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ACROSS Background

• ACROSS is a result of NASA’s response to the decadal recommendation to invest in TDAMM science
• Our goal: how can we increase the operational efficiency of NASA’s observatory fleet to better enable 

TDAMM research, while passively benefiting all science cases?
• Improving science situational awareness (SSA):

• Centralizing observing schedules in a homogeneous format (planned, scheduled, performed)
• Building scientific tools (joint visibility, integration time calculations, etc.)
• Developing ToO management system (tying into NASA mission operations centers and existing 

software, e.g. TOMs)

• This is for the benefit of both astronomers and observatory operations staff!
• For astronomers—if I know that X mission/observatory is following this event, how can I best 

complement that follow-up? What telescope resources were, or will be, observing an object?
• For observatory operations staff—provide a centralized service to host observation schedules, ToO 

submission forms, etc. 
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ACROSS System Overview

• ACROSS system encompasses science 
feasibility tools centered on 
observatory state and status 
information
• “Who’s looking (or can look) where, 

when?”

• Through public-facing API, front-end 
website, and installable Python 
libraries:

• across-server: API endpoints 
providing access to science data

• across-client: python client API 
wrapper

• across-tools: python science 
tooling dependencies for ACROSS

across-client
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ACROSS System Overview

• Backend
• Database: postgresql
• across-server: FastAPI
• across-data-ingestion: FastAPI
• across-client: python client API 

wrapper
• across-tools: python science 

tooling dependencies for ACROSS
• Frontend:

• Static info content site available at 
https://science.data.nasa.gov/data-
sites/across 

• Dynamic site (with user 
management, searchable pages 
providing access to server) coming 
soon

across-client

https://science.data.nasa.gov/data-sites/across
https://science.data.nasa.gov/data-sites/across
https://science.data.nasa.gov/data-sites/across
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The ACROSS Server uses OpenAPI, an industry 
standard machine and human readable way for 
users to interact with the ACROSS data system

Example: querying observation 
schedules for NASA high-energy 
astrophysics missions

ACROSS Server: API Design

Available at 
https://server.prod.across.smce.nasa.gov/api/v1/docs 

https://server.prod.across.smce.nasa.gov/api/v1/docs
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ACROSS Server: API Design

Example: single instrument 
target visibility calculator

Available at 
https://server.prod.across.smce.nasa.gov/api/v1/docs 

https://server.prod.across.smce.nasa.gov/api/v1/docs
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• Data ingestion layer—FastAPI 
server with tasks to ingest various 
data at set intervals via cron

• E.g. observatory schedule data—
tasks ingest data for each 
telescope in ACROSS server

• Aggregating these data is easy in 
some cases…

ACROSS Data Ingestion
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• Data ingestion layer—FastAPI 
server with tasks to ingest various 
data at set intervals via cron

• E.g. observatory schedule data—
tasks ingest data for each 
telescope in ACROSS server

• Aggregating these data is easy in 
some cases…and much harder in 
others!

• We’re doing the heavy lifting so 
astronomers don’t have to!

ACROSS Data Ingestion
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Data Ingestion Status

• All ingestion tasks run on a set 
cadence
• Timing of tasks available 

through the server or through a 
frontend page

• Schedules per telescope are 
ingested on a regular basis, as 
shown

• Schedule ingestion labeled as 
active, lagging, or offline 
depending on frequency, time 
of last ingestion, and schedule 
duration
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ACROSS Frontend

• Dynamic frontend site will have 
pages to retrieve data products 
from the server, including 
schedules and observations, or 
perform target visibility 
calculations
• Cone search, date range, 

bandpass information, 
observatory/telescope/instru
ment, etc.

• What has every telescope 
observed, and what are they 
planning to observe?

• All functionality to retrieve data 
does not require login credentials
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Conclusions and Future Outlook

• ACROSS server with public-facing API endpoints are now available

• Currently serving all planned observation schedules for NASA high energy missions, with as-flown schedule 
ingestion tasks in development

• Provides routes to calculate single instrument and joint instrument target visibility windows

• Accessible via HTTP requests or python client library (see Sam Wyatt’s talk)

• ACROSS dynamic frontend site will be launched soon

• Will provide searchable web pages for observation schedules, graphical UI for visibility windows

• Questions? Ideas? Feel free to reach out! across@lists.nasa.gov

ACROSS server: ACROSS GitHub:
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Backup Slides
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Frontend Example: Observatory Visibility Calculator

• Interactive interface to find coincident 
visibility windows for multiple 
observatories (space and ground based) 
based on constraints such as Sun angle, 
Moon angle, etc.

• “When can I schedule observations (or joint 
observations) on any number of facilities?”
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