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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for 
information purposes only, and may not be incorporated into any contract. It is not a 
commitment to deliver any material, code, or functionality, and should not be relied upon 
in making purchasing decisions. The development, release, timing,and pricing of any 
ŦŜŀǘǳǊŜǎ ƻǊ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ŘŜǎŎǊƛōŜŘ ŦƻǊ hǊŀŎƭŜΩǎ ǇǊƻŘǳŎǘǎ Ƴŀȅ ŎƘŀƴƎŜ ŀƴŘ ǊŜƳŀƛƴǎ ŀǘ ǘƘŜ 
sole discretion of Oracle Corporation.
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Who Am I?

ÅStarted to use MySQL in 2006

ÅBeen a MySQL Support engineer since 2011

ÅContributed to the Oracle Certified Professional exams for MySQL:

ïMySQL 5.7 Database Administrator

ïMySQL 5.6 Database Administrator

ïMySQL 5.6 Developer

ÅContributed to the MySQL sys schema

ÅAuthor of MySQL Connector/Python Revealed (Apress, 2018)

ÅCoauthor of Pro MySQL NDB Cluster (Apress, 2017)
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Program Agenda

MySQL and JSON Documents

What is the MySQL Document Store and the X DevAPI?

[ŜǘΩǎ IŀǾŜ Cǳƴ ŀƴŘ [ƻƻƪ ŀǘ {ƻƳŜ /ƻŘŜ
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MySQL and JSON
How MySQL Works with JSON
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JavaScript Object Notation (JSON)
{

"_id": "00005badb71c0000000000000001",

" FirstName ": "Jane", 

"Surname": "Doe", 

"Address": {

"City": "Pacific City", 

" PostCode ": "1234", 

"Street": "1 Pacific Ave"

}, 

"Birthday": "1970 - 10- 22", 

"Hobbies": [

"Hiking", 

"Basketball"

]

}
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MySQL has Native JSON Support

ÅJSON data type since MySQL 5.7

ÅStored as binary object

ÅSupport for partial updates in MySQL 8

Å27 JSON functions
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JSON Paths

Å$ ςthe root of the document

Å. ςpath leg separator

Å[N] ςNth value in array (0 based)

Å* ςwildcard:

ï.* ςall members in the object

ï[*] ςall values in the array

ï[prefix]**suffix ςpath beginning with prefix and
ending in suffix.

$.geography.States[*]



Copyright © 2018, Oracle and/or its affiliates. All rights reserved.  |

MySQL JSON Functions in Action
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The MySQL Document Store
And the X DevAPI
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The MySQL Document Store

ÅConnector/Python: mysqlx

ÅX DevAPI

ÅX Protocol

ÅServer-side: X Plugin
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The X DevAPI

ÅDeveloped from scratch for modern development

ÅSupports:

ïSQL

ïNoSQL ςJSON documents

ïNoSQL ςSQL tables

ÅUniform API across programming languages

ÅSupported in MySQL Shell
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The X DevAPI

ÅFull ACID support

ÅSavepoints

ÅConnection pools (as of 8.0.13)

ÅFailover
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[ŜǘΩǎ /ƻŘŜ
Some Simple Examples Using MySQL Connector/Python or Shell with the MySQL 
Document Store
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Create a Test User
mysql > CREATE USER pyuser@localhost IDENTIFIED BY ' my_password ';

mysql > GRANT ALL ON world_x.* TO pyuser@localhost ;

mysql > GRANT ALL ON py_test_db.* TO pyuser@localhost ;

The examples in this presentation are simplified.
Please add the required checks in your programs,
particularly check for warnings and errors.

connect_args= {
"user": "pyuser",
"password": "my_password",
"host": "127.0.0.1",
"port": 33060,

}
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Create a Collection



Copyright © 2018, Oracle and/or its affiliates. All rights reserved.  |

Create an Index
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What Does a Collection with Index Look Like in SQL?
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X DevAPIwith Collections

Source: MySQL Connector/Python Revealed
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General Workflow
import mysqlx

import config

session = mysqlx.get_session (** config.connect_args )

schema = session.get_schema (" py_test_db ")

people = schema.get_collection ("people")

print("Session is open é..: {0}".format(people.schema.session.is_open () ))

print("Schema name .......: {0}".format( people.schema.name ))

print("Collection name ...: {0}".format( people.name ))

# ... Use the collection ...

session. close ()

Session is open é..: True

Schema name .......: py_test_db

Collection name ...: people
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Full Transactional Support
import mysqlx

import config

session = mysqlx.get_session (** config.connect_args )

schema = session.get_schema (" py_test_db ")

people = schema.get_collection ("people")

session. start_transaction ()

# ...

session. set_savepoint (" my_savepoint ")

# ...

session. release_savepoint (" my_savepoint ")

# ...

session. set_savepoint ("my_savepoint_2")

# ...

session. rollback_to ("my_savepoint_2")

# ...

session. commit ()

session.close ()
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Adding Documents
...

joe = {

" FirstName ": "Joe",

"Surname": "Doe",

"Birthday": "1970 - 12- 21",

}

jane = {

" FirstName ": "Jane",

"Surname": "Doe",

"Birthday": "1972 - 03- 12",

}

session.start_transaction ()

result = people.add (joe). add (jane). execute()

if result. get_warnings_count () > 0:

session.rollback ()

print( result. get_warnings ())

else:

session.commit ()

print ("Documents added: {0}".format( result. get_affected_items_count ()))

print("Doc Ids:")

for docid in result. get_generated_ids ():

print( docid )

...

