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We have conducted research on hardware-oriented stream processing using real appli

cations. For a first year, we"ve used DRP (Dynamically Reconfigurable Processor) as our platform, where we

examined a WindowJoin operator. We"ve found 200x perfromance improvement, as wellas list of must-aware-of

issues for software engineers® to know about hardware. For the second year, we have worked on SQL to C tr

anslation of stream applications, where 2x performance improvement has been confirmed. Lastly, we"ve studi
ed reflexive processing architecture at NW interface of server systems, using a memcached application.
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Query A

WHERE Symbol="UBSN"

INTO WeightedUBSTrades

SELECT wsum(Price,[.5,.25,.125,.125]) AS Wprice
FROM ([SELECT * FROM TradesLQueyy B

[SIZE 4 ADVANCE 1 TUPLES]
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Trades queryA (Trades in_tuple)
{
tuple =
return tuple;

}

Trades queryB (Trades in_tuple)

{

—>» out_tuple

some_query_processingA(in_tuple);

tuple = some_query_processingB(in_tuple);

return queryA(tuple);

}

void main()
{
/* Pipeline loop */
while (1) {
Trades in_tuple = receive_t
out_tuple = queryB(in_tuple
send_tuple(tuple)

()

}
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<Tuple type> queryX (<Tuple type> in_tuple)

{
if (in_tuple.valid) {

if (sliede=window_slide_check(valid[,time])]) {

Gut val = aggregate(w);
slide window(w);

}
if (selected=select()]) {

W[0] = pre calc(w[0],s1ide,<some fields>);

}

out_valid
out_tuple
return <out_tuple|queryY(out

<slide|selected>
pack (out_valid,o

1

Done in aggregatiol

cee
ut_tuple);

_tuple)>;

Done in slide timing module.
Done in selection module.

n module.

*) slideis selected if windowing is required,
otherwise, selected is selected.
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