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HAWQ Is The...

Enterprise platform that provides the
fewest barriers, lowest risk, most cost
effective and fastest way to enterin to
big data analytics on HDFS of Hadoop
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Multi-User Platform ANSI SQL 2003/2011 Support
Disk

Users
Sub-Partitioning
Distributions
Partitioning
Accessibility Storage Options

Greenplum database re-platformed on Hadoop/HDFS

cPU
SQL Engine

Mem
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Y FrApache Hadoop /it 4= HDFSFISQL K MR F-4T 514 (MPP SQL)
GPFX External Tables %111, {# HSQLiZEH Vi InJHadoop I #5284

— HDFS, HBase, Hive, Parquetf# = 4555
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Performance and Scalability

— Parallel Everything

— Dynamic Pipelining

— High Speed Interconnect (J:-J-UDP)
— HDFS access with C++ libhdfs3

Co-Located Joins & Data Locality
Partition Elimination (S50
BEITXO

Higher Cluster Utilization
Concurrency Control C#E1EMAL
e D
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HAWQ- MPPSQL |

ANSI SQL + Analytics

Resource Xtension Catalog Query
Management Framework Services Optimizer

& Workflow
Dynamic Pipelining

\ A

Yarn
HDFS
Zookeeper
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- Apache - HAWQ Added Value
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SQL KAARIFAT AL 2
SQL MPP (Massively Parallel Processing) | se
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=47SQL, T #:SQL2008 Az OLAP;Z I

-- Top 10 products for each category for all time
SELECT lineitems.product id
, products dim.product name
, product category id
. category name
, product count
; category rank
FROM (SELECT product id, product category id
, SUM(item quantity) AS product count
, row number() OVER (PARTITION BY product category id ORDER BY SUM(item quantity) DESC) AS category rank
FROM  retail demo.order lineitems
GROUP BY product id, product category id
) AS lineitems |
INNER JOIN retail demo.categories dim on product category id = category 1id
INNER JOIN retail demo.products dim on lineitems.product id = products dim.product id
WHERE category rank <= 10
ORDER BY product category id, category rank
limit 100;
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SELECT beer, price
FROM Bars b, Sells s

~—— WHERE b.name = s.bar
AND b.city = ‘San Francisco’

v

Clients

HAWQ Master Host

JDBC/ODBC I Query Optimizer I

HDFS Namenode

SQL Console

HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host
| Query Executor | Query Executor | | Query Executor

HDFS Datanode HDFS Datanode HDFS Datanode
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Optimization Context

Clients

HAWQ Master Host

| Query Parser |j—

PRC/OPEe i
SQL Console

HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host
| Query Executor | Query Executor | | Query Executor

HDFS Datanode HDFS Datanode HDFS Datanode
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Execution Plan \

Motion,., Shuffle

Clients |

PrOJeICts.beer, s.price

HAWQ Master Host HaSh‘]%.name =s.bar

| Query Parser MOtion
Redist(b.name
iosc/oDeC oo | / e
SCanSells FI Ite rb.city ='San Francisco'
SQL Console |

b
Scang,,.
\ \
Reduce
HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host
| Query Executor | Query Executor | | Query Executor |
Map
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Clients
HAWQ Master Host
Query Parser
JDBC/ODBC Query Optimizer
HDFS N d
SQL Console amenoce

HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host

HDFS Datanode

HDFS Datanode HDFS Datanode
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Clients
HAWQ Master Host
Query Parser
JDBC/ODBC Query Optimizer
sQL Console HDFS Namenode
HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host
| Query Executor | Query Executor | Query Executor

Dynamic Pipelining™

HDFS Datanode HDFS Datanode HDFS Datanode
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Clients J
HAWQ Master Host
Query Parser
JDBC/ODBC Query Optimizer
HDFS N d
SQL Console amenocs

HAWQ Segment Host HAWQ Segment Host HAWQ Segment Host
| Query Executor | | Query Executor | | Query Executor

HDFS Datanode HDFS Datanode HDFS Datanode



i A /7 =X (Data Distribution)

Data can be distributed based on a column or a
composite of columns

Tables distributed similarly are co-located

Distribution scheme modifiable thru alter table

Advantages: -
Co-located joins QY N

No data movement on joins or aggregates x BA A B

Improved performance on complex queries

Query engine optimization . ,

Table B

SELECT X FROM A,B WHERE A.X = B.Y

SELECT SUM(X) FROM A GROUP BY A.X



K04 BEHEZE (Xtension Framework)

Xtension Framework

An advanced version of Greenplum
DB external tables

Enables combining HAWQ data and
Hadoop data in single query

Supports connectors for HDFS,
Hbase and Hive

Provides extensible framework API
to enable custom connector
development for other data sources



#1355 N\ -F i (Loading/Unloading Data)

i o~
Spring XD

HDFS Flat Files, CSV, Delimited, .

Java Development Framework
Hive

HBase {w. predicate push-down}oﬁ
Avro, RCFile, SegFile

Open extendable API

Available on Github: Accumulo,
JSON,...

Ll

File Farms

123

Streaming || Batch Mode

Flume, ... integration

Throttling, Compression, ...
features
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HAWQ External Tables




HAWQ and Hadoop Native File Formats

[Ty

HDFS Flat Files, CSV, Delimited, ...
Hive

HBase {predicate push-down}
Avro, RCFile, SeqgFile

Open extendable API

Available on Github: Accumulo, JSON,...

Read/Write
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BAT I PR ] 7%
(Dynamic Resources Allocation)

Query 1 from reporting (High Priority) Query 1 from reporting (High Priority)

Query 2 from reporting (High Priority) Query 2 from reporting (High Priowity)

Query 3 from adhoc (Low Priority)

Query 4 from executive (Max. Priority)




SQL for Hadoop I RE Xt L.

Feature Hive Impala HAWQ

Work with HDFS native file formats
Polymorphic Storage
Advance SQL (ANSI SQL2008 & OLAP support) x >

Partitions and compression

Data Locality

Distributions, Join, Aggregate Locality x x

Join Optimization x x

Spill to disk (query must fit in memory) x

Fault tolerance during large query execution % %
Granular Security and authentication *

Extendable (Serdes) x

Resource Management ® x

Open-source code
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User intelligence 4.2 37
Sales analysis 8.7 596
Click analysis 2.0 50
Data exploration 2.7 55

Bl drill down 2.8 59




User intelligence
Sales analysis
Click analysis
Data exploration

Bl drill down
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spring xd admin

spring xd container

spring xd container

ZooKeeper

Gemfire

gemfire xd locator
gemfire xd server

gemfire xd server

2

HAWQ master

HAWQ segment

HAWQ segment







