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Figure 1: Shared Table Interface
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tuple PagelD(site, page]
const PropagationFactor - 0.85

def PREEernel (Table (FagelD, double) curr,
Table (PagelD, double) next,
Table (PagelD, [PageIDl]) graph partiticn):
for page, ocutlinks in
graph.get iterator (my_instance ()):
rank = curr[page]
update = PropagationFactor * ramk / len(outlinks})
for target im outlinks:
next.update (target, update)

def PageRank (Config comnf):
graph = Table (PagelD, [PageID]).init (" /dfs/graph")
curr = Table {(Pagell, double).init |
graph. numPartitions{),
Sumficcumulator, SitePartitiomner)

next = Table (Pagell, double).init |
graph. numPartitions{),
SumAccumulator, SitePartitioner)
GroupTables (curr, next, graph)
if conf.restore ():
last_ijiter = curr.restore_from checkpoint ()
else: last_iter = 0
# run 50 iterations
for 1 in range (last iter, 50}):

Pun (FREernel,
instances=curr_pr.numPartitions{},
locality=LOC REQUIRED (curr)
args=(curr, nexkt, graph)})

# checkpoint every 5 iterations, storing the

# current iteration alongside checkpoint data

if i %5 = 0z

CpBarrier (tables=curr,
{iteration=i})

else: Barrier (}

# the values accumulated into ‘next’ become the

#§ source wvalues for the next iteration

swap {curr, next)
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Figure 3: The interactions between master and workers in exe-
cuting a Piccolo program.
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#local variables kept by esach kernel instance
fetch_peool = Queue ()
crawl_output = Outputlog(f./crawl.data’)

def FetcherThread():

while 1:
url = fetch pool.get ()
txt = download url {url)

crawl_output.add{url, txt)
for 1 im get_links (txt):

url_table.update (1, ShouldFetch)
url_table.update (url, Done)

def CrawlKernel (Table (URL, CrawlState) url_table):
for i in range (20)
t = FetcherThread ()
t.start ()
while 1:
for url, status imn url_table.my partition :
if status == ShouldFetch
#omit checking domain in robots tabl
#omit checking domain in politeness
url_table.update (url, Fetching)
fetch pool.add{url)

Figure 4: Snippet of the crawler implementation.
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Figure 5: Application input sizes
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Figure 6: Scaling performance (fixed default input size)
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Figure 7: Scaling input size.
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Figure 9: Per-iteration running time of PageRank and k-means
in Hadoop and Piccolo (fixed default input size).
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Figure 13: Expected scaling for large clusters.
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