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* Online Analytical Processing

— Analytical Processing vs. Transactional Processing

— Online vs. Offline (Interactive vs. Batch)



OLTP vs. OLAP
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Online vs. Offline



OLAP - Interactive Data Analysis
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Tve Analysis of Web-Scale Datasets (Google 2010)
[mplementation On The MapReduce Framework (Google =2011)
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Palo

A MPP-based Interactive Data Analysis SQL DB
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Frontend Metadata Management

- State Machine + Replicated Log
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MySQL Networking Protocol




MySQL Client

MySQL Proxy

MySQL Protocol Layer

Frontend
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E version 3.6.1 (Aii-dd>-1g) — “Lood Spart”
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B 15 free softmore ongd comes with AESJLUTELY KD WARRANTY.
You are welcome b0 redistribute 1% under certaln comditloms.
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Woturol languoge support but runming in an Englizh locale
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Keys Values & 77 :.Sum, Replace

Date

2014/01/01 100
2014/01/01 100 50 2014/01/01 200 UK +40  +20
(a) Mesa table A (a) Update version 0 for Mesa table A
Date Advertiserld Country l Clicks Cost Date Advertiserld Country f Clicks Cost
0T
2014/01/01 1 US 5) 3 2014/01/01 2 UK +40  +20
2014/01/01 2 UK 100 50 2014/01/01 2 US Qg +150 +80
2014/01/01 2 US 200 100 (b) Update version 0 for Mesgetable B pa|tg Hf 3
(b) Mesa table B @m0 — S
Base i% Date Publisherld Country f Clicks Cost
Advertiserld Country B Clicks Cost + +
2014/01/01 200 UK +60 430
2 UK 100 5() Rollup%% (c) Update version 1 for Mesa table A
2 US QM
(c) Mesa table C Date Advertiserld  Country f Clicks Cost

+ +
Figure 1: Three related Mesa tables 2014/01/01 2 UK 160 430
2014/01/01 2 US +50 420

(d) Update version 1 for Mesa table B

5/ E/Google Mesa Paper
Figure 2: Two Mesa updates



Compaction

Base : Cumulatives . Singletons
0-60
S A Y
61-70 i :
61-80 || 61-00 | %
=
91
- 92
Updated every Updated every 10 Updated in
day : versions : near real-time

Figure 3: A two level delta compaction policy

7| ElGoogle Mesa Paper
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GBase S8a fiARHKH

v Palofzi#5 |27 BRI &AL Rz min, maxFlsumEEEEERE KR
GEIEEEIR EERARE4E/\ , ATLAKKELDY/O |, R EIEMAEE

a (date)

b (int) c d

100101

8,10

True = SERHAE > WVl BGIEGR

100101,
100102

5,5

| ]

Possible = HRIAE > AILU—2i L4 GHESHE Ik fGHEE

False = SEEHHS > AT G\ BdE

. |
{min, max, sum, ..} | select a : S
100101, |8, 10, —f+——>»sum(b) as b fﬂﬁ%
100101 600000 o 600+000 I_f_rgm_ o _ngiag ______ Jl
________________ E
100101, |5, 25, | where a<='100101" | 3y
100105 | 11sa061 24351 vhere  ac=niooiolt LI SFI/0
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— Hash Partition

— Elastic Range Partition

Tabletl

Tablet4

Tablet3

Tablet5
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- HED XA
- SAMEE , TTEIREIRE

- REUE , &aEEi#H {Tcompaction , [RBHRIR
— ISPREEES BT RMEEN R ( SSD/SATA )
— FUEMIBRELBAEERY

ADINT
¢ gl:lfjx

PARTITION BY L/ST(date) (
PARTITION 20150101 VALUES IN (“20150101”),
PARTITION 20150102 VALUES IN (“20150102”)

)
SUBPARTITION BY HASH(user) PARTITIONS 16;
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- IE<HI#WER cache miss
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time- | userid time- | userid | session
stamp stamp
10:00:00 | 238909 10:00:00 | 238909 0
00:58:24 T656 10:00:24 | 238909 0
10:00:24 | 238909 10:01:23 | 238909 0
02:30:33 T656 10:02:40 | 238909 1
10:01:23 | 238909 00:58:24 7656 0
10:02:40 | 238909 02:30:33 7656 1
(a) Raw click data (b) Click data with
session information
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« OLAP Engine Alpha 2014.9

 BigQuery &5

T — OLAP Engine
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