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About Us — Alibaba Group

Alibaba Group

Digital Media & Entertainment

Core E-Commerce

Local Services
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870 Million

Active Users of Alipay
Around the Globe

Serving 15 million SMEs worldwide

100 Million

Packages Processed by Cai Niao
Logistic Network Each Day

Covering 15 hundred cities and
counties in mainland China

$768 Billion

GMYV of FY2018

552 million monthly active users
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About Us - Database A.i.%oup

NoSQL
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Shared Shared
Everything Nothing Data Lake Analytics .

VectorDB

In-Memory | Hybrid Store
AnalytchB

Iernel HybridDB

DBFS

Distributed Cache(Dadi)
Distributed File System(Pangu)

Resource Pool (GPU/FPGA+NVM+RDMA)




About us — Database OLAP el

Alibaba Group

AnalyticDB Data Lake Analytics

Serverless Multi-model Query
Service on Cloud
« Server-less: Low maintenance cost,

High concurrency, low latency, real-time
Analytics Database on Cloud

« 1000+ nodes, >10PB data

« 100K QPS. 10M insert per second
« GPU 10x acceleration

Zero time to deployment
« Built for Data Lake : Various data
source, various data format
 Interactive query on OSS OTS data

« Multi-tenancy, dynamic, elastic
- MySQL Compatible +  MySQL Compatible

* Millisecond response
« Al empowered optimization



About Us — Database OLAP
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About Us — Database - OLAP

e

Alibaba Group

Challengers

Stronger
current
offering

Weaker
current
offering

Weaker strategy

Strong
Contenders Performers

Forrester - Contenders

P Stronger strategy

CHALLENGERS

ABILITY TO EXECUTE

NICHE PLAYERS

Amazon Web Services
() @ Oracle
@ Microsoft
@ Teradata
@ BM
Snowflake
L4 ® s
@ MemsQL
MapR Technologies ggyem Cloudera ;
Homnworks.. Micro Focus G°°9|9.. MarkLogic
[ ] ’Huawei @ Pivia
@ Treasure Data
Alibaba Cloud
T .Qubole
[ ] GBase
Neodj L
@ Actian

LEADERS

VISIONARIES

COMPLETENESS OF VISION o
Source: Gartner (February 2018)

As of January 2018 © Gartner, Inc

Gartner — Niche Player
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E2

Online and Interactive Analytical Services - .
AnalyticDB (ADB): online data analytics to explore business value of data for Alibaba cloud customers and Alibaba Group
Report Interactive Intelligence
e | T e e oo swmos w1 : _n
Delivers high performance through Real-time interactive query from Internet company to build data analytics
multi-dimensional query to millions labeled customers to find high platform to manage & explore data
support Bl analysis value targets (E-commerce, CRM...) value (Marketing, AD, 020...)




» Public Cloud & Private Cloud & Alibaba Group
* Across 10+ industries

= Single DB
» thousands nodes
» thousands QPS
* hundreds Concurrent Queries
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AnalyticDB Overview

Alibaba Gljbup
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Improvement - Optimizer

e

Alibaba Group

ADB Parser

Syntax check — Semantics check

Metadata cache

]
Core Facilities

Plan - Transformation
Enumeration

Core Engine

Cost Model

\ 4

Optimal Search - Cardinality Estimation

Plan Memo

\ 4

Plan Generation

« Plan Cache

Property Enforcement

Operators

Plan Directives

Space Prune Rules

Utility tools

Plan Diagnose
Advisors

Feedback Monitor

WL Pattern
Analyzer

Plan Management



Improvement - Optimizer

= Statistics Collection
« Table cardinality, Column NDV, Histogram etc.

« AQP, Parallel Collection, Dynamic Sampling

= Optimization Rewrite
» Plan Cache

= Advanced Plan Explain

» CBO (Cost Model, Join, Aggregation etc.)

= Subquery De-correlation



Improvement — Compute Engine — Code Gen

Code Gen Cache

Aggregation Project
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Improvement — Compute Engine - CPU €

Alibaba Group

- Slow Query
- Quick Query
Query 15
Query 2 Query 3 Join Project Filter Scan
Time : 30 Time : 40
Low P Low P Low P Low P
Thread 0 Thread 1 Thread 2 Thread 3
Task 1 Task 2 Task 1 Task 2 S Filter
Time : 10 Time : 20 Time : 20 Time : 20 J

High P High P High P High P
Thread 0 Thread 1 Thread 2 Thread 3

Query Fair Scheduling

VCore0 VCorel




Improvement — Compute Engine - Memory A.i.%oup

Elastic Memory Management

Memory Pool Allocate 83 g?aengizryMﬂ ;Tyum
> - On Demand
BLOCK BLOCK
Revocable
BLOCK
--  Elastic / Preemptible
BLOCK
Offline Reserved
BLOCK Offline Query Minimum
Guaranteed Memory
BLOCK - Pre-allocated

BLOCK Pre-allocate Others (System,
Network ...)




Improvement — Compute Engine - Others

= MySQL Compatibility

= Binary Processing

» Vectorized Computation

= Disk Spill

= Serialization: Json = Kyro

= Network: Jetty - Netty
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Future Plan — Compute Engine

= Performance
« Cache-aware Computation
« GPU acceleration

= Scale
» Support thousand-machines DB

= Features
» Serverless (Workload / Security / Authentication etc.)
* Apache Beam integration
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Future Plan — Optimizer Al B ) 1D

= CBO optimization
* Search space pruning
« MEMO optimization
« Parallel optimization
* Cost model improvement
» Compound & derived cardinality

» Adaptive Query Processing

= Tools / Advisors
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