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Problem and Goal

Given:
A A Data Stream System with processing capacity, say 10.
A Continuous queries, each belonging to a different player.
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shared between queries!
A The processing demands of each operator.
A A bid amount b. placed by each player i.
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Goal
Design a strategyproof
and sybil immune
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Each player i has a private valuation Vv, for getting serviced.

mechanism that
allocates server capacity
to maximize profit

Player | gets payoff:
wV. if her entire query is serviced,
w0 otherwise

The Natural Greedy Approach

Service the bidder with
highest bid per unit of
processing demand!

b, is the bid of player I,
D, is the demand of the
operators in query |

Repeat with remaining
gueries until next query
no longer fits within
capacity.

lostis the next
guery t hat

Make each winner | pay
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Why charge winners so
little?
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For the sake of

strategyproofness$
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A mechanism is strategyproofif players
never benefit by lying: for every player,
bidding her true value always maximizes
her payoff [Vickery, J. Finance 1961].

When a mechanism is not strategyproof,
players have incentive to strategize and lie.

Businesses like Google Adwords and eBay
sacrifice short-term profit for the sake of

maintaining strategyproofness. v
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A Sybil attackis perpetrated on
a system when a user creates

fake identities.
[Douceur, IPTPS 200;’\/\

We define a mechanism to be
Sybil immuneif players can
never benefit from reporting
false valuations and/or

Qpetrating a sybil attack.
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The bottom player is chosen first,
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demand attributed to the top player. 91 OK
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The demand of each shared operator is
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The full demand of every operator in each
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Bad News: Not Strategyproof
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Strategyproof!
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and Not Sybil Immune

Bad News: Not Sybil Immune
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Sybil Immune!

Profit Maximization \
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1. Max possible sum of winning player valuations
2. Max possible fixed-price profit, OPT_F

w The best you could do if you charged each bidder the
same price p.
WPlayersg K2 0AR f S&aa UK kegiced KS
t w Players who bid more than the price do get serviced and
each pay p.

w Players who bid more than the price must all fit within

server capacity!
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This example has OPT_F = $100. Why?
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w It is well known that even
OPT_F is too hard to compete
with in general.

W So we try a weaker benchmark:

OPT _F¢h
(his the highest bid)

W But our Greedy Density
mechanism is still bad!

w Here, OPT_ Fch=52C¢C=5C

w Greedy Density gets only $2! capacity=C

A Randomized Approach

1. Assume for simplicity there are no duplicate
bids, and renumber bidders by decreasing bid:

b >b, >h,..>b
2. Take the bidders starting from top of sorted list
until no more fit.

Divide these bidders into two groups
(uniformly at random).

Call them group A and group B

4. Calculate OPT_F
for group A, call
y it priceA.
@)
priceA priceB
- 5. Calculate OPT_F
)/ R for group B,
o o priceB.
6. Charge bidders
in group A
priceBand
Expected charge group B
t NB T AL priceA
OPT-2h
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Contributions
A A game theoretic look at data streams query admission
control.
A Introduces a new auction problem to the algorithmic
game theory community.
A Introduces the notion of Gsybil immunityé
mechanisms.
A Both the natural greedy and randomized mechanisms are
strategyproof, one is sybil immune and the other has a
|- f profit guarantee.
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