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A new kind of science 
When you get the tools right magic happens 





New ways of thinking 



New ways of thinking 

Storage 



New ways of thinking 



That work on other problems 



A new kind of science 
Robust science with Nimrod 



Robust science with Nimrod 

• A full parameter sweep is the 
cross product of all the 
parameters (Nimrod/G) 

• An optimization run minimizes 
some output metric and returns 
parameter combinations that do 
this (Nimrod/O) 

• Design of experiments limits 
number of combinations 
(Nimrod/E) 

• Workflows (Nimrod/K) 

Results Results Nimrod/O Results 
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Nimrod/G 

Grid Middleware 

Nimrod/O Nimrod/E 

Nimrod Portal 

Actuators 

Plan File 

parameter pressure float range from 5000 to 6000 points 4 

parameter concent float range from 0.002 to 0.005 points 2 

parameter material text select anyof “Fe” “Al” 

  

task main 

   copy  compModel  node:compModel 

   copy  inputFile.skel  node:inputFile.skel 

   node:substitute inputFile.skel inputFile 

   node:execute ./compModel < inputFile > results 

   copy  node:results results.$jobname 

endtask 
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Prepare Jobs using Portal 

Jobs Scheduled Executed Dynamically 

Sent to available machines 

Results displayed & 

interpreted 







Nimrod/K Workflows 
• Nimrod/K 

integrates Kepler 
with  
– Massively parallel 

execution  
mechanism 

– Transparent data 
transport 

– Robust design from 
Nimrod/G/O/E 
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Complete Parameter Sweep 

• Using a MATLAB actor provided by 

Kepler 

• Local spawn 

• Multiple thread ran concurrently on 

a computer with 8 cores (2 x quads) 

• Workflow execution was just under 

8 times faster 

• Remote Spawn 

• 100’s – 1000’s of remote processes 



Nimrod/OK Workflows 

• Nimrod/K supports 
parallel execution 

• General template  
for search 
– Built from key  

components 

• Can mix and match 
optimization algorithms 
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From Clusters, to Grids, to 
Clouds 



Nimrod over Clusters 
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Nimrod 

Actuator, e.g., SGE, PBS, LSF, Condor 

Local Batch System 

Jobs / Nimrod experiment 



Nimrod over Grids 

• Advantages 
– Wide area elastic  

computing 

– Portal based point-of-presence independent of 
location of computational resources 

– Grid level security 

– Computational economy proposed 
• New scheduling and data challenges 

– Virtualization proposed (Based on .NET!) 

• Leveraged Grid middleware 
– Globus, Legion, ad-hoc standards 
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Leveraging Cloud Infrastructure 

• Centralisation is easier  
– (Clusters vs Grid) 

• Virtualisation improves interoperability and scalability 
– Build once, run everywhere 

• Computational economy, for real 
– Deadline driven 

• “I need this finished by Monday morning!” 

– Budget driven 
• “Here’s my credit card, do this as quickly and cheaply as 

possible.” 

• Cloud bursting 
– Scale-out to supplement locally and nationally available 

resources 
21 



Integrating Nimrod with IaaS 
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Grid Middleware 

Agents 

Nimrod/G 

Portal Nimrod-O/E/K Jobs / Nimrod experiment 

Actuator: Globus,... Services New actuators: EC2, Azure, IBM, 

OCCI?,...? 

VM 
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Agents 

RESTful IaaS API 



Integrating Nimrod with IaaS 
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Cloud bursting 
Resource #jobs completed Total job time 

(h:m:s) 

μ / σ Job runtime 

(mins) 

East 818 1245:37:23 91/5.7 

EC2 613 683:34:05 67/14.2 



Azure implementation 
Progress to date 



PaaS is trickier... 

• More variety  
– Azure vs AppEngine 

• Designed for web-app hosting 
– Nimrod provides a generic execution 

framework 

• Higher level PaaS too prescriptive 
– AppEngine: Python and Java only 
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Nimrod-Azure Mk.1 

• Nimrod server runs on a Linux box 
external to Azure 

• Nimrod-Azure actuator module contains 
the code for managing Nimrod agents on 
Azure 
– pre-defined minimal NimrodWorkerService 

cspkg; 

– library for speaking XML over HTTP with 
the Azure Storage and Management REST 
APIs 
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Integrating Nimrod with Azure 
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Integrating Nimrod with Azure 
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New Application Drivers 

• Volcanic ash dispersion modelling 
– Pt.1 (NG-Tephra) completed with EC2 

– Pt.2 (Ceniza) to run on Azure 

• Energy economics of distributed 
generation technology 
– to run on Azure 
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Questions? 

More information: 

http://messagelab.monash.edu.au 

 

http://messagelab.monash.edu.au/

