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Cloudera Data Warehouse Public Cloud Unified Analytics basics

A brief description of Unified Analytics engines and query editors prepares you to run aquery. Y ou learn how to
select the SQL engine that best suits your needs.

Before using Unified Analytics, understand the concepts behind it.
In Cloudera Data Warehouse (CDW), Unified Analytics integrates essential warehouse software:

e SQL engines: Hive and Impaa
*  Query editors: Hue and the Impala shell

AsDW Admin, you use aone- or two-step procedure to create a Virtual Warehouse (VW) for querying your data, as
shown in the following diagram:

When you create a Hive Virtual Warehouse, Unified Analyticsis enabled. When you create an Impala Virtua
Warehouse, you need to perform an extra step to enable Unified Analytics.

Activating AWS environments
Activating Azure environments
CDP CLI: Create a Database Catalog create-db

Y ou learn how to set up a Unified Analytics Virtual Warehouse for Business Intelligence (Bl), or ad-hoc querying.
An ImpalaVirtua Warehouse can read full ACID tablesin the Hive metastore, and can write insert-only ACID tables
because you select the Impala engine type.

First you create a Virtual Warehouse of SQL engine type Impala, and then you enable Unified Analytics.

* Required role: DW Admin
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1. Create aVirtual Warehouse as described in Adding a new Virtual Warehouse, selecting the Impala engine type.

New Virtual Warehouse
Name *

impala

Type

Select a database catal og, or accept the default.

Set User Groups that can access endpoints, keys and values for Tagging the Virtual Warehouse.

Select asizefor the Virtua Warehouse.

Select Enable Unified Analytics.

Deselect Disable AutoSuspend if you intend to use Impala coordinator shutdown, which you enable in the next
step.

The Impala coordinator does not automatically shutdown unless the Impal a executors are suspended.

7. Configure Impala coordinator shutdown by turning on Allow Shutdown Of Coordinator and accept the default
value Enabled Active-Passive in High Availability (HA).

size

(ST CLIF N S A

xxsmall - 1 Executor

Spillto 53

Scratch Space Limit per node (in GiBs)

300 in

@ Enable Unified Analytics ©
ETL Isolation ©
Disable AutoSuspend

@ Allow Shutdown Of Coordinator
Trigger Shutdown Delay (in seconds): 300
.

High availabiity (HA)

Enabled (Active-Passive)

For the benefits and other information about Coordinator shutdown, see configure Impala coordinator shutdown.
8. Customize other options as necessary.
9. Click Create.

CDP CLI: Create a Virtual Warehouse create-vw
Creating anew Virtual Warehouse

You learn how to set up aHive Unified Analytics Virtual Warehouse. If you have extract, transform, and load (ETL)
jobs, you need to learn how to enable query isolation mode.

When you create a Hive Virtual Warehouse, Unified Analyticsis automatically enabled. This type of Virtual
Warehouse can read and write full ACID tables in the Hive metastore. ETL jobs, identified by their size, run in query
isolation mode if enabled.
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Before you begin
* Required role: DW Admin

Procedure

1. Create aVirtua Warehouse, selecting Hive as the type of SQL engine.

Select a database catalog, or accept the default.

Set User Groups that can access endpoints, keys and values for Tagging the Virtual Warehouse.
Select asizefor the Virtua Warehouse.

Turn on ETL Isolation.

o r wD

xsmall - 2 Executor Nodes

Enable Impala HA

@ Enable Unified Analytics

@ ETL Isolation ()

This action sets the internal configuration property hive.etl.execution.engine to Tez for query isolation.
6. Click Create.

Related Information
CDP CLI: Create a Virtual Warehouse create-vw
Creating anew Virtual Warehouse

Running a query in Cloudera Data Warehouse

Y ou simply open Hue and submit your query. Y ou do not need to manually start beeline or any other shell.
[Navigation title: Running a query |

About this task
AsaDW User, you open Hue from a Virtual Warehouse that you set up, and run the query. The SQL engine reads
from and writes to the same metastore, regardiess of the type Virtua Warehouse.

Open Hue

Run Hive Run Impala
Query Query
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Before you begin

* Required role: DW User
* You obtained permission to run SQL queries from the Env Admin, who added you to a Hadoop SQL policy.

Procedure

L On the Overview page under Virtual Warehouses, click options : , and select Open Hue.
o :
Start
Clone
Edit
Delete

Upgrade

Copy Unified Analytics JDBC URL
Download Unified Analytics JDBG Driver

Copy JDOBC URL
Copy Impala shell command
Download JODBC/ODBC Driver

Open Hue

2. Select adatabase.
For example, select database airline_ontime_parquet.

BR Table Browser

Databases

Database
i airline_ontime_orc
i airline_ontime_parquet

i default

3. InHue, enter aquery.

SELECT dest, origin
FROM flights
GROUP BY dest, origin;

4 Click ™ torun the query.
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Submitting queries with Hue
Get permission to run SQL queries

Y ou must grant Hadoop SQL Ranger permissions to your users so they can query tables.

1 :
In Cloudera Data Warehouse, click ¢ inyour Database Catalog and click Open Ranger.

. dwx-04-15-default 0 & :
© &
Suspend
Edit
7 17 0 Delete
Upgrade

. cdw-idbroker-work-default
fj Open Ranger

Open Atlas
2. In Ranger Service Manager, click Hadoop SQL.
3. Sdect theadll - url policy.
4. In Allow Conditions, click Edit Policy, select users, and add permissions such as Create, Alter, Drop, and Select.
5. Savethe settings.

Unified Analytics supports DDL statements to create a database schema and to define the type and structure of the
data added to a database.

Thefollowing list containsthe DDL statements that are currently supported through the Unified Analytics engine.

» Create/Drop/Alter/Use Database

e Create/Drop/Truncate Table

e Create Table Like Parquet

e Alter Table/Partition/Column

» Create/Drop/Alter View

» Create/Drop/Alter Materialized View

e Create/Drop/Alter Scheduled Query

» Create/Drop/Grant/Revoke Roles and Privileges
e Show
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» Describe
« Anayze Compute/ Drop Statistics
» Refresh Table

Note: For more information about these statements, refer to Hive documentation. Be sure to use Hive syntax
when you run these statements on either Unified Analytics SQL engines.

When you need to use reserved words, special characters, or a space in acolumn or partition name, encloseit in
backticks ().

Anidentifier in SQL is a sequence of a phanumeric and underscore (_) characters enclosed in backtick characters. In
Hive, these identifiers are called quoted identifiers and are case-insensitive. Y ou can use the identifier instead of a
column or table partition name.

Y ou have set the following parameter to column in the hive-sitexml file to enable quoted identifiers:

Set the hive.support.quoted.identifiers configuration parameter to column in the hive-site.xml file to enable quoted
identifiersin column names. Valid values are none and column. For example, in Hive execute the following
command: SET  hive.support.quoted.identifiers = column.

1. Create atable named test that has two columns of strings specified by quoted identifiers:
CREATE TABLE test ('x+y™ String, "a?b” String);

2. Create atable that defines a partition using a quoted identifier and a region number:
CREATE TABLE partition_date-1 (key string, value string) PARTITIONED BY (‘dt+x" date, region int);

3. Create atable that defines clustering using a quoted identifier:
CREATE TABLE bucket_test('key?1" string, value string) CLUSTERED BY (‘key?1) into 5 buckets;

Y ou learn which interfaces Unified Analytics supports for connecting a client. Procedures for using the JDBC and
Impala shell interfaces include step-by-step instructions.

To connect to Unified Analytics you can download the JDBC driver from the Unified Analyticsto giveto your client.
Also, provide the Unified Analytics endpoint to your client to establish the connection.

Y ou can connect and submit requests using the following interfaces:

- JDBC/ODBC

e Bedine

e |Impalashell

* ImpylaPython client

* Hueweb-based user interface

Y ou see how to establish the connection between your JDBC client and Unified Analytics.

10
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In thistask, you connect to a Unified Analytics Virtual Warehouse. First, you download the JDBC driver to give
to your client. Next, you obtain the Unified Analytics endpoint for the connection. Finally, you provide necessary
information to your client.

1. Logintothe CDP web interface and navigate to the Data Warehouse service.
2. Click DataWarehouse Overview .

Click * onthe Virtua Warehousetile.
4. Click Download JDBC Jar or Download JDBC/ODBC Driver, depending on your Virtual Warehouse SQL engine

type.
This action downloads the JAR (driver) fileto your local system.

5. Provide the JAR file you downloaded to your JDBC client. For most of the clients, the JAR file should be added
under the Libraries folder. Refer to your client documentation for information about the correct location.

Click theoptions * again.
7. Click Copy JDBC URL.
8. Pastethe copied JIDBC URL into atext file. It looks something like this:

j dbc: hive2://<your-virtual - war ehouse>. <your - envi r onnent >. <your - donai n. co
m>/ def aul t ; transport Mbde=htt p; htt pPat h=cl i servi ce; ssl =true;retri es=3

9. Provide the Unified Analytics JDBC URL to your client.

<your - vi rt ual - war ehouse>. <your - envi r onnent >. <domai n. conpany. con®

10. On the JIDBC client end, check that the user can set the authentication credentials:
Authentication: Username and Password
Username: Username you use to connect to the CDP Data Warehouse service.
Password: Password you use to connect to the CDP Data Warehouse service.

Y ou need to provide the commands to your client users for installing and launching the Impala shell to connect to
your Unified Analytics. Client users can then query your tables. Y ou learn how to obtain the command for installing
the Impala shell on aclient and other information to provide to clients.

To access Unified Analytics from the Impala Shell, clients need to connect to HiveServer (HS2), which is availablein
the same CDP cluster as Impala. The JDBC URL for the HS2 endpoint uses the strict HS2 protocol option to access
Unified Analytics from the Impala Shell. Windows clients are not supported.

¢ Obtain the DWUser role.

1. .
On the Unified Analytics Impala Virtual Warehousetile, click ¢ , and select Copy Unified Analytics Impala
shell Download command.

11
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Click * again, and select Copy Unified Analytics Impala shell command.

This action copies the command that launches the Impala shell and includes the connection string your client
needs to connect to Unified Analyticsin your Virtual Warehouse. For example:

i npal a-shell --protocol =" hs2-http' --ssl -i 'coordi nator-vwinpal a. dw dwx-
rzs556. xcu2- 8y8x. dev. cl dr.work: 443" -u client_nax -|

3. Provide the commands you copied to your client user.
4. Providetheinstructions to your client user to use as described in the next topic.

Y ou obtain the commands from the Impala Virtual Warehouse owner for installing and launching the Impala shell
to connect to the Impala Virtual Warehouse. Y ou learn how to install and launch the Impala shell that connects
to the Impala Virtual Warehouse Ul. Y ou then query tables in the Impala Virtual Warehouse, assuming you have
authentication credentials. Windows clients are not supported.

* You must have the latest stable version of Python 2.7.
e You must obtain the pip installer compatible with the Python version.

1. Inaterminal window, run the command provided by the Impala Virtual Warehouse owner to update impylato the
version compatible with the Impala Virtual Warehouse.
For example:

pip install inpyla==0.18a2

Installing/updating to impyla 0.18a2, for example, is required before you install the Impala shell in the next step.

2. Run the Impala shell Download command provided by the Impala Virtual Warehouse owner to install the Impala
shell.

The command looks something like this:
pip install inpala-shell==4.1.0al

The Impala shell isinstalled.
3. Run the Help command to confirm a successful installation:

i npal a-shell --help

4. Run the provided Impala shell command to launch the Impala shell.
The command looks something like this:

i mpal a-shell --protocol =" hs2-http' --ssl -i 'coordinator-vwinpal a. dw dwx-
rzs556. xcu2-8y8x. dev. cl dr.work: 443" -u client_max -|

The Impala shell islaunched and you connect to the Impala Virtual Warehouse.
5. Run aSQL command to confirm that you are connected to the Impala Virtual Warehouse instance.

