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|Ii Context

 Why building High Performance CAPE applications?
— More complex
» Accurate calculations, different modelling types, ...
— Bigger
» Large-scale simulations

e Distributed Computing
— More powerful computers
* (Symetric) Multi-Processors (SMP), Multi-Core
e Cluster: Huge number of processors, high speed network
— Main problems
* Program parallelisation & work distribution onto processors
« Communications handle
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# Our approach
I lllustration

- Tear stream algorithm
(business algorithms)

Cavett’s process
- Solving Approach

- Map each UO to a graph
vertex

- Scheduling
algorithm

- Deployment
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# Our approach
I How to compute a good mapping?

e Computing the mapping is a
scheduling problem:

— Given G and a number of
Processors:

» A processor for each vertex in
€

* An execution date that satisfies
the precedence constraints

Critical path

— ETF or DSC algorithm to solve this [ ] Cluster 1
problem

rs. Cluster 3
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# Our approach
I Communications handle

e Want to minimise the number of communications
between components
— Messages aggregation
— Cache coherence protocol
e Specialized using precedence constraints

— Producer Consumer
Host 1 Host 2

@ = @ @ = -

Local MO Shared MO

«—> Local access: costless

7 Data transfer: one message
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Our approach
Software architecture

* Runs its own simulation
subpart

 Self synchronises with the
others slaves

* Provides results to
the master

* Flowsheet Creation
« Slaves Discovery
« Simulation scheduling

* Flowsheet initialisation on each
slaves

e Execution launcher

» Results displaying to the user
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# Results
I Business Test Case: deepwater production system

Perform multiphase flow
calculations on a deepwater
production system

Dynamic Simulation

— Simulate the process in its transient
behaviour

— May inject some new parameters
and dynamically take them into
account

— Based on methods from
|CapeDynamicUnit interface

o StartTimeStep
 ResolveFlowPressure
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Results
Test case
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Results
Distribution of the workload
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# Results
I Steady state test cases

e First test case e Second test case

==aus

HUHHIE

3 wells 16 wells
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Results

Sequential time

Parallel time
(number of
Processors)

3 wells

1.9s(3)

16 wells

1.9 s (16)
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|Ii Conclusions / Future works

* Prototype Is operational
— Sequential Modular Approach / Steady state simulation
— Transient Simulation
— Reach good performance with sufficient parallelism
« Computation of the theoretical parallel execution time

e Our approach is transparent to any CAPE-OPEN compliant

application
— Extension of INDISS runtime (RSI)
— Results displaying

e Future works
— Automatic detection of bottleneck for parallel execution

— Online monitoring tools to dynamically change UO placement
according to the computational workload while injecting disturbance
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Questions
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