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✦ Grid
✦ sharing datas, algorithms

✦ computation power, data-intensive

✦  Workflows for the e-Science Grid
✦ process chain, pipeline, data flow

✦ reuse and compose (black) boxes

Services for the Grid
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Compose Services on the Grid : Requirements
✦ Easing the composition process

✦ error-prone

✦ functionnal / QoS / data / context / * driven

✦ How to manage QoS (Quality of Service) ?

✦ 5 dimensions, 3 domains 

✦ Our position : a variability problem !
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✦ infrastructure
✦ distributed system
✦ business domain
✦ time, cost, fidelity, 

reliability, security



An analysis of variability 
in medical imaging

✦ Intuition : variability of the behaviour

✦ different qualities and focus on QoS

✦ Segmentation as a running example

✦ crucial and preliminary step in imaging analysis

✦ a problem without general solution

✦ Standard quality measure requested [Zhang 2001]

✦ analytical methods

✦ goodness methods

✦ discrepancy methods
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Variability of QoS Segmentation 

! QoS depends on application domain [Udupa et al. 2006]

! goal of segmentation

! body region

! imaging protocol

! “A particular segmentation may have high performance in 
determining the volume of a tumor in the brain on an MRI 
image, 

! ... but may have low performance in segmenting a 
cancerous mass from a mammography scan of a breast”
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QoS dimensions in our context

✦ Refine QoS characteristics in medical imaging [Jannin et al. 2002]

✦ time and space complexity

✦ accuracy, robustness

✦ precision, specificity, sensibility [Popovic et al. 2007]

✦ Interdependancy between QoS

✦ Computation of QoS

✦ costly but precise VS quick but uncertain
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Handle Variability
✦ Introduce variability within services

✦ Model Driven Engineering (MDE)

✦ Capture the domain knowledge

✦ structure the information

✦ Platform independent

✦ Abstraction

✦ Transform models 10
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Functional description : example
 Acquisition Model 
  MRI = MRI T2
Resolution 
 Spatial Resolution

 Dimension = 2D
 color = B&W
 Noise = none

Anatomic Structure = brain
Format = DICOM
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Open Issues
✦ QoS multi-views

✦ experts collaboration

✦ from end users to services

✦ Medical imaging needs 
✦ evaluation framework, algorithms validation 

✦ Variability in workflow

✦ Derivation process

✦ who for the reasoning process ?

✦ multi-criteria : heuristics needed
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   SOA
  Workflow

Segmentation
  Medical Imaging

Questions ?
acher@i3s.unice.fr

http://www.i3s.unice.fr/~acher/

QoS
  Grid

MDE
      SPL
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✦ Examining the Challenges of Scientific Workflows 
✦ Yolanda Gil, Ewa Deelman et al., IEEE Computer 2007

✦ “Workflow end users frequently want to be able to specify 
quality of service requirements. These requirements then 
should be guaranteed—or at least maintained on a best 
effort basis—by the underlying runtime environment”. 

✦ “QoS parameters need to be extended beyond time-based 
criteria to cover other important aspects of workflow 
behavior such as responsiveness, fault tolerance, security, 
and costs”. 

✦ “This effort will require collaborative work on the 
definition of QoS parameters that can be widely accepted 
among scientists, so as to provide a basis for interoperable 
workflow environments or services.”
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QoS Variability

How to caracterize
 How to measure
 How to compute

 Time
 Cost
 Security
Accuracy
Reliability
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QoS description : example
 Metric 
  measurable = true
  unit = %
  comparable = true
  type = numeric
 Dimension 
 accuracy = high
 time = any
  …
 Computation
  dynamic = true
  rely_on = output
  accuracy = good
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