SHOW DATABASES;

The query returns alist of databasesin the Impala Virtual Warehouse.

12
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A materialized view is a Hive-managed database object that can be queried by Hive or Impala users. The materialized
view holds a query result you can use to speed up the execution of a query workload. If your queries are repetitive,
you can reduce latency and resource consumption by using materialized views. Y ou create materialized views to
optimize your queries automatically.

Using a materialized view, the optimizer can compare old and new tables, rewrite queries to accelerate processing,
and manage maintenance of the materialized view when data updates occur. The optimizer can use a materialized
view to fully or partially rewrite projections, filters, joins, and aggregations.

When you enable Bl mode to use Apache DataSketches approximations, a materialized view automatically calls
DataSketches for some types of operations.

Y ou can perform the following materialized view operations:

» Create amaterialized view of queries or subqueries

» Drop amateriaized view

* Show materiaized views

o Describe amaterialized view

» Enable or disable query rewriting based on a materialized view

* Globally enable or disable rewriting based on any materialized view
« Use partitioning to improve the performance of materialized views

Y ou can create amaterialized view of a query to calculate and store results of an expensive operation, such as
aparticular join, on amanaged, ACID table that you repeatedly run. When you issue queries specified by that
materialized view, the optimizer rewrites the query based on it. This action saves reprocessing. Query performance
improves.

In the tasks that follow, first you create, or use an existing, Hive Virtual Warehouse. Y ou create and popul ate example
tables. The tables are managed tables. Y ou cannot create a materialized view of an external table. Y ou create a
materialized view of ajoin of the tables. Subsequently, you run a query to join the tables, and the query plan takes
advantage of the precomputed join to accelerate processing. These over-simplified tasks show the syntax and output
of amaterialized view, and do not demonstrate accel erated processing that occursin areal-world task, processing a
large amount of data.

* You have access to an existing Hive Virtual Warehouse, or you created a new one.
* You haveaclient connection, such as Bedline, to Hivein CDP.

Y ou see how to create simple tables, insert the data, and join the tables using a materialized view. Y ou run the query,
and the optimizer takes advantage of the precomputation performed by the materialized view to speed response time.

1. .
Click * onthe Virtua Warehouse tile and select Open Hue.
2. Select adatabase, for example default.

13
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3. Create amanaged table.
For example, create this emps table in the Hue editor:

CREATE TABLE enps (
enpid | NT,

dept no | NT,

nane VARCHAR(256),
sal ary FLQOAT,
hire_date TI MESTAMP);

4. Create another table.
For example, create this depts table:

CREATE TABLE depts (
dept no | NT,

dept nane VARCHAR( 256) ,
| ocationid I NT);

5. Insert datainto the tables by copy/pasting the following statements one-by-one and executing them one-by-one.

| NSERT | NTO TABLE enps VALUES (10001, 101, CAST('j ane doe' as VARCHAR(256)
), 250000, ' 2018-01- 10" ) ;

I NSERT | NTO TABLE enps VALUES (10002, 100, CAST(' sonmporn Kkl ai |l ee' as VARCH
AR(256)), 210000, ' 2017-12-25");

| NSERT | NTO TABLE enps VALUES (10003, 200, CAST(' j ei ranan t hongnopneua' as
VARCHAR( 256) ), 175000, ' 2018- 05- 05" ) ;

| NSERT | NTO TABLE depts VALUES (100, CAST(' HR as VARCHAR(256)), 10);

| NSERT | NTO TABLE depts VALUES (101, CAST(' Eng' as VARCHAR(256)), 11);

| NSERT | NTO TABLE depts VALUES (200, CAST(' Sup' as VARCHAR(256)), 20);

6. Create amaterialized view to join the tables:

CREATE MATERI ALI ZED VI EW nv

AS SELECT enpid, deptnane, hire_date
FROM enmps JO N depts

ON (enps. dept no = depts. dept no)

14
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Materialized views

WHERE hire date >= '2017-01-01';

s Hive Add a name...

CREATE MATERIALIZED VIEW mw

FEOM emps JOIN depts

Ly [ N I Ty M T B

A5 SELECT empid, deptname,

ON (emps.deptno depts . deptno)
WHERE hire_date >= "Z01/7-01

Addad

hire_date

esd

ription..

Y ou can check that a materialized view is used as a query rewrite.

1.

In Hue, verify that the query rewrite used the materialized view by running an extended EXPLAIN statement:

EXPLAI N EXTENDED SELECT enpi d, dept name
FROM enps

JO N depts

ON (enps. dept no = depts. dept no)

VWHERE hire _date >= '2017-01-01"

AND hire_date <= '2019-01-01";

2. Export results.
The output shows the alias default.mv1 for the materialized view in the Scan section of the plan.

Expl ai n

OPTIM ZED SQL: SELECT “enpid, " deptnane’
FROM “defaul t ™. m/’

VWHERE ' 2019-01-01' >= " hire_date’
STAGE DEPENDENCI ES:

Stage-1 is a root stage

Stage-0 is a root stage

STAGE PLANS:

St age: Stage-1

| mpal a

| mpal a Pl an:

FO1: PLAN FRAGVENT [ UNPARTI TI ONED] hosts=1 instances=1
| Per-lnstance Resources: nemestinate=4.02MB nemreservati on=4. 00MB t hrea

d-reservati on=1
PLAN- ROOT SI NK

| output exprs: default.mv.enpid, default.nv.deptnane

15
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| memestimte=4. 00MB mem reservati on=4. 00MB spi || - buffer=2.00MB t hread-
reservation=0

I

01: EXCHANGE [ UNPARTI TI ONED]

| memestimte=16. 00KB nemreservati on=0B t hread-reservati on=0
| tuple-ids=0 row size=32B cardinality=15

| in pipelines: 00(GETNEXT)

FOO: PLAN FRAGVENT [ RANDOM hosts=1 i nstances=1

Per - I nstance Resources: nemestinmate=16. 00MB mem reservati on=24. 00KB t hre
ad-reservati on=1

00: SCAN S3 [default.m default.nvl, RANDOM

S3 partitions=1/1 fil es=1 size=964B

predi cates: casttotinestanp('2019-01-01') >= default.nvl. hire_date
stored statistics:

tabl e: rows=unavail abl e si ze=964B

col umms: unavail abl e

ext rapol at ed- r ows=di sabl ed nmax-scan-range-rows=unavai | abl e

parquet dictionary predicates: casttotinestanp('2019-01-01') >= default
.mv1. hire_date

mem esti mat e=16. 00MB mem r eser vat i on=24. 00KB t hr ead-r eservati on=0
tupl e-i ds=0 row si ze=32B cardi nal i ty=15

in pipelines: 00(GETNEXT)

St age: Stage-0

Fet ch Operat or

limt: -1

Processor Tree:

Li st Si nk

Y ou examine a materialized view definition and see how an example query that matches a materialized view is
rewritten transparently.

The following materialized view definition uses dynamic partitioning by year:

CREATE MATERI ALI ZED VI EW mat _vi ew

PARTI TI ONED ON (d_year)

AS SELECT d_year, d_noy, d_dom SUMss sales price) AS sum sal es
FROM store_sal es, date_dim

WHERE ss_sol d _date sk = d_date_sk AND d_year > 2017

GROUP BY d_year, d_noy, d_dom

With this materialized view in place, when the following query runs, transparent rewriting to speed up the execution
OCCurs.

SELECT SUM ss_sal es_price) AS sum sal es
FROM st ore_sal es, date_dim
WHERE ss_sol d date sk = d _date sk AND d_year = 2018 AND d non IN (1, 2, 3);

The query matches most of the constructs, but not the filter, in the materialized view. Calcite recognizes this query as
afull, mapped query, minus the predicate. Calcite rewrites the query as a select from the materialized view. Calcite
also recognizes that the materialized view is partitioned, and does partition elimination:

SELECT SUM sum sal es) AS sum sal es
FROM mat _vi ew
VWHERE d_year = 2018 AND d_non IN (1,2, 3);
Thefinal rewrite selects from the partition, and applies the predicate to the eliminated partition.

SELECT SUM sum sal es) AS sum sal es
FROM mat _vi ewm(d_year = 2018)
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WHERE d_non IN (1, 2, 3);

After changes to base tables, the datain a materialized view is stale. Y ou heed to know how to prevent the SQL
optimizer from rewriting queries in this situation. If you want a query executed without regard to a materialized view,
for example to measure the execution time difference, you can disable rewriting and then enable it again.

As administrator, you can globally enable or disable all query rewrites based on materialized views. By default, the
optimizer rewrites a query based on a materialized view.

1. Disable rewriting of aquery based on a materialized view named mv1 in the default database.

ALTER MATERI ALl ZED VI EW def aul t. nvl DI SABLE REVRI TE;

2. Enablerewriting of aquery based on materialized view mv1.

ALTER MATERI ALI ZED VI EW def aul t. mv1l ENABLE REWRI TE;

3. Globally enable rewriting of queries based on materialized views by setting aglobal property.

SET hive.materializedview rewiting=true;

Y ou can create a query having a subquery that the optimizer rewrites based on a materialized view. Y ou create a
materialized view, and then run a query that uses the materialized view.

In thistask, you create a materialized view and use it in a subquery to return the number of destination-origin pairs.
Suppose the data resides in atable named flights_data that has the following columns:

1 Chicago Hyderabad

2 London Moscow

1. Create atable schema definition named flights data for destination and origin data.

CREATE TABLE fli ghts_dat a(
c_id INT,
dest VARCHAR(256),
ori gi n VARCHAR(256));

2. Create amaterialized view that counts destinations and origins.

CREATE MATERI ALI ZED VI EW nv1
AS
SELECT dest, origin, count(*)
FROM flights_data
GROUP BY dest, origin;
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3. Take advantage of the materialized view to speed your queries when you have to count destinations and origins
again.
For example, use a subquery to select the number of destination-origin pairs like the materialized view.
SELECT count (*)/2
FROM
SELECT dest, origin, count(*)
FROM flights_data

CGROUP BY dest, origin
) AS t;

Transparently, the SQL engine uses the work already in place since creation of the materialized view instead of
reprocessing.

Y ou must understand when to drop a materialized view to successfully drop related tables.

Drop amaterialized view before performing a DROP TABLE operation on arelated table. Y ou cannot drop atable
that has a relationship with amaterialized view.

In thistask, you drop a materialized view named mv1 from the database named default.

Drop amaterialized view in my_database named mv1.
DROP MATERIALIZED VIEW default.mv;

You can list all materialized views in the current database or in another database. Y ou can filter alist of materiaized
views in a specified database using regular expression wildcards.

Y ou can use regular expression wildcards to filter the list of materialized views you want to see. The following
wildcards are supported:

. Asterisk (*)

Represents one or more characters.
e Pipesymbol (|)

Represents a choice.

For example, mv_g* and *mv|gl* match the materialized view mv_ql. Finding no match does not cause an error.

1. List materiaized views in the current database.
SHOW MATERIALIZED VIEWS;

2. List materialized views in a particular database.
SHOW MATERIALIZED VIEWS IN another_database;

Y ou can get summary, detailed, and formatted information about a materialized view.
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Materialized views

This task builds on the task that creates a materialized view named mv1.

