
Front end, to submit description of parameter sweep (parameter space, 
observation space and sampling policy). 
Parameter search coordinator,  to manage the parameter space 
exploration.
Visualizer  (and interaction),  to allow user to have feed back from 
intermediate results of current execution and to allow the steering of the 
execution, changes of parameter space range, observation space, and 
sampling policy.
Result Repository, to manage results from previous runs and provides 
provenance, and avoid performing unnecessary execution.
Resource Manager and Job Submission  to the grid resource will be 
based on components from WS-VLAM [7], a grid enabled workflow system.

Initial Design

User does not have to wait until all experiments finished to make interactive 
decisions. Decisions could be made based on intermediate results : changes in 
parameter space ranges, optimizer used, or sampling strategy.
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A typical parameter sweeping tools in general has two parts:
• Job submission system to schedule the tasks based on different 
combinations of    
   parameter values.
• The parameter searching system to optimize the regions of parameter 
space and 
   provides feedback to the task planner. 

Most of the existing systems focus on the job submission system, e.g. in 
Nimrod/G [1], APST [2]. Little attention has been given to  the searching 
component.   Because the searching component has little knowledge on the 
specific problem domain, static choice of the optimization algorithm will not be 
sufficient for a large problem. Including human expertise in the runtime loop of 
parameter sweeping will be crucial.

We studied common practices in performing parameter sweep experiments 
based on literatures [4-6] and experiences from the project (VL-e) use cases [3].  
From this study we have gathered evidence for the need of interactivity during 
execution of parameter sweep experiments.

Related Work

Parameter sweep experiment is an important task in the domains of system 
modeling and optimization.  A straightforward approach is to execute the system 
with a collection of pre-selected parameters and then choose the most interesting 
parameter settings based on some observation metrics. Noticeable 
characteristics of the experiment :
• The interesting ranges of the parameters to be studied are not known in 

advance 
• Batch processing, perform entire parameter sweep executions, analyse results, 

repeat  from the beginning.
• Exploratory by nature, possibly trial and error of various existing methods to 

guide parameter search, different sampling strategy, or even different 
objective/observation.

Introduction

Common Practice
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Prototype will be applied to the following applications:

 Amsterdam DDA: package to simulate scattering and absorption of 
electromagnetic waves by particles of arbitrary geometry, applied to red 
blood cells. Tuning parameters to match  experimental/observation data.

 Biomedical application: study in functional Magnetic Resonance Imaging  
of brain activity due to stimulation, investigate the effect of one parameter 
(delay in the hemodynamic response function) in the analysis result [3].

 Data mining applications: experiments based on existing classification 
algorithms on WEKA Toolkit (J-48 C-45) [5].

Applications

Interactive Parameter Sweep

Parameter sweep experiments are performed as subsequent batch jobs 
submissions. Scientist waits until the entire experiment finished before 
analysing and performing further refinement/changes on experiment settings, 
and then the whole life cycle might need to be repeated from the beginning. 
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