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Batch Layer
(Hadoop, Spark)

Serving Lay

Realtime Layer
(Dstream, TM)

Bigdata Lambda Architecture
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Simple Query Engine

KV Storage Engine

Analysis /| OLAP Query Engine

Table Storage Engine

Search Query Engine

Document Storage Engine



Palo®g=3H PALO <-> OLAP

Online Analytical Processing

— Analytical Processing vs. Transactional Processing

— Online vs. Offline (Interactive vs. Batch)

A MPP-based Interactive Data Analysis SQL DB
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Mesa: Geo-Replicated, Near Real-Time, Scalable Data
Warehousing

Ashish Gupta, Fan Yang, Jason Govig, Adam Kirsch, Kelvin Chan
Kevin Lai, Shuo Wu, Sandeep Govind Dhoot, Abhilash Rajesh Kumar, Ankur Agiwal
Sanjay Bhansali, Mingsheng Hong, Jamie Cameron, Masood Siddigi, David Jones
Jeff Shute, Andrey Gubarev, Shivakumar Venkataraman, Divyakant Agrawal
Google, Inc.

ness critical nature of this data result in unique technical an

ABSTRACT itical nature of this data result in unique technical and
Mesa is a highly scalable analytic data warehousing system operational challenges for processing, storing, and querying.
that stores critical measurement data related to Google's The requirements for such a data store are:
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MySQL Client

MySQL Proxy

MySQL Protocol Layer

Frontend
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Time |d Country | Clicks Cost
2013/12/31 1 UsS 10 32
2014/01/01 2 UK 40 20
2014/01/01 2 US 150 80
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Base

Delta

Time Id Country Clicks Cost
2013/12/31 US 10 32
2014/01/01 UK 40 20
2014/01/01 US 150 80

+

Time Id Country Clicks Cost
2014/01/01 US 5 3
2014/01/01 UK 60 30
2014/01/01 US 50 20




New
Base

Delta

Time |d Country Clicks Cost
2013/12/31 1 US 10 32
2014/01/01 1 UsS +5 +3
2014/01/01 2 UK 40+60 20+30
2014/01/01 2 US| 150+50 80+20

Time |d Country Clicks Cost
2014/01/01 1 US 5 3
2014/01/01 2 UK 60 30
2014/01/01 2 US 50 20
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Figure 3: A two level delta compaction policy
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Mini-Batch Data Loading
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— AWS redshift
— on-demand provisioning

~ EEAGRIE:

® Roadmap

— 15.09: OLAP Engine Alpha
— 15.12: OLAP Engine Beta
— 16.06: OLAP Engine GA
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Load Data Admin Cluster Use DB