1. Get summary information about the materialized view named mv1.

DESCRI BE nmv1;

Jueries Results (3)
col_name data_type comment
N dest varchar[256)
2 origin varchar(256)
3 2 bigint

2. Get detailed information about the materialized view named mv1.

DESCRI BE EXTENDED nv1;

Results (5
col_name data_type
1 dest varchar{256)
2 ongin varchar(256)
+ 3 ez bigirt
Export rosults MULL
5 Detailed Table Information  Table{tableMame:mv1, dbMame:default

3. Click Export Results to copy the information.
4. Get formatting details about the materialized view named mv1.

DESCRI BE FORVATTED mv1;

For example, 14 of the 38 actual results are shown below:

¥ Histlary 1% 5 Resulls 138)
col_name data_type
L
deat varchar(23a)
2 ofigin varchar(256)
3 o2 bigint
4 HLIL
5 # Detailed Table Information MNULL
&  Datbase default
7 OwnerType: USER
B Owner: csso_khahn
] CreaieTime Sat May 22 23.57:47 UTC 2021
10 LastAccessTime: UMENOWN
Retention D
12 Location: s3a. ge-s3-bucket-weekly-xixd
13 Table Type MATERIALIZED_VIEW
14 Table Parameters: MULL
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Using materialized views can enhance query performance. Y ou need to update materialized view contents when new
datais added to the underlying table. Instead of rebuilding the materialized view manually, you can schedule this task.
Automatic rebuilding then occurs periodically and transparently to users.

This task assumes you created the following schemas for storing employee and departmental information:

CREATE TABLE enps (
enpi d | NTEGER,

dept no | NTEGER,

nane VARCHAR(256),
sal ary FLOAT,

hi re_date TI MESTAWP) ;

CREATE TABLE depts (
dept no | NTEGER,

dept nane VARCHAR( 256) ,
| ocationi d | NTEGER);

Imagine that you add data for a number of employees to the table. Assume many users of your database issue queries
to access to data about the employees hired during last year including the department they belong to.

Y ou perform the steps below to create a materialized view of the table to address these queries. Imagine new
employees are hired and you add their records to the table. These changes render the materialized view contents
outdated. Y ou need to update its contents. Y ou create a scheduled query to perform this task. The scheduled
rebuilding will not occur unless there are changes to the input tables. Y ou test the scheduled query by bypassing the
schedule and executing the schedule immediately. Finally, you change the schedul e to rebuild less often.

1. To handle many queriesto access recently hired employee and departmental data, create a materialized view.

CREATE MATERI ALI ZED VI EW nv_recently hired AS
SELECT enpi d, nanme, deptnane, hire_date FROM enps
JO N depts ON (enps. deptno = depts. dept no)

VWHERE hire_date >= '2020-01-01 00: 00: 00" ;

2. Usethe materiaized view by querying the employee data.

SELECT enpi d, nanme FROM enps
JO N depts ON (enps. deptno = depts. dept no)
WHERE hire_date >= '2020-03-01 00: 00: 00' AND dept name = 'finance';

3. Assuming new hiring occurred and you added new records to the emps table, rebuild the materialized view.
ALTER MATERI ALI ZED VI EW nv_recently_hi red REBU LD;

The rebuilding updates the contents of the materialized view.
4. Create a scheduled query to invoke the rebuild statement every 10 minutes.

CREATE SCHEDULED QUERY schedul ed_rebuil d
EVERY 10 M NUTES AS
ALTER MATERI ALI ZED VI EW nv_recently_hi red REBU LD;

A rebuild executes every 10 minutes, assuming changes to the emp table occur within that period. If a materialized
view can be rebuilt incrementally, the scheduled rebuild does not occur unless there are changes to the input
tables.
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5. Totest the schedule, run a scheduled query immediately.

ALTER SCHEDULED QUERY schedul ed_r ebui | d EXECUTE;

6. Change the frequency of the rebuilding.

ALTER SCHEDULED QUERY schedul ed_rebui |l d EVERY 20 M NUTES;

The materialized view is a physical manifestation and summary of the original datain your table. If the source table,
or multiple tables in the case of joins, changes, you likely want updates to the materialized view.

An update can occur as an incremental rebuild, or afull rebuild, of the materialized view. A full rebuild can be
expensive. An incremental rebuild updates only the affected parts of the materialized view. An incremental rebuild
improves the efficiency of maintaining the materialized view by decreasing rebuild step execution time. The
incremental rebuild also relies on existing ACID guarantees of view tables.

The following types of incremental rebuilds occur automatically:
* Record-based

The deltais generated based on a snapshot of source tables taken at view creation and at rebuild time. Source
tables must be full ACID (transactional) tables, which only Hive can write.

* Partition-based
The partitions that need rebuilding are identified, and then only those partitions are updated by an insert-overwrite.
Source tables can be insert-only ACID (tranactional) tables, which Hive and Impala can write.

The materialized view must be transactional to qualify for an incremental rebuild. If the materialized view is not
transactional, afull rebuild occurs.

A record-based incremental rebuild occurs under the following conditions:

» The materialized view includes a count, sum, min, or max aggregation, and one of the source tables has an
additional insert after the view is created.

* Thematerialized view includes a sum aggregation, and one of the source tables has an additional insert or delete
after the view is created.

* Youareusing aUnified Analytics Virtual Warehouse with a Hive engine, which isthe only Virtual Warehouse
type that supports the incremental, records-based rebuild.

*  Thematerialized view isafull ACID table.

If compaction did not run on the source table after the last rebuild, a partitions-based incremental rebuild occurs under
the following conditions:

» The sourcetableis an insert-only transactional tables.
e The materiaized view is an insert-only transactional table.

If the materialized view isafull acid, a partition-based incremental rebuild is not attempted. Instead, a record-
based incremental rebuild is attempted.

« The materialized view definition includes any supported aggregation.

e Youareusing aUnified Analytics Virtual Warehouse with the Hive engine.

When materialized view data becomes stale, or when the optimizer cannot determine the data freshness, which isthe
case if you use externa tables, you might want to use the materialized view anyway:
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About this task
Y ou can use the materialized view by performing these tasks:

Schedule the materialized view for rebuilding. For example, schedule arebuild to occur every x minutes.

« Adjust the rewriting time window to use stale or possibly stale data for a period of time. For example, schedule the
window within which to use stale data for x + y minutes.

Procedure

1. Create ascheduled query to invoke the rebuild statement every 10 minutes.

CREATE SCHEDULED QUERY schedul ed_rebuild
EVERY 10 M NUTES AS
ALTER MATERI ALI ZED VI EW nv_recent|y_hi red REBU LD;

2. Define the window of time for using stale data, 13 minutes.

SET hive.materializedview rewiting.tinme.w ndow=13m n;

Creating and using a partitioned materialized view

When creating a materialized view, you can partition selected columns to improve performance. Partitioning
separates the view of atable into parts, which often improves query rewrites of partition-wise joins of materialized
views with tables or other materiaized views.

About this task

This task assumes you created a materialized view of the emps and depts tables and assumes you created these tables.
The emps table contains the following data:

empid deptno name hire _date

10001 jane doe 250000 2018-01-10
10005 100 somporn klailee 210000 2017-12-25
10006 200 jeiranan thongnopneua 175000 2018-05-05

The depts table contains the following data:

deptno deptname locationid

100 HR 10
101 Eng 11
200 Sup 20

In thistask, you create two materialized views. one partitions data on department; the other partitions data on hire
date. Y ou select data, filtered by department,from the original table, not from either one of the materialized views.
The explain plan shows that Hive rewrites your query for efficiency to select data from the materialized view that
partitions data by department. In this task, you al so see the effects of rebuilding a materialized view.

Procedure
1. Create amaterialized view of the emps table that partitions data into departments.

CREATE MATERI ALI ZED VI EW partition_nv_1 PARTI TI ONED ON (dept no)
AS SELECT hire_date, deptno FROM enps WHERE deptno > 100 AND deptno < 200;
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2. Create asecond materialized view that partitions the data on the hire date instead of the department number.

CREATE MATERI ALI ZED VI EW partition_nv_2 PARTI TI ONED ON (hire_date)
AS SELECT deptno, hire_date FROM enps where deptno > 100 AND deptno < 2
00;

3. Generate an extended explain plan by selecting data for department 101 directly from the emps table without
using the materialized view.

EXPLAI N EXTENDED SELECT deptno, hire_date FROM enps where deptno = 101;

The explain plan shows that Hive rewrites your query for efficiency, using the better of the two materialized views
for the job: partition_mv_1.

| OPTIM ZED SQ.: SELECT CAST(101 AS I NTEGER) AS “deptno’, “hire_date |
| FROM “default”. partition_nmv_1° |

| WHERE 101 = " deptno’ [

| STAGE DEPENDENCI ES: |

| Stage-0 is a root stage

4. Correct Jane Do€'s hire date to February 12, 2018, rebuild one of the materialized views, but not the other, and
compare contents of both materialized views.

I NSERT | NTO enps VALUES (10001, 101, 'j ane doe', 250000, ' 2018-02-12");
ALTER MATERI ALI ZED VI EW partition_mv/_1 REBU LD,
SELECT * FROM partition_nmv_1 where deptno = 101;
SELECT * FROM partition_m/_2 where deptno = 101;

The output of selecting the rebuilt partition_mv_1 includes the original row and newly inserted row because
INSERT does not perform in-place updates (overwrites).

Focococococococoocoocoocooooooo Fococococococococococoooo +
| partition_nv_1.hire_date | partition_nv_1.deptno |
S S +
| 2018-01-10 00: 00: 00. 0 | 101 [
| 2018-02-12 00: 00: 00. O | 101 [
foocococcoccooccoocoooocoocoooo focccococoocococcoccoocoocoo +

Fococococococococococoooo Focococococococoocoocoocooooooo +
| partition_nv_2.deptno | partition_nmv_2.hire_date |
S S +
| 101 | 2018-01-10 00: 00: 00. 0 |
foccococooococoococooocoocooooo feccococococcoccoocoooocoooooos +

5. Create a second employees table and a materialized view of the tables joined on the department number.

CREATE TABLE enps2 AS SELECT * FROM enps;

CREATE MATERI ALI ZED VI EW partition_m/_3 PARTI TI ONED ON (deptno) AS
SELECT enps. hire_date, enps.deptno FROM enps, enps2
WHERE enps. dept no = enps2. dept no
AND enps. deptno > 100 AND enps. deptno < 200;
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6. Generate an explain plan that joins tables emps and emps2 on department number using a query that omits the
partitioned materialized view.

EXPLAI N EXTENDED SELECT enps. hire_date, enps.deptno FROM enps, enps2
WHERE enps. dept no = enps2. dept no
AND enps. deptno > 100 AND enps. deptno < 200;

The output shows that Hive rewrites the query to use the partitioned materialized view partition_mv_3 even
though your query omitted the materialized view.

7. Verify that the partition_mv_3 sets up the partition for deptno=101 for partition_mv_3.

SHOW PARTI TI ONS partition_mv_3;

Output is:
feccoccocooooo +
| partition |
Fooccococosoooo +
| deptno=101 |
doococcooocoooooo +

The syntax and examples of materialized view commands provide details for using materialized viewsin Unified
Analytics.

Y ou must rebuild the materialized view to keep it up-to-date when changes to the data occur.

ALTER MATERI ALI ZED VI EW [ db_name. ] materi al i zed_vi ew_nanme REBUI LD;

db_name.materialized view_name
The database name followed by the name of the materialized view in dot notation.

A rewrite of a query based on a stale materialized view does not occur automatically. If you want arewrite of astale
or possibly stale materialized view, you can force arewrite. For example, you might want to use the contents of a
materialized view of a non-transactional table because the freshness of such atable is unknown. To enable rewriting
of aquery based on a stale materialized view, you can run the rebuild operation periodically and set the following
property: hive.materializedview.rewriting.time.window. For example, SET hive.materializedview.rewriting.time.w
indow=10min;

ALTER MATERIALIZED VIEW mydb.mvl REBUILD;

Y ou can enable or disable the rewriting of queries based on a particular materialized view.
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ALTER MATERI ALI ZED VI EW [ db_name. ] materi al i zed_vi ew_name ENABLE| DI SABLE REVR
| TE;

db_name.materialized_view_name
The database name followed by the name for the materialized view in dot notation.

