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FP-growth has become a popular algorithm to mine
frequent patterns. Its metadata FP-tree has allowed
significant performance improvement over previously
reported algorithms. However, the parallelization of such
special data structure is difficult, in particular for
shared-nothing parallel machines such as PC cluster.
Here we report how we utilize a characteristic called
"path depth" to balance the workload among processing
nodes to obtain sufficient parallel speedup ratio.
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Fig.1 [Illustration of FP-growth Trivial Parallel
Execution
input : database D, items I,
minimum support min_supp;

SEND process :

{

1:local_support = get_support(D,l);

2:global_support = exchange_support(local_support);
3:FList = create_flist(global_support, min_supp);
4:FPtree = construct_fptree(D, FList);

;exchange conditional pattern base

5:forall item in FList do begin

6: cond_pbase = build_cond_pbase(FPTree, item);
7: dest_node = item mod num_nodes;

8: send_cond_pbase(dest_node, cond_pbase);
9:end

}

RECYV process :
{

1:cond_pbase = collect_cond_pbase();
2:cond_FPtree = construct_fptree(cond_pbase, FList);

3:FP-growth(cond_FPtree, NULL);
}

O2 FP-growthOOOOOOOOOOO

Fig.2 Pseudo code of FP-growth Trivial Parallel
Execution

feam: 1 /
(paih depth 3)
\ RECY process
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Fig.3 Distribution of Path Depth
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Fig.5 Execution Trace: (left) trivial

SEND process : parallelization (right)granularity balancing with path

{ depth
]_:cond_pbase:get_stored_cond_pbase(); goooo0oooooooooooooooonoooooo
2:if(cond_pbaseisnotNULL)then Oo0ddoooooooooooooooooboooooa
3: send_cond_pbase(cond_pbase); gbobooooooobobobooooooobobobon
4:end if 0000000000000 000oDO0o0ooOooogao
} 0000000000000 00000o0o0oboo0oo0oooo

0000000000000 000b0000bOo0oooOoo
RECV process : 0D00000000000000000000000000
{ 0000000000000 0DOO0O0Db0000ooOo0oonooo
1:cond_pbase = get_stored_cond_pbase(); 00000000000

2:if(cond_pbase is NULL) then
3: cond_pbase = receive_cond_pbase();

4:end if 5. Jgooooa

5:cond_FPtree = construct_fptree(cond_pbase, FList); 00dDd0DO00oo0oOdoooonoOoooooooon

6:FP-growth(cond_FPtree, cond_pbase.itemset); 0000000000000 D 0100Base-TX Ethernet Switch

} doodoobobooooooooobuooooobooboooo
OO0O00000Pentiumlll 800MhzO O 128MBO O O OO OO

procedure FP-growth(FPtree, X); 0000

input : FP-tree Tree, itemset X;

{

1:for each item y in the header of Tree do {
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2: generate pattern Y =y U X with 0 0 SEnoD L U U
support = y.support; FP-tree0 000000000000 OODOO

3: cond_pbase = construct_cond_pbase(Tree, y); OOReCvO O OO

4: if (cond_pbase.path_depth < min_path_depth) then 00dbOdobOobOo0ooOOoDOoDoboooooooon
5: Y-Tree = construct_fptree(cond_pbase,Y-FList); ooobDooooooo

6: if (Y-Tree is not NULL) then OOEXECO O OO

7 FP-growth(Y-Tree, Y); 0000000000000 0000000000000
izo_e'set 4 ob 4 pbase. Y): 00000000000000000000000000
11 enfj‘i)fre—"o” _pbase(cond_pbase, Y); 000000000000 0000000C00RONODD
12:end for ogooooooooo
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Fig.6 Execution Time
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Fig.7 Speedup ratio
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