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. L3 miss | L3 misses per
e $ ! Dataset CPU | rate %) | 1000 instr.
/| 0 1 Kosarak 5.74 15.9 6.5
/ " + Accidents 5.78 15.3 6.9
Smallwebdocs 4.80 14.4 6.0
Bigwebdocs 12.30 33.8 19.3
2 ) + Webdocs 13.24 33.6 20.5
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No. | Transaction Sorted Transactiorfs Root
1 | FEBA AN
2 F,C,D,A Header Table _>[as] {B:1] [c1] o1
3 A,C.E / ST/
Item frequency head| ) /
4 A,D A 5 -1 P //
! arsyares
5 B,A B 3 —I>1B:2| (C:2[ |D:1{ |E:1
C 3 o i
6 B 5 3 1 //,’\ //,\
7 E,C
E 3 e [D:af |E:f7
9 D \
~__—-7
9 , mnmn <, /
04 F $2 ITEM
COUNT
. + Ol,
. NODE
/ ) 4 I ) I ’) A POINTER
/ ) 4 ) ! ! CHILD
POINTERS
I + | + + ?
) 4 | . 0., 0., PARENT
3 + A POINTER




Root Conditional Pattern Bases

Header Table .>B8 1] [eq] [ox item  cond. pattern base
Item frequency head’///,, ;7 //7 E
A 5 1 iy Pre
B 3 H>{B:2| |C:2[ |D:A[ |E:1
C 3 =71 A A D
D 3 B / /)
E_ 3 TEA [paf |[E2) C
~———~7
B
e (0, 1 ? 5 0., A
[ 0 | 0.,
. ! I + ! 3

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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Y II' + )
Y 7 +1 1 ) I
/ I 3 + +
) l) 1 1 ) '
[ ) ! + I +3 +
456 S
A: {8,5,0}

B: {7.2,1 1,1,0} 456

»
»

C:{5,2,1},{1,1,0} C|A|C|A|C|A|B]|A

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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No. Sorted : tl\rlzr\?;actions
Transactions

1 AB.E <11, 1, (E)>

2 A.C.D <01, 2, (C,D)>
3 A.C.E <01, 2, (C,E)>
4 AD <01, 1, (D)>

5 AB <11, 0, ()>

6 B <10, 0, ()>

7 CE <00, 2, (C,E)>
8 D <00, 1, (D)>




) No. Sorted | Class id
° 1 Transactions
l M+ 1 A,B,E 11
+ 3 I+ 2 A,C,D 01
J 3 A,C.E 01
° % 1 4 A,D 01
1 5 AB 11
| + 6 B 10
° $ 7 C,E 00
1 ' ! 8 D 00
(0 !
"o Tile Id. New transactions
! 00 <2, (C,E)>, <1, (D)>
+ 1 "+ 01 <2, (C,D)>, <2, (C,E)><1, (D)>
o+ 10 <0, ()>
11 <1, (E)>, <0, ()>




o " : 1 Tile Id. New transactions
! I+ 00 <2, (CE)> <1, (D)>
I+ 3 I+ 01 <2, (C,D)>, <2, (C,E)> <1, (D)>
J 10 <0, (>
* 3 : 1 11 <1, (E)>, <0, ()>
1
o+ 0x00/0x01/0x10/0x11
° 3
1 ' !
(0 !
1 + I
! . . .
+ | "+ \ | v~ ! \\_/
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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O CC-tree | FP-array
O 1 4 5 O FP-array+H/W prefetching O FP-array+H/W+S/W prefetching
"

/ %(&) + " + " 1 7M6 7 kosarak | accidents ;rnallwebdocs t;igwebdocs ‘Webdocs
! ) ! )) FP-growth sequential speedup
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min-support

+ ! ) J FP-growth sequential speedup of Bigwebdocs
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1 11
I ) I 0O FP-tree building speedup B Ovreall speedup

Speedup
I

1 2 Core number 4 8

FP-tree building and overall scaling performance
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