To optimize performance, by default, Hive rewrites a query based on materialized views. Y ou can change this
behavior to manage query planning and execution manually. By setting the hive.materializedview.rewriting global
property, you can manage query rewriting based on materialized views for all queries.

ALTER MATERIALIZED VIEW mydb.mv1 DISABLE REWRITE;

If you are familiar with the CREATE TABLE AS SELECT (CTAS) statement, you can quickly master how to create
amaterialized view.

CREATE MATERI ALI ZED VIEW[IF NOT EXI STS] [db_nanme.]nmaterial i zed_vi ew_nane
[ DI SABLE REVRI TE]
[ COMMENT materialized view comment ]
[ PARTI TI ONED ON (col um_nane, ...)]

[ ROW FORMAT row_f or nat |
[ STORED AS file_format]
| STORED BY ' storage. handl er. cl ass. name' [ W TH SERDEPROPERTI ES (ser

de_property_nane=serde_property value, ...)]
[ LOCATI ON fil e_pat h]
[ TBLPROPERTI ES (tbl property nane=tbl property value, ...)]
AS
<query>;

Required Parameters
query

The query to run for results that populate the contents of the materialized view.
Optional Parameters

db_name.materialized_view_name

The database name followed by a name, unique among materialized view names, for the
materialized view. The name must be avalid atable name, including case-insensitive alphanumeric
and underscore characters.

materialized_view_comment
A string literal enclosed in single quotation marks.

column_name
A key that determines how to do the partitioning, which divides the view of the table into parts.

'storage.handler.class.name'
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The name of a storage handler, such as org.apache.hadoop.hive.druid.DruidStorageHandler, that
conforms to the Apache Hive specifications for storage handlers in atable definition that uses the
STORED BY clause. The default is hive.materializedview.fileformat.

serde_property_name

A property supported by SERDEPROPERTIES that you specify as part of the STORED BY clause.
The property is passed to the serde provided by the storage handler. When not specified, Hive uses
the default hive.materializedview.serde.

serde_property value
A value of the SERDEPROPERTIES property.

file_path
The location on the file system for storing the materialized view.

tbl_property name
A key that conforms to the Apache Hive specification for TBLPROPERTIES keysin atable.

tbl_property value
The value of a TBLPROPERTIES key.

The materialized view creation statement meets the criteria of being atomic: it does not return incomplete resullts.
By default, the optimizer uses materialized views to rewrite the query. Y ou can store a materialized view in an
external storage system using the STORED AS clause followed by avalid storage handler class name. Y ou can set
the DISABLE REWRITE option to alter automatic rewriting of the query at materialized view creation time. The
table on which you base the materialized view, src in the example below, must be an ACID, managed table.

CREATE MATERI ALI ZED VI EW dr ui d_t
STORED BY ' or g. apache. hadoop. hi ve. drui d. Dr ui dSt or ageHandl er"'
AS SELECT a, b, ¢
FROM sr c;

CREATE MATERI ALI ZED VI EW nmv4
LOCATI ON '/ user/csso_nax'
AS SELECT enpid, deptnane, hire_date
FROM enps JO N depts
ON (enps. dept no = depts. dept no)
VWHERE hire_date >= '2017-01-01';

Y ou can get extensive formatted and unformatted information about a materialized view.

DESCRI BE [ EXTENDED | FORMATTED] [db_nane.]materialized_vi ew nane;

db_name

The database name.
materialized_view_name

The name of the materialized view.
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Examples

Get summary, details, and formatted information about the materialized view in the default database and its partitions.
DESCRI BE FORMATTED defaul t. partition_mv_1;

Example output is:

col_name data_type comment

# col_name data type comment

name varchar(256)
NULL NULL

# Partition Information NULL NULL

# col_name data_type comment

deptno int
NULL NULL

# Detailed Table Information NULL NULL

Database: default NULL

OwnerType: USER NULL

Owner: hive NULL

CreateTime: Wed Aug 24 19:46:08 UTC 2022 NULL

LastAccessTime: UNKNOWN NULL

Retention: 0 NULL

L ocation: hdfs://myserver:8020/warehouse/ tables NULL
pace/managed/hive/partition_mv_1

Table Type: MATERIALIZED_VIEW NULL

Table Parameters: NULL NULL
COLUMN_STATS ACCURATE {\"BASIC_STATS\":\"true\"}
bucketing_version 2
numFiles 2
numPartitions 2
numRows 4
rawDataSize 380
totalSize 585
transient_lastDdITime 1534967168
NULL NULL

# Storage Information NULL NULL

SerDe Library: org.apache.hadoop.hive.gl.io.orc.OrcSerde NULL

InputFormat: org.apache.hadoop.hive.gl.io.orc.OrclnputFor | NULL
mat

OutputFormat: org.apache.hadoop.hive.gl.io.orc.OrcOutputFo | NULL
rmat

Compressed: No NULL

Num Buckets: -1 NULL

Bucket Columns: 1 NULL
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col_name data_type comment

Sort Columns: 1] NULL

NULL NULL
# Materialized View Information NULL NULL
Original Query: SELECT hire_date, deptno FROM emps W NULL

HERE deptno > 100 AND deptno < 200

Expanded Query: SELECT "hire_date’, “deptno” FROM (S NULL
ELECT  “emps'. hire_date’, "'emps’. dept
no FROM  “default’."emps’ WHERE "e
mps'. deptno” > 100 AND “emps’. deptno
* < 200) “default.partition_mv_1"

Rewrite Enabled: Yes NULL

Outdated for Rewriting: No NULL

DROP MATERIALIZED VIEW
Y ou can avoid making atable name unusable by dropping a dependent materialized view before dropping atable.

Syntax
DROP MATERI ALI ZED VI EW [ db_nane. ] materi al i zed_vi ew_nane;

db_name.materialized_view_name
The database name followed by a name for the materialized view in dot notation.

Description

Dropping atable that is used by amaterialized view is not allowed and prevents you from creating another table of
the same name. Y ou must drop the materialized view before dropping the tables.

Example
DROP MATERIALIZED VIEW mydb.mv1,;

SHOW MATERIALIZED VIEWS

You can list all materialized views in the current database or in another database. Y ou can filter alist of materialized
views in a specified database using regular expression wildcards.

Syntax
SHOW MATERI ALI ZED VI EWS [I N db_nane] ;

db_name
The database name.
'identifier_with_wildcards
The name of the materialized view or aregular expression consisting of part of the name plus

wildcards. The asterisk and pipe (* and |) wildcards are supported. Use single quotation marks to
enclose the identifier.

Examples
SHOW MATERIALIZED VIEWS;
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[ nv_nane | rewite_enabled [ node [
feccoccocooocosooc feccoocococcoococooooc feccoccocooocosooc +
| # MV Nanme | Rewiting Enabled | Mbde |
| partition_nmv_1 | Yes | Manual refresh |
| partition_mv_2 | Yes | Manual refresh |
| partition_mv_3 | Yes | Manual refresh |
feccoccocooocosooc feccoocococooococooooc feccoccocooocosooc +

feccoccocooocosooc feccoocococcoococooooc feccoccocooocosooc +
| mv_name | rewite_enabl ed | node |
Foccoccocococosaoos Fococococococococoooe Foccoccocococosaoos +
| # MV Name | Rewiting Enabled | Mbdde |
| partition_mv_1 | Yes | Manual refresh |
[ | NULL | NULL [
feccoccocooocosooc feccoocococcoococooooc feccoccocooocosooc +

Materialized views can improve query performance greatly, but deciding which query resultsto materiaizeis
difficult. Y ou can use the materialized view recommender command-line interface to help you decide which query
results to materialize.

The recommender design is based on Agrawal et a. - Automated Selection of Materialized Views and Indexes for
SQL Databases (VLDB 2000). The recommender takes a set of Hive queries asinput and creates materialized views
as output by exploring many table subsets and syntactical variants for each view candidate.

Typicaly, instead of considering asingle, or just afew queries for materializing, you are considering an entire
workload. Even the most experienced database experts have difficulty. There are many factors to consider, such as
view maintenance and effectiveness. Making a bad decision about what to materialize can make performance worse.

Y ou provide a set of queries or explain plans to the recommender, and then run the Workload Insights (wi) script to
get recommendations. Y ou can get recommendations online or offline, depending on the type of input you have:

e Online: input = queries only
o Offline: input = explain plans

If you have explain plans to provide as input to the Workload Insights (wi) script, you can run the script offlineg;
otherwise, you have to provide the HiveServer endpoint for example, jdbc:hive2://myhost: 10000, to the script. In lieu
of explain plans, the recommender needs to gather information about the query, such as the number of rows of each
query, how long the query ran, and other statistics, from HiveServer.

The following diagram shows the input and output of the recommender:

HiveServer

A

|
JDBC
ueries 1 |
a I
Recommender

How much detail you receive in arecommendation depends on your configuration. Details include the number of
recommendations and other information, such as why a particular view is recommended and how to exploit the view.
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Y ou must have one of the following inputs to the Workload Insights (wi) script:

» Oneor more directories containing one or more select and aggregation queriesin .sql files and multiple queriesin
files, separated by a semicolon (;).

A .sql file name suffix is required.
* Oneor more directories containing an explain planin .json files. A .json file name suffix is required.

Y ou can use the recommender on alocal computer for learning and testing. Y ou can use a Mac laptop, for example.
First, from a Cloudera Data Warehouse (CDW) Virtual Warehouse that enables Unified Analytics, you download
software that runs amini HiveServer in local mode. Next, you provide a set of queries or explain plansto the
recommender. Finally, you execute the Workload Insights (wi) script to get pseudo-recommendations.

Y ou follow a step-by-step procedure to get a docker image of HiveServer (HS2) and example files to simulate
working with HiveServer in acluster. In local mode, you do not get actual recommendations, but you experiment with
and understand recommendations using this mode without incurring any cloud costs.

Y ou download the workload-insights archive and unpack it. Y ou run one docker command to start HiveServer and
another to load the TPC-DS schema. Example query files, based on the TPC-DS Benchmark DDL queries, are
included in the package. No actual datais needed.

* Check that Java 8 or later isinstalled.
« Install Docker (https.//docs.docker.com/get-docker/).
e Check that Docker isworking: docker run hello-world
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1 :
On the Overview page under Virtual Warehouses, click options ¢ inaVirtual Warehouse that enables Unified

Analytics.

& DAS |eh HUE ©

Clone
Edit
Delete

Upgrade

Copy JDBC URL (i)
Download JDBC Jar (i)

Download Workload Insights 0]

2. Click Download Workload Insights to download the workload-insights archive.
3. Onyour file system, unpack the archive.

4. Set environment variable WI_HOME="$PWD".
For example, on the command line of aterminal:

export W _HOVE="$PWD"'

5. Set environment variable WI_ CLASSPATH. WI_CLASSPATH="*../lib/*:$WI_HOMFE/target/*:$WI_HOME/t
arget/lib/*"

6. Start up aHiveServer (HS2) container named mini-hs2 that listens on port 10000.

docker run -p "10000:10000" -d --nane m ni-hs2 zabet ak/ hs2- enbedded: 1. 0.
2.7.2.3.0-220

7. Load the TPC-DS schemarequired for running examples.
docker exec nmini-hs2 schena-Iload tpcds

Ignore any log4j warning messages.
8. Run the recommender.

