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Palgol: a high-level domain-specific language
for vertex-centric graph processing

SCC S-V MSF
-0.66% – 1.58% -2.53% – 6.37% -4.17% – 6.42%
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P[P[u]] == P[u]

pattern
matching

u
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Label[P[u]] == ’a’ &&
Label[Q[u]] == ’b’
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P[P[u]] <?= Q[u]

remote
writing

u
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P[u] := P[P[u]]

pointer
jumping
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all vertices constantly find their “grandparents”

phase 1

 
phase 2

 
phase 3
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let t = [ P[e.ref] | e <- Nbr[u] ]
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1 // P[u]: store u’s parent id
2 do
3 // enter vertex-centric mode
4 for u in V
5 // P[P[u]] -> chain access
6 if (P[P[u]] != P[u])
7 P[u] := P[P[u]]
8 end
9 until fix[P] // fixed-point

Logic system for handling P[P[P[P[u]]]]:
1. 8u. Ku u
2. 8u. Ku P[u]
3. (8u. Kw(u) e(u)) ^ (8u. Kw(u) v(u)) ) 8u. Kv(u) e(u)

we can make every v(u) know e(u) by
letting every w(u) send e(u) to v(u)

every vertex u knows its own identifier u
every vertex u knows its local field P[u]

Step 1:

Step 2:

Step 3:

Step 4:

message passing
logical inference

u knows u
u knows P[u]

P[u] knows u
P[u] knows P[P[u]]

u knows P[P[u]] P[P[u]] knows u
P[P[u]] knows P4[u]

u knows P4[u] the derivation of
chain access P[P[P[P[u]]]]

A backtracking algorithm with memoization for
finding a solution with minimum number of steps