Documents added: 2

Doc Ids:

00005bbac3970000000000000007

00005bbac3970000000000000008
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Document IDs ςthe Primary Key of Documents

ÅRecall the table definition:

ÅThree parts ςall hex encoded:

ïPrefix

ïTimestamp when the MySQL Server instance was started

ïAuto-increment counter

ÅGlobally unique IDs

ÅOptimized for underlying storage

ÅExamples:0000 5bbac397 0000000000000007

0000 5bbac397 0000000000000008
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The Workflow to Find Documents
dev.mysql.com/doc/x-devapi-userguide/en/crud-ebnf-collection-crud-functions.html
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Five Most Populous Countries in North America
import mysqlx

import config

session = mysqlx.get_session (** config.connect_args )

world = session.get_schema (" world_x ")

countryinfo = world.get_collection (" CountryInfo ")

stmt = countryinfo.find (

" geography.Continent = :continent AND demographics.Population > : min_pop ")

stmt.fields ("Name", "demographics AS Demographics")

stmt.sort (" demographics.Population DESC", "Name").limit(3)

result = stmt.bind ("continent", "North America") \

.bind(" min_pop ", 10*1000*1000).execute()

for doc in result.fetch_all () :

print(doc)

session.close ()

{"Name": "United States", "Demographics": {"Population": 278357000, " LifeExpectancy ": 77.0999984741211}}

{"Name": "Mexico", "Demographics": {"Population": 98881000, " LifeExpectancy ": 71.5}}

{"Name": "Canada", "Demographics": {"Population": 31147000, " LifeExpectancy ": 79.4000015258789 }}
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The Workflow to Modify Documents
dev.mysql.com/doc/x-devapi-userguide/en/crud-ebnf-collection-crud-functions.html
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Update the Population of the United States
...

country_code = "USA"

find_stmt = countryinfo.find ("_id = : country_code ") \

.fields(" demographics.Population AS Population")

before_result = find_stmt.bind (" country_code ", country_code ).execute()

before_doc = before_result.fetch_one ()

print("Before Population ...: {0}".format( before_doc ["Population"]))

session.start_transaction ()

stmt = countryinfo.modify ("_id = : country_code ") \

.set(" demographics.Population ", 326*1000*1000)

result = stmt.bind (" country_code ", country_code ).execute()

session.commit ()

after_result = find_stmt.bind (" country_code ", country_code ).execute()

after_doc = after_result.fetch_one ()

print("After Population ....: {0}".format( after_doc ["Population"]))

...

Before Population ...: 278357000

After Population ....: 326000000
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Patch: Before Document for Australia
{

"GNP": 351182,

" IndepYear ": 1901,

"Name": "Australia",

"_id": "AUS",

"demographics": {

" LifeExpectancy ": 79.80000305175781,

"Population": 18886000

},

"geography": {

"Continent": "Oceania",

"Region": "Australia and New Zealand",

" SurfaceArea ": 7741220

},

"government": {

" GovernmentForm ": "Constitutional Monarchy, Federation",

" HeadOfState ": "Elisabeth II"

}

}
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Patch the Country Info for Australia
...

# gnp = mysqlx.expr ("$.GNP")

patch = {

"demographics": {

" LifeExpectancy ": None,

"Population": 25*1000*1000,

},

"economy": {

"Currency": "Australian dollar",

"GNP": "($.GNP)",

},

"GNP": None,

}

session.start_transaction ()

stmt = countryinfo.modify ("_id = : country_code ").patch(patch)

result = stmt.bind (" country_code ", "AUS").execute()

session.commit ()

print("Docs updated: {0}".format( result.get_affected_items_count ()))

...

Docs updated: 1
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Patch: After Document for Australia
{

" IndepYear ": 1901,

"Name": "Australia",

"_id": "AUS",

"demographics": {

"Population": 25000000

},

"economy": {

"Currency": "Australian dollar",

"GNP": 351182

},

"geography": {

"Continent": "Oceania",

"Region": "Australia and New Zealand",

" SurfaceArea ": 7741220

},

"government": {

" GovernmentForm ": "Constitutional Monarchy, Federation",

" HeadOfState ": "Elisabeth II"

}

}
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The Workflow to Removed Documents
dev.mysql.com/doc/x-devapi-userguide/en/crud-ebnf-collection-crud-functions.html
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MySQL Shell ςGreat for Interactive Use


