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ABSTRACT  

The NASA Exoplanet Archive is an online service that serves data and information on exoplanets and their host stars to 
help astronomical research related to search for and characterization of extra-solar planetary systems. In order to provide 
the most up to date data sets to the users, the exoplanet archive performs weekly updates that include additions into the 
database and updates to the services as needed. These weekly updates are complex due to interfaces within the archive. I 
will be presenting a SysML model that helps us perform these update activities in a weekly basis. 
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1. INTRODUCTION  
The NASA Exoplanet Archive1 is a database and toolset funded by NASA and available on line to support astronomical 
research related to exoplanet science. The archive combines a database of explanet and planet host parameters and key 
public data sets from space and ground-based observatories. Data included are planet parameters such as mass, radii, and 
equilibrium temperatures; orbital information such as periods, semi-major axis, eccentricity; transit parameters such as 
transit duration, mid-point, ingress time, stellar parameters for the host such as positions, astrometry, photometry, stellar 
properties (effective temperature, surface gravity, stellar mass and radii, metallicity), and planet discovery information. 
All values available in the archive are linked to the corresponding publications providing traceability to our users. The 
archive also incorporates more than 20 million light curves from space missions such as Kepler 2 and CoRoT3 and from 
ground-based surveys such as SuperWASP4, KELT5, and others. Our goal is to provide a single location and a consistent 
toolset to facilitate exoplanet research with the most up to date information available.  

The NASA Exoplanet Archive has a process in place to add data about newly discovered planets into the archive. The 
exoplanet data (parameters, light curves, images, etc.) come from refereed publications members of our team monitor 
continuously to identify new discoveries and updated information arising from new astronomical observations. This 
process has been incorporated into a SysML (Systems Modeling Language) 6 model that provides details on the structure 
and behavior of the archive in order to facilitate the related updates of individual services within the archive.  

Aspects of the Exoplanet Archive SysML model will be presented in this article: section 2 gives an overview of SysML 
and the tool used for the model; section 3 describes a high level structure of the archive and the internal database; section 
4 explains the actors involved and the weekly update process; section 5 shows an example on the incorporation of a set 
of planets discovered by the radial velocity (RV) technique; and section 6 discusses future expansion of this model. 

2. SYSML OVERVIEW  
The Systems Modeling Language (SysML) is a general-purpose visual modeling language for application to model-
based systems engineering. It is derived from the Unified Modeling Language (UML)7, it reuses parts of UML and adds 
extensions specific for systems engineering usage. SysML does not impose a particular method of engineering, in fact 
SysML supports traditional structured analysis (functional decomposition and allocation of functions to components) as 
well as use case driven approach (scenario analysis). SysML provides nine different types of diagrams, grouped into 
three sets: 

1. The requirements diagram is the only type in the requirement set. Requirements can be represented in a text-
based form as well as in a graphical form. The graphical form has the ability to show relationships among 
requirements and other elements of the model. 
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