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• Multi-cluster interactions between non-monolithic applications

• Examples : Multi-Physics, simulation-postprocessing coupling, . . .

• M request sources, N data sources, M̂ destination nodes
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Use Case

View

Model

Controller

• Simulation Model: Parallel AMR solver for hyperbolic PDEs [4]

• Visualisation: Query-based data retrieval [3]

• Controller : User located in VR environment
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Routing Information (0 − 3)
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Merges : Greedy Merge Version(4 + 5)

M

SPoC

IO IO IO

IO IO IO

IO IO IO

IO

25%

10

IO

35%

60%

IO

10%10%

20%

N

M̂

Visualisation

Simulation

0

0

1 1

2

3

4

Controller

40%

A. Atanasov: A Case Study on Multi-Component Multi-Cluster Interaction with an AMR Solver

WOLFHPC 2013, November, 18th 2013 12



Technische Universität München

Merges : Greedy Merge Version(4 + 5)

M

SPoC

IO IO IO

IO IO IO

IO IO IO

IO

25%

10

IO

35%

60%

IO

10%10%

20%

N

M̂

Visualisation

Simulation

0

0

1 1

2

3

4

Controller

40%

A. Atanasov: A Case Study on Multi-Component Multi-Cluster Interaction with an AMR Solver

WOLFHPC 2013, November, 18th 2013 13



Technische Universität München

Merges : Greedy Merge Version(4 + 5)

M

SPoC

IO IO IO

IO IO IO

IO IO IO

IO

25%

10

IO

35%

60%

IO

10%10%

20%

N

M̂

Visualisation

Simulation

0

0

1 1

2

3

4

Controller

40%

A. Atanasov: A Case Study on Multi-Component Multi-Cluster Interaction with an AMR Solver

WOLFHPC 2013, November, 18th 2013 14



Technische Universität München

Merges : Greedy Merge Version(4 + 5)

M

SPoC

IO IO IO

IO IO IO

IO IO IO

IO

25%

10

IO

35%

60%

IO

10%10%

20%

N

M̂

Visualisation

Simulation

0

0

1 1

2

3

4

Controller

40%

• Global identification of the nodes holding most data
• Merge data on identified nodes
• Forward merged data to destinations
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Hierarchical Merge Version(4)
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• Use a logical tree to merge data
• Merge data up to given cutoff ℓ

• Destinations merge the remaining data fragments
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Tree Merge, cont.

Properties

• Requires a logical master-worker hierarchy

• Fully asynchronous

• Additional memory requirements dependent on ℓ

• ℓ can be chosen dynamically

• Merge distributed between N and M̂
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Software Architecture

Scientific IDL

Proxy
generator

Component1 Component2

ASCoDT Framework

ASCODT Builder

Static Repository

Dynamic
Repository

CCAPorts

Static RepositoryAPI AbstractconfigurationAPI

Communicationspecific
partof theCCAPorts

Frameworkcalls CCAcodegenerator calls

Independentcomponentcalls

• A lightweighted distributed framework based on CCA [1]
• Communication through BSD sockets or MPI Ports
• IDE for component development [2]
• Generate glue code from SIDL annotations
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Results
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• Fully refined computational domain with 98 (6561 × 6561) cells
• Two queries : full domain query, half domain query (4096 × 4096)
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Conclusion & Outlook

Enabling technologies

• On-demand data retrieval

• Destination-aware data routing

• Asynchronous partial merges

• Hide technical details through CCA

Outlook

• Autotuning approaches

• User-defined communication protocols

• Multi-physics applications
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