To get pseudo-recommendations for learning, or testing purposes, you need to know the Workload Insights (wi) script
options. Y ou run your first wi script to get online help.

1. Go to the github directory where you downloaded and built the project.

31



Cloudera Data Warehouse Public Cloud

Materialized views

2. Runthewi script with no optionsto get online help about script usage and options:

$

Output looks something like this:

Wi

usage: w -i <file 1,...,file_N>[-0 <directory>] [-c <configfile>] [-u

<url>] [-n <usernane>]

S
;

-0,

<password>] [-t <threshold>] [-f <format>] [-r <recommendation>] [-]I <le
vel >] [-d]

input <file_1,...,file_N>

--output <directory>

,--config <configfile>

--url <url>

,--username <username>
,--password <password>
,--tables-threshold

<threshold>

one or more .sgl/.json filesor a directory (versionY)

output directory

path to configuration .properties) file
JDBC url to connect to

username to connect as

password to connect as

the threshold controlling above

which a table subset is considered
i nteresting

if it is estinated to contribute to
total workl oad cost above this th
reshol d

(between 0 and 1). The default is
0.1 (10% of total workl oad

cost)
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-f,--format <format>

-r,--recommendation <recommendation>

-I,--level <level>

-d, --delete

usage: W -i
ation>] [-1 <level >]

-i,--input <directory>

files

-0, --out put <directory>
-c,--config <configfile>

es) file

-u,--url <url>

-n, --usernanme <username>

-p, --password <passwor d>
-t,--tables-threshol d <t hreshol d>
ich a tabl e subset
i bute to total
default is 0.1 (10% of total
-f,--format <format>
-r,--recomendati on <recomendati on>
lude in the report:

conmendat i ons
REGATE r ecommendat i ons

mendat i ons ( DEFAULT)

<directory> [-0 <directory>]
<usernanme>] [-p <password>] [-t <threshold>] [-f <format>]

is considered interesting if
wor kl oad cost above this threshold (between 0 and 1).
wor kl oad cost)

output format TEXT(Default)/JSON

t he kind of recommendations to
nclude in the report:

- SPJ for SELECT- PRQJECT-JA N reco
nmmendat i ons

- SPJA for SELECT- PRQJECT-JA N- AGG
REGATE r ecommendat i ons

- ALL for
ndat i ons
( DEFAULT)

both SPJ and SPJA reconme

the | evel of detai
the report:

- M N MAL di splays only the view
recommendat i ons

- DEFAULT di spl ays reconmendati ons
along with basic information ab
out the query workl oad

- FULL displays all information ava
ilable in the report (useful for
debuggi ng pur poses)

to display in

suggest which naterialized views,
not used by a given workload could
be

del eted. Requires JDBC i nformation
to be provided. Available in vers
i on

Y.

[-c <configfile>] [-u <url>] [-n

[-r <recomend
i nput directory with .sql/.json

out put directory
path to configuration (.properti

JDBC url to connect to

usernane to connect as

password to connect as

the threshold controlling above wh
it is estimated to contr
The

out put format TEXT(Default)/JSON
the kind of recommendations to inc

SPJ for SELECT- PRQUECT-JO N re
- SPJA for SELECT- PROJECT-JO N AGG

- ALL for both SPJ and SPJA recom
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-1,--level <level> the level of detail to display in
the report:

- M N MAL di splays only the view

reconmendat i ons

- DEFAULT di spl ays recomendat i ons
al ong with basic information about the query workl oad

- FULL displays all information
available in the report (useful for debuggi ng purposes)

3. Try the recommender examples.
A text report that has the following information appears:

* View recommendations for the workload.
* Queriesin the workload, along with the recommendations for each query (if available), and other information.

4, Stop the mini-hs2.

docker stop mini-hs2

5. Remove the mini-hs2.

docker rm mini-hs2

The workload-insights archive includes sample queries and explain plans that demonstrate the recommender. Y ou
gain an understanding of the recommender by running examples.

In local mode, you do not get actual recommendations, but you experiment with and understand recommendations
using this mode without incurring any cloud costs. The recommender examples you can run use one or both of the
following queries asinput:

QueryA

SELECT sr_item sk, sum(sr_net |oss) AS net | oss

FROM st ore_returns

I NNER JO N reason ON sr_reason_sk = r_reason_sk

WHERE r _reason_desc = 'Found a better price in a store'
GROUP BY sr_item sk

Query A asks these questions:

* Which items were returned because the customer found a better price?
e How much money did the company lose on each returned item?

QueryB

SELECT sr_item sk, sunm(sr_net |oss) as net | oss, avg(ss_sales price) as pric
e
FROM st ore_sal es
I NNER JO N store_returns
ON ss_item sk=sr_item sk AND ss_ticket nunber=sr_ticket nunber
I NNER JO N reason
ON sr_reason_sk = r_reason_sk
WHERE r _reason_desc = 'Found a better price in a store'
CGROUP BY sr_item sk
ORDER BY net | oss DESC NULLS LAST, price DESC NULLS LAST
LIMT 10

QueryB asks these questions:
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* Which items were returned because the customer found a better price?
e How much money did the company lose on each returned item?

« What was the average selling price of return items?

« What are the top ten items causing the biggest 10ss?

* Themini-hs2 docker image is running.

* You downloaded and unpacked the workload-insights archive, and it includes the following sample queries that
you need to provide as input to the Workload Insights (wi) script:

« Directories containing select and aggregation queriesin .sql files

A .ol file name suffix is required.
« Directories containing explain plansin .json files

A .json file name suffix is required.

Y ou use the minimum set of required parameters, and get aresult that is not interesting. From this example, you learn
what to expect in the output when you use the minimum set of required parameters.

In the input directory workload-insights/demo/queries, afile named queryA.sgl contains a single query.

1. Go to the workload-insights directory
The Workload Insights (wi) script is located in this directory.
2. Runthe script using the -i option to specify file queryA.sql as the input to the recommender.

.Iwi -i queries/queryA sql -u jdbc:hive2://1ocal host: 10000

Output looks something like this:

2021-06-10 15:17:37,461 INFO c.c.i.a. mt.Jdbcwrkl oadReader Computing pl an
for queryA from JDBC connection

Recommended vi ews:

-- materialized view 1:

CREATE MATERI ALI ZED VI EW "nmterialized_view 1" AS

SELECT “store_returns’ . sr_itemsk , SUM store_ returns . sr_net_loss’) AS

T$f 1

FROM “default . reason’, “default . store returns’

WHERE “store returns . sr_reason_sk' = “reason . r_reason_sk® AND 'Found a
better price in a store' = “reason . r_reason_desc’

GROUP BY “store returns . sr_itemsk ;

Query details:
-- queryA: SELECT "t0O . sr_itemsk’, SUM t0O . sr_net loss') AS "$f1° FROM

(SELECT “sr_itemsk , “sr_reason_sk’, “sr_net |oss’ FROM "default . sto
re returns WHERE “sr_reason_sk™ IS NOT NULL) AS "t0° INNER JO N ( SELECT
“r_reason_sk® FROM “default’. reason” WHERE "r_reason_desc’ = 'Found a

better price in a store’ AND "r_reason_sk™ IS NOT NULL) AS "t2° ON "tO".
“sr_reason_sk® = "t2 . r_reason_sk® GROUP BY "t0 . sr_itemsk’
-- RECOMMVENDATION : materialized_ view 1
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Theresult isidentical to the input query. The output contains alist of recommendations followed by the queriesin
the workload. By default, for each query, the materialized views matching the query appear.

If you are knowledgeable about your workload and want to exclude views with aggregations for mai ntenance reasons,
you need to know about the SPJ (sel ect-project-join) recommendation mode.

In the input directory workload-insights/demo/queries, afile named queryA.sql contains queryA. QueryA contains the
GROUP BY aggregation clause, which you want the recommender to exclude from the view..

1. Go to the workload-insights directory.
The Workload Insights (wi) script is located in this directory.
2. Run the script using the -r SPJ option to exclude aggregations from recommended views.

.Iwi -i queries/queryA sql -u jdbc:hive2://1ocal host: 10000 -r SPJ
Output looks something like this:
Recomended Vi ews:

-- materialized viewO:
CREATE MATERI ALI ZED VI EW "materi ali zed_view 0" AS

SELECT “store returns . sr_itemsk', “store returns . sr_reason sk’, "s

tore returns . sr_net loss’, “store returns . sr_reason_sk® AS “sr_reaso

n_sk0’

FROM “default . reason , default . store_returns’

WHERE “store returns . sr_reason_sk = “reason . r_reason_sk®™ AND ' Found
a better price in a store' = “reason’ . r_reason_desc’;

Query detail s:
-- queryA: SELECT "t0O . sr_itemsk’, SUM t0O . sr_net loss') AS "$f1° FROM

(SELECT “sr_itemsk , "sr_reason_sk , “sr_net_|oss FROM " default . stor
e returnss WHERE “sr_reason_sk™ |S NOT NULL) AS "t0 |INNER JO N ( SELECT
“r_reason_sk®™ FROM “default’. reason” WHERE "r_reason_desc’ = 'Found a b

etter price in a store' AND "r_reason_sk™ IS NOT NULL) AS "t2° ON "t0 .~
sr_reason_sk™ = "t2°.°r _reason_sk’ GROUP BY "'t0" . sr_itemsk’
-- RECOMVENDATION : nmaterialized view O

The recommender runs faster by excluding aggregations because the recommender explores a smaller search
space. Similarly, the user can request to obtain only recommendations with aggregations using the SPJA
mode. Using the default ALL option, you would get the same result as above. ALL includes SPJfor SELECT-
PROJECT-JOIN recommendations and SPJA for SELECT-PROJECT-JOIN-AGGREGATE.

Y ou see what the level of detail options, -| MINIMAL, -| DEFAULT, and -I FULL do byy running these examples.
The recommended materialized view isidentical to the input query regardless of the level of detail option you use.

Changing the level of detail does not affect the number or structure of recommendations but provides more insights
for each query/recommendation in the case of FULL, and lessin the case of MINIMAL.

In the input directory src/test/resources/demo/queries/scenario02, afile named queryA.sgl contains queryA.
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1. Go to the workload-insights directory.
The Workload Insights (wi) script is located in this directory.
2. Run the script to get arecommendation using the -| MINIMAL option.

.Iwi -i queries/queryA sql -u jdbc:hive2://1ocal host: 10000 -1 M N MAL

Only recommendations appear. Y ou can easily copy and paste the CREATE statements for use in another CL1I, for
example:

SUWVARY ( END) ####HH#H#7HH#HE R

Recommended vi ews:

CREATE MATERI ALI ZED VI EW "materi ali zed_view 1° AS

SELECT "store returns . sr_itemsk’, SUM store returns . sr_net loss’) AS

T$f L

FROM “default”. reason , default . store returns’

WHERE “store returns . sr_reason_sk' = “reason . r_reason_sk’ AND 'Found a
better price in a store' = “reason . r_reason_desc’

GROUP BY “store returns . sr_itemsk ;

3. Run the script using the - FULL option.

.Iwi -i queries/queryA sql -u jdbc:hive2://local host: 10000 -1 FULL
Recommendations are:

Recommended vi ews:

-- materialized view 1:

CREATE MATERI ALI ZED VIEW "materialized view 1° AS

SELECT “store returns . sr_itemsk , SUM store returns . sr_net loss ) AS
T$f 1

FROM “default”. reason’, default . store returns’

VWHERE “store returns . sr_reason_ sk’ = “reason . r_reason_sk®™ AND 'Found a
better price in a store' = “reason . r_reason_desc’

GROUP BY "store_ returns . sr_itemsk ;

-- QUERIES : queryA

-- POTENTI AL : 0.9902040816326532

Total inprovenent: 0.9902040816326532

From the following verbose details in the output, you can understand why a recommendation was sel ected, or not,
for aparticular query. Y ou might use these details to troubleshoot problems with the recommender.

