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SCIMMA Scalable Cyberinfrastructure for Multimessenger Astrophysics — scimma.org 

NSF-sponsored 
group to study / 
build 
cyberinfrastructure 
for MMA, including 
stakeholders from 
LIGO, IceCube, 
computing centers, 
astronomers. 

http://scimma.org


SCIMMA PRODUCTS

Open MMA Blast

Hopskotch/HERMES HEROIC

Community information
IGWN alerts

Host galaxy informationGravitational wave alerts 

Messaging Telescope & instrument availability
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RESOURCE AVAILABILITY
▸ Example:  you want to make an 

observation of a transient 
immediately.  Which facilities can 
you use? 

▸ What is my target’s observability at 
each facility. 

▸ This information has not been 
centralized - it is distributed across 
hundreds of web sites with no 
common protocol.



HEROIC - RESOURCE AVAILABILITY https://heroic.scimma.org

https://heroic.scimma.org


HEROIC - RESOURCE AVAILABILITY https://heroic.scimma.org

https://heroic.scimma.org


PREEXISTING MESSAGING SYSTEMS
GCN Circulars  Used for 
GRBs & GW events. Free 
text, not machine 
readable.

GCN Notices Machine 
readable, but only used 
by some NASA missions, 
no real free text.

Astronomer’s 
Telegrams (ATels) Not 
machine readable. 
Largely abandoned by 
transient community.

Transient Name Server (TNS) Report a new discovery to get an official IAU name and classification. Can 
send classification spectra.  Works well for specific, functions, but not used for sharing arbitrary 
information.

Brokers Designed for 
high alert volume, 
e.g. ZTF, LSST.  Can 
use filters. No easy 
way as yet for users 
to report additional 
information. 



HOPSKOTCH
▸ New messaging system being built by SCIMMA 

(Scalable Cyberinfrastructure for Multimessenger 
Astrophysics) funded by the NSF - see 
scimma.org 

▸ Pub-sub model - only subscribe to the 
information you want. This allows carrying much 
more information.   

▸ Will carry existing existing astronomical 
messages, e.g. GCN Circulars and Notices, 
possibly Transient Name Server messages, 
Astronomer’s Telegrams. 

▸ Goal is to increase machine readable information. 

▸ Can ultimately support other types of messages, 
e.g. sending images, spectra, data points, 
observation plans, instrument availability.  

▸ Based on Kafka — will scale to LSST era. 

▸ Cloud-based.  Hosted by Amazon Web Services 

▸ Integrated with Identity and Access 
Management system (CILogon & KeyCloak). 

http://scimma.org


DIFFERENCE BETWEEN HOPSKOTCH AND HERMES

HERMES

▸ Kafka + Libraries 

▸ Identity and Access Management 

▸ Topic creation, permissions 

▸ Can carry any message type (e.g. GCNs, TNS, 
something new) — no schema 

▸ Archive

▸ Built on HOPSKOTCH 

▸ Reader and GUI 

▸ API for submitting certain 
well-defined message types 

▸ Machine-readable protocol



HERMES
Adds a message browser, GUI, API, message schema to HOPSKOTCH

https://hermes.lco.global
HERMES: Hopscotch Enabled Rapid Message Exchange Service

https://hermes.lco.global






PATH FORWARD



MODERN MESSAGING IS HERE

Low latency

📖⏱ ☁

1 🔓
Machine and human 

readable
Robust

One stop shop Pub-sub: can distribute any 
message



EXTRA SLIDES





NONLOCALIZED EVENT PAGE IN A TOM, CREATED FROM HERMES MESSAGE
▸ Nonlocalized event 

(e.g. coordinates 
not well known like 
in a GW error 
region) workflow 
added to TOM 
Toolkit 

▸ Your TOM can 
monitor HERMES 
and create a page 
for a GW event 
automatically thanks 
to machine 
readability. 

▸ Can keep track of 
viable and non-
viable candidates





HERMES - READING Topic (can read multiple 
topics simultaneously).

Selected 
message

Message text

JSON / data



HERMES
Associate a 
message with a 
gravitational wave 
event.

Manually type or 
upload a data table.

There is built-in 
error checking.

Compose a text 
message, and refer 
to items in the table.

Add extra variables



HERMES

Broker

GUI + API + 
Protocol + 
Database

Target & Observation Manager

Coordinate, visualize follow-up

Space Observatories

Observatory

Multimessenger trigger

Survey facility
New Kafka tools



A NEW SOCIOLOGY?
▸ Right now we have either data that is fully public or fully private. 

▸ This leads to duplication of data and inefficient use of resources because people don’t know what 
others have found. 

▸ We are disincentivized from sharing in real time because someone else can publish our data 
without us if we make it public. 

▸ We need something in-between, a way for people to share preliminary data publicly, but still get 
credit. 

▸ Proposed solution:  a license when you share data that explains how it can be used, like 
software licenses.  For example, “you can use this data for planning purposes and inferences, but 
if you want to publish it you have to ask me.”  This could be a flag sent with the data.



SUMMARY
▸ We need new communication infrastructure and software tools to fully realize the potential of 

LIGO-Virgo-Kagra, Vera Rubin Observatory, and other new facilities 

▸ We are making improvements in nearly every step of this process, especially AEON for 
streamlining triggering, Treasure Map for finding targets, HEROIC for resource availability, the 
TOM Toolkit for data reduction, analysis, telescope triggering, and HOPSKOTCH & HERMES 
for messaging.  Many of these were built to work together but can also work on their own. 

▸ Some problems are still unsolved, especially data lakes and archive compatibility 

▸ MMA is a useful driver because it has some of the most stringent requirements, but these tools 
should be useful for many other areas of transient astronomy.


