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B Probrem definition B COPINE Algorithm [J. sese et al., 2010]

W |nput: graph G= (7, E), set of items /, items associated with B A depth-first tree algorithm for fining subgraphs with common

each vertex ’j(v) - sl;(]) and threshold 6 itemsets employing the pruning for three kinds of subtrees:
1. subgraph that has been already visited

B Output: all connected subgraphs G’ = (V’, E’) of G that satisfies

: " 2. subgraph whose itemset is smaller than the threashold 6
the following conditions:

3. subgraph not being closed since one of its supergraphs has already

(1) QV:J(U) > 0 been visited and their itemsets are identical
U [ ]
»l O swl<|N 3 B Parallel COPINE Algorlthm [S. Okuno et al., 2017]
@) ve U {U,(}U)‘ e (U)‘ gi@z MY : B |n a parallel search (where a unique set of subtrees is assigned to
for any v’(ey)connected to G’ % common %73 each worker), a certain constraint is put on a worker for Pruning 3
B Application: gene network b i LS Okuno etal., JIF 2014];
' B Problems in existing COPINE implementation:

- Vertex: gene 4@—%‘(

- Edge: protein-protein interaction \Qommon J 1. Right-to-Left (RTL) pruning is not allowed to avoid excessive pruning.
- Item: reactional drugs " g —ia Search space in parallel executions enlarges compared to sequential
= Ny ones.

2. Checking and updating an information table for pruning at every sea-
rch step brings considerable overheads.

: Vg ltemset table for Pruning 3
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Table before traversing 1

« When adding a vertex to a current
subgraph during a search, the vertex itemsets
common itemset of the resulting sub- . (1) o, da, )
graph is added to the entry corre- 1 Sy 4
sponding to the added vertex. Uy s s

search tree
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*0=9 « On this occasion, if the table entry Us Uy Uy, By

contains a super-itemset of the item- U, (i1, g, s}
R e set being added, the search of the de- ..
Lo 9 scendants of the current search tree Us {1y, 13}
_ Pruning 3 node can be skipped
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:’ Vg ,{ Vg : . A worker performs prunin g " Effect of the threshold d (w/o RTL pruning) —
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B Reducing the number of itemset table references : “ ll H [N
Given a threshold d = 2 for example, table access for Pruning 3 is per- | : P ¢ *
formed only at search steps when the degree of the last added vertex is = Exccution time[s] (W0 d)  mm Execution time[s] (w/ d=2) Exccution time[s] (w/ d=3)
not less than 2. &4 of visits to vertices/ s (W/o d) = # of visits to vertices/ s (w/ d=2)=h=# of Visits to vertices/ s (w/ d=3)
] |mp|ementation . Effect of the threshold d (w/ RTL pruning) i
A =2
B We implemented these mechanisms by modifying the existing ) vooo B
parallel COPINE implementation using the Tascell task-parallel = o000 E
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M Input: a real protein network, 8 =5 ; :
V| = 15227, |E| = 225458, |I| = 158, avg. degree = 29.2, # of workers
== Execution time[s] (w/o d)  mmExecution time[s] (w/ d=2) Execution time[s] (w/ d=3)

diameter = 12’ each node has 9.42 items in ave rage &-# of visits to vertices/ s (w/o d) -&# of visits to vertices/ s (w/ d=2) ## of visits to vertices/ s (w/ d=3)




