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2.1 Data consistency model
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2.3 Gather-Apply-Scatter computation model
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Algorithm 1 Gather-Apply-Scatter computation model

Input: G, (V, E)
Output: Gp1+1(V, E)
1: foreach e € E do
2 Vdest  get_vertex(e.out)
3 e.cur_val < Scatter(e)
4 lock
5: Vdest-acc < Sum(vgest.ace, Gather(e.prev_val))
6 unlock
7: end for
8: foreach v € V do
9: v.wal < Apply(v.acc)
10: end for
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Algorithm 2 GAS with CAS operation

Input: G, (V, E)
Output: Gn+1(V, E)

1: parallel foreach e € FE do
2 Vdest  get_vertex(e.out)
3 e.cur_val < Scatter(e)
4 fetched < Gather(e.prev_val)
5: while true do
6 loaded <+ vgest-acc.load()
7 intermediate < Sum(vgest.ace, fetched)
8 if accgest-acc.compare_and_swap(
9: loaded, intermediate) then
10: break
11: end if
12: end while
13: end for

14: parallel foreach v € V do
15: v.val < Apply(v.acc)
16: end for

Algorithm 3 GAS with HTM

Input: G, (V, E)
Output: Gn+1(V, E)
: parallel foreach e € E do
Vdest < get-vertex(e.out)
e.cur_val < Scatter(e)
fetched <— Gather(e.prev_val)
transaction start
Vgest-acc < Sum(vgest-ace, fetched)
transaction end

end for
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parallel foreach v € V do
10: v.val < Apply(v.acc)
11: end for
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