Query details:
-- queryA SELECT "t0 . sr_itemsk, SUM t0O . sr_net loss’) AS "$f1° FROM

(SELECT “sr_itemsk’, “sr_reason_sk’, “sr_net |oss" FROM "default’ . sto
re returns WHERE “sr_reason_sk™ IS NOT NULL) AS "t0° INNER JO N ( SELECT
“r_reason_sk® FROM “default . reason” WHERE "r_reason_desc’ = 'Found a
better price in a store’ AND 'r_reason_sk™ IS NOT NULL) AS "t2° ON "tO".
“sr_reason_sk’ = "t2 .°r_reason_sk’ GROUP BY "t0 . sr_itemsk’

-- RECOMVENDATION : materialized view 1
-- PLAN :

DASAggr egat e(group=[ {0}], agg#0=[sum($2)])
DASJoi n(condi ti on=[ =($1, $3)], joinType=[inner])
DASPr oj ect (sr_item sk=[ $2], sr_reason_sk=[$8], sr_net | oss=[$19])
DASFi I ter(condition=[1S NOT NULL($8)])
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DASTabl eScan(t abl e=[[default, store_returns]])
DASPr oj ect (r_reason_sk=[ $0])
DASFi | ter (condi ti on=[ AND(=($2, 'Found a better price in a store
"), |I'S NOT NULL($0))])
DASTabl eScan(t abl e=[[defaul t, reason]])
-- BT: default.store returns is a base table
-- Row Count: 1.0| Row size: 208.0
-- BT: default.reason is a base table
-- Row Count: 1.0| Row size: 332.0
-- | MPROVEMENT : 0.9902040816326532
I nteresting subsets:
-- [[default, reason], [default, store_ returns]]:1.0

"recommended_vi ews" : [ {
"name" : "materialized view 1",
"sqgl" : "CREATE MATERI ALI ZED VIEW “materialized_view 1° AS\nSELECT

“store returns’. sr_itemsk’, SUM store returns . sr_net loss’) AS "$f1
"\nFROM “default . reason ,\n default . store returns’ \nWHERE "store_ret
urns . sr_reason_sk® = “reason . r_reason_sk’ AND 'Found a better price in

a store' = “reason . r_reason_desc \nCROUP BY "store returns . sr_itemsk
T _
"query_details" : [ {
"name" : "queryA",
"sql" : "SELECT "tO . sr_itemsk’, SUM t0O . sr_net loss ) AS "$f1 \nF

ROM (SELECT “sr_itemsk , “sr_reason_sk , “sr_net | oss \nFROM "default".
“store_returns’\nWHERE “sr_reason_sk® IS NOT NULL) AS "t0O \nINNER JO N (
SELECT "r_reason_sk™\nFROM “default”. reason'\nVWHERE "r_reason_desc ="'
Found a better price in a store' AND "r_reason_sk  |S NOT NULL) AS “t2° ON
"t0 . sr_reason_sk’ = "t2°.°r _reason_sk’\nGROUP BY "t0 . sr_itemsk ",
"recommendations" : [ "materialized_view 1" ]

}]

Y ou see the example JSON output when you run the Workload Insights command with the -f JSON option.

In the input directory src/test/resources/demo/queries, afile named queryA.sgl contains queryA.

1. Go to the github directory where you downloaded and built the project.
The Worload Insights (wi) script islocated in this directory.
2. Run the script to get a JSON-formatted recommendation.

.Iwi -i queries/queryA sql -u jdbc:hive2://]ocal host: 10000 -f JSON

The output is:

"recommended _views" : [ {
"nanme" : "materialized view 1",
"sql" : "CREATE MATERI ALI ZED VI EW " materialized_view 1° AS\nSELECT ° st

ore returns™. sr_itemsk’, SUM store returns . sr_net loss ) AS "$f1°\n
FROM "default . reason ,\n default . store_returns \nWHERE "store_return

s . sr_reason_sk® = "reason . r_reason_sk AND 'Found a better price in
a store' = “reason . r_reason_desc \nCGROUP BY “store returns’ . sr_items
k‘ ; n
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"query_details" : [ {
"name" : "queryA",
"sql" : "SELECT "tO . sr_itemsk , SUM t0 . sr_net loss') AS “$f1°\n
FROM (SELECT “sr _itemsk , “sr_reason_sk', “sr_net | oss \nFROM " default"
. store returns’\nWHERE "sr _reason_sk™ IS NOT NULL) AS "t0 \nINNER JO N
(SELECT “r_reason_sk \nFROM "default . reason \nWHERE "r_reason_desc™ =
"Found a better price in a store’ AND “r_reason_sk™ IS NOT NULL) AS "t2°
ON "tO . sr_reason_sk™ = "t2 . r_reason_sk \nGROUP BY "'tO . sr_itemsk ",
"recommendations” : [ "materialized view 1" ]

}]

Typicaly, you want the recommender to base recommendations on multiple queries. Y ou see how to run the wi script
on adirectory containing multiple queries and how to interact with the recommender.

Upon completing the procedure below, you see the recommendation you get for queryA isidentical to the query
itself. The recommendation you get for queryB closely resembles queryA. The recommender does not find any way to
consolidate queriesinto a meaningful recommendation because queries are not similar in any significant way.

Notice that the recommendation for queryB does not contain the ORDER BY and LIMIT clauses. Recommendations
cannot contain an ORDER BY and LIMIT. Doing so could significantly reduce the applicability of the view in many
queries.

In theinput directory demo/queries, one file named queryA.sgl contains queryA, and another file named queryB.sql
contains queryB.

1. Go to the workload-insights directory.
The Workload Insights (wi) script islocated in this directory.
2. Run the script on the directory containing multiple .sql files.

.Iwi -i "queries/queryA sqgl, queries/queryB.sql" -u jdbc:hive2://local ho
st: 10000

Recommended views are:

Recommended vi ews:
-- materialized view 1:
CREATE MATERI ALI ZED VIEW "materialized view 1° AS
SELECT “store sales . ss itemsk’, SUM store returns . sr_net loss ) AS °
$f1°, SUM store sales . ss sales price’) AS "$f2°, COUNT( store sales .’
ss_sales_price') AS "$f3°
FROM “default”. reason,
“default™. store returns’,
“default”. store_sal es’

WHERE “store _sales . ss_ticket nunber” = “store returns . sr_ticket nunb

er’ AND “store returns . sr_reason_sk®™ = "reason . r_reason_sk’ AND “sto

re sales’ . ss itemsk’ = “store returns . sr_itemsk AND 'Found a better
price in a store' = “reason . r_reason_desc’

CGROUP BY “store sales . ss itemsk;

-- materialized_view 4:

CREATE MATERI ALI ZED VIEW "material i zed_view 4° AS

SELECT "store returns . sr_itemsk’, SUM store returns . sr_net loss’) AS
T$f 1

FROM “default”. reason , default . store returns’

VWHERE “store returns’ . sr_reason_sk’ = “reason . r_reason_sk®™ AND ' Found
a better price in a store' = “reason . r_reason_desc’
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GROUP BY “store_returns . sr_itemsk’;

Detailsin the output are:

Query details:

-- queryA SELECT "t0 . sr_itemsk, SUM t0O . sr_net loss’) AS "$f1° FROM
(SELECT “sr_itemsk’, “sr_reason_sk’, “sr_net |oss’ FROM "default’ . sto

re returns’ WHERE “sr_reason_sk™ | S NOT NULL) AS "t0° INNER JO N ( SELECT
“r_reason_sk’ FROM “default”. reason” WHERE 'r_reason_desc’ = 'Found a

better price in a store’ AND 'r_reason_sk™ IS NOT NULL) AS "t2° ON 'tO.

“sr_reason_sk’ = "t2.°r _reason_sk’ GROUP BY "t0 . sr_itemsk’

-- RECOMMVENDATION : materialized view 4

-- queryB: SELECT "t0O . sr_itemsk™ AS "$f0°, SUM t0O . sr_net_loss ) AS

$f1°, SUM t4 . ss_sales price’) /| COUNT( t4 . ss_sales price') AS “$f2°
FROM (SELECT “sr_itemsk’, “sr_reason_sk', “sr_ticket _nunber’, “sr_net_

| oss° FROM “default . store_returns’ WHERE “sr_item sk  |S NOT NULL AND

“sr_ticket _number® IS NOT NULL AND “sr_reason_sk™ IS NOT NULL) AS "t0O |

NNER JO N (SELECT “r_reason_sk® FROM "default™ . reason” WHERE “r_reason_

desc’ = 'Found a better price in a store’ AND "r_reason_sk™ | S NOT NULL)
AS "t2° ON "tO . sr_reason_sk™ = "t2°. r_reason_sk’ INNER JO N ( SELECT

"ss_itemsk’, “ss_ticket_nunber’, “ss sales price’ FROM "default . store

sales” WHERE “ss_itemsk™ IS NOT NULL AND "ss_ticket_number™ IS NOT NULL)

AS "t4° ON "tO . sr_itemsk = "t4 . ss itemsk® AND "tO . sr_ticket nunb

er’ = "t4 . ss_ticket _number’ GROUP BY "t0 . sr_itemsk’™ ORDER BY SUM 't

0°. sr_net _loss’) DESC, SUM 't4 . ss_sales_price’ ) / COUNT( t4 . ss_sale

s_price’) DESC LIMT 10

-- RECOMVENDATION : materialized view 1

3. InHive, run SHOW MATERIALIZED VIEWS to list the recommended materialized views.
4. Run EXPLAIN CBO.

beeline -u jdbc: hive2//local host: 10000 -n adnmin -p nypassword -e "EXPLAI N
CBO "cat <pat h>/queryB. sqgl ™"

5. Takealook at the explain plan for one of the queries.

The output contains the name of the materialized view used in the plan.
6. Run the queryB.sqgl again and look at the execution time.

Using the materialized view, execution timeis likely much shorter.
7. Disable amaterialized view n, for example, from being used in rewrites.

beeline -u jdbc: hive2://1ocal host: 10000 -n admin -p nypassword -e "ALTER
MATERI ALI ZED VI EW nat eri al i zed_vi ew_n DI SABLE REWRI TE"

8. Run EXPLAIN CBO again.
The materialized view does not appear because it has been disabled.

Y ou see how the recommender cost model takes repetitive queries into account when generating final
recommendations.

The input directory workload-insights/demo/queries contains 21 .sqgl files, queryA.sgl, queryAl.sgl - queryA19.sql,
and queryB.sql.
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1. Go to the workload-insights directory.
The Workload Insights (wi) script is located in this directory.
2. Run the script on the directory that simulates the common, repetitive query situation.

