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20.533.613.24Webdocs

19.333.812.30Bigwebdocs

6.014.44.80Smallwebdocs

6.915.35.78Accidents

6.515.95.74Kosarak

L3 misses per 
1000 instr.

L3 miss 
rate (%)

CPIDataset
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FP-growth+FP-tree building FP-growth only
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DD9
C,EE,C7
BB6

A,BB,A5
A,DA,D4

A,C,EA,C,E3
A,C,DF,C,D,A2
A,B,EF,E,B,A1

Sorted TransactionsTransactionNo.
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Root

A:1

B:1

E:1

Header Table

Item  frequency  head 
A           5 NULL
B           3 NULL
C          3 NULL
D          3 NULL
E          3 NULL

������������"���0.,�����������������!�������������������!�����%

A:2

C:1

D:1

���������
���������!�����
D:1

E:1

A:5

B:2 C:2

B:1 C:1

E:1

D:1
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COUNT

ITEM

NODE 
POINTER

CHILD 
POINTERS

PARENT 
POINTER
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Root

A:5

B:2

E:1

Header Table

Item  frequency  head 
A           5           NULL
B           3           NULL
C          3           NULL
D          3           NULL
E          3           NULL

C:2

D:1

D:1

E:1

B:1 C:1

E:1

D:1

Conditional Pattern Bases

item cond. pattern base

E BA:1, DA:1, C:1

D CA:1, A:1

C A:2

B A:2

E:1

B:2

A:5

E:1

D:1 E:1

C:1

Poor spatial locality: only two node fields are used in the FP-tree traversal, pointer 
de-referencing

Poor temporal locality: large data structure
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Root

A:5

B:2

E:1

C:2

D:1

D:1

E:1

B:1 C:1

E:1

D:1A:5

B:2

E:1

C:2
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FP-array provides a smaller node size than FP-tree and CC-tree: improve cache line 
utilization and spatial data locality

Hardware prefeteching: enable strided data access pattern

Software prefeteching: enable non-strided transaction data access
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Root

A:5

B:2

E:1

C:2

D:1

D:1

E:1

B:1 C:1

E:1

D:1A:5

Root

B:2

B:1

B:2

A:5 B:1

Root

7�����+��
��
������3��

00 01 10 11

<00, 1, (D)>D8

<00, 2, (C,E)>C,E7

<10, 0, ()>B6

<11, 0, ()>A,B5

<01, 1, (D)>A,D4

<01, 2, (C,E)>A,C,E3

<01, 2, (C,D)>A,C,D2

<11, 1, (E)>A,B,E1

New 
transactions

Sorted 
Transactions

No.
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<1, (E)>, <0, ()>11

<0, ()>10

<2, (C,D)>, <2, (C,E)>,<1, (D)>01

<2, (C,E)>, <1, (D)>00

New transactionsTile Id.
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<1, (E)>, <0, ()>11

<0, ()>10

<2, (C,D)>, <2, (C,E)>,<1, (D)>01

<2, (C,E)>, <1, (D)>00

New transactionsTile Id.

Tiles are independent with each other: a natural lock-free parallel mechanism in FP-
tree building

Tile-by-tile insertion leads to better temporal data locality performance
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FP-growth  sequential speedup

FP-growth sequential speedup of Bigwebdocs
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