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CUMULVS MxN Demo at SC01

James “Jeeembo” Kohl

Oak Ridge National Laboratory
(and other assorted Hackers!)
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MxN for Visualization (Mx1)

• SC01 Demonstrations with Ccaffeine
⇒ CUMULVS MxN Component Used to Connect 

Parallel Components Between CCA Frameworks

⇒ “VizProxy” Component Uses MxN to Collect 
Parallel Data into Local Array for Visualization

• 3 Applications Re-Use Same Components
⇒ Constrained Optimization (Unstructured Rect)

⇒ Finite Element (Unstructured Triangular)

⇒ Finite Difference (Adaptive Mesh (Not… �))



ORNL/Kohl 2002 3 of  14

CUMULVS MxN Component
• Uses CUMULVS / PVM Technology

⇒ New CUMULVS “stv_couple_fields( )” Interface
• Mimics Style of  Latest CCA MxN Interface

• Simple Extension of  Traditional “Mx1” Viz Protocols

⇒ PVM Message Mailbox
• Global Database for Application Discovery

• MxN Component Scribbles Registered Data Fields

⇒ Supports Inter-Framework Connections
• CUMULVS Communication Protocols

• Common Usage Scenario ~ Viz Front-End…
→ Necessary at the Moment…  �
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“CumulvsMxN” Component

• Uses Ports:
⇒ None, But Understands Interface For:

• DistArrayDescriptor

• DistArrayTemplate

• Provides Ports:
⇒ MxN Port

• Register Data, Create Comm Schedule (NOP), 
Make MxN Connection, Transfer Parallel Data, 
“Data Ready”…

• Application Discovery ~ getRegisteredData( )…
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CumulvsMxN Data Registration

• Extract Decomp & Bounds Info From:
⇒ DistArrayDescriptor & DistArrayTemplate

⇒ Use stv_decompDefine() & stv_fieldDefine()

⇒ Scribble Data Field Info Into Mbox
• Appl Name, Field Name, Field ID, Rank & Bounds

⇒ Currently Ignores “Synch” and “Access” Args…
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Connections & Transfer

• Connections:
⇒ Use New stv_couple_fields()

⇒ Requires Application & Field Names

⇒ Sets stvOptManualCoupleTxfr Option

⇒ Connection ID is CUMULVS Coupler ID

• Transfers:
⇒ Call stv_transfer_coupled_data()

⇒ Blocking / Non-Blocking for Wait / Test
⇒ Transfer ID is Also Coupler ID…
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CumulvsMxN Data Ready

• Call to: stv_sendReadyData()
⇒ Added stv_sendReadyDataBegin/End()

⇒ Works Fine, But Processes ALL Data Fields…
• Need to Incorporate Individual Field Ready States

⇒ No dataReadyTest() yet…
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Application (Data) Discovery

• Our Version:
⇒ getRegisteredData( mxnDataHandle * &dHandles, 
int &nHandles )

⇒ Uses Special-Purpose Internal Data Struct,
Plus CUMULVS Wrapper to PVM Mbox…

• Special Data Handle Accessor Methods:
⇒ getDataName() & getDataBounds()

⇒ Ultimately “Data Handle Object”…?
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VizProxy Component

• Uses Ports:
⇒ MxN

⇒ Descriptor Factory

⇒ Template Factory

• Provides Ports:
⇒ VizPort

• Connect to Data, Collect Data Frames
→ Send Data to Front-End GUI via Usual CUMULVS Protocols

• Uses MxN to Collect Local Copy of Each Data Frame
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Proof…  �
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More Proof…  :-D
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Single Framework MxN

• Ccaffeine is Single-Threaded & SCMD
⇒ Typically a “Driver” Component Runs Show…

⇒ Each Process Contains Full Component Graph

• Butt, CUMULVS Protocols Not Intended for 
Communication with “Self”
⇒ Send a Request Message, Block for Result…?

⇒ Doesn’t Work Within Single Process
• Need to “Take Turns” ~ Non-Blocking Protocol

⇒ Need Re-Entrant Request, Else Short-Circuit…
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MxN Next Steps…

• Interoperable MxN Components
⇒ CUMULVS & PAWS ~ Swappable (Run Time?)

• Finish Implementations (All Args / Options)

• Clean Up Interface
⇒ Extract Sub-Interfaces:

• Data Handles?

• Communications Schedules!

⇒ More DADF Development / Extensions…


