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Wantsmilk with,yourbreakiastz™

0 BUy cleghy o Buy bottled milk
BBiGrupfiront cost — Continued cost

=Prieduces more (or — Buy what you need
B ess) milk than you

— need

= == — [ses up resources — Less resource intensive

— Jlime spent — No maintenance
“maintaining it”

— Unpleasant waste — Waste somebody else’s
product problem
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e Computer: Isia Cows

S eUFcompuUter
SEBIg| upfiront cost

e Phodces more (or less)
milk™ than you' need

- ® Uses up resources
(electricity)

s Time spent maintaining It
® Produces unpleasant
waste (heat, noise)

— What iff you could get
computing power even
more conveniently than
bottled milk?
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S\ El Computing Is: Bettied" IMilk™

o Corplezlplles wiIIing {0 rent comﬁtiﬁg FesoUrces
OMIFHIEI data centers

PRRESEUIRCES Include storage, processing cycles,
;r-' are stacks
SRED0ogle, Microsoft, Amazon, Sun, Hewlett-

= _EPackard Yahoo, EMC, and AT&T all taking part

= & [Eg., for $0.10/hour Amazon will give you:

— 1.7 GB memory
— Equivalent of 1.2 GHz processor

— 350GB storage
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s\ EIIH Computing Coneerns

> Wizt data Or service prowder
IEG somes Unavailable?

o WY iat i my supplier suddenly increases
== :- SHoW much they charge me?

5 What about security?
s \What about lock in?
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*Computing Coneesrmns

=il

Remember: bottled milk is SOOO much
cheaper and more convenient!
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KeyaCloud Characteristics for BBMS,.
PEpPIoyment -

SNEOIIIPULE POWET IS ElAstiC
=Bt only if workload is parallelizable
s entishared-nothing DBMS

B NDatal s stored at an untrusted host
—Data IS replicated, often across large geographic
= distances

— [Done under the covers

— E.g., Amazon’s “regions” and “availability zones”
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peeuional DBMS, Applications™

SNHIOIENS:
B actuonal DBMSs are typically not shared-nothing
SHiNstinard tormaintain ACID guarantees in the face of
B rieplication across large distances

o' CAP'theorem: consistency, availability, tolerance to partitions
... choose two

— SimpleDB, PNUTS relax consistency
— BigTable, Microsoft SQL Server Data Services relax atomicity

— [ arge risks when storing operational data on an
untrusted host
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Algelytical DBMS, Applications:

PNETED it or cloud deployment:
BShhered-nothing is becoming standard

IS ., Teradata, Vertica, DATAllegro, Dataupia,
B Greenplum, Aster Data, DB2 DPF, Exadata,
Netezza

— Sensitive data can be left out of the analysis
e $5 billion market (1/3 of DBMS market)
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S EIENDBEMS WishrList

EFJ IENCY

Plicing model makes this paramount
Lilt tolerance

— Failures are common

— Want no data loss
— Want no work loss
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S EIENDBEMS WishrList

r\JJ Lo FURIIM a heterogeneous
lronment

E s nearly impossible to keep machines all
= ;__.'--' runnlng at the same speed

" R—

E\blhty to interface with BI products
—J.e. SQL, ODBC, JDBC interfaces

® Scale, scale, scale!

e
-

".i_'

e
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DEizMANalYSISN the Clowd!

SaPAIalEl datalbases are the obvious choice
IGRL?
g=nterface with BI products

— Compete flercely on efficiency/performance
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parallel Datiabase Scalability
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relcliEl Database Scalability

Saascealing themito 1000 nodes

BSHiengel network bottlenecks

estartlng gueries on a failure actually matter
e Heterogeneous node effects
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WENNENT SOmELRING s

SAiEcaninandlerenormous scale ...
SNYBESINOL restart queries upon a failure...

SNDESIgned for heterogeneous
== environments...

s MapReduce?
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SIIViapReduce .-

SAPOESII L InLErfiace Wit Bl a|-:)lications
SNEIExtremely inefficient




TABLE UserVisits (
eL' VARCHAR(16),
JP VARCHAR(10 ),
VISIDELENDANIE,
GUREVERLE FLOAT
usgrr VARCHAR(64)
coulfiiryCele/s VARCHAR(3)

seconds

N G Code VARCHAR(G),
b archWord VARCHAR(32),
= dration INT);

i

® SELECT SUBSTR(sourcelP, 1, 7),
SUM(adRevenue)

FROM UserVisits

GROUP BY SUBSTR(sourcelP, 1, 7); Il VVertica EIDB2 [ |Hadoop

1 Node 10 Nodes 25 Nodes 50 Nodes
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SONEIUSION

SR Eaalysist Wellfsuited fior the cloud

— _\i’ cUrrent software meets all elements on
WisnEllsE

Pawlikowski and Azza Abouzeid to the rescue)
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