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CS575:    LU Decomposition  

Except as otherwise noted, the content of this presentation is licensed under the Creative Commons Attribution 2.5 license. 

Gaussian elimination vs LUD 

Forward / backward  substitution LU decomposition 
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n=2 n=2 

n=2  Do it yourself for n=3 
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Recursive Leap The code 

Pivoting LUD: data dependence 
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Pipelining 

  Iteration k+1 can start after iteration k has finished row k+1  
–  neither row k nor column k are read or written anymore 

  This naturally leads to a  a streaming algorithm  
–  every iteration becomes a process 
–  results from iteration/process k flow to process k+1 
–  process k uses row k to update sub matrix A[k+1:n, k+1:n] 

  Actually, only a fixed number  P of processes run in parallel 
–  after that, data is re-circulated  

Pipelined LU 

First, Flip the  
matrix vertically 
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Feed matrix to 
Processor 1 
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Feed matrix to 
Processor 2 
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Process Pipeline 
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Memories: 
  M1 -> M2 on even sweeps 
  M2 -> M1 on odd sweeps 
  M3 : siphoning off finished results 

 Processes are grouped in  OpenMP 
 style parallel sections  with  
 intermediate data in streams 

 Process 0 reads either from M1 or M2 
   writes to stream S0 
 Process i reads from stream Si-1 
   writes to Si 
 Process P-1 
   reads from stream Sp-1 
   writes finished data to M3 
   writes rest  to  M1 or M2 
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Inside a process 
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