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Set entry
Adjacency matrix
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Worst case scenario

Read:Write 

1:1



Benchmark
Sparse average update time

Dim Avg ms

10K X 10K | 500K 12.8

100K X 100K | 4M 115.2

1M X 1M | 30M 883.8

10M X 10M | 50M 2415.7

80M X 80M | 300M 17947.3



Set entry
CSR
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Set entry
Row adjustment

0 3 6 7Rows
+1 +1 +1



Set entry
Columns adjustment

0 1 2 0 1 2 2Columns

Realloc and shift

Values 1 1 1 1 1 1 1



Set entry
Columns adjustment

0 1 2 0 1 2 2Columns

Realloc and shift

Values 1 1 1 1 1 1 1 * ISO value



Set entry

• Common operation


• Expensive


• Effected by matrix size
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Block representation
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Delta matrix
Structure
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Delta matrix
Structure
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• Immutable

M



Delta matrix
Structure

• HYPER-SPARSE

• Capture recent additions
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Delta matrix
Structure

• HYPER-SPARSE

• Capture recent deletions

DM

[ . . .. . .. . . ]



Delta matrix
Set entry
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Delta matrix
Del entry
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Delta matrix
Del entry
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Delta matrix
Set entry

[
. 1 1
1 1 1
. . 1] [ . . .. . .. . . ] [ . . .. . .. . . ]

DP DMM

A[1,1] = 1



|DP| + |DM| > T 

Flush!



M = M<~DM> + DP



Delta matrix
Flush
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Delta matrix
Flush
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Delta matrix
Flush
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Delta matrix
Flush
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Benchmark
Sparse average update time

Dim SPARSE Avg ms DELTA Avg ms Factor

10K X 10K | 500K 12.8 0.2 64X

100K X 100K | 4M 115.2 0.15 768X

1M X 1M | 30M 883.8 0.07 12,625X

10M X 10M | 50M 2415.7 0.12 20,130X

80M X 80M | 300M 17947.3 0.05 358,946X



Benchmark
Delta, 5K 1:1 RW ops

0.05ms

0.1ms

0.15ms

0.2ms

Square matrix dim, #entries
10K,500K 100K,4M 1M,30M 10M,50M 80M,300M



Benchmark
Sparse / Delta 5K 1:1 RW ops

4500ms

9000ms

13500ms

18000ms

Square matrix dim, #entries
10K,500K 100K,4M 1M,30M 10M,50M 80M,300M

Sparse



Links

GraphBLAS 

LAGraph


Benchmark

http://graphblas.org/
https://github.com/GraphBLAS/LAGraph
https://github.com/swilly22/delta-matrix-benchmark


Future work

• Block matrix


• MVCC



Thank you

roilipman@gmail.com
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