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Data analytics on ohject stores
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Data analytics on object stores
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HDD price: $0.0011/GB/day
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Trace 1: 12TB input 5TB output
Trace 2: 18TB input 8TB output
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Normalized cloud profit
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HDD price: $0.0011/GB/day
SSD price: $0.0044/GB/day
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Pure SSD deployment may not be practical!




Normalized cloud profit

A hybrid object store?

SSD only, e 2 deadhne

A < S HDD price: $0.0011/GB/day
4 L.- i SSD price: $0.0044/GB/day
35 I HDD+SSD, trace 2 3
.3 ot o ! \ Trace 1: 12TB @nput 5TB output
5 / : | Trace 2: 18TB input 8TB output
25 e :
2 Zo B, Tenant: workloads
_____ - s
15 I HDD only, trace 1 meet deadline
[
1 1 X [
! HDD only, trace 2
0.5 | Q Provider:
O | | l 1 | | 1

comparatively high

60 80 100 120 140 160 180




More options in a hybrid setup

HDDs
AND flash SSD?
SATA, PCle, etc.
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More options in a hybrid setup

Performance/endurance
trade-off
___________ 2

=
e
=y

~

Read latency

1 HEE



More options in a hybrid setup




A dynamic pricing model

* Two objectives

* Objective 1: to balance the increasing profit and SSD
wear-out rate

* Objective 2: to provide incentivizing mechanism to
tenants
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A dynamic pricing model

« Dynamic pricing engages both provider and
tenants in a pricing game

* Objectives of provider and tenants are essentially
conflicting!
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The leader/follower game

Provider leader Tenant follower

Step '1: Make price SSDiaE S'tep 2z Mg/?e
. decision ST tiering decision
Timeslotn - - - ‘@ ___________ ~~__/ based on
requirement

“~ Writes on SSD Wi ssd)
Fraction of SSD used f(n,ssd)

Time slot n+1
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SSD writes
% SSD demand

|
to maximize Profit = Z(Z(Capacity(i,s) s )—Costi)
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SSD price as decision variable
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Tenant model

Jo: <Sy,Co>
Simulated :
. J1' <Slacl>
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A trace snippet (250-jobs) from production trace collected
from a 3000-machine Hadoop deployment at Facebook:

The same single-day trace replayed everyday
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=>=SSD price (dynamic) =@=SSD writes (dynamic)
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Normalized cloud profit
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Normalized tenant utility
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static medium: $0.0082/GB/day

static h1gh $0.0121/GB/day
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Summary

Dynamic pricing + object storage tiering =
cloud profit & + tenant utility 7
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