message send between system components has a structure called Chunk Info which
contains general information about a data chunk from a given radio telescope. The chunk
info structure is also used to inform V1bi Broker and Correlation Data Service about a
location of a correlated data. The detailed description of the Chunk Info structure is
presented in the figure below.

private long chunkId;

f*% Specifi

o mmbiar A mharlkbe T Fha ~nrrant oavnoarimant
es number of chunks 1n the current experiment *

private long chunkCount;

/%% Specifies a size of a single data chunk */

private long chunkSize;

Snerifies location of the data chunk (URL) =/
/** Specifties location of the data chunk (URL) *

private String chunklLocation;

f*¥* Specities the start time of data chunk */

1= S L

private String chunkStartTime;

e Fha and Fima AF Fha AaF =Ihaa=-
S LilE Efid L = Ui rne data chunk I.-

sDEC1T1

private String chunkEndTime;

f+¥ Telescope abbreviation - two letter abbrev

private String telescopedbbr;

Figure 5 Chunk Info structure



3.3. Notification service

The Notification service is used by system modules to notify other components about
errors or changes i.e. new data chunk is ready, a chunk set has been correlated. The
notification message consists of message header, chunk info structure (if this is relevant),
state and message.

public enum State

---- General stafte codes
f¥* OK - message received without error *
n n n n
OK("state.ok", "state.ok.desc
; ool B i - el el = B el T - o e ;
/** There was an error while processing regquest */

ERROR|"state.error", "state.error.desc"

The tack 15 done
! ut ne tasK 15 done I.-

DOME("state.done", "state.done.desc"),

ranclation il Faf
DT J.."L-\.JLa.I? \'L‘-‘L.’_' "LLJL'_"|
L s e e s Er Framcl + 3 s o B} 1o -y i ;
k% NotaitTication Trom translation node - chunk 15 ready */

TMN_NOTIFICATIOM("state.tn.notification", "state.tn.notification.desc"

’ -~ - Al - - i
o - ¥ " I e i =1
~———- LArretation Nopos STdrEeSs

f** Correlation job is queued and awaits execution */
CN_JOB_QUEUED("state.job.gueued", "state.job.queued.desc"
on job is currently running on the cluster */

L [

CN_JOB_RUNMWING("state.job.running", "state.job.running.desc"

Figure 6 Notification type




4. Problems

During work on the e-Vl1bi system we have faced several problems. The detailed, up to
date list of issues can be found at EXPReS wiki at :

http://www.jive.nl/dokuwiki/doku.php/expres:fabric:evibisystem:internal:sfxcissues .

5. e-Vlbi system - test results

All system components have been deployed within the system testbed. We have managed
to conduct several experiments using distributed software correlation:
1. self correlation
2. distributed correlation with one software correlator and four radio telescopes:
Torun, Medicina, Westerbork and Cambridge.
3. distributed correlation with two software correlators and four radio telescopes:
Torun, Medicina, Westerbork and Cambridge.

5.1. Sample experiment description

This section describes briefly the process of conducting sample VIbi experiment. First the
experiment workflow has to be constructed based on the specified vex file using
Workflow Manager Application (see Figure 7)
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Figure 7 Sample VIbi experiment



The experiment parameters has to be set up using CCF editor:

Eile Edit 5cenario View Help
i = | | | o |
*
PR
' Y WORKEFOWINANAGER!
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=T
Experiment Details Data Sources = Station Details = Site Postions
Experiment Details
Experiment name ‘NOECI ‘
Experiment start date 200840700 18h30m10s |
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Correlator Details
Number of channels ‘ 1,024|%|
Integration time ‘ IH
Compute cross polarisation pairs []
General Details
Debug level ‘Nn output -
[ =2 [
N .
Figure 8 CCF editor

The figure below contains scan details. There are four antennas: Westerbork, Medicina,
Torun and Cambrigde.

scan NoBQO33;
start=2008y070d18h30m0O0s; mode=NME.SCM; source=4C39.25;

station=wb: 0 sec: 180 sec: 470.189872312 GB : 1 ;
station=Mc: 0 sec: 180 sec: 469, 8536467208 GB 1 ;
station=Tr: 3 sec: 180 sec: 467 . 909433728 GB 1 ;
station=Cm: 0 sec: 180 sec: 287 .683837032 GB : 1 ;

Figure 9 Scan details

Finally, when distributed correlation has been finished we can see the fringe tests -
integration start: 2008y070d 18h30m14s0ms.

10




Vex file -- Integration time: 1s -- Start of the integration: 2008y070d18h30m 1450ms

|Auto cor Cross correlations
Nosct cm [Mc[Tr[Wb| Mc-Cm | Me-Tr | Trcm | wbcm | woMc | wo-Tr
4974.49MHz, USB, Rep-Repl/A |A |A [A
4974.49MHz, USB, Lep-Lep|A |A |A |A
4982.49MHz, USB, Rep-ReplA |A A [A
4982.49MHz, USB, Lcp-Lep (A (A |A A
4990.49MHz, USB, Rep-Rep|/A |A |A (A
4990.49MHz, USB, Lep-Lep(A  |A |A A
4998.48MHz, USB, Rep-Rep|/A |A |A (A
4998.49MHz, USB, Lep-Lep[A A |A |A

Figure 10 Sample result
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