.Iwi -i "queries/queryA. sql, queries/queryAx19.sqgl, queries/queryB.sql" -u
j dbc: hive2://1 ocal host: 10000 -r SPJ

Recommendations are:

Recomended vi ews:

-- merged_59:

CREATE MATERI ALI ZED VI EW " nerged_59° AS

SELECT “store returns’. sr_itemsk™ AS "$f2°, SUM store returns . sr_n

et loss’) AS "$f1°

FROM “default”. reason , default . store returns’

VWHERE “store returns . sr_reason_sk' = “reason . r_reason_sk®™ AND ' Found
a better price in a store' = “reason . r_reason_desc’

GROUP BY “store returns . sr_itemsk ;

-- materialized viewO:

CREATE MATERI ALI ZED VI EW "materialized view 0° AS

SELECT “store returns . sr_itemsk , “store returns . sr_reason sk’, "s

tore returns . sr_ticket _nunber’, “store returns . sr_net loss, “store_

returns’. sr_reason_sk® AS “sr_reason_skO’

FROM “default”. reason’, default . store returns’

VWHERE "store returns’ . sr_reason_sk’™ = “reason . r_reason_sk™ AND ' Foun

d a better price in a store' = "reason . r_reason_desc AND “store_retur

ns . sr_itemsk IS NOT NULL AND "store returns . sr_ticket _nunber® IS NOT
NULL;

Details in the output look something like this:

Query detail s:
-- queryA: SELECT "t0O . sr_itemsk’, SUM t0O . sr_net loss’ ) AS "$f1° FROM

(SELECT “sr_itemsk , “sr_reason_sk’, “sr_net |oss" FROM "default . sto
re returns WHERE “sr_reason_sk™ IS NOT NULL) AS "t0O° INNER JO N ( SELECT
“r_reason_sk® FROM “default’. reason” WHERE "r_reason_desc’ = 'Found a

better price in a store' AND "r_reason_sk™ IS NOT NULL) AS "t2° ON "tO".

“sr_reason_sk’ = "t2°.°r _reason_sk’ GROUP BY "'t0 . sr_itemsk’

- - RECOMVENDATI ON : merged_59

-- queryAl: SELECT "t0 . sr_itemsk, SUM t0 . sr_net_loss’) AS "$f1" F

ROM (SELECT “sr_item sk , “sr_reason_sk', “sr_net loss® FROM "default .’

store_returns’ WHERE “sr_reason_sk™ IS NOT NULL) AS "t0° INNER JO N ( SEL

ECT "r _reason_sk™ FROM “default’. reason” WHERE 'r_reason_desc’ = 'Found a
better price in a store’ AND 'r_reason_sk™ IS NOT NULL) AS "t2° ON "t0.°

sr_reason_sk®™ = "t2 . r_reason_sk® GROUP BY "t0 . sr_itemsk’

Y ou can delete materialized views, not used by your workload. Y ou provide JDBC information about the queries
associated with the materialized views using Workload Insights (wi) script and then use command-line JSON
processor jq to delete the unused materialized views.
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Y ou get information about unused materialized views associated with a single or multiple queries, as shown in the
following command:

.Iwi -i “deno/queries/all/queryA sql, deno/queries/all/queryB.sql” -u jdbc:h
ive2://1ocal host: 10000 -n admin -p nmypassword -d

In the following procedure, you delete unused materialized views. First, you get and store information about the
unused materialized viewsin arecord, next you use jq to read the record of deleted materialized views, and finally
you drop the materialized views.

1. Delete materialized views associated with query03.sgl from being used by your workload and store the deletion
record in afile.

.Iwi -i "queries/queryA. sqgl, queries/queryAx19.sqgl, queries/queryB.sql" -u
j dbc: hive2://1 ocal host: 10000 -n adnmin -p nypassword -f JSON -0 out _dir -d

2. Read the deletion record.
jq ‘.unused_vi ews.nane’ < out_dir/DELETE. json
Output is:

“materialized view 2"
“materialized_view9”

3. Read the commands for dropping the unused materialized views.
Output is:

"DROP MATERI ALI ZED VI EW materi al i zed_vi ew_2; "
"DROP MATERI ALI ZED VI EW materi al i zed_vi ew 9; "

4. Drop the materialized views using the commands above.

beeline -u jdbc: hive2://1ocal host: 10000 -n adnin -p nypassword -e
‘. unused_vi ews.sql’ < out_dir/DELETE.json "

jq -r

Y ou can use ajg command to extract information about recommendations in JSON. Then, you can rerun the query,
take alook at the plan, and see which materialized view was used, and other information.

The jg command that you can use for analyzing JSON records looks something like this:
jg -r ~.reconmended_views | .nane, .queries < out_dir/ALL-FULL.json

In this example, output includes the original query submitted by the user. The output also includes the optimized sq
that uses the materialized view. Output looks something like this:
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This optimized SQL above matches the information in the plan.

Y ou can use Bl mode to automatically rewrite incoming queries to be answered approximately using Apache
DataSketches. Bl mode can be useful when using data visualization Bl tools such as Tableau.

Queries of very large data sets with a number of distinct values often take too long to return results. If you can accept
approximate results, using DataSketch algorithms can save significant time. Bl mode integrated with DataSketches
accelerates query execution while decreasing resource utilization. Bl mode can rewrite awide range of SQL
analytical queries, including COUNT(DISTINCT), CUME_DIST, RANK, and NTILE.
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When you enable Bl mode to use Apache DataSketches approximations, a materialized view automatically calls
DataSketches for some types of operations. Y ou can pre-compute data sketches using materialized views, and then
rely on Unified Analytics Bl mode to rewrite algorithms to answer queries directly from those materialized views.
This accelerates query execution by orders of magnitude without any change to your original queries.

e Choose an authorization model.
« Configure authenticated users for querying Hive through JDBC or ODBC driver. For example, set up a Ranger
policy.

To query, analyze, and visualize data stored in CDW Unified Analytics, you must download the Unified Analytics
JDBC driver to your cluster and provideit to your client. Y ou can use the latest version of drivers provided by
Clouderato connect Unified Analytics to Business Intelligence (BI) tools.

1 :
Click * onthelmpalaVirtua Warehousetile.

2. Click Download Unified Analytics JDBC Driver.
(>
Start
Clone
Edit
Delete

Upgrade

Copy Unified Analytics JDBC URL
Download Unified Analytics JDBG Driver

Copy JDOBC URL
Copy Impala shell command
Download JODBC/ODBC Driver

Open Hue

After you downloaded the JDBC driver, you must set up a Bl tool such as Tableau to connect with the Unified
Analytics engine.

Before you can use Tableau with an Impala/Hive Virtual Warehouses, you must populate your Database Catalog with
sample data when you create it. Y ou must also create a lmpala/Hive Virtual Warehouse and enable Unified Analytics,
which is configured to connect to the Database Catalog that is populated with data.




Cloudera Data Warehouse Public Cloud

Speeding up queries using Bl mode

Procedure
1.

2. Select Copy Unified Analytics JDBC URL.

3. Pastethe copied JIDBC URL into atext file. It should look similar to the following:

Click * onthelmpalaVirtua Warehousetile.

j dbc: hive2://<your-virtual - war ehouse>. <your - envi r onnment >. <dwx. conpany. co
m>/ def aul t; transport Mbde=htt p; htt pPat h=cl i service; ssl =true;retri es=3

4. From thetext file where you just pasted the URL, copy the host name from the JIDBC URL to your system's
clipboard. For example, in the URL shown in Step 3, the host nameis:

<your - Vi rtual - war ehouse>. <your - envi r onnent >. <your donai n. con»

5. Start Tableau and navigateto ConnectMore...Cloudera Hadoop :

A,
b

1

Connect

Alibaba AnalyticDB for MySQL
Tableau Server Alibaba Data Lake Analytics

Alibaba MaxCompute

Amazon Athena
Microsoft Excel Armnazon Aurora for MySQL
Text file Amazen EMR Hadoop Hive
JSON file Amazon Redshift

Anaplan

Apache Drill

Aster Database

Azure SQL Data Warehouse

Box

iy od
Oracle

Redshift

Google Drive

This launches the Cloudera Hadoop dialog box.

Tableau - Book1

Google Sheets
Hortonworks Hadoop Hive
Impala

Intuit QuickBooks Online

Kognitio

Linked| es Navigator
MapR Hadoop Hive
MariaDB

Marketo

MemSQL

M oft SQL Server
MongoDB BI Connectar
MySQL

OData

OneDrive

Oracle

Oracle Elogua

Pivo eenplum Database

SAP HANA
ServiceNow ITSM
SharePoint Lists
Snow

Spar

Teradata

Vertica

Web Data Connector
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6. Inthe Tableau Cloudera Hadoop dialog box, paste the host name you copied to your clipboard in Step 4 into the
Server field:

Cloudera Hadoop

Server: ent>.<dwx.company.com> Port: 443

A

Enter information to sign in to the server:

Type: HiveServerd

Authentication: | Username and Password

Transport: HTTP

Username: <CDP-username>

Passwur'd: IR T TR TTY ]

HTTP Path: cliservice

Require S5L

Initial SQL...

7. Thenin the Tableau Cloudera Hadoop dialog box, set the following other options:

o Port: 443
*  Type HiveServer2
* Authentication: Username and Password
e Transport: HTTP
» Username: Username you use to connect to the CDP Data Warehouse service.
» Password: Password you use to connect to the CDP Data Warehouse service.
e HTTP Path: cliservice
e Require SSL: Make sure thisis checked.
8. Click SignIn.
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Y ou must enable Bl mode to combine the Bl capability with the power of transparent materialized view rewritings.

If you want your incoming queries, at different granularity levels, to be answered directly from the materialized view
rather than being computed from the source tables, you must enable Bl mode. Bl mode is disabled by defaullt.

1. Toenable Bl mode, execute the following statement from Hue or your preferred client. set hive.optimize.bi.ena
bled=true;

2. Create amaterialized view that stores one of the supported DataSketches (for example, HLL or KLL) on the
columns for which the aggregations will be computed during query processing.
The following example shows creating a materialized view for computing the number of unique visitors per region
for a given website.

CREATE MATERI ALI ZED VI EW AS

SELECT country, state, city, ds_hll_sketch(userid)
FROM vi sitors

GROUP BY country, state, city;

With the Bl mode enabled, any incoming queries will be sliced and diced at different granular levelsto be answered
directly from the materialized view.

SELECT country, count(distinct userid)
FROM vi sitors
GROUP BY country;

SELECT country, state, count(distinct userid)
FROM visitors
CGROUP BY country, state;

SELECT country, state, count(distinct userid)
FROM vi sitors

WHERE country = ‘ USA

GROUP BY country, state;

If your work involves heavy OLAP queries, you need to know about grouping sets and roll ups. Unified Analytics
supports grouping sets with rollups and grouping functions.

Y ou created a Unified Analytics Virtual Warehouse based on a Database Catal og that |oads the sample data to run
queries of airline data.

1. Click OpenHue onthe Virtual Warehousetile.
2. Select adatabase.
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3. InHue, select either the Impala or Hive editor.
4. Runaquery that determines the number of flights per country and state.

SELECT
a.country,
a.state,
groupi ng(a. country)
groupi ng(a. state)
SUM f . Di stance),
COUNT( *)

FROM
flights f,
airports a

VWHERE
f.origin = a.iata

GROUP BY
a.country,
a.state

W TH ROLLUP;

5. Runaquery that defines custom grouping sets: country and country/state.

SELECT
a.country,
a.state,
groupi ng(a. country)
groupi ng(a. state)
SUM f . Di st ance),
COUNT( *)
FROM
flights f,
airports a
VHERE
f.origin = a.iata
GROUP BY
a.country,
a.state
GROUPI NG SETS (
(a.country),
(a.country, a.state)

)i

When you want to combine separate query results into a single result, you need to know about the INTERSECT and
EXCEPT clausesin addition to UNION.

In thistask, you run a query to find the number of Boeing planes leaving from DFW in 2005. The query filters data
using an intersect on the tail number, tailnum, with the unique identification of a plane, planes.manufacturer.

You created a Unified Analytics VW that loads the sample data to run queries of airline data.
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Click * OpenHue on the Virtual Warehousetile.

