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INTRODUCTION

The ongoing development  and support  of  the National  Computing Grid is  a  major role of  the Australian Research 
Collaboration Service (ARCS). Traditional grid users typically come from quantitative sciences and tend to be highly 
ICT literate and one of the challenges for grid managers is to support new users who are less ICT literate. These new 
users  have  expectations  of  sophistictated  and  intuitive  Graphical  User  Interfaces  (GUIs),  streamlined  processes  for 
acquiring accounts, simple login procedures and the ability to access resources from anywhere with a variety of devices.  
The ARCS Compute Cloud  extends the National Grid to support these users. 

The ARCS National Grid is based on Globus [1] middleware. Globus provides the components to connect resources, but 
not  an  environment  for  non-technical  users  or  those  who  want  quick  seamless  access.  A  Resource  Specification 
Language (RSL) provides a single interface to the heterogeneous resources of the grid, but requires considerable training 
or ICT support to use. Grid users require accounts at connected High Performance Compute  (HPC) facilities. While  
most providers have streamlined application processes, often web-based, it takes time for approval and must be repeated  
for each resource needed.  Traditional grid authentication  uses X509 certificates and requires face to face meetings and 
time for approval. Finally, researchers often need to submit jobs and transfer files from within their institutional networks 
encountering firewall restriction, proxies and locked down desktops with Standard Operating Environments (SOE).

In addressing these barriers and implementing the ARCS Compute Cloud, ARCS has extended the Grisu grid submission 
system. Grisu provides the building blocks for developing a range of user interfaces to the grid. It also provides easier 
authentication based on use of the Australian Access Federation (AAF) [2], and simplifies network access to the grid.  
The ARCS Compute Cloud presents the grid as "applications as a service" across a virtualised grid. Users directly access 
application specific interfaces, and seamlessly access the collective resources of the participating HPC resources.

This presentation will  describe Grisu and the ARCS Compute Cloud, and its implementation across  a federation of  
heterogenous HPC resource providers.

GRISU

Grisu is a grid client framework written in Java that provides a client library and presents its services as web services.  
Clients communicate with the Grisu backend that interacts with Globus to carry out the various tasks of job submission,  
monitoring and file management.  Information about the Grid is obtained from the Metecomputing Discovery Service 
(MDS). Grisu provides a generic graphical client so that users can build templates for specific applications, controlling 
user input options to suit their needs.  

The Java client library and web services are available for third party developers to build their own research community  
interfaces and workflow support, typically as application specific portals.  For example,  the AuScope  Virtual  Rock 
Laboratory [3] uses the client library and the web services to build  such a portal.  

Grisu also makes it easier to move data to and from a range of file systems, including the user's desktop and the ARCS  
Data  Fabric.  Authorisation and authentication is  based  on Shibboleth allowing users  to  use  their  home institution's 
credentials, and overcoming  the lack of scalability in issuing grid certificates. 

Grisu also simplifies access across institutional networks and firewalls. The Grisu backend manages data transfers and 
reduces  the  need  to  move  data  across  network  boundaries.  Web  clients  are  enabled  on  a  range  of  devices  and 
communicate using standard https and port 443. Even for non-Web clients, institutions are more willing to open up the 
only additional port,  port 7512,  to the sub-net that hosts the Grisu backend. 

THE ARCS COMPUTE CLOUD

The ARCS Compute Cloud extends Grisu, first, by providing easy access to HPC for any Australian researcher, and 
second, through a new level of user-friendliness that presents the grid as application specific interfaces. Users simply 
select their application from a list. The ARCS Compute Cloud implements meta scheduling removing the need for users  
to select a target or to provide any target specific information. The simplest use case is for the user to provide their own  
input files and estimated wall time, the minimum information needed for job submission and local scheduling.  
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Figure 1: ARCS Compute Cloud Architecture

In reducing user input options, compromises have been made in the flexibility and variations in executing some jobs. 
Some Compute Cloud applications are best set up in standard ways, the assumption being that Cloud users will simply 
want results in a reasonable time. For example, BLAST [4] can be configured to run on a number of CPUs,  each  
configuration may require specific partitioning of the BLAST database. The ARCS Compute Cloud invokes a BLAST 
job which is standard and best fit acrosss the entire Cloud supported by standard database partitioning.   

The  formation  of  a  federation  relies  on  the  cooperation  and  resources  of  its  members,  and   equally  important  is  
agreements with the members that implement the Compute Cloud.  

BEHIND THE CLOUD

The collective,  but  heterogenous resources  of various HPC providers  underlie the ARCS Compute Cloud. A useful 
Compute Cloud needs resources, provided transparently and fairly, and users need confidence in local security. In return, 
ARCS captures and reports on  ARCS Compute Cloud activity.  The  basis of the agreement between ARCS and the 
participants in the Compute Cloud  is as  follows.

• Participants provide quota/resources. This can be in the form of accounts,  queues or even specific clusters.

• Participants implement the ARCS Compute Cloud project (the "ACC"  Virtual Organisation or VO).

• Participants provide a pool of dynamic accounts within the ACC VO, so that each user is provided with security 
for their data and processing activity.

• Participants agree to complete all accepted jobs. They  may withdraw from the ARCS Compute Cloud at any 
time, but must complete accepted jobs. Participants can control local job scheduling.

• Participants install applications as required.  Not all participants need or are able to install all applications.  
Indeed, the beauty of the ARCS Compute Cloud is that ony one instance of an application needs to be available  
at any point to still provide a useful resource. 

The ARCS Compute Cloud does not provide resources at all HPC facilities and for all applications on the Grid. Users,  
can  however,  use  the  Compute  Cloud interface  to  access  other  (for  example  merit-based  allocations)  by a  one-off 
mapping of AAF credentials to local HPC user accounts. When the user logs in, the Cloud will match the request with  
resources available to that user.  

CONCLUSION 
The ARCS Compute Cloud aims to provide access to HPC that meets the reasonable expectations of usability of  most 
users. It also unifies the collective resources of participating HPC groups, so that users can seamlessly access multiple  
resources with a single log in.  By reducing barriers to use, ARCS aims to encourage and support a wider range of HPC 
users, potentially leading to better returns on HPC investment and  better research outcomes.
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