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ABSTRACT 
Rapid technological advancements in the past decade have 

spawned science gateways of various scales to support the 
computational needs of scientific research and education. 
While some gateways focus on serving a particular science 
domain, such as HydroShare (hydrology) [1] and nanoHub 
(nanotechnology) [2], others provide general-purpose tools and 
services to multiple fields and user communities, such as 
CyberGIS [3], CyVerse [4] and MyGeoHub [5]. These 
gateways form an ecosystem in which no one system can 
provide all the functionalities that satisfy diverse user needs. It 
is thus important and beneficial to build bridges between these 
cyberinfrastructures (CI), affording more seamless access to a 
wider range of functionality. While it is common wisdom that 
building interoperability increases funding utilization, allowing 
users to leverage multiple systems, it entails significant 
challenges.  First, although there are some emerging standards 
for interoperability at the CI level such as REST API for 
service endpoints to hosted data and tools and OAuth for 
federated authentication, the adoption of such standards is 
sporadic; moreover, interoperability is typically use-case driven 
and specific to the science gateways involved and rarely rises 
to the level of the underlying CI. Second, except in a few cases 
such as the EU initiative VRE4EIC, funding and resource 
restrictions result in systems typically developed 
independently, initially. Considerations for interoperation 
usually come later in the development cycle, making it harder 
to achieve technologically. Last but not the least, there are 
sometimes organizational and social issues involved. 

In this lightning talk, we will share our experience in 
developing interoperability between MyGeoHub, a CI for 
geospatial data management and computation, and several 
other U.S. National Science Foundation funded projects, 
including HydroShare, SERC [6] and BrownDog [7]. 
MyGeoHub is powered by the HUBzero open source science 
gateway framework and GABBs (Geospatial Data Analysis 
Building Blocks) software [8]. HydroShare is a resource 
repository for sharing hydrologic data, models, and analysis 
results online for solving complex hydrologic research 
problems. Our work is focused on enabling users from either 

system to easily access data and geospatial tools across system 
boundaries. It builds on OAuth federated authorization and 
authentication, REST APIs, parameterized launching of 
containerized tools, and iRODS federation. Similar 
interoperation workflows are being developed between 
MyGeoHub and SERC, an online education platform for the 
earth sciences community. Educators can develop learning 
modules on the SERC website that remotely launch 
MyGeoHub containerized tools for data processing, analysis, 
and visualization. The use of CILogon (OAuth compliant) 
federated identity management facilitates a more seamless 
transition between these platforms (e.g., CI and gateway), with 
minimal administrative setup. BrownDog provides extensible 
web services for format conversion, metadata extraction and 
indexing for a variety of data formats. By leveraging these 
services to augment automatic metadata extraction in GABBs, 
and enhance dataset tool applicability, MyGeoHub can extend 
its support for a wider range of geospatial and even non-
geospatial data sources. This in turn can prove beneficial to 
science gateways that MyGeoHub already interoperates with. It 
is our belief that this organic growth in cyberinfrastructure 
capabilities via interoperation has the potential to increase both 
research and educational productivity of science gateways. 

Keywords—interoperability; geospatial data; science gateway 

 

REFERENCES 
[1] Horsburgh, J. S., M. M. Morsy, A. M. Castronova, J. L. Goodall, T. 

Gan, H. Yi, M. J. Stealey and D. G. Tarboton, (2016), "HydroShare: 
Sharing Diverse Environmental Data Types and Models as Social 
Objects with Application to the Hydrology Domain," JAWRA Journal of 
the American Water Resources Association, 52(4): 873-889, 
http://dx.doi.org/10.1111/1752-1688.12363.  

[2] nanoHub: https://nanohub.org/ 
[3] Wang, S. 2013. ”CyberGIS: Blueprint for Integrated and Scalable 

Geospatial Software Ecosystems.“ International Journal of 
Geographical Information Science. 27, 1-4. 

[4] Merchant, Nirav, et al., "The iPlant Collaborative: Cyberinfrastructure 
for Enabling Data to Discovery for the Life Sciences," PLOS Biology 
(2016), doi: 10.1371/journal.pbio.1002342. 

[5] Kalyanam, R., Zhao, L., Song, C.X., Biehl, L., Kearney, D., Kim, I.L., 
Shin, J., Villoria, N. and Merwade, V. 2018. MyGeoHub - A Sustainable 



10th International Workshop on Science Gateways (IWSG 2018), 13-15 June 2018 
 
 

 

and Evolving Geospatial Science Gateway. Future Generation Computer 
Systems, ISSN 0167-739X, https://doi.org/10.1016/j.future.2018.02.005. 

[6] Macdonald, R.H., Manduca, C.A., Mogk, D.W., Tewksbury, B.J., Fox, 
S.P., Beane, R.J., McConnell, D.A., Wiese, K., Wysession, M.E., and 
the SERC Webteam., 2013. On the Cutting Edge and a Decade of 
Transforming Geoscience Education, Geological Society of America 
Abstracts with Programs, Vol. 45, no. 7, pp. 732. 

[7] S. Padhy, G. Jansen, J. Alameda, E. Black, L. Diesendruck, M. Dietze, 
P. Kumar, R. Kooper, J. Lee, R. Liu et al., “Brown dog: Leveraging 
everything towards autocuration,” in 2015 IEEE International 
Conference on Big Data (Big Data), IEEE, 2015, pp. 493–500. 

[8] Zhao, L., Song, C.X., Kalyanam, K., Biehl, L., Campbell, R., Delgass, 
L., Kearney, D., Wan, W., Shin, J., Kim, I.L. and Ellis, C. 2017, June. 
GABBs - Reusable Geospatial Data Analysis Building Blocks for 
Science Gateways. 9th International Workshop for Science Gateways  

 