2. Select adatabase.
For example, select TBD.

3. InHue, select either the Impala or Hive editor.
4. Enter aquery that intersects the tail number and type of plane.

SELECT COUNT( *)

FROM
SELECT tail num
FROM flights
VHERE
flights.origin = 'DFW AND flights. year = 2005
| NTERSECT
SELECT tail num
FROM pl anes
VWHERE
pl anes. manuf act urer = ' BCElI NG
) subg;

5. Run aquery that returns the planes not manufactured by Boeing leaving from DFW.

SELECT COUNT( *)

FROM
SELECT tail num
FROM flights
VHERE
flights.origin = 'DFW AND flights. year = 2005
EXCEPT
SELECT tail num
FROM pl anes
VHERE
pl anes. manuf act urer = ' BCEl NG
) subg;

Unified Analytics supports anti join queries to find the rowsin atable that do not match rows in another table. The
performance of queriesinvolving NULL filters, "not exists' clauses, and "not in" clauses" are improved using the anti
join optimization.

In thistask, run an anti join query. For example:

SELECT * FROM | eft _table t1 LEFT JON right_table t2 ONtl.id = t2.id WHERE
t2.id I'S NULL;

1. Inthe Data Warehouse service, click Overview in the left navigation pane.

2. .
In Overview, i Virtual Warehouses, select your Virtual Warehouse, click ¢ , and select Edit.

3. In Configurations, select hive-site, add the hive.auto.convert.anti.join property, and set it to true.
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4. Open Hue, and create two tables, one having more rows than the other.

create table tt1l (order_num bigint, price decimal (5, 2));
create table tt2 (order_num bigint);

5. Insert several, say five, rows of values (order number, price) in the first table and fewer, say 2, rows of values
(order number only) in the second table.

insert into ttl values (42, 300.50), (141, 250.25), (150, 85.00), (150,
500. 44), (166, 125.65);
insert into tt2 values (150), (166);

6. Takealook at the content of the first table.

select * fromttl;

ttl.order_numttl. price

42 300. 50
141 250. 25
150 85. 00
150 500. 44
166 125. 65

7. Takealook at the content of the second table.

select * fromtt?2;

tt2. order _num
150
166

8. Perform an equality left join on the order numbersin the tables.

select * fromttl t1 LEFT JON tt2 t2 ON t1.order_numet2. order _num

tl.order_numtl.price t2. order_num

42 300. 50 NULL
141 250. 25 NULL
150 85. 00 150
150 500. 44 150
166 125. 65 166

9. Add anull filter to the join query to anti join the tables.

select * fromttl t1 LEFT JON tt2 t2 ON t1.order_nunet2.order_num where
t2.order_numis NULL;

The anti join returns the rows having NULL in the price column.

tl.order_numtl.price t2.order_num
42 300. 50 NULL
141 250. 25 NULL
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In Unified Analytics, you can base a new table on a schemain a Parquet file using the CREATE TABLE LIKE
FILE PARQUET statement. Y ou are likely familiar with this statement if you have been an Impala user. The Impala
counterpart CREATE TABLE LIKE PARQUET lacks the keyword LIKE, but is functionally similar.

The column definitions in the new table are inferred from the Parquet data file when you create atable like Parquet in
Unified Analytics. Set the following table property for creating the table:

hi ve. parquet.infer.binary.as = <val ue>

Where <value> is binary (the default) or string.

This property determines the interpretation of the unannotated Parquet binary type. Some systems expect binary to be
interpreted as string.

Use the following syntax for creating atable like Parquet.

CREATE [ EXTERNAL] TABLE [IF NOT EXI STS] [db_nane.]tabl e_nanme LI KE PARQUET FI
LE ' obj ect _storage_path_of _parquet _file'

[ PARTI TI ONED BY (col _nane data_type [ COMVENT 'col _conment'], ...)]

[ SORT BY ([columm [, colum ...]])] [COMMENT 'table conment'] [ROWN FORVAT
row format]

[ WTH SERDEPROPERTI ES (' keyl' =" val uel', 'key2' ='value2', ...)] [STORED AS f
ile_format]

[ LOCATI ON ' obj ect _storage_path']

[ TBLPROPERTI ES (' keyl' =" val uel', 'key2' ='value2', ...)]

In thistask, you create atable like parquet that uses the default value binary for hive.parquet.infer.binary.as.

Create atable based on a parquet table.

CREATE TABLE ua_tabl e LI KE FILE PARQUET 's3a://testbucket/files/schema.p
arq';

Y ou can query one table relative to the datain another table.

A correlated query contains a query predicate with the equals (=) operator. One side of the operator must reference at
least one column from the parent query and the other side must reference at |east one column from the subquery. An
uncorrelated query does not reference any columns in the parent query.

Select all state and net_payments values from the transfer_payments table for years during which the value of the
state column in the transfer_payments table matches the value of the state column in the us_census table.

SELECT state, net_paynents
FROM t ransf er _paynents
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VWHERE EXI STS
( SELECT year
FROM us_census
VWHERE t ransfer paynents.state = us_census. state);

This query is correlated because one side of the equals predicate operator in the subquery references the state column
in the transfer_payments table in the parent query and the other side of the operator references the state column in the
us_censustable.

This statement includes a conjunct in the WHERE clause.

A conjunct is equivalent to the AND condition, while a disjunct is the equivalent of the OR condition The following
subquery contains a conjunct:

... WHERE transfer_payments.year = "2018" AND us_census.state=  "cdifornia’
The following subquery contains a disjunct:

... WHERE transfer_payments.year = "2018" OR us_census.state=  "california’

To construct queries efficiently, you must understand the restrictions of subqueriesin WHERE clauses.

» Subqueries must appear on the right side of an expression.

* Nested subqueries are not supported.

» Subquery predicates must appear as top-level conjuncts.

» Subqueries support four logical operatorsin query predicates: IN, NOT IN, EXISTS, and NOT EXISTS.
e ThelN and NOT IN logical operators may select only one column in a WHERE clause subquery.

e The EXISTS and NOT EXISTS operators must have at least one correlated predicate.

« Theleft side of asubquery must qualify all references to table columns.

» Referencesto columnsin the parent query are allowed only in the WHERE clause of the subquery.

» Subquery predicates that reference a column in a parent query must use the equals (=) predicate operator.
e Subquery predicates may refer only to columnsin the parent query.

» Correlated subqueries with an implied GROUP BY statement may return only one row.

e All unqualified references to columnsin a subquery must resolve to tables in the subquery.

» Correlated subqueries cannot contain windowing clauses.

Y ou learn how to use quantified comparison predicates (ANY/SOME/ALL) in non-correlated subgueries according to
the SQL standard. SOME isany aiasfor ANY.

Y ou can use one of the following operators with a comparison predicate:

ALL:

« |f thetable is empty, or the comparison istrue for every row in subquery table, the predicate is true for that
predicand.
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» |f the comparison isfalse for at least one row, the predicate is false.
SOME or ANY:

» |If the comparison istrue for at least one row in the subquery table, the predicate is true for that predicand.
» If thetableis empty or the comparison isfalse for each row in subquery table, the predicate is false.

If the comparison is neither true nor false, the result is undefined.

For example, you run the following query to match any value in c2 of thl equal to any value in c1 from the same thl:
select cl1 fromtbl where cl = ANY (select c2 fromtbl);
Y ou run the following query to match al valuesin c1 of thl not equal to any valuein c2 from the same thl.

select cl1 fromtbl where cl <> ALL (select c2 fromthbl);

Unified Analytics provides DML support for extract, transform, and load tasks. ETL jobs, identified by their size, run
in query isolation mode if enabled.

Unified Analytics supports insert, update, merge, and delete statements for performing ETL tasks.

1. Create aUnified Analytics Virtual Warehouse (Hive), turning on the ETL |solation option.
ETL Isolation is available as atechnical preview and requires an entitlement.

xsmall - 2 Executor Nodes

Enable Impala HA

@ Enable Unified Analytics

@ ETL Isolation

2. Click Create.

Insert, update, and delete data as described in subsequent topics.

Automating data pipelines with CDE and CDW using Apache Airflow

To insert datainto atable you use afamiliar ANSI SQL statement. A simple example shows you have to accomplish
this basic task.

To insert datainto an ACID table, use the Optimized Row Columnar (ORC) storage format. To insert data into a non-
ACID table, you can use other supported formats. Y ou can specify partitioning as shown in the following syntax:
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INSERT INTO TABLE tablename [PARTITION (partcol1=vall, partcol2=val2 ...)] VALUESvalues row [, valu
€s row...]

where
values row is(value[, vaue]) .
A value can be NULL or any SQL literal.

1. Create an ACID table to contain student information.
CREATE TABLE students (name VARCHAR(64), age INT, gpa DECIMAL(3,2));

2. Insert name, age, and gpa values for afew students into the table.
INSERT INTO TABLE students VALUES ('fred flintstone, 35, 1.28), (‘barney rubble', 32, 2.32);

3. Create atable called pageviews and assign null values to columns you do not want to assign avalue.
CREATE TABLE pagevi ews (userid VARCHAR(64), link STRING origin STRI NG

PARTI TI ONED BY (dat estanp STRING CLUSTERED BY (userid) |NTO 256 BUCKETS;
| NSERT | NTO TABLE pagevi ens PARTI TI ON (datestanp = ' 2014-09-23') VALUES ('

jsmith', "mail.com, 'sports.com), ('jdoe', "mail.com, null);

| NSERT | NTO TABLE pagevi ews PARTI Tl ON (dat est anp) VALUES ('tjohnson', '

sports.com, 'finance.com, '2014-09-23"), ('tlee', 'finance.com, null,
' 2014-09-21");

The ACID dataresides in the warehouse.

The syntax describes the UPDATE statement you use to modify data already stored in atable. An example shows
how to apply the syntax.

Y ou construct an UPDATE statement using the following syntax:
UPDATE tablename SET column = value [, column = value ...] [WHERE expression];

Depending on the condition specified in the optional WHERE clause, an UPDATE statement might affect every row
in atable. The expression in the WHERE clause must be an expression supported by a SELECT clause. Subqueries
are not allowed on the right side of the SET statement. Partition columns cannot be updated.

Y ou must have SELECT and UPDATE privileges to use the UPDATE statement.

Create a statement that changes the values in the name column of all rows where the gpa column has the value of 1.0.
UPDATE students SET name = null WHERE gpa <= 1.0;

A sample statement shows how you can conditionally insert existing datain Hive tables using the ACID MERGE
statement. Additional merge operations are mentioned.

The MERGE statement is based on ANS|-standard SQL.
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1. Construct aquery to update the customers’ names and states in customer target table to match the names and states
of customers having the same IDs in the new_customer_stage source table.

2. Enhancethe query to insert data from new_customer_stage table into the customer table if none already exists.
Update or delete data using MERGE in asimilar manner.

MERGE | NTO cust oner USI NG ( SELECT * FROM new_cust oner _stage) AS sub ON s
ub.id = custoner.id

VWHEN MATCHED THEN UPDATE SET nanme = sub. nane, state = sub.state
WHEN NOT MATCHED THEN | NSERT VALUES (sub.id, sub.name, sub.state);

Note: You can map specific columnsin the INSERT clause of the query instead of passing values
E (including null) for columns in the target table that do not have any data to insert. The unspecified
columnsin the INSERT clause are either mapped to null or use default constraints, if any.

For example, you can construct the INSERT clause as WHEN NOT MATCHED THEN INSERT VAL
UES (customer.id=sub.id, customer.name=sub.name, customer.state=sub.state) instead of WHEN
NOT MATCHED THEN INSERT VALUES (sub.id, sub.name, 'null’, sub.state).

Y ou use the DELETE statement to delete data already written to an ACID table.

Use the following syntax to delete data from a Hive table. DELETE FROM tablename [WHERE expression];

Delete any rows of data from the studentstable if the gpa column has avalue of 1 or 0.
DELETE FROM students WHERE gpa <= 1,0;
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