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SAMPLE PAGE-RANK
PROGRAM

/ﬁ:

* We want to save the final graph so we define a write which will be

* used in graph.save("path/prefix"”, pagerank_writer()) to save the graph.

%/
struct pagerank_writer {
std::string save_vertex(graph_type::vertex_type v) {
std::stringstream strm;
strm << v.id() << "\t" << v.data() << "\n";
return strm.str();
¥
std::string save_edge(graph_type::edge_type e) { return ""; }
}; // end of pagerank writer

// Running The Engine
graphlab: :omni_engine<pagerank> engine(dc, graph, exec_type, clopts);
engine.signal_all();

engine.start();

const float runtime = engine.elapsed_seconds();

dc.cout() << "Finished Running engine in " << runtime

<< " seconds." << std::endl;

class pagerank :
public graphlab::ivertex_program<graph_type, float>,
public graphlab::IS_POD_TYPE {
float last_change;
public:
/* Gather the weighted rank of the adjacent page */
float gather(icontext_type& context, const vertex_type& vertex,
edge_type& edge) const {
return ((1.80 - RESET_PROB) / edge.source().num_out_edges()) *

edge.source().data();

/* Use the total rank of adjacent pages to update this page */
void apply(icontext_type& context, vertex_type& vertex,
const gather_type& total) {
const double newval = total + RESET_PROB;
last_change = std::fabs(newval - vertex.data());

vertex.data() = newval;

/* The scatter edges depend on whether the pagerank has converged */
edge_dir_type scatter_edges(icontext_type& context,
const vertex_type& vertex) const {
if (last_change > TOLERANCE) return graphlab::0UT_EDGES;
else return graphlab::NO_EDGES;

/* The scatter function just signal adjacent pages */
void scatter(icontext_type& context, const vertex_ type& vertex,
edge_type& edge) const {
context.signal(edge.target());

}

}; // end of factorized_pagerank update functor




PageRank Runtime | |V| | |E| | System
E\/ALU AT|ON Hadoop [22] 198s - 1.1B | 50x8
Spark [37] 97.4s 40M | 1.5B | 50x2
Twister [15] 36s S50M | 1.4B| 64x4
PowerGraph (Sync) | 3.6s 40M | 1.5B| 64x8
Triangle Count Runtime | |V| | |E| | System
Hadoop [36] 423m 40M | 1.4B | 1636x?
PowerGraph (Sync) | 1.5m 40M | 1.4B | 64x16
LDA Tok/sec Topics System
Smola et al. [34] 150M 1000 100x8
PowerGraph (Async) | 110M 1000 64x16

Table 2: Relative performance of PageRank, triangle counting,
and LDA on similar graphs. PageRank runtime is measured per
iteration. Both PageRank and triangle counting were run on the
Twitter follower network and LDA was run on Wikipedia. The
systems are reported as number of nodes by number of cores.







if sdist + 1 < ddist:
dst['changed’'] = True
dst[‘distance'] = sdist + 1

O 18 return (src, edge, dst)

1 import graphlab as gl
2 import time
PYT H O N CO DE EXAM P LE: 1 def sssp_update_fn(src, edge, dst):
g sdist = src['distance’]
1 SSS P ; ddist = dst[‘distance’]

sssp_triple_apply(input_graph, src_vid, max_distance=1e30):
g = gl.SGraph(input_graph.vertices, input_graph.edges)
g.vertices[ ‘distance’] =\
g.vertices['__id'].apply(lambda x: max_distance if x != src_vid else 0.0)
it =0
num_changed = len(g.vertices)
start = time.time()
while(num_changed > @):
g.vertices[‘changed'] = @
g = g.triple_apply(sssp_update_fn, ['distance’, ‘changed'])
num_changed = g.vertices['changed’].sum()
print 'Iteration %d: num_vertices changed = %d' % (it, num_changed)
it=1it + 1
print ‘Triple apply sssp finished in: %f secs' % (time.time() - start)

return g

# Load graph

g = gl.load_graph('http://snap.stanford.edu/data/email-Enron.txt.gz", ‘snap’)

# Run triple apply sssp
triple_apply sssp_distance = sssp_triple_apply(g, src_vid=8)

print triple_apply_sssp_distance
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