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SELECT <agg functions>, <dimensions>
FROM <data_source>

WHERE <boolean filter>

GROUP BY <dimensions>

HAVING <boolean filter>

ORDER BY <sorting criterial>

LIMIT <n>

DO <post aggregation>
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Levels are numberad starting from 0 at the leaf pages, incrementing up the tree.
Pages on each level are doubly-linked with previous and next pointers in ascending order by key.
Records within a page are singly-linked with a next pointer in ascending order by key.
Infimum represents a value lower than any key on the page, and is always the first record in the singly-linked list of records.

Supremum represents a value higher than any key on the page, and is always the last record in the singly-linked list of records.
Non-leaf pages contain the minimum key of the child page and the child page number, called a "node pointer”.
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e.g. (Lat, Long) -> (zipcode, hexagon)
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Forecast vs. actual for user demand

fcst_ mean
fcst low
fcst_high
actual_dmd

forecast % error




Piedmont

% . A\ ...' B o .;‘”‘,.
ol (Y SANS )
‘@, - FRANCISCO %

P

7 k‘

\

_Mét?.(zdolitan‘ "
‘Dakland

> International
N Atr'p'ort‘(
o S

%
! > &
N\ )

%4

_A_,_.Dalyrclty

Broadmoar |




1y A _Eis: Clustering & Pr(D., S, E)

Milgvalley XX : N { Walnit Creek
\\.\_ [ R \ ) \ > '.’
\ \ \ 4 \ 5
Larayette '~
> Mount Diablo

N \
" A \ 4 A
. ‘ |
\ p 2 esrlie \ ! \
: o ’ . K P £ . ' State Park
\ v 1 L o= }

Mount
Tamalpais State

\ Park

.\/_ XL *‘lﬁ (
.‘ | /"—. \
| Pleasanton



hins — FhEK



Tk 32
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Scalability! But at what COST?

Frank McSherry Michael Isard Derek G. Murray

Unaffiliated

Abstract

We offer a new metric for big data platforms, COST,
or the Configuration that Outperforms a Single Thread.
The COST of a given platform for a given problem is the
hardware configuration required before the platform out-
performs a competent single-threaded implementation.
COST weighs a system’s scalability against the over-
heads introduced by the system, and indicates the actual
performance gains of the system, without rewarding sys-
tems that bring substantial but parallelizable overheads.

We survey measurements of data-parallel systems re-
cently reported in SOSP and OSDI, and find that many
systems have either a surprisingly large COST, often
hundreds of cores, or simply underperform one thread
for all of their reported configurations.

1 Introduction

“You can have a second computer once you’ve
shown you know how to use the first one.”

Unaffiliated™*

Unaffiliated”

50 1 1000 §

100 ¢
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Figure 1: Scaling and performance measurements
for a data-parallel algorithm, before (system A) and
after (system B) a simple performance optimization.
The unoptimized implementation “scales” far better,

despite (or rather, because of) its poor performance.

While this may appear to be a contrived example, we will
argue that many published big data systems more closely
resemble system A than they resemble system B.

1.1 Methodology

In this paper we take several recent graph processing pa-
pers from the systems literature and compare their re-

*
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“You can have a second computer once
you’ve shown you know how to use the
first one.”

- Paul Graham
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SELECT timeseries(7d)

FROM driverAcceptanceRate

WHERE geo dist(10, [37, 22])

AND time IN (2015-02-04,2015-03-06)
AND msg.driverld = 1
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Complex Event Processing

FROM driver_canceled#window.time(10 min)
SELECT clientUUID, count(clientUUID) as cancelcC
GROUP BY clientUUID HAVING cancelCount > 10

INSERT INTO hipchat(room);






GRS



o 358




