Abstract

The Dakota VOEvent Tools provide a freely available VOEvent
backbone connectivity and distribution package for Linux, Mac OS
X and Windows. Tools consist of a receiver/broker, a command
line publisher, and a command line message validator.

With the Dakota VOEvent Tools, you can connect to the VOEvent
network backbone and receive transient event alerts in real time.
You can also publish event triggers to the backbone for others to
receive. Finally, you can provide a broker service to the backbone,
helping distribute messages from others around the world or from
your facility All without writing any software.

Components

* Publishing tool

v’ Broadcasts VOEvent to the net
v Apply a digital signature to the message (optional)

 Message Validator
v' Checks VOEvent XML for validity

 Receiver/Broker

v’ Listens for messages from remote broker

v Validates incoming message against specification
v Checks digital signatures on incoming messages
v Delivers messages to pipeline (script or program)
v Relays messages to other subscribers (broker)

What's Missing?

Tools for constructing and reading the VOEvent XML messages

The messages themselves are mission-specific, so it's nearly
impossible to provide a “one-size fits all” set of tools for this.

The syntax and semantics of a VOEvent message are non-trivial.
There are two problems to solve:

« Constructing a message from your data
 Extracting the data from a received message

Solutions range from manual angle-bracket picking and tag writing
to machine-generated processors that extract data from messages,
and turn data into messages. The latter technigue requires
substantially less effort while providing rigorous correctness of
message structure and data encoding.
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Technical Detalls

Dakota is a cross-platform open-source set of VOEvent tools
which fully implement the VOEvent Transport 1.1 protocol for
subscriber, publisher, and broker-to-broker operations. Tools

Include a receiver/broker, a message sender, and a message
checker.

The receiver/broker can be operated as an end-point receiver
without any message distribution or as a full broker. It has support
for passing received messages to a script or program, allowing
you to start a pipeline with incoming VOEvent messages.

The message sender sendvo is a command line tool that
publishes a VOEvent message from a file or a standard-in stream
to a specified broker. The broker's response is sent to standard
Oout.

The message checker checkvo is a command line tool that
performs a deep validation on a VOEvent message from a file or
standard-in stream, and reports on Its correctness.

The receiver/broker provides separate subscriber and publisher
authentication via IP address white listing, as well as optional
digital signature based authentication for publishers (only). In
addition, it keeps a local copy of all VOEvent messages it
receives (and optionally distributes), using this archive to prevent
looping of messages received more than once.

Finally, the receiver/broker can be configured to start an external
program or shell script on receipt of a message from a publisher
or a remote broker. This allows you to immediately process
received messages using the program or script of your choice.
Thus, you have the flexibility of using Dakota as a receiver, then
later enabling it to act as a broker while still serving as a receiver
for your needs.

Taken together, the Dakota VOEvent Tools provide everything you
need to publish and/or receive VOEvent messages, as well as
providing a broker service for your installation or region.

Distribution and Support

The Dakota VOEvent Tools is an open-source project hosted on
the SourceForge system. In addition, the author provides a web
site that serves as a portal and basic information source. The
author has committed to providing support and updates while a
community Is being formed.

The starting point is at

http://voevent.dc3.com/
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Abstract VOEvent Agent Scheduler ACP Data il

DC-3 Dreams, SP has developed an automated VOEvent follow-up station 5 ~
utilizing off-the shelf hardware and packaged/supported software. The system is §
capable of interfacing with a wide variety of telescope mounts, imagers, filter . VOEvent

selectors, focusers, and dome systems. It provides routine observing via a . Messages :
dispatch scheduler which makes “just in time” decisions as to which observing L
request to execute throughout the night. : '

Obseving | @ @ o |
Engine N :

Recelver ——-—n- Dispatcher —-—-—b

For ivo://nvo.caltech/voeventnet/catot#911101320144125034

Original VOEvent message that triggered this ohservation

Followup VOEvent message sent to alert this ebhservation

Automation system run log(s) for this ohservation
Followup-10-Nov-2009@ 093447 .10g

Alerter u——~ Database ﬂ——r Web Server d—— Run Logs

If a VOEvent trigger is received, normal observing can be interrupted in favor of SRR PR SR SUUUUUOTN! FOSUT SRR ?

a pre-programmed observing plan for the received trigger. Once the follow-up :

data for the trigger has been acquired, the scheduler resumes acquisition of :

scheduled request data according to its “next best” strategy. It is also possible to Web Request Submission and Data Access ;
have the receiver simply queue the follow-up request (with elevated priority, for
example) as part of the scheduler’'s normal workload without interrupting the
current request. Requests are constructed from user-specified templates for
each type of VOEvent trigger.
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 VOEvent Receiver/Requestor

HOME | FOLLOWUP DaTa |

v Receives VOEvent messages, filtering to identify those of interest CATOT #911101320144125034-Followup-00 1 R300-0

Data specifics:

v' Creates request for the type of VOEvent § e §

Integration time 300 zec,

: : : : : : . : - Construct RTMLto e 12550 pasnbe
v Submits request to Dispatch Scheduler and may interrupt observing : »  Fiter ——— — : i og: i smtinane Patmies
N o . L - . Detector geom. 3072 x 2048 pixels (hinned 4x4)
: [ REqUESt SChEdL’"er . FPlate =cales 1.22 % 1.22 arcezec/pizel
B "a wgm om ow omowowomowmowomowowom ow ow "imomomomomom o mggowowowmowowow ow ow 8 Field of Wy 15,61 x 10.41 arcmi
) Di S p atC h SC h ed u | er uni m SS;?:; COriginal FITS data (or click on image)
. : . . . : '~ orunobservable Classifyand ... .L........ :
v Handles observing strategy during the night, including VOEvent triggers ; messages Sedect RTML R
. . template TemplﬂtE(S) Dump of FITS header:
* Observing Engine ; L - 5 e sising e 0
e e STHPLE - 1e /5 wmeigned inb. 16 & 32 sno, 32 & 64 real
. - . . NaHIE = 2 fnunber of axe§ .
v' Executes observing requests from the Dispatch Scheduler Incoming VOEvent Processing Flow e i et
v . D 0 G, CHERERNAT e o R & SR
Controls all observatory components to achieve the request R, o
INSTREUME= 'SEIG ST-L-6E 3 CCD Camera w/ A0' f Detector instrument name
OBSERVER= 'WOEwent ' / Obserwer hame
HOTES = ! '
e VOEvent Alerter TITLE:  GEN CIRCULAR i TXOTHE - 3.0000000000084002 / [see] Duration of spesure
NUMBER: 9711 o ERTTENP- 25 0000D0D0UDONNNN /CED memperative setmoien in C
- . . F—_— SUB] ECT: GRBDQD}"IEA RC—band phﬂtﬂmetr}f CCD—TEHP: —25:869?552510223?2 fczzetemp;ezat.l:;em:zri;:rtaozeixpzzizz in C
v Sends VOEvent message advising of availability of follow-up data DATE:  09/04/23 19:03:44 GMT ERE D oommmmmmmannanng el i in merne Gt ey
v C b .. d d .. d d I d I k FROM: Arne A. Henden at AAVSO <arne@aavso.org:> T 4 7 Dirming level slon the Yoaris
HOBRGSUEF= 0 fSubframe ¥ position in binted pixels
reates web pages containing data description and download links n Henden (AAVSO). 3. Groce (SROD. 5. bemmy (b3, = eEaiiee
D. Terrell (SwRI), and W. Cooney (SRO) report: A o sl ~
HISTORY File was processed by PinPoint 5.0.13 at Z009-11-10T09:47:45
° We obtained photometry of the GRB090418A afterglow TINE-0BE- 'Be.37. 95 S e e eoe 0T mmasure Snare
Web Server reported bg Chornock et a-l . (GCN 9148) US-i ng t e SonD'i ta LTI?[E C|BS: '232::; _,J: {oi: :ormfat,} E:E time o: ex;;osure start
Research Observatory (SR0O) 35cm telescope in southern PADBLSTE. ' ERE | Eguatorist moosdinate system

ATIMAZE = 1.Z732Z230E10ZE+000 / Airmass (multiple of zenithal airmass)
2T = 'O B3 Z52. 30" f Local apparent sidereal time of exp. start

v’ Provides access to follow-up data (FITS images) R Bona’ exposures bogan aboat 3 minures aFtel®The buest

v ) ) . . ) ) . . and continued until twilight. Ten 60-second and five LONGLOBS= -1 nSSOUDODONDELO0Z / (deg +8 WGEed] Desderds lamgteade
— ALT-0BS = Z2.ZZ500000000E+003 f [metres Altitude abowve mean sea lewvel
Provides detailed descriptive information on data without downloading 180-second exposures were acquired. T35 = 2 coSonob0nnog0nD / [nscres) Aivicuae s
D = '02 B2 33F.82" S [hms JEOOO] Target right ascension
OBJCTRA = 'DOZ 53 33.62" F [hm=s JEOOO] Target right ascension
DEC = '+3Z 17 Z1.0°' F [dm= +H JZ000] Target declination
OBJCTDEC= '+32Z 17 Z1.0°" F [dm=s +H JZ000] Target declination

CLEEAND = 'R ! F [I-C =xd] 2xd. color band of image or C=Color
HIZTORY File was processed by PinPoint £.0.13 at Z00%-11-10T0%:42:45
HISTORY File was processed by PinPoint 5.0.13 at EZ009-11-10T03:4F7:45

Project Status and Support

NUHBER- 922[] FITHM = 3.00000000000E+002 f [pixels] Hegn Full-Width-Half-Max of image star
SUBJECT: GRE 090423 limiting magnitudes BUTHOR - 2000.0 / Bquseerias seardinaves are 72000
DATE:  09/04/24 11:36:15 GHT R T esesranseiaian | (o bk nested by eld progrens)
: . . FROM: Arne A. Henden at AAVSO <arne@aavso.org:» = Ba—--TaW crfic sesriimenn e
This system has been available as off-the-shelf software since late 2008. The it o 1 eterseossions | X sess coceammace it
_ ] _ i ) A. Henden (AAVSO), J. Gross (SRO), B. Denny (DC-3), e R e A e E R
observing engine was first released in 2001, and the dispatch scheduler was D. Terrell (SwRI), and W. Cooney (SRO) report: B0l © oD ) (G il o G i
: We observed the field of GRB 090423 (Krimm et al., GCN 9198) G & GO s bt e
released IN 2005. A” SOftware Components are fU”y Supported by the aUthor using the 35cm telescope of Sonoita Research Observatory e e ! E::g’;f’;zfi]az;‘;-zlgrilz‘fzxiale
. . with an automated VOewvent tri gger for an R-band 'image cp1 1 = —3:3868444266512—004,-‘Change in BA---TiN along H-Axis
Wlth neW releases Several tlmes per year. SE(]LIE"CE. II'I'IE.lgES began at D?:SE:DQUT on 2[][]9_[]4_23, Cl_z = -Z.522z3737710E-007 / Change in RA-—-TAN along Y-Axis

Chz_1 = E_BZ031632674E-007 f Change in DEC--TAN along X-Axis
Chz_Z = -32.383E0732504E-004 / Change in DEC--TAN along T-Axis

170 seconds after the burst, under good conditions.



