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Server electricity usage in perspective

* Worldwide electricity usage of servers is around 1% of total
electricity consumption(®)

- Usage doubled between 200

= Could incr

* PC energy consumption likely higher

= Installed base for servers in 20

- Installed base for PCs in
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* Real production systems don't run full blast all the time

Power by component at different activity levels
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Compute load (%)

Power (% of peak)

Two important power-usage features of CPUs

* Wide dynamic power range

= idle CPUs can consume less than 30% of their peak power

rking > 85%
« Availability of active low-power modes

= CPUs in low-voltage/frequency states can still execute
instrux

= other components’ low-power modes are mostly inactive

* tnggered only when there's Zero activity

* high wake-up penalties often apply

U.S. electricity generation 2004




It gets worse

* Coal is responsible for

City generation

eenhouse gases from e

« In each of the last 4 years, China added more coal-fired
power plants than the entire electric capacity of Spain

* The US and Europe are also adding coal

The problem: renewables can't compete with coal
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crisis

d1 = "Lacrisis de los misiles”

sim(d1.d2)

misil

Cuba d2 = "Los misiles en Cuba..."

casa =

arbol -

Invertidas

#

3

Q= Casa Arbol
‘ T Global top-K

Each processor
calculates its
Tocal top-K
results for Q.
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Answer

new query

ranker

m Inverted file ﬁg"n

ask
morefpieces

as)
K-sized pieces  more/pieces
Vankeva merge /| for (each pair <document. frequency>)
{:0 ranking compute filters C,., and Gy
) if (the pair pass the filters)
If new iteration Compute Cosine Similarities
f the document with less frequency passes the filter)
else FINISH
perform a new iteration

Document partitioned index approach
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Term partitioned index approach
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9’ Document partitioned inverted file

SStep 7 SStep 2+1 SStep n+2 SStep #+3

rKD+ (P+rK)G + L + rRank(K)

Term partitioned inverted file

Ranker
Proc i

SStep 7+3

rKD+rKG + L + rRank(K)




6.’ Round-robin query processing
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9_’ Round-robin query processing

Multi-threaded query processing
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Threads architecture
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