Jetstream Overview – ESIP 2016 Notes
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Jetstream is the first PRODUCTION science cloud. There have been other cloud projects funded by the NSF previously. Like FutureGrid foundation before them, CloudLab and Chameleon are experimental cloud-based systems where Jetstream is to be a production system. Findings of CloudLab and Chameleon may influence future directions of Jetstream in the years to come, but the distinction of experiment versus production is definitely worth noting.

What is Jetstream? It will be an on demand, widely accessible, easy to use environment made up of a library of virtual machines or user defined VMs.

Basically it will allow for an on-demand creation of research/compute facility for those wanting either very specific toolkits or the freedom to define a very specific environment for their research and development. In addition to being able to use or create a specific environment, researchers will be able to archive their environment and make it retrievable via DOI so others may reproduce their research.

Jetstream will be part of the XSEDE project in the eXtreme Digital program. By using existing and stable infrastructure, policies, procedures and an established user and support base, it will extend XSEDE into new areas.  
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Ease of use – it will look/act like most linux desktops. Basically, the given the state of linux desktop managers, it basically looks and feels like most modern OSes. The goal is to reduce barriers to HPC and research

Reproducibility – if you create a specific machine configuration you want for your research, you can save it for later to recreate it at will. Plus, if you’ve created a workflow for your research using a particular environment or configuration, you can easily share the VM image with others so they can reproduce your results and you can save it with a DOI handle for publishing.

It’s not just VMs and desktop images…it’s also the ability to create science gateways more easily. Gateways make a form or menu driven way to submit research jobs. It’s one of the ingredients in making HPC more accessible.
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This speaks for itself – there are researchers that could benefit from more accessible, more usable HPC systems. Many find the command line and world of schedulers and such daunting. The goal here is to make it so that the barriers to entry are less and more researchers have access to the tools they need to get results.
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Jetstream ISN’T the typical HPC system. You won’t use it for massively parallel processing…or really any parallel processing behind a handful of cores, really. It’s meant to do things NOW. Beyond that, it’s for interactive work, perhaps with GUIs that you couldn’t otherwise use on most HPC systems, for prototyping, for creating the workflows to either use at smaller scale with a handful of CPUs or to port to larger environments after doing your proof of concept work at a smaller level…

It’s for creating very tailored, stable, reproducible environments that you might not otherwise be able to do easily with HPC.

Lastly, it can be for the backend behind Science Gateways…stable environments with a web front end that process input to send to other HPC or HTC environments.
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Some of the use cases for Jetstream – much like iPlant, creating VMs out of the gate for specific areas of research was always part of the plan. Along with these virtual machine images will be the ability to store and share common data sets that these areas of research might need. The goal is to make these sets easily available for study and to have the tools to study them readily available and assembled.

The biggest thing Jetstream doesn’t do is MPI – message passing interface codes that are designed for large scale parallel processing. There’s nothing to stop you from installing the MPI libraries on your own VM…just that you won’t really see any results from it at best.
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Looking at the hardware –

This is a geographically dispersed system, a distributed cyberinfrastructure based in 2 primary locations and a test facility. 

Production systems at Indiana University and the Texas Advanced Computing Center.

Systems will consist of:
320 Nodes
7,680 Cores (Haswell v3)
40 TB RAM
640 TB local disk
960 TB of attached storage

The development system at University of Arizona is 16 nodes with 2 TB RAM, 384 cores, and 32TB of local disk

Each system will have a 100Gbps link to Internet2, 10Gbps link to XSEDENet

IU and TACC will each have 4 x 40 Gbps to local infrastructure

We leverage Globus services to facilitate integration of Jetstream into the national cyberinfrastructure. In particular, we use Globus transfer services for rapid, efficient, and secure file movement synchronization between Jetstream, campus systems, and other national cyberinfrastructure; Globus sharing for authorizing remote access to data stored on Jetstream; and Globus identity and group management services to permit access to Jetstream with campus credentials and to manage groups used for access control
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Jetstream users will interact with a customized version of Troposphere, part of the Atmosphere environment developed by the University of Arizona.

Via Troposphere, users can search for, discover, and launch instances of VM images that contain the tools and workflows relevant to their computing needs; import or associate data sets with their computations; and save their work environment by creating images or suspending instances. Users can monitor the real-time activity of their computations and the consumption of their computing and storage allocations. They may also create, manage, and interact with object storage, represented as storage volumes in the user interface. 

Users may perform collaborative analyses by sharing desktop sessions with other system users, a feature that is also useful in workshop and classroom settings. Finally, users may share VM images directly with collaborators or make them publicly available and discoverable for others via a simple publication mechanism. 

The second image shows applying various filters to show the search mechanisms and tagging – by name, type, software packages on VM